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b 
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CERTIFIED MAIL IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 04-09-1 301P 

The Honorable Edward C. Morgan 
Mayor, Town of Carefree 
P.O. Box 740 
Carefree, AZ 85377 

Comnunity Town of Carefree, AZ 
Community No : 040126 
FIRM Panel Affected 04013CO808 H, 0809 H 

0815 H, and 0820 F 

Dear Mayor Morgan: 

In a Letter of Map Revision (LOMR) datcd November 24, 2004, you were notificd of proposed modified 
flood elevation detenninations affecting the Flood Insurance Rate Map (FIRM) and Flood h~surance Study 
(FIS) report for the Town of Carefree, Arizona. These determinations were for Tributary to Galloway 
Wash Middle Branch, Eastern Pima Wash, Unnamed Central Tributary to Cave Creek, Unnamed Tributary 
to Stagecoach Pass Wash, Windmill Wash, Windmill Wash North Branch and Windmill Wash South 
Branch. The 90-day appeal period that was initiated on Deceniber 30,2004, when the Department of a EIomeland Security's Federal Emergency Managcment Agency (FEMA) publislid a notice of proposed 
Base Flood Elevations (BFEs) in the Arizona Business Gazette, has elapsed. 

FEMA received no valid requests for changes to the modified RFEs. Therefore, the modified BFEs that 
became effective on Novemher 24,2004, remain valid and revlse the FIRM and FIS report that were in 
effect pilor to that date. 

The modifications are pursu;mt 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 ameilded (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. The community numbers and suffix codes are unaffected by this revision. The comil~u~lity 
number and appropriate surfix code as shown above will be used by the National Flood Insurance Prograrn 
(NFIP) for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participatiorl in the NFIP, your con~nlunity must use the modified BFEs to 
carry out the floodplain management regulations for the NFIP. The modified RFEs will also be used to 
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and thell: contents. 



If you haveany questions regarding the necessary floodplain management measures for your community orthe 
NFIP in general, please call the Director, Federal Insurance and Mitigation Division of FEMA in Oakland, 
California at (5 10) 627-7103. If you have any questions regarding the LOMR, the proposed modified BFEs, or 
mapping issues in general, please call the FEMA Map Assistance Center, toll Gee, at 1-877-FEMA MAP 
(1 -877-336-2627). 

Sincerely, 

Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Scction 
Mitigation Division 
Emergency Preparedness and Response Directorate 

cc: The Honorable Mary Manross 
Mayor, City of Scottsdale 

Mr. Michael Duncan, P.E., CFM 
Floodplain Delineation Branch 
Flood Co~~trol  District of Maricopa County 

Mr. Ted Collins 
Princinal 
Floodplain Administration 
Food Control District of Maricopa County 

- 
Mr Jonathan H. Pearson 
Floodplain Administrator 
Town of Carefree 

Mr. William Erickson 
Floodplain Administrator 
Storm Water Division 
Transportation Systems Departme111 
City of Scottsdale 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Arizona Department of Water Recources 
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Federal Emergency Management ~ge';"~r- ~ F I - E C B ~  

Washington,  D.C. 20472 

NOV 2 4 '2004 - 
CERTIFIED MAIL IN REPLY REFER TO: 1 /LAND$ 
RETURN RECEIPT REQUESTED Case No.: 04-09-1301P 

The Honorable Mary Manross Community: City of Scottsdale, AZ 
Mayor, City of Scottsdale Community No.: 045012 
3939 North Drinkwater Boulevard Panels Affected: 04013C0808 H, 0809 
Scottsdale, AZ 85251 0815 11,0820 F, and 08 

,--. .. .. .,. 
Effective Date of WOY 2 4 ' 2 ~ 4  .- This Revision: 

102-I-A-C property of 
~ l ~ ~ d  Control District of Library 

Dear Mayor Manross: please Return to ~~ 

This responds to a request that the Department of Homeland $kc 
. . Agency (FEMA) revise the effective Flood Insurance Rate Map (F Study (FIS) 

repoit for Maricopa County, Arizona and Incorporated Areas (the effective FIRM and FIS rcport for your 
community), in accordance with Part 65 of the National Flood Insurance Progam (NFIP) regulations. In a 
letter dated June 23,2004, Mr. Richard P. Hanis, P.E., CFM, Senior Civil Engineer, Flood Delineation 
Branch, Flood Control District of Maricopa Coullty, requested that FEMA revise the FIRM and FIS report 
to show the effects of new hydrologic and hydraulic analyses, new topographic data, and a new floodplain 
delineation for Galloway Wash Middle Branch, Eastern Pima Wash, Unnamed Central Tributary to Cave 
Creek, U ~ ~ a m e d  Tr ibutq  to Stagecoach P a r  Wash, Widmill Wash, Windmill Wash North Branch, and 
Windmill Wash South Branch. 

On the effective FIRM, the Special Flood Hazard Areas (SFHAs), the areas that would be inundated by the 
flood having a 1-percent chance of being equaled or exceeded in any given year base flood), along Eastem 
Pima Wash, Unnamed Central Tri6utary to Cave Creek, Unnamed Tnbutary to Stagecoach Pass Wash, 
Windmill Wash, Windmill Wash North Branch, and Windrmll Wash South Branch were previously 
designated Zone X (shaded), areas of moderate flood hazard subject to inundation by the base flood w~th 
average depths of less than 1 foot. 

All data required to complete our review of this request were submitted with letters from Mr. Hanis. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and 
in the effective FIS report. We have revised the FIRM and FIS report to modify the elevations, floodplain 
and floodway boundary delineations, and zone designations of the base flood along Galloway Wash 
Middle Branch from approximately 200 feet upstream to approximately 1,000 feet upstream of Paint Pony 
Drive. We also have revised the FIRM and FIS report to modify the zone designations and to establish 
Base Flood Elevations (BFEs) and base floodplain b o u n d q  delineations along Eastern Pirna Wash &om 
just upstream of Stagecoach Pass to approximately 600 feet upstream of Twilight Trail, along Unnamed 
Central Tributary to Cave Creek &om just upstream of Terravita Sunset Trall to just upstream of Carefree 
Highway and a portion 100 feet downstream of Scottsdale Road, and along Unnamed Tributary to 
Stagecoach Pass Wash from the confluence with Stagecoach Pass Wash to approximately 300 feet 
upstream of Wild Flower Road. The base flood is contained along Unnamed Tributary to Stagecoach Pass 
Wash Gom approximately 300 feet upstream of Wlld Flower Road to approximately 400 feet upstream of 
Romping Road; along Windmill Wash from just upstream of Pirna Road to the confluence of Windmill '@ Wash North Branch; along Windmill Wash North Branch 6om the confluence with Windmill Wash to 
approximately 1,900 feet upstream of Milky Way; and along Windinill Wash South Branch from the 
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confluence with Windmill Wash to approximately 1,500 feet upstream of Milky Way. BFEs and SFHAs 
designated Zone AE were added to the FIRM for the reaches described above. The modifications are 
shown on the enclosed annotated copies ofFIRM Panels 04013C0808 H, 04013C0809 H, 04013C0815 H, 
04013C0820 F, and 04013C0850 E; Profile Panels 148P through 152P; and affected portions of the 
Summary of Discharges Table and Floodway Data Table. In addition, Profile Panels 152P(a) and 1268P 
through 1279P were added to the FIS report. This LOMR hereby revises the above-referenced panels of 
the effective FIRM and the affected portions of the FIS report, all dated July 19, 2001. 

Because this revision request also affects the Town of Carefree, a separate LOMR for that community was 
issued on the same date as this LOMR. 

The modifications are effective as of the date shown above. The map panels as listed above and as 
modified by this letter will be used for all flood insurance policies and renewals issued for your 
community. 

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

Ex~sting BFE Modified BFE - 
Location (feet)* (feet)* 

Galloway Wash Middle Branch: 
Approximately 600 feet upstream of Paint Pony Drive 2,612 2,609 

P- Approximately 800 feet upstream of Paint Pony Drive 2,616 2,615 

Just upstream of Stagecoach Pass None 2,561 
Approximately 600 feet upstream of Twilight Trail None 2,462 

Unnamed Central Tributruy to Cave Creek: 
Just upstream of Terravita Sunset Trail 
Just downstream of Carefiee Highway 

None 2,142 
None 2,239 

Unnamed Tributary to Stagecoach Pass Wash: 
Approximately 100 feet upstream of confluence 

with Stagecoach Pass Wash None 2,617 
Approximately 250 feet upstream of Wild Flower Road None 2,683 

Windmill Wash: 
Just upstream of Pima Road None 2,570 
At confluence of Windmill Wash North Branch None 2,597 

Windmill Wash North Branch: 
At confluence with Windmill Wash None 2,597 
Approximately 1,200 feet upstream of Milky Way None 2,634 

Windmill Wash South Branch: 
At the confluence with Windmill Wash None 2,597 

, Approximately 1,500 feet upstream of Milky Way None 2,645 

(. *Referenced to the National Geodetic Vertical Datum. rounded to the nearest whole foot 



Public notification of the proposed mod~fied BFEs will be given in the Arizona Business Gazette on or 
about December 23 and December 30,2004. A copy of this not~fication 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 Business Gazette, 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 distnbuted to pnmary users, such as local insurance agents and 
mortgage lenders, your community will serve as a repository for these new data. We encourage you to 
disseminate the information reflected by this LOMR throughout the community, so that interested persons, 
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information. 
We also encourage you to prepare a related article for publication in your community's local newspaper. 
This article should describe the assistance that officials of your conmunity will give to interested persons 
by providing these data and it~terpretmg the N F P  maps. 

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically 
revise and republish the FIRM and FIS report for your commwty to incorporate the modifications made 
by this LOMR at this time. Preliminary copies of the revised countywide FIRM and FIS report were 
submitted to your community for review on June 17, 2004. We will incorporate the modifications made by 
this LOMR into the revised FIRM and FIS report before they become effective. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications descrrbed in this LOMR, while acceptable to FEMA, must also be acceptable to 
your community and adopted by appropriate community action, as specified in Paragraph 60 3(d) of the 
NFIP regulations. 

This LOMR is based on minimum floodplain management criteria established under the NFP. 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 conslruction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these cnteria take precedence over the minunurn N F P  critena. 

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 XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of theNational 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 NFP criteria. These criteria are the minimum and 
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the 
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our records 
show that your community has met this requirement. 



A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will 
be the primary liaison between your community and FEMA. For infomation regarding your CCO, please 
contact: 

Ms. Sally M. Ziokowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

11 11 Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(510) 627-7103 

If you have any questions regarding floodplain management regulations for your community or the NFD? in 
general, please call the CCO for your community at the telephone number cited above. If you have any 
questions regarding this LOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP 
(1 -877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Enclosures 

cc: The Honorable Edward C. Morgan - 
Mayor, Town of Carefree 

RI(dd@ PDd@g 
Mr. M>&, P.E., CFM 
Floodulain Delineation Branch 
Flood Control District of Maricopa County 

Mr. William Erickson 
Floodplain Administrator 
Storm Water Division 
Transportation Systems Department 
City of Scottsdale 

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

and Response Directorate 

Mr. Ted Collms 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Mr. Jonathan H. Pearson 
Floodplain Administrator 
Town of Carefree 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 



. CHANGES ARE MADE N DETERMNATIONS OF BASE FLOOD ELEVATIONS FOR THE 

6 TOWN OF CAREFREE AND THE CITY OF SCOTTSDALE, MAIUCOPA COUNTY, ARIZONA, 
UNDER THE NATIONAL FLOOD NSURANCE PROGRAM 

On July 19, 2001, the Federal Emergency Management Agency identified Special Flood Hazard Areas 
(SFHAs) in the Town of Carefree and the City of Scottsdale, Maricopa County, Arizona, through 
issuance of a Flood Insurance Rate Map (FIRM). The Mitigation Division 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 these communities is appropriate. The modified Base 
Flood Elevations (BFEs) revise the FIRM for the communities. 

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 new hydraulic analysis was performed to incorporate the effects of a new hydrologic analysis and new 
topographic data. This has resulted in a revised delineation of the regulatory floodway, increases and 
decreases in SFHA width, and increased and decreased BFEs for Galloway Wash Middle Branch and the 
establishment of BEES and SFHAs for Tributary to Galloway Wash Middle Branch, Eastern Pirna Wash, 
Unnamed Central Tributary to Cave Creek, Unnamed Tributary to Stagecoach Pass Wash, Windmill 
Wash, Windmill Wash North Branch and Windmill Wash South Branch The table below indicates 
existing and modified BEES for selected locations along the affected lengths of the flooding source(s) 
cited above. i 

C Existing BEE Modified BFE 
Location (feet)* (feet)* 

Galloway Wash Middle Branch: 
' ~ ~ ~ r o x i m a t e 1 ~  700 feet upstream of confluence 

with Galloway Wash 2,414 2,415 
'Just upstream of Paint Pony Drive 2,591 2,590 
' ~ ~ ~ r o x i r n a t e l ~  600 feet upstream of Paint Pony Drive 2,6 12 2,609 
' ~ ~ ~ r o x i m a t e l ~  800 feet upstream of Paint Pony Drive 2,616 2,615 

'~ributary to Galloway Wash Middle Branch: 
At confluence with Galloway Wash Middle Branch None 2,440 
Approximately 750 feet upstream of Paint Pony Drive None 2,462 

 astern Pima Wash: 
Just upstream of Stagecoach Pass None 2,561 
Approximately 600 feet upstream of Twilight Trail None 2,462 

Unnamed Central Tributary to Cave Creek: 
'Just upstream of Terravita Sunset Trail 
'Just downstream of Carefree Highway 
'Just upstream of Carefree Highway 
'.lust upstream of Scottsdale Road 

None 2,142 
None 2,239 
None 

I 
2,240 

None 2,267 
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C ' 
'unnamed Tributary to Stagecoach Pass Wash: 

Approximately 100 feet upstream of confluence 
with Stagecoach Pass Wash None 2,617 

Approximately 250 feet upstream of Wild Flower Road None 2,683 ! 
Windmill Wash: - 

' ~us t  upstream of Stagecoach Pass None 2,488 
'~us t  downstream of Pirna Road None 2,565 

' '~ust upstream of Pima Road None 2,570 
' ~ t  confluence of Windmill Wash North Branch None 2,597 

'~ indmil l  Wash North Branch: 
At confluence with Windmill Wash None 2,597 
Approximately 1,200 feet upstream of Milky Way None 2,634 

'windmill Wash South Branch: 
At confluence with Windmill Wash None 2,597 
Approximately 1,500 feet upstream of Milky Way None 2,645 

*National Geodetic Vertical Datum, rounded to nearest whole foot 
 o own of Carefree 
'city of Scottsdale 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program (NFIP), the c o m m ~ t y  
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 Mitigation 
Division reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division's determination to modify the BFEs may itself be changed. 

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

The Honorable Edward C. Morgan 
Mayor, Town of Carefree 
P.O. Box 740 
Carefree, AZ 85377 

OR 

The Honorable Mary Manross 
Mayor, City of Scottsdale 
3939 North Drinkwater Boulevard 
Scottsdale, AZ 85251 



. 
Federal Emergency Management Age 

C Washington,  D.C. 20472 

NOV 2 4 '2004 

CERTIFIED MAlL IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 04-09-1301P 

The Honorable Edward C. Morgan Community: Town of Carefree, AZ 
Community No.: 0401 26 Mayor, Town of Carefree 

P.O. Box 740 Panels Affected: 0401 3C0808 H, 08 
Carefree, AZ 85377 0815 H, and 0820 F 

Effective Date of 
This Revision: NO! 2 4  2004 

Dear Mayor Morgan: 

This responds to a request that the Department of Homeland Security's 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 

e letter dated June 23,2004, Mr. Richard P. Harris, P.E., CFM, Senior Civll Engineer, Flood Delineation 
Branch, Flood Control District of Maricopa County, requested that FEMA revise the FIRM andFIS report 
to show the effects of new hydrologic and hydraulic analyses, new topographic data, and a new floodplain 
delineation for Galloway Wash Middle Branch, Tributary to Galloway Wash Middle Branch, Unnamed 
Central Tributary to Cave Creek, and Windrmll Wash 

On the effective FIRM, the Special Flood Hazard Areas (SFHAs), the areas that would be inundated by 
the flood having a 1-percent chance of being equaled or exceeded in any given year (base flood), along 
Unnamed Central Tributary to Cave Creek and Windmill Wash were previously designated 
Zone X (shaded), areas of moderate flood hazard subject to inundation by the base flood wlth average 
depths of less than 1 foot. 

All data required to complete our review of this request were submitted with letters from Mr. Hams. 

We have completed our renew of the submitted data and the flood data shown on the effectwe FIRM and 
in the effective FIS report. We have revised the FIRM and FIS report to mod~fy the elevations, floodplain 
and floodway boundary delineations, and zone designations of the base flood along Galloway Wash 
Middle Branch from the confluence with Galloway Wash to approximately 200 feet upstream of Paint 
Pony Drive. We also have revised the FIRM and FIS report to modify the zone designations and to 
establish Base Flood Elevations (BFEs) and base floodplain boundary delineations along Tnbutary to 
Galloway Wash Middle Branch from the confluence with Galloway Wash Middle Branch to approximately 
700 feet upstream of Paint Pony Drive, along Unnamed Central Tributary to Cave Creek from just 
upstream of Carefree Highway to approximately 100 feet downstream of Scottsdale Road, and along 
Windmill Wash fiom just upstream of Stagecoach Pass to just upstream of Pima Road. BFEs and SFHAs 
designated Zone AE were added to the FIRM for the reaches described above. The modifications are 
shown on the enclosed annotated copies of FIRM Panels 04013C0808 H, 04013C0809 H, 04013C0815 H, 
and 04013C0820 F; Profile Panels 148P through 152P; and affected portions of the Sumrna~y of 



We also encourage you to prepare a related article for publication in your community's local newspaper. 
This article should describe the assistance that officials of your community wlll give to interested persons 
by providing these data and interpreting the NFIP maps. 

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physically 
revise and republish the FIRM and FIS report for your community to incorporate the modifications made 
by this LOMR at this time. Preliminary copies of the revised countywide FIRM and FIS report were 
submitted to your community for review on June 17,2004. We will incorporate the modifications made by 
this LOMR into the revised FIRM and FIS report before they become effective. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to 
your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the 
NFIP regulations. 

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. Stale, 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 minunun N F P  criteria. 

This detemnation has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is m accordance with the National Flood Insurance Act of 1968, as amended 
(Title X m  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 NFlP are required to adopt and enforce floodplain 
management regulations that meet or exceed mnimum NFIP cnteria. These criteria are the minimum and 
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the 
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our records 
show that your community has met this requirement. 

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will 
be the primary liaison between your community and FEMA. For information regarding your CCO, please 
contact: 

Ms. Sally M. Ziolkowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

11 11 Broadway Street, Suite 1200 
OaMand, CA 94607-4052 

(510) 627-7103 



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 havc any 
questions regarding this LOMR, please call our Map Assistance Center, toll free, at 1 -877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 

and Response Directorate 

cc: The Honorable May  Manross 
Mayor, City of Scottsdale 

e -*&an, P.E., CFM 
Floodplain Delineation Branch 
Flood Control District of Maricopa County 

Mr. Ted Collins 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Mr. Jonathan H. Pearson 
Floodplain Administrator 
Town of Carefree 

Mr. William Erickson 
Floodplain Administrator 
Storm Water Division 
Transportation Systems Department 
City of Scottsdale 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

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

and Response Directorate 



'CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE 
TOWN OF CAREFREE AND THE CITY OF SCOTTSDALE, MARICOPA COJJNTY, ARIZONA, 
UNDER THE NATIONAL FLOOD INSURANCE PROGRAM i 
On July 19, 2001, the Federal Emergency Management Agency identified Special Flood Hazard Areas 
(SFHAs) in the Town of Carefree and the City of Scottsdale, Maricopa County, Arizona, through 
issuance of a Flood Insurance Rate Map (FIRM). The Mitigation Division 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 these communities is appropnate. The modified Base 
Flood Elevations (BFEs) revise the FIRM for the communities. 

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 
(TitleXm of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFRPart 65. 

A new hydraulic analysis was performed to incorporate the effects of a new hydrologic analysis and new 
topographic data. This has resulted in a revised delineation of the regulatory floodway, increases and 
decreases in SFHA width, and increased and decreased BFEs for Galloway Wash Middle Branch and the 
establishment of BEES and SFHAs for Tributary to Galloway Wash Middle Branch, Eastern Pima Wash, 
Unnamed Central Tributary to Cave Creek, Unnamed Tributary to Stagecoach Pass Wash, Windrmll 
Wash, Windmill Wash North Branch and Windmill Wash South Branch. The table below indicates 
existing and modified BFEs for selected locations along the affected lengths of the flooding source(s) 
cited above. i 

Existing BEE Modified BFE 
Location (feet)* (feet)* 

Galloway Wash Middle Branch: 
' ~ ~ ~ r o x i m a t e l ~  700 feet upstream of confluence 

with Galloway Wash 2,414 2,415 
'Just upstream of Paint Pony Drive 2,591 2,590 
' ~ ~ ~ r o x i m a t e l ~  600 feet upstream of Paint Pony Drive 2,612 2,609 
' ~ ~ ~ r o x i r n a t e l ~  800 feet upstream of Paint Pony Drive 2,6 16 2,615 

I Tributary to Galloway Wash Middle Branch: 
At confluence with Galloway Wash Middle Branch 
Approximately 750 feet upstream of Paint Pony Drive 

 astern Pima Wash: 
Just upstream of Stagecoach Pass 
Approximately 600 feet upstream of Twilight Trail 

Unnamed Central Tributary to Cave Creek: 
'Just upstream of Terravita Sunset Trail 
'.lust downstream of Carefree Highway 
'Just upstream of Carefree Highway 
'Just upstream of Scottsdale Road 

None 
None 

None 
None 

None 
None 
None 
None 
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'unnamed Tributary to Stagecoach Pass Wash: 
Approximately 100 feet upstream of confluence 
with Stagecoach Pass Wash None 2,617 

Approximately 250 feet upstream of Wild Flower Road None 2,683 1 
Windmill Wash: 

'Just upstream of Stagecoach Pass None 2,488 
'Just downstream of Pima Road None 2,565 
'Just upstream of Pima Road None 2,570 
' ~ t  confluence of Windmill Wash North Branch None 2,597 

2 ~ m d m i l l  Wash North Branch: 
At confluence with Windmill Wash None 2,597 
Approximately 1,200 feet upstream of Milky Way None 2,634 

'windmill Wash South Branch: 
At confluence with Windmill Wash None 2,597 
Approximately 1,500 feet upstream of Milky Way None 2,645 

*National Geodetic Vertical Datum, rounded to nearest whole foot 
 o own of Carefree 
'city of Scottsdale 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division 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 1 

! 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 Mitigation 
Division reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division'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 Edward C. Morgan 
Mayor, Town of Carefree 
P.O. Box 740 
Carefree. AZ 85377 

The Honorable Mary Manross 
Mayor, City of Scottsdale 
3939 North Drinkwater Boulevard 
Scottsdale, AZ 85251 i 
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Table 3. Summ. -,f Discharges 

Flooding Source and Location 

Trilby Wash-CAP to McMicken Dam 
At McMicken Dam 
At 195" Avenue (Extended) 
650 feet upstream of 293d Avenue 
(Extended) 

500 feet downstream of Deer Valle 
Road (Extended) 

150 feet downstream of Deer Valley 
Road (Extended) 

200 feet upstream of Deer Valley 
Road (Extended) 

1,000 feet upstream of Deer Vall 
Road (Extended) 

1,050 feet downstream of Pinnacle 
Peak Road (Extended) 

400 feet upstream ofpinnacle Peak 
Road (Extended) 

1,350 feet downstream of Happy 
Valley Road (Extended) 

200 feet downstream of Happy 
Valley Road (Extended) 

1,350 feet downstream of CAP Canal 
At CAP Canal REVISED DATA 

Drainage Area Peak Discharges (cubic feet per second) 
isauare miles) 10-Year 50-Year 100-Year 500-Year 

Galloway Wash (Middle Branch) 
At confluence with Galloway Wash 3.32 NIA NIA 2,423 N/A 
At Pima Road v 2.8 NIA NIA 1,574 NIA 

-~ 

Tribumy to Galloway Wash (Middle Branch) 
At approximately 390 feet upstream of 
confluence with Galloway Wash (Middle Branch) 0.18 N/A N/A 247 I - - 

Galloway Wash (Lower Branch) 
Upstream of confluence with Middle Branch 1.8 NIA NIA 
At 800 feet downstream of Pima Road 1.4 NIA N/A 
At Pima Road 1.0 N/A N/A 1,155 N / & g \ l ~ @ g x t  .. 

3 TO 
..:* 

i it&g$ji)& 
'Not Computed 
' ~ o m ~ u t e d  by Speciiic Discharge Transfer Equation 

THESE DATA WERE REVISED BY 
REFLECT LOMR 

'~ecrease Due to Storage Behind CAP Canal and Storage in Overbanks 
LOMR DATED DECEMBER 5,2002 

1,750 
1,446 

N/A 
N/A 



i_ d 

Table 3. Summary of Discharges (Cont'd) 

Drainage Area 
Floodine Source and Location (Sauare Miles) 

Eastern Pema Wash 
At Approximately 40 feet upstream 
of Stage Coach Pass 0.13 

Unnamed Tributary to Stagecoach Pass Wash 
At Confluence with Stagecoach Pass Wash 0.12 

Unnamed Central Tributary to Cave Creek 
At Approximately 300 feet upstream of 
Terravita Sunset Trail 2.44 

Windmill Wash 
At Approximately 400 feet upstream 
of Stage Coach Pass 0.04 

Windmill Wash North Branch 
At Approximately 6,500 feet upstream 

of Stage Coach Pass 0.08 

Windmill Wash South Branch 
At Approximately 200 feet upstream 

of confluence with Windmill Wash 0.08 

Data not Available 

Pack Discharges (Cubic Feet per Second) 
1 0-Year 50-Year 100-Year 500-Year 



FLOODING SOURCE 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARlCOPA COUNTY, AZ TRIBUTARY TO GALLOWAY WASH MIDDLE 
AND INCORPORATED AREAS BRANCH 

CROSS SECTION 

Tributary to 
Galloway 

Wash Middle 

DISTANCE' 

FLOODWAY 
BASE FLOOD - 

WATER-SURFACE ELEVATION 

WIDTH 
(FEET) 

REGULATORY SECTION AREA 
(SQUARE FEET) 

WITHOUT 
FLOODWAY MEAN VELOCITY 

(FEET PER 
SECOND) (FEET NGVD) 

WITH 
FLOODWAY INCREASE 



\ 

FLOODING SOURCE 

MARlCOPA COUNTY, AZ 
AND INCORPORATED AREA 

CROSS SECTION 

Galloway wash 
(Cont'd) 

S 
T 
U 

- 
FLOODWAY 

DISTANCE' 

10,607 
11,442 
11,855 

BASE FLOOD -i 

WATER-SURFACE ELEVATION 

WIDTH 
(FEET) 

514 
179 
148 

INCREASE SECTION AREA 
(SQUARE FEET) 

1,026 
1,047 
437 

WITH 
FLOODWAY REGULATORY MEAN VELOCITY 

(FEET PER 
SECOND) 

5.9 
9.3 
10.1 

WITHOUT 
FLOODWAY 

(FEET NGVD) 

DATAWERE REVISED BY LOMR DATED DECEMBER 5,2002 

2,252.9 
2,272.3 
2,280.6 

2,252.9 
2,272.3 
2,280.6 

2,252.9 
2,272.3 
2,280.6 

0.0 
0.0 
0.0 



- 

L d 

BASE FLOOD 
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION 

(Middle Branch) I I I \ I 

CROSS SECTION 

Galloway Wash 

Cont'd) 
AP I 22.101' 

DISTANCE' I WITHOUT I WITH I 
REGULATORY FLOODWAY FLOODWAY INCREASE 

AW 
AX 

, AY 
Galloway Wash 

(FEET NGVD) w 
WIDTH 
(FEET) 

25;635' 
25,875' 
26,375' 

SECTION AREA 
(SQUARE FEET) 

REVISKD DATA 

(South Branch) 
A 
B 
C 

MARICOPA COUNTY, AZ GALLOWAY WASH MIDDLE BRANCH - SOUTH 
AND INCORPORATED AREASREVIS BRANCH 

MEAN VELOCITY 
(FEET PER 
SECOND) 

127 
193 
158 

D 
E 
F 
G 
H 
I 
J 
K 
L 

398' 
8212 

1,22Z2 

258 
213 
203 

1,422' 
1,539' 
1,5892 
1 ,6W2 
2,022' 
3,022' 
3,2212 
3,422' 
3,621' 

8.1 
7.4 
7.8 

61 
191 
92 

]Feet above confluence with Cave Creek Wash 2Feet above confluence with Galloway Wash -- DATA WERE REVISED BY LOMR DATED DECEMBER 5,2002 

123 
107 
143 
106 
85 
105 
96 
74 
70 

T 
A 
I3 

181 
442 
212 
240 
572 
380 
228 
201 
221 
209 
192 
173 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

10.2 
4.2 
8.7 

FLOODWAY DATA 

7.7 
5.1 
6.8 
7.7 
8.7 
7.9 
8.4 
9.1 
9.2 d 

2,404.5 
2,418.6 
2,426.2 
2,430.6 
2,434.3 
2,434.9 
2,436.6 
2,445.7 
2,470.8 
2,475.9 
2,480.7 
2,486.4 

2,404.5 
2,418.6 
2,426.2 
2,430.6 
2,434.3 
2,434.9 
2,436.6 
2,445.7 
2,470.8 
2,475.9 
2,480.7 
2,486.4 

2.404.5 
2,418.6 
2,426.2 

0.0 
0.0 
0.0 

2,430.6 
2,434.9 
2,434.9 
2,436.6 
2,445.9 
2,470.9 
2,475.9 
2,480.8 
2,486.4 

0.0 
0.6 
0.0 
0.0 
0.2 
0.1 
0.0 
0.1 
0.0 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAI' COOI<DIK.~TION CONTkiiCTOH 

July 14,2004 

Mr. Richard Harris, P.E., CFM IN REPLY REFER TO: 
Flood Control District of'Maricopa County Case No.: 04-09-1301P 
280 1 West Durango Street Community: Town of Carefree, AZ 
Phoenix, AZ 85009 Cormnunity No.: 040126 

3 1 &FEE 
Dcar Mr. I-larris: 

This responds lo your recjuesl dated h n c  13; 7_004, tliat the Depart~nent ofl-lon~elarid Security's Fcderal 
Emergency Ivlanageme~it Agency (FEMA) issue a revision to tile Flood Insurance Rare Map (klIZib1') For 
Maricopa County, Arizona and lncorporatcd Areas. Pertinent information about the request is listed 
below. 

Identifier: Carefi-ee Drainage Master Plan 

Flooding Source: Galloway Wash Middle Branch 

FIRM Panel(s) Affected: 04013C0808 H. 0809 H. 0815 1-1,0820 F, and 
0850 E 

FEMA has implcmerited a procedure lo recover costs associated with reviewing and processing requests 
for modifications to published flood info~~nation and maps. A copy of the notice sununarizing the current 
fee schedule, which was published in the Federul Regi.ster, is enclosed for your infor~~atiou. In 
accordance with this schedule, the fee for your request is $4,200 and must be submitted before we can 
begin processing your request. Payment of this fee luust be made in the form of a check or money order, 
made payable in U.S. funds to the National Flood Insurance Promam (NFIP), or a credit card payment. 
For identification purposes, the case number referenced above must be included on the check or money 
order. 

If you choose to Corward your paymelit using the U.S. Postal Service, please send it to the following 
address: 

Fedel-a1 Emergency Manage~nent Agency 
Fee-Charge System Administrator 

P.O. Box 3173 
Memfield, VA 221 16-3173 

If you choose to fo~ward your payrnent using an overnight service, please send it to the following address: 

FEMA Fee-Charge System Administrator 
C/O Dewberry & L>avis 

ME'I'S Division, Stop 1 OA 
8401 Arlington Boulevard 

Fairfax, V,\ 2203 1 

3601 Eisenhower~venue, Alexandria, virginia 223066425 PH: 703.960.8800 Fx 703.980.9f25 

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



Upon receipt of the requested payment, we will begin our technical review of your request. When you 
write lo us about your rcquest, please include the case number referenced above in your letter. Unless 
otherwise directed by you in writing, we will keep the submitted data in our files. 

If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA R4ap 
Assistance Center, roll fiee, at 1-877-I'EMA R4W (1-877-336-2627). If you have specific questions 
concerning your request, please call the Revisions Coordinator for your State, Mr. Craig K.ennedy, who 
nlay be reached at (703j 960-8800, ext. 3091. 

Sincerely, 

Sheila M. Norlin 
National LOMC Manager 
Michael Baker Ji-., Inc. 

Enclosure 



% r x ~ %  

, @ Federal Emergency Management Agency 
Washington, D C. 20472 

' A N D  5cG * FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES 

This notice contains the fee schedule for processing certain types of requests for changes to National Flood 
Insurance Program (NFIP) maps. The fee schedule allows FEMA to further reduce the expenses to the NFIP 
by more fully recovering the costs associated with processing conditional and final map change requcsts. The 
fee schedule for map changes is effective for all requests dated September 1, 2002, or later and supersedes the 
fee schedule that was established on June 1, 2000. 

To develop the 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 Revision (PMlls). 

Based on our review of actual cost data for Fiscal Years 2000 and 2001, FEMA has established the following 
review and processing fees, which are to be submitted with all requests that are not othenvise exempted under 
44 CFR 72.5. 

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

Request for single-lotisingle-structure CLOMA and CLOMR- 500 
Request for single-lotisingle structure LOMR-F 425 
Request for single-lotisingle-structure LOMR-F 

infonilation (CLOMR-F previously issued 325 
Request for multiple-lotlmultiple-structure CL 700 
Request for multiple-lotimultiple-structure CL 800 
Request for multiple-lotlmultiple-structure LOMR-F based on as-bui 

a information (CLOMR-F previousIy issued) 700 

Fee Schedule for Requests for CLOMRs 
Request based on new hydrology, bridge, culvert, channel, or combination 

of any of these ............................................................................................................................ $4,000 
Request based on levee, benn, or other structural measure ............................................................. $4,500 

Fee Schedule for Requests for LOMRs and PMRs 
Requesters must submit the review and processing fees shown below with requests for LOMRs arld PMRs that 
are not based on structural measures or alluvial fans. 

Request based on bridge, culvert, channel, or combination thereof ............ ... ........................... $4,200 
Request based on levee, berm, or other structural measure ............................................................. $6,000 
Request based on as-built information submitted as follow-up to CLOMR .................................... $3,800 

Fees for CLOMRs, LOMRs, and PMRs Based on Structural Measures on Alluvial Fans 

FEMA has maintained $5,000 as the initial fee for requests for CLOMRs and LOMRs based on st~uctural 
measures on alluvial fans. FEMA will also continue to recover the remainder of the review and processing 
costs by invoicing the requester before issuing a determination letter, consistent with current practice. The 
prevailing private-sector labor rate charged to FEMA ($50 per hour) will continue to be used to calculate the 
total reilnbursable fees. 

Payment Submission Requirements 

Requesters must make fee payments for non-exempt requests before we render services. This paynent must 
be in the form of a check or money order or by credit card payment. Please make a11 checlcs and money orders 
in U.S. funds payable to the Nrifio~inl Flood I~isiriawce P,-ogmn. We will deposit all fees collected to the 
National Flood Insurance Fund, which is the source of funding for providing this service. 
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June 23, 2004 

Ms. Pernde Bucll-Pedersen, Regional Manager 
hlicllael Bakerlr., Inc. 
3601 Eisenhomcr ,Avenue, Suite 600 
Alesandria, \7A 22304-6425 

Subject: Carefree Drainage Master Plan Floodplain Delineation Study 

FIRM Panels affected: 04013C0815H, 04013C08081-I, 04013C0809F-I, 04013C0820F, 04013C0850E 

Dear Ms. Buch-Pederscn: 

I herewith sublnit for review and processing, a floodplain study (3 volumes) for the Town of 
Carcfree and the City of Scottsdale, Ai-izona. This shidy includes new Zone AL': floodplains 2nd 
floodway (based on 2-foot-contour mapping). Tiie new Zone AE coi?sists of four new study 
reaches within the Tow11 and the City, and a restudy of  the Galloway Wash Aiiidclle 13ranch urithin 
the Town, only. All of these are tributaxies to Cave Creek Wash. 

Electronic files of the work maps in D S F  format are included on the CD at the cnd of Volulne 1. 
If you have nny questions, please contact me at (602) 506-4528, or at rpI~@n~ail.maricopa,~ov. 

Sincerely, 

__-- -._ . .<,,:?,> 
, (.--6!,;.-/J 4;.+;<z ..=- > 
Richard P. Harris, P.E., CFM 
Senior Civil Engineer 
Flood Deliacndon Branch 

Enclosure 

RPH/ag 

L 
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Letter to: N s .  Pertillle Buc11-Pedcrscn 
v , Subject: Carefree D;\II'/FDS 

Page 2 of 3 
June 23, 2001 

Copics to: hla:; I'uali, 1'.E., I'roject Enginccr 
I-Iazards Study Branch, Alitigyauoi~ Dli.ecrorate 
Fedcxal Emergencv Alanagelilent .-lgcnc! 
500 C STREET S\K! 
WXSFIINGTON DC 30471-OOiJl 

'l'(.~nr Ii<)liicl?, I'E, Project 3lanagcr 
C F J ~ I \  J kIil1 
7675 South I'laza Drive 
r l l ' r ,  \ 85285-8140 

I3ri;ln Cossi )~~,  ilrizona Statc Fioirdplnin Coorclinator 
i\rizonn Dcpt. of Water R c s o ~ ~ r c e s  
Office of Warer I?i>gi~iceri~ig 
500 North 3rd Strect 
I'hocnis. A% 85004 

13ill L~riclison, I'E, "1oi)dplain i\dministr:itor 
Stormu~atcr h4nn:lgcmcilt Ilix-ision 
City of Scottsdale 
7447 E. 11ndisn School Road 
S~iite 205 
Scottscl:~lc 11% 85151 

Afr, ] o i ~ a t l ~ a ~ ~  1-1. l'cassoil, ?'o\vti :\dmitlisrrati>r 
'So\\in of  Carchee 
100 Easy Street 
1'.0. Box 740 
Carefree, hZ 85.377 
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SECTION 3 * Introduction 

The Flood Control District of Maricopa County (FCDMC) contracted with CH2M HILL in 
June 2001 to complete the Carefree Drainage Master Plan Floodplain Delineation Study 
(Carefree DMP) (FCD Contract No. 2000C037). The Carefree DMP study area encompasses 
the entire Town of Carefree (Town), which contains approximately 9 square miles, as shown 
in Figure 1. The purpose of the Carefree DMP was to assess the impacts of rainfall runoff 
and provide a plan to reduce the potential damage to property or loss of life from flooding 
hazards. Existing and potential flooding problems were identified and evaluated. Erosion 
and sedimentation issues were analyzed. Essential information regarding flooding, 
sedimentation, and erosion problems was gathered and distributed to the Town, its - 
residents and the FCDMC. 

FIGURE 1 -PROJECT LOCATION MAP 
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The Town currently has several washes mapped with regulatory floodplains and numerous 
unmapped washes. Floodplain delineation was performed on five of the washes in the 
Town. Two unnamed washes have been named for the sake of expediency: Eastern Pima 
Wash and Windmill Wash. The names were selected based upon unofficial but related map 
features and are recommended for the revised FIRM panels 

Some of the washes were new delineation areas, and others were a re-delineation using the 
more accurate data including new topographic mapping available for this project. These 
washes are: 

Galloway Wash Middle Branch 
Unnamed Central Tributary to Cave Creek to Terravita Way 
Eastern Pima Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Windmill Wash 

Figure 1 shows the locations of the washes mapped as part of the Carefree DMP study. The 
Data Collection Report for the Carefree DMP study, which is included as Appendix D.l of this 
Technical Data Notebook (TDN) and documents existing conditions in the Town and 
generated runoff flow numbers, was completed in November 2002. This TDN contains the 
following sections, appendices, disks, and maps: 

Sections: 

Section 1 -Introduction 
Section 2 - ADWR/FEMA Forms 
Section 3 - Survey and Mapping Information 
Section 4 -Hydrology 
Section 5 -Hydraulics 
Section 6 -Erosion and Sediment Transport 
Section 7 -Draft FIS Data 

Appendixes 

A References 
B General Documentation and Correspondence 
C Survey Field Notes 
D Hydrologic Analysis Supporting Documentation 

Digital data files " 
E Hydraulic Analysis Supporting Documentation 
F Erosion and Sediment Transport Analyses Supporting Documentation 
G CHECK-RAS Results 

Maps: 
A Hydrology Exhibit Maps 
B Hydraulics Exhibit Maps 
C Floodplain Work Study Maps 
D Annotated Firm Panels 
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1 .I Purpose of the Study 
The floodolain delineation oortion of the Carefree DMP was initiated bv the Town and the . A 

FCDMC to define the potential flooding risks for five major washes within the Town of 
Carefree, Arizona. With the completion and acceptance of this floodplain delineation study, 
the Town will have a majority of the major washes mapped, either as part of this study or 
from previous studies. 

This data will be submitted to Federal Emergency Management Agency (FEMA) by the 
FCDMC for final approval to be incorporated into subsequent printing of the Flood 
Insurance Rate Maps for Maricopa County, Arizona. 

1.2 Authority for Study 
The Carefree DMP study was prepared by CH2M HILL for the FCDMC in association with 
the Town of Carefree and City of Scottsdale. The FCDMC contract number with 
CH2M HILL is FCD 2000C037. The FCDMC project managers are Ms. Marilyn DeRosa and 
Mr. Doug Williams, who can be reached at 602-506-1501.  the CH2M HILL project manager 
is Mr. Tony Bokich, who can be reached at 480-966-8188. 

1.3 Study Location 
The Town is located approximately 20 miles north of central Phoenix. The study area for 
the most part follows the Town boundary and includes Sections 24,25,26,34,35, and 36 of 
Township 6 North, Range 4 East, Sections 2,3, and 4 of Township 5 North, Range 1 East, 
and Section 31 of Township 6 North, Range 5 East, of the Gila and Salt River Base and 
Meridian, located in Maricopa County, Arizona. 

1.4 Description of Watershed 
The watershed contains approximately 24 square miles and is located in portions of the 
Tonto National Forest, City of Scottsdale, and Town of Carefree. The northern watershed 
boundary is formed by Continental Mountain and Apache Peak, at elevations in excess of 
4,500 feet above mean sea level. Black Mountain and Lone Mountain are located within the 
watershed. The watershed slopes are relatively steep, ranging from over 40 percent in the 
steeper mountain areas, to around 2.5 percent in the lower portion. Tributaries are 
generally well defined and incised in the upper portions of the watershed, becoming less 
confined in the lower reaches with numerous flow braids. 

The majority of the upper portion of the watershed is either undeveloped or developed with 
large-lot single-family residences and golf courses. The portion of the watershed located 
within the Town generally contains large-lot residential development, with areas of 
concentrated commercial and residential development. 
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1.5 Previous Studies 
Numerous previous studies exist in the area. Flood insurance studies were previously 
completed ?or Andora Hills Wash, Grapevine Wash, and Galloway Wash k ~ a n u a r y  i979, 
April 1988, and July 2001. Copies of portions of these studies are located in Appendix A.l of 
this TDN. An ongoing study exists for Stagecoach Pass Wash, which crosses into the far 
northeast comer of the Town. This is the North Scottsdale Delineation Study being 
performed by DEI Professional Services, LLC (DEI) under contract FCD 2001C009, 
Assignment Number 2, for the FCDMC. The HEC-1 output is located in Appendix D.1. 
Additionally, numerous small-scale drainage reports have been prepared by the many 
developers in the area. A list of these reports is found in Table 1 of Appendix A.1 of this 
TDN. 

Of the washes mapped as part of this floodplain delineation, the Galloway Wash Middle 
Branch has existing floodplain and floodway mapping, and a small portion of the Unnamed 
Central Tributary to Cave Creek has existing floodplain mapping. A copy of the work map 
from the previous Galloway Wash Middle Branch mapping is included in Appendix A.1 of 
this TDN. The Eastern Pima Wash, most of the Unnamed Central Tributary to Cave Creek, 
Unnamed Tributary to Stagecoach Pass Wash, and Windmill Wash have not been mapped 
previously. 

1.6 Methodology 
The hydrology for the project was completed as part of the Carefree DMP Data Collection 
Report, included as Appendix D.1 of this TDN. That report used the U.S. Army Corps of 
Engineers (USACE) HEC-1 software package to generate a rainfall-runoff model for the 100 
year, 24-hour and 100-year, 6-hour storm events. 

The hydraulic model for the floodplain mapping was created using the USACE HEC-RAS 
(River System Analysis) computer software program, version 3.0.1. 

1.7 Acknowledgments 
The preparation of the floodplain delineation portion of the Carefree DMP could not have 
been completed without the review and input of the following individuals: Mr. Doug 
Williams/FCDMC, Ms. Marilyn DeRosa/FCDMC, Mr. Tim Murphy/FCDMC, Mr. Richard 
Harris/FCDMC, Dr. Erich Korsten/Town of Carefree, Mr. Jonathan Pearson/Town of 
Carefree, and Mr. Bill Erickson/City of Scottsdale. Mr. Jon Fuller/JE Fuller Hydrology & 
Geomorphology, Inc., provided invaluable assistance from the previous work he performed 
on Andora Hills and Galloway Washes. 

1.8 Study Results 
Floodplain delineations were performed on Unnamed Central Tributary to Cave Creek to 
Terravita Way, Unnamed Tributary to Stagecoach Pass Wash, Windmill Wash, and Eastern 
Pima Wash. Floodplain and floodway delineations were performed on the Galloway Wash 
Middle Branch. These delineations were performed using the USACE HEC-RAS computer 
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software program for the peak 100-year discharges for the 6-hour or 24-hour duration 
rainfall events. 



1 SECTION 2 ~ ADWR 1 FEMA Forms 

This section contains the Arizona Department of Water Resources (ADWR) form and the 
FEMA forms: 

Galloway Wash Middle Branch 
Eastern Pima Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Central Tributary to Cave Creek to Terravita Way 
Windmill Wash 
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for FEMA Submittals I Study 

Section 2.1: Study Documentation Abstract for FEMA Submittals 

Other 

Tony Bokich 
2625 South Plaza Drive, Su i t e  300 
Tempe, AZ 85282 

LOMR CLOMR 

CH2M HILL 

2.1.1 

2.1.2 

Contact(s) 

Address 

Restudy Studv Documentation Abstract 

Date Study Accepted 

Study Contractor 

I 

2.1.3 

I I Phone 

Initial 

Pe rn ie l  Buch-Pederson 

3601 Eisenhower Avenue, Su i t e  601 
Alexandria, VA 22304 

Phone 

Intemal Reference Number 

FEMA Technical Review Contractor 

480-966-8188 

162944 

Baker and Associates 

1 2.1.6 1 Local Technical Reviewer I Flood Control D i s t r i c t  of  Maricopa County 

2.1.4 

2.1.5 

I Phone 

2.1.7 

2.1.8 

Intemal Reference Number 

FEMA Regional Reviewer 

Phone 

State Technical Reviewer 

602-506-4605 

2.1.9 

STATE STANDARD ATTACHMENT 
SSA1-97 A-3 

Ray Lenaburg 
510-627-7181 

Reach Description 

USGS Quad Sheet(s) with original 
photo date & latest photo revision 

2.1.10 

November 1997 

See Attachment 

Cave Creek USGS 7.5 ' QUADS 
1965 (1981 Revision) 

date 

unique Conditions and Problems See Attachment 

Coordination of Q's Discharges 

(Agency, Date, Comments) 

Flood Control District of Maricopa County, 
100-Year, 6-Hour and 24-Hour HEC-1 Model 
U t i l i z e d  f o r  peak discharges i n  HEC-RAS 
models - has  been approved by FCDMC. 
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' 0  
I ADWR Abstract Attachment 

TO: ADWR 

FROM: Robert Lyons\PHX 

DATE: April 30,2004 

2.1.7 Reach Description: 

Galloway Wash Middle Branch, Eastern Pima Wash, unnamed tributary to Stage Coach 
Pass Wash, unnamed Central tributary to Cave Creek, Windmill Wash, panel numbers 
0808H, 0809H, 0815H, 0820F, 0850E. 

2.1.9 Unique Conditions and Problems 

The Unnamed Central Tributary to Cave Creek splits three ways at Terravita Way during 
the 1% annual chance flood. The majority of the flows remain in the North and West 
branches with the remainder flowing south. Floodplain delineation downstream of 
Terravita Way will be performed under a separate study and contract. 





FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

OVERVIEW & CONCURRENCE FORM Expires September 30,2005 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

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

LOMR: A letter from FEMA offlciaily revlslng the current NFlP map to show the changes to floodplains, regulatoly floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

B. OVERVIEW 

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

1. The NFlP map panel@) affected for ail impacted communities is (are): 

Effective Date 
02/08/83 
09128190 
07/21/01 

07/21 101 

2. Flooding Source: Gaiioway Wash Middle Branch 

3. Project Namelldentifler: Carefree Drainage Master Plan 

4. FEMA zone designations affected: AE,X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE. 8, C, D, X) 

5. Basis for Request and Type of Revision: 

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

Physical Change Improved MethodologyIData 

Reguiatoly Fioodway Revision Other (Attach Description) 

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

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

Types of Flooding: El Riverine Coastal Shallow Flooding (e.g.. Zones A0 and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization LeveelFloodwail Bridge/Culvert 

Dam Fill Other, Attach Description 

Community No. 
Ex: 480301 

480287 

State 
TX 
TX 
A2 

AZ 

Community Name 
City of Katy 
Harris County 
Town of Carefree 

Town of Carefree 

Map No. 
480301 
48201C 
04013C 

04013C 

Panel No. 
0005D 
0220G 
0808H 

0809H 



C. REVIEW FEE 

0 
the review fee for the appropriate request category been included? Yes Fee amount: $ 

H No, Attach Explanation 

IPlease see the FEMA Web site at http:llw.fema.govlmit~tsdlfrm~fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable 
by f i n e ~ o n m e n t  underTitie 18 of the United States Code, Section 1001. 

Name: Richard Harris, P.E.. C.F.M. 

Mailing Address: 
2801 West Durango Street 
Phoenix, AZ 85009 

Company: Flood Control District of Maricopa Count 

Daytime Telephone No.: 
602-506-4528 

Signature of Requester (required): 
, -4 .. 

&w 

Fax No.: 
602-506-4601 

Date: 

0 d/~</u $' 

E-Mail Address: rphG2mail.maricopa.gov 

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

Telephone No.: 
4804883686 

Date: 

L/.e/ov 

Community Official's Name and Title: Jonathan Pearson, Town Administrator 

1 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

Required if ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverts. 
additionlrevision of ievee/floodwail, additionlrevision of dam 

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

Additionlrevision of coastal structure 

,~nmunity Name: Town of Carefree Community Official's Signatur required): 

/4?/- 



FEDERALEMERGENCYMANAGEMENTAGENCY I 0 .M.B No. 3067.0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30,2005 
I I 

PAPERWORK REDUCTION ACT 

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

Flooding Source: Galloway Wash Middle Branch 
Note: Flli out one form for each flooding source studied I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
Confluence, Lower Branch 3.3 1719 2423 

Pima Road 2.8 1574 2124 

Methodology for New Hydrologic Analysis (check ail that apply) 

B Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-I. Version 4.1 [TR-20. HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage'' lists the models accepted by FEMA. This document 
can be found at: http:llwww.fema.govlm~Vtsd/en~modl.htm. 

4. ReviewlApprovai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes IXI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

8. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (fl.) 
Effective ProposedlRevised 

Downstream Limit Galloway Wash Confluence AD, 0.0000 2395, NGVD 1929 2398. NGVD 1929 

Upstream Limit Carefree Town Boundaly AW, 1.6060 2596, NGVD 1929 2596, NGVD 1929 

Hydraulic Method Used 

Hydraulic Analysis HEC-RAS, Version 3.0.1 [HEC-2 . HEC-RAS, Other (Attach description)] 

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



6. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-ZHEC-RAS. CHECK4 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://w.fema.govlmifftsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models wlth CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2IHEC-RAS models reviewed with CHECK-21CHECK-RAS? [XI Yes No 

4. Models Submitted 

Duplicate Effective Model' 
Corrected Effective Model* 

Natural File Name: See Attached Fioodway File Name: See Attached 
Natural File Name: MG-Final.pr1 Floodway File Name: MG-Final.pq 

Ex:sting or Pre.Projocr Cond~llo~ls MoJel halurai FI a Ntllne. 
Revised or Post.Projec1 Condlt ons Mloe halurai F~le Ntlme' 
Orner - (attacn descr pt on) haulrat F1.i kalno 

Floodway File Name: 
Floodway File Name: 
Floodway File Name: 

'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/miVtsd/en_modl.htm. 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM 
st tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRMandIor FBFM, annotated 
show the boundaries of the revised 1%- and 0.2%-annual-chance floodpla~ns and regulatory floodway that tle-ln wlth the boundaries of the 
ective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

C. MAPPING REQUIREMENTS 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes [7 No 

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

3. For LOMR requests, is the regulatory floodway being revised? [E3 Yes No 

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

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 lnstructions. 
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* M E M O R A N D U M  CH2WHILL 

FEMA Form Explanations - Galloway Wash Middle 
Branch 
TO: FEMA 

FROM: Robert Lyons\PHX 

DATE: March 29,2003 

MT-2 Form 2, Section B. Hydraulics, 4: As the Flood Control Dishict of Maricopa County 
(FCDMC) and Michael Baker, Jr., Inc. agreed on 3-28-03, no duplicate effective model will be 
necessary in the study submittal for Galloway Wash Middle Branch. This is because wash 
topography has changed and the hydrology has been updated since the original study 
acceptance. Therefore, the duplicate effective model would not be relevant. During an 
information search, FCDMC staff attempted but was not able to recover the effective model. 
During the forthcoming study review process, Michael Baker, Jr., Inc., on behalf of FEMA, 
has agreed to try to locate the model in their hydraulic model archives. 

Form 1, Section C. Review Fee: Galloway Wash Middle Branch has not had any flood 
control structures construction since the original floodplain study. The study is based solely 
on more detailed data. Therefore, it is exempt from any review fees. 



Eastern Pima Wash 



FEDERALEMERGENCYMANAGEMENTAGENCY 0 .M.B  No. 3067-0148 

OVERVIEW & CONCURRENCE FORM Expires September 30,2005 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM8 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTEDRESPONSEFROMFEMA 

This request is for a (check one): 

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

€3 LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

B. OVERVIEW 

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

2. Flooding Source: Eastern Pima Wash 

3. Project Namelldentifier: Carefree Drainage Master Plan 

4. FEMA zone designations affected: AE.X (choices: A, AH, AO, A1-A30. A99, AE, AR, V, V1-V30, VE, 8, C. D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (checkail that apply) 

Physical Change Improved MethodologyIData 

Regulatory Floodway Revision Other (Attach Description) 

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

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

Types of Flooding: €3 Riverine Coastal Shallow Flooding (e.g.. Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: 17 Channelization LeveelFioodwaii BridgelCulvert 

17 Dam Fill Other, Attach Description 
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C. REVIEW FEE 

Has the review fee for Ule appropriate request category been inciuded? EJ Yes Fee amount: $- 

No, Attach Explanation 

ease see the FEMA Web site at http://www.fema.gov/m~Vtsd/frm~fess.htm for Fee Amounts and Exemptions. I 

D. SIGNATURE 

Daytime Telephone No.: 
602-506-4601 

Phoenix, AZ 85009 

Company Name: CH2M HILL 

Form Name and (Number) Required if ... 
[EIl Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

IXI Riverine Structures Form (Form 3) 

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

Coastal Structures Form (Form 5) 

Alluvial Fan Flooding Form (Form 6) 

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



FEDERALEMERGENCYMANAGEMENTAGENCY I 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Exprres Sepfernber 30,2005 I 
- - 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are no 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Senc 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW. Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of thc 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 

Flooding Source: Eastern Pima Wash 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) rn No existing analysis [7 Improved data 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

Methodology for New Hydrologic Analysis (check all that apply) 

B Statistical Analysis of Gage Records PrecipitationiRunoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations [7 Other (please attach description) 

Please enclose ail relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http:llwww.fema.gov/miUtsd/en~modi.htm. 

4. ReviewiApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes rn No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Sutiace Elevations (fl.) 
Effective ProposedIRevised 

Downstream Limit Stage Coach Pass 0.0069 NIA 2560.50, NGVD 1929 

Upstream Limit R.S. 0.9247 0.9247 NIA 2647.48, NGVD 1929 

Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 
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1 3. Pre-Submittal Review of Hvdrauiic Models I 

b FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFiP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of notnntial error or concern. These tools do not re~iace enaineer~na iudament. CHECK-2 and CHECK-RAS can be downloaded from I -, . -. . . r.~.. ~.~ - ~ ~~ ~~ 

http://www.fema.gov/mivtsd/frm~sofl.htm. We recommend that yo; review j lo6 HEC-2 and HEC-RAS models with CHECK-2 and CHECK- I RAS. if vou disaclree with a messaae. Diease attach an explanation of why the messaqe is not valid in this case. Review of your submittal and I 
I resolutioh of valid-modeling discrepan&iks will result in reduced review time. I I HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? H Yes No 

1 4. Models Submitted 

Natural File Name: ~ioodway File Name: 

I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details. refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFiP Usage" lists the models accepted by FEMA. This document can be found at: 

http://www.fema.gov/mifftsd/en~modi.htm. I 
C. MAPPING REQUIREMENTS 

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

that the oo.nuar.es ol lnc exlsung or proposco cond lions loouplains and rcgunlor) f.ocn*ay to be snoNn on tne revlsed FiRM anoior FBFM 
t;e- n w tn me effectve floodpiatn anu reyblatory lloonnav ooc.nuarles. Pease atlacn a copy of the effective FiRM anfflor FBFM, annotatdu 

how the boLnoarles of tne rovised 1%- ;rnu 0.2%-annua -chance I oodpla ns arlu rsgL stoty llooauay tnat re-in with tho bo4noar es of 11 e 
ect ve lo ,. anrl 0.2°0-annua -chance f ocdpialn all0 rep~lalory i oodnay at !lie t.pslrearll and dot\!lslream ,imts of tne area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

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

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

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

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

if Yes, attach evidence of regulatory fioodway revision notification. As per Paragraph 85.7(b)(l) of the NFiP Regulations, notification is required 
for requests involving revisions to the regulatory fioodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a reguiatory fioodway is being added. Elements and examples of reguiatory floodway revision notification can be 
found in the MT-2 Form 2 instructions.) 

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

if Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 instructions. 
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M E M O R A N D U M  GH21VIHILL 

FEMA Form Explanations - Eastern Pima Wash 
TO: FEMA 

FROM: Robert Lyons\PHX 

DATE: March 29,2003 

Form 1, Section C. Review Fee: Eastern Pima Wash is a new study area 

PHXIP1162944\FEMA FORMSiCAREFREEVIMA\MEMO EXPLANATIONS DOC 1 



a Unnamed Tributary to Stagecoach Pass Wash 

PHXV \162944\FEMA FORMS\CAREFREELSCP\SCPpTIE DOC 



A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

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

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

0.M.B No. 3067.0148 
Expires September 30,2005 

6. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Papelwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. .. 

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

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

2. Flooding Source: Unnamed Tributary to Stagecoach Pass Wash 

3. Project Namelldentifier: Carefree Drainage Master Plan 

4. FEMA zone designations affected: AE,X (choices: A, AH, AO, AT-A30, A99, AE, AR, V, V1-V30, VE, 6, C, D. X) 

5. Basis for Request and Type of Revision: 

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

Physical Change improved MethodologyIData 

Regulatory Floodway Revision Other (Attach Description) 

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

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

Types of Flooding: H Riverine Coastal Shallow Flooding (e.9.. Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Fioodwall Bridge/Culvert 

Dam Fill Other. Attach Description 

State 
TX 
TX 
A2 
A2 

Map No. 
480301 
48201C 
0401 3C 

0401 3C 

Community No. 
Ex: 480301 

480287 
126 

126 

Community Name 
City of Katy 
Harris County 
Town of Carefree 

Town of Carefree 

Panel No. 
0005D 
0220G 
0809H 

0850E 

Effective Date 
OZ08183 
09/28/90 
07/21/01 

07/21/01 



C. REVIEW FEE 

Has the review fee for the appropriate request categoly been included? R Yes Fee amount: $- 

No, Attach Explanation 

lease see the FEMA Web site at http://www.fema.gov/miVtsd/frm_fees.hvn for Fee Amounts and Exemptions. 

D. SIGNATURE 

65.2(c), and that we have available upon request by FEMA, ail analyses and documentation used to make this determination. 

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

ornpany Name: CHZM HILL Telephone NO.: 480 966 8188 

Form Name and (Number) Resulred if ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelcuiverts, 
addltionlrevision of levee/floodwail, addltion/revision of dam 

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

Addltionlrevision of coastal structure 

Alluvial Fan Flooding Form (Form 6) 

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



FEDERALEMERGENCYMANAGEMENTAGENCY I 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30,2005 I 
PAPERWORK REDUCTION ACT I 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the 
form is reauired to obtain or retain benefits under the National Flood Insurance Proaram. Please do not send vour comoleted survev to the I 

-- 

Source: Unnamed Tributary to Stagecoach Pass Wash 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

Not revised (skip to section 2) No existing analysis [7 Improved data 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records rn PrecipitationIRunoff Model HEC-1, Version 4.1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to suppost 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: hnp:llw.fema.govlmitltsd/en~modl.htm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transporl was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (fl.) 
Effective ProposediRevised 

Downstream Limit Stage Coach Pass Wash 0.0186 NIA 2617.10, NGVD 1929 

Upstream Limit Carefree Town Boundary 0.8171 NIA 2706.75, NGVD 1929 

Hydraulic Method Used 

Hydraulic Analysis HEC-RAS, Version 3.0.1 [HEC-2 , HEC-RAS, Other (Attach description)] 
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9. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HECB and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2JHEC-RAS. CHECK-2 and CHECK-RAS identify 

I 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llww.fema.govlmit/tsd/frmmsoft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-UHEC-RAS models reviewed with CHECK-ZfCHECK-RAS? ISI Yes No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name: Floodway File Name: 
Corrected Effective Model' Natural File Name: SCP-Final.prj Floodway Fiie Name: NIA 
Existing or Pre-Project Conditions Model Natural File Name: Floodway Fiie Name: 
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name: 
Other - (attach description) Natural File Name: Floodway File Name: 

I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http://www.fema.govlmit/tsd/en~modl.htm. I 
C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory fioodway to be shown on the revised FlRM and/or FBFM 
st tie-in with the effective floodplain and regulatory floodway boundaries. ,Please attach a copy of the effective FlRM andlor FBFM, annotated 
how the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
tive 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

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

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

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

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

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

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

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notilication 
can be found in the MT-2 Form 2 Instructions. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. NO. 3067.0148 

RlVERlNE STRUCTURES FORM Expires Sepfenrber 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472, Papetwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Unnamed Tributary to Stagecoach Pass Wash 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeiCulvert ................ complete Section C 
Dam ...complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Description Of Structure 

1. Name of Structure: RM 0.3527 Private Driveway Culvert 

Type (check one): [7 Channelization H BridgeICulvert LeveeIFloodwail 

Location of Structure: RM 0.3527 

Downstream Limit/Cross Section: 0.3407 

Upstream LimiVCross Section: 0.3647 

2. Name of Structure: RM 0.4910 Private Driveway Culvert 

Type (check one): Channelization IX! BridgelCulvert [7 Levee/Floodwall 

Location of Structure: RM 0.4910 

Downstream LimiUCross Section: 0.4880 

Upstream LimitlCross Section: 0.4940 

3. Name of Structure: RM 0.5170 Private Driveway Culvert 

Type (check one) Channelization BridgeiCulvert LeveeIFloodwall 

Location of Structure: RM 0.5170 

Downstream LimiUCross Section: 0.5142 

Upstream LimiUCross Section: 0.5198 

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

Dam 

Dam 

Dam 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. ,7067-0148 

RlVERlNE STRUCTURES FORM Expires September 34 2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this ~OlleCtiOn of information Unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Unnamed Tributaly to Stagecoach Pass Wash 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

I Complete the appropriate section@) for each Structure listed below: 

I Channelization ............... complete Section 0 
BridgeICulvert ................ complete Section C 
Dam ............................... comDlete Section D 

I LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

I DescriDtion Of Structure 

1 1. 
Name of Structure: Wildflower Road Culvert 

I Type (check one): Channelization BridgeICulveri LeveeIFloodwall 

b Location of Structure: RM 0.5727 

Downstream LirnitiCross Section: 0.5624 

Upstream LimitJCross Section: 0.5727 

2. Name of Structure: Romping Road Culvert 

Type (check one): Channelization IXI BridgeICulvert LeveelFloodwali 

Location of Structure: RM 0.7537 

I Downstream LimiVCross Section: 0.7448 

Upstream LimitlCross Section: 0.7626 

1 3. Name of Structure: 

Type (check one) [7 Channelization BridgeICuiveri LeveeIFloodwall 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiffCross Section: 

[7 Dam 

Dam 

Dam 

E: For more structures, attach additional pages as needed. 
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6. CHANNELIZATION 

Flooding Source: 

The channelization includes (check one): 

Levees [Anach Section E (LeveeIFloodwall)] 
Superelevated sections 
Debris basin/detention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 

17 Energy dissipator 

1 2. Drawlnq Checklist 

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

1 3. Hvdraulic Considerations 

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

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

Subcritical flow Critical flow Supercritical flow Energy grade line 

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

Inlet to channel Outlet of channel [7 At Drop Structures [7 At Transitions 
Other locations (specify): 

1 4. Sediment Transport Considerations 

I Was sediment transport considered? Yes N No if Yes, then fill out Section F (Sediment Transport) 
if No, then attach your explanation for why sediment transport was not considered. 

Flooding Source: Unnamed Tributary to Stagecoach Pass Wash 

Name of Structure: Ail Culverts 

1. This revision reflects (check one): 

ISI New bridge/cuiveri not modeled in the FIS 
Modified bridge/culvert previously modeled in the FiS 
New analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.9.. HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
Material Top of Road Elevations -Upstream and Downstream 
Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 
Wing Wall Angle 0 Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes ISI No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 1 
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M E M O R A N D U M  GM2NIHILL 

FEMA Form Explanations - Unnamed Tributary to 
Stagecoach Pass Wash 
TO: 

FROM: 

DATE: 

FEMA 

Robert Lyons\PHX 

September 2,2003 

Form 3, Section C. Bridge/Culvert, 3: For all culverts refer to Appendix C.2 for surveyed 
information. 
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Unnamed Central Tributary to Cave Creek 
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1 
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A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check One): 

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

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

0.M.B No. 3067-0148 
Expires Sepfernber 30, 2005 

6. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency. 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

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

Community No. 
Ex: 480301 

480287 

2. Flooding Source: Unnamed Central Tributary to Cave Creek 

3. Project Namelldentifier: Carefree Drainage Master Plan 

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

5. Basis for Request and Type of Revision: 

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

Physical Change tZ Improved Methodology/Data 

Regulatoly Floodway Revision Other (Allach Description) 

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

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

Types of Flooding: [XI Riverine Coastal Shallow Flooding (e.g., Zones A0 and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Fioodwall BridgeICulvert 

Dam [7 Fili Other, Attach Description 

State 
TX 
TX 
AZ 
A2 

Community Name 
City of Katy 
Harris County 
Town of Carefree. City of Scottsdale 

Town of Carefree, City of Scottsdaie 

Map No. 
480301 
48201C 
04013C 

04013C 

Panel No. 
00050 
0220G 
0815H 

0820F 

Effective Date 
02/08/83 
09/28/90 
07/21/01 

07/21/01 



C. REVIEW FEE 

I,",'* review fee for theapiropriate request category been included? Yes Fee amount: $ 

IXI No, Attach Explanation 

@l=ase see the FEMAW* site at http'IIw.femaBgovImitltsdifrmrmfees.htm for Fee Amount and Exemption. 

D. SIGNATURE 

I - 

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

Ail documents submitted In support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable 
by fine or Imprisonment under Title 18 of the United States Code. Section 1001. 

Name: Richard Harris, P.E., C.F.M. 

Mailing Address: 
2801 West Durango Street 
Phoenix, AZ 85009 

Company: Flood Control District of Maricopa Count 

Daytime Telephone No.: 
602-506-4528 

Signature of Requester (required): 

Fax No.: 
602-506-4601 

Date: 

od/k/op 

E-Mali Address: rph@mail.maricopa.gov 

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

,, 

Community Official's Name and Title: Jonathan Pearson. Town Administrator Telephone No.: 
480 488 3686 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

tement may be punishable by fine or imprisonment under Title 18 of the United States Code. Section 1001. 

Form Name and (Number) Reauired If ... 
[SI Riverine Hydrology and Hydrauilcs Form (Form 2) New or revised discharges or water-surface elevations 

[7 Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgeicuiveris, 
additionlrevision of levee/fioodwaii, additionlrevision of dam 

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

~dditionlrevision of coastal structure 



FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM I 0.M.B No. 3067.0148 
Expires Septetrrber 30, 2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE I 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

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

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

6. OVERVIEW 

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

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

Community No. 
Ex: 480301 

480287 

2. Flooding Source: Unnamed Central Tributary to Cave Creek 

3. Project Namelidentifier: Carefree Drainage Master Plan 

4. FEMA zonedesignations affected: AE,X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30. VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check ail that apply) 

Physical Change €4 Improved Methodoiogy/Data 

[7 Regulatory Floodway Revision Other (Attach Description) 

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

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

Types of Flooding: Rlverine Coastal Shallow Flooding (e.g., Zones A0 and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Floodwall BridgeICulveri 

Dam Fill Other, Attach Description 

State 
TX 
TX 
A2 

A2 

Community Name 
City of Katy 
Harris County 
Town of Carefree, City of Scottsdale 

Town of Carefree, City of Scottsdale 

Effective Date 
02/08/83 
09/28/90 
07/21/01 

07/21/01 

Map No. 
480301 
48201 C: 
04013C 

04013C 

Panel No. 
0005D 
O22OG 
O815H 

0820F 



C. REVIEW FEE 

Has the review fee for the appropriate request category been Included? H Yes Fee amount: $= 

NO, Attach Explanation 

lease see the FEMA Web slte at http:llwww.fema.govlmit~tsdlfn_fees.hhm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All oocuments submitted in suppon of tnls reqJest are correct to the besl of my  nowe edge. i Jnoerstano tnat any fase s:atement may be punisnab e 
by flneor imprisonment unoer Ttle 18 of the Unitea States Cooe, Sect on 1001 

1 Name: Richard Harris, P.E., C.F.M. I Company: Flood Control District of Maricopa Count I 

I Mailing Address: 
2801 West Durango Street 
Phoenix, AZ 85009 

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

Daytime Telephone No.: 
602-506-4528 

Community Official's Name and Title: William Erickson. Floodplain Administrator r 

Fax No.: 
602-506-4601 

Telephone No.: 
(480) 312-7080 

E-Mail Address: rph@maii.maricopa.gov 

mmunlty Name: City of Scottsdaie 

I CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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

I Certlfieh Name: Tony A Bokich, P.E. License No.: 24971 (AZ) Expiration Date: 
3/31/2005 

I Company Name: CH2M HILL Telephone No.: 480 966 8188 Fax No.: 
480 966 9450 

Date: I 
Form Name and (Number) Reaulred if ... 

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

Riverlne Structures Form (Form 3) Channel is modified, additionlrevision of bridgelcuiverts, 
acldition/revision of leveelfloodwail, additionlrevision of dam 

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

Coastal Structures Form (Form 5) Addition/revision of coastal structure 

[7 Alluvial Fan Flooding Form (Form 6)  Flood control measures on alluvial fans 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY 0 .M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires Seplenrber 3 4  2005 

PAPERWORK REDUCTION ACT 

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

Flooding Source: Unnamed Central Tributaly to Cave Creek 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

Methodology for New Hydrologic Analysis (check all that apply) 

El Statistical Analysis of Gage Records 1 Preclpitation/Runofl Model HEC-1. Version 4.1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document. "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: hnp:!!w.fema.gov!mit/tsd/en~modl. htm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes IXI No if  yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

8. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 
Downstream Limit Terravita Way 0.8919 NIA 2141.52, NGVD 1929 

Upstream Limit Tom Darlington Drive 2.2214 NIA 2266.55. NGVD 1929 

Hydraulic Method Used 

Hydraulic Analysis HEC-RAS, Version 3.0.1 [HEC-2 . HEC-RAS, Other (Attach description)] 
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1 3. Pre-Submittal Review of Hvdraulic Models I 

b FEMA has oeveloped two review programs CHECK2 and CHECK-RAS, to a a in tne revew of HECQ and rlEC.RAS hydrsb,.c illodels. 
rcspect~vel/. Thcsc revew programs vdr fy tt at In.? nydra~l c eslmates and assLmpt on5 ,n the (moue aata are In accoroance v, t i?  NFlP 
requlrenlents, and that the oate aro cornparaole with ttle assJlllpllolls sod I m,tJIurs of rlEC-2HEC-IIAS CrlECK-2 and CHECK-RAS ldollt!fy 
aroas of ootsntia orror or concern. rhose toos do not re~lace enulneerlnu wuutntnt CHECK-? atld CHECK-HAS call ~e aonrnloadod from I 

i hn~:~//&femaoovlmitltsd/frm soft.htm. We recommend that vo; review yo* HEC-2 and HEC-RAS models with CHECK-2 and CHECK- I 
1 RAS. If vou disazree with a message. please attach an explanation of why the message is not valid in this case. Review of your submittal and 1 

I resolutioh of validmodeling discrepancies will result in reduced review time. I 
I HEC-HHEC-RAS models reviewed with CHECK-HCHECK-RAS? Yes No 

4. Models Submitted 

I D~pllcate Etlect.vd Mudel. hatu~al File hame: F.<lodw.ly Ftc. Name 
Corrected Elfcctive Model' hatt~ral File hnmo UC Final.", Floodway F e hame N A 
Fuim nn nr Pra-Prolec! Cnno'tanns Mcdo F1oodv.a~ F ~e hame. 

I 
-, . . . . - . . . - . 
Revised or Post- 
Other - (attach d 

I 'Not required for revisions to approximate I %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http:llwww.fema.govlmifftsd/en~modl.htm. I 
C. MAPPING REQUIREMENTS 

- - 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated 
the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

I 1. For CLOMR requests, do Base Flwd Elevations (BFEs) increase? Yes No I 
I For CLOMR reauests. if either of the followina is true.  leases submit evidence of com~liance with Section 65.12 of the NFlP reaulations: 1 

I 
- - - ~  , " . . - 

Tne proposeo project encroacncs Lpon a regJlatory floocv/ay alld woullr rcsLlt .dl incrcascs aoovo 0 011 loot 
m e  proposeo proiect oncroacnas ~ p o n  a SFHA v,ith BFEs establ,sned ann n0.1 u resJ I in ticreases auove 1.00 loot. 

2. Does the request involve the placement or proposed placement of fill? Yes • No I 
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 

3. For LOMR requests, is the regulatory floodway being revised? Yes No I 
If Yes. attach evidence of reaulatow floodwav revision notification. As per Paraaraoh 65.7(b)(1) of the NFlP Reaulations, notification is reauired I - .  . .. . 
for reqLests invo vlng revis&s to the reg2,a;ory floodnay (hot reqL re0 for rev slons to approvrmalz l'o-annuai.c! ence llooop a ns [ s t ~ d  i d  
Zone A designat on] ~nless a reg-latury l.ooaway s b.?ing add.?d Elements and examples of regl.latory floodlnay rev slon not!l!cat on call be I 
found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? !Z Yes 17 No I 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of propelty owner notification 
can be found in the MT-2 Form 2 lnstructions. I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE STRUCTURES FORM Expires September 30, 2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papenvork Reduction Project (3067.0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Unnamed Central Tributary to Cave Creek 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section(+ for each Structure listed below: 

Channelization ............... complete Section B 
BridgeICuivert ................ complete Section C 
Dam ............................... complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

DeScriDtion Of Structure 

1. Name of Structure: East Terravita Way Culvert 

Type (check one): Channelization N BridgeICulvert LeveelFioodwali 

Location of Structure: RM 0.8966 

Downstream LimiffCross Section: 

Upstream LimiVCross Section: 0.9094 

2. Name of Structure: Tom Darlington Drive Culvert 

Type (check one): Channelization IXI BridgeICuivert LeveeIFloodwaii 

Location of Structure: RM 2.2214 

Downstream Limit/Cross Section: 2.2064 

Upstream Limit/Cross Section: 

3. Name of Structure: 

Type (check one) Channelization BridgeICulvert LeveeIFloodwaii 

Location of Structure: 

Downstream LimitICross Section: 

Upstream LimiVCross Section: 

NOTE: For more structures, attach additional pages a s  needed. 

Dam 

Dam 

Dam 

FEMA Form 81.898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



I Flooding Source: 

The channelization includes (check one): 

Levees [Attach Section E (LeveeIFloodwall)] 
Superelevated sections 

IJ Debris basinldetention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometry 
Energy dlssipator 

I 2. Drawins Checklist 

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

I 3. Hvdraulic Considerations 

The channel was designed to carry (cfs) and/or the -year flood. 

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

I Subcritical flow Critical flow Supercritical flow Energy grade line 

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

I Inlet to channel Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

/ 4. Sediment Transport Considerations 

I Was sodmont transport consideroo? Yos (XI No If Yes, Illen 11 o ~ t  Stcl OII F (S.?lrnent Transport). 
It NO, tnon attach y o ~ r  oxp analion fcr ~ h y  scdinicnt transport .vas (not cons uc-10.1 

Flooding Source: Unnamed Central Tributary to Cave Creek 

Name of Structure: All Culverts 

1. This revision reflects (check one): 

New bridgelculve~t not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 

IJ New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS, CulvertMaster 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
Structures. Attach justification. 

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

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

Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 
Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes (XI No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

FEMA Form 81.896, SEP 02 Riverine Structures Form 
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e M E M O R A N D U M  CH21MHILL 

FEMA Form Explanations - Unnamed Central 
Tributary to Cave Creek 
TO: FEMA 

FROM: Robert Lyons\PHX 

DATE: September 2,2003 

Form 3, Section C. Bridge/Culvert, 3: For East Terravita Way Culverts: Refer to Section D.5 
TDN. For the Tom Darlington Drive culvert, refer to Appendix C.2 for surveyed 
information. 
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Windmill Wash 



FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM I 0 .M.B  No. 3067-0148 
Expires September 30, 2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE I 
Public reporting burden for this form is estimated to average I hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Papetwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

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

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

B. OVERVIEW 

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

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

Community No. 
EX: 480301 

480287 

2. Fiooding Source: Windmill Wash 

3. Project Namelldentifier: Carefree Drainage Master Plan 

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

5. Basis for Request and Type of Revision: 

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

Physical Change IXJ improved MethodoiogyIData 

Regulatory Fioodway Revision Other (Attach Description) 

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

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

Types of Flooding: Riverine Coastal Shallow Flooding (e.9.. Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Fioodwall BridgeICuivert 

0 Dam Fill Other, Attach Description 

Community Name 
City of Katy 
Harris County 
Town of Carefree 

Town of Carefree 

State 
TX 
TX 
A2 
A2 

Map No. 
48030 1 
48201C 
04013C 

04013C 

Panel No. 
0005D 
0220G 
0809H 

0850E 

Effective Date 
02/08/83 
09128190 
07/21/01 

07/21 10 1 



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 1 i 
El Yes Fee amount: $4,200 

n No. Attach Emlanation - 

lease see the FEMA Web slte at nnp://www.fema.govlm~Utsolfrm.fees.htm for Fee Amounts and Exemptions. I 
. . D. SIGNATURE 

All documents submitted in support of this request are correct tothe best of my knowledge. I understand that any false statement may be punishable 
by fine or imprisonment under Tftle 18 of the United States Code, Section 1001. 

I Signature of Requester (required): 

Name: Richard Harris, P.E.. C.F.M. 

Mailing Address: 
2801 West Durango Street 
Phoenix, AZ 85009 

Company: Flood Control District of Maricopa Count 

Daytime Telephone No.: Fax No.: 
602-506-4528 602-506-4601 

E-Mall Address: rph@maii.marlcopa.gov 

As the communlty offiolal responslbie for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or condiHonal LOMR request. Based upon the communityls review, we find the completed or proposed project meets or is designed 
to meet ail of Ule community flwdplaln management requirements, Including the requirement that no fill be placed in the regulatory floodway, and that 
all necessary Federal. State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that 
the land and any eXlStlng or proposed StrUCtUres to be removed from the SFHA are or will be reasonably safe from floodingas defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, ail analyses and documentation used to make this determination. 

I CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

Community Official's Name and Title: Jonathan Peanon. Town Administrator 

Amunity Name: Town of Carefree 

I This cerl;fication is to be signed and sealed oy a l.censed laro sLrveyor, registereo proless8ona engineer, or architect autnorlzed by law to cenity 
elevation information. All oocdments subm ned :n support of this request are correct to the oest of my know edge. I unoerstand that any false 
statement may be punishable by i,ne or Imprisonment under T:tie 18 of the Un led States Codo, Sect on 1001 I 

Telephone No.: 
4804883686 

Certlfieh Name: Tony A Bokich. P.E. License No.: 24971 (AZ) Expiration Date: 
3/31/2005 I 

, I I 

Community Official's Signature (requ~red): 

Company Name: CH2M HILL Telephone No.: 480 966 8188 Fax No.: 
4809669450 I 

Date: 

Form Name and (Number) Requlred if ... 
Riverlne Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevislon of bridgelcuiverts, 
additionhevision of ieveelfioodwall, addition/revision of dam 

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

Coastal Structures Form (~o'rm 5) Additionirevision of coastal structure 

I fl Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans I 
- - 

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



FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires Seplernber30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Windmill Wash 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

( 

1. Reason for New Hydrologic Analysis (check all that apply) 

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 

Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records rn PrecipitatiodRunoff Model HEC-1, Version 4.1 [TR-20, HEC-I. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant models in digital format, maps, Computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/miIItsdlen_modi.htm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

* 
B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 
Effective Proposed/Revised 

Downstream Limit Stage Coach Pass 0.0080 NIA 2488.48. NGVD 1929 

Upstream Limit Twighlight Trail 1.5334 NIA 2634.20, NGVD 1929 

Hvdrauiic Method Used 

Hydraulic Analysis HEC-RAS, Version 3.0.1 [HEC-2 . HEC-RAS, Other (Attach description)] 

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



3. Pre-Submittal Review of Hvdraulic Models 

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

! 
HEC-ZHEC-RAS models reviewed with CHECK-ZCHECK-RAS? Ei Yes • No 

4. Models Submitted 

Duplicate Effective Model' Natural File Name: Floodway File Name: 
Corrected Effective Model' Natural File Name: WM-FinalLprj Floodway File Name: NIA 
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name: 
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name: 
Other - (attach description) Natural File Name: Fioodway File Name: 

I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
hUp:l/www.fema.gov/miUtsd/en_modlhlm. I I 

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions fioodpiains and regulatory floodway to be shown on the revised FIRM andlor FBFM 
st tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated 

the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1 1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? 17 Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. I 
I 2. Does the request involve the placement or proposed placement of fill? 17 Yes • No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

proposed structures, meets all of the standards of the local flwdplain ordinances, and is reasonably safe from tlooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMR requests, is the regulatory floodway being revised? Yes €4 No I 

I If Yes, attach evidence of regulato~y floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for reauests involvina revisions to the reaulatorv floodwav. [Not required for revisions to a~~roximate 1%-annual-chance floodolains lstudied I 

I Zone A designation]"unless a regulatoryiloodway is being abded. ilements and examples'of regulatory floodway revision notificatiol; can be 
found in the MT-2 Form 2 Instructions.) I 

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

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

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

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE STRUCTURES FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing iblstructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submining the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submiasion of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Windmill Wash 
Note: Fill out one form for each flooding source studied 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeICulvert ................ complete Section C 
Dam complete Section D 
Levee/Fioodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

DescriDtion Of Structure 

1. Name of Structure: Pima Road Culvert 

Type (check one): Channelization H BridgeICulvert Levee/Floodwall 17 Dam 

(B Location of Structure: RM 0.9042 

Downstream LimiVCross Section: 0.9018 

Upstream LimiVCross Section: 0.9042 

2. Name of Structure: RM 1.0604 Private Driveway Culvert 

Type (check one): [7 Channelization t8 BridgeICulvert LeveelFloodwall Dam 

Location of Structure: RM 1.0604 

Downstream LimitfCross Section: 1.0584 

Upstream LimiVCross Section: 1.0661 

3. Name of Structure: Milky Way Culvert 

Type (check one) Channelization [XI BridgeICulvert 

Location of Structure: RM 1.2940 

Downstream LimitfCross Section: 1.2930 

Upstream LimiVCross Section: 1.31 10 

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

LeveeiFioodwail Dam 

FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 
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A. GENERAL 

FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. NO. 3067.0148 

RlVERlNE STRUCTURES FORM Expires September 30, 2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Windmill Wash 
Note: Fill out one form for each flooding source studied 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section B 
BridgelCulvert ................ complete Section C 
Dam complete Section D 
LeveeIFloodwail ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descri~tion Of Structure 

1. Name of Structure: RM 1.3385 Private Driveway Culvert 

Type (check one): Channelization ISI BridgelCulvert LeveeIFloodwall C1 Dam 

( @  
Location of Structure: RM 1.3385 

Downstream LimitICross Section: 1.3364 

Upstream LimiVCross Section: 1.3431 

2. Name of Structure: RM 1.3786 Private Driveway Culvert 

Type (check one): Channelization BridgeICulvert 

Location of Structure: RM 1.3786 

Downstream LimiVCross Section: 1.3577 

Upstream LimiffCross Section: 1.3786 

3. Name of Structure: 

Type (check one) Channelization BridgeICulvert 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

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

LeveeIFioodwall Dam 

LeveeIFloodwall Dam 

FEMA Form 81.898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 
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A. GENERAL 

FEDERALEMERGENCYMANAGEMENTAGENCY 0 M . B .  No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires Seplernber 30,2005 

PAPERWORK REDUCTION ACT 

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

Flooding Source: Windmill Wash South Branch 
Note: Fill out one form for each flooding source studied 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeiCulvert ................ complete Section C 
Dam ............................ complete Section D 
LeveeIFloodwail ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descriotion Of Structure 

1. Name of Structure: Milky Way Culvert 

Type (check one): Channelization [SI BridgeiCuivert Levee/Floodwali 17 Dam 

Location of Structure: RM 0.1083 (B 
Downstream LimiUCross Section: 0.1002 

Upstream LimiVCross Section: 0.1 163 

2. Name of Structure: 

Type (check one): Channelization BridgeiCulvert 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiUCross Section: 

3. Name of Structure: 

Type (check one) Channelization BridgeICulvert 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimitICross Section: 

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

LeveeiFloodwaii Dam 

LeveeiFloodwall Dam 

FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



6. CHANNELIZATION 

Flooding Source: 

Accessow Structures 

The channelization includes (check one): 

IJ Levees [Attach Section E (Levee/Floodwali)] 
Superelevated sections 
Debris basinldetention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometiy 
Energy dissipator 

2. Drawina Checklist 

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

3. Hvdraulic Considerations 

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

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

Subcritical flow Critical flow Supercritical flow Energy grade line 

I I1 there 1s tne potent al for a hydraJ c j8.nlp at tne lo ow.ng locatlolls, cneck all that apply and atlacr on explanat.cn of how the hyarad c j ~ m p  
4s contro ed w tno~t  alfecllng me sldui ly 01 the channel I 

I IJ Inlet to channel Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

I 4. Sediment Transport Considerations 

I Was sediment transport considered? Yes [XI No If Yes, then fill out Section F (Sediment Transport) 
If No, then attach your explanation for why sediment transport was not considered. 

Flooding Source: Windmill Wash 

Name of Structure: All Culverts 

1. This revision reflects (check one): 

[XI New bridgelculvert not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 

IJ New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to anaiyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) LOW Chord Elevations - Upstream and Downstream 
Material Top of Road Elevations -Upstream and Downstream 
Beveling or Rounding !l Structure Invert Elevations -Upstream and Downstream 
Wing Wail Angle Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 

FEMA Form 81.898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 2 of 10 



a M E M O R A N D U M  CW2MHILL 

FEMA Form Explanations - Windmill Wash 
TO: FEMA 

FROM: Robert Lyons\PHX 

DATE: September 2,2003 

Form 3, Section C. Bridge/Culvert, 3: For all culverts refer to Appendix C.2 for surveyed 
information. 



SECTION 3 

@ Survey and Mapping Information 

3.1 Field Survey 
Field surveys and controls were provided by Aztec Engineering (Aztec) under subcontract 
to CH2M HILL. Mr. A1 Reece, R.L.S., is the contact person at Aztec, (602) 454-0402. The 
Survey Report for the project is presented in Appendix C.l of this TDN. Supplemental field 
survey work was performed by Aztec between October 2002 and December 2002 to obtain 
accurate locations and elevations of drainage facilities within the limits of the floodplain 
models. 

Appendix C.2 contains an Existing Facilities map, the Existing Drainage Improvements table 
and the Carefree Culvert Survey Points table. The Carefree Culvert Survey Points table lists 
all the survey data points associated with the culverts within the floodplain delineations for 
the project. 

Appendix C.3 contains the survey field notes and survey data points. Field survey control, 
equipment and accuracy are listed in both the Survey Report in Appendix C.1 and in the 
field notes in Appendix C.3 

@ 3.2 Mapping 
Aerial photography was performed by M&B Aerial (M&B internal number FCD-1384) 
under subcontract to Aztec Engineering. The contact person at M&B was Mr. Robert Moon, 
R.L.S. The site was flown on August 2,2001, and topographic mapping for the analyses was 
prepared by photogrammetric methods to National Map Accuracy Standards. Aerial 
topographic mapping was prepared at a 1 inch=200 feet horizontal scale and 2-foot contour 
intervals based on ground control survey data provided by Aztec Engineering. Survey data 
is presented in the Survey Report for the project in Appendix C.1 of this TDN. 

PHXVlDN TEXT 090203.RL1.DOC 



* M E M O R A N D U M  CCI2IVIHILL 
- 

FEMA Form Explanations - Unnamed Central 
Tributary to Cave Creek 
TO: FEMA 

FROM: Robert Lyons\PHX 

DATE: September 2,2003 

Form 3, Section C. Bridge/Culvert, 3: For East Terravita Way Culverts: Refer to Section D.5 
TDN. For the Tom Darlington Drive culvert, refer to Appendix C.2 for surveyed 
information. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

OVERVIEW & CONCURRENCE FORM Expires September 34  2005 

, 

PAPERWORK BURDEN DISCLOSURE NOTICE I 
Public reporiing burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM8 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See44 CFR Ch. 1. Paris 60, 65 8 72). 

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

B. OVERVIEW 

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

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

Community No. 
Ex: 480301 

480287 

2. Flooding Source: Windmill Wash 

3. Project Namelldentifier: Carefree Drainage Master Plan 

4. FEMA zone designations affected: AE,X (choices: A, AH. AO. A1-A30, A99, AE, AR, V, V1-V30, VE. 8, C, D. X) 

5. Basis for Request and Type of Revision: 

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

Physical Change LSI Improved MethodologyIData 

Regulatory Floodway Revision Other (Attach Description) 

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

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

Types of Flooding: H Riverine 17 Coastal Shallow Flooding (e.g., Zones A 0  and AH) 

• Alluvial fan 17 Lakes Other (Attach Description) 

Structures: Channelization Levee/Floodwall BridgeICulvert 

• Dam 17 Fill Other, Attach Description 

State 
TX 
TX 
AZ 
AZ 

Community Name 
City of Katy 
Harris County 
Town of Carefree 

Town of Carefree 

Map No. 
480301 
48201C 
0401 3C 

04013C 

Panel No. 
0005D 
0220G 
0809H 

0850E 

Effective Date 
02/08/83 
09/26/90 
07/21/01 

07/21/01 



C. REVIEW FEE 

I Ha: the review fee far the appropriate request category bean included? Yes Fee amount: $= 

No, Attach Explanation ale:. see the FEMAVeb site at hgi:~lw.fma.gov/miUt~d/frm~fee~ htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submined in suppoll of this request are correcl to tne best of my ~nowiedge. i understand that any false stalement may oe puntsnaoie 
by tine or imprisonment under Title 18 of the Uniteo States Code. Sect'on 1001 

As tho communltyofficlal responsible for lroodpla n management. I hereby acknow.edge tnat we have recelved and revlewed Inis Lsner of Map 
Revision (LOMR) or conditional LOMR reqbost. Based upon the commdn~w's review, ue fdnd ble completed or proposod project meets or IS deslgned 
to meet ail of the community floodplain management requdrements. dncbddmg the req~irement tnat no till be placed in the roguiatoty floodway, aro tnat 

Name: Richard Harris, P.E., C.F.M. 

Mailing Address: 
2801 West Durango Street 
Phoenix, AZ 85009 

all necessaty Federal. State, and local Permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that 
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, ail analyses and documentation used to make this determination. 

Company: Flood Control District of Maricopa Count 

Community Official's Name and Title: Jonathan Pearson, Town Administrator 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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

Certifiets Name: Tony A Bokich, P.E. License No.: 24971 (AZ) 

Company Name: CH2M HILL Telephone No.: 480 966 81 88 
4809669450 

Form Name and (Number) 

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

[XJ Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelcuiverts. 
additionlrevision of levee/fioodwaii, additionlrevision of dam 

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

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 

Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

- - 
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Daytime Telephone No.: 
602-506-4528 

Fax No.: 
602-506-4601 

E-Mali Address: rph@maii.maricopa.gov 



FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B NO. 3067.0~48 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submining the form. You are not 
required to respond to this collection of information Unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed sunrey to the 
above address. 

Flooding Source: Windmill Wash 
Note: Fill out one form for each flooding source studied 

i 

A. HYDROLOGY 
- ~ -  -- 

I. Reason for New Hydrologic Analysis (check ail that apply) 

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

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

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

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 

(B Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Anaiysis of Gage Records Precipitation/Runoff Model HEC-I. Version 4.1 [TR-20, HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose ail relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new anaiysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document 
can be found at: http://www.fema.gov/mit/tsd/en_modl.htm. 

4. Review/Approvai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [XI No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

6. HYDRAULICS 

1. 

Description Cross Section Water-Surface Elevations (ft.) 
Effective ProposedlRevised 

Downstream Limit Stage Coach Pass 0.0080 NIA 2488.48. NGVD 1929 

Upstream Limit Twighlight Trail 1.5334 N/A 2634.20, NGVD 1929 

Hvdrauiic Method Used 

Hydraulic Analysis HEC-RAS, Version 3.0.1 [HEC-2 , HEC-RAS, Other (Attach description)] 

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



1 3. Pre-Submittal Review of Hvdraulic Models 

t 
FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/miVtsd/frm-soft.htrn. We recommend that you review your HECP and HEC-RAS models with CHECK-2 and CHECK- 
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. I 
HEC-ZHEC-RAS models reviewed with CHECK-UCHECK-RAS? !XI Yes No 

4. Models Submitted 

Duplicate Effective Model' 
Corrected Effective Model' 

Natural File Name: Floodway File Name: 
Natural File Name: WM-Final.pri Floodwav File Name: N/A 

Exlstlng or Pre-Pfo.ect Cond.t.Ons Model Nalurd F c hame 
Revlsea or Post-Prolect Condll ons Mooe Nalura F e hanie 
Other - (dttach oescr~ptton) Narura F lu hanie 

Floooway F~iv hame 
Floodway Flle halnc 
FloJdway File haole 

I 'Not required for revisions to approximate 1%-annual-chance fioodplains (Zone A) -for details, refer to the corresponding section of the instructions. 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.gov/mit!tsd/en_modl.htm. 

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions fioodplains and regulatory floodway to be shown on the revised FlRM and/or FBFM 
st tie-in with the effective floodplain and regulatoly floodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated 

the boundaries of the revised 1%- and 0.2%-annual-chance fioodplains and regulatory floodway that tie-in with the boundaries of the 
1%- and 0.2%-annual-chance floodplain and regulatory fioodway at the upstream and downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

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

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

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

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

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

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

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

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



FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B.  NO. 3067-0148 

RlVERlNE STRUCTURES FORM Expires Sepfember 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submining the form. You are not 
required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Windmill Wash 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section($ for each Structure listed below: 

Channelization ............... complete Section 6 
BridgeICulve rl ................ complete Section C 
Dam complete Section D 
LeveeIFioodwail ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descridion Of Structure 

1. Name of Structure: Plma Road Culvert 

Type (check one): Channelization BridgelCulveiI LeveeIFloodwail 

(m Location of Structure: RM 0.9042 

Downstream LimiVCross Section: 0.9018 

Upstream LimiVCross Section: 0.9042 

2. Name of Structure: RM 1.0604 Private Driveway Culvert 

Type (check one): Channelization BrIdgelCulvert Levee/Floodwail 

Location of Structure: RM 1.0604 

Downstream Limit/Cross Section: 1.0584 

Upstream LimiVCross Section: 1.0661 

3. Name of Structure: Mllky Way Culvert 

Type (check one) Channelization BridgeICulvert LeveeIFioodwall 

Location of Structure: RM 1.2940 

Downstream LimiVCross Section: 1.2930 

Upstream LimiVCross Section: 1.31 10 

NOTE: For more structures, attach addit ional pages as needed. 

Dam 

Dam 

Cl Dam 
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FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067.0148 

RlVERlNE STRUCTURES FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 

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

Flooding Source: Windmill Wash 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeICulvert ................ complete Section C 
Dam complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

Descriotion Of Structure 

1. Name of Structure: RM 1.3385 Private Driveway Culvert 

Type (check one): Channelization IXI BridgeICuivert Levee/Floodwall 

Location of Structure: RM 1.3385 

{ @  
Downstream LimlVCross Section: 1.3364 

Upstream LimiVCross Section: 1.3431 

2. Name of Structure: RM 1.3786 Private Driveway Culvert 

Type (check one): Channelization IXI BridgeICuivert LeveeIFloodwall 

Location of Structure: RM 1.3786 

Downstream LimiVCross Section: 1.3577 

Upstream LimiVCross Section: 1.3786 

3. Name of Structure: 

Type (check one) Channelization BridgeICuivert LeveeIFloodwall 

Location of Structure: 

Downstream LimitICross Section: 

Upstream LimiVCross Section: 

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

Dam 

Dam 

Dam 
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FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067.0148 

RIVERINE STRUCTURES FORM Expires September 30,2005 

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

Flooding Source: Windmill Wash South Branch 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate section@) for each Structure listed below: 

Channelization ............... complete Section B 
BridgeICulvert ............ complete Section C 
Dam ............................... complete Section D 
LeveeIFlcodwall ............. complete Section E 
Sediment Transport ....... complete Section F (if required) 

DescriDtion Of Structure 

1. Name of Structure: Milky Way Culvert 

Type (check one): Channelization BridgeICulvert LeveeIFloodwali 

Location of Structure: RM 0.1083 4m 
Downstream LimiffCross Section: 0.1002 

Upstream LimiVCross Section: 0.1 163 

2. Name of Structure: 

Type (check one): Channelization BridgeICuivert LeveeIFloodwall 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) Channelization BridgeICulvert Levee/Fioodwaii 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LirniffCross Section: 

NOTE: For more structures, attach additional pages a s  needed. 

Dam 

Dam 

Dam 
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6. CHANNELIZATION 

Flooding Source: 

The channelization includes (check One): 

Levees [Attach Section E (LeveelFloodwaii)] Drop structures 
Superelevated sections Transitions in cross sectional geometly 
Debris basinldetention basin Energy dissipator 

[I1 Other (Describe): 

2. Drawing Checklist 

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

3. 

The channel was designed to carly (cfs) and/or the -year flood. 

The design elevation in the channei is based on (check One): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

if there is the potential for a hydrauiic jump at the following locations, check ail that apply and attach an explanation of how the hydraulic jump 
is controlled without affecting the stability of the channel. 

inlet to channel Outlet of channel At Drop Structures At Transitions 
Other locations (specify): 

4. Sediment Trans~ort Considerations 

Was sediment transport considered? Yes No if Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for whysediment transport was not considered. 

C. BRIDGUCULVERT 

Flooding Source: Windmill Wash 

Name of Structure: Ail Culverts 

1. This revision reflects (check one): 

rn New bridgelculvert not modeled in the FIS 
Modified bridgeiculvert previously modeled in the FIS 
New analysis of bridgelcuivert previously modeled in the FiS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
if different than hydrauiic analysis for the flooding source, justify why the hydrauiic anaiysis used for the flooding source could not anaiyze the 
structures. Attach justification. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) fi' Low Chord Elevations - Upstream and Downstream 
Material Top of Road Elevations - Upstream and Downstream 
Beveling or Rounding Structure invert Elevations - Upstream and Downstream 
Wing Wail Angle Stream invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 
Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transpoli considered? Yes No if yes, then fill out Section F (Sediment Transport). 
if No, then attach your explanation for why sediment transpolt was not considered. 
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e M E M O R A N D U M  GW2MHILL 

FEMA Form Explanations - Windmill Wash 
TO: FEM A 

FROM: Robert Lyons\PHX 

DATE: September 2,2003 

Form 3, Section C. Bridge/Culvert, 3: For all culverts refer to Appendix C.2 for surveyed 
informalio~~. 
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SECTION 4 

@ Hydrology 

4.1 Method Description 
The hydrology for the floodplain delineation was previously completed as part of the 
Carefree DMP Data Collection Report, which is included in Appendix D.l of this TDN. 

In the D ~ f n  Collection Rqort ,  which is included in Appendix D.l of this TDN, hydrologic 
analyses were performed for the 10-year and 100-year frequencies for the 6-hour and 2 4  
hour duration for both the existing and future land use conditions. The 24hour duration 
for the 100-year existing conditions model was used in the floodplain modeling effort. The 
6-hour duration model time distribution used reflects the time distribution resulting from 
the August 19,1954, Queen Creek storm and 13 other heavy stonns in central Arizona. 

The 24-hour duration models were created using the Soil conservation Service (SCS) Type I1 
distribution. Rainfall losses were estimated using the Green and Ampt method, and 
hydrograph generation was by the Clark unit hydrograph method. Routing of hydrographs 
through the models was accomplished by normal depth storage routing. 

The resulting peak flow summary is shown in Table 1 and in Appendix F of the Data 
Collection Report, which can be found in Appendix D.l of this report. The flow rates used in 
the HEC-RAS models were developed directly from the HEC-1 results and in some cases 
pro-rated between HEC-1 concentration points at roadway crossings or in large HEC-1 sub- 
basins, refer to Section 5. 

Pro-rated flows were made by determining the drainage area contributing to the crossing, 
and compared to the total area of the respective subbasin or subbasins contributing to the 
nearest downstream concentration point. The ratio of the area to total area at the 
downstream concentration point was determined, and the flow to the culvert reduced by 
that ratio. 

4.2 Parameter Estimation 

4.2.1 HEC-1 Input Parameters 
Peak discharge values were determined using the USACE HEC-1 computer program, 
version 4.1, dated June 1998, in accordance with the methodology set forth in the Drainage 
Design Manual ofMaricopa County, Volume I Hydrology. Input parameters consist of those 
that characterize precipitation intensity and duration, precipitation losses, and hydrologic 
routing. Of all these parameters, precipitation intensity and duration exhibit the most 
variability. 

PHX.\TDN TEXT- PAW.DOC 4.1 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 4. HYDROLOGY 

TABLE 1 
Flow Summary 

From Appendix F 

Total Existing Flows (cfs) Total Future Flows (cfs) 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 4. HYDROLOGY 

identifier I 10-vr 6-hr 10-vr 24-hr 100-vr 6-hr 100-vr 24-hr I 10-vr 6-hr 10-vr 24-hr 100-vr 6-hr 100-vr 24-hr 

TABLE 1 
Flow Summary 
From Appendix F 

PHX,\TDN TEXT- PAW.DOC 4.3 

Total Existing Flows (cfs) Total Future Flows (cfs) 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATIONSTUDY SECTION 4. HYDROLOGY 

TABLE 1 
Flow Summary 

From Appendix F 

I Total Existing Flows (19s) I Total Future Flows (cfs) 

PHX.\TDN TEXT- PAW.DOC 4.4 

Identifier 

R75 
UC90 
UC91 
CP9OEN 

10-yr 6-hr 10-yr 24-hr 100-yr 6-hr 100-yr 24-hr 

246 424 696 684 
16 21 48 50 
39 41 86 84 

1263 1706 2383 3132 

10-yr 6-hr 10-yr 24-hr 100-yr 6-hr 100-yr 24-hr 

432 452 841 795 
33 37 78 76 
76 82 153 147 

1517 1838 2692 3188 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PUN FLOODPLAIN DELINEATION STUDY SECTION 4. HYDROLOGY 

TABLE 1 
Flow Summary 

From Appendix F 

I Total Existing Flows (cfs) I Total Future Flows (cfs) 

Identifier I 10-yr 6-hr 10-yr 24-hr 100-yr 6-hr 100-yr 24-hr 1 10-yr 6-hr 10-yr 24-hr 100-yr 6-hr 100-yr 24-hr 

4.2.2 Rainfall Losses 
Precipitation loss rates were estimated using the Green and Ampt Infiltration Equation 
option in HEC-1. The Green and Ampt Parameters XKSAT (hydraulic conductivity at 
natural saturation), PSIF (wetting front capillary suction), DTHETA (volumetric soil 
moisture deficit at the start of rainfall), and IA (surface retention loss parameter) have been 
determined for each subbasin. The area of each soil unit within each subbasin was 
computed using maps from the SCS's Soil Survey of Aguila-Carefree Area, Parts of 
Maricopa and Final Counties, Arizona, then a log-weighted set of Green-Ampt parameters 
for each subbasin was calculated. Table 4 in Appendix D.l of this TDN contains a summary 
of the specific loss parameters for each basin. 

4.2.3 Land Usages 
Land uses in the Town consist primarily of medium-density residential developments, low- 
density residential developments, with minor and major streets and highways, commercial 
development and undeveloped lands. Digital format of existing land use information for 
the watershed was supplied by the FCDMC. Land use was determined by overlaying the 
basin boundaries on the existing land uses. 

4.2.4 Unit Hydrographs 
The Maricopa County Unit Hydrograph Procedure 1 (MCUHPI) program was used to 
compute Tc and R values for all of models and flow conditions. A summary of these values 
is contained in Table 8 of Appendix D.l of this TDN. 

4.2.5 Flow Splits and Diversions 
The Unnamed Central Wash contains four identified flow splits. These occur at the 
southernmost portion of the basin, near Carefree Highway. In three out of the four flow 
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TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 4. HYDROLOGY 

splits (HEC-1 identifiers D5859, D87, and D84), flows remain within the watershed, with 
portions of the flow transferred to different subbasins. In the remaining flow split at D64, a 
portion of the flow is transferred offsite to the south, out of the studied watershed. 

Flow splits were determined by the hydraulic properties of the channels immediately 
downstream of the split. A rating curve was developed for each flow split. The division of 
flow at D84 (of the HEC-1 model), which will occur at Terravita Way immediately south of 
Carefree Highway (outside the Town limits), will occur at a culvert system with an overland 
flow component. Detailed floodplain delineation for the Carefree DMP project ends at 
Terravita Way. Appendix D.5 of this TDN contains the computations associated with the 
rating curve developments. 

4.2.6 Comparison of Results with Regional Regression Equations 
The hydrology results were compared with two regional regression equations. These 
equations were developed as a means to estimate the flood magnitudes on ungauged 
streams and use the variables of drainage area, mean basin elevation, and mean annual 
precipitation. The two methods are the USGS Method, as found in the Arizona Department 
of Transportation Highway Drainage Design Manual Hydrology, dated March 1993, and the 
ADWR Method, found in the Arizona Department of Water Resources' A Study to Evaluate 
Existing Methods for Determining Peak Discharges for Ungauged Watersheds in Arizona -Phase I1 
and Ill, dated 1995. Table 13 in Appendix A of the Data Collection Report, which can be found 
in Appendix D.1, contains a summary of the equations and results. Appendix F, Flow 
Summary Table of the Data Collection Report, which can be found in Appendix D.l of this 
report, provided the flows used in this analysis. This table also includes the flows 
determined in previous studies by JE FuUer for Andorra Hills and Galloway Washes (FCD 
99-14) and by DEI for the North Scottsdale Delineation Study (FCD 2001C009). 
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SECTION 5 

Hydraulics 

5.1 Method Description 
Five washes within the Town and City of Scottsdale were mapped as part of this project. 
They are: 

Galloway Wash Middle Branch 
Unnamed Tributary to Stagecoach Pass Wash 
Eastern Pima Wash 
Windmill Wash 
Unnamed Central Tributary to Cave Creek to Terravita Way 

These washes are typical desert washes comprised of mostly sandy to sand/cobble bottoms. 
While the main channels are typically sparsely vegetated, the overbank areas are composed 
of desert brush, trees, and cactus. The general slope of the mapped washes is between 2 and 
4 percent, and the flow regme is at or near critical depth. Unless an upstream constraint 
exists, such as a roadway or culvert, the starting water surface elevation used in the HEC- 
RAS model was set at critical depth. Additionally, cross sections were extended upstream 
from the delineation limits to ensure that any error that might be caused by the starting 
water surface elevation would not affect the area subject to floodplain mapping. In the 
washes that were bounded by an upstream roadway or culvert, a detailed analysis of 
culvert capacity and overtopping was performed. These analyses are included in Appendix 
D.5 and Appendix E.4 of this TDN. 

In most cases, the Town limits determined the upstream and downstream limits of study. 
However, Unnamed Central Tributary to Cave Creek mapping includes a portion of the 
wash within the City of Scottsdale and the detailed floodplain analysis stops at Terravita 
Way. 

The flow rates used in the floodplain models were obtained from the HEC-1 models for the 
100-year, 24hour duration, existing conditions, refer to Section 4. Table 2 contains a 
Summary of HEC-RAS Model Flow Changes. 

The hydraulic analysis of the washes was performed using USACE HEC-RAS River 
Analysis System computer software program, version 3.0.1 dated March, 2001. 

5.2 Work Study Maps 
Floodplain maps were prepared from the topographic mapping prepared for the project by 
M&B Aerial, flown on August 2,2001. The full-size maps are at a scale of 1 inch = 200 feet 
with a contour interval of 2 feet, and are included in Volume 111 of this TDN. 

The work study maps follow the fonnat supplied by the FCDMC. Cross section identifiers 
are based upon river miles above the downstream delineation limits, and correspond to the 
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TABLE 2 

From R.S. t o  R.S. Discharge Flow Equation Source l ~ r o m  R.S. to R.S. Discharge Flow Equation Source I From R.S. to R.S. &charge Flow Equation Source 

Main 

2.2214 to 2.2064 1652 

Middle Branch 2 
0 

0.2762 to 0.221 1 209 

Stagecoach Trib 

0.8707 to 0.6242 84 =Flow at Culvert DEI, North Swttsdale Delineation 
#I53 (32% of Study FCD 2001C009 as of 11102 
SCP7A) 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10/02 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

=Flow at Culvert CH2M HILL, Carefree DMP, Data 
#36 CP3149 + Collection Report, 03 104 
93% of UC50 

=CP4850 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 104 

l0.6025 to 0.3933 152 =Flow at Culvert DEI, North Scottsdale Delineation 
#I46 (58% Studv FCD 2001C009 as of 11/02 

Add 40% of UC57 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 I 04 

10.3828 to 0.0186 225 =Flow at Culvert DEI, North Scottsdale Delineation 
#158 (85% Studv FCD 2001C009 as of 11/02 

Add 40% of UC57 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 I 04 

Middle Branch 

1.6862 to 1.606 2094 " =CP5157 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 104 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

Add 50% of UC59 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 / 04 

1.4317 to 0.9366 21 53 

0.9152 to 0.6777 2179 

0.6468 to 0.5644 2204 

0.5272 to 0.3517 2210 

Combined 

0.3065 to 0 2423 

=CP5859 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 104 

Add 80% of UC63 CH2M HILL, Carefree DMP, Data 
and 40% of UC Collection Report, 03 104 
64 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

=CP64+CP63 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 / 04 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

Add 80% of UC66 CH2M HILL, Carefree DMP, Data 
and 40% of UC87 Collection Report, 03 I 04 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

Subtract D64S CH2M HILL, Carefree DMP, Data 
Collection Report, 03 I 04 

~ 9 7 %  of CP82 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 I 04 

JE Fuller, Hydrologic Modeling for 
Carefree DMP for Andora Hills & 
Galloway Washes, 10102 

=CP82 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 I 04 

North Branch 

0.9285 to 0.9094 2174 =CP84 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 I 04 
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I TABLE 2 

0.8919 576 =D84iiN (142 cfs CH2M HILL, Carefree DMP, Data 
diverted to the Collection Re~ort. 03 I 04  I 

From R.S. to R.S. Discharge Flow Equation Source 

South Branch 

0.9065 685 =RD84S CH2M HILL, Carefree DMP, Data 
Collection Report, 03 104 

. . 
south) I I 

- From R.S. to R.S. Discharge Flow Equation Source 

North Branch 

From R.S. t o  R.S. Discharge Flow Equation Source 

1.6576 to 1.3215 64 =Flow at Culvert CH2M HILL, Carefree DMP, Data 
#I66 (78% of Collection Report, 03 / 04 
UC8) ---- 

1.31 1 77 =Flow at Culvert CH2M HILL. Carefree DMP. Data 

From R.S. to R.S. Discharge Flow Equation Source 

#I63 (94% of Collection Report, 03 104 
UC8) - 

1.2930 to 1,2388 131 =Flow at Culvert CH2M HILL. Carefree DMP, Data 
#I63 + Flow at Collection lieport, 03 / 04 
Culvert #I65 

South Branch 

0.4414 to 0.1 163 54 =Flow at Culvert CH2M HILL, Carefree DMP, Data 
#I65 (66% of Collection Report, 03 / 04 
UC9) 

0.1 163 to 0.0395 131 =Flow at Culvert CH2M HILL, Carefree DMP, Data 
#I63 + Flow at Collection Report, 03 104 
Culvert #I65 

Combined 
Branch 

Y 1.1975 to 0.9441 162 *=CPC8 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 / 04 

0.9196 to 0.6835 198 Add 64% of UC18 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 104 

J-0.6472 to 0.356 250 =CP1819 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 / 04 

A 0.3444 to 0.0644 295 7CP2223 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 / 04 

0.0243 to 0.008 338 Add 96% of UC29 CH2M HILL, Carefree DMP, Data 
Collection Report, 03 104 

From R.S. to R.S. Discharge Flow Equation Source 

Pima 

1.0178 to 0.5707 71 =Flow at Culvert DEI, North Scottsdale Delineation 
#I67 (21% of Study FCD 2001C009 as of 11/02 
SCP4B) 

0.5548 to 0.2552 134 =Flow at Culvert DEl, North Scottsdale Delineation 
#I60 (39% of Study FCD 2001C009 as of 11/02 
SCP4B) 

09246 to 0.0391 295 =Flow at Culvert DEI, North Scottsdale Delineation 
#I61 (86% of Study FCD 2001C009 as of 11/02 
SCP4B) 

0.0069 323 =Flow at Culvert DEI, North Scottsdale Delineation 
#I11 (94% of Study FCD 2001C009 as of 11/02 
SCP4B) 

From R.S. t o  R.S. Discharge Flow Equation Source 

Main 

0.1797 494 =494 cfs Div for CH2M HILL, Carefree DMP, Data 
Los Reales Collection Report, 03 104 

0.1569 to 0.0241 894 =494 cfs Div + CH2M HILL, Carefree DMP, Data 
400 cfs (Div. from Collection Report, 03 I 04 
South Branch) 
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length along the hydraulic baseline, also called the thalweg. Water surface elevations are 
contained in the tables on each map. 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 
The procedure presented in Estimated Manning's Roughness Coeffientsfor Stream Channels 
and Flood Plains in Maricopa County, Arizona (USGS, 1991) was used to estimate roughness 
coefficients for input into the models. The procedure consists of selecting a base roughness 
coefficient (or "n" value), and then applying adjustments for site-specific factors such as 
channel irregularity, obstructions, vegetation, and meandering. The formula is as follows: 

Where: n = h a 1  roughness coefficient 
nb = base n-value, representative of a straight, uniform channel 
n~ = surface irregularity factor 
nz = obstruction factor 
m = vegetation factor 
Mr = meandering factor 

The washes were surveyed for reaches with similar characteristics, and a composite n-value 
was generated for each similar reach. Instead of calculating one factor for the overbanks and 
main channel, the "horizontal variation in n-values" feature of HEC-RAS was used, where 
the program calculates the best composite n-value for each cross section. Appendix E.1 of 
this TDN contains plots of the entire study area overlain with n-value results. To assist in 
documenting the n-values, photos were taken of each wash. Prior to photographing each 
wash, blocks of numbers were assigned to different portions of the wash to aid in tracking 
the photos. Consequently some numbers or portions of block sequences were not used 
which results in gaps in the photo sequence located in Appendix E.l of this TDN. Photo 
numbers not used are 66,69,111-119,149-159 and 175-179. 

5.3.2 Expansion and Contraction Coefficients 
Normal expansion and contraction coefficients of 0.1 and 0.3, respectively, were used 
throughout a majority of the study washes. However, the coefficients were increased in all 
areas where the water surface too width change was more than 150 percent. This is " 
particularly evident at many of the culvert crossings within the study and, consequently, the 
expansion and contraction coefficients were set at 0.3 and 0.5 respectively. 

5.4 Cross Section Description 
Cross sections for the study reaches were generally placed no more than 250 feet apart from 
one another. However, due to the steep nature of the washes, this distance was generally 
too great, and the average distance between cross sections is approximately 100 feet. 
Additional cross sections were added where abrupt flow changes occurred, such as at 
bends, junctions, and flow expansions and contractions. Angled cross sections were 
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necessary in some areas to account for the shallow, sheet-flow-type flow conditions that 
exist in the washes. 

Cross sections were obtained using a digital terrain model (DTM) used to create the 
topographical map for the project. Bentley Civil Engineering SelectCAD with the Storm and 
Sanitary add-on package allows for the direct import of flow line and section data directly 
into HEC-RAS and maintains geo-referencing. The software used to extract section 
geometric data is InRoads SelectCAD Version 8.02. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 
Due to the steep slopes of all of the washes in the study, the flow regime tends to be 
supercritical, therefore critical depth was mapped. No special techniques were employed to 
model hydraulic jumps or drops. 

5.5.2 Bridges and Culverts 
Numerous culverts exist in the washes. Information on the culverts, such as size (diameter), 
inverts, overtopping elevations, headwalls, etc., was obtained from a detailed survey 
performed for this project. Survey information is found in Appendix C of this TDN. 

All culverts were modeled in HEC-RAS with the exception of culverts located at the 
boundaries of the model. Boundary conditions were analyzed using Haestad Methods 
computer software and can be located in Appendix D.5. 

Terravita Way is the downstream boundary of the Unnamed Central Tributary to Cave 
Creek floodplain model. A culvert and channel analysis was performed to determine the 
overtopping water surface elevation to be used in the HEC-RAS model. The analysis was 
also used to determine the flow split at this location, refer to Section 5.5.4.1. 

The stationing of the Unnamed Central Tributary to Cave Creek begins at Cave Creek Road, 
the original starting point of the delineation. However, the delineation section between Cave 
Creek Road and Terravita Way was removed from this TDN submittal and resides in the 
TDN Addendum under separate cover. 

Some of the culverts were observed to be partially blocked with sediment. Blockage was 
accounted for in the HEC-RAS program by using the program's sediment blockage depth 
option. 

5.5.3 Levees and Dikes 
There are no engineered levee or dike features within the project area. 

5.5.4 Islands and Flow Splits 
There are numerous flow splits in the Unnamed Central Tributary to Cave Creek model, 
and islands exist in this model as well as the Galloway Wash Middle Branch model. Islands 
were only excluded from the mapped floodplain if they were more than 1 foot above the 
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calculated water surface elevation or if the floodway was mapped as is the case with the 
Galloway Wash Middle Branch model. 

Detailed analysis and calculations were perfomed at all flow splits using Haestad Methods 
computer software. Documentation and explanation of methodology at each flow split is 
included in Appendix D.5 of this TDN. A general description of each flow split is presented 
below. 

5.5.4.1 Terravita Way 
A flow-split analysis was used to define the flow distribution at Terravita Way and 
downstream boundary conditions for HEC-RAS modeling. Flows can go north through 4- 
10x4 RCBC's, or north, south, or west over the road. Culvert and channel analyses generated 
a flow-rating table of box culvert and overtopping flows at four low points on the roadway 
profile. The analysis determined that 1,578 cfs flows through the box culvert while 142 cfs, 
562 cfs, and 514 cfs will flow to the south, west, and north, respectively, of Terravita Way. 

The total flow used in the analysis is 2,849 cfs. This figure omits the small side channel flow 
that enters the north side of the main stream about 70 feet upstream of the culvert. This 
wash (UC84 in the HEC-1 output) was combined at this location after the initial flow split of 
2,092 to the north and 704 to the south. It increased the north peak to 2,116 cfs. The 
difference in peak flows between the overtopping analysis and the HEC-RAS at Terravita 
Way is a total of 20 cfs or 0.65% of the total flow. 

5.5.4.2 Culvert No. 36 
Culvert No. 36 at Tom Darlington Road exists as the upstream boundary condition for the 
Unnamed Central Wash floodplain delineation. According to the hydrology of the project 
located in the Data Collection Report, CH2M HILL, 2004,1,652 cfs will arrive at the culvert 
during the 100-year event. Three 60-inch-diameter CMPs convey flow under Tom 
Darlington at this location. 

An overtopping analysis was performed and the results indicate that of the 1,652 cfs, 721 cfs 
will flow through the culverts, approximately 803cfs will return to the main channel 
immediately downstream of the culvert headwall, and 128 cfs will travel south, parallel to 
the road. 

5.5.5 Ineffective Flow Areas 
Ineffective flow areas exist near most culvert ends due to the contraction and expansion of 
flow at these structures. Additionally, ineffective flow was found to exist upstream and 
downstream at buildings that will be surrounded by floodwaters. Additional 
documentation on the determination of ineffective flow areas is found in Appendix E.5 of 
this TDN. 

5.5.6 Supercritical Flow 
The HEC-RAS program indicates that supercritical flow is possible in the subject washes 
due to the relatively low main channel roughness coefficients and steep slopes. However, 
supercritical flow in natural wash systems is unstable and often flows nearer to critical 
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depth. Therefore, the washes were modeled with critical depth as a conservative estimation 

@ of the water surface elevation. 

5.6 Floodway Modeling 
Floodway modeling was performed only on Galloway Wash Middle Branch due to the 
presence of an existing floodway on this wash. The previous mapping was performed 
before the residential development in 1988, using 4-foot contour intervals and a scale of 
1 inch=400 feet. The new mapping performed as part of this study used newly generated 
topography with 2-foot contour intervals and a scale of 1 inch=200 feet. 

Encroachment Method 5 was used in the HEC-RAS model to alIow a l-foot rise in the 
energy grade line per Arizona State Standard 3-94. The results were then imported to 
Method 1 where the floodway was further revised based on topography and existing 
development. Where the allowable encroachment is within the wash channel or was 
negligible due to steep side slopes, the encroachment was set at the floodplain. According 
to the modeling guidelines found in Arizona State Standard 3-94, supercritical floodway 
limits shall be determined using the rise in energy grade line (rather than water surface 
elevation) caused by encroachment. Table 3 shows the modeling results. 

TABLE 3 
Galloway Wash Middle Branch 

I I 

Base Flood Water Surface 

Regulatory Without With Increase Q (cfs) Depth 
(feet Floodway Floodway (feet) 

NGVD29) (feet (feet 
NGVD29) NGVD29) 

Flooding Source 

0 Cross ~istance' 
Section 

GalMldBrnch Trlb 

Floodway 

Width Section Mean 
(feet) Area Velocity 

(square (feet per 
feet) second) -- 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 5. HYDRAULICS 

TABLE 3 
Galloway Wash Middle Branch 

Flooding Source Floodway 

Section 
(square (feet per 

feet) second) 

Base Flood Water Surface 

Regulatory Without With Increase Q (cfs) Depth 
(feet Floodway Floodway (feet) 

NGVD29) (feet (feet 
NGVD29) NGVD29) 

' Miles above confluence with Galloway Wash 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

5.7.1.1 Flow Splits 
The project area contains flow splits, in the Unnamed Central Tributary to Cave Creek. 
Each flow split is discussed and documented in Appendix D.5 of this TDN. 
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TABLE 3 
Galloway Wash Middle Branch 

0.0164 0.0164 118.57 277.24 8.74 

0.0000 0.0000 111.97 275.46 8.80 

' Miles above confluence with Gailoway Wash 

Flooding Source 

Cross ~istance' 
Section 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

Floodway 

Width Section Mean 
(feet) Area Velocity 

(square (feet per 
feet) second) 

5.7.1.1 Flow Splits 

Base Flood Water Surface 

Regulatory Without With Increase Q (cfs) Depth 
(feet Floodway Floodway (feet) 

NGVD29) (feet (feet 
NGVD29) NGVD29) 

a The project area contains flow splits, in the Unnamed Central Tributary to Cave Creek. 
Each flow split is discussed and documented in Appendix D.5 of this TDN. 
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5.7.1.2 Boundary Conditions 
Roadways exist at the upstream and downstream boundaries of most of the models. Due to 
the geometry of the roadways and occasional undersized culvert, flow splits and backwater 
conditions are created at the boundaries. In locations where the boundarv conditions cause 
either flow splits or backwater to occur, Appendix D.5 contains a detailed discussion and 
documentation of the boundary conditions. 

5.7.1.3 CHECK-RAS 
The USACE distributes a program called CHECK-RAS, which can be used to identify 
problems in the HEC-RAS model. This program was run on the HEC-RAS files for the 
Carefree DMP project. The CHECK-RAS printout is included in Appendix G of this 
document. 

,A general message was generated for overbank n-values that are less than 0.035, indicating 
that overbank n-values are usually larger than 0.035. However, detailed calculation of the n- 
values, both main channel and overbank, was performed as described in Section 5.3.1 of this 
TDN. The results indicated that areas of overbank exist within the study area with 
roughness coefficients less than 0.035. 

Another general message indicated that increased expansion and contraction coefficients 
were used in areas outside of structures. Due to the site-specific geomehy of some of the 
washes, these increased coefficients were occasionally necessary in areas where abrupt 
transitions in flow top width occurred. 

5.7.2 Model Warning and Error Messages 
There are a number of warning messages associated with the modeling. These are due to 
the steep nature of the watershed and the ability of the computer software to calculate water 
surface elevations within the specified number of iterations. These warnings do not affect 
the accuracy of the results and are intended to alert the modeler of possible conditions 
outside the expected normal results. The energy loss warning message is also due to the 
steepness of the washes. To remove the warning message, cross sections would have to be 
placed very close together, which is not necessary for the study washes as the results would 
not change. 

5.8 Calibration 
No special calibration effort was made. There are no gauge data or physical measurements 
available to calibrate the HEC-RAS models or compare results. 

Floodplain and floodway mapping exists from 1988 for Galloway Wash Middle Branch. 
This previous mapping on Galloway Wash Middle Branch defined a very similar floodplain 
and floodway corridor, although flow amounts and topogra~hical detail varied. This can be . " *  
attributed t o k e  well-defined goodplain and overbank limits of this wash. 
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a 5.9 Final Results 
- 

5.9.1 Hydraulic Analysis Results 
See Floodplain Work Study Maps in the TDN Volume 111 (Maps) for the hydraulic analysis 
results. 

5.9.2 Verification of Results 
The results obtained seem to be reasonable with the assumption of critical-depth water 
surface elevations providing the most conservative answer for floodplain administration 
purposes. Observations during past and recent runoff events (from photographs and field 
observations during runoff events) support a super-critical flow regime in the area. 
However, pleasenote that none of the observed events were a 100-year event. 
Topographical land forms and drainage patterns also support the horizontal extent of flood 
flow as mapped in this study. 



SECTION 6 

Erosion and Sediment Transport 

Erosion and sediment transport were not analyzed in this study. 



SECTION 7 

Draft FIS Data 

7.1 Summary of Discharges 

Table 4 contains the Summary of Discharges for the Draft FIS data. 

TABLE 4 
Summary of Discharges for the Draft FIS data 

Flooding Source and Location Drainage Area Peak 
Discharge 

(cfs) 

~ 

Galloway Wash Middle Branch 

At confluence with Galloway Wash 

At River Mile 0.3517 above confluence with Tributary to 
Galloway Wash Middle Branch 

Tributary to Galloway Wash Middle Branch 

At River Mile 0.0439 above confluence with Galloway Wash Middle Branch 

Eastern Pima Wash 

At River Mile 0.0069 above Stagecoach Pass 

Unnamed Tributary to Stagecoach Pass Wash 

At confluence with Stagecoach Pass Wash 

Unnamed Central Tributary to Cave Creek 

At River Mile 0.9593 above divergence with North and South Branch 

Unnamed Central Tributary to Cave Creek - North Branch 

At River Mile 0.0146 above Cave Creek Road 

Unnamed Central Tributary to Cave Creek - South Branch 

At River Mile 0.0151 above Cave Creek Road 

Unnamed Central Tributary to Cave Creek - Diversion Branch 

At River Mile 0.0241 

Windmill Wash 

At River Mile 0.0800 above Stagecoach Pass 

Windmill Wash North Branch 

At River Mile 1.2388 above confluence with Windmill Wash South Branch 

Windmill Wash South Branch 

At River Mile 0.0395 above confluence with Windmill Wash North Branch 
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w Tables 5 through 9 contain the Draft FIS Data. 

TABLE 5 
Draft FIS Data - Galloway Wash Middle Branch 

Flooding source I Floodway I Base F I O O ~  Water Surface 

Regulatory Without With Difference Proposed Q (cfs) Depth 
(feet Floodway Floodway Increase (feet) 

NGVD29) (feet (feet 
NGVD29) NGVD29) 

Cross ~istance' 
Section 

I 

aalMldBrnch Trlb 

Width Section Mean 
(feet) Area Velocity 

(square (feet per 
feet) second) 
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6 TABLE 5 
Draft FIS Data - Galloway Wash Middle Branch 

Floodina source I Floodwav Base Flood Water Surface - 
Cross ~istance' Width Section Mean Regulatory Without With Difference Proposed Q (cfs) Depth 

Section (feet) Area Velocity (feet Floodway Floodway Increase (feet) 
(square (feet per NGVD29) (feet (feet 

feet) second) NGVD29) NGVD29) 
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TABLE 5 
Draft FIS Data - Galloway Wash Middle Branch 

Flooding Source I Fioodway I Base Flood Water Surface 

Cross 
Section 

Distance' Regulatory Without With Difference Proposed Q (cfs) Depth 
(feet Floodway Floodway Increase (feet) 

NGVD29) (feet (feet 
NGVD29) NGVD29) 

2408.73 2408.73 2408.73 0.00 2423 3.54 

Width Section Mean 
(feet) Area Velocity 

(square (feet per 
feet) second) 

I 

0,0000 0.0000 

Cross section ~ is tance '  Regulatory Q Velocity Depth / (feet NGVD28) (cfs) (fPs) (feet) 

0.0806 0.0806 

TABLE 6 
Draft FIS Data- Windmill Wash 

- -I-- .- -- 
North Branch 

85.47 249.36 9.72 

1 GalMidBrnch Trib: Miles above confluence with Gailoway Wash Middle Branch. GalMidBrnch and GalMidBrnch Comb: 
Miles above confluence with Galloway Wash 

11 1.97 275.48 8.80 

Flooding Source 

2398.16 2398.16 2398.17 0.01 2423 2.73 

Base Flood Water Surface Elevation 
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TABLE 6 
Draft FIS Data - Windmill Wash 

Flooding Source I Base Flood Water Surface Elevation 

Cross section ~istance' I Regulatory Q Velocity 
(feet NGVD29) (cfs) (fps) 

Depth 
(feet) 

3.39 

3.87 

4.13 

2.54 

4.23 

5.56 

2.91 

2.40 

PHX.\TDN TEXT- PAW.DOC 7-5 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 7. DRAFTFIS DATA 

a TABLE 6 
Draft FIS Data - Windmill Wash 

Flooding Source I Base Flood Water Surface Elevation 

Cross section 

1.1585 

1.1312 

1.0986 

1.0661 

1.0584 

1.031 1 

0.9843 

0.9441 

0.9196 

0.9018 

0.8739 

0.8413 

0.8098 

0.7913 

0.7752 

0.7232 

0.7029 

0.8835 

0.6472 

0.6074 

Regulatory 
(feet NGVD29) 

Q Velocity Depth 
(cfs) (fPs) (feet) 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 7. DRAFT FIS DATA 

TABLE 6 
Draft FIS Data - Windmill Wash 

Flooding Source I Base Flood Water Surface Elevation 

1 North Branch and Combined Branch: Miles above Town Boundary. South Branch: Miles above confluence 
with North Branch. 

Cross section Distance' 

0.1577 0.1577 

Regulatory Q Velocity Depth 
(feet NGVD29) (Cfs) (fPS) (feet) 

2499.82 295 3.93 2.40 

Cross section 

TABLE 7 
Draft FIS Data - East Pima Wash 

Distance' 

Floodina Source 

Regulatory Q Velocity (fps) Depth 
(feet NGVD29) (cfs) (feet) 

Base Flood Water Surface Elevation 

PHX.\TDN TEXT- PAW,DOC 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 7. DRAFTFIS DATA 

0.6098 0.6098 

0.5931 0.5931 

0.5707 0.5707 

0.5548 0.5548 

0.5494 0.5494 

0.5427 0.5427 

0.5234 0.5234 

0.4988 0.4988 

0.4801 0.4801 

0.4600 0.4600 

0.4379 0.4379 

0.4040 0.4040 

0.3869 0.3869 

0.3722 0.3722 

0.3547 0.3547 

0.3381 0.3381 

0.3265 0.3265 

0.3023 0.3023 

0.2875 0.2875 

0.2757 0.2757 

0.2650 0.2650 

0.2552 0.2552 

0.2246 0.2246 

0.2095 0.2095 

0.2043 0.2043 

0.1778 0.1778 

0.1567 0.1567 

0.1156 0.1156 

0.0854 0.0854 

0.0715 0.0715 

0.0391 0.0391 

0.0069 0.0069 

1 Miles above Town Boundary 

TABLE 7 
Draft FIS Data- East Pima Wash 

PHXYTDN TEXT - PAW.DOC 7-8 

Flooding Source Base Flood Water Surface Elevation 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 7. DRAFI FIS DATA 

TABLE 8 
Draft FIS Data - Unnamed Tributary to Stagecoach Pass Wash 

Flooding Source I Base Flood Water Surface Elevation 

Cross Section Regulatory 
(Feet NGVD29) 

2712.74 

2710.16 

2706.75 

2704.80 

2702.66 

2697.97 

2694.20 

2688.72 

2685.16 

2682.71 

2679.65 

2679.47 

2674.57 

2672.02 

2671.28 

2670.47 

2669.86 

2669.64 

2666.04 

2664.42 

2662.62 

2661.51 

2659.92 

2657.81 

2657.30 

2656.96 

2656.57 

2651.27 

2648.77 

2644.43 

2643.15 

2640.79 

2640.00 

2639.66 

Velocity 
(fPS) 

5.51 

Depth 
(feet) 

2.26 

2.33 

PHXTDN TEXT- PAW.DOC 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 7. DRAFT FIS DATA 

TABLE 8 
Draft FIS Data - Unnamed Tributary to Stagecoach Pass Wash 

Flooding Source I Base Flood Water Surface Elevation 

Cross Section Distance' Regulatory Q Velocity Depth 
(Feet NGVD29) (cfs) (fPs) (feet) 

0.2046 0.2046 

0.1698 0.1698 

0.1377 0.1377 

0.1174 0.1174 

0.0867 0.0867 

0.0637 0.0637 

0.0394 0.0394 

0.0186 0.0186 

- I -- - 
Main 

2635.08 225 5.39 

2631.76 225 6.68 

2628.31 225 5.40 

2627.26 225 5.34 

2623.77 225 4.48 

2620.57 225 5.40 

261 8.33 225 6.50 

2617.10 225 1.71 

TABLE 9 
Draft FIS Data - Unnamed Central Tributary to Cave Creek 

PHX.\TDN TEXT- PAW.DOC 

1 Miles above confluence with Stagecoach Pass Wash 

Flooding Source 

Cross Section Distance' 

Base Flood Water Surface Elevation 

Regulatory Q Velocity Depth 
(Feet NGVD29) (cfs) (fP-9 (feet) 



TECHNICAL DATA NOTEBOOK 
CAREFREE DRAINAGE MASTER PLAN FLOODPLAIN DELINEATION STUDY SECTION 7. DRAFT FIS DATA 

a TABLE 9 
Draft FIS Data - Unnamed Central Tributary to Cave Creek 

Flooding Source I Base Flood Water Surface Elevation 

Cross Section ~istance' I Regulatory GI Velocity Depth 
(Feet NGVD29) (cfs) (ftJs) (feet) 

0.9094 0.9094 2141.45 2116 7.42 4 07 I South 

0.9065 0.9065 2141.86 704 3.97 3.16 I 0.8919 0.8919 2141.45 562 1.40 2.56 

1 Main and North: Miles above Cave Creek Road. South: Miles above Cave Creek Road. 

PHX\TDN TEXT - PAW.DOC 7.11 
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1, and 0.2 percent chance, respectively, of beingequaled or exceeded 
during any year. Although the recurrence interval represents the long 
term average period between floods of a specific magnitude, rare 
floods could occur at short intervals or even within the same year. 
The risk of experiencing a rare flood increases when periods greater 
than 1 year are considered. For example, the risk of having a flood 
which equals or exceeds the 100-year flood (1 percent chance of annual 
exceedence) in any 50-year period is approximately 40 percent (4 in 
lo), and, for any 90-year period, the risk increases to approximately 
60 percent (6 in 10). The analyses reported herein reflect flooding 
potentials based on conditions existing in the county at the time of 
completion of this study. Maps and flood elevations will be amended 
periodically to reflect future changes. 

3.1 Hydrologic Analyses 

Hydrologic analyses were carried out to establish the peak 
discharge-frequency relationships for each flooding source 
studied in detail affecting the county. 

Peak discharges for the Hassayampa River were developed from 
discharge-frequency relationships of historic floods and gage 
records (Reference 32). 

In the absence of observed runoff data, present-condition, 
discharge-frequency values for Scatter Wash and New River were 
used. Present-condition, discharge-frequency values for Scatter 
Wash and Skunk Creek below Adobe Dam were based on future 
condition values modified to reflect present conditions 
(Reference 33). Discharge-frequency values for the Agua Fria 
River were determined by routing balanced hydrographs, which were 
developed from Waddell Dam inflow-volume-frequency relationships, 
through the dam and downstream, and adding local flows as 
appropriate. Discharge-frequency rel-ationships for the Salt 
River and Gila Rivers concentration points were determined by 
routing period-of-record flows through existing reservoirs using 
the HEC-5 computer model (Reference 34). 

Peak discharge-frequency relationships for Cave Creek (below Cave 
Creek Dam), East Fork Cave Creek, and Echo Canyon Wash were taken 
frorh the Flood Insurance Study for the City of Phoenix 
(Reference 14). 

Peak discharge-frequency relationships for Cave Creek (above Cave 
Creek Dam), Andora Hills Wash, Galloway Wash, Apache Creek, Rowe 
Wash, Grapevine Wash, Ocotillo Wash, Willow Springs Wash, Skunk 
Creek (above Carefree Highway), Mockingbird Wash, Little San 
Domingo Wash, Wittmann Drainage, Aguila Farm Channel, Grass Wash, 
Sand Tank Wash, Bender Wash, Rodeo Wash and its tributary, 
Airport Wash, Scott Avenue Wash, and Martinez Wash were developed 
using the U.S. Soil Conservation Service (SCS) TR-20 program 
(Reference 25). In addition, the SCS TR-55 computer program 
(Reference 36) was used to determine flood peaks for Buckeye 
Canal; Atchison, Topeka & Santa Fe Railway Channel; Southern 



pacific Railroad Spur at Chandler; Southern Pacific Railroad at 
Buckeye, Chandler, Gilbert, Goodyear, Tempe, and Tolleson; and 
Lower El Mirage Wash and its tributary. 

Peak discharge-frequency relationships for Sols, Casandro, South 
Branch Casandro, Flying E, Hospital, and Powder House Washes were 
taken from the Flood Insurance Study for Wickenburg 
(Refhence 19). 

Peak discharge-drainage area relationships for flooding sources 
studied by detailed methods are shown in Table 3. 

Hydraulic Analyses 

Analyses of the hydraulic characteristics of flooding from the 
sources studied were carried out to provide estimates of the 
elevations of floods of the selected recurrence intervals. 

For areas of riverine flooding studied by detailed methods, 
water-surface elevations for floods of the selected recurrence 
intervals were computed using the COE HEC-2 computer program 
(Reference 37). 

The cross section data for Agua Fria River were taken from 
several sources of mapping. A 1981 COE topographic map for New 
River (Reference 38) was used for the river section from the 
confluence with the Gila River to the confluence with the New 
River. From New River to Northern Avenue, 1982 City of Glendale 
mapping was used (Reference 39). From Northern Avenue to Grand 
Avenue and from Beardsley Road to Jomax Road, 1983 Maricopa 
County maps were used (Reference 40). The topographic maps for 
the reach between Grand Avenue and Bell Road (Reference 41) were 
furnished by American Engineering Company. For the reach between 
Bell and Beardsley Roads, maps were provided by the Cella, Barr, 
Evans and Associates (Reference 42). 

Cross sections for the Gila River were digitized from 1983 
topographic maps or taken from as-built data for the Bullard 
Avenue Bridge. 

Cross sections for the Salt River between Central Avenue and 
115th Avenue were based on digitized data from topographic 
mapping. From Central Avenue to Country Club Road in Mesa, cross 
sections were also taken from topographic mapping (References 43 
and 44). 

For study purposes, Skunk Creek was divided into two sections. 
Lower Skunk Creek lies between Adobe Dam outlet channel and the 
Bell Road Bridge. Upper Skunk Creek is from the Central Arizona 
Project channel to Adobe Dam. Cross sections for both reaches 
were generated using 1974 Maricopa County topographic maps at a 
scale of 1:2,400 with a contour interval of 2 feet. These maps 
were supplemented by additional mapping from the City of Phoenix 



Table 3. Summary of Discharges (Cont'd) 

Drainage Area Peak Discharges [Cubic Feet per Second) 

~ l o ~ d i n q  Source and Location (Square Miles1 lo-year 50-Year 100-Year 500-Year 

East Fork Cave Creek 
~t Confluence With Cave Creek 
Relow 7th Avenue Extended -- 
Below 7th Street 
Above 7th Street 
at Bell Road 
Below Cave Creek Road 
At Utopia Road 
At Beardsley Road 

Andora Hills Wash 
Above Confluence With Cave Creek 2.8 1,450 2,280 2,590 3,550 
Above School House Road 1.6 1,070 1,620 1,820 2,500 
Below Scottsdale Road 0.6 420 640 720 980 

Galloway Wash 
At Spur Cross Road 20.5 10,870 16,920 19,180 26,400 
Below Confluence With Grapevine Wash 14.6 7,470 11,800 13,430 18,700 
1.4 miles Above Confluence With 
Grapevine Wash 0.4 170 290 330 490 

Rowe Wash 
Above Confluence With Galloway Wash 5.5 4,170 6,190 6,940 9,200 
2.5 Miles Above Confluence With 
Galloway Wash 4.8 4,030 5,940 6,650 8,800 

Grapevine Wash 
A t  Mouth - - 4,090 6,420 7,290 10,000 1 

Ocotillo Wash 
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Table 1 
Data Collection Summary 

162944.DP.03 
By: LAJ 

Checked: TAB 

Name of Reference 

Floodplain Delineation Study of 
Andora Hills and Galloway 
Washes 

Flood Insurance Study, 
Unincorporated Areas of 
Maricopa County, AZ 

Final Hydrologic and Hydraulic 
Report for Cave 
CreeWCarefree Flood 
Delineation Study 
Cave Creek Above Carefree 
Highway Floodplain Delineation 
Study 
Flood Insurance Study, 
Maricopa County, Arizona and 
Unincorporated Areas, Vol. 1-8 

Final Drainage Report for 
Crossings at Carefree IV 

Letter from Erich Korsten on 
The Summit at Carefree 

Final Drainage Report for 
Ridgeview Estates 

Preliminary Drainage Report for 
Ridgeview Estates 

Lost Acres Estates Preliminary 
Hydrology Report, Preliminary 
Plat Submission 

Description 

Floodplain delineation of 
washes, offsite hydrology, 
hydraulics, soil mapping 

Floodplain delineation of Cave 
Creek Wash, Andora Hills 
Wash, Galloway Wash, 
Grapevine Wash 

Floodplain delineation 

----- 
Floodplain delineation 

FEMA FIS 

development drainage report 

letter - No drainage report 
exists 

development drainage report 

development drainage report 

development drainage report 

Date 
Prepared 

June, 2001 

January, 1979 

March, 1990 

July, 1997 

December 23, 
1997 

March 19, 1998 

October 24, 
1997 

September 29, 
1994 

October 20, 
1993 

June, 1993 

Version 

Draft Final 

Final 

Final 

Draft 

Final 

Final 

Preliminary 

Preliminary 

Prepared By 

JE Fuller1 
Hydrology and 
Geomorphology, 
Inc. 
Harris-Toups 
Associates 

CH2M HILL 

George V. Sabol 
Consulting 
Engineers, Inc. 
FEMA 

NeilIMcGill 
Consultants, Inc. 

Erich Korsten 

NeiVMcGill 
Consultants, Inc. 

Norman 
Engineering Group, 
Inc. 

Louis C. Warner 
and Company's 
Surveyors, Inc. 

Prepared 
For 

FCDMC 

U.S. Dept. Of 
Housing and 
Urban 
Development, 
FIS 
FCDMC 

FCDMC 

FEM A 

deeloper 

Town of 
Carefree 

developer 

developer 

developer 

Area Covered 

Galloway Wash, 
Andora Hills Wash 
(northern portion of 
Town of Carefree) 
Andora Hills Wash, 
Galloway Wash. 
Grapevine Wash 

Grapevine Wash, 
Row Wash, Galloway 
Wash 

Reference 
Number 

FCD 99-14 

80.1-00-8- 
01/79 

FCD 88-53, 
PHXR4.222.50 

Cave Creek above 
Carefree Hwy 

All 

24.9 acres, imm. 
South of Grapevine 
Wash, SW 114 of NW 
114 Sect. 26, T6N, 
R4E, North of 
Stevens Road 
The Summit at 
Carefree 

NE 114 of NE 114 Sect 
34, South of Cave 
Creek Road, West of 
Tom Darlington 

NE 114 of NE 114 Sect 
34, South of Cave 
Creek Road, West of 
Tom Darlington 

SW 114 Sect. 4, 
southwest corner of 
town, east of Cave 
Creek Road, North of 
Carefree Highway 

Scale Notes 

Vol. I and I1 

Only partial copy obtained, may need 
more info, has elevation BM info, JE 
Fuller has raw HEC-2 output on file 
at their office 

Entire Report and Draft Report 
obtained, Appendix A obtained, 
model info not copied can get from 
FCD if needed. 

Obtained 
From 

JE Fuller on 
7/9/01 

JE Fuller on 
7/9/01 

JE Fuller on 
7/9/01 

Very partial copy, may need more 
info 

Text and profiles (not maps) 

development is Crossings at 
Carefree IV (sometimes called Cow 
Track) 

Letter requesting drainage report, 
development is the Summit at 
Carefree 
development is Ridgeview Estates, 
revision to below report 

development is Ridgeview Estates 

development is Lost Acres Estates 

JE Fuller on IFCD 95-28 7/9/01 

JE Fuller on /1302..021 
7/9/01 i 

I 
I 

Carefree, 7/6/01 j 

Carefree, 7/6/01 

Carefree, 7/6/01 

Carefree, 7/6/01 

Carefree, 7/6/01 

i 
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Table 1 
Data Collection Summary 

162944.DP.03 
By: LAJ 

Checked: TAB 

Name of Reference 

Final Drainage Report for 
Canyon Creek Estates 
Subdivision 

Final Drainage Report for The 
Crossings at Carefree I1 

Final Drainage Report for 
Ocotillo Ridge Estates, Unit 1 

Carefree Zoning Map 

Carefree Land Use Plan 

Cave CreekICarefree ADMS 
Scope 
Proposal for a CIP in the Town 
of Carefree 
Digital Aerial Photography 

Aerial Photography 

Aerial Photography 

Aerial Photography 

Final Drainage Report for the 
Crossings at Carefree Ill 

Drainage Report for Los 
Gemelos Subdivision (Note: 
now called Los Reales) 

Description 

development drainage report 

development drainage report 

development drainage report 

Zoning Map 

Land Use Plan 

data collection and scope letter 
report 
improvement for 
downtown 
aerial photography 

aerial photography 

aerial photography 

aerial photography 

Drainage Report 

Drainage Report 

Date 
Prepared 

June 22, 1998 

April 18, 1995 

March 17, 1998 

January 18, 
2000 

January 5,1996 

June 19, 2000 

September 24, 
1998 
September 30, 
1999 

January 14, 
1999 

November 6, 
1994 

June 1,1990 

November 19, 
1996 

June 1996 

Version 

Final 

Final 

Final 

Final 

Prepared By 

Paulsell 
Engineering 

NeilIMcGill 
Consultants, Inc. 

NeiVMcGill 
Consultants, Inc. 

Carefree 

Carefree (HNTB) 

Coe and Van Loo 
LLC 

Prepared 
For 

developer 

Crossings II, 
94 LP 
developer 
developer 

Carefree 

Carefree 

FCDMC 

Area Covered 

SW 114 Sect. 4, 
southwest comer of 
town, east of Cave 
Creek Road, North of 
Carefree Highway, 
right above Lost 
Acres 
SE 114 of NW 114 
Sect 26, imm. north 
Stevens Drive 
NE 114 of Sect 26, 
adj. to the Crossings 
at Carefree II 
All of Town 

All of Town 

regional 

FCDMC 

FCDMC, JE 
Fuller 

IFarefree 

Carefree 

Carefree 

developer 

Chino North 
LLC 
(developer) 

downtown area 

Andora Hills and 
Gallowahy Wash 
areas 
All of Town 

All of Town 

All of Town 

SW 114 of the NW 114 
Sect. 26, N of 
Stevens Road 
Sect. 4, T5N, R4E, 
Carefree Hwy and 
60th St. 

Final ICarefree (Jonathan 

Final 

?,has redlines 
from Erich 
Korsten dated 
911 7/99 

Scale 

1 "=700' (Have 
Electronic Copy 
also) 
1 "=2000' 

- 

Pearson) 
M&B Aerial 
Mapping LLC 

Rupp Aerial 
Photography 

Rupp Aerial 
Photography 

Rupp Aerial 
Photography 

Neil/McGill 
Consultants, Inc. 

D.N.A. Inc. 

! 
1 

Obtained 
From 

Carefree, 7/6/01 

Carefree, 7/6/01 

Carefree, 7/6/01 

Carefree, 7/3/01 

Carefree, 7/3/01 

FCDMC, 4/01 

Electronic Copy 

1 "=200' 

Reference 
Number 

JE Fuller, 4/01 

ON FILE AT 

- 

Notes 

development is Canyon Creek 
Estates 

development is the Crossings at 
Carefree II (sometimes called Cow 
Track) 
development is Ocotillo Ridge 
Estates 

Have .dxf format copy w/o text 

Hard copy only 

City of Phoenix, Carefree, and Cave 
Creek sections of report not useful 

1 "=200' 

1 "=200' 

TOWN i 
I 

ON FILE AT 
TOWN 1 

i 

Not in our possesion, on file at town, 
copies may be obtained for a fee 
from Rupp 
Not in our possesion, on file at town, 
copies may be obtained for a fee 
from Rupp 
Copies of Mylars made, Copies may 
be obtained for a fee from Rupp 

Development is Crossings at 
Carefree Ill 

Development is called Los Reales, 
Includes copies of Entrada Final 
Hydrologic and Hydraulic Study 
(Carefree Mountain Estates Unit 
One) 10/5/92, Hydrology and 
Hydraulic Report of Carefree 
Foothills 8/82, Terravita Master 
Drainaqe Report, 6/11/93 

i c;;;;;: 

Carefree, 
711 3/01 

Carefree, 
711 3/01 

I 
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Table 1 
Data Collection Summary 
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By: LAJ 

Checked: TAB 

Name of Reference 

Final Drainage Report for 
Tranquil Place 

Tranquil Place Preliminary Plat 
Narrative 
Addendum to Final Hydrology 
Study for Wachs Desert 
Condos 

Final Hydrology Study for 
Wachs Desert Condos 

Carefree Mountain Estates 
Preliminary Plat Narrative 
(devel. Now called Entrada) 
Entire drainage folder for 
Carefree Mountain Estates 

Carefree Sentinel Rock Estates 
Improvement Plans 

Cave Creek Wash South Study 

Carefree Foothills Sewer Plan 

Carefree Improvement District 

- 
Crossings at Carefree IV 

Date 
Prepared 

October 1995 

April 1995 

April 1998 

March 1998 

May 1992, 
Revised June 
1992 
October 1992, 
Revised 
November 27, 
1992 
August 6, 1985 

August 1996 

February 17, 
1983 

July, 1963 

Description 

Drainage Report 

Plat Narrative 

hydrology study 

hydrology study 

Plat Narrative 

Final Drainage Report included 

Improvement Plans 

Plans 

Improvement Plans 

Improvement Plans 

Improvement Plans 

Version 

Final 

? 

Addendum to 
Final 

Final 

Preliminary 

Final 

As-Built 

As-Built 

Ocotillo Ridge Estates 

Final Hydrologic and Hydraulic 
Study Parcel J South at the 
Boulders Community 

Crossings at Carefree 
IV development 

NE 114 Sect 26, 
Ocotillo Ridge Estates 
development 
near Scottsdale Road 
and Westland Drive, 
Parcel J 

Prepared By 

Pinnacle 
Engineering, Inc. 

Pinnace 
Engineering, Inc. 
D.N.A. Inc. 

D.N.A. Inc. 

Gilbertson Assoc. 
Inc. 

Gilbertson Assoc. 
Inc. 

Engineering and 
Surveying of 
Arizona, Inc. 
Willdan Associates 

Improvement Plans 

Drainage Report 

Prepared 
For 

developer 

Carefree 
Buena LLC 
Wachs Desert 
Condos 
(developer) 

Wachs Desert 
Condos 
(developer) 

RJL 
Properties, 
Inc. 
RJL 
Properties, 
Inc. 

Flood Control 
District Report 

developer 
information obtained 

Culvert Information and design flow 
information obtained 

1 

June 25,1997 

May 27, 1992 

Carefree, i 

711 8/01 i 

Reviewed at 
Carefree, 
711 8/01 
Scottsdale, 
7/23/01 

Area Covered 

SW 114 Sect. 26, 
Tranquil Place 

SW 114 Sect. 26, 
Tranquil Place 
Between Sundance 
Trail and Hum Road, 
NW 114 Sect 35 

Between Sundance 
Trail and Hum Road, 
NW 114 Sect 35 

SW 114 Sect 4, 
Entrada 

SW 114 Sect. 4,  
Entrada 

North 112 Sect. 4 

Offsite areas for this 
report cover offsite 
and southern 
drainage in our area 
Carefree Foothills 
development, SE 114 
Sect. 4 
Original Carefree 

NW 114 Sect 26, 

Appear to be As- 
Builts 

Final 

Marked Box 

58-45 

Scale 

1 "=I 00 

1 "=2000' 

Gilbertson Assoc. 
Inc. 

developer 

developer 

Obtained 
From 

Carefree, 
711 3/01 

Carefree, 
711 3/01 
Carefree, 
711 3/01 

Carefree, 
711 3/01 

Carefree, 
711 3/01 

Carefree, 
711 3/01 

Reviewed at 
Carefree, 
711 9/01 
FCD, 7/10/01 

Reviewed at 
Carefree, 
711 9/01 
Reviewed at 

Reference 
Number 

Notes 

Development is Tranquil Place, text 
is missing, only maps and 
appendicies, see Plat Narrative for 
text (below) 
Development is Tranquil Place 

Development is Wachs Desert 
Condos 

Development is Wachs Desert 
Condos 

. 
Development now called Entrada, 
only three pages copied 

Carefree, /filing cabinet at 
711 8/01 !Town 
Reviewed at 'Marked Box 

information obtained 

Culvert Information and design flow 

A267.014.001 
through 005 

Boxes 34 and 

I 37 

jKept on top of 

Development now called Entrada, 
copied entire folder 

Includes grading and drainage 

Obtained copies of land use map, 
basins boundary map, soils map, 
flow path lengths, routing lengths, 
and culverts map 
Culvert Information obtained 

Old original mylars for town, culvert 
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162944.DP.03 
By  LAJ 

Checked: TAB 

Name of Reference 

Final Hydrologic and Hydraulic 
Study Parcel L The Boulders 
Community 
Drainage Report for Fifth Green 
at the Boulders 

Preliminary Hydrologic and 
Hydraulic Study, Parcel Q, Unit 
1 The Boulders 
Preliminary Hydrologic and 
Hydraulic Study, Parcel M, The 
Boulders 
Drainage Study, The Boulders, 
Sections 2, l l , 3 ,  and 10, T5N, 
R4E, Maricopa County, AZ 

The Boulders Hydrologic Report 
Resort Area 

Master Drainage Plan for 
Desert Ranch 

Drainage Study for Desert 
Ranch 

Preliminary Drainage Report for 
Parcel G H  Desert Ranch 
Development 
Preliminary Drainage Report for 
Parcel I/J Desert Ranch 
Development 
Preliminary Drainage Report for 
Parcel B/C Desert Ranch 
Development 
Improvement Plans for the 
Crossings at Carefree II 

Date 
Prepared 

January 23, 
1991 

April, 1987 

August 13, 1991 

June 11,1992 

December 1984 

November, 
1982 

November 16, 
1987 

December 1983 

October 19, 
1993 

- 
January 14, 
1994 

October 21, 
1993 

April 1995 

Prepared By 

Gilbertson Assoc. 
Inc. 

Collar, Williams and 
White Engineering 

Gilbertson Assoc. , 
Inc. 

Gilbertson Assoc., 
Inc. 

Bookman- 
Edmonston 
Engineering, Inc. 

Brooks, Hersey and 
Associates, Inc. 

Collar, Williams and 
White Engineering 

Bookman- 
Edmonston 
Engineering, Inc. 

Coe and Van Loo 
Consultants, Inc. 

Coe and Van Loo 
Consultants, Inc. 

Coe and Van Loo 
Consultants, Inc. 

NeilIMcGill 
Consultants, Inc. 

Description 

Drainage Report 

Drainage Report 

Drainage Report 

Drainage Report 

Master Drainage Report 

Drainage Report 
1 

Drainage Report 

Drainage Report 

Drainage Report 

Drainage Report 

Drainage Report 

Improvement Plans 

Version 

Final 

unk. 

Preliminary 

Preliminary 

unk. 

unk. 

unk. 

unk. 

Preliminary 

Preliminary 

Preliminary 

unk. 

Prepared 
For 

developer 

Malouf 
Brothers 
Development 
developer 

developer 

The Boulders 
Joint Venture 
and Brooks, 
Hersey and 
I~ssociates, 
Inc. 
BouldersICare 
free Partners 

Blue Road 
Properties 

Desert Ranch 
Properties, 
Inc. and 
Brooks, 
Hersey and 
Associates, 
Inc. 
Desert Ranch 
Estates 
Partnership 
Desert Ranch 
Estates 
Partnership 
Desert Ranch 
Estates 
Partnership 
developer 

Area Covered 

near Scottsdale Road 
and Westland Drive, 
Parcel L 
near Scottsdale Road 
and Westland Drive 

The Boulders, just 

Reference 
Number 

58-45 

58-45 

south of Town limits 

near Scottsdale Road 
and Westland Drive 

All of the Boulders 
development, 
Sections 2, 11,3, and 
10, T5N, R4E 

25 Acres on western 
edge of Boulders in 
SW 114 of Section 2 
andNW 114of 
Section I I 
NE of Stagecoach 
Road and Pima Road, 
Scottsdale 
NE of Stagecoach 
Road and Pima Road, 
Scottsdale 

NE of Stagecoach 
Road and Pima Road, 
Scottsdale 
NE of Stagecoach 
Road and Pima Road, 
Scottsdale 
NE of Stagecoach 
Road and Pima Road, 
Scottsdale 
Stevens Road at 
Rising Sun, SW 114 of 
NW 411 Sect. 26, 
T6N, R4E 

Scale Notes Obtained 
From 

Scottsdale, 
7/23/01 

Scottsdale, 
7/23/01 

Scottsdale, 

1 "=2@ 

Some of the 11x17 figures got 
copies at 8.5~11 - may need to get 
those correctly 

pp 

pp 

58-45 7/23/01 

Scottsdale, 
7/23/01 

Scottsdale, 
7/23/01 

Scottsdale, 
7/23/01 

Scottsdale, 
7/24/01 

Scottsdale, 
7/24/01 

Scottsdale, 
7/24/01 

58-45 

58-45 

58-45 

58-50 

58-50 

58-50 

1 
Scottsdale, 
7/24/01 158-50 
Scottsdale, 
7/24/01 

58-50 

Carefree, in box) 
7/24/01 
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Checked: TAB 

Name of Reference 

Improvement Plans for the 
Crossings at Carefree Ill 

Improvement Plans for Lost 
Acres Estates 

Sky Ranch Phase II Street 
Survey 

Tranquil Place Improvement 
Plans 

Paving Plans for Cave Creek 

Prepared By 

NeiVMcGill 
Consultants, Inc. 

Louis C. Warner 
and Company's 
Surveyors, Inc. 

Gilbertson 
Associates, Inc. 

Pinnacle 
Engineering, Inc. 

-Subminalfor/Col lar,&and/Desertp 
White Engineering 

Maricopa County 
Highway 
Department 

StanleyIMettee- 
McGill-Murphy, Inc. 

NeilIMcGill 
Consultants, Inc. 

Lyon Engineering 
Inc. 

FCDMC 

Description 

Improvement Plans 

Improvement Plans 

As-Built Survey 

Improvement Plans 

Paving Plans 

of Maricopa County 

Final Drainage Report for 
Terravita, Parcel J and V 

General Drainage Plan for 
North Scottsdale, Arizona 

Prepared 
For 

developer 

developer 

developer 

developer 

Mountain 
developer 

Maricopa 
County 

Custom 
Quality 
Cornminities 
Inc. 
K.W. Group I, 
L.L.C. 

Carefree 
Villiage 
Development 
Corp. 
FCDMC 

Date 
Prepared 

April 1996 

October 1993 

February 1987 

January 1996 

March 1986 
Road from Pima Road to 
Desert Mountain Parkway L 
E n s  for the Construction of llrnprovement Plans 

Drainage Report 

Drainage Report 

Version 

As-Built 

unk. 

City Revisions 

1985 

May 1988 

November 1997 

January 1987 

December 2000 

Area Covered 

Stevens Road at 
Rising Sun, SW 114 of 
NW 411 Sect. 26, 
T6N, R4E 
Perdido Drive at Cave 
Creek Road, NW 114 
of SW 114 Sect 4, 
T5N. R4E 
Sky Ranch next to 
Airport, north of Cave 
Creek Road, Sect. 36 

Tranquil Place off of 
Tranquil TrailIRising 
Sun Road 
Cave Creek Road 
between Pima Road 
and Desert Mtn Pkwy 

Stagecoach Pass 
between Mule Train 
Road and Pima Road 

Rising Sun Road, The 
Crossings, SW 114 
Sect. 26 

Ridgeview, SE 114 
Sect. 27 and NE 114 
Sect. 34, T6N, R4E 
Tranquil Trail, Cave 
Creek Road, Happy 
Hollow, NE 114 Sect. 
35 
All 

Stagecoach Pass - Mule Train 
to 314 mile east of Pima Road 

The Crossings at Carefree 

Improvement Plans for 
Ridgeview Estates 

Improvement Plans for 
Carefree Villiage 

Approval 

Preliminary 

unk. 

As Built 

Preliminary 

I 

Improvement Plans 

Improvement Plans 

Improvement Plans 

March 8, 1996 

April 14, 1988 
June 7,1989 
(revised) 

Scale 

1 "=20 

1 "=20' 

IM=20' 

1 "=20' 

1 "=40' 

lU=40' 

1 "=40' 

1"=20' 

1 "=20' 

pixels for 5 Orthophotography for Portions 

final 

appears final 

Obtained 
From 

Carefree, 
7/24/01 

Carefree, 
7/24/01 

Carefree, 
7/24/01 

Carefree, 
7/24/01 

Carefree, 

aerial photography 

JMl and 
Associates, Inc. 

Water Resources 
Associates, Inc. 

Reference 
Number 

(not in box) 

(not in box) 

Notes 

7/24/01 

Carefree, 
7/24/01 

R.~ 
1 

Del Webb 
Corporation 

City of 
Scottsdale 

(not in box) 

(not in box) 

Carefree, 
7/24/01 I 

I 
i 
I 

Carefree, jBox 141.3 
7/24/01 I 

! 

Carefree, /Box 45 
7/24/01 t 

I 

~ 

Appears that this subdivision was 
never built. Information on Culverts 
not entered. 

Scottsdale Road 
south of Carefree 
Highway, Terravita 
All of North Scottsdale 

FCDMC, 
scale and 20 
scale 

711 612001 ! 

I 
Scottsdale, 
7/27/01 

unk. Obtained during proposal phase 
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) Name of Reference I Description Date I Version I Prepared By I Prepared I Area Covered 

Terravita Way at Carefree 
Highway 

I 

Improvement Plans 

USGS 7.5 Minute Series 
Topographic Maps 

Soil Survey of Aguila-Carefree 
Area, Parts of Maricopa and 
Pinal Counties, Arizona 
Town of Carefree Subdivision 
Ordinance 

I Ordinance 

Terravita Way at 
Carefree Highway 

/through 1999 1 
Publication, through 1996 
February 6, 

Prepared 
November 1995 

topographic maps 

soil survey 

development regulations 

I 

unk. May 30,1995 City of Scottsdale Grading Plan 
of Pacel Q and R Terravita 

Town of Carefree Zoning ldevelopment regulations l ~ i n t h  lamended l ~ o w n  of Carefree !public lentire Town limits 

Scottsdale, t-- 

unk. 

Grading Plans 

Photorevised 
1981 

April 1986 

Adopted 
4/29/85, 
amended 1987 

Computer Aided Drafting and 
Design (C.A.D.D.) Data 
Delivery Specifications: Rev. 
1 .o 
Preliminary Drainage Study, 
Town Center, Town of Carefree 

Master Drainage Study for the 
Tranquil Trail Subdivision and 
Villages at Carefree 
North Scottsdale Floodplain 
Delineation Study 

Final Drainage Report Carefree 

contour interval 

JMl and 
Associates, Inc. 

Carefree 

Kirkham Michael 
and Associates 

Terravita, City 
of Scottsdaie 

photorevised 

amended 
through 1999 

llronwood Estates 1 I 1 lGroup / ~ o m e s  Highwy and Cave 
Monterey ,corner Carefree 

Carefree 

report data delivery 
specifications 

Drainage Report 

Drainage Report 

Preliminary Drainage Report 

Drainage Report 

FCDMC I 

For 
Terravita 

USGS 

USDA, Soil 
Conservation 
Service 
Town of Carefree 

Rev. 1.0 

Preliminary 

unk. 

Preliminary 

appears final 

January 2000 

September 26, 
2000 

January 3,1997 

On-going 

March 13, 2001 

Carefree, 
1012312001 
Town of 
Carefree, 

Terravita Way at 
Carefree Highway 

Town of 
Carefree, 
1012312001 

public 

public 

public 

FCDMC 

Erich E. Korsten 

Brooks, Hersey and 
Associates, Inc. 

Reference 1 Notes 

entire project area 

entire project area 

entire Town limits 

Number I 
2571910nly have one sheet on Terravita 

public 

Town of 
Carefree 

developer, 
White Hawke 
LLC 

downtown area 

NE 114 Sect 35, north 
of Cave Creek Rd., 
adj. Downtown 

Study is on-going I 

25608 

North Scottsdale and 
southeast portion of 
Carefree 
SW 114 Sect 4, NE 

DEI Professional 'FCDMC 
Services. LLC ' 1 

I 

Way (doesn't cover Carefree 
Highway), has flow estimates for spli 
that occurs south of Carefree 
Highway 

United Engineering developer, 



APPENDIX B.l 

S~ecia l  Problem Reports 

There were no Special Problem lieports in this study 



APPENDIX B.2 

Contact (Telephone) Reports 

There were no Special Problem Reports in this study, therefore no correspondence related to 
special problems. 
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MEETING S U M M A R Y  CHZMHILL 

Carefree Drainage Project Meeting - 4/30/03 

A ~ E N D E E S :  Doug Wil l iams/FCDMC Richard Harris/FCDMC 
T i m  Murphy /FCDMC Tony Bokich/CHZM H I L L  

FROM: T. Bokich/CH2M HILL 

DATE: Apr i l  30,2003 

The meeting was called to  order o n  4/30/03 at  the FCDMC building. 

It was agreed o n  by C H 2 M  HILL, FCDMC, and Erich Korsten that the f loodplain mapping 
o n  the Unnamed Central Tributary to  Cave Creek downstream of Terravita way  wou ld  be 
removed f rom the T D N  and FEMA submittal. The fol lowing change to  the deliverable is as 
follows: 

CH2M Hill will 
1) complete the TDN and FEMA forms with the revised limits of floodplain mapping (downstream end 
at Terravita Way). 
2) Deliver 5 copies of the TDN; 2 for FCD, 1 each for Carefree, FEMA, Scottsdale. 

e 3) complete the DMP and Executive Summary with the revised limits of the floodplain mapping. The 
only changes to these documents from what was previously expected will be the limits of the 
floodplain mapping. 
4) deliver 3 copies of the DMP; 2 for FCD, 1 for Carefree 
5) deliver 30 copies of the Executive Summary; 2 for FCD. 28 for Carefree 
6) prepare an addendum to the DMP that includes the floodplain mapping for the deleted downstream 
portion. This will include flow split analyses, HEC-RAS model, floodplain mapping for the washes 
downstream of Terravita Way as they are currently mapped (with Q revisions). The addendum is for 
informational and planning uses only, not for FEMA. 
7) Deliver 3 copies of the addendum: 2 for FCD, 1 for Carefree. 
8 )  Prepare a fee estimate for the above work. Some of this work is in scope and some is not. I will 
send the fee estimate and scope separately. 
FCDMC will 
1) Confer and decide how best to proceed with the floodplain mapping of the downstream portion. 
This work will possibly be performed by CH2M Hill in an extended contract or postponed until a later 
date under separate contract, possibly by others. 
Modeling options for the downstream portion include: 
a) Have survey and mapping subcontractor complete the missing portion of the 2' contour mapping 
and complete the mapping with conventional HEC-RAS modeling. 
b) "" " " "" 2-D modeling. 
c) Either of the above with new 1' contour mapping. 

PHWMEETiNG SUMMARY PROGRESS M.30.03.DOC 



M E E T I N G  S U M M A R Y  CW2NIHILL 

Carefree Drainage Project Meeting - 4/8/03 

ATTENDEES: Doug Williams/FCDMC 
Tim Murphy/FCDMC 
Richard Harris/FCDMC 

Erich Korsten/Carefree 
Steve Cooke/CH2M HILL 
Tony BokichlCH2M HILL 

FROM: T. Bokich/CH2M HILL 

DATE: April 23, 2003 

The meeting was called to order on 4/8/03 at 3:30 pm at the offices of CH2M HILL. 

Leave Unnamed Central Tributary to Cave Creek out of submittal and delineate FP with 
2D modeling later. 
Letter to FCD to revise "Limits of Detailed Study". Reason: to look at alternatives and 
to do further study. 
Both ideas above were voted down. 
Next council presentation after runoff election in May. 
Town must accept maintenance agreement of flood walls ("levees") to be included in the 
floodplain. 

Information Erich Korsten Needs 

Old Q's and new Q's.* 
List of homes in FP.* 
List of FF elev's and adjacent ground.* 
List of BFE's at each home.* 
Flow split analysis 
Old flow splits 
The items above with a * by thern need to be on the map also. 

Run flow split UC to check results. Use roadway vs. boundary control, 
Talk to Marta Dent to get Terracita mapping. 

PHWMEETING SUMMARY PROGRESS 04.08.03.00C 1 162944 



M E E T I N G  S U M M A R Y  CH2MHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: L. Johnson/CH2M HILL 
M. DeRosa/FCDMC 
? 

I FROM: T. Bokich/CH2M HILL 

I DATE: March 27,2003 

The meeting was called to order on 9/18/02 at 200 pm at the offices of CH2M HILL 
Schedule Meeting with Town 
- Marilyn would like Jon to be there - LSD does not need to go. 
- Pick three alternate dates to present to Town (10/7,10/9 (am), 10/10 (afternoon) 
- Erich Korsten will be scheduling meeting for Town per Jon's request, attendees 

include Jon Pearson and Gary Neiss; Erich does not think that Mayor or Council 
should attend. . Preliminary Results of Prioritization 

- Review prioritization process for team members that did not attend Brainstorming 
I 

, a Session. 
- Results attached - CH2M HILL completed the matrix using example priorities. 
Structure of Meeting with Town 
- Show them example matrix, go through prioritization process, re-score priorities 
- Ask them if they would like Mayor and Council to participate in process. 
Data Collection Report 
- Marilyn to review by Tuesday. 
Change Order Letters 
- Marilyn to e-mail to Tony tomorrow. 
Update on Floodplain Modeling Task 
- Centerlines and cross sections shown on map, preliminary models run. Some areas 

require calibration, field check, etc. 
- Highlight 011 split downstream of Terravita Way - Medical building and berm 
Schedule 
- Critical Path schedule completed, still needs refinement. 
- Schedule separate meeting with Marilyn/Doug to discuss in detail (come to District 

@ 230 Thursday). Mike to ask town what is available week of 13th. 
- Public meeting in January - week of 20 th  
- Council presentation of 2/4. 
Letters for C.O. - added some optional tasks. 
- What is left to do? 
- Leslie want to do stuff 
- Wants all 
- Newitems 

PHWMEETING SUMMARY PROGRESS. 9 18.02.DOC 1 



CAREFREE DRAINAGE PROGRESS MEETING 

e - Took all tasks, put in previously existing items 
- Additional effort - good wording 
- Marilyn will e-mail to Tony 
- Tony will have to keep track of where to bill 
- Print, sign, fax back to Marilyn - Marilyn is going to add 
- Leslie should now be available for meetings. 
Mike to check into council member elections/changes 
Before we meet with Town 
- Don't want to give them this many 
- Present to Town - answers to questions/problems we know they're going to ask. 
Marilyn - Monday 30th for field meeting/tour 
- Mark off day where/when 
Categories of problems 
- Color exhibit 
- Simple 
- Categories of problems 
- Frequency 
- Common criteria elements 
- Free to add more 
- Show them an example of prem. Matrix. 
- Work on something like that. 
Diane to run session with Town? 
Get example Tc map from Doug & Marilyn. 
Linda to set up 7 t h  Monday, 9th morning, 1 0 t h  afternoon 
Mike needs to leave early 
Leslie available 3-5 Tuesday 24th,  Wed., 2nd in morning, 8th  & 1 1 t h  no good 
Call Mon. back on 1990 rpt. 
Workplan needs to incorporate Rob & Emili 
Impassable "fix-it" scenarios. 
Preliminary design plans for 8 sites? 
Talk with Fuller about inspection and monitoring plan 

PHWMEETINGSUMMARY PROGRESS. 9.18OZ.DOC 2 



M E E T I N G  S U M M A R Y  CW2MHILL 

-. 

Carefree Drainage Project Meeting 

ATTENDEES: Richard Harris/FCDMC 
Tim Murphy/FCDMC 
Linda Johnson/CH2M HILL 

FROM: Tony Bokich/CHZM HILL 

DATE: March 11,2003 

The meeting was called to order on 2/19/03. 
Affidavit of Publication 
- Notifying intent to study. 
- M. Lempke will check into. 
Written C.O. documentation and copy of contact. 
Provide GIS submittal 
Flood Profiles for floodplain delineation 
- RAS plot - try it. 
FIS - 1 or 2 paragraphs on why we did report. 
Addendum for hydrology 
- Reference - excerpts in Appendix 
Tabs are preferred to separate report sections 
Flow Split stuff in hydrology addendum 
Riverine structures FEMA form needed as well for existing stuff too. 
Reduced size plans - make sure they match full size exactly - scan only. 
Plan sheets Average conversion on legend. 
Has M & B mapping been approved? Ask for letter from Mark Breuer. 
Generate Report Feature in HECRAS - detailed output at each cross section 
RAS plot - make separate table for it to work. 
How many copies? 

2 TDN's for review, 1 for Carefree - Erich. 
2 DMP's, 1 for Marilyn, 1 for Erich. 

PHXIMEETING SUMMARY PROGRESS 02.13.03.DOC 



M E E T I N G  S U M M A R Y  CH2MIHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: B. Erickson/City of Scottsdale L. Johnson/CH2M HILL 
J. Kuhn/Kuhn & Associates M. Brinkley/SHC 
R. Harris/FCDMC 

FROM: T. Bokich/CH2M HILL 

DATE: March 11,2003 

The meeting was called to order on 2/6/03 in the offices of the City of Scottsdale. 
Put 100% (722 cfs) into downstream. 
- The City of Scottsdale agrees with this. 
Submit to FEMA in May - 1 to 2 years adoption. 
Would need floodplain use permit to build in floodplain. 
When done, give to Bill & Jolm Kuhn. 
Give to Bill to review. 
Kuhn wants a copy with elevations. 
Call John Coutney with COS to see if agreeable with survey. 
Wants M & B internal job number. 
EPM's 
- All on each sheet. 
- Give a consect number - ERM 1 8, ERM 2, etc. 
Get section file from RH. 
- Shapefile of section comers. 
Add NAD 83 note state plane coord. 
Look for town boundaries in shape files. 
Sheet 6 Romping Road add overtopping Q 

PHXlMEETlNG SUMMARY PROGRESS 02.06 03.DOC 



M E E T I N G  S U M M A R Y  CN2NIHILL 

Carefree Drainage Progress Meeting 
L. Johnson/CH2M HILL 
T. Bokich/CHZM HILL 

FROM: T. Bokich/CH2M HILL 

DATE: March 11,2003 

The meeting was called to order on 2/3/03 at 900 am in the offices of FCDMC 
Flo 2D 
- Maybe do this area? 
- Time consuming 
- Is it worth the effort? 
AOZone 
- Average depth instead of WSE 
- Have to be at least 1' above 
- Adjacent ground - 

Would pay lower premiums 
- NO, jusistick W/AE 

How to best model for completion of this project. 
Another contract to go further - 
- Recommendation in DMI' 

- 1' contours. 
- 2D modeling. 

Check with planning (Doug, Marilyn) 
Address limits of flood plain mapping in DMP report 
- Need additional study 
Limit of detailed study 
- Bend back 
- Take off levee, put in ineffective flow 
- Maybe put in language 
Addendum 
- Text with exhibits about flow splits 
- Maybe tables - redo with flow numbers 

PHYJMEETING SUMMARY PROGRESS 2.3 03.DOC 1 



M E E T I N G  S U M M A R Y  CH2NlHlLL 

Carefree Drainage Project Meeting 

ATTENDEES: M. DeRosa/FCDMC 
M. Lempke/FCDMC 
R. Harris/FCDMC 

FROM: T. BokichlCH2M HILL 

DATE: March 12,2003 

The meeting was called to order on 1/30/03 
M. Lempke will get affidavit of publication. 
Do not extend mapping. 
April 1s t  is the Public Meeting - Council Presentation. 
Status of letter 
- Marilyn to review 
- Get Erich to send out. 
- Linda to talk to Erich 

- Homeowners to get by next Friday 
- Need 1 week notice 
- Want survey week of 1 1 t h  of March 

Linda to tell Mike April 1st for Powerpoint. 
Copies of Exec. Summary 
- 30 total: 
- 10 toTown 
- 20 to Marilyn and 1 unbound 
No neg. floodway changes 
- FP=FW 
Profiles - everything labeled 
- MikeDuncan 
Either x or f has been done 
- Mark Brewer's check list 

PHXiMEETlNG SUMMARY PROGRESS 01.30.03.DOC 

R. Lyons/CH2M HILL 
T. Bokich/CH2M HILL 
L. Johnson/CH2M HILL 



M E E T I N G  S U M M A R Y  GHZlVIHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: 8. Erickson/COS J. Kuhn/Evans, Kuhn & 
L. Johnson/CH2M HILL Associates 
R. Harris/FCDMC M. Brinkley/Scottsdale 
T. Murphy/FCDMC Healthcare 

FROM: T. Bokich/CH2M HILL 

DATE: March 12,2003 

The meeting was called to order on 1/29/03 at the City of Scottsdale. 
Scottsdale allows encroachment in floodway. 
Take out floodway from our study in Scottsdale limits. 
Submit LOMR with CLOMR from SHC. 
Put in footprint - lock it in with new building. 
2 models 
- one with new building 
- one without new building 
Meet again in approximately 1 week or so. 
Pull elev. cert on finished floor for center. 

PHWMEETING SUMMARY PROGRESS 01.29.03.00C I 162944 



M E E T I N G  S U M M A R Y  CH2WHILL 

Carefree Drainage Progress Meeting 

A~TENDEES: E. Korsten/Town of Carefree M. Lempke/FCDMC 
L. Johnson/CHZM HILL R. Harris/FCDMC 
T. Bokich/CHZM HILL T. Murphy/FCDMC 

FROM: T. Bokich/CHZM HILL 

DATE: March 12.2003 

The meeting was called to order on 1/28/03. 
Get Marilyn fee proposal for surveying. 
13 houses 
Study needs to have alternatives for flooded houses. 
Erich wants FF done first 
- Elevation certificate with 4 comer adj. Grades. 
Town will determine when submitted to FEMA. 
Town might be willing to kick in many dollars. 
CH2M HILL is to compare FF elevations to WSE. 
Erich would like the thelwag shot as well. 
Shoot thalwag profile down. 
Watch for stepping down FF elevations. 
Letter for Marilyn and Doug - cost proposal. 
- Linda to write letter - look at Rio Verde. 
Provide Town with names 
- If they have questions about survey, call Aztec. 
- If they have questions about floodplain, call Tony or Linda. 
E-mail text to Betsy Wise and ekorsten@gmx.net 
4 people have not received notification at all 
- Track down owner's association. 
- Betsy or Bev - Melissa 
Check with Aztec - 2 weeks - what is availability? 
Town to send out letters -as long as we provide names and addresses. 
Letter to ask for $$ and time extension at same time. 
Close up map for Entrada highlighted. 
Saturday - bring boards, Doug to do presentation. 
Erich would like to emphasize that our study did not put them in the floodplain. 
Del Webb 
- Tony and Linda met with B. Erickson 
Tomorrow morning - Tim and Richard, Linda and Tony stamp preliminary, highlight 
building footprints. 
Development - put all 868 through culvert (#3) 
Side weir @ flow split. 

PHWMEETING SUMMARY PROGRESS 01.28.03.DOC 1 162944 



MCFCD 
- 3 volumes - revision, want separate policy/guidelines manual 
- Local drainage regulations 
- Floodplain regulation (FEMA) 

PHXiMEETlNG SUMMARY PROGRESS 01.28.03.00C 2 



e M E E T I N G  S U M M A R Y  CH2NlHlLL 

Carefree Drainage Progress Meeting 

ATTENDEES: B. Erickson/COS 
T. Bokich/CH2M HILL 
L. Johnson/CH2M HILL 

I FROM: T. Bokich/CH2M HILL 

1 DATE: March 12,2003 

The meeting was called to order on 1/23/03 at the City of Scottsdale. 
Items for B. Erickson 
- Floodplain 
- Card from concerned citizen 
- Detention basin upstream in O.M. 

- Pump rates? 
- Sediment? 

Desert Mountain 
- Sediment probably filled up 

e - Detention basin with pump?? 
- Has been cited before 
- One does meet regulatory for dams 
- D.M. responsibility for maintenance 



M E E T I N G  S U M M A R Y  CH21VIHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: M. Lempke/FCDMC 
M. Book/LSD 
L. Johnson/CH2M HILL 

FROM: T. Bokich/CHZM HILL 

DATE: March 12.2003 

The meeting was called to order on 1/21/03 at 3:45 pm at the Flood Control District 
offices. 
Melissa to bring boards. 
Mike bringing reprinted flyers. 
Linda to bring Nora handout. 
Mike to bring food for us. 
Linda to bring 23 B&W and 2-color presentations 
630 meeting, presentation @ 645 pm. 
Linda to talk to Erich - call him 
- Walk went well 
- Councilman Zuker was there. 
Linda to bring packet of things for Erich - plus extension cord. 
Linda to bring datashow to meeting (just in case). 
For Council 
- Slide #6 - add number of sites 
- Slide #7 - add marker at site #3 
Laser pointer - Linda to bring 
Linda to bring access maps (hard copy) - mount (if time) 
Council presentation - funding sources slide - check into Kent's report 
Mike is bringing nametags, sign-up, comment sheets, refreshments 
Linda to burn CD 
Linda to send e-mail to Leslie, Jon, Marilyn, Richard and Bill Erickson. 
Council presentation practice: Tuesday, 1/28/03 at 3:00 at CH2M HlLL 

PHUMEETING SUMMARY PROGRESS01 2103DOC 1 162944 



M E E T I N G  S U M M A R Y  GW2MHILL 

Carefree Drainage Progress Meeting 

AnENDEES: M. Book/LSD L. Johnson/CH2M HILL 
T. Bokich/CH2M HILL M. DeRosa/FCDMC 
D. Williams/FCDMC 

FROM: T. BokichlCH2M HILL 

DATE: March 12.2003 

The meeting was called to order on January 13,2003. 
Check for Marilyn's comments on access plan via e-mail. 
Wash walk is a go - 9:00 at Town Hall. 
Executive Summary of DMP would be good - not in scope. 
Still pull 2 artistic renderings to 2 design slides. 
Leave 4 on other slide title " sustainable design solutions" 
Melissa - other boards for delineations. 
We will provide 25 B & W copies of Powerpoint @ public meeting. 
Marilyn will reserve suburban for wash walk. 
Linda and Fuller to work on itenerary 5 or 6 sites @ wash walk. 
FCD - have Melissa join wash walk. 
Schedule change - end of March. 
Look for dollars for executive summary (10 pages) 
- Prepare like general public handout 
Have Leslie attend public meeting 
- See if she has found any problems 
Meeting - bring past handouts (hurricane Nora stuff) 
Mike to put both presentations on CD. 
- Old and revised, November 12th Powerpoint. 
- For Doug by end of the month. 
Contract end at April 1 1 t h  (goal: end of March) 
Letter to ensure review time because Town Council postponed meeting. T. Bokich to get 
letter to Marilyn by end of next week. 
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a M E E T I N G  S U M M A R Y  

Carefree Drainage Public Meeting 

ATTENDEES: M. DeRosa/FCDMC 
M. Lempke/FCDMC 
M. Book/LSD 

L. Johnson/CHZM HILL 
D. Williams/FCDMC 

FROM: T. Bokich/CHZM HILL 

DATE: March 13,2003 

The meeting was called to order on 1/10/03. 
Wash Walk - important, aim for 16th, make sure Jeff is available 
Environmental Draft - by Monday!! To District or no money. 
Wash Walk - Melissa to look into Republic - 2.5 hours max. 
Public Meeting Forrnat 

Change color of background a little 
- PowerPoint same at both 
- Brent & Danielle - Graphics 
- 6:45 presentation 
- Practice Meeting @ CH2M HILL, 21s' at 900 am. 

- Fuller 
- Leslie 
- Melissa 
- Mike Book 
- Doug & Marilyn 
- Warm up for council presentation 

Call council to make sure 4tIt is confirmed 
- 5:00, leave at 3:00 
13th - 11:OO - 12:OO 
16th - Wash walk and presentation practice 
Mike to e-mail Melissa a list of mailings. 
Talk to Tony - ok to have change order. 
- Maybe end of March, just for review. 
404 permit - do jurisdictional limits as well. 
PowerPoint 
- combine some slides 
- Traffic maps in PowerPoint 
Richard will be there for floodplain delineation 
Print out copies of PowerPoint - 2 color copies. 
Press Release? Yes by end of the week. 
- Ad in 4 newspapers 
2 new boards and in PowerPoint for preliminary design bridges/culverts 

PHXlMEETlNG SUMMARY PROGRESS 01.10.03.DOC 1 



M E E T I N G  S U M M A R Y  CH2MHILL 

Carefree Drainage Progress Meeting 

AT~ENDEES: R. Harris/FCDMC 
M. Lempke/FCDMC 
L. Johnson/CH2M HILL 

FROM: T. Bokich/CHZM HILL 

DATE: March 13,2003 

The meeting was called to order on 1/8/03 at 900 am. 
Scottsdale - Public Meeting need representative. 
Need copy of public correspondence, mailing list in TDN. 
TDN additions 
- 8.5. - Next after public notification 
- 8.6. - FEMA correspondence. 
NG - map floodway? Use rise in EG (can do in HECRAS). 
Check culverts 
- At differeint slopes do for best case/worse case 
- Run in culvert master 

- See if makes a headwater difference 
- Print out for TDN 
- Where there is more than 0.5% slope difference 

Look for total miles of floodplain delineation 
- Mapping floodway, outside of scope on galloway 
Melissa to call PI0 for Scottsdale 
Linda to call Bill Erickson again and e-mail, turn on notifications 
Add culverts (draw barrels and headwalls). 
Send Richard 2 survey dgn files. 
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' 0 M E E T I N G  S U M M A R Y  CH2NIHILL 

Carefree Drainage Floodplain Delineation 

ATTENDEES: L. Johnson/CHZM HILL T. Murphy/FCDMC 
T. Bokich/CHZM HlLL R. Harris/FCDMC 

FROM: T. BokichlCH2M HILL 

DATE: March 17,2003 

The meeting was called to order on 12/19/02. 
NG -better top0 
- Floodway in HEC RAS 
FEMA process 
- New delineation areas 

- Floodway? 
Public Involvement 
- Admin. Floodways -No  
- Does FCD contact after FEMA approval? 

- Contact district's PM or Town 
- Survey (Elev. certif.) - Ask Marilyn if District wants to do, or add onto our contract 

- No official policy on that by District 
- We eventually need to let them know 
- Floodplain/floodway 
Floodway - Map floodway = floodplain 
Med Center 
Non-certified levee 
- Act like one side fails, then the other 
- Map like a contour map, use worst case for each one 
- (Do This first) - 1 do ignore as if not there 

- (Go all the way, don't remove geometry) 
- Make floodway from this one. 

Submittal to FEMA 
- District will do for Carefree 
- Not under contract for changes 
Survey - Richard wants field notes sealed. 
- Linda to send base top0 and cross sections - dgn is fine. 
Terravita Wash - Check with Scottsdale. 
Wednesday, 22nd - Public Meeting 
Ditch @ Wildflower 
- Run full flow like contain 
- Limit of detailed study 
- Put levee down center of road 
Document how n-valves were obtained 

PHYJMEETING SUMMARY FLOODPLAIN OELIN.42.19.02.DOC 1 162944 



Junction - WSE ok 
Copy Richard on all Town/City transmittal letters 
Column to check stability 
Floodplain delineation meeting 
- Houses in floodplain - LOMA survey 
- Initial submitted 
- Comments 

- UC - Med. Center berm/Scottsdale 
- NG -Tim wants us to compare with old? Floodway per rise in EG 
- SCP 

- Richard has 
- Pima 
- Windmill 

Sealed survey notes? 
Requested further explanation of raw data 
- Submit - plot? 
- Hard labeled dwg? 
Ask Tim again about modeling all on one side. SCP 
- See note 3 on review summary. 
Junction loss 

PHXlMEETlNG SUMMARY FLOODPLAIN DELIN.12.19.02.DOC 2 



M E E T I N G  S U M M A R Y  CW2N1HILL 

Carefree Drainage Progress Meeting 

ATTENDEES: L. Johnson/CH2M HILL J. Fuller/JE Fuller 
T. Bokich/CH2M HILL L. Dornfeld/HDR 
M. Book/LSD M. DeRosa/FCDMC 
L. Paty/HDR 

I FROM: T. Bokich/CH2M HILL 

DATE: March 17,2003 

The meeting was called to order on 12/17/02,9:00 am at the offices of FCDMC. 
Floodplain Delineation 
- Submittals are proceeding with T. Murphy/R. Harris - try to meet this afternoon at 

1:00 - T. Murphy and T. Bokich to attend and talk about FEMA. 
Engineering Design Guidelines 
- Marilyn and Jon to review before sending to Town. 
What's left to do? 
- Implementation and Funding Plan - Kent Ennis/CH2M HILL assisting, add 

im~rovement - district?? 
Jan. 2nd 
- Review due E M  and Eng. Design Guidelines by project team 
- Wait until team has reviewed. 
- Deliver to Town that Friday or Monday 
Public Meeting 
- Flyer - Melissa's comments 
- To printer tomorrow 
- Mailing list 
- Floodplain delineation list - Melissa 
- Count up parcels - (done) RL 12/4 
- Post ad 2 weeks before in post office. 

- M. Book will take u p  and post. 
- Extra flyers @ post office. 

- Send Melissa copy of newspaper notice. 
- Attend? 
- Marilyn to ask Tim - should his group show up? 
- All team members to attend, no extra 

- Tuesday, 7th  January - Public Meeting practice Meeting 
- Linda to bring Datashow 
- 9:00 am - look at old show and change. 
- Look at board 

PHXiMEETlNG SUMMARY PROGRESS.12.17.02.00C 1 162944 



M E E T I N G  S U M M A R Y  CH21MHILL 

Carefree Drainage Naming Convention for Unnamed 
Washes 

ATTENDEES: R. Harris/FCDMC 
L. Johnson/CHZM HILL 

FROM: T. BokichJ CH2M HILL 

DATE: March 17,2003 

The meeting was called to order on 11/26/02. 
TZNR3E536-TI - where it originates 
Ground Profile 
Islands - only if over 1'. 
Detailed 
Uncertainty of flow paper. 
Floodway - floodplain, local community decisions 
- Ask town 
Check junction loss with Fuller's model. 
Model with all flow on either side, or take it out - model as if not there (ground before? 
No topo). 
Plot cross sections to scale 
Roll plot with n-valves and sections. 

PHXiMEETlNG SUMMARY NAMING CONVENI 12602DOC 1 162944 



M E E T I N G  S U M M A R Y  CM2MHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: J. Fuller/JE Fuller 
L. Johnson/CH2M HILL 

FROM: T. Bokich/CH2M HILL 

DATE: March 20,2003 

The meeting was called to order on 11/13/02 at 1:00 pm. 
Insp. Monitoring & Maint. Plan 
- Channel top width changes 
- Stream 
Structures 
Maint. - how to clear sediment 
Install Markers 
Response to homeowners 
- Talk to Tony abaout who is doing what 
- Archeology subconsultant 
Con Arch prices? 
Software write-up - several alternatives, will determine during study 
Mont. CIP - coordinate with sewer master plan 
Linda to address project expectations 
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M E E T I N G  S U M M A R Y  CN2MIHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: G. Neiss 
L. Paty 
N. Zeno 

L. Domfeld 
J. Pearson 
E. Korsten/TOC 

FROM: T. Bokich/CHZM HILL 

DATE: March 20,2003 

The meeting was called to order on 11/12/02. 
Trails plan 
- Adopted plan, but no easements 
- Leverage minimal to get new trails provisions 
- Pump station is great opportunity to get hailhead 
- Jon P. thinks that the Scottsdale gated communities would doubtfully like people 

coming in 
- Desert Mountain trails dedicated during development 
- Suggestions are low-key parking option 
- Private properties? 

- Extend town's liability 
- Not allowed to have fences without floodplain use permit 

- Unknown if trails have support 
- Keep as appendix in Drainage Master Plan report 

- Call a "wash access program" not trails 
- A few pieces of trails exist, Ocotillo Ridge 
- Cave Creek Trail System - none are built, but designated 
Erich wants Town to adopt as a DMP 
Have as a reference, standalone rpt 
Culvert with big erosion hole Silver Saddle @ Golden Spun 
Pipe vs. ditch on romping, wait for direction 

PHWMEETING SUMMARY PROGRESS 11 12OZDOC 1 162944 



ATTENDEES: J. Fuller/JE Fuller 
M. DeRosa/FCDMC 
L. Johnson/CHZM HILL 

FROM: T. Bokich/CH2M HILL 

I DATE: March 24,2003 

The meeting was called to order on 11/6/02. 
Houses along Galloway 
- Erosion would need structural protection. 
- Offset levee for avulsive. 
- 25 year or greater with aggrad. happening 
Recommend to buy flood insurance in avulsive areas. 
- Cheaper, good recommendation. 
Add Galloway back in entire reach. 
November 19th 
- Leslie 
- Jon 
- MikeBook 
- Entire Team 
Marilyn busy next week, if we need to talk 
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M E E T I N G  S U M M A R Y  GW2NlHlLL 

Carefree Drainage Town Council Presentation Practice 
Session 

ATTENDEES: L. Johnson/CHZM HILL 
? 

FROM: T. Bokich/CH2M HILL 

DATE: March 24,2003 

The meeting was called to order on 11/6/02. 
Russ Miracle promoted taking Tom Johnson's place - new division manager. 
Mailing for flyer? Ask Melissa. 
Reviews from SLT and Richard Harris. 
Change font to sans serif or aerial, make bigger. 
Back-up computer by CH2M HILL. 
Red laser pointer 
Rehearsal meeting 
Meeting for sites to advance to town? 
- E-mail 
- Meet with Fuller either tomorrow or Wednesday 
Meet 4:00 on Wednesday at Ilistrict for presentation practice 
- Bring DataShow - Doug, Marilyn, Linda 
Want LSD done. 
Tony - bill more!! 
- Must have 2 big bills! 
Leslie needs to do another trail thing after this council meeting. 
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M E E T I N G  S U M M A R Y  GNZMH!LL 

Carefree Dainage Progress Meeting 

ATTENDEES: N. Zero G. Fudar 
J. Pearson L. Dornfeld 
G. Neiss D. Williams/FCDMC 
L. Johnson/CH2M HILL E. Korsten/Town of Carefree 
T. Bokich/CH2Ivl HILL 

FROM: T. Bokich/CH2M HILL 

DATE: March 24,2003 

The meeting was called to order on 10/24/02. 
Keep sconing, describe method 
Nov. 6th - Powerpoint 
- Have Gary and Erich review 
- Send to Betsy Wise 
Thursday, 31s' at 8:30 @ CH2M HILL 
Meeting with Richard Harris 
- Stagecoach Pass Wash - not included done by DEI 
- Approximate - no profiles 

- If detailed to FEMA, need profiles 
WSE 
- WSE @ Stagecoach pass wash 
- 2618.0 
- Still preliminary 
Because of momentum set levees @ 2:l (Hal Marron's reassessing per Richard Harris) 

PHXiMEETlNG SUMMARY PROGRESS.10.24.02.00C 



M E E T I N G  S U M M A R Y  CH2MHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: L. Johnson/CH2M HILL 
Mark Brewer 

FROM: T. Bokich/CH2M HILL 

DATE: March 25,2003 

The meeting was called to order 10/23/02. 
Have not seen corrected mapping submittal. 
- Survey stuff to review has to be part of TDN (seated). 
Entry types: see if it will translate. 
Get xls files off of website. (resources?) 
- Populate with what they want, nothing else in there. 
- Don't format. 
- Copy -paste special - valves only. 
Review based on everything you would see on hard copy map 
Don't deliver any title block stuff. 
Cauto file = everything that doesn't have specific place. 
Galloway Wash where typing in, put in cauto file (just fdpl. limits). 
Leader stuff is cauto file -not in that file. 
Every reach on it's own layer 
They would prefer 
Some river (some river stationary) base it on river name 
River 1 Reach 1 
Deliver in this format: FCDQ0-37 

J. 

space 

Robert Moon should have PRJ-RID for Carefree Proj. ('2-326) 
Shouldn't have to deliver soil types. 
Cross Sections on UC - same levcl xsections same name 
Same stream can be same level. 
UC Reach 1, UC Reach 2. 
New stations, Something different than UC. 
Excel files = Exactly the same sytax and spelling. 
Colors & line styles 
- Do a line style for in web. 
AutoCAD in download from Web. 
Snapping is huge issue - snap to ends 
Drainage basins & flow paths. 
Flow path shapes to basin (can't be same line string) 
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CAREFREE DRAINAGE PROGRESS MEETING 

Physically close fldpl. Pehygon - any polygon feature 
Surface at elevation - everything else is 2D 

. Ask Marilyn -can we submit small packages. 

PHXlMEETlNG SUMMARY PROGRESS.10.23.02.DOC 



M E E T I N G  S U M M A R Y  CH2MHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: E. Korsten/TOC 
M. DeIiosa/FCDMC 

FROM: T. Bokich/CH2M HILL 

DATE March 26,2003 

T. Bokich/CH2M HILL 
L. Johnson/CH2M HILL 

The meeting was called to order on 10/16/02. 
Should Town be allowed to do bank protection 
- Do not alter water course. 
$113k St. Bridge 
Category of stuff that affects CF, but not within jurisdiction. 
Lump into groups as part of maint. Project 
- Easily fixed. 
Problems without feasible solutions (i.e. CF Highway) 
Problems that can be fixed, but need funding help. 
Private projects 
- House in island - she should have had flpl use permit 
- Homeowner's Assoc. 
We want Town comfortable with criteria 
Want range of costs in criteria 
Implementation Plan 
- Needs to be realistic 
- Public Works $$ 
Town is prepared to adopt 
This is the criteria.. . . 
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0 
M E E T I N G  S U M M A R Y  GH2MHILL 

Carefree Drainage Progress Meeting 

A ~ E N D E E S :  L. Johnson/CH2M HILL 
? 

FROM: T. Bokich/CH2M HILL 

DATE: March 27,2003 

The meeting was called to order 10/15/02,9:00 am at the offices of FCDMC. 
The meeting with the Town would be better for 10/24. L. Johnson is to check back in 
with Jon today. Location will be at the Town. 
Need to meet with Erich, Leslie to talk to Gary about approach - does Erich want to 
present to Council? 
Town Council Presentation in November 
- 11/5 is election day, confirm that date of meeting is the following Tuesday - Nov. 

12th' at 5:00 pm. 
- Check Doug's availability on the 12th 
- Make sure they know we are giving solutions 
- Purpose of presentation is Prioritization Process - quick fixes/long term funding - 

next phase is that we will look for funding. 
- LSD to help prepare Power I'oint presentation 
Data Collection Report 
- S. Tucker has it, review by next Friday 
- Trails report currently being revised, better copies needed of a few maps. 
Floodplain Mapping 
- See nvalves first, methodology 
- Review format of deliverables and maps - large scale maps for draft - descriptions at 

every cross section. 
- Set up meeting for submittal. 
- UC wash almost entirely done - preliminary packet example. 
- Marilyn to talk to Tim - on call contract. 
- Talk to Mark Brewer about Design Std's. 
Emergency Access Map 
- Only one rain gauge, cannot give delay time from rain gauge like example maps. 
- Format of final product. 
Implementation and Funding Plan 
- Look at N. Peoria funding matrix. 
- Marilyn suggested that Leslie help prepare plan -bonding, capacity, development 

fees 
- Strategic plan? More than 5 hours. 
- T. B O G C ~ ~ O  call Leslie. 
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CAREFREE DRAINAGE PROGRESS MEETING 

Monitoring & Inspection Plan 
- Get some sense of maint. Budget and crews 
- JEF can begin 
- Cya statement 
- "this memo covers these issues" 
- Tony, JEF & Linda recommend format to you 
Schedule 
- Critical time path - LSD 
- Mailing List? New Flyer 
- %asmany 
- Needs to have where we are going, where we've been 
Nov. 1 9 t h  @ 9:00 am is the next meeting. 

PHWMEETING SUMMARY PROGRESS. 10.15.02.DOC 



M E E T I N G  S U M M A R Y  CHZ?MHILL 

Carefree Drainage Progress Meeting 

AnENDEES: J. Pearson 
N. Zeno 
G. Neiss 
M. DeRosa/FCDMC 

L. Dornfeld 
T. Bokich/CHZM HILL 
L. Johnson/CH2M HILL 

FROM: T. Bokich/CH2M HILL 

DATE: March 27,2003 

The meeting was called to order on 10/10/02. 
Add Leslie's report to Data Collection report - final 
Gordon Zucker & Mayor - need to attend next one. 
Council meeting 
- Couple days before get them write up 
- Narrative - 1 page overview. 
Von will coordinate with Mayor and Council. 
22nd Tuesday 
24th Thursday - Leslie not available -Jon to let me know. 

PHWMEETING SUMMARY PROGRESS.10.10.02.DOC 1 162944 



M E E T I N G  S U M M A R Y  CH21VIHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: M. DeRosaIFCDMC 
D. Williams/FCDMC 

FROM: T. Bokich/CH2M HILL 

DATE: March 27.2003 

The meeting was called to order on 10/4/02. 
Didn't want to show Town all of these ... how should we eliminate - in conjunction with 
traffic access plan? 
Perhaps just explain priorities 
- Cost 
- Ease 
- Etc. 
Have them rate priorities, don't worry about showing them list. 
Do they want to present to Town CounciI? 
- Doug thinks council meeting is important 
- Nov. 5th - get on agenda 
- For Thursday - background 
- Validate weight of importance 
- Have Fuller review all 
Next Tuesday's meeting is at the District, not CI12M HILL. 
Copy of data collection report for Erich. 
First: Background 
Second: Criteria & weighting 
See what they think 
Exhibit plot out 11 x 17. 
One or two page synopsis on where we've been, where we are going 
- Bullets: problems 

- Features 
- Example locations - talk about procedure 
- Next page - criteria and how we ranked 

Leslie is going Thursday 
- Suburban on Thursday from District 
Call Jon Pearson to confirm meeting 
- Council for Nov.? What is required to get on agenda? No PowerPoint? 
Items for Tony 
- Tc map options - talk to Fuller 
- Lieker - Mtn. View - fence on berm? Call Stacey. 
- Fall AFMA mtg. 
- Mtn. View C.O. letter? - Tony was not done yet. 

PHWMEETING SUMMARY PROGRESS.10.4.02.DOC 1 162944 



CAREFREE DRAINAGE PROGRESS MEETING 

Marilyn 
- Get copy of implementation and funding plan from Marilyn - - Get CVL updated rpt. - Doug & Geza 
- Review of data collection rpt.? 
- Trip tomorrow - Melissa & Marilyn will get vehicle meet @ 8:30 am @ District 
Do table of contents and e-mail to Marilyn - ASAP 
- Have Steve Tucker look at hydrology again (2 weeks) 
- Have Erich look at data collect report (2 weeks) 
Meeting with Town on Thursday 
Meet here Thursday @ 1:00 
- Pull Fuller off 
- Leslie to meet here @ 1:00 
Meeting reminder 
- Marilyn to send out moved here. 
- Remind Erich he's invited 
Talk about agenda for next Tuesday's 
2 copies of data collection rpt. 

PHWMEETING SUMMARY PROGRESS.10.4.02.DOC 2 



M E E T I N G  S U M M A R Y  @H%MHILL 

Carefree Drainage Progress Meeting 

ATTENDEES: M. B00k/LSD 
D. Williams/FCDMC 
J. Fuller/ JE Fuller 

FROM: T. Bokich/CH2M HILL 

DATE: March 27,2003 

The meeting was called to order on 8/20/02 
Altern. Analysis - Ident. Problem 
- Preliminary spreadsheet 
- Another map with transportation 

T. Bokich/CHZM HILL 
L. Johnson/CH2M HILL 
M. DeRosa/FCDMC 

- Impassable map 
- Which ones to put first? 
- We should put first - bigger issues 
- Apply Geza's matrix 

- Do among ourselves in a week or two, or have CH2M go through first 
- E-mail fax results 

- Meet with Town the 21.d week in September. 
Schedule 
- Going to slip behind a little 
- Tony enlisted help to get us back on track. 
- Talk about after meeting. 
- Doug wants this finished before his other projects start. 
November public meeting - slip to January 
Meeting with press - end of October/early November 
Council Meeting - October 
- Council presentation November 
- Keep delineation stuff separate 
- One meeting at end (January) 
N. Scottsdale study -just use 6 hr. for our stuff 
Issue is final -have Marilyn look at before making copies. 
Letter to Erich 
- E-mail to Doug, he will send out. 
- Copy Jon Pearson 
Next 30 days 
- Meet with Town - May or in September 
- Give them final data collection rpt. 
- CH to work through prior - contact via e-mail, meeting if we need to 
- Council presentation in November 

- PowerPoint 
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CAREFREE DRAINAGE PROGRESS MEETING 

- Final public meeting presentation/open house in January and other council meeting 
at very end. 

- Mike Book to get council dates. 
Jon is done with data collection. 
- HEC-1 
- Level 1 alt. Analysis 

- General issues 
Todo 
- Level 2 - haven't started yet 
- Help with conceptual solutions. Jon would rather do after have prioritization list. 
- Brainstorming 
- VE meeting . Jon overspent on HEC-I, sed. analysis spent a lot of time (over 5%) . Write explanation why, in report, that DEI 
Get one copy to Marilyn this week of Data Collection report. 
Move meeting time to 9:00 am. 

PHWMEETING SUMMARY PROGRESS 08.20.02.DOC 



Patrick Wolf - FCDX 

From: Richard Harris - FCDX *;:": Friday, June 11, 2004 2:39 PM 
Felicia Terry - FCDX 

Cc : Richard Harris - FCDX; Patrick Wolf - FCDX; M~chael Duncan - FCDX 
Subject: Carefree FDS 

Felicia 

As requested by Patrick, this message is to confirm that I approve of the technical documentation within the subject study 
TDN, and recommend that it be sent to FEMA for review now. 

If you have any questions, please let me know. 

Thanks. 

Richard 



CH2MHILL T R A N S M I T T A L  

e To: Flood Control District of Maricopa From: Patrick Wolf 
Countv 2625 S Plaza Dr . - -~~ ~ ~ 

2801 west Durango Street 
Phoenix, AZ 85009 

Suite 300 
Tempe, AZ 85282 

Attn: Richard Harris Date: June 10,2004 

Re: Carefree Technical Data Notebook (Inserts) 

We Are Sending You: 

Attached 

Shop Drawings 

Prints 

Under separate cover via 

Documents 

Specifications 

Copy of letter Other: 

Tracings 

Catalogs 

- -- 

Quantity Description 

2 Technical Data Notebooks - Inserts 

cD's 

Memo addressing comments. 

If material received is not as listed, please notify us at once 

Remarks: 

Copy To: 

PHWlRANSMllTALTO RICHARD HARRIS 527.04.DOC 1 162944.DP.05 



From: 'dc;" 
Subject: 

Erickson, Bill [Berickson@scottsdaleaz.gov] 
June 04,2004 11 :53 AM 
Wolf, PatricWPHX; Richard Harris - FCDX (E-mail) 
Bokich, TonyIPHX 
Carefree DMP Review 

Patrick: 

City staff has reviewed the subject plan, specifically the Carefree Floodplain Delineation 
within Scottsdale, sheets 2 and 3 of 8 and have no objections. 

One question we did observe some buildings on our 2002 and 2004 aerial photography 
adjacent to the unnamed central tributary to Cave Creek and just south of Stagecoach Pass 
on the south side of the Carefree Highway on panel 3 of 8 between the match line to sheet 
2 and section 1.8424 which are not shown on sheet 3. If these are out-buildings or 
livestock shelters, this comment is mute. If they are habitable dwellings staff believes 
they should be shown prior to submitting the package to FEMA. 

I£ I can be of further assistance, please let me know. 

Sincerely. 
William Erickson 
Floodplain Administrator 
(480) 312-7652 



To: Town of Carefree 
100 Easy Street 
Carefree, AZ 85377 

From: Patrick Wolf 
2625 S. Plaza Drive, Suite 300 
Tempe, AZ 85282-1 843 

Attn: Erich Korsten, P.E., Ph.D. Date: May 28, 2004 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 

1 Carefree Drainage Master Plan 

11 Carefree DMP - Executive Summaries 

17 Carefree DMP - Executive Summary Inserts 

2 Carefree DMP - Data Collection Report 

If material received is not as listed, please notify us at once 

Remarks: 

Copy To: 

PHWTRANSMlTTALERlCH KORSTEN 52&M.DOC 1 162844 



CH2MHILL T R A N S M I T T A L  

e 
To: Citv of Scottsdale From: Patrick Wolf 

74i7 E. Indian School Rd 
Scottdale, AZ 85251 
(480)312-7652 

2625 S. Plaza Drive, Suite 300 
Tempe, AZ 85282-1843 

Attn: Bill Erickson l Ginny Coltman Date: May 28,2004 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 

1 Carefree DMP - Floodplain Delineation Study Technical Data Notebooks 

If material received is not as listed, please notify us at once 



Wolf, PatricWPHX 

From: *r 
Subject: 

Pete Brothers [PBrothers@aztec.us] 
May 28,2004 7:59 AM 
Wolf, PatrickIPHX 
Al Reece 
RE: Carefree DMP 

Patrick, 
AS per our phone conversation I am responding to this email 

Issue -1, 
The points your are inquiring about were surveyed and are in the ASCII file that we sent 
you. The reason they are not in the field notes is because they are elevation shots only, 
not critical pipe locations. 

Issue -2, 
Of the 13 culverts you listed, only three were requested on the scope of the project. 
They are 243 (survey pts. 1454-1482), 244 (survey pts 1439-1451), and 245 (survey pts 
1377-1437). ~ l l  these points can be found in the ASCII file we sent you. Of the other 
ten, three of those are outside of the mapping limits that we received from M&B. 

If you have any questions please feel free to call me. 
Thanks, 
Pete Brothers 
Survey Coordinator 
AZTEC- 
Address: 3747 E. Grove St. Phoenix AZ 85040 
Switchboard: 602 454 0402 
Direct Line: 602 458 9276 
Fax: 602 458 9359 
ieb: http://www.az.tec.us 

il: pbrothers@aztec.us 

----- Original Message----- 
From: ~ 1 - ~ e e c e  

. 

Sent: Thursday, May 27, 2004 9:20 AM 
To: Pete Brothers 
Subject: FW: Carefree DMP 

Pete, Can you go into a201056 and find these survey points? 
A1 
----- Original Message----- 
From: Patrick.Wolf@CH2M.com [mailto:Patrick.Wolf@CH2M.coml 
Sent: Thursday, May 27, 2004 9:16 AM 
TO: A1 Reece 
Subject: Carefree DMP 

Al- 

Can we have your response to these two 
Issues for the Carefree DMP? 

1.The information for survey points 1508 
to 1518 and 1546 to 1555 is missing in e he survey notes in the TDN. 
2. I am missing culvert information for 
13 culverts from the Carefree DMP. I 



need the length, invert elevation, and 
ground information. They are culverts 
221 to 228 and 241 to 245. I have the 
approximate location for the culverts 
if you need that information. The 
reports says these were surveyed, 8 ut I can't find that information. 
We need these issues resolved before 
Flood Control will submit to FEMA. 
Please let me know if you have any 
questions. 

Thanks ! 

Patrick Wolf, P.E 
CH2M Hill 
(480) 377-6273 



T E C H N I C A L  M E M O R A N D U M  CHZMHILL 

Response to Review Comments 
PREPARED FOR: Richard Harris 

Flood Control District of Maricopa County 

PREPAREDBY: Patrick Wolf 

DATE: May 27,2004 

Subject: Carefree TDN Comments Response Memo 

Richard- 

The following memorandum is in response to your review comments written on May 18, 
2004. The comments from your review memo are included with the response action taken 
following each comment. 

1. Patrick Wolf of your staff brought me revised prints of study sheets 2 and 3 to 
replace the existing ones, today. Can you please tell me the reason for this, and if 
there is a need to update the electronic drawing files, also? 

Response- The reason the sheets had to be replaced is that there was still concrete structures 

0 
showing up on the hard copy which did not show up on the mappers drawing. We were 
instructed to make sure the mappers drawing and our sheet file maps were exactly the 
same, this is why we made all the veg lines on our sheet file straight lines instead of 
scalloped lines. The mappers drawing on the cd shows no concrete structures so we could 
not have them showing up on the hard copy of the maps. 

2. The Facilities Map is missing from the TDN. Please replace it. 

Response- The Facilities Map was included, but in the wrong location in the report. 

3. The missing survey data that has been requested from A1 Reece of Aztec 
Engineering is st31 needed, and should be added to the TDN before it is sent to 
FEMA for review. Please address. 

Response- An additional email was sent to Aztec Engineering to resolve these issues. a ,  

4. The memo from Patrick within appendix D.5 regarding "Boundary 
Conditions.. .Unnamed Central Tributary To Cave Creek", lists the amount of flow 
that will travel south along the eastern roadside channel of Tom Darlington Road as 
128 cfs. Please revise the label on Study sheet 3 to reflect this amount. 

Response- This flow has been updated to 128 cfs on Study sheet 3. 

@ 
RESPONSE MAY 18.DOC I 



RESPONSE TO REVIEW COMMENTS 

5. The memo from Patrick within appendix D.5 regarding "Boundary 
Conditions.. .Windmill Wash, lists the starting WSEL at culvert #I04 as = 2487.42'. 
However, the starting WSEL in the model as taken from the CD is = 2488.48'. Please 
rectify. 

Response- Due to the new flows, the WSEL changed to 2487.42 at culvert #104, this water 
surface was updated in the HEC-RAS file. 

6. On the CD, files with the name formats Ucdiv-Final." and UC-Final-NS.* no longer 
should remain because they are for areas that have been removed from the 
submittal, west of Terravita Way. Please update the CD accordingly. 

Response- The CD has been updated accordingly. 

7. For the HEC-RAS model of Galloway Wash Middle Branch, please revise the Title 
so it doesn't include the word "Test". 

Response- The title has been revised. 

8. On the CD within the Hydraulics folder of the CAD file, please check for files that 
still include information for the area west of Terravita Way, and replace/revise 
accordingly. Also, to avoid possible confusion, please remove files that aren't 
relevant to the submittal, such as FPZFCD-0ld.dxf. 

4 Response- The areas west of Terravita Way have been removed for this submittal. 

9. Section 0.8966 on the profile plot sheet 01U is not shown on study sheet 2. Please 
add it. 

Response- This cross section does not exist in the HEC-RAS file and was removed from 
sheet 01U. 

10. Please complete Table 5 by adding all the positive values to the column entitled 
"Proposed Increase". 

Response- Table 5 has been updated. 

11. Regarding the comment #18 I made about Rob's misspelling of the word "dessert" 
in his memos about CHECK-RAS messages, I've found that he also misspelled the 
first subtitle "coeffiecient", also. Please revise all relevant sheets. 

Response- This edit has been made. 

12. The Regulatory elevations shown on Table 8 should be checked for the following 
cross sections: 0.7626,0.6025,0.583,0.5198,0.3647, and 0.2547. I re-ran the SCP HEC- 
RAS file from the CD, and then generated a new .REP file to check the differences 

RESPONSE MAY 18.DOC 2 



RESPONSETO REVIEW COMMENTS 

myself, and what I found is that the values listed in the table and those generated 
differed by from 0.09 to 0.32 feet. Please address. 

Response- The HEC-RAS was re-run with flow distribution turned on and the new values, 
which matches the report file, was upated in Table 8. 

RESPONSEMAY 18.WC 



May 12, 2004 
Carefree DMP (FCD 00-37) 

' Comments to accompany digital data submittal of this date from CH2M 
HILL appear in red color, and were prepared by Rudy Stricklan, RLS. 

CARTO.DXF (CP-201 mapping) 
1.1 I The layer VEG-LINE is depicted on the hard copy maps using a 

scalloped pattern (nnnn). Digitally, these lines were delivered as 
straight segments using a continuous linetype. To resolve this issue, 
choose one of the following methods. 
A. The linetype associated with this feature needs to be a linetype 

that will produce this symbol (the preferred method). 
B. If the linetype does not produce this symbology, then the line 

work needs to be delivered such that it matches the scalloped 
pattern. 

The linetype used to produce the vegetation is now continuous, and 
appears so on the hardcopy mags. 

2.[ I There are still missing pieces of line work that were contained in 
the original deliverable. Most of these appear to be related to the 
misplacement of some of the features that were on a layer called 
CONCRETE. The remaining features from t h k  layer were deleted. For 
examples, see image CARTO-MISSING~ . JPG, CARTO~MISSING~ . JPG, CARTO- 
MISSING3.JPG. CARTO-MISSINGA.JPG, CARTO-MISSING5.JPG and CARTO- 
MISSING6.JPG. Correct all occurrences 

All miscellaneous concrete features were removed from the digital 
files, and therefore no longer appear in the hardcopy maps. 

1.[ ] There is line work on text levels ermtext and text (based on the XLS 
file) . 
Fixed at this submittal. 

2.1 I Some of the leader lines do not match the leader lines used on the 
hard copy maps (ex: page 2). The digital files need to match the hard 
copy maps (be the same, not similar). 

Fixed at this submittal. 

3.1 I The section lines and associated'text are missing. If the section 
lines were obtained from FCD, then you do not need to provide them 
(the associated text will still need to be provided). 

Fixed at this su?anittal. The section lines were provided by FCD, and 
the section numbers are on level 1 in CARTO.DXF. 

4.[  I The existing floodplain line work on page 11 is missing. It needs to 
be included in this deliverable. 

There is no longer a mag page 11, tuXl floodplains in FNZNFCD.DXF now 
match the hardcopy. 

5.1 ] There is text from the legend/title block area. No line work or text 
from the border, legend or title block area should be submitted. 



Fixed at this submittal. 

'. 
6 . 1  I The charts from some hard copy maps were included, but not all of 

them. Since there is a mixture at this time, please resolve by 
removing all charts from this deliverable. Please note, this is for 
this project only. 

Fixed at this suhnittal. 

7 . [  ] There appears to be some culverts on page 5. If so, they need to be 
submitted in the culverts deliverable (CP-303). If this line work is 
not a culvert, then it needs to be included in this deliverable. 

The linework in question were culverts, and revised file CULVERT.DXF 
is again being submitted. 

COLVERT.DXB (CP-205) 
l.[fl File is now accepted with the April 28, 2003 submittal, based on 

corrections made by FCD. 

File CULVERT.DXF is being resubmitted, due to changes noted in CARTO, 
item 7. 

Revised files DRNBSN.DXF and DRNBSN.XLS are being submitted to address the 
following three conunents. 

l.[ ] Every basin does not have the required text string (HEC1 id) that 
identifies it. 

2.[ ] The revised line work does not match the hard copy map accepted by 
Steven Tucker (Figure 6 - HEC1 Schematic). 

' 1. [ I Some of the values for RTIMP do not match the HEC-1 model (per Steven 
Tucker's review). 

DTM FILES (Chapter 1) 
The files were tentatively accepted from the November 4, 2002 submittal, 
based on corrections made by FCD. Final acceptance was based on receiving a 
response to the following question. No response has been received in four 
subsequent submittals. 
1.[ ] The DTM data exceeds the contour line work extent by 50' +/ -  in some 

areas. Since this data is not supported by the sealed contour line 
work, it will be deleted. Please confirm whether or not the sealed 
contour line work should cover these areas. 

DTM features not covered by contours should be deleted. 

ELV.DXF (CP-207) 
This file was tentatively accepted with the April 28, 2003 submittal, based 
on corrections made by FCD. Final acceptance was based on receiving a 
response to the following question. No response has been received in three 
subsequent submittals. 
1.t I The contour line work exceeds the DTM data extent by 35' + / -  in some 

areas (this is in addition to the west side of the northern most area 
that tied into some existing mapping and used the DTM data from that 
project to create the contours). Since the contours are to be 
created/supported by the DTM data, please confirm whether or not the 
sealed contour line work is supported in the areas with no DTM data. 

Contour data not supported by underlying DTM has been iqported from 
adjacent project areas and has been found to be of sufficient 



accuracy to merge with contour data derived for this project. 

FPBLN.DXF, FPBW.XLS (CP-310) 
1.[ ] The layer names used to create these deliverables were not setup per 

the specification. They need to be setup using the reach or river 
name used in the HEC-RAS model/reports. Since the river names were 
not setup properly in the HEC-RAS model, please use the reach names 
to make the proper layer setup for these files. 

Revised files FPBLN.DXF and FPBLN.XLS are being submitted which 
resolve this issue. 

FPCTLFCD.XLS (CP-109) 
1. [ ] This file appears to be missing many of the ERMs listed on thehard 

copy maps, i.e.: ERM 23, ERM 27, etc .... Please correct or explain. 
Revised file FPCTLFCD.XLS is being submittea which correlates to the 
haracogy mags.. 

FPSRFFCD.DXF (CP-311) 
I.[ ] A significant amount of line work is on unassigned level(s) for this 

deliverable (see note 2 under General Requirements). 

Revised file PPRSRFFCD.DXF is being submitted and resolves this 
issue. 

2.[ 1 All of the line work is not snapped to the floodplain limits (see 
note 2 under Specific Requirements). For examples, see image 
FPSRFFCD-SNAP1.JPG and FPSRFFCD-SNAP2.JPG. Correct all occurrences. 

Revised file PPRSRPFCD.DXF is being submitted and resolves this 
issue. 

FPXFCD.DXF, FPXFCD-XLS (CP-313) 
1.1. ] The layer names used to create these deliverables were not setup per 

the specification. They need to be setup using the reach or river 
name used in the HEC-RAS model/reports. Since the river names were 
not setup properly in the HEC-RAS model, please use the reach names 
to make the proper layer setup for these files. 

Revised files FPXFCD.DXF and FPXFCD.XLS are being submitted and 
resolve this issue. 

FPZWCD.DXF, FPZNFCD-XLS (CP-315) 
1.[ ] There are several zone/polygon areas that are missing the required 

point in order to identify it's zone type (A, AE, etc ... ) .  
2.1. ] The line work has undershoots and overshoots (dangles), i.e.; all of 

the line work is not snapped to adjoining line work in order to 
enclose each zone/polygon area. For examples, see image FPZNFCD- 
DANGLE.JPG. Correct all occurrences. FYI - When this error is 
corrected, additional points may need to be added to these areas per 
comment 1. 

3.[ I There are sliver areas created by poor digitizing. For examples, see 
image FPZNFCD-SLIVER.JPG. Correct all occurrences. FYI - When this 
error is corrected, it may eliminate some of the mlssing points 
described in comment 1. 

Revised files FPZNFCD.DXF and FPZNFCD-XLS are being sulnnitted and 
resolve these issues. 



- T E C H N I C A L  M E M O R A N D U M  CHZMHILL 

PREPARED FOR: Richard Harris 
Flood Control District of Maricopa County 

PREPARED BY: Patrick Wolf 

DATE: April 23,2004 

Subject: Carefree TDN Comments Response Memo 

Richard- 

The following memorandum is in reponse to your review comments written on November 
12,2003. The comments from your review memo are included with the response action 
taken following each comment. 

1. In a memo from Emili located within Appendix D.5 for the Terravita Way Split, she 
says that 1600 cfs will pass through the box culverts and flow north, and an 
additional 650 will pass over and join the 1600, adding up to 2250 cfs. However, the 
study map sheet 2 at that location shows a discharge of 2270 cfs, and this value is 
repeated in the discharge table on the same sheet. This value is also listed on the 
table called "Summary of HEC-RAS Model Flow Changes" in the text and in 
Appendix D.5. Please rectify. 

Reponse- The flows in this HEC-RAS analysis were changed due to the additional analysis 
that was performed February 2004. The flow split has been updated, the flow that will pass 
through the culverts is now 1578 cfs and the flow that overtops the road and rejoins this 
flow is 514 cfs for a total of 2092 cfs. 

2. Please add a label to study map sheet 2 for the 663 cfs that will flow towards the 
west at Terravita Way. 

Reponse- The flow that overtops Terravita Way and continues west is now 562 cfs, a label 
has been added to sheet 2 to show this flow amount. 

3. Within section 2 of the TDN, Rob says in the ADWR Abstract that "The majority of 
the Wash remains in the North and South.. .". First, I believe that Rob meant to say 
that the "...majority of flows remain.. ..", and secondly, I think he meant to say 
". . .West.. ." instead of " ... South.. .", there. Please check. 

Reponse- These two edit changes were made. 

REPONSETO R HARRIS.DOC 1 



' 4. Within the fourth paragraph of section 4.1, the word "...crossing.. ." should be 
plural. Please address. 

Reponse- This edit was made. 

5. Within the fourth paragraph of section 5.1, the words "...for the Town ..." should be 
removed in describing the limits of study. Currently it looks redundant. Please 
address. 

Reponse- This edit was made. 

6. on Table 2, please add the Model Elow change section and amount for Unnamed 
Central, South Branch. 

Reponse- The Unnamed Central, South Branch is already on Table 2, it is on page 5-3. 

7. Section 5.6 could be improved by replacing the word "This" in the second sentence, 
first paragraph, with "The previous". Please address. 

Reponse- This edit was made. 

8. Table 5 will need to be revised so that it is in a format compatible with previously 
approved FEMA studies. I have attached a copy of such a table with these 
comments, and recommend that you contact me with respect to presentation for 
locations where the "increase" of value due to the "With Floodway" locations, is 
negative. ' *  Reponse- Table 5 has been revised so that it matches the output from the HEC-RAS Report 

files for each model. The locations where the "increase" of value due to the "With 
Floodway" location is negative are all less than -0.1, which is acceptable to FEMA per my 
conversation with Richard Harris on April 23,2004. 

9. For the Windmill Wash Combined Profile Plot, please change the word "Change" to 
"Chance" in the upper left hand comer. 

Reponse- This edit was made on this plot. 

10. Regarding the contents of Appendix C.1, within the hardcopy printout for the file 
fpctlfcd.xls, the ERM's labeled 119,120,133, and 134 could not be found on the 
study maps. Why? Are they located within the Addendum area of Floodplain 
Delineation (West of Terravita Way)? 

Reponse- The ERM's are not located on the study maps and were removed. 

11. With regards to the Table 10 copy within Appendix C.2, why are there so many 
blank invert and ground elevation entries on the last page? Please address. 

Reponse- An email was sent to Aztec Surveying requesting this info. (A copy of that email 
is attached) 
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12. 'Information for s w e y  points 1508-1518 and 1546-1555 for culverts used in the 
hydraulic analysis, is missing from the sealed survey notes. Please restore. 

'@ Reponse- An email was sent to Aztec Surveying requesting this info. (A copy of that email 
is attached) 

13. Within the sealed s w e y  notes, there is ahand-written note for survey points 1120 
and 1121 that reads "36" CMP, while the Existing Facilities Map from the DMP Lists 
a 30" culvert (#164). Per that map, the culvert is located at Pima Wash and Milky 
Way Road, although the HEC-RAS model doesn't reflect this. Please address. 

Reponse- The culvert is a 36" CMP and has been updated on the Existing Facilities Map. 

14. The culverts listed in the survey notes for culvert #I57 are 30" in size. This is 
reflected in the HEC-RAS model for SCFFinal.prj model at RS 0.5170. However, the 
size listed on the Existing Facilities Map is 24". Please rechfy. 

Reponse- The culvert is 30" and has been updated on the Existing Facilities Map. 

15. There is a hard-copy list of CD files within Appendix D.6 that should be revised to 
reflect the model name changes that have been made since the last submittal. Please 
address. 

Reponse- The hard-copy list of the CD files has been updated. 

16. On the CD within the TDN, there are a number of CAD files within a folder of the 
same name. The areal extent of these files passes West of Terravita Way into an area 
that has been removed from the project insofar as what we want to send to FEMA 
for a LOMR. The District is interested in receiving and reviewing files for the 
"removed area, but the files that we send to FEMA should be truncated at the 
current study limits in order to avoid confusion. Please revise the files on the TDN 
CD accordingly. 

Reponse- The files on the CD have been updated to the current study limits. 

17. Within Appendix E.4 of Volume JJ, there is a section entitled "Ineffective Flow 
Area", which addresses hydraulic model blocking for the area West of Terravita 
Way. Because this area has been removed in terms of what FEMA will be reviewing, 
the section should be removed to avoid confusion. Please address. 

Reponse- This section has been removed. 

18. Within Appendix G of Volume 11, there is a memo from Rob entitled "Galloway 
Wash Middle Branch CHECK-RAS Message Explanations. Within the first 
paragraph the word "desert" is misspelled as "dessert". Further review shows that . 

Rob made this error in all his memos regarding the CHECK-RAS results. Please 
revise spelling, accordingly. 

Reponse- This spelling has been revised for these sheets. 
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'. To: Flood Control District of Maricopa From: Tony Bokich 
Countv 2625 S Plaza Dr 
2801 west Durango Street 
Phoenix, AZ 85009 

Suite 300 
Tempe, AZ 85282 

Attn: Mark Brewer Date: November 2003 

Re: Mapping, Hydrology and Hydraulics CAD Deliverable, FCD 2000C037 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings 

Prints 

Documents 

Specifications 

Copy of letter Other: 

Tracings 

Catalogs 

Quantity Description 

1 CD of Mapping, Hydrology 'and Hydraulic Files 

If material received is not as listed, please notify us at once 

Remarks: 

See Attached. 

Copy To: 
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TRANSMITTAL 

Mark, CH2M HILL and M&B Aerial have addressed each of your mapping, hydrology and hydraulic 

a submittal comments as stated below. 

Current Submittal Comments: 
Submitted: September 30,2003 

CARTO.DXF (CP-201 mapping) 
1.1 I The file is named incorrectly (PWRPL.DXF). 

The information submitted in PWRPL.dxf has been re-submitted in the file Carto.dxf file. 

2.[ ] Almost all of the features were removed from this deliverable. It 
now contains only power poles. The other carto features need to be 
placed back into this deliverable (except for the features that 
were to be moved to the STRTDTL.DXF deliverable). 

The complete CARTO.dxf file has been re-submitted with the information originally submitted 
lncludlng the hformatlon previously submitted in PWRPL.dxf. Also, the blocks in question 
have been exploded and assigned layers. 

3 . 1  ] The blocks contained in this file need to be defined on the layer 
that the feature is associated with, i.e.: block name lipole, 
(which represents power poles), would need to have the entities 
that define the block drawn on a layer called powerpole, which can 
then be inserted into this drawing file (this applies to all 
blocks, not just the power poles). To rephrase the comment another 
way, there is line work on a layer called 0.  All of the line work 
must be placed on self-explanatory layer names (see Layer under 

' 0  File Structure). This is associated with blocks that are drawn on 
layer 0. 

All of the blocks were re-created on the layer they ultimately need to be on in the CARTO.dxf 
deliverable. All of the blocks in CARTO.dxf have been updated with the new blocks on the 
correct layer. 

CARTO.DXF, CARTO.XLS (CP-302 study) 
1.1 1 There is line work on text levels enntext and text (based on the XLS file). 

The ERM symbols and the limlts of detailed study line work have been moved to their own 
levels. The CARTO.xls file has been updated to specify this. 

CTRL.XLS (CP-105) 
l.[fl This file was tentatively accepted with the November 4, 2002 

submittal, based on corrections made by FCD. Final acceptance will 
be based upon a comparison against the sealed/signed TDN. This 
file was delivered again with this submittal. Since it was 
previously accepted (tentatively), it was not reviewed. If there 
were changes to this file from when it was originally accepted 
(tentatively), you need to let us know (either way) so that a new 
review can be performed and the original data replaced. 

RE: Three re-submittals have been made since this comment was 
made, but no response has been given. If yes, please explain what 
the changes are. '. Nothing has changed on this file since it's acceptance. Please disregard reaubmittals of this 
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file. 

I .  [ f l  This i i l e  ;as t e n t a t i v e l y  accepted wi th  t h e  Apr i l  2 8 ,  2003 
submi t t a l ,  based on co r rec t ions  made by FCD. Fina l  acceptance w i l l  
be based upon a comparison a g a i n s t  t h e  sea led/s igned hard  copy 
maps. This  f i l e  was de l ive red  aga in  wi th  t h i s  submi t t a l .  Since it 
was previous ly  accepted ( t e n t a t i v e l y ) ,  it was not  reviewed. I f  
t h e r e  were changes t o  t h i s  f i l e  from when i t  was o r i g i n a l l y  
accepted ( t e n t a t i v e l y ) ,  you need t o  l e t  u s  know ( e i t h e r  way) s o  
t h a t  a new review can  be performed and t h e  o r i g i n a l  d a t a  rep laced .  
P lease  adv i se .  

RE: Two re - submi t t a l s  have been made s i n c e  t h i s  comment was made, 
but  no response has  been given.  I f  yes ,  p l ease  expla in  w h a t  t h e  
changes a r e .  

Nothing has changed on this file since it's acceptance. Please disregard re-submittals of this 
file. 

DQ.XLS (CP-206) 
l.[xl File is now accepted from the November 4,2002 submittal. 

DRNBSN.DXP, DRNBSN.XLS (CP-305) 
Files are tentatively accepted at this time based on the following corrections made by FCD and 
StevenTucker's review of the XLS file. 
l.[fl There are still some sliver drainage basins/polygon areas that remain after the 

editing/removal of the duplicate line work between basins. 
2JfI The lime work has undershoots and overshoots (dangles), i.e.; all line work endpoints are 

not snapped/connected to the adjoining features line work in order to "close" each 
drainage basin/polygon area. 

The file has been resubmltted as the sub-basin boundaries for UC88 and UC94 have been 
revised to include a small area to encompass the reach that currently goes outside the basin 
boundary. A revised HEC-1 diagram has been submitted to update all TDNs reflecting this 
change. We have informed Steven Tucker of this change for acceptance. 

DRNPTH.DXF, DRNPTH.XLS (CP-307) 
1 I All of the line work is not digitized/drawn in the direction of flow, upstream to 

downstream (see note 6 under specific Requirements). For an example, see image 
DRNPTH-DIRECTION.JPG 

The line Identified has been corrected. 

2.1 I All of the concentration points are not snapped to the intersection of the flow path and 
the basin boundary. For examples, see image DRNPTH-SNAPl.JPG, DRNFTH- 
SNAP2.JPG and DRNPTH-SNAP3.JPG. 

The location of concentration points have been reviewed and moved to coincide with the 
intersections of flow paths and basin boundaries. 

3.[ I All of the line work is not placed on the correct layer representing the type of flow path, 
i.e.: routing reaches, time-of-concentration and routing reaches/time-of-concentration 
(see LAYER under FILE STRUCTURE). 
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TRANSMITTAL 

This comment has been disregaredper the meeting with Mark Brewer on 10-16-2003. 

4.1 I Some of the line work extends outside of the drainage basin boundaries. This line work 
does not exist and should be removed (per Steven Tucker). The hard copy map "Exhibit 6 
- HECl SCHEMATIC" will need to be updated in the TDN. 

This issue has been resolved with the re-submittal of DRNBSN.dxf with the sub-basin 
boundary revision, refer to comment 2 i n  DRNBSN.DXF, DRNBSN.XLS (CP-305) 

DTM FILES (Chapter 1) 
1.[f] The files were tentatively accepted from the November 4,2002 submittal, based on 

corrections made by FCD. Final acceptance is based upon: 
A. Completion of the ELV.DXF deliverable. 
B. The DTM data exceeds the contour line work extent by 50' +/- in some areas. Since 

this data is not supported by the sealed contour line work, it will be deleted. Please 
confirm whether or not the sealed contour line work should cover these areas. 

RE. Three re-submittals have been made since this comment was made, but no response 
has been given. Please respond accordingly. 

Nothing has changed on this file since it's acceptance. Please disregard re-submittals of this 
file. 

ELV.DXF (CP-207) 
l.[fl This file was tentatively accepted with the April 28,2003 submittal, based on corrections 

made by FCD. Final acceptance will be based upon a comparison against the 
sealed/signed hard copy maps. This file was delivered again with this submittal. Since it 
was previously accepted (tentatively), it was not reviewed. If there were changes to this 
file from when it was originally accepted (tentatively), you need to let us know (either 
way) so that a new review can be performed and the original data replaced. Please 
advise. 

RE. Two re-submittals have been made since this comment was made, but no response 
has been given. If yes, please explain what the chwges are. 

Nothing has changed on this file since It's acceptance. Please disregard re-submittals of this 
file. 

2.[fl The contour line work exceeds the DTM data extent by 35' +/- in some areas (this is in 
addition to the west side of the northern most area that tied into some existing mapping 
and used the DTM data from that project to create the contours). Since the contours are to 
be created/supported by the DTM data, please confirm whether or not the sealed 
contour line work is supported in the areas with no DTM data. 

RE: Two re-submittals have been made since this comment was made, but no response 
has been given. Please respond accordingly. 



1.1 I The names (column REACH-NAME) used in the XLS file do not match all of the names 

' e used in the FPXFCD.XLS file. Both of them should match, which in turn should match 
the HEC-RAS reports. 

The reach-name for Galloway Wash Mlddle Branch has been revised to GalMldSmch to 
conform to FPXFCD.xls. 

FPCTLFCD.XLS (CP-109) 
l.[fl This file was tentatively accepted with the November 4,2002 submittal, based on 

corrections made by FCD. Final acceptance will be based upon a comparison against the 
sealed/signed TDN. This file was delivered again with this submittal. Since it was 
previously accepted (tentatively), it was not reviewed. If there were changes to this file 
from when it was originally accepted (tentatively), you need to let us know (either way) 
so that a new review can be performed and the original data replaced. 

RE. Three re-submittals have been made since this comment was made, but no response 
has been given. If yes, please explain what the changes are. 

Nothing has changed on this flle slnce it's acceptance. Please disregard re-submittals of this 
flle. 

FPSRFFCD.DXF (CP-311) 
1.1 I All of the text is on unassigned level($ for this deliverable (see note 2 under General 

Requirements). 

Text from Layer 0 has been moved to Layer 63. 

2.[ ] All of the line work is not snapped to the floodplain limits (see note 2 under Specific 
Requirements). For examples, see image FPSWFCD-NOT-SNAPl.JPG, FPSRFFCD-NOT- 
SNAPZ.JPG, FPSRFFCD-NOT-SNAP3.JPG and FPSRFFCD-NOT-SNAP4.JPG. 

The line work has been trimmed or extended to the floodplain boundaries. 

FPXPCD.DXF, FPXPCD.XLS (CF313) 
I.[] Some of the text from the hard copy maps is missing. The text is needed so that each 

cross section can be identified. 

The mlsslng text has been added to the file. 

2.f 1 The names (column REACHJIAME) used in the XLS file do not match all of the names 
used in the FPBLN.XLS file. Both of them should match, which in turn should match the 
HEC-RAS reports. 

The issue has been resolved. The reach-name for Galloway Wash Middle Branch has been 
revised to GalMidBrnch in FPBLN.xls to conform to FPXFCD.dxf. 

FPZNFCD.DW, PPZNFCD.XLS (CP-315) 
I.[ I Many zone/polygon areas are missing the required point in order to identify it's zone 

type (A, AE, etc ...). 

Some of the problem have been eliminated due to correcting the unclosed areas referred to in . comment 2 below. Points have been added to the fringe areas for Galloway Wash Middle 
Branch where needed. 
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2.1 ] The line work has undershoots and overshoots (dangles), i.e.; all line work endpoints are 
not snapped/connected to the adjoining features line work in order to "close" each 
zone/polygon area. For examples, see image FPZNFCD-DANGLE.JPG (green boxes are 
dangles). FYI - When this error is corrected, additional points may need to be added to 
these areas per comment 1. 

The file was scanned and undershoots and overshoots were corrected. 

iEC-RAS REPORTS (CP-319) 
1.1 ] Files do not contain all of the required information. Please make sure that all of the 

appropriate options are selected before making the reports. 

The version of HEC-RAS approved for the prolect, version 3.0.1 does not allow flow 
distribution to be generated In the report even if the box is checked In the Report Generator 
dialogue box. The latest verslon of HEC-RAS version 3.1.1 was used to create new reports for 
the submittal. 

NDXPRJ.DXF (CP-324) 
I.[ 1 Some of the line work is on unassigned level(s) for this deliverable (see note 2 under 

General Requirements). 

The line work has been moved to level 1. 

2.i 1 All of the text is on unassigned level($ for this deliverable (see note 2 under General 
Requirements). 

The text has been moved to Layer 63. 

3.[] There is duplicate line work between adjacent sheet boundaries. There can be no partial 
or full duplication of line work. 

Duplicate line work has been eliminated. 

4.r I The text strings labeling the sheets need to be the sheet/page number and nothing else, 
i.e. 1,2,3, etc .... 

Non numeric text has been removed. 

PRJ.DXF (CP-211) 
l.[f] This file was tentatively accepted with the November 4,2002 submittal, based on 

corrections made by FCD. Final acceptance will be based upon completion of the 
ELV.DXF deliverable. This file was delivered again with this submittal. Since it was 
previously accepted (tentatively), it was not reviewed. If there were changes to this file 
from when it was originally accepted (tentatively), you need to let us know (either way) 
so that a new review can be performed and the original data replaced. 

RE: Three re-submittals have been made since this comment was made, but no response 
has been given. If yes, please explain what the changes are. 
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Nothlng has changed on this file since It's acceptance. Please disregard re-submittals of this 
file. 

RIVER.DXF, RNER.XLS (CP-213) 
l.[fl These files were tentatively accepted with the November 4,2002 submittal, based on 

corrections made by PCD. Final acceptance will be based upon a comparison against the 
sealed/signed hard copy maps. These files were delivered again with this submittal. 
Since it was previously accepted (tentatively), it was not reviewed. If there were changes 
to these files from when they were originally accepted (tentatively), you need to let us 
know (either way) so that a new review can be performed and the original data replaced. 

RE: Three re-submittals have been made since this comment was made, but no response 
has been given. If yes, please explain what the changes are. 

Nothlng has changed on this file since it's acceptance. Please disregard re-submittals of this 
file. 

STRCT.DXF (CP-217) 
1.[x] This file was tentatively accepted with the November 4,2002 submittal. Final acceptance 

will be based upon a comparison against the sealed/signed hard copy maps. This file 
was delivered again with this submittal. Since it was previously accepted (tentatively), it 
was not reviewed. If there were changes to this file from when it was originally accepted 
(tentatively), you need to let us know (either way) so that a new review can be performed 
and the original data replaced. 

RE: Three re-submittals have been made since this comment was made, but no response 
has been given. If yes, please explain what the changes are. 

Nothlng has changed on thls file since it's acceptance. Please disregard re-submittals of this 
file. 

STRTDTL.DxF (CP-220) 
File is tentatively accepted at this time based on the following corrections made by FCD and a 
comparison against the sealed/signed hard copy maps. 
l.[f] Some of the line work has undershoots and overshoots (dangles), i.e.; the line work is not 

snapped to other connecting line work (where appropriate). 
2.[fl There is some new line work that has not been a part of any of the deliverables during 

any submittal. This will be compared to the hard copy maps described above. 

Previous Submittal History: 
Submitted: March 12,2002 (mapping) 
Submitted: November 4,2002 (mapping) 
Submitted: November 25,2002 (hydrology) 
Submitted: March 24,2003 (hydrology) 
Submitted: April 28,2003 
Submitted: June 20 and July 7,2003 

Nothlng has changed on thls file since it's acceptance. Please disregard re-submittals of this 
file. 
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PRJDAT.XLS (CP-212) 
l.[fl File accepted with the November 4,2002 submittal. 

Nothing has changed on this file slnce it's acceptance. Please disregard re-submittals of this 
file. 

mdr 
c:\gisdatabase\reviews 
\\fcdspa\mrb$\word\review~comments\on-going\carefree~l184~fcd00-37\Submitta17.doc 
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- 
To: City of Scottsdale 

7447 E. Indian School Rd 
Scottdale, AZ 85251 
(480)312-7652 

From: Rob Lyons 
2625 S. Plaza Drive, Suite 300 
Tempe, AZ 85282-1 843 

Attn: Bill Erickson Date: September 24, 2003 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings 

Prints 

Documents 

Specifications 

Copy of letter Other: 

Tracings 

Catalogs 

Quantity Description 

1 Carefree DMP - Floodplain Delineation Study Technical Data Notebooks 

If material received is not as listed, please notify us at once 
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To: Town of Carefree 
100 Easy Street 
Carefree, AZ 85377 
4804883686 

From: Rob Lyons 
2625 S. Plaza Drive, Suite 300 
Tempe, AZ 85282-1 843 

Attn: Erich Korsten, P.E., Ph.D. Date: September 24, 2003 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents 

Prints Specifications 

Tracings 

Catalogs 

Copy of letter Other: 

Quantity Description 

1 Carefree DMP - Floodplain Delineation Study Technical Data Notebooks a 1 Carefree DMP -Floodplain Delineation Technical Data Notebook Addendurns 

If material received is not as listed, please notify us at once 
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- 
To: Flood Control District of Maricopa From: Robert Lyons 

County 2625 S Plaza Dr 
2801 West Durango Street Suite 300 
Phoenix, AZ 85009 Tempe, AZ 85282 

Attn: Marilyn DeRosa Date: June 26,2003 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 

2 Carefree Drainage Master Plans 

1 Technical Data Notebook 

1 Technical Data Notebook Addendum 

1 Executive Summary 

If material received is not as listed, please notify us at once 

Remarks: 

Marilyn, 

I've sent you 1 Technical Data Notebook (TDN) and 1 TDN Addendum for Mark Brewer to 
review. The hydraulic CAD submittal will be soon to follow. 

Thank you, 

Rob 

Copy To: 
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To: Town of Carefree 
100 Easy Street 

Carefree, AZ 85377 

From: Rob Lyons 
2625 S. Plaza Drive, Suite 300 
Tempe, AZ 85282-1843 

Attn: Erich Korsten, P.E., Ph.D. Date: June 26, 2003 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 

1 Drainage Master Plan 

Executive Summary 

If material received is not as listed, please notify us at once 
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To: Flood Control District of Maricopa From: Robert Lyons 
County 2625 S Plaza Dr 
2801 West Durango Street Suite 300 
Phoenix, AZ 85009 Tempe, AZ 85282 

Attn: Marilyn DeRosa Date: June 24, 2003 

Re: Carefree Technical Data Notebook 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 
- 

I 
Carefree Drainage Master Plan Technical Data Notebooks 

Carefree Drainage Master Plan Technical Data Notebook Addendurns 

If material received is not as listed, please notify us at once 

Remarks: 

Marilyn, 
I I 

I've sent you Pechnical  Data Notebooks (TDN) a n d , d ~ ~  Addendums one of each for 
both Richard Harris and Mark Brewer to review. 

Thank you, 

Rob 

Copy To: 
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To: Flood Control District of Maricopa 
County 
2801 West Durango Street 
Phoenix. AZ 85009 

From: Robert Lyons 
2625 S Plaza Dr 
Suite 300 
Tempe, AZ 85282 

Attn: Mark Brewer Date: June 24,2003 

Re: Mapping and Hydrology CAD Deliverable, FCD 00-37 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents 

Prints Specifications 

Tracings 

Catalogs 

Copy of letter Other: 

Quantity Description 

1 CD of Mapping and Hydrology files 

If material received is not as listed, please notify us at once 

Remarks: 

See Attached. 

Copy To: 

Marilyn DeRosa 



a Mark, I've addressed each of your hydrology submittal comments as stated below. 

DRNBSN.DXF, DRNBSN.XLS (CP-305) 
I.[] There is some line work that is placed on unassigned layer(s) for this dataset (for line work) 

Some of the drainage basin linework was on a layer called drnbsnl. The linework on this layer was 
moved to the layer drnbsn and the layer drnbsnl was deleted. 

2 . [ ]  There is line work that is approximately 1208140' outside of the project extent. 

This line work was deleted. 

3 . [ ]  Some of the line work is missing 

Lines dividing the basins UC 47 and 45, UC 77 and 79, and UC 34 and 37 were added. 

4 . [ ]  Column DRNBSN-NM is not populated with the correct value. This column needs to contain 
the overall watershed name (as defined by the hydrology branch at the District). The hydrologist or 
project manager should typically be able to give you the value(s) needed for this column. 

Steven Tucker, from the Hydrology Branch, FCD instructed us to use use Carefree DMP per phone 
conversation with T. Bokich 4-1 7-03. However, this column has been updated with the correct value, 
Cave Creek, per discussion with Mark Brewer on 5-20-03. 

DRNPTH.DXF. DRNPTH.XLS (CP-307) 
I .f 1 Some of the line work is missing. . . 

The file was compared to Figure 6 HEC-I Schematic submitted with the draft TDN. Line work that 
was shown in Figure 6 that was missing in the CAD file was added. 

2 . [ ]  All of the line work is not digitizedldrawn in the direction of flow, upstream to downstream 
(see note 6 under Specific Requirements). 

All line work was revised to represent the direction of flow. 

3 . [ ]  The line work has undershoots and overshoots (dangles), i.e.; some of the flow path line work 
is not connected to the adjoining flow path line work. 

TIP: Use AutoCAD's snap environment (endpoint, near, midpoint, intersection, etc ...) when 
drawing line work and this error will not occur. 

The whole CAD file was reviewed for overshoots and undershoots. 5-10 were discovered and 
corrected. 

4 . [ ]  The line work needs to be setup per the specification to account for the different types of flow 
path line work, i.e.: routing reaches, time-of-concentration and routing reachesltime-of-concentration 
(see LAYER under FILE STRUCTURE). 

In areas where there is a time-of-concentration and routing reach in common a new line was drawn or 
the route line was broken and put on the layer route-toc. There are now three layers with line work as 
follows: 

Layer 
roite 
toc 
route-toc 

Description 
For routing reaches only 
For time-of-concentration only 
For places with both overlapping 
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May 12, 2003 

The Flood Control District of 
Maricopa County 
2801 West Duranqo Street 
Phoenix, Arizona 85009 

Review of project: Carefree DMP (FCD 00-37) 
1. Specifications far review: CADD Data Delivery Specification, Revision 1.0 
2. Reviewed by: Mark Brewer, G.I.S. Database Administrator (602) 506-2953 
3. PRJ-RID number: 1184 
4. The deliverables were reviewed as follows: 

[x] Passed the review. 
[f] Failed the review and were corrected by FCD in order to be accepted. 
[ ] Failed the review and need to be addressed. 

5. Please enclose a letter upon the next submittal stating what actions were 
taken for each comment, number by number, so that we know that the comment 
has been looked at and addressed. DO NOT resubmit approved files with the 
next submittal. 

Current Submittal Comments: 
Submitted: April 28, 2003 

BRIDGE .DXF (CP-200) 
I.[ ] Some of the line work does not appear to be a bridge. The line work 

is not connected to any of the street line work (STRTDTL.DXF). See 
imaqe BRIDGE-NOT1.JPG. 

CARTO.DXF (CP-201) 
l.[ ] The blocks contained in this file need to be defined on the layer 

that the feature is associated with. i.e.: block name li~ole. (which . . 
represents power poles), would need to have the entities that define 
the block drawn on a layer called powerpole, which can then be 
inserted into this drawing file. 

2.1 ] There appears to be some roads, driveways, sidewalks, etc ... contained 
in this deliverable. These features belong in STRTDTL.DXF (see note 1 
under Specific Requirements for STRTDTL.DXF). The line work appears 
to be contained on a layer named CONCRETE. File STRTDTL.DXF was 
tentatively accepted with the November 4, 2002 submittal, based on 
corrections made by FCD. If any of this line work is moved to the 
STRTDTL.DXF deliverable, make sure that those same corrections are 
made before submitting file STRTDTL.DXF again. 

CTRL.XLS (CP-105) 
l.[f] This file was tentatively accepted with the November 4, 2002 

submittal, based on corrections made by FCD. Final acceptance will be 
based upon a comparison against the sealedisigned TDN. This file was 
delivered again with this submittal. Since it wds previously accepted 
(tentatively), it was not reviewed. If there were changes to this 
file from when it was originally accepted (tentatively), you need to 
let us know (either way) so that a new revlew can be performed and 
the original data replaced. 

CULVERT.DXF (CP-205) 
File is tentatively accepted at this time based on the following correction 

e made by FCD. Final acceptance is based upon a comparison against the 
sealed/signed hard copy maps. 
l.[f] Some of the line work has undershoots and overshoots (dangles), i.e.; 



the line work is not snapped to other connect.ing line work (where 
appropriate). 

DQ.XLS (CP-206) 
l.[x] This file was tentatively accepted with the November 4, 2002 

submittal. Final acceptance is based upon a comparison against the 
sealed/signed hard copy maps. 

DRNBSN.DXF, DRNBSN.XLS (CP-305) 
l.[ 1 There is some line work that is placed on unassigned layer(s) for 

this dataset (for line work). 
2.[ ] There is line work that is approximately 1208140' outside of the 

project extent. 
3.1 ] Some of the line work is missing. 
4 . 1  ] Column DRNBSN NM is not populated with the correct value. This column 

needs to contain the overall watershed name (as defined by the 
hydrology branch at the District). The hydrologist or project manager 
should typically be able to give you the value(s) needed for this 
column. 

DRNPTH .DXF, DRNPTH. XLS (CP-307) 
l.[ 1 Some of the line work is missing. 
2 . 1  ] All of the line work is not digitized/drawn in the direction of flow, 

upstream to downstream (see note 6 under Specific Requirements). 
3.[ ] The line work has undershoots and overshoots (dangles), i.e.; some of 

the Elow path line work is not connected to the adjoining flow path 
line work. 
TIP: Use AutoCAD's snap environment (endpoint, near, midpoint, 
intersection, etc ... ) when drawing line work and this error will not 
occur. 

4.[ ] The line work needs to be setup per the specification to account for 
the different types of flow path line work, i.e.: routing reaches, 
time-of-concentration and routinq reaches/time-of-concentration (see 
LAYER under FILE STRUCTURE). 

DTM FILES (Chapter 1) 
l.[f] Files are tentatively accepted from the November 4, 2002 submittal, 

based on corrections made by FCD. Final acceptance is based upon: 
A. Completion of the ELV.DXF deliverable. 
B. The DTM data exceeds the contour line work extent by 50' +/- in 

some areas. Since this data is not supported by the sealed contour 
line work, it will be deleted. Please confirm whether or not the 
sealed contour line work should cover these areas. 

ELV.DXF (CP-207) 
File is tentatively accepted at this time based on the following corrections 
made by FCD. Final acceptance is based upon: 
A. A comparison against the sealed/signed hard copy maps. 
B. The contour line work exceeds the DTM data extent by 35' + / -  in some 

areas (this is in addition to the west side of the northern most area 
that tied into some existing mapping and used the DTM data from that 
project to create the contours). Since the contours are to be 
created/supported by the DTM data, please confirm whether or not the 
sealed contour line work is supported in t.he areas with no DTM data. 

l.[fl Approximately 81% of the text is on an unassigned layer(s) for this 
dataset. 

2.[f] Some line work has undershoots and overshoots (dangles), i.e.; all 
arcs representing the same contour are not snapped together at their 
endpoints (where appropriate) in order to connect/continue the same 
contour line work. For examples, see image ELV-DANGLE1.JPG. 



3.[f] This comment was made with the previous mapping submittal: "There are 
many locations where contour line work criss-crosses other contours". 
Approximately 75% of these errors were corrected leaving 25% that 
need to be fixed. 

FPCTLFCD . XLS (CP- 10 9) 
I.[£] This file was tentatively accepted with the November 4, 2002 

submittal, based on corrections made by FCD. Final acceptance will be 
based upon a comparison against the sealed/signed TDN. This file was 
delivered again with this submittal. Since it was previously accepted 
(tentatively), it was not reviewed. If there were changes to this 
file from when it was originally accepted (tentatively), you need to 
let us know (either way) so that a new review can be performed and 
the original data replaced. 

PRJ.DXF (CP-211) 
l.[f] This file was tentatively accepted with the November 4, 2002 

submittal, based on corrections made by FCD. Final acceptance will be 
based upon completion of the ELV.DXF deliverable. This file was 
delivered again with this submittal. Since it was previously accepted 
(tentatively), it was not reviewed. If there were changes to this 
file from when it was originally accepted (tentatively), you need to 
let us know (either way) so that a new review can be performed and 
the original data replaced. 

RIVER. DXF, RIVER. XLS (CP-213) 
l.[f] This file was tentatively accepted with the November 4, 2002 

submittal, based on corrections made by FCD. Final acceptance will be 
based upon a comparison against the sealed/signed hard copy maps. 
This file was delivered again with this submittal. Since it was 
previously accepted (tentatively), it was not reviewed. If there were 
changes to this file from when it was originally accepted 
(tentatively), you need to let us know (either way) so that a new 
review can be performed and the original data replaced. 

STRCT.DXF (CP-217) 
l.[x] This file was tentatively accepted with the November 4, 2002 

submittal. Final acceptance will be based upon a comparison against 
the sealed/signed hard copy maps. This file was delivered again with 
this submittal. Since it was previously accepted (tentatively), it 
was not reviewed. If there were changes to this file from when it was 
originally accepted (tentatively), you need to let us know (either 
way) so that a new review can be performed and the original data 
replaced. 

STRTDTL.DXF (CP-220) 
1.1 ] See comment 2 under the CARTO.DXF deliverable 

Previous Submittal History: 
Submitted: March 12, 2002 (mapping) 
Submitted: November 4, 2002 (mapping) 
Submitted: November 25, 2002 (hydrology) 
Submitted: March 24, 2003 (hydrology) 

PRJDAT.XLS (CP-212) 
l.[f] File accepted with the November 4, 2002 submittal 





To: Flood Control District of Maricopa From: Robert Lyons 
County 2625 S Plaza Dr 
2801 West Durango Street Suite 300 
Phoenix, AZ 85009 Tempe, AZ 85282 

Attn: Mark Brewer Date: April 25, 2003 

Re: Mapping and Hydrology CAD Deliverable, FCD 00-37 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 
- 

CD of Mapping and Hydrology files 

If material received is not as listed, please notify us at once 

Remarks: 

Copy To: 

Marilyn DeRosa 

PHYJTRANSMITTAL TO MARK BREWER 4-25-03.DOC 1 162944.DP.06 



M E M O R A N D U M  GH2MHILL 

- 
Carefree DMP Hydrology 
TO: Tony Bokich 

FROM: Emili Kolevski 
CH2M HILL 

DATE: April 14,2003 

The hydrology from the Carefree Mountain Estates Drainage Report prepared by ~ilbertson 
and Associates shows a difference in peak flow of approximately one-half of the peak flow 
in the Carefree Drainage Master Plan (DMP) hydrology. The 100-year, 6-hour flows were 
compared at concentration points chosen at corresponding basin areas. 

Location Carefree Mountain Estates Carefree DMP Basin Area 

Peak Flow Peak Flow SM 

A comparison of split flow analyses shows that in the Carefrec Mountain Estates report a 
50/50 flow split was done at the Main Branch Immediately upstream of Terravita Way, 
while in the Carefree DMP this flow split was 72/28, with 72% going north across the 
Carefree Highway. Further downstream at 60th Street, the Carefree Mountain Estates report 
has another 50/50 flow split and in the Carefree DMIJa 61/39 flow split was done, again the 
larger portion is to the north. 

The differences in peak flows in the two reports can be attributed to the difference in flow 
splits and input parameter differences in the analyses. The Carefree Mountain Estates 
(CME) report uses much lower RTIMP% (% impervious) numbers when compared to the 
Carefree DMP (DMP) which uses the Maricopa County Flood Control District 
recommended RTIMP% values. The RTIMP%'s in the CME range between 2 and 11% for 
the developed conditions HEC-1 model with an unweighted average of 5.7% as compared to 
a range of 8-36% for the future conditions in the DMI' with an unweighted average of 19.4%. 

Other factors contributing to the difference in peaks may be attributed to the smaller 
subbasins used in the DMP as compared to significantly larger subbasins used in the CME. 
The Clark hydrograph method was used for the smaller subbasins in the DMP and the S- 
Graph method was used for the larger CME subbasins. The other input parameters IA. 
XKSAT, PSIF and DTHETA appear to be consistent in the CME and DMP. 



CAREFREE OMP HYDROLOGY 

A comparison to the JE Fuller Andorra Hills and Galloway Wash hydrology shows 
consistency between the DMP hydrology and the Fuller hydrology in methodology and in 
flows. 

Flow per square mile (cfslsq) for the 100-year, 6-hour storm 

Basin Area Andorra HillslGalloway Wash DMP CME 

1.8 1028 1040 372 

2.2 856 534 360 

In the DMP new topography was obtained with better slope information and better land use 
information. The DMP was more detailed study with smaller basins that included FCDMC 
recommended input parameters and more exact flow split calculations. These are all 
contributing factors as to why there is a significant difference in the DMP as compared to 
the CME. 
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To: City of Scottsdale From: Tony BokichJCH2M HILL 
Transportation Department 2625 S. Plaza Drive, Suite 300 
7447 E. Indian School Road #205 Tempe, AZ 85282-1 843 
Scottsdale, AZ 85251 

Attn: William Erickson Date: March 10,2003 

Re: Carefree Drainage 

We Are Sending You: 

X Attached Under separate cover via 

Shop Drawings Documents 

Prints Specifications 

Tracings 

Catalogs 

Copy of letter Other: 

Quantity Description 

0 1 Carefree Drainage Master Pian Technical Data Notebook (Volume I) 

1 Carefree Drainage Mastor Plan Technical Data Notebook (Volume 11) 

1 Carefree Drainage Master Pian Technimi Daia idolebook (Voiurne ill) 

If material received is not as listed, please notify us at once 



()CHPMHILL T R A N S M I T T A L  

To: Dr. Erich Korsten 
Town of Carefree 
100 Easy Street 
Carefree, AZ 85377 

Attn: Erich Korsten 

From: Linda Johnson, P.E. 
CH2M HILL 
2625 South Plaza Drive 
Suite 300 
Tempe, AZ 85282 

Date: February 25, 2003 

Re: Carefree Drainage Master Plan 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 

1 Draft Drainage Master Plan 

1 Draft Technical Data Notebook (Floodplain Delineation) 

if material received is not as listed, please notify us at once 

Remarks: 

Please review and comment by March 11,2003. Thanks, Linda 

Copy To: , 





Message Page 1 ot 1 

Johnson, LindaIPHX - -- -- a From: Johnson, LlndaIPHX 

Sent: February 04, 2003 6:33 PM 

To: 'capcrystal@yahoo.com'; 'cthompson@cap-az.coml 

Cc: Marilyn DeRosa - FCDX; Bokich, TonyIPHX; 'Doug Williams - FCDX' 

Subject: Carefree Floodplain 

Hello, Crystal: 

Marilyn asked that I get back to you concerning the floodplain in Entrada. As of today, your house is not 
proposed to be placed within the regulatory floodplain. However, we might be adding an additional area of 
floodplain mapping within Entrada. If this is the case, and it looks like your house might end up in the floodplain, 
we will let you know immediately. 

We should have our results finalized within the next month. Please let me know if you have any questions. 

Thanks, 

Linda A. Johnson; P.E. 
Associate Project Manager 
CH2M HILL/Phoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ~nso7@ch2m.com 
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(4801  575+0733 

AREFREE c Drainage M a s t e r  P l a n  
I 

Comment Sheet 
Public Meeting 

January 22, 2003 

Please use this sheet to provide us with .any additional comtnents on the Carefree Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by February 5, 2003, to Tony Bokich, CII2M Hill, 2625 S. Plaza Dr., Ste. 300, 
Tempe, A2 85282, or fax it to him at (480) 966-9450. 
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CH~MHILLTELEPHONE CONVERSATION RECORD 

CALL TO . &Ak* PHONE NO. 4w .- 38'63 

DATE 1 05 I 
CALL FROM TIME AM PM 

MESSAGE TAKEN BY /h5 PROJECT NO. lbZ9~rd 
SUBJECT bs w\ej bw 

- -- 

REV 10196 FORM 4 



CH~MH~LLTELEPHONE CONVERSATION RECORD 

CALL TO d o h  l,G%w) PHONE NO. qgO 860 6903 
UHl t  ' ! - " I - -  

CALL FROM TIME AM PM 

h& c ~ b ~ u n  b294-1 
I 

MESSAGE TAKEN BY PROJECT NO. I 
SUBJECT I 

REV 10196 FORM 4 



CH~MHILLTELEPHONE CONVERSATION RECORD 

CALL TO B d 0 . n  GSW PHONE NO. (&~wI-~w? 
( ~ n h a s w ~ e o .  L, d~ ) DATE \lzq\03 

CALL FROM 7-0- f i 0 \~ \&  / Lbdt- &~Y)sD? TIME AM PM 

MESSAGE TAKEN BY PROJECT NO. \ b ~ 4 4 4  
SUBJECT 3%Sq lQS m 4 3  

REV 10196 FORM 4 



CH~MHILLTELEPHONE CONVERSATION RECORD 

CALLTO SG-\ O;SCW PHONE NO b02 qqb 0Bg-O 
C d  @6eP7buw15 t'&ev) DATE I 1 z q  103 

CALL FROM TIME 1 .' 5 AM @PM 

MESSAGE TAKEN BY PROJECT NO. 16 ' q4 
SUBJECT E\1E of c w  -+\ au-efrce 

- dwtd ~ ( 0 ~ 3  CLVV)OI/U.L~S awcss. h i s  OT* 
- 6c~4-t h i  -f oww o f -  I FCD 3 T o w 0  Fep '5 

'UOLIIC( be cLb1.e b yeJ h1.9 L w p q  

r e p o 4 -  

-hose h bo~i) - '86% & , m'r, LdccrL-, 
- dub b Pd- dp i/l.\@h'q d s  t FCD % ~ W Y I  

o w  Je J ~vuiiineev's' loo& cis 

- - 

- 

----- 

- 

-- 

REV 10196 FORM 4 



C H ~ M H ~ L L T E L E P H O N E  CONVERSATION RECORD 

kboz) z-4 I-O=@'Z PHONEN . 

DATE I 1 ~ '  I 03 
CALL FROM L\&L ~T(3hhf0- TIME 3'05 AM &M 

MESSAGE TAKEN BY PROJECT NO. 1 b2 5 4 3  
SUBJECT Ccc.vehee OM? ~ ~ C r B p l a ~ v l ~  

- 

El! 20cw-, 5 

S d  Corn- 
of & b e  hfiul, & 60% &'*, b \ c r  





CH~MH~LLTELEPHONE CONVERSATION RECORD 

CALLTO Q/M /'dow PHONE NO. Ym-595- 
I 121103 50 gg 

CALL FROM LI& ~ T O L ~ S ~  TIME 3'. 0G AM ,E$M 

MESSAGE TAKEN BY PROJECT NO. [bz? $4 
SuglEcT &be M P  R O O ~ O ~ L I ~ ~ J  

357'253 cPu."fon cvCf.36 O d L k  
(Maw- W &&-4 hiw @ i d )  -- 

TO\B . d o -  \/\OM a p ~ e w c i  OM)- ~k f l o d 4  I c c ~ ~  
b i ~ +  ~041~0, okU mi&l- -- hbe - pvb5&I.+ 

fin+ 4 01- +Q Lid ta flood 
i y l s A c - e y  ar i o ~ q  hr FF Is 

t q& 
h 

\ c-?.o& IL1 JJuvifk e. 

-- 

- - 

REV 10196 FORM 4 





CH~MHILLTELEPHONE CONVERSATION RECORD 

n r l l  -37 \ -6,580 PHONE NO. Cu - 
DATE 1 03 

CALLFROM L i d 9  J o ~ ~ s o ~  
4 

TIME 3 : 1s AM @PM 

MESSAGE TAKEN BY L~-&L io &) u 1 PROJECT NO. 1 b Ci 
u 

SUBJECT P w L ~ ~  2 \ q d L \  '020 

REV 10196 FORM 4 







CH~MH~LLTELEPHONE CONVERSATION RECORD 

CALL TO . \ \C-GV s%- PHONE NO. 

DATE 12-31c 5 
CALL FROM /-.A 3. TIME 1 . 

MESSAGE TAKEN BY PROJECT NO. 
1 13 Lc-,q~\ 

, - "- , t .4 , ,,f,\ f.l.,h/".iir; - &:<../ " '  r -  f'lbji : ) 6; :-?,;c'+- 
i 1 I . .i 

; ,<.#,.l\'q"x l id  [ LL.;L'?,., pis- 

J . :  - , . i~ily G ~ ' ~ (  jfg-2 -. -- 
@J\n\G'l5 
\ -. ' .. u.,~! j i.p? /,, /% i:( L) Art/ , , ~ '~ j e i3  

J 1 1 
. .  . '7 - i i . i  L;I i t., c ~ + q , (  

J U 

L pywiYCj -. 
J J 

- : L,,.x~o\ y h ~ v , ~  
k,, ' - 

L2<di/ii i:.f(> 6p~Lt ,L4 ! ,r-> ?s,/ 

, .  

. ,/' ' '- [,\.,\ ci rcl G%..j - !-I: $CL ; LXL /.y c)(;. ,<, 4-> 

, ./ l/ 

-- 

i 
"2 - - i..fc.Lli\ycL< , , 

I ,  - f w s j  r [ )LJ ; /~s  
I 

j-\kZhZg 0 - ; jLL?.ff~&-i~ ,17,? , J L ~ ~  bkiih'; 2, ; fa;bL.\bn;Lj 

L . -i 1 A ; (4-h , ? d i ~ g  c {  r i d ; " \ i * ~ ~ - ,  J+ e , 2 . f ~ I m  
I 





CH~MH~LLTELEPHONE CONVERSATION RECORD 

CALL FROM c A 3  TIME /0;30 AM PM 

MESSAGE TAKEN BY PROJECT NO. c L/ L/ 

V 101Qfi FORM A 



CH~MH~LLTELEPHONE CONVERSATION RECORD 

@ CALLTO I p i  k - S m  PHONE NO. Y 80-3\2-7-452- 
c~b, .I+ &'&Gs$LK DATE %f k l o d  

CALL FROM 1 CToh~fl~ 0-l TIME a befd AM • PM 

MESSAGE TAKEN BY PROJECT NO. 1 bzqq . 
SUBJECT wee O M v  0 5  

RFV i O i 9 f i  FnRM A 



Carefree DMP 
Interview summary.xls 

Table 2 
Interview Summary 

162944.DP.02 
By: LAJ 

Checked: TAB 

ByIOf 

L. Johnson/CH2M HILL 

L. JohnsonICH2M HILL 

Name of 
lnterviewee 
Rob Kuhfuss 

Rich Orndoff 

Fernando Espinoza 

Paula Pruett 

~anMisseri 

Erich Korsten 

Affiliation 

Maricopa County 
Planning Department 

Maricopa County 
Department of 
Transportation 

Town of Carefree 
Maintenance 
Supervisor 

Resident on Galloway 
Wash at 37200 N. 
Pima Road 

-. 

Resident 

Town Engineer, Town 
of Carefree 

Date of 
Interview 

7130101 

8/7/2001 

Interview Notes 

Call was placed looking for As-Built Plans. According to Mr. Kuhfuss, all records are 
destroyed after 90days. Additionally, upon incorporation by the Town, all records are given 
to the Town. He suggested that we check with MCDOT to see if they have any records. 
Planning Department has no as-built plans. 
Call was placed to MCDOT concerning As-Built plans for Carefree Highway between Cave 
Creek Road and Tom Darl~nyton, or any other as-built plans they might have for the area. 
Rich indicated that they have nothing on file for this portion of the roadway, which falls within 
Carefree and Scottsdale limits. He indicated that even if this roadway was constructed under 
MCDOT, the plans would have been turned over to the Town upon incorporation. 

7/11/2001 

unk. 

Unk. (email 
dated 

December 20, 
2001) 

9/5/2001 

Sediment removal is necessary after rainfall events in some locations around town. Mr. 
Espinoza identified Short Putt at Pima and Cow Track at Paint Pony as the main sediment- 
generating locations in the town. He does not recall ever having to unplug a culvert in the 
town. No underground storm drain systems are reported to exist beyond the numerous 
culverts. 

Provided some photos of floods, discussed erosion of right bank, deposition on Pima Road. 

Jan sent a list of sites with problems: 80th Street at Rising Sun has a gabion wall to stop 
slope failure, corner of Bloody Basin and Nonchalant is missing a scour pad at the driveway 
and debris in the wash, Lazy lane is missing a relocated wash, concerns with the Downtown 
Center design and construction, flooding at Bloody Basin and Nonchalant, sediment problem? 
at Cave Creek Road between Tom Darlington and Scopa Road, protect channel bypassed by 
flow at Cave Creek Road, CMP at Elbow Bend has an invert lower than existing wash bed, 
and lack of slope stabilization and restoration of disturbed areas. 
An all weather access has been created with the construction of the Dream Street Bridge. A 

L. JohnsonICH2M HILL 

J. FullerNE Fuller 
Hydrology and 
Geomorphology 

Doug Williams/FCDMC 

L. Johnson/CH2M HlLL 
new all-weather access should be constructed at Tranquil Trail. A sediment problem exists at 
Cow Track and Paint Pony. This area also has water over the roadway during storm events, 
but is still passable. The wash throught the airport causes flooding. The retention basins at 
the airport are being reshaped, and we should look at the Carefree Village report for the HEC- 
1 modeling of these basins. The plan for Carefree Village was denied by Town Council. The 
majority of the problems on the south-eastern end of Town are due to sedimentation and 
erosion. The downtown area was previously studied by Erich. ERich would like a typical 
design for a dip crossing including toe down and riprap design as a function of the unit 
discharge and/or velocity. Flooding problems on the very southwestern portion of the Town 
may be caused by Cave Creek development in the floodplain. The Boulders 



Carefree DMP 
Interview summary.xls 

Table 2 
interview Summary 

162944.DP.02 
By: LAJ 

Checked: TAB 

Date of 
Interview 

9/5/2001 

various dates 

9/25/2001 

10/3/2001 

10/3/2001 

10/3/2001 

Name of 
interviewee 

Erich Korsten, cont 

Nancy Zeno 

Scott Hamilton 

Vern Willardt, Ian 
Cordwell, Brian Miller, 

Wayne Anderson 

Nancy Zeno, Carolyn 
Bohannan, Dennis 
Zwaggerman, Erich 

Korsten 

Sonoran Foothills 
Land Trust 

interview Notes 

can be excluded from our study. Private developments do not need to be included in our 
study, unless there is a major problem. Sediment excavation occurred in the vicinity of the 
Dream Street Bridge. Erich believes the sediment problem will be better now that the bridge 
has been built. An improvement crossing at Father Kino would be beneficial, but does not 
provide access to many lots. Scopa Road does have some periods of impassible flow during 
storm events. No major problems have occurred on Cave Creek Road, although Erich 
indicated that it was not designed for the 100-year event. No good base topographic mapping 
exists for the town. 
Nancy supplied numerous existing reports and improvement plans for the Town. She also 
indicated that only a few development items are currently being planned in the Town, 
including two office parks, a church, a shopping center, and two residential subdivisions. The 
development of Carefree Village was denied by Town Council. She supplied the master plan 
for the town. 
Projects immediately to the east of Carefree are Carefree Ranch Homesteads and Scottsdale 
Road at Carefree Highway. The Carefree Ranch Homesteads are platted in the County, with 
very rugged terrain and no dedications for trails in either wash. Residents don't want trails 
and washes and don't need anything from the City, so it is unlikely that those types of facilities 
will be provided. One wash has a lot of petroglyphs. Desert Hills probably won't plat north of 
Carefree north boundary Rockway Hills. Desert Foothills trail starts at gatehouse near Joy 
Ranch Road. At Scottsdale Road and Carefree Highway, trail easements exist on the south 
side of the highway west to 58th Street. Good connection on anything that intersects with the 
highway north of 58th Street. Planned grade separated crossing at Pima and Stagecoach. 
This will accomodate horses, etc. when Pima is rebuilt. 

Cave Creek requires 15-foot easements, with design standards for subdivisions includes trails 
standards. Galloway Washis an important connectivity point to Cave Creek. Grapevine 
Wash from Gateway park to Rowe Wash is a major corridor into Carefree. 

Rowe Wash dead ends at slot canyon, destination to China Wall. Provide access to many 
horse properties. There are trails in Ocotillo Ridge development. South of Cave Creek Road 
at Andora Wash there is a good trail opportunity directly into Carefree. This goes to Mule 
Train. Keep trails informal, people are okay with access, but probably won't want to give right- 
of-way for trails. Planned park at south side of Cave Creek Road across from airport. Access 
only by on-street bike trail. The old Ft. McDowell stone mountain historic trail crosses the 
park site. It used to go to Cave Creek through the McDowell Mountain Park to Verde River. 
No was connections in Carefree. 
Part of Galloway Wash at Tranquil Trail and Sundance is part of trust. People use the historic 
trail next to Ocotillo Ridge. Extension to Ocotillo Ridge is dedicated, there is no direct access 
to Grapevine. Father Kino~provides access. Check with land trust about parking tiere. Horse 
properties adjacent to washes make their own entrances. Any flood control structures or 
ROW need to permit horse and trail access. 

Affiliation 

Town Engineer, Town 
of Carefree 

Town Clerk, Town of 
Carefree 

City of Scottsdale 

Town of Cave Creek 

Town of Carefree 

Sonoran Foothills 
Land Trust 

BylOf 

L. Johnson/CH2M HlLL 

L. Johnson/CH2M HlLL 

L. DornfeldlDFD 

L. DornfeldlDFD 

L. DornfeldlDFD 

L. DornfeldlDFD 
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Table 2 
lnterview Summary 

162944.DP.02 
By: LAJ 

Checked: TAB 

Name of 
lnterviewee 
Public Meeting 

Comments 

Marin Holmes 

Affiliation 

General Public 

Resident in Velvet 
Studios 

Date of 
Interview 
11/13/2001 

8/16/2001 

Interview Notes 

Public Meeting held on November 13,2001. Public comments include a sediment problem at 
the Mule Train crossing of Galloway Wash, erosion at Romping Road at Wildflower, sediment 
problem at Nevermind Trail, Carefree Highway at Whileaway wash crossing, a drainage 
feature constructed outside the Town's right-of-way at Nonchalant and Elbow Bend, wash 
cutoff with improvements at Lazy Lane and Sidewinder, flooding at the airport, and erosion 
and debris at Carefree Highway near the Albertson's store. 
Water overflow from Desert Mountain reported. Runs for days every few months. No 
regularity to flows. Starts runninq down Northview Lane over into Scottsdale 

ByIOf 

Various members of 
project team 

T. BokichICH2M HILL 



December 11, 2002 

The Flood Control District of 
Maricopa County 
2801 West Durango Street 
phoenix, Arizona 85009 

Review of project: Carefree DMP; Contract: FCD 00-37 
1. Specifications for Review: CADD Data Delivery Specification, Revision 1.0 
2. Reviewed by: Mark Brewer, G.I.S. Database Administrator (602) 506-2953 
3. PRJ-RID number: 1184 
4. The files were reviewed as follows: 

[ 1 Need to be addressed. 
[XI Accepted. 
[fl Were corrected by FCD in order to be accepted. 

5. Please enclose a letter upon the next submittal stating what actions were 
taken for each comment, number by number, so that we know that the comment 
has been looked at and addressed. DO NOT resubmit approved files with the 
next submittal. 

Current Submittal Comments: 
Submitted: November 25, 2002 (hydrology only) 

DRNBSN.DXF, DRNBSN.XLS (CP-305) 
1.[ I All of the line work is not drawn on the assigned layer, see note 2 

under General Requirements. 
2.L I All of the text is not drawn on the assigned layer, see note 2 under 

b established with a clean DXF file. 

DRNPTH.DXF, DRNPTH.XLS (CP-307) 
1.1 1 All of the line work is not drawn on any the assigned layer(s) , see 

note 2 under General Requirements. 
2.1 1 All of the text is not drawn on the assigned layer, see note 2 under - 

General Requirements. 
3.[ ] The XLS file cannot be reviewed until there is a relationship 

established with a clean DXF file. 

Previous Submittal History: 
Submitted: March 12, 2002 (mapping only) 
Submitted: November 4, 2002 (mapping only) 

mdr 
c:\reviews 
\\fcdspa\mrb$\review~coments\word\CarefreeDMP3.doc 



November 19, 2002 

The Flood Control District of 
Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Review of project FCD 0 0 - 3 7 ,  Carefree DMP 
Specifications for Review: 
1. The CADD Data Delivery Specification, Revision 1.0. was used for the review 

of this study. 
2. Reviewed by: Mark Brewer, G.I.S. Database Administrator (602) 506-2953 
3. The PRJ-RID for this project is 1184. 
4. The following files were reviewed as follows: 

[ I Need to be addressed. 
[xj Passed the review. 
[fl Were corrected by FCD in order to be accepted. . - 

5. Please enclose a letter upon the next submittal stating what actions were 
taken for each comment, number by number, so that we know that the comment 
has been looked at and addressed. DO NOT resubmit approved files with the 
next submittal. 

Current Submittal Comments: 
Submitted: November 4, 2002 

BRIDGE.DXF (CP-200) 
l.[ ] See comment 5 under the CARTO.DXF deliverable. 

CARTO.DXF (CP-201) 
1.[ I Typically, there are northing and easting grid tics along with their 

associated text on the hard copy maps. If these features are on the 
hard copy maps, please add them to this file. 

2.1 ] The layer DTMGRID appears to be a duplication of line work that 
already exists on other layers. It appears to have no connection with 
the DTM grid or anything else. Please explain. 

3 . [  I The line work on layer WASH does not belong with this deliverable. 
This feature belongs with the RIVER.DXF deliverable. 

4.[ ] The blocks contained in this file need to be defined on the layer 
that the feature is associated with, i.e.: block name lipole, (which 
represents power poles), would need to have the entities that define 
the block drawn on a layer called powerpole, which can then be 
inserted into this drawing file. 

5.t I The headwalls associated with the bridges and culverts are located 
here. The headwalls belong with the bridges or culverts. See note 1 
under Specific Requirements (BRIDGE.DXF and CULVERT.DXF). 

CTRL.XLS (CP-105) 
File is tentativelv accewted at this time based on the following correction 
made by FCD. ~inal-acceptance is based upon a comparison against the 
sealed/signed Technical Data Notebook (TDN). Please make sure that the TDN 
contains the information that is required in this deliverable so that it can 
be reviewed. The review will not be complete until the TDN contains this 
information. 
l.[fl Column DESC does not contain a period at the end of the sentence. 

CVLVERT.DXP (CP-205) 
l.[ I See comment 5 under the CARTO.DXF deliverable. 

DQ.XLS (CP-206) 

0 l.[xl File is tentatively accepted at his time. Final acceptance is based 
upon a comparison against the sealed/signed hard copy maps. 



D m  FILES (Chapter 1) 
Files are tentatively accepted at this time based on the following 
corrections (comments 1 thru 4) made by FCD. If comment 5 leads to changes 
wit-h the DTM data e . :  it needs to be submitted aaain). then comments 1 - . - - - - - - 

thru 4 will need td be corrected by the consultant in the resubmitted data. 
I.[£] All of the DTM files are missing a physical return after the 'END' 

statement (no quotes) on the last line of the file. 
2.[f] The point file is not formatted per the specification. 
3.[f] The point file is missing the 'END' statement (no quotes) at the end 

of the file. 
4.[f] The exterior exclusion boundary, type 7, is not snapped to the extent 

of the DTM data. For an example, see file DTM-NO-SNAP1.JPG. The 
vertices need to be snapped to the breaklines or mass points, 
whichever is greater. 

5.r ] See comment 4 under the ELV.DXF deliverable. 

ELV.DXF (CP-207) 
l.[ ] Approximately 20% of the text is on an unassigned layer for this 

feature. 
2.1 ] Some line work has undershoots and overshoots (dangles), i.e.; all 

arcs representing the same contour are not snapped together at their 
endpoints (where appropriate) in order to connect/continue the same 
contour line work. For examples, see file ELV-DANGLE1.JPG and ELV- 
DANGLE2.JPG. Please make sure that all such line work is snapped. 

3.t I There are many locations where contour line work criss-crosses other 
contours. For examples, see file ELV-CROSSl.JPG, ELV-CROSSZ.JPG and 
ELV-CROSS3.JPG. For a complete listing of locations, see file 
1NTERSCT.ELV. 

4.1 ] The extent of the contours is greater than the extent of the DTM data 
in some locations (as much as 30 feet). For an example, see file ELV- 
DTM-EXTENT1.JPG. The requirement is for the contours to be created 
from the DTM data. 

5.[f] The contours are drawn with a mixture of broken when passing through 
some buildings, yet continuous through other buildings. Only one of 
these methods can be used. For examples, see file ELV-BROKEN1.JPG and 
ELV-BROKEN2.JPG. On future projects this will be sent back if a 
combination of both methods are used. This project will be approved 
based on the mixture of both methods, if they match the hard copy 
maps. 

FPCTLFCD-XLS (CP-109) 
File is tentatively accepted at this time based on the following corrections 
made by FCD. Final acceptance is based upon a comparison against the 
sealed/signed Technical Data Notebook (TDN). Please make sure that the TDN 
contains the information that is required in this deliverable so that it can 
be reviewed. The review will not be complete until the TDN contains this 
information. 
l.[fl Column DESC does not contain a period at the end of the sentence. 
2.[f] Column DESC has words that are using an improper case (UPPER or 

lower). The description needs to be written in a proper sentence 
format. 

3.[fl A space is being used in the identifier (column RMNUM) of an ERM, 
i.e.: E m  143. The format is 'ERM' + 'the unique id', i.e. 'ERM12' 
without the quotes (see RMNUM under File Structure). 

4.[fl Column IumIM is missing the required verbiage 'Em' for some of the 
points (see RMNUM under File Structure). 

PRJ.DXF (CP-211) 
File is tentatively accepted at this time based on the following corrections 
made bv FCD. Final acceutance is based uoon awwroval of the ELV.DXF - - - 
de1ive;able. 
l.[fl There is line work that is duplicated on top of other line work 
2.[f] There are sliver polygon areas. For examples, see file PRJ- 

SLIVER1.JPG and PRJ-SLIVER2.JPG. 



3.[fl The boundary is not snapped to the extent of the mapping. For 
examples, see file PRJ-NO-SNAP1.JPG and PRJ-NO-SNAP2.JPG. The 
vertices of the line work need to be snapped to the contours or spot 
elevations, whichever is greater. 

PRJDAT.XLS (CP-212) 
File is accepted at this time based on the following corrections made by 
FCD. 
l.[f] There should be a space between the verbiage FCD and the contract 

number (column PRJ-DL; see PRJ-UL under File Structure). 
2.[f] The format of the contract number (column PRJ-UL) is incorrect. The 

format is 'FCD' + ' ' + 'the two digit year' + 'the individual 
contract number', i.e. 'FCD 00-37 '  without the quotes (see PRJ-UL 
under File Structure). 

3.[fl The project name (column PRJ_NM) does not match the name on the Scope 
of Work. The verbiage is taken from this document, i.e. Scope of Work 
for .... The verbiage contained in ... would be used to populate this 
column (see PRJ-NM under Flle Structure). 

4.[f] Column BEG-DT does not match the date on the Notice to Proceed (see 
BEG-DT under File Structure). 

RIVER.DXF, RIVER.XLS (CP-213) 
Files are tentatively accepted at this time based on the following 
correction made bv FCD. Final acceptance is based upon a comparison aaainst 
the sealed/signede hard copy maps. 

- - . . 

l.[fl Some of the line work contained in file CARTO.DXF (see note 3 from 
that deliverable) belongs here. 

STRCT-DXF (CP-217) 
l.[x] File is tentatively accepted at this time. Final acceptance is based 

e upon a comparison against the sealed/signed hard copy maps. 

STRTDTL.DXF (CP-220) 
File is tentatively accepted at this time based on the following correction 
made by FCD. Final acceptance is based upon a comparison against the 
sealed/signed hard copy maps. 
l.[fl Some of the line work has undershoots and overshoots (dangles), i.e.; 

the line work is not snapped to other connecting line work (where 
appropriate). For examples, see file STRTDTL-DANGLE1.JPG and STRTDTL- 
DANGLE2.JPG. 

Previous Submittal History: 
Submitted: This is the first submittal 

mdr 
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Richard Harris - FCDX 
......................................................... 

From: Richard Harris - FCDX 

Sent: Wednesday, April 02,2003 12:00 PM 

To: Marilyn DeRosa - FCDX 

Cc : Richard Harris - FCDX; Tim Murphy - FCDX; Doug Williams - FCDX 

Subject: FW: Carefree DMP 

Marilyn. 

Per Tony's response below, it is important that the Town be apprised of the District's position towards not 
addressing the recent channel modifications in the current analysis. Tim said that the modifications occured too 
late in the study for us to include them, but that we need to let the Town know that if they want to have the wash 
restudied as a result of the modifications, they will have to initiate a restudy for that area, themselves. 

A formal letter to the Town seems to be in order. We can work out details after meeting next week with Town 
representatives (if we are still going to have one with the town???). If you have any questions, please let me 
know. 

Thanks, 

Richard 

-----Original Message----- * From: Bokich, TonyjPHX [mailto:tbokich@CHZM.coni] 
Sent: Tuesday, April 01, 2003 5:16 PM 
To: Richard Harris - FCDX 
Cc: Doug Williams - FCDX; Tim Murphy - FCDX 
Subject: RE: Carefree DMP 

Richard, 

the floodplain is about 10 feet wide and 2 feet deep through this reach. The area is fully developed except for two 
lots which will have homes about 6-8 feet above the floodplain. The lowest existing home in the reach is 5 feet 
above the floodplain. I have discussed the issue with Marilyn and she has told me that we will not be doing 
additional modeling in this reach. 

Tony 

-----Original Message----- 
From: Richard Harris - FCDX [mailto:rph@mail.maricopa.gov] 
Sent: April 01, 2003 1:26 PM 
To: Bokich, Tony/PHX 
Cc: Richard Harris - FCDX; Doug Williams - FCDX; Tim Murphy - FCDX 
Subject: RE: Carefree DMP 

Tony. 

I would tend to accept your proposal except for two things: 1 Erich used grade control structures to flatten 
the channel slopes, which could potentially change flow regime and WSEL's, and, 2. Although no homes 
are along the channel at present, the future is unpredictable in terms of lot splits, crossings, etc., which 
may affect the proposed delineation.Therefore, I maintain that additional analysis following surveying is 
warranted. 



Message Page 2 o f 4  

If you have any questions, please let me know. 

@ Thanks, 

Richard 

-----Original Message----- 
From: Bokich, TonyjPHX [mailto:tbokich@CH2M.com] 
Sent: Tuesday, April 01, 2003 1:06 PM 
To: rph@mall.maricopa.gov 
Cc: mdr@mail.maricopa.gov; Doug@FCD; tmm@mail.maricopa.gov 
Subject: Carefree DMP 

Richard, 

Steve Cooke forwarded the following email to me for my information. In regards adding the 
constructed channel to the floodplain modeling I have some thoughts. As you pointed out the 
plans are concept or schematic plans only. I do not believe that construction drawings exist 
so I agree with you that it would take ground survey to guarantee suitable data for modeling. 
But, the intent of the channel improvements was not to provide significant additional capacity, 
in my understanding, but rather to armor the existing channel preventing further erosion. In 
that case the effect on the WSE in the model should be expected to be negligible anyway. 
There are no homes in the floodplain along this wash per our current modeling, so if the new 
Channelizat~on lowers the WSE by some minor amount it has no real significance. It is a 
more conservative approach to leave the modeling as is and ignore the effects of the channel 
improvements. 

Thanks, 

Tony 

p.s. Please copy Marilyn and Doug on any requests to us that require additional effort. 
Thanks again. 

-----Original Message----- 
From: Richard Harris - FCDX [mailto:rph@mail.maricopa.gov] 
Sent: March 31,2003 5:07 PM 
To: Cooke, SteveIRNO 
Cc: Richard Harris - FCDX 
Subject: RE: Carefree DMP 

Steve, 

I left a phone mesage for Rob regarding Erich Korsten's channel modifications for Unnamed 
Tributary to Stagecoach Pass Wash. We should discuss what the next step will be to 
incorporate channel geometric changes to the related hydraulic ananlysis. Erich sent me 
concept plans with no geometric details---survey seems in order. 

Please let me know what can be planned for in terms of the final analysis time frame. 

Thanks, 

Richard 
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From: Cooke, StevejRNO [mailto:scooke@CH2M.com] 
Sent: Monday, March 31, 2003 5:45 PM 
To: Richard Harris - FCDX 
Cc: Lyons, RobertJPHX; Bokich, TonyjPHX 
Subject: RE: Carefree DMP 

We will move ahead and make the DMP and TDN additions. 

Thanks 

Steve M. Cooke 
CH2M HILLjReno Office 
Work: 775.329.7300 
Fax: 775.329.9162 
scooke@ch2m.com 

-----Original Message----- 
From: Richard Harris - FCDX [mailto:rph@mail.maricopa.gov] 
Sent: March 31, 2003 3:14 PM 
To: Cooke, SteveJRNO 
Subject: RE: Carefree DMP 

Steve, 

The consolidation idea sounds nice, but may lead to questions as to which 
document---DMP vs. TDN---to look for to find certain information. Therefore, I 
prefer the latter approach. It seems better as far as directing the reader towards 
which document is referenced. If you have a differanct opinion, let me know. 

Thanks, 

Richard 

-----Original Message----- 
From: Cooke, StevejRNO [mailto:scooke@CH2M.com] 
Sent: Monday, March 31, 2003 4:08 PM 
To: Richard Harris - FCDX 
Cc: Lyons, RobertjPHX; Bokich, TonyjPHX 
Subject: Carefree DMP 

Richard, 

I wanted to get some input from you with regards to the present format of 
both the Drainage Master Plan (DMP) and the Technical Data Notebook 
(TDN). The Carefree TDN is modeled after the Skyline TDN and 
consequently there are numerous appendices which are referred to in 
both the TDN and DMP. Since both documents have a large number of 
appendices, would you have a problem if we revised the format by 
possibly consolidating some of the appendices or sub-appendices? The 
consolidation would be to improve the ease of finding information as it is 
referenced. If this isn't acceptable, then at the very least, we would have 
a DMP and TDN added to each of the appendices and in the text to 
clarify which document was being referenced. For example, "Appendix 
A in the DMP would be changed to "DMP Appendix A" and a similar 
change would be made in the TDN as well. 



Johnson, LindalPHX -- ----- ---- ------- 
From: Marilyn DeRosa - FCDX [mdr@ma~l.mar~copa.gov] 

Sent: Februaty 05,2003 4:44 PM 

To: Johnson, LindaIPHX; Doug Williams - FCDX 

Cc: Bokich, TonyIPHX; Jon Fuller 

Subject: RE: Requests from citizens for Carefree data 
Unless Doug has reason to disagree, you shouldn't distribute any data that is considered preliminary - i.e. that 
has not been finalized, reviewed, and accepted by FCD. This certainly includes the floodplain limits and reports, 
and likely includes any memos (of course, it would depend upon the content of the memo). Use your best 
judgment in this case, but please err on the conservative side. Thanks. 

Marilyn 

"If there are no dogs in Heaven, then when I die 
I want to go where they went." - Will Rogers 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Tuesday, February 04,2003 11:45 AM 
To: Doug Williams - FCDX; Marilyn DeRosa - FCDX 
Cc: Bokich, Tony/PHX; Jon Fuller 
Subject: Requests from citizens for Carefree data 

We have received numerous requests for information -copies of memos, floodplain limits, etc. -from the 
residents in Carefree. I have told everyone asking about floodplain limits that we are unable to give that 
out until it has been finalized and accepted by FCD. Jon Fuller received a request for Al Austin (the 
gentleman Jon met with 2 Fridays ago at his ranch at the ScottsdalelCF border) for the memo he 
prepared documenting that area -can Jon give him a copy? 

Shall we continue to tell residents that we are unable to distribute information until it has been finalized, 
reviewed, and accepted by FCD? Or would you like us to handle it on a case-by-case basis? 

Let me know. Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ljohnso7@ch2m.com_ 



Johnson, LindaIPHX -- -"....---.m--."..-- ------~-- a From: Rlchard Harris - FCDX [rph@ma~l.mar~copa.gov] 

Sent: February 05, 2003 10:42 AM 

To: Johnson. LindalPHX 

Subject: FW: 02/05/03 FW: Delineation Branch Review Guidelines 

Linda, 

Have you ever received the below Guidelines? I thought they may help in producing the TDN for Carefree. Please 
let me know if you have any questions. 

Thanks. 

Richard 
-----Original Message----- 

From: Richard Harris - FCDX 

Sent: Wednesday, Februaly 05, 2003 10:09 AM 

TO: 'mgavan@eecphx.com'; 'Ivick@eecphx.com' 
Cc: Richard Harris - FCDX 

Subject: 02/05/03 FW: Delineation Branch Review Guidelines 

<<Technical Data Notebook Guidelines.doc>> <<Data Collection .doc>> <<Delineation Drawings 
Guidelines.doc>> <<Hydraulic Model Guidelines.doc>> 

@ Mark and LLoyd, 

I am forwarding the above Floodplain Delineation (Branch) ReviewrDN Guidelines attachments and the below 
text in hopes that this information will help towards development of the Waterman Wash Tributaries FDS. The 
"final version" is undergoing refinements, and I suggest that before going to press, you check with Tom Loomis f o ~  
status. Please let me know if you have any questions. 

Thanks. 

Richard 

-----Original Message----- 

From: Richard Harris - FCDX 

Sent: Wednesday, Februaw 05, 2003 9:40 AM 

TO: Thomas Loomis - FCOX 

Cc: Richard Harris - FCDX; Tim Murphy - FCDX; Michael Duncan - FCDX; Kathryn Gross - FCDX 

Subjeb: FW: Delineation Branch Review Guidelines 

Tom, 

The additions to the below lists that come to mind at this time are: 

I. The TDN Binder cover should include all the labels and logos of the study partners involved, including FEMA. ' 



2. In the TDN, do the units shown on the Profiles, such as River Miles, match those used in the modeling? * 3. In the TDN, are all modeled sections included in the Floodway tables? 

4. For the Study Maps, for projects that have new topographic mapping, is there a seal and signature of the 
project Surveyor included ? 

5. On the Study Maps, Delineation Field, are Section corners labeled? 

If you need clarification on these suggestions, please let me know 

Thanks, 

Richard 

-----Original Message----- 

Fmm: Tim Murphy - FCOX 

Sent: Wednesday, February 05, 2003 9:12 AM 

TO: Thomas Loomis - FCDX 

Cc: Michael Duncan - FCDX; Kathryn Gross - FCDX; Richard Harris - FCOX 

Subjeb: Delineation Branch Review Guidelines 

Tom, 

Attached are the review guidelines that we developed for the reviews that we do on floodplain 
delineations. We plan to revise and update them someday. But, so far nobody has had the 
time to do that. I encourage everybody to forward to Tom (and everyone else) any thoughts 
that you have where we need to improve these guidelines. 

<<Technical Data Notebook Guidelines.doc>> <<Delineation Drawings Guidelines.doc>> <<Hydraulic Model 
Guidelines.doc>> <<Data Collection .doc>> 

Tim Murphy 

My telephone number is 
602-506-4605 



Johnson, LindalPHX 
,- a -- From: Marllyn DeRosa - FCDX [mdr@mail.mar~copa.gov] 

Sent: Februaly 03, 2003 256 PM 

To: Johnson, LindaIPHX 

Subject: FW: Flood Plain in Carefree 

Can you get this info. for Crystal? Thanks 

Marilyn 

"If there are no dogs in Heaven, then when I die 
I want to go where they went." -Will Rogers 

-----Original Message----- 
From: Crystal Thompson [ m a i l t o : c a p c r y s t a l @ v a h ~ n ]  
Sent: Saturday, February 01,2001 1:15 PM 
To: mdr@mail.maricopa.gov 
Cc: thokich@ch2m.com; cthompson@cap-az.com 
Subject: Flood Plain in Carefree 

Hello Marilyn, 
I'm not sure if you remember me. I work for CAP and served for a few years on the North Gateway Village Planning 
Committee. 

However, my question to you is not work-related. I am a resident of Entrada in Carefree and was out oltown on business on 
1/22 when you addressed the town on our flood plain designations. I understand 11 properties in Entrada are within a 
floodplain. 

I'd like to know if mine is one of them and whether you think any other areas of Entrada will be assessed in flood plain in the 
future. 

I live at 5868 E. Carefree Mountain Drive (Lot #56). 
How can I get this information? 
Regards, 
Crystal Thompson 
623-869-2138 ph. 

- 
Do you Yahoo!? 
Yahoo! Mail Plus - Powerful. Affordable. Sign up now. 
http://mailplus.yahoo.com - 



Johnson, LindalPHX 
~-"---- ---,---.------.--- vw.--.--.---v 

0 From: Marilyn DeRosa - FCDX [mdr@mail.maricopa.gov] 

Sent: January 27,2003 10:37 AM 

To: Tim Murphy - FCDX 

Cc: Richard Harris - FCDX; Doug Williams - FCDX; Johnson, LindaIPHX 

Subject: RE: Meeting with Scottsdale and Del Webb Health Center owners 

Tim - yes, I'm planning on attending the meeting. i believe Richard is planning on attending, also (Richard, 
please verify this). No, I've not reserved a car. I have a meeting in Tempe following this meeting and will be 
using my personal vehicle. Can you make it? Thanks. 

Marilyn 

"If there are no dogs in Heaven, then when I die 
I want to go where they went." - Will Rogers 

-----Original Message----- 
From: Tim Murphy - FCDX 
Sent: Monday, January 27, 2003 10:14 AM 
To: Marilyn DeRosa - FCDX 
Subject: RE: Meeting with Scottsdale and Del Webb Health Center owners 

Marilyn, 

Will you be at the meeting? Will anybody else from the District be at the meeting? Has 
anybody reserved a car? 

-----Original Message----- 
From: Marilyn DeRosa - FCDX 
Sent: Thursday, January 23,2003 3:44 PM 
To: Tim Murphy - FCDX 
Cc: Doug Williams - FCDX; Richard Harris - FCDX; Linda A. Johnson PE (E-mail) 
Subject: FW: Meeting with Scottsdale and Del Webb Health Center owners 

Hey Tim. As you know, we've delineated some floodplains as part of the Carefree DMP. One of 
those floodplains includes a Del Webb Health Center in northern-most Scottsdale. The owners 
are aware and have requested a meeting with us and Bill Erickson from Scottsdale. John Kuhn 
(Evans Kuhn &Associates) is representing them. Given the issues in Carefree, and the sensitive 
nature of this particular floodplain, I think it's important for you to attend the meeting. Next 
Wednesday, 29-Jan-03, 9:00 a.m., City of Scottsdale. Thanks. 

Marilyn 

"If there arc no dogs in Heaven, then when I die 
I want to go where they went." - Will Rogers 

-----Original Message----- 
From: Johnson, LindaIPHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 22,2003 3:38 PM 
To: Richard Harris - FCDX; Marilyn DeRosa - FCDX; Bokich, Tony/PHX 
Subject: Meeting with Scottsdale and Del Webb Health Center owners 

A meeting has been scheduled for 9:00 am on Wednesday, January 29th at the City of Scottsdale 
with Bill Erickson to discuss this area of the floodplain delineation near 60th Street and Carefree 
Highway. Let me know if any of you cannot make it. 



Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HILL/Phoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: liohnso7@ch?~oE 



Johnson, LindaIPHX .--- 
From: Jon Fuller ~on@jefuller.com] 

Sent; January 27,2003 9.1 7 AM 

To: Johnson, LindaIPHX 

Subject: RE: Last Friday's Carefree Visit 

Linda: 

No problem. I enjoy the chance to meet with people one on one. It's so much less confrontational than those 
mob-mentality public forums. Al & I had a great visit and were able to talk through all the issues, from the 
upstream basin to his own rather substantial floodplain encroachment. He also has a very cool house, in a 
cowboy sort of way, which was fun to see. 

Re. the basin: I'll put together a brief memo this morning summarizing what I saw, but here's a synopsis. The 
basin upstream of Al Austin's house on North Branch Galloway Wash was modeled in our HEC-1 using the as- 
built plans. Therefore, there is no need to revise our model for that watershed. 

There is another new major basin in the Grapevine watershed that was completed since we did our HEC-1 
modeling that is not in our model. As-built plans were not.available at that time. However, adding that basin to our 
model would not significantly change any of our conclusions or recommendations for the study area. Therefore, 
no modification of our HEC-1 is needed. 

For the DMP final report, a general recommendation should be made that detentionlretention basins be designed 
to account for 2-year and smaller events, rather than just the 100-year. The outlet on the basin I looked at on 
NBGW appears to be too large to effect any detention of the most frequent floods. Since development has the 
greatest impact on the peaks of the most frequent floods, and has very little impact on the peak of the 100-year 

0 fiood, design for the 100-year flood only is somewhat futile. 

Jon 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:Ijohnso7@CH2M.com] 
Sent: Monday, January 27, 2003 8:59 AM 
To: Jon Fuller 
Cc: Bokich, Tony/PHX; Doug Williams - FCDX; Marilyn DeRosa - FCDX 
Subject: Last Friday's Carefree Visit 

Jon -thanks so much for the update message, and for going out there last Friday. To recap, it sounds like 
the basin is not full of sediment (as the residents suggested); however, it is not retaining any sort of flow 
unless a 100-year event is happening. 

My question: Is this the same basin that we have modeled in our HEC-I run of the area, or is it an 
additional basin? If it is additional, we don't have any retention modeled so our flows are still valid. If it is 
the basin we have in our model, we may need to redo the retention or recommend that Scottsdale redo the 
basin ... 

Let me know. Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ljohnso7@ch2m.~0m 



Johnson, LindaIPHX 
------.----- - --- - --- a From: Marrlyn DeRosa - FCDX [mdr@ma~l.maroopa.gov] 

Sent: January 23,2003 3:44 PM 
To: Tim Murphy - FCDX 

Cc: Doug Williams - FCDX; Richard Harris - FCDX; Johnson, LindaiPHX 

Subject: FW: Meeting with Scottsdale and Del Webb Health Center owners 

Hey Tim. As you know, we've delineated some floodplains as part of the Carefree DMP. One of those 
floodplains includes a Del Webb Health Center in northern-most Scottsdale. The owners are aware and have 
requested a meeting with us and Bill Erickson from Scottsdale. John Kuhn (Evans Kuhn &Associates) is 
representing them. Given the issues in Carefree, and the sensitive nature of this particular floodplain, I think it's 
important for you to attend the meeting. Next Wednesday, 29-Jan-03, 9:00 a.m., City of Scottsdale. Thanks. 

Marilyn 

"If there are no  dogs in Heaven, then when I die 
I want to go where they went." - Will Rogers 

-----Original Message----- 
From: Johnson, LindaJPHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, Januaty 22, 2003 3:38 PM 
To: Richard Harris - FCDX; Marilyn DeRosa - FCDX; Eiokich, TonyIPHX 
Subject: Meeting with Scottsdale and Del Webb Health Center owners 

A meeting has been scheduled for 9:00 am on Wednesday, January 29th at the City of Scottsdale with Bill 
Erickson to discuss this area of the floodplain delineation near 60th Street and Carefree Highway. Let me know if 
o y  of you cannot make it. 

Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ~ohnso7@ch2m.com 



Johnson, LindaJPHX 
--"" ,,. - . . . . - -------- 

From: Richard Harris - FCDX [rph@mail.maricopa.gov] * - 
Sent: January 23,2003 10:44 AM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: RE: Meeting with Scottsdale and Del Webb Health Center owners 

Linda, 

I'll be there. By the way, I got a recorded message from an attendee of last night's meeting, Ms. Patsy Miller, an 
HOA president of Carefree. She said that: 

1. She wanted to get top0 mapping of an area adjacent to one of the FP sheet coverages---is it available? 

2. Two people received the mailer that stated they were preliminarily within the FP, and she doubts they are--- 
could we check it? Can you use the addresses to accurately locate the homes on the study maps? 

You might want to call Ms. Miller at (480) 595-6062. 

Thanks, 

Richard 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 22,2003 3:38 PM 
To: Richard Harris - FCDX; Marilyn DeRosa - FCDX; Bokich, TonyjPHX 
Subject Meeting with Scottsdale and Del Webb Health Center owners 

A meeting has been scheduled for 9:00 am on Wednesday, January 29th at the City of Scottsdale with Bill 
Erickson to discuss this area of the floodplain delineation near 60th Street and Carefree Highway. Let me 
know if any of you cannot make it. 

Thanks. 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ~nso7@ch2m.com 



Johnson, LindalPHX 
----- -------- . ---------". 

From: 0 -  Marilyn DeRosa - FCDX [mdr@ma~l.mar~copa.gov] 

Sent: January 22,2003 3:44 PM 

To: Johnson, LlndaIPHX 

Subject: another Carefree resident 

Importance: High 
Rita & Sterling Laaveg, APN 216-49-1387. They own the parcel at 6856 E. Nightingale Star Circle in Terravita (Lot 
#T44). Is she in the floodplainlfloodway? Please call and let her know. She's in Iowa at (641) 423-7366. 1 know 
you're on your way out of the office, but can you look this up real quick? Thanks. 

Marilyn 

"Outside of a dog, a book i s  man's best friend: 

inside of a dog i t 's too dark to read.". Groucho Marx 



Johnson, LindaIPHX ----....-.-- -----*-*---- -- 
From: R~chard Harr~s - FCDX [rph@mail.mar~copa.gov] 

Sent: January 22,2003 11:30 AM 

To: Johnson, LlndaIPHX 

Subject: RE: Meeting w~th Bill Erlckson 

Linda, 

I am available on the same days as Marilyn. 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 22,2003 11:22 AM 
To: Richard Harris - FCDX 
Cc: Marilyn DeRosa - FCDX; Bokich, Tony/PHX 
Subject: Meeting with Bill Erickson 

Richard - Bill Erickson called. He wants to see what's going on before we meet with the owner's of the 
health center. He was available to meet at 8:30 AM tomorrow morning, so I jumped at the chance since 
he's so hard to get a hold of. Tony and I will attend, and if you are available, you should probably attend as 
well. However, because of the short notice, I understand if you cannot make it. However, when we set up 
the meeting with the owners and City of Scottsdale, yourself (or Tim) should attend, as well as Marilyn (or 
Doug). Marilyn is available M, Tu, and W of next week. 

Richard - Please check vour calendar and let me know vour availability for those davs so that I can set 
something up with Bill. 

Marilyn -you are welcome to attend tomorrow as well, if you'd like. 

Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: liohnso7@ch2m.cgm 



rage I or 5 

Johnson, LindaIPHX ---- -------- ----" -" - 
From: Marllyn DeRosa - FCDX [mdr@ma~l.mar~copa.gov] 

Sent: January 22,2003 9:50 AM 

To: Johnson, LlndaIPHX 

Subject: RE: Terrav~ta Floodplain Mapping 
Be sure Richard is available. I am available tomorrow morning, and all day Monday, Tuesday and Wednesday of 
next week. Thanks. 

Marilyn 

"Outside o f  a dog, a book i s  man's best friend: 
inside o f  a dog it's too dark to read."- Groucho Marx  

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 22,2003 9:23 AM 
To: Erickson, Bill 
Cc: Marilyn DeRosa - FCDX; Bokich, Tony/PHX; Melissa Lempke - FCDX; Richard Harris - FCDX; Doug 
Williams - FCDX 
Subject RE: Terravita Floodplain Mapping 

Hello, Everyone: 

I received a call from John Koon, who represents Scottsdale Health Care, the owners of building on the 
southeast corner of Carefree Highway and 60th Street. They would like to meet to discuss the flooding 
situation on their property. Due to the schedule of the floodplain mapping and the contract end date, I 
would like to schedule a meeting as soon as possible. 

Bill - please let us know when you are available to meet. The flooding situation on this property will likely 
be controversial and it will be in everyone's best interest to discuss the issue. 

Thanks, 
Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: I j ~ h n ~ . c h Z m . c a m  

-----Original Message----- 
From: Erickson, Bill [mailto:Berickson@scottsdaieaz.gov] 
Sent: January 09, 2003 12:15 PM 
To: Johnson, Linda/PHX 
Cc: Marilyn DeRosa - FCDX; Bokich, Tony/PHX; Melissa Lernpke - FCDX; Richard Harris - FCDX 
Subject: RE: Terravita Floodplain Mapping 

Thank you, see you then. 
Bill 

-----Original Message----- 
From: Johnson, LindaIPHX [mailto:ijohnso7@CH2M.com] 
Sent: Thursday, January 09,2003 10:lO AM 
To: Erickson, Bill 
Cc: Marilyn DeRosa - FCDX; Bokich, Tony/PHX; Melissa Lempke - FCDX; Richard Harris - 



FCDX 
Subject: RE: Terravita Floodplain Mapping 

Bill - w e  are available to meet on Tuesday at 3:30. There will likely be: myself, Tony 
BokichICH2M HILL, and at least one representative from the Flood Control District. We 
will plan on meeting you at the City of Scottsdale on next Tuesday, unless I hear 
differently from you. 

Thanks, 

Linda 

-----Original Message----- 
From: Erickson, Bill [mailto:Berickson@scottsdaleaz.gov] 
Sent: January 09, 2003 9:49 AM 
To: Johnson, Linda/PHX 
Cc: Marilyn DeRosa - FCDX; Bokich, TonyIPHX; Melissa Lempke - FCDX; Richard 
Harris - FCDX 
Subject RE: Terravita Floodplain Mapping 

I have 2 openings on my calendar for next week, 3:30 Tuesday Jan. 14th, and 
8:30 Thursday, January 16th. Let me know which is better so I can find a 
meeting room. I need to know how many will attend. 

Thanks, Bill 
-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.corn] 
Sent: Thursday, January 09, 2003 9:42 AM 
To: Erickson, Bill 
Cc: Marilyn DeRosa - FCDX; Bokich, TonyIPHX; Melissa Lernpke 
Richard Harris - FCDX 
Subject: RE: Terravita Floodplain Mapping 

FCDX; 

Great! The meeting will be held at the Town of Carefree (Town Hall) on 
January 22nd. 

We would like to meet with you before the meeting as well, so that we 
can show you the delineation boundaries within Scottsdale. Additionally, 
there is a medical building that will likely end up in the floodplain, and we 
would like your input on the model of this area. 

Let me know when you might be available to meet. We can come to 
your office in Scottsdale. 

Thanks, 
Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HILL/Phoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: !johnso7@ch2m.c_om 

-----Original Message----- 
From: Erickson, Bill [mailto:Berickson@scottsdaleaz.gov] 
Sent: January 09, 2003 9:34 AM 
To: Johnson, LindaIPHX 



Cc: Richard Harris - FCDX; Melissa Lempke - FCDX; Bokich, 
TonyJPHX; Marilyn DeRosa - FCDX 
Subject: RE: Terravita Floodplain Mapping 

Linda: I will be glad to attend. Where? 
I will call you this week. 

Thanks 

Bill 
-----Original Message----- 
From: Johnson, LindaJPHX 
[mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 08,2003 1:54 PM 
To: Erickson, Bill 
Cc: Richard Harris - FCDX; Melissa Lernpke - FCDX; 
Bokich, TonyJPHX; Marilyn DeRosa - FCDX 
Subject: Terravita Floodplain Mapping 

Bill: 

As you may be aware, the Flood Control District is 
performing floodplain delineation on the wash that 
begins in Carefree, crosses Carefree Highway into 
Scottsdale, then crosses Carefree Highway again and 
back into Carefree. This is near the Terravita 
subdivision. We will be holding a public meeting on 
January 22 at 6:30 pm. Due to the fact that there is 
floodplain delineation occurring in Scottsdale, you may 
want a representative to attend this meeting. 

Additionally, we would like to discuss this delineation 
with you. Please call me at 480-377-6273 at your 
earliest convenience. We are nearing the end of the 
project, so time is of the essence. 

Thank you, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: lj~hnso7@ch2m.co_m_ 



Johnson, LindalPHX 

e - ~  --------- -,----- 

From: Marilyn DeRosa - FCDX [mdr@ma~l.mar~copa.gov] 

Sent: January 22,2003 9:48 AM 

To: Johnson, LindaIPHX 

Subject: RE: Carefree residents & floodpla~n dellneatlons 

Thanks Llnda. You're super swell! 

Marilyn 

"Outside of a dog, a book is  inan's best friend; 
inside of a dog it's too dark to read."- Groucho Marx 

-----Original Message----- 
From: Johnson, LindaIPHX [mailto:Ijohnso7@CH2M.com] 
Sent: Tuesday, January 21,2003 3:09 PM 
To: Marilyn DeRosa - FCDX 
Subjed: RE: Carefree residents &floodplain delineations 

Done. 

Charles Snoops: Does not live in Carefree, had no idea what I was talking about. Perhaps he called 
you about another project?? 

Alan Norey: Spoke with, he lives on Canyon Creek Circle, house appears out of floodplain but part of 
property might be in. He will try to make it to the public meeting. 

John Koon: Left message. 

Linda 

-----Original Message----- 
From: Marilyn DeRosa - FCDX [mailto:rndr@mail.maricopa.gov] 
Sent: January 21, 2003 2:33 PM 
To: Johnson, LindaIPHX 
Cc: Bokich, Tony/PHX 
Subject  Carefree residents & floodplain delineations 

Hi Linda. As you know, I've been getting phone calls about the delineations. Could you please 
return the following calls: 

Charles Snoops (623-434-3929) 

Alan Norey (480-595-5088) 

John Koon (602-241 -0782) 

None of them told me where their properties where. Thanks. 

Marilyn 

"Outside of a dog, a book is  man's best friend; 



inside of a dog it's too dark to read."- Groucho Marx 



rage I ol I 

Johnson, LindaIPHX 
.. . ----- ---- - -. -- ---- 

From: R~chard Harris - FCDX [rph@ma~l.rnar~copa.gov] 

Sent: January 20,2003 7:05 PM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: 01/20/03 Carefree DMP 

<<Comments 01 -20-03_2.doc>> 

Linda, 

Attached above are my latest review comments concerning the Unnamed Central wash portion of the subject 
study Hydraulic analysis. Please review and respond to them in the usual fashion. If you have any questions, 
please call me at (602) 506-4528. 

Thanks, 

Richard 



Johnson, LindaIPHX 
P. -----.-.-p-.--.--. ~ -.-- . . 

From: Marilyn DeRosa - FCDX [mdrQmail.maricopa.gov] 

Sent: January 15,2003 2:59 PM 

To: Johnson, LindaJPHX; Bokich, TonyIPHX 

Cc : Doug Williams - FCDX; Melissa Lernpke - FCDX; Michael Book (E-mail) 

Subject: Carefree images for AZ Republic 

Importance: High 

Linda - 

Christina Leonard at the AZ Republic is running a Carefree story and would like a jpeg image (or two) showing the 
locations of the recommended improvements (I told her there were six?). Could you get something together for 
her THIS AFTERNOON? Thanks. 

Marilyn DeRosa, RG, EIT 

Planning Project Manager 

Flood Control District of Maricopa County 

2801 West Durango Street 

Phoenix, Arizona 85009 

phone: (602) 506-4766 

mailto: mdr@mail.marimPaagov 



Johnson, LindaIPHX 
--.- -- -- .~ ., - 

From: Marilyn DeRosa - FCDX [mdr@mail.maricopa.gov] 

Sent: January 15,2003 250 PM 

To: Johnson, LindaIPHX; Jon Fuller; Doug Williams - FCDX; Bokich, TonyIPHX 

Cc: Dornfeld, Leslie; jon@carefree.org; Melissa Lempke - FCDX 

Subject: RE: Carefree Press Wash Walk 

Yes. Allen will be there. 

P.S. I also spoke to the Arizona Republic today about the Carefree study. Perhaps she'll prepare a flattering 
pieceO. 

Marilyn DeRosa, RG, EIT  
Planning Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

* * * * S ~ * ' * " I * * * X * X * * ~ * * * * ~ * * % , * * * * * * * * - ~ *  

Phone: (602) 506-4766 
mailto: mdr@mad.mar~co~a.aov 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 15,2003 1 1 : l O  AM 
To: Jon Fuller; Doug Williams - FCDX; Marilyn DeRosa - FCDX; Bokich, Tony/PHX 
Cc: Dornfeld, Leslie; jon@carefree.org 
Subject: RE: Carefree Press Wash Walk 

Based on the comments received, here is the itinerary of sites for tomorrow. I will create a printed 
handout with these sites on it, a map of our route, as well as some other items such as pictures and the 
conceptual improvement renderings, unless you all would prefer not to have that. Let me know. 

1. Town Center Construction 
2. Tranquil at Sundance 
3. Cow Track at Paint Pony 
4. Galloway Wash at Carefree Drive 
5. Wildflower Road Ditch 
6. Cave Creek Road plugged culverts 

Remember to meet at 9:00 am tomorrow at the Town of Carefree! 

Marilyn -d id  you ever reach Desert Advocate? 

Linda 

-----Original Message----- 
From: Johnson, Linda/PHX 
Sent: January 13, 2003 1:38 PM 
To: Jon Fuller; Doug Williams - FCDX; Marilyn DeRosa - FCDX; Bokich, Tony/PHX 
Cc: Dornfeld, Leslie; 'jon@carefree.org' 
Subjed: Carefree Press Wash Walk 

Hello, Everyone: 



Per a meeting we had this morning on the Carefree Drainage Master Plan project, Marilyn and 
Doug requested that Jon Fuller and others provide input on the agenda for the wash walk with the 
press that is occurring on Thursday, January 16th (9:OO at Town Hall). 

Here is a list of sites that I think would be good to look at. All: Please review and comment on 
these, as there might be some that would be better off not looking at with members of the press 
and Town Council. The Town specifically requested that we do not show any sites with severe 
damage that look dangerous (i.e. the damaged sites in the eastern Rolling Hills subdivision). 

1. Cow Track at Paint Pony - sediment issues, slope stability, erosion setbacks, localized 
erosion, impassable during 100-yr. event 
2. New Town Center Construction - "look at the good stuff that the Town and district have done 
together to fix flooding in the downtown area ..." This would be a great positive press opportunity 
(let's NOT show them or mention the culvert that was built outside the RMI...) 
3. Pima Road near Short Putt (near the Pruett's house) -flooding, impassable during 100-year 
event, bank protection, reflective erosion 
4. Ditch along north side of Cave Creek Road between Tranquil and Sundance -the one that has 
concrete ditches, non-standard inlets -shows how development in a wash has upset natural 
balance 
5. Terravita Way Flow Split -shows how flow splits affect flooding (actually located 
wlin Scottsdale boundaries) 
6. Romping Road Ditch -the one with the gabion baskets that Erich and the Town are 
fixing themselves - shows what happens when you try to artificially relocate a wash wlo proper 
protection measures. Road was built right where wash used to be. 
7. Galloway Wash - unprotected berm cutting off former avulsive channel 
8. Dream Street BridgeIFootbridge sedimentation, headcuts 
9. Nearly plugged culverts across Cave Creek Road. 

Let me know what you think of these sites and if you want us to consider other sites or take any 
off the list. 

Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: Ijohnso7@ch2m.com 



Johnson, LindalPHX 
, "---- -- --- , -- -- 

From: Mar~lyn DeRosa - FCDX [mdr@rna~l.mar~copa.gov] e- - '  

Sent: January 15,2003 12:35 PM 

To: Johnson, LlnddPHX 

Subject: Carefree Resident 

< < B e d n o r a w  

Linda - please call Mr. Jerold Bednorz (480-488-3883). His hornelparcel are shown on the attached jpeg. He got 
his permit to build about one year ago. Is he in the floodplain/floodway of the new delineation? Thanks. 

Marilyn 

"Outside of a dog, a book i s  man's best friend; 

inside of a dog it's too dark to read."- Groucho Marx 



Johnson, LindaIPHX 

a ----- -...----- ----...---.--- .~ . -. . .. 

From: Richard Harris - FCDX [rph@mail.maricopa.gov] 

Sent: January 15,2003 12:34 PM 

To: Johnson, LindaIPHX 

Subject: RE: Want to schedule time to drop UC wash information off 

That should be fine. See you then! 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, January 15,2003 10:33 AM 
To: Richard Harris - FCDX 
Cc: Bokich, Tony/PHX 
Subject: Want to schedule time to drop UC wash information off.. 

Hi, Richard -do you have time on Friday to meet so I can drop off items for your review on the UC wash? 
How about 9:00 am on Friday? Let me know. 

Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HILLPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 



Johnson, LindalPHX 

0 '  
---- .----*-------.".---- . . . . ~ - ~ - p - - ~ - ~ - -  

From: Rlchard Harris - FCDX [rphQma~l.mar~copa.gov] 

Sent: January 13.2003 5:32 PM 

To: Johnson, LlnddPHX 

Cc: Richard Harris - FCDX; Marilyn DeRosa - FCDX 

Subject: 01/13/03 Carefree DMP, Preliminary FP Boundary 
Delineations 

<<Comments 01 -1 3-03.doc>> <<Comments 01 -1 3-03_2.doc>> <<Comments 01 -09-03.doc>> <<Comments 01 - 
10-03.doc>> 

Linda, 

Attached above are my review comments to date. Please review them and respond in the usual manner. The 
following comments also apply to all sheets: 

1. Please add the flight date and M & B contract number to the label along the bottom of each sheet. 

2. As discussed, the Legend will need to be updated to reflect the specifics to this project, 

3. Please add cross-hairs and labels for section corners to both the plan sheets and the legend. 

4. Note number 1 on each sheet regarding the hydraulic base line should be removed (not necessary). 

a' 5. The vertical datum conversion factor will need to be added to the legend. 

6. The horizontal datum should be added to under the "Elevation Reference Marks" description. 

7. The FP boundary lines do not match up well at the match lines between sheets 5 and 6. Please check. 

8. As discussed, the ponding limits for the Windmill and Pima Washes at their lower study limits will need to be 
added to the study maps. 



Johnson, LindalPHX 
-----.- -------.--- ,. --"- - 

From: R~chard Harris - FCDX [rph@ma~l.mar~copa.gov] . -- 
Sent: January 09,2003 2:10 PM 

To: Johnson, LindaIPHX 

Subject: RE: Survey Summary Map 

Thanks 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Thursday, January 09,2003 11:51 AM 
To: Richard Harris - FCDX 
Cc: Bokich, Tony/PHX 
Subject: Suwey Summary Map 

Richard - I created a summary map of the locations where additional survey was done for the floodplain 
mapping task. I put it in the mail today, so you should have it tomorrow (or Monday at the latest). 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ljohns07@ch2m.com 



Johnson, LindalPHX - -- --------- , - -- 
From: R~chard Harr~s - FCDX [rph@ma~l.mar~copa.gov] 

Sent: January 08,2003 2:04 PM 

To: Johnson, LindaIPHX 

Subject: RE: Terravita Floodplain Mapping 

Linda, 

As discussed, please send me the updated survey CADD files. 

Thanks, 

Richard 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:Ijohnso7@CH2M.com] 
Sent: Wednesday, January 08, 2003 1:54 PM 
To: berickson@ci.scottsdale.az.us 
Cc: Richard Harris - FCDX; Melissa Lempke - FCDX; Bokich, Tony/PHX; Marilyn DeRosa - FCDX 
Subject: Terravita Floodplain Mapping 

Bill: 

As you may be aware, the Flood Control District is performing floodplain delineation on the wash that 
begins in Carefree, crosses Carefree Highway into Scottsdale, then crosses Carefree Highway again and 
back into Carefree. This is near the Terravita subdivision. We will be holding a public meeting on January 
22 at 6:30 pm. Due to the fact that there is floodplain delineation occurring in Scottsdale, you may want a 
representative to attend this meeting. 

Additionally, we would like to discuss this delineation with you. Please call me at 480-377-6273 at your 
earliest convenience. We are nearing the end of the project, so time is of the essence. 

Thank you, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ijohnso7@ch2m.com 



Johnson, LindaIPHX - ------- --F-p----v......--- ----.----,---- ~ -."-.-*- e From: Mar~lyn DeRosa - FCDX [mdr@ma~l.maricopa.gov] 

Sent: January 08,2003 12:58 PM 

To: Johnson, LindaIPHX 

Cc: Doug Williams - FCDX; Melissa Lempke - FCDX; Bokich, TonyIPHX; Michael Book (E-mail); Jonathan 
E. Fuller PE PH (E-mail) 

Subject: RE: Update on Press Wash Walk 

Hey, Linda. Let's stick with the 16Ih until we here from the press and the Town. Thanks. 

Marilyn 

"Outside of a dog, a book i s  man's best friend: 
inside of a dog it's too dark to read."- Gtoucho Marx 

-----Original Message----- 
From: Johnson, LindaJPHX [mailto:ljohnso7@CH2M.com] 
Sent: Tuesday, lanuary 07,2003 4:31 PM 
To: Marilyn DeRosa - FCDX 
Cc: Bokich, TonyIPHX; Melissa Lempke - FCDX; Mike Book; Jon Fuller; Doug Williams - FCDX 
Subject: Update on Press Wash Walk 

I called again and left messages for the Sonoran News and Desert Advocate. I wasn't able to speak with 
the contacts, but I gave the information to the receptionist at Desert Advocate and told her to pass it along 
to both Alan and Karen. 

However, Erich will be out of town that week. Should we try to reschedule when Erich can be there? I 
also left a message for Jon Pearson, but he was not available (I know they are busy getting ready for the 
Town council meeting today!) 

Let me know. Thanks, 
Linda 

-----Original Message----- 
From: Marilyn DeRosa - FCDX [mailto:mdr@mail,maricopa.gov] 
Sent: January 06, 2003 10:52 AM 
To: Johnson, LindafPHX 
Cc: Bokich, TonyIPHX; Melissa Lempke - FCDX; Mike Book; Jon Fuller; Doug Williams - FCDX 
Subjeb: RE: Press Wash Walk? 

Hey, Linda. Yes, we're still interested in having the press walk. We would like you to do the 
following: 

Call Karen Seemeyer (Desert Advocate) and the guy from the Sonoran News (if you don't have it, 
get his contact info. from Doug) and ask about their interest or availability on the 16'~. If at least 
one of them can attend, contact the Mayor and Council members (via e-mail or telephone) and 
invite them to participate. Put together an agenda (with Jon F.'s help) for a three-hour field trip. 
Have it go from 9:30 or 10:OO to 12:30 or 1:OO. Attendees will include you, me, Doug, Melissa, 
Tony, and Jon. This will all need to be done fairly quickly. Thanks. 

P.S. Can you and Mike move tomorrow's FCD meeting to f:30 p.m. (instead of 9:00 a.m. ?) 
Thanks, again. 

Marilyn 



"Outside of a dog, a hook i s  man's best friend: 
inside of a dog it's too dark to read.". Groucho Marx 

-----Original Message----- 
From: lohnson, Linda/PHX [mailto:ljohnso7@~~2~.com] 
Sent: Thursday, January 02, 2003 2:46 PM 
To: Marilyn DeRosa 
Cc: Bokich, Tony/PHX; mgl@mail.maricopa.gov; Mike Book; Jon Fullel 
Subject: Press Wash Walk? 

Hi Marilyn, 

We have a press wash walk tentatively scheduled for January 16th. Are we still going to 
do this? 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: Ijohnso7@ch2m.com 



Johnson, LindaIPHX ------ ---,-7-.-.-*, ,, . . . . .-, , . 

From: Marilyn DeRosa - FCDX [mdr@mail.maricopa.gov] 

Sent: January 06,2003 10:52 AM 

To: Johnson, LindaIPHX 

Cc: Bokich, TonyIPHX; Melissa Lempke - FCDX; Mike Book; Jon Fuller; Doug Williams - FCDX 

Subject: RE: Press Wash Walk? 
Hey, Linda. Yes, we're still interested in having the press walk. We would like you to do the following: 

Call Karen Seemeyer (Desert Advocate) and the guy from the Sonoran News (if you don't have it, get his contact 
info. from Doug) and ask about their interest or availability on the If at least one of them can attend, contact 
the Mayor and Council members (via e-mail or telephone) and invite them to participate. Put together an agenda 
(with Jon F.'s help) for a three-hour field trip. Have it go from 9:30 or 10:OO to 12:30 or 1 :00. Attendees will 
include you, me, Doug, Melissa, Tony, and Jon. This will all need to be done fairly quickly. Thanks. 

P.S. Can you and Mike move tomorrow's FCD meeting to 1:30 p.m. (instead of 9:00 a.m.?) Thanks, again. 

Marilyn 

"Outside of a dog, a book is  man's best friend: 
inside of a dog it's too dark to read."- Groucho Marx 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohns07@CHZM.com] 
Sent: Thursday, January 02, 2003 2:46 PM . ~ 

To: Marilyn ~ e ~ o s a  
Cc: Bokich, TonyIPHX; rngl@mail.rnaricopa.gov; Mike Book; Jon Fuller 
Subject: Press Wash Walk? 

Hi Marilyn, 

We have a press wash walk tentatively scheduled for January 16th. Are we still going to do this? 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ljohnso7@ch2m.com_ 



Johnson, Linda/PHX ~-- .--~------~ --.--.-*-.---,-- 

From: Richard Harris - FCDX [rph@mail.maricopa.gov] 

Sent: December 19,2002 6:06 PM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: 12/19/02 Carefree DMP 
<<Comments 12-1 9-02.doczz 

Linda, 

Attached above are my latest review comments regarding the subject project. Please review and respond to them 
in the requested manner. I will be on vacation until December 30th, but if you need to vou can reach me before 
that time you can call me on my cell phone: 

Happy Holidays! 

Richard 



Johnson, LindalPHX 
~ -.--~ -.-*-.. - ---%.-.p-*m-- 

0 From: Richard Harris - FCDX [rph@mail.maricopa.gov] 

Sent: December 16,2002 9:08 AM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: 12-16-02 RE: Update on Floodplain Wash delineation 

Linda, 

Per my last message, I hope you will go ahead and try to set up the meeting with the COS (and let Marilyn know 
wheniwhere it will be). 

Labeling the point file with locations would help greatly. 

Meeting this Thursday will be fine. I have no other appointments so just let me know what time will be best for 
you. 

If you have any questions, please call me at (602) 506-4528 

Thanks, 

Richard 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:Ijohnso7@CH2M.com] 

@ 
Sene Saturday, December 14, 2002 2 : l l  PM 
To: rph@mail.maricopa.gov 
Cc: Bokich, Tony/PHX; Lyons, Robert/PHX 
Subject: Update on Floodplain Wash delineation 

Hi, Richard: I know we still owe you some items. Sorry I wasn't able to get them to you sooner, but (as 
you know), last week was super busy! Here's an update: 

1. I will have Rob Lyons in our office create the spreadsheets for you (HEC-RAS model output with top 
width and headloss changes) by close of business Monday. 
2. We need to schedule a meeting with Scottsdale. 
3. Can we plan on having another submittal meeting on Thursday, December 19th? (this Thursday) 
4. 1 need to get you some explanation on the survey notes ... the Microstation file has the locations of the 
points, but I'm sure that's of little use to you ...p erhaps I could label the point file with locations for you? 

We have a progress meeting on Tuesday at the District. I would like to refrain from talking about any 
technical aspects, as we will be pressed for time that day. Let's save all that for Thursday meeting. 

Thanks, 

Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 



Johnson, LindalPHX 
, , , .-.. --*- ------ ----*---.-v-.- *---- 

From: Richard Harr~s - FCDX [rph@ma~l.mar~copa.gov] 

Sent: December 16,2002 9 03 AM 

To: Johnson, LlndaIPHX 

Cc : Richard Harris - FCDX 

Subject: 12/16/02 RE: Carefree DMP Monthly Progress Meeting and Design Site Workshop 
Workshop 

Hi Linda, 

Thanks for the info & invite. Should you also be inviting the COS and Carefree reps? I haven't been able to 
contact Bill Erickson (as planned) in order to get COS input on the relative FP delineation issues we discussed 
last week. Although you said below that you didn't want to discuss technical issues at tomorrow's meeting, 
perhaps it would be an acceptable forum for just that part of the delineation (?). Maybe just inviting them with the 
request that if they can't attend, can they please schedule a meeting regarding this, for another time. Bill's e-mail 
address is: 

berickson @ci.scottsdale.az.u~ 

phone number is: (480) 312-7652 

Please copyiforward me any correspondance between you and the COS, 

Thanks, 

Richard 

-----Original Message----- 
From: Johnson, Linda/PHX [mailto:ljohnso7@CH2M.com] 
Sent: Saturday, December 14, 2002 2:31 PM 
To: dsimpson@lsdaz.com; Doug Williams; Jon Fuller; Dornfeld, Leslie; Marilyn DeRosa; 
mgl@mail.maricopa.gov; Mike Book; rph@mail.maricopa.gov 
Cc: Bokich, Tony/PHX 
Subject: Carefree DMP Monthly Progress Meeting and Design Site Workshop 

Reminder: The Carefree Meeting and workshop will be held on Tuesday, December 17th at the District 
from 10:OO am to 1:00 pm. THIS IS A VERY IMPORTANT MEETING! (Well, aren't they all???) We are 
down to the wire! This meeting will also include a workshop on the preliminary design sites. I need 
everyone's input so that the designs can proceed. 

I think it would be a good idea if Richard and/or Tim attend on the Floodplain Delineation portion of the 
project. However, we DO NOT have time to cover any technical aspects on that (we've been meeting 
separately approximately once a week on the technical aspects), so let's try to limit it to just the 
administrative items on the floodplain delineation. They do not need to attend the rest of the meeting or 
workshop. 

CH2M HILL will be arranging lunch for the meeting (this answers your question, Mike, I'll take care of it). 

Please review the attached agenda and see if you would like to add anything to it. We only have two more 
progress meetings left, so it's important to identify all outstanding issues now. 

0 Also, anyone else to invite? 

Thanks, 



Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HILUhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Email: ijohnso7@ch2mm~om 



Johnson, LindalPHX ---~----- -.-------"----------..- - --.- w - ~  

From: R~chard Harr~s - FCDX [rph@ma~l.mar~copa.gov] 

Sent: December 10,2002 1 03 PM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: 12110-02 Carefree DMP, Stagecoach Pass Wash Trib 

<<Comments 12-1 0-02.doc>> 

Linda, 

Attached above are my review comments for the preliminary hydraulic analysis of the subject study reach. Please 
review them in the usual manner. If you have any questions, please call me at (602) 506-4528. 

Thanks, 

Richard 



Johnson, LindaIPHX 

From: R~chard Harris - FCDX [rph@mail.maricopa.gov] 

Sent: December 04,2002 12:32 PM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX; Marilyn DeRosa - FCDX; Tim Murphy - FCDX 

Subject: RE: Carefree Floodway - Galloway Wash 

Linda, 

I agree that if FEMA requires too many modeling hoops to jump through, it may be better to not include Galloway 
Wash in the delineation. As you know, I have sent a message to Pernille at Baker asking her if an HEC-2 analysis 
would need to be included. I am awaiting her response. 

Technically, It would be interesting to plot the profile of the existing (FIRM) FP elevation vs.. the currently modeled 
FP elevation (@ critical depth) for comparison, since under the NFlP we are mandated to regulate to the higher of 
the two. Care would have to be taken to ensure the two plots use the same vertical datum. If FEMA does not 
require the HEC-2 analysis, then the direction I would suggest the Town of Carefree to take, given the new 
WSEL's are higher and FW = FP, would be to go ahead and include the Galloway redelineation. If they didn't want 
to do that, I think it could potentially affect the County's CRS rating. Would it be possible to bring such a plot to 
tomorrow's meeting? 

If you have any questions, please call me at (602) 506-4528 

Thanks, 

From: ohnson, L~;~~/PHx [mailto:ljohnso7@CH2M.com] 
Sent: Wednesday, December 04,2002 11:36 AM 
To: Richard Harris - FCDX 
Cc: Bokich, Tony/PHX 
Subjed: Carefree Floodway - Galioway Wash 

Richard - 
Per our telephone conversation, I looked into the Floodway determination according to State Standard 3- 
94. According to this standard, "If the velocity head is less than 113 the flow depth (subcritical profile) or 
greater than 213 the flow depth (supercritical profile), the model may be regarded as stable." (page 5 of 
SSA 3-94). Our model does not meet the criteria for stability in the 5 or so places that I checked. (That's 
ok, it just means that it's hovering around critical depth) 

Additionally, the state standard talks about floodways on braided streams (page 6): "Application of 
floodway modeling techniques may not be appropriate for braided streams ... Braided flow, if supercritical 
flow occurs in flow braids, is essentially a case of composite flow. Therefore, the guidelines for composite 
flow should be applied." So, under Composite Flow it says that the model must be considered 
computationally stable to apply floodway modeling techniques. Otherwise, it says to use floodplain = 
floodway. 

Since Galloway Wash already has a mapped floodway, I think we need to either: 1) map floodway = 
floodplain or 2) not bother to redelineate this area. There isn't any development in the floodplain, and no 
lot is located entirely within a flood area (the lots are such that they include the ridge line as well as the 
floodplain area). Therefore, this is a very low risk area for future development as it is already built-out, and * a nice, wide mapped floodway and floodplain already exist Seems like a waste of money to redelineate to 
me! 



Additionally, redelineation of Galloway wash may require extensive additional work, including comparisons 
with the existing HEC-2 runs to satisfy FEMA (which is outside the limited scope of our contract for this 
project). I do have those runs, if we need them. 

Let me know what you think. I think we also need to discuss this with Doug, Tony, Tim, and Marilyn before 
making any decisions. 

Thanks, 
Linda A. Johnson, P.E. 
Associate Project Manager 
CH2M HlLUPhoenix 
Direct: 480-377-6273 
Fax: 480-784-6273 
Ernail: ljohnso7@ch2m.cornm 



Johnson, LindalPHX - -------..---.---. ..- - ---- -- -. --*- a From: R~chard Harris - FCDX [rph@ma~l.mar~copa.gov] 

Sent: December 04,2002 11.24 AM 

To: 'Pernille Buch-Pedersen' 

Cc: Richard Harris - FCDX; Johnson, LindaIPHX; Marilyn DeRosa - FCDX 

Subject: 12/04/02 Carefree DMP 

Pernille, 

I have several questions regarding guidance for the consultant towards developing Floodplain and Floodway 
Boundary delineations for the subject project and stream naming conventions: 

1. One of the streams within the project has both AE and Floodway Zones currently shown on the FIRM panels. If 
the study from which these zones were determined involved HEC-2 modeling, is the consultant required to 
reconstruct the modeled results using HEC-2, for any reason? Can they now apply HEC-RAS to obtain revised 
Flood elevations, without submitting an HEC-2 model, for the LOMR? 

2. The results of a HEC-RAS model show Froude numbers above 1.4 for more than 60% of cross-sections in a 
mixed regime run. For a subcritical run, all elevations default to critical. For such a situation, does FEMA require 
that the Floodplain boundary elevations be set higher that critical depth (EGL elevation)? Our state standard 
supports Floodway elevation determination for such cases to be relative to the EGL, but is not clear toward the 
Floodplain elevation to be used for boundary plots. What do you recommend? 

3. The consultant for this project, CH2M Hill, is calling two unnamed streams "Unnamed Central" and "Unnamed 
Eastern". For other studies within the County, we have suggested that new naming to be relative to the Section, 
Township, and Range of the stream outlet. Does FEMA have a preferred naming convention for streams that 
currently have no names? 

Your help in answering these questions is much appreciated. If you have any questions or need clarification of 
mine, please call me at (602) 506-4528. 

Thanks, 

Richard 



Johnson, LindalPHX 
- -------*-------------.. -"-"-- - -.---*------ 

From: Rlchard Harris - FCDX [rph@mall.marlcopa.gov] 

Sent: December 03,2002 1'33 PM 

To: Johnson, LlndaIPHX 

Cc: R~chard Harr~s - FCDX 

Subject: 12103102 Carefree DMP Galloway M~ddle Branch HEC-RAS 
<<C-Gall.xls>> 
Linda, 

As discussed, above is the spreadsheet that I mentioned I would send to you. Let me know if you have any 
questions. 

Thanks, 

Richard 



Johnson, LindaIPHX -- -- --------- 
From: Richard Harris - FCDX [rph@ma~l.mar~copa.gov] 

Sent: December 02,2002 3.57 PM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: 12/02/02 Carefree DMP 
<<I 1-27-02 RC's doc>> 
Linda, 

As discussed, attached above are my review comments for the latest Hydraulic Modeling submittal (Galloway 
Wash Middle Branch). Please review as described therein, and in context with our meeting tomorrow. 

If you have any questions in the meantime, you can reach me at (602) 506-4528. 

Thanks, 

Richard 



Johnson, LindaIPHX 
-------.-- ------- ---m--.?-n-" ---*. 

From: Rlchard Hams - FCDX [rph@ma~l.mar~copa.gov] 

Sent: November 05,2002 538  PM 

To: Johnson, LindaIPHX 

Cc: Richard Harris - FCDX 

Subject: 11 -05-02 Carefree DMP 

<el 1-05-02 RCs.doc>> 
Linda, 

As discussed, attached are my review comments for the Unnamed Central Wash portion of the subject study 
FDS. Please review the comments as suggested, and let me know if you have any questions by calling me at 
(602) 506-4528. 

Thanks, 

Richard 



0 
Johnson, LindaIPHX 

-- - -. - -- - - 
From: Pat Moraca [pmoraca@deipro.com] 

Sent: July 23, 2002 10:15 AM 

To: Johnson, LlndaIPHX 

Cc: Hal Marron; El~sa Canez 

Subject: Re: North Scottsdale Hydrology 

Linda, 

Early in our study, we determined the 100-yr 6-hr event would provide larger peak flows than the 100-yr 24-hr 
storm, due to the small watersheds and limited retention in our study area. Therefore, the 100-yr 24-hr storm 
model was not fully developed for our study. The model provided was run as a multiple storm with the 6-hr 
Pattern 1 rainfall distribution. 

DEI contract required the 100-yr storm event. However, the smaller 2-yr, 5-yr, etc. storms were provided in the 
first hydrology submittal and were not run in the subsequent submittals. The model forwarded last week did 
not include updated runs for storms less than the 100-yr. Hence, neglect output data in this modei ior storm 
events less than the 100-yr if data appears in the DDMSW summary tables. 

I hope this answers your questions. If you have any questions please cali (602) 954-0038 

Pat 

Original Message ----- 
From: Johnson, LindaIPHX I ----- 
lo: :Pat Moraca' 
Cc: Bokich. TonyIPHX 
Sent: Monday, July 22, 2002 3:22 PM 
Subject: RE: North Scottsdale Hydrology 

Hi Pat - I received the flow summary spreadsheet. Question for you: Are all of these done for the 6-hr. 
event? I noticed the HEC-1 run you sent was for the 100-year, 6 hour frequency. Can I assume that the 
other events (2-year, 5-year, etc.) were done for the 6-hr as well? Let me know. 

We ran both the 6-hr and 24 hr in our study, so I don't know how we will address this, as our scope says to 
use the greater of the 6- or 24-hour storm in our floodplain mapping. 

1 Linda 

-----Original Message----- 
From: Pat Moraca [mailto:pmoraca@deipro.coml 
Sent: June 06, 2002 11:47 AM 
To: Johnson, Linda/PHX 
Cc: Hal Marron: Ellsa Canez 
Subjeb: Re: ~ o r t h  Scottsdale Hydrology 

Linda, 



Johnson, LindalPHX 

To: 
Subject: 

erich korsten [ekorsten@msn.com] 
December 02,2002 6:41 PM 
Johnson, LindaIPHX 
Re: Carefree - Floodway = Floodplain 

Linda, 

I don't think that it is a good idea to designate all floodplains = 
floodways. This would probably be challenged, unless the town adopts an 
ordinance, which would give the legal basis for that. I would rather like to 
see the 100-year floodplains determined and mapped, w/o mentioning of the 
floodway. If later somebody wants to encroach into the floodway fringe, 
he/she has to provide an analysis, which can be evaluated for the specific 
case. 

Erich 

>From: "Johnson, Linda/PHXM <ljohnso7@CH2M.com> 
>TO: <ekorsten@msn.com> 
>CC: <rph@mail.maricopa.gov>,"Bokich, Tony/PHXn <tbokich@CHZM.com> 
>Subject: Carefree - Floodway = Floodplain 
>Date: Mon, 2 Dec 2002 1 6 : 5 9 : 0 5  -0700 
> 
>Hello, Erich: 
> 
In our earlier discussions about the floodplain mapping in Carefree, it 
as our understanding that you wished to have "Floodway = Ploodplain", 
or in other words, a zero encroachment floodplain. We are proceeding in .. 
>this direction. However, for our project documentation, could you 
>please respond to this email so that we have written documentation that 
>you agree with this? 
> 
>Thanks, 
> 
>Linda A. Johnson, P.E. 
>Associate Project Manager 
>CH2M HILL/Phoenix 
>Direct: 480-377-6273 
>Fax: 480-784-6273 
>Email: ljohnso7@ch2m.com 

Help STOP SPAM with the new MSN 8 and get 2 months FREE* 
ht tp : / / jo in .msn .com/?page=fea tures / junkmai l  



CONTRACT PCD 2000C037 

CAREFREE DRAINAGE MASTER PLAN 



SECTION 111-PAYMENTS TO THE CONSULTANT 

The Consultant shall be paid fpr work under this contract a lump sum fee of $500,435.68 plus a fee not- 
toexceed $206,439.59 for optional tasks as identified below and in accordance with the Scope of Work. 
A written authorization from the Agent will be required prior to initiating any optional task. 

OPTIONAL 
TASK NUMBER DESCRIPTION TOTAL 
Option 1 SOW Para. 2.2.3' Brainstorming Session $ 2,759.56 
Option 2 SOW Para. 2.2.2 Presentation of Draft Reconnaissance Report $ 869.93 
Option 3 SOW Para. 2.3.2.2 Sedimentation Analysis for Additional Crossings $ 4,371.36 
Option 4 SOW Para. 2.3.4 Coordination wl Scottsdale on Eros. & Sed. Issues $ 5,560.66 
Option 5 SOW Para. 2.7 -4 CLOMR / LOMR for FEMA $ 11,699.46 
Option 6 SOW Para. 3.1.1 Aerial Survey and Ground Control $ 32,895.82 
Option 7 SOW Para. 3.1.3 -+ Additional Field Surveys $ 4,804.41 
Option 8 SOW Para. 3.3.2.5 HEC-1 Hindcast Model ' $ 6,409.24 
Option 9 SOW Para. 3.4.1 Floodplain Delineation and Mapping $ 85,013.46 
Option 10 SOW Para. 3.9.3,3+Reconnaissance for Trails & Multi-Use $ 1,679.86. 
Option 11 SOW Para. 3.9.3.6.3 Presentation of Trails and Multi-use Opportunities $ 2,599.78 
Option 12 SOW Para. 3.1 1.2.2 Additional Field Wotk $ 3,579.72 
Option 13 SOW Para. 3.12.3.lOAdditional Meetings $ 14,433.62 
Option 14 SOW Para. 3.13.1.1 Additional Public Meetings $ 27,106.71 
Option 15 SOW Para. 3.13.8 --PowerPou~t Presentattons $ 2.656.00 

Optional Tasks Total: $206,439.59 

The total contract amount will not exceed seven hundred six thousand eight hundred seventy-five 
dollars and twenty-seven cents ($706,875.27) plus any adjustments that have been approved in writing 
in accordance with the Maricopa County Procurement Code. 

The District shall pay the Consultant upon completion of the work as accepted by the District, except that 
progress payments may be made as billed by the Consultant based on approved monthly progress reports 
subject to the limitations set forth in Exhibit A, Scope of Work. Ten percent (10%) of all contract 
payments made on an interim basis shall be retained by the District as insurance of proper performance of 
the contract or, at the option otthe Consultant, a substitute security may be provided by the Consultant in 
an authorized form pursuant to procedures established by the District. The Consultant is entitled to all 
interest from any such substitute security. 

When the contract is fifty percent (50%) complete, retention shall be reduced to five percent (5%) of the 
amount of any subsequent progress payments, and one-half (112) of the amount retained will be paid to 
the Consultant provided the Cpnsultant is making satisfactory progress and there is no specific cause or 
claim requiring a greater amqunt to be retained. If at any time the District determines satisfactory 
progress is not being made, ten percent (10%) retention shall be reinstated for all progress payments made 
under the contract subsequent to the determination. 

If the Consultant desires a partial payment in accordance with the provisions above, and a 
MinorityNomen-Owned Small Business Enterprises (MIWSBE) goal has been established this contract, 
the Consultant will complete and forward the enclosed MlWSBE Participation Report (Attachment 1) 
indicating payment distribution to MIWSBE f m  with each request for payment. A MIWSBE 
participation goal of ten percent (10%) has been established for this contract. 

Contract FCD 2000C037 Page 3 of 16 



SECTION VI-RECORDS 

Records of the Consultant's payroll expense peltaining to this contract and records of accounts between 
the District and the Consultant shall be kept on a generally recognized accounting basis and shall be 
available upon request to the District or its authorized representative for audit during normal business 
hours. 

All Consultant and District procurement records shall be retained for a period of one (I) year and 
disposed of in accordance with the records retention guidelines and schedules approved by the State of 
Arizona Department of Library, Archives, and Public Records unless applicable Federal regulations 
require a longer period of retention. 

SECTION VII-PROJECT COMP1,ETION 

If, during the course of tiis cqntract, situations arise which prevent completion within the allotted time, 
the Agent may grant an extension. 

SECTION VIII-TERMINATION 

The District may terminate this contract at any time upon reimbursement to the Consultant of expenses 
that include reasonable charges for time and material for the percentage of work satisfactorily completed 
and provided to the District. 

The District reserves the right to postpone, terminate, or abandon this contract for the Consultant's failure 
to complete the Project on time or failure to comply with the provisions of the contract. The District also 
reserves the right to terminate any or all parts of tlus contract for its own convenience as the District may 
determine at it's sole discretion. 

The District hereby gives notice that pursuant to A.R.S. 5 38-511 "A" this contract may be canceled 
without penalty or further obligation within three (3) years after execution if any person significantly 
involved in initiating, negotiating, securing, drafting, or creating a contract on behalf of the District is, at 
any time while the contract or any extension of the contract is in effect, an etnployee or agent of any other 
party to the contract in any capacity or a consultant to any other party of the contract with respect to the 
subject matter of the contract Cancellation under this section shall be effective when written notice from 
the District Chief Engineer and General Manager is received by all of the parties to the contract. In 
addition, the District may recoup any fee or commission paid or due to any person significantly involved 
in initiating, negotiating, securing, drafting, or creating the contract on behalf of the District from any 
other party to the contract arising as a result of the contract. 

The Consultant may terminate this contract in the event of nonpayment of fees as specified in SECTION 
111, PAYMENTS TO THE CONSULTANT. 

SECTION IX--OWNERSHIP O F  DOCUMENTS 

A. All original documents including, but not limited to studies, reports, tracings, drawings, physical and 
computer models, estimates, field notes, investigations, design analysis, calculations, computer 
software, and specifications, prepared in the performance of this contract are to be and remain the 
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F When this contract requires the Consultant to study specific geographic areas of Maricopa County 
(including but not limited to floodplain delineations, watercourse master plans, area drainage master 
studies, or any other slte specific assignment) the Consultant agrees during the term of this contract 
and any extensions thereof'that Consultant will not perform similar services for any clients other than 
the District within that spqific geographic area without the written authorization and approval of the 
Chief Engineer and General Manager of the District. 

G. The Consultant agrees that it, its principals, employees, sub-consultants, agents and assigns, shall not 
accept employment as consultants, expert witnesses or otherwise in any pending or contemplated 

i litigation against the District during .the term of this contract and any extensions thereof without the 
written authorization and approval of the Chief Engineer and General Manager of the District. 

H. The Consultant agrees that it, its principals, employees, sub-consultants, agents and assigns, shall not 
accept employment as consultants, expert witnesses or otherwise in any future litigation against the 
District in regard to the subject matter of this contract without the written authorization and approval 
of the Chief Engineer and General Manager of the District. 

I. It is understood that the District shall have the right to seek and obtain in any court of competent 
jurisdiction an injunction to restrain a violation or alleged violation by the Consultant, its principals, 
employees, sub-consultants, agents or assigns, of the provisions of F., G., and H. of this section or of 
the provisions of B. of Section IX, and the right of action for full damages at law, in addition to any 
other remedies provided by this contract. In no case shall a waiver by the District of the right to seek 
relief under tlus provision constitute a waiver of any other or furfher violation. 

SECTION XII--SUCCESSORS AND ASSIGNS 

This contract shall not be assigned by either party without prior written approval of the other except that 
the Consultant may use in the performance of this contract without prior approval of the District, 
personnel or services of its related entities and affiliated companies as if they were an integral part of the 
Consultant; and it shall extend to and be binding upon the heirs, executors, administrators, successors and 
assigns of the parties hereto. 

SECTION XIII-NO KICK-BACK CERTIFICATION 

The Consultant warrants that no person has been employed or retained to solicit or secure this contract 
upon any agreement or understanding for a commission, percentage, brokerage, or contingent fee; and 
that no member of the Board of Directors or any employee of the District has any interest, financially or 
otherwise, in the Consultant's fm. 

For breach or violation of this warranty, the District shall have the right to annul this contract without 
liability, or at its discretion, to deduct from the contract price or consideration, the full amonnt of such 
commission, percentage, brokerage, or contingent fee. 

SECTION XIV-ANTI-DISCRIMINATION PROVISION 

The District will endeavor to ensure in every way possible that minority and women-owned small 
business enterprises shall have every opportunity to participate in providing professional services, 
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for whose acts Consultant may be liable regardless of whether it is caused by any party indemnified 
hereunder, including the District and Maricopa County. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

The scope of this indemnification does not extend to the sole negligence of the District 

SECTION XVI-INSURANCE REOUIREMENTS 

Consultant, at Consultant's own expense, shall purchase and maintain the herein stipulated minimum 
insurance with companies duly licensed, possessing a current A.M. Best Company, Inc. Rating of at least 
B++ or a Financial Performance Rating (FPR) of at least 6, or approved unlicensed companies in the State 
of Arizona with policies and forms satisfactory to the District. 

All insurance required herein shall be maintained in full force and effect until all work or service required 
to be performed under the terms of the contract is satisfactorily completed and formally accepted. Failure 
to do so may, at the sole discretion of the District, constitute a material breach of this contract. 

The Consultant's insurance shqll be primary insurance as respects the District and any insurance or self- 
insurance maintained by the District shall not contribute to it. 

The policies required hereunder, except Workers' Compensation and Professional Liability, shall contain 
a waiver of transfer of rights of recovery (subrogation) against the District, its agents, representatives, 
officers, directors, officials, and employees for any claims arising out of the Consultant's work or service. 

Any failure to comply with the claim reporting provisions of the insurance policies or any breach of an 
insurance policy warranty shall not affect coverage afforded under the insurance policies to protect the 
District. 

The insurance policies may provide coverage which contains deductibles or self-insured retentions. Such 
deductible and/or self-insured retentions shall not be applicable with respect to the coverage provided to 
the District under such policies. The Consultant shall be solely responsible for the deductible and/or self- 
insured retention and the District, at its option, may require the Consultant to secure payment of such 
deductibles or self-insured retentions by a surety bond or an irrevocable and unconditional letter of credit. 

The District reserves the right to request and to receive, within ten (10) working days, certified copies af 
any or all of the herein required insurance policies and/or endorsements. The District shall not be 
obligated, however, to review such policies and/or endorsements or to advise Consultant of any 
deficiencies in such policies and endorsements, and such receipt shall not relieve Consultant from or be 
deemed a waiver of, the District's right to insist on strict fulfillment of Consultant's obligations under this 
contract. 

The insurance policies required by this contract, except Workers' Compensation and Professional 
Liability, shall name the District, its agents, representatives, officers, directors, officials, and employees 
as Additional Insureds. 

Commercial General Liabilitv: 
Consultant shall maintain Commercial General Liability insurance with a limit of not less than 
$1,000,000 for each occurrenCe with a $2,000,000 ProductsICompleted Operations Aggregate and a 
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If a policy does expire during the Life of the contract, a renewal certificate must be sent to the District 
fifteen (15) days prior to the expiration date. 

. ~ 

I 
Cancellation and Expiration Notice: 
Insurance required herein shall not expire, be cancelled, or materially changed without thirty (30) days 

? . . prior written notice to the District. 
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CONTRACT FCD 2000C037 

CAREFREE DRAINAGE MASTER PLAN 

ATTACHMENTS 

1. Miority/Women-Owned Small Business Enterprise 
Participation Report 

2. Certificate of Performance 

3. Certificate of Insurance . . .  . , . .  
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Attachment 2 

CONSULTANT CONTRACT 

hereby certifies to the Flood Control District of Maricopa County 
(Name of Signer) 

(District) that all lawful claims for labor, rental of equipment, material used, and any other claims by 
CH2M Hill or subcontractors in connection with the Project described in District contract FCD 2 0 0 3 7  
for Carefree Drainage Master Plan have been paid. 

CH2 M Hill understands that with receipt of payment for previously invoiced amounts plus any retained 
monies, that this is a settlement of all claims of every nature and kind against the District arising out of 
the performance of the District's contract FCD 2000C037, relating to the material, equipment, and work 
covered in and required by the contract. 

The undersigned hereby certifies that to hidher knowledge, no contractual disputes exist in regard to this 
contract and that helshe has no knowledge of any pending or potential claims in regard to this contract. 

Upon submission of this document and a separate invoice for any retained funds to the District, invoice 
processing will be completed within forty-five (45) calendar days. 

State of Arizona ) 

I§ 
County of Maricopa 1 

Signed this day of ,2CQ-. 

Title 

SUBSCRIBED AND SWORN TO before me this day of ,200-. 

Notary Public 

My Commission Expires: 
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SCOPE OF WORK 
CONTRACT FCD 2000C037 

CAREFREE DRAINAGE MASTER PLAN 

1.0 GENERAL DESCRIPTION 

1.1 PROJECT DESCRIPTION 

1.1.1 This scope of work is for professional engineering services necessary for developing a 
Drainage Master Plan (DMP) to identify drainage problems and develop cost-effective solutions 
for a storm water collection and disposal system. The scope of work will include public 
coordination, survey and mapping, hydraulics, identification of drainage problems, development 
of alternative solutions, and preparation of preliminary design plans based on a preferred 
alternative. 

1.2 PURPOSE 

1.2.1 The purpose of the Carefree DMP is to: 
quantify the extent of existing and future potential flooding problems within the Town of 
Carefree and develop alternative solutions to reduce flooding and to provide emergency 
access to as many residences as is feasible. 
conduct a Public Involvement Program with the intention of gathering and disseminating 
pertinent information regarding to flooding, sedimentation and traffic problems, to keep the 
citizens of Carefree informed on the progress of the study and to obtain acceptance of the 
study and its findings and recommendations. 
perform a qualitative evaluation of the erosion and sedimentation patterns and 
characteristics within the Town of Carefree and upstream contributing areas, where deemed 
appropriate, to provide a tool for estimating the long-term benefits or effects of proposed 
improvements. 
prepare a Traffic Management Plan to evaluate the feasibility of proposed drainage 
improvements and to make recommendations regarding the sequence of improvements, 
from a traffic standpoint. This task is intended to ensure that proposed drainage 
improvements enhance or maintain traffic movement within the Town of Carefree. 

1.3 LOCATION 

1.3.1 The total study area encompasses approximately 20 square miles bounded by the Tonto 
National Forest on the Noah, the City of Scottsdale Boundary on the East, the City of Phoenix 
Boundary on the South, and the Town of Cave Creek Boundary on the West. 

1.4 AGENCIES 

1.4.1 The CONSULTANT shall coordinate with the Town of Carefree, the City of 
Scottsdale, the City of Phoenix and the Town of Cave Creek. 

1.5 CONTRACT TIME 

1.5.1 The CONSULTANT shall complete the DMP within the contract period of 540 
calendar days. 
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1.6 PROJECT REFERENCES 

1.6.1 The DISTRICT will make available to the CONSULTANT a data collection report, 
dated June 19, 2000 by Coe and Van Loo, listing pertinent data from the Cities of Phoenix, 
Scottsdale and the TO& of Carefree and Cave creek, and the DISTRICT files, 

2.0 SPECIFIC TASKS 

2.1 DATA COLLECTION & EXISTING CONDITIONS ANALYSIS 

2.1.1 The CONSULTANT shall collect and review pertinent data listed in the Coe and Van 
Loo report, from the DISTRICT and other outside sources. The CONSULTANT shall prepare 
a list summarizing the collected data. 

2.1.2 The CONSULTANT shall develop a comprehensive list of known flooding problems 
and potential flooding areas. Development of this list will require coordination with the 
officials from each of the communities listed above, and other sources. This list will be used in 
identifying drainage alternatives. 

2.1.3 The CONSULTANT shall prepare an inventory of drainage facilities and proposed 
developments that are being planned by other public jurisdictions, or private development. 
These will be illustrated on the Existing Facilities Exhibit. If feasible these facilities may be 
incorporated into the storm water management plan alternatives. 

2.1.4 The CONSULTANT shall prepare an Existing Facilities Exhibit illustrating the 
location of man-made drainage facilities in the watershed. The condition, capacity and 
ownership of man-made facilities will be noted. These facilities will become part of the base 
map for alternatives. The CONSULTANT shall make maximum use of these facilities, where 
feasible, as part of the storm water management plan alternatives. The base map for the exhibit 
will be developed from contour mapping provided by the DISTRICT. Base mapping will 
include land ownership, land use types, and soil types. The land ownership maps will indicate 
whether property is publicly or privately held and the owning agency. The CONSULTANT 
will use digital information and land ownership data provided by the DISTRICT to prepare 
base maps for reports. 

2.1.5 The CONSULTANT shall research, become familiar and give consideration to existing 
hydrolo~ic studies and models, and assumptions made and will assess the reasonableness of the 
input data and results. The CONSUL?ANT shall bring any concerns or discrepancies 
concerning modeling to the attention of the DISTRICT. 

2.1.6 The CONSULTANT shall develop HEC-1 hydrologic models for the Town of 
Carefree Area. The models developed by others for the Andora Hills and Galloway Washes 
Study will be used as a baseline for this project. The existing models currently depict existing 
conditions for the 100-year, 24-hour event only. During this phase they will be modified to 
compute the 100-year, 6-hour, 10-year, 6-hour and 10-year, 24-hour events as well. In addition 
to revisions to these existing models new modeling will be prepared for areas south of Cave 
Creek Road and south of Black Mountain. The HEC-1 models are to he used for establishing 
base line conditions and to help verify existing and to identify future flooding areas. 
Hydrologic modeling tasks are described in Task 3.3. 
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2.1.7 The CONSULTANT shall become familiar with existing and planned local and 
regional recreational facilities and any local landscaping concepts as provided by involved 
jurisdictions and evaluate and identify landscaping and recreational opportunities. 

2.1.8 The CONSULTANT shall obtain copies of all available topographic and aerial 
mapping of the project area, in electronic format when possible. Using existing mapping as a 
baseline the Consultant will obtain field survey andlor aerial mapping of all areas within the 
study limits that are either not covered by the existing mapping or areas that require more 
precise information for development of alternatives and for floodplain mapping. All aerial 
mapping will be produced at a scale of 1"=200' and a 2' contour interval. Field survey 
mapping will be produced at a 1' contour level of accuracy. 

2.1.9 Floodplain Delineation. The 100-year floodplains for Galloway, Grapevine, Rowe and 
parts of Andora Hills Washes have been previously mapped by JEF. This study will produce 
floodplain delineations for: two tributaries of Galloway Wash; three large washes that flow 
through the developed area between 96" Street and Hayden Road, south of Cave Creek Road; 
and the large wash that circles the southern base of Black Mountain, crossing the Carefree 
Highway twice and exiting the Town limits just east of Cave Creek Road north of Carefree 
Highway. Floodway mapping and preparation of the ADWR Technical Data Notebook (TDN) 
are specifically excluded from this task. This section is supplemental to Section 3.4 and all 
work for floodplain-mapping tasks are to be performed as par1 of Section 3.4. 

2.1.10 Sedimentation Engineering. The CONSULTANT shall complete a geomorphic 
evaluation of the major watercourses in the study area to identify areas of excessive erosion or 
,deposition. The geomorphic evaluation shall consist of data collection, field inspection, and 
analyses tasks. 

2.1.10.1 Data Collection. The CONSULTANT shall complete the following data 
collection tasks: 

Collect historical aerial photographs, maps, ground photographs, as-built plans for 
structures to document channel position and streambed elevations. 
Document pre- and post-development channel conditions 
Document pre- and post-development watershed conditions 
Document flow and rain history from road maintenance records, newspaper reports, 
accounts of flooding by local residents, and previously prepared reports and flood 
histories. 

Based on the results of the data collection tasks, the CONSULTANT shall prepare a 
technical memorandum documenting the chronology of channel and watershed change 
within the study area. The objective of the data collection task will be to determine the 
spatial and temporal location of channel changes in the study area. 

2.1 .lo. 1.1 Field Investigation. The CONSULTANT shall complete a field 
investigation of the major washes in the study area to document existing 
conditions and to identify sediment problem areas such as cut banks, 
aggrading channels, local and long-term scour, headcuts, and other evidence 
of erosion. The major washes in the study area include Galloway Wash, 
Galloway Wash North Branch, Andora Hills Wash, Rowe Wash, and 
Grapevine Wash. Based on the results of the field investigation, the 
CONSULTANT shall prepare a map of known erosion and sedimentation 
problem areas. 
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2.1.10.1.2 Geomorphic Analysis. The CONSULTANT shall analyze 
geomorphic trends in the major washes, emphasizing stream conditions at 
road crossings. The methodologies used for the geomorphic analysis shall 
include the following: 

Equilibrium slope equations 
Longitudinal profile analysis 
Interpretation of geomorphic surfaces 
Sediment continuity principles (not detailed modeling) 
Lane's relation 
Identification of sediment sources and sinks 
Comparison of channel position on historical aerial photographs and 
maps 
Stream classification techniques 
Bank stability assessment techniques 
Other appropriate methodologies selected by the CONSULTANT after 
completion of the field investigation 

2.1.10.1.3 Report. Based on the results of the data collection, field 
investigation tasks, and geomorphic analyses, the CONSULTANT shall 
prepare a technical memorandum that addresses the following items: 

Summary of qualitative and quantitative description of the erosion 
and sedimentation problem areas. 
Documentation of historical changes and future expected changes 
in each of the major washes in the study area, focusing on historical 
and expected changes at each of the existing and proposed road 
crossings of the major washes in the study area. 
Discussion of potential channel impacts within the Town of 
Carefree of the Level 2 alternatives, including impacts to reaches 
downstream and upstream of the Town of Carefree that will occur 
if existing sedimentation trends are not corrected. 
Summarv of the results of the data collection ~ h a s e .  a L 

Recommendations for enhancing or preserving channel stability, 
maintaining sediment continuity, and designing roadway crossings. 

2.1.10.2 Traffic Evaluation Data Collection. Master Plans for Carefree, Cave Creek 
and North ~cottsdale will be used to predict the build-out conditions for the town of 
Carefree. An evaluation of present and proposed major routes will he made and a 
preferred emergency route plan will be prepared. This plan will be used as a planning 
tool for evaluating any proposed improvements to low-flow crossings 

2.2 LEVEL I ANALYSIS -ALTERNATIVES FORMATION / PRELIMINARY ANALYSIS 

The Level I Analysis will consist of four parts; flooding analysis, public involvement process, 
geomorphic evaluation, traffic analysis. 

2.2.1 Flooding Analysis. At selected locations, improvements for crossings will be studied 
in more detail. At these locations if existing adjacent structures will be flooded under future 
conditions, the culvert channel sizing shall eliminate the structure flooding. The work will 
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include conducting site surveys, identifying required utility relocations, estimating construction 
costs, preparing preliminary construction plans, using Maricopa Association of Governments 
(MAG) or Arizona Department of Transportation (ADOT) design procedures. Consultant shall 
document findings and design criteria in a summary report. The previously developed existing 
conditions HEC-1 models will be modified to reflect future fully developed conditions and 
shall be used to evaluate the impact of the culvert modifications to downstream culverts and 
floodplains. The plans will develop alignments, right-of-way requirements, and utility conflicts 
and be used to develop preliminary costs for the preferred altematives. The Consultant is to 
evaluate accessibility during the future conditions 100-year flow. Road overflows, or 
longitudinal flows at the roadway crown, less than 0.5 feet deep shall be considered passable. 
The evaluation shall consider: 

Maximum Depth of flow 
Duration of impassable flow 
Roadway functional classification, arterial, collector, local, to be provided by the Town. 
Scour/washout potential (high, medium, low) 

A master plan report, including proposed project list, with an implementation and funding plan 
will be prepared. 

2.2.2 100-year Flood Accessibility Emergency Routes Evaluation 

2.2.2.1 The Consultant shall develop a prioritized list of improvements to reduce 
inaccessible conditions such that: 

No more than 30 single family residential lots, or equivalent multi-family or 
commerciaVindustrial areas, are accessible due to design flood flows in any given 
wash. 
No lot is inaccessible for more than 12 hours. 

2.2.2.2 The results of the evaluation shall be summarized on a map showing: 
Existing and proposed accessible routes. 
Existing and proposed impassable wash crossings and roadway longitudinal 
segments. 
Proposed improvements. 
Existing and proposed inaccessible areas. 

2.2.3 The CONSULTANT shall prepare an existing problems and constraints map for 
presentation to the Review Committee. The Review Committee shall be comprised of members 
of the DISTRICT, the Town of Carefree, and effected jurisdictions. The presentation shall 
identify existing flooding problem areas and the results from the hydrologic modeling of the 
area. The CONSULTANT will provide several seed ideas for potential solutions for 
consideration by the Review Committee. A brainstorming session will he scheduled to 
provide input to both the problem and potential solutions. The Review Committee shall include 
landscaping and recreation opportunities into development of alternatives. The 
CONSULTANT shall assess all alternatives with soft engineering as the first choice and rigid 
structures as last resort. In addition, all altematives should mimic the natural drainage corridors 
and minimize being located along section line roads and at right angles. Alternatives should 
have a 20% buffer allocated for landscaping and recreational use. Basins will be sized and 
designed to incorporate recreational amenities. Basins should be located off line to allow the 
passage of sediment and to minimize maintenance. (OPTIONAL) Participation in the 

FCD 2000C037 Page 7 of 32 Exhibit A, Scope of Work 



brainstorming session by Cornoyer-Hedrick will be an optional task. (OPTIONAL) 
Presentation to the team of the Draft Reconnaissance Report by Cornoyer-Hedrick will be an 
optional task. This optional task is not authorized with the Notice to Proceed and may he 
authorized in writing by the DISTRICT based upon specific need as determined by the 
DISTRICT during the contract period. 

2.2.3.1 Based on the brainstorming session results, the CONSULTANT shall identify a 
minimum of three possible project alternatives for reduction of local flooding, for the 
10, 25, 50 and 100 - year frequency storms. 

2.2.3.2 Based on the brainstorming session results, the CONSULTANT shall identify a 
minimum of three possible project alternatives for the study area. The CONSULTANT 
shall conduct initial studies (Using existing mapping and the new hydrologic model) in 
order to obtain the optimum combination of feasible flood reduction facilities. 

2.2.3.3 Sedimentation Alternative Analysis. Evaluation of sedimentation impacts of 
the Level 1 alternatives shall be limited to qualitative assessments based solely on the 
conditions observed during the field investigation (Task 2.1.10.2) and geomorphic 
analysis (Task 2.1.10.3). No new sedimentation or geomorphic analyses shall be 
conducted by the CONSULTANT for this task. 

2.2.3.4 The CONSULTANT shall participate in a Value Engineering (VE) Workshop, 
for the purpose of evaluating the proposed alternatives and to select the alternatives to 
be studied further. Those alternatives which can be initially eliminated with no or 
minimal analysis shall be identified and eliminated from further consideration. The 
DISTRICT, with recommendations from the VE workshop, and the Town of Carefree, 
will make the final selection of alternatives. 

2.2.4 The CONSULTANT shall submit schematic drawings and a narrative description of 
the potential alternatives for review (Potential Alternatives Submittal). The purpose is to 
review and approve the alternatives prior to proceeding with the analysis. The drawings shall 
be sufficient to describe and compare the project requirements and alignment of the alternative. 
The narrative shall describe the alternatives and identify the advantages and disadvantages. 
The alternatives shall be based upon the available existing topographic mapping, and new 
supplemental field surveys and the new sub-area hydrology. 

2.3 LEVEL I1 ANALYSIS - ALTERNATIVE ANALYSIS 

2.3.1 The CONSULTANT shall evaluate the approved alternatives to determine the 
engineering feasibility and approximate costs. Conceptual design of the project features shall 
be limited to typical sizes and dimensions and shall be sufficient to determine the costs of major 
project components. Conceptual design for the flood reduction will be based on the 10- and 
100-year, future conditions runoff. The cost estimates shall include major construction items, 
rights-of-way, utility relocations, contingencies, and recreation and landscaping costs. 

2.3.2 The CONSULTANT shall participate with the Review Committee in an Alternative 
Evaluation Workshop that will develop weighted evaluation criteria elements for selection of 
the Preferred alternative. The alternatives will be evaluated by comparing each against the 
weighted evaluation criteria elements in an evaluation matrix. The highest numeric score will 
be selected as the preferred alternative. The Review Committee will have the responsibility to 
approve the final "preferred" alternative 
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2.3.2.1 Sedimentation Alternative Analysis. The CONSULTANT shall evaluate the 
potential sedimentation impacts of the preferred allernative for up to three (3) road 
crossings on upstream and downstream channel stability, performance of the alternat~ve 
during design and annual flood events and likely sediment maintenance costs. Where 
applicable, modifications to the design of the preferred alternative will be proposed to 
address impacts identified by the evaluation. The evaluation will be based on the 
information collected in Task 2.1.10 as summarized in the technical memorandum 
described in Task 2.1.10.1. The deliverable for Task 2.3.2.1 will be a brief technical 
memorandum describing the methodologies used, the results obtained, and any 
recommended improvements or modifications. 

2.3.2.2 Additional Crossings (OPTIONAL). The CONSULTANT shall evaluate the 
potential sedimentation impacts as described in Task 2.3.2.1 for up to four (4) 
additional crossings as authorized by the DISTRICT. This optional task is not 
authorized with the Notice to Proceed and may be authorized in writing by the 
DISTRICT based upon specific need as determined by the DISTRICT during the 
contract period. 

2.3.3 The CONSULTANT shall prepare an Alternatives Analysis Report presenting the 
alternatives and details of the evaluation process used to select the preferred alternative. 

2.3.4 Coordination with City of Scottsdale (OPTIONAL). The CONSULTANT shall 
schedule and conduct a meeting with the City of Scottsdale, the DISTRICT and the Town of 
Carefree to discuss possible alternative solutions to regional sedimentation and/or erosion 
issues. If alternative solutions are identified in the initial meeting then subsequent meetings 
will be scheduled to investigate the feasibility and funding of regional solutions. This optional 
task is not authorized with the Notice to Proceed and may be authorized in writing by the 
DISTRICT based upon specific need as determined by the DISTRICT during the contract 
period. 

2.4 LEVEL 111 ANALYSIS - PREFERRED ALTERNATIVE ANALYSIS 

2.4.1 The CONSULTANT shall refine the design and cost estimate for the preferred 
alternative identified in the Alternatives Analysis Report. 

2.4.2 The CONSULTANT shall prepare Preliminary Design Plans, which will identify the 
approximate sizes, slopes, profiles, alignments, and plan and profile of proposed channels, 
pipes, boxes and bridges using the available, 2 or 4-foot contour mapping. Preliminary 
landscaping, recreation and aesthetic features at a schematic level showing design intent by 
providing typical treatments, suggested plant palette, and illustrative sections and plan views 
shall be included in the project drawings and cost estimates. 

2.4.3 The CONSULTANT shall present the Recommended Plan, and the implementation 
and funding plan to the Review Committee. The Review Committee shall prioritize the 
features of the preferred alternative based on input from the project participants and the 
CONSULTANT. 
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2.5 MAINTENANCE PLAN • 2.5.1 The CONSULTANT shall estimate maintenance requirements and costs for the 
preferred alternative on an annual basis. The life cycle to be used in calculations shall be 50 
years. The DISTRICT will provide maintenance and cost data to the CONSULTANT. 

2.5.2 The CONSULTANT shall prepare general maintenance and operation guidelines for 
operation and maintenance of features identified by the preferred alternative. 

2.6 IMPLEMENTATION PLAN 

2.6.1 The CONSULTANT shall prepare an implementation and funding plan for the 
preferred alternative that shall document the available tools, procedures and potential funding 
sources for implementing the results of the Project. 

2.7 CLOMR (OPTIONAL) 

2.7.1 The CONSULTANT shall prepare a Conditional Letter of Map Revision (CLOMR) 
submittal in accordance with 44 CRF 965.8 Review of Proposed Projects and 44 CFR 565.6 
Revision of Base Flood Elevation Determinations. 

2.7.2 The CONSULTANT shall compile the submittal package and complete the required 
FEMA forms and the ADWR Technical Data Notebook (TDN) documentation. The 
Maintenance Plan prepared under Task 2.5 shall be included in the submittal package. 

a 2.7.3 The CONSULTANT shall delineate the revised floodway boundaries. 

This optional task is not authorized with the Notice to Proceed and may be authorized in writing by the 
DISTRICT based upon specific need as determined by the DISTRICT during the contract period. 

3.0 GENERAL TASKS 

3.1 FIELD SURVEY AND MAPPING 

3.1.1 (OPTIONAL) The CONSULTANT shall prepare supplemental aerial mapping at a 
scale of 1" = 200' with a 2'-foot contour interval. Spot elevations to a 1-foot contour interval 
will be obtained on major roadway crossings. The Blue Stake service will be used for utility 
mapping during field surveys. This optional task is not authorized with the Notice to Proceed 
and may be authorized in writing by the DISTRICT based upon specific need as determined by 
the DISTRICT during the contract period. 

3.1.2 The CONSULTANT shall obtain field surveys of bridges, culverts, street cross 
sections and drainage structures as necessary to define existing conditions at up to eight (8) 
locations. 

3.1.3 (OPTIONAL) The CONSULTANT shall obtain field surveys of bridges, culverts, 
street cross sections and drainage structures as necessary to define existing conditions at up to 
eight (8) additional locations. This optional task is not authorized with the Notice to Proceed 
and may be authorized in writing by the DISTRICT based upon specific need as determined by 
the DISTRICT during the contract period. 
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a 3.2 HYDRAULIC ANALYSIS 

3.2.1 The CONSULTANT shall prepare preliminary hydraulic calculations for the - - - - 
alternative design structures to substantiate size and shapes of the facilities. The hydraulic 
analysis shall be completed in sufficient detail to document the hydraulic adequacy of the 
project and the anticipated sizes of project elements. The CONSULTANT shall complete 
hydraulic computations with plots of the hydraulic gradient consistent with the procedures as 
provided in the Drainage Desim Manual for Maricopa County. Volume I1 Hydraulics, and the 
supplement to this scope of work. 

3.3 HYDROLOGIC ANALYSIS 

3.3.1 The current JE Fuller1 Hydrology & Geomorphology, Inc. (JEF) HECl model 
developed for the Galloway Wash Floodplain Delineation Study (FCD 99-14) will be used to 
model the 100-year, 24-hour existing condition flows for the portions of the study area within 
the Galloway Wash watershed. The current George V. Sahol Consulting Engineers (GVSCE) 
model for the Cave Creek Above Carefree Highway Floodplain Delineation Study (FCD 95-28) 
will be used to model the 10- and 100-year, 6- and 24-hour existing condition flows for the 
portions of the study area within the Andora Hills watershed. New HEC-1 modeling will be 
required for the portions of the study area outside the Andora Hills and Galloway Wash 
watersheds. 

3.3.2 The CONSULTANT shall revise the JEF and GVSCE HEC-1 models to evaluate 
alternatives. This model will he used to evaluate alternatives sized to convey the 10- and 100- 
year, 6- and 24-hour future condition flows. The revisions of the JEF and GVSCE HEC-1 
models will consist of the following tasks: 

3.3.2.1 Additional recurrence intervals. The existing JEF and GVSCE HEC-1 
models will be modified to include modeling of the 10-ear 6- and 24-hour design 
storms. Modification of the existing JEF and GVSCE HEC-I models will consist of 
revision of rainfall deph'duration, time of concentration, and unit hydrograph 
parameters. 

3.3.2.2 Additional storm duration. The existing JEF and GVSCE HEC-1 models 
will be modified to include modeling of the 10- and 100-year 6-hour storm event. 
Modification of the existing JEF and GVSCE HEC-1 models will consist of revision of 
the rainfall duration, time of concentration and unit hydrograph parameters. 

3.3.2.3 Additional concentration points. If necessary, the subwatershed delineations 
will be modified to provide concentration points where the existing model does not 
provide sufficient resolution at existing or proposed road crossings. 

3.3.2.4 Future conditions model. The JEF and GVSCE existing condition HEC-1 
models will be updated to reflect future conditions. For the purposes of this study, 
future conditions is assumed to be full build-out to the existing zoning or master plan 
condition, and implementation of current retentionfdetention and wash 
preservation/setback requirements. Modification of the existing JEF and GVSCE 
HEC-1 models will consist of revision of percent imperviousness, vegetative cover, 
time of concentration, unit hydrograph, andlor loss rate parameters. 
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3.3.2.5 OFTIONAC: The consultant will modify the existing HEC-I models to 
predict 50-year peak discharges for proposed bridges. The revisions will be made by 
modifying the precipitation values in the HE?C-1 models. This optional task is not 
authorized with the Notice to Proceed and may be authorized in writing by the 
DISTRICT based upon specific need as determined by the DISTRICT during the 
contract period. 

3.3.3 The CONSULTANT shall develop a HEC-1 model for the portions of the study area 
outside the Galloway Wash watershed. 

3.3.3.1 Those areas within the Town limits not represented by the previously 
described model will be modeled using the same assumptions and nlethods as described 
above. The intent is that the final model will include the hydrology for the entire Town 
in a single uniform model. In particular there are two areas to be modeled in this sub- 
task; the first is bounded by 96" Street and Hayden Road on the east and west, 
respectively, and by Cave Creek Rd and Cloud Rd. on the north and south. The second 
is the area described as being the southern hemisphere of Black Mountain to the Town 
Limits. Both study areas will include sizable watershed areas outside of and tributary 
to the Town of Carefree. 

3.3.4 The CONSULTANT will use and update the hydrologic model following selection of 
the recommended alternative and as a means to test the effectiveness of potential alternatives, 
the CONSULTANT will re-run the existing condition hydrology with plan elements in place. 
This condition will be analyzed for the 10-year and 100-year peak events using the duration 
storm that produces the greater peak flow, either the 6- or 24-hour storm. The recommended 
design event will be analyzed for the preferred plan, for a 24-hour existing condition event. 
The design event will be modeled using the 100-year model with the rainfall input data revised. 

3.4 FLOODPLAIN MAPPING (OPTIONAL) 

3.4.1 The CONSULTANT shall prepare floodplain mapping for the washes described in 
Section 2.1.9and shall delineate the Existing Floodplains for the major washes in the potential 
future growth areas, for the 100-year present conditions. The greater of the 6- or 24-hour storm 
duration peak flows will be used in the delineations. The 100-year flood plain delineation shall 
include flood routing of the 100-year storm through the previously delineated areas with the 
proposed improvement alternatives incorporated into the model. The mapping will be prepared 
to FEMA standards; however, no floodway mapping will be performed. The floodplain 
mapping effort covers a total of approximately 7.5 miles. The mapping will be performed 
using the Corps of Engineers computer modeling program HEC-RAS. Cross section spacing 
will be less than or equal to 500 feet. All washes will be field inspected to verify the accuracy 
of the aerial topography and to identify locations where additional field snrvey is required. As- 
built drawings of the roadways and or culverts will be obtained from the Town if available; 
otherwise they will be produced from new field snrvey. It is expected that additional HEC- 
RAS cross sections will be required at fifty percent of the roadway crossing locations due to 
man-made changes to the existing banks and streambed. This optional task is not authorized 
with the Notice to Proceed and may be authorized in writing by the DISTRICT based upon 
specific need as determined by the DISTRICT during the contract period. 
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3.5 LAND OWNERSHIP. RIGHT-OF-WAY AND EASEMENTS a 3.5.1 The CONSULTANT shall review parcel ownership maps and identify which 
properties will be affected by the preferred alternatives. 

3.5.2 The CONSULTANT shall identify permanent and temporary right-of-way and 
easement requirements necessary for the preferred alternatives. 

3.5.3 The CONSULTANT will identify any necessary rights-of-entry within the study area. 
The DISTRICT will obtain any necessary Rights of Entry for the study area and furnish the 
CONSULTANT with Right of Entry letters. 

3.6 IDENTIFICATION OF ENVIRONMENTAL PERMITS AND APPROVALS 

3.6.1 The CONSULTANT shall be responsible for determining if plan approvals, permits, or 
licenses from other agencies will be required. Other agencies may include, but may not be 
limited to: municipalities, tribal governments, the County Health Department, the Arizona 
Department of Environmental Quality, the Arizona Department of Water Resources, the Army 
Corps of Engineers, railroads, utilities, and water districts. Requirements for permits shall be 
documented in the appropriate report. The CONSULTANT will identify permits required for 
each alternative and such requirements shall be reflected in the appropriate documents. 

3.6.2 The CONSULTANT shall be responsible for providing information to assist the 
DISTRICT in obtaining the required permits. 

3.6.2.1 The DISTRICT will be responsible for coordination with the US Army Corps 
of Engineers (ACOE) for processing documentation to obtain a permit application as 
required by Section 404 of the Clean Water Act (CWA) and with the Arizona 
Department of Environmental Quality (ADEQ) for water quality certification in 
accordance to Section 401 of the CWA. This is inclusive of pre-application meeting 
with the ACOE to determine the jurisdictional limits of "waters of the US' within the 
project area and reviewing design plans. 

3.6.2.2 The DISTRICT will provide aerial photographs with a minimum scale of 1 
inch equals 100 feet to a maximum scale of 1 inch equals 400 feet, defining the 
ACOE's jurisdictional limits within the project boundary. The Consultant shall provide 
digitized drawings (i.e., AutoCAD, Arcview), using photo-identified references for 
horizontal control, and superimpose the limits on aerial photographs for submittal with 
the 404 application. 

3.6.2.3 The Consultant shall provide the total surface area, in acres, of impact within 
the jurisdictional boundaries and shall provide an estimate of the volume of material to 
be excavated or filled within the ACOE's jurisdictional limits of the project area. The 
Consultant will provide an alternative analysis report, watershed studies and scour 
analysis (if available) focusing on practicable solutions and engineering design 
drawings including typical cross-sections and plan views (8.5" x 11") to the DISTRICT 
for submittal with 404 application package to the ACOE and other reviewing agencies 
(ADEQ). Where possible the Consultant shall modify designs to minimize the impact 
area within the jurisdictional limits, in order to qualify for a nationwide permit. 
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3.6.2.4 The Consultant shall provide additional analysis and cost estimates to assist 
the DISTRICT in identifying modifications to the project which may reduce the impact 
to the jurisdictional limits, provide environmental enhancements, and serve to mitigate 
adverse project impacts. 

3.6.2.5 The DISTRICT will be responsible for compiling and submitting all Section 
401 and 404 permit application documentation inclusive of agency concurrence letters 
(i.e., SHPO, Arizona Game and Fish) design drawings, alternative analysis, 
jurisdictional delineation, standard 404 and 401 application forms, aerial photographs 
and maps, and mailing lists for adjacent property owners. 

3.7 CULTURAL RESOURCES ASSESSMENT 

3.7.1 The CONSULTANT shall conduct an Archeological Assessment to identify previously 
documented surveys and historic properties for the area that will be impacted by each of the 
proposed alternatives. The purpose of the assessment is to avoid impacting significant cultural 
resources. If avoidance is not practicable, the costs of additional archeological investigation 
and mitigation must be included in each of the project's alternatives cost estimate. This 
assessment includes but is not limited to literature research, an Arizona State Museum (ASM) 
site file check and State Historic Preservation Office (SHPO) records review to evaluate 
documentary records dealing with historic properties in the project area and region. The 
literature search shall obtain published information pertaining to the local environment and 
historic properties, conducted at other archives, government offices and repositories as 
appropriate. 

3.7.2 The CONSULTANT shall prepare a report documenting the results of the archival and 
literature search. The report shall describe the significance of any known-recorded sites and the 
potential impact of the preliminary project design and alternatives on the cultural sites. The 
report shall include recommendations for further study and associated costs, including intensive 
surveys, if required. 

3.8 ENVIROMMENTAL REGULATORY RECORDS REVIEW AND ECOLOGICAL 
ASSESSMENT 

3.8.1 ENVIRONMENTAL RECORDS. The CONSULTANT shall conduct a search of the 
federal and state environmental lists and databases located in the project area and their 
respective search radius (ASTM 1527 - 97) for the recommended alternatives. 

3.8.2 ENVIRONMENTAL RECORDS. The CONSULTANT shall document the locations 
of the regnlatory sites on the area map. Each type of regulatory site shall be depicted with 
different symbols to distinguish the types of sites. The CONSULTANT shall include a brief 
description of the regulatory sites which should include, if available through the records review, 
the boundaries and descriptive location of the site, the type of regulated substance or waste at 
the site, the extent of the contamination, the status of the site (i.e. closed or open status), 
remediation plans of the site, and the named potentially responsible party(s). 

3.8.3 ENVIRONMENTAL RECORDS. The CONSULTANT shall recommend alternatives 
locations and/or solutions to avoid costly remediation if any of the recommended alternatives 
appears to require land that is listed as a regulatory site or may be affected by a regulatory site. 
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3.8.4 ECOLOGICAL ASSESSMENT. The CONSULTANT shall identify any ecologically 
significant areas (i.e., areas with native or natural vegetation) that would be impacted as a result 
of each of the project's alternatives by conducting a non-intensive field survey. The 
CONSULTANT shall document these areas in a report that must include a general description 
of the habitat type, the size and mapped location of the impacted areas, and a list of the 
significant flora and fauna in the area. 

3.8.5 ECOLOGICAL ASSESSMENT. The CONSULTANT shall make recommendations 
for further investigation and mitigation of the potential problems for the recommended 
alternative. 

3.8.6 ECOLOGICAL ASSESSMENT. The CONSULTANT shall contact the Arizona Game 
and Fish Department (AGFD) to obtain information regarding the presence of Wildlife Species 
of Special Concern in the project area. Using the current US Fish & Wildlife Service's 
Maricopa County list of Threatened and Endangered species, the CONSULTANT shall 
determine if the project and its' proposed alternatives may potentially impact these species or 
their habitat. This information must be used in evaluating the project's alternatives. 

3.9 MULTI-USENISUAL OVERVIEW 

3.9.1 Multi-Use Analysis: 

3.9.1.1 The CONSULTANT shall develop an inventory of existing and future 
planned regional and local recreation sites, transportation corridors, and assess multi- 
use opportunities. The CONSULTANT shall document the results of the corridor 
analysis under Part 2 of the DMP Study Report. 

3.9.1.2 The CONSULTANT shall develop an inventory of existing and future 
planned trails and open spaces within the study area and assess trail opportunities. 

3.9.2 Visual Analysis-The CONSULTANT shall prepare a visual analysis of the study area 
that includes the following: 

3.9.2.1 The visual analysis will include at a minimum, identification of distinctive 
features, disturbed areas, and areas for preservation because of their inherent scenic 
qualities, and important views and viewpoints within the study area. The 
CONSULTANT will provide a written description and graphic along with photographs 
illustrating the analysis of the visual resources of the study area. The CONSULTANT 
shall document the existing landscape character of the study area. Landscape character 
is the physical appearance of the landscape including the natural, physical and cultural 
features of the study area that gives it an identity and "sense of place." The existing 
landscape character should reflect the overall impression of the landscape attributes of 
the study area, which should include but not be limited to landform, vegetative patterns, 
land use, channel characteristics, cultural features, rock forms, and scenic features. The 
existing landscape character units will be depicted on an approximate scaled map. The 
CONSULTANT will provide a written description of these units along with 
photographs illustrating the character of the unit. 
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3.9.3 Trails Analysis: 

3.9.3.1 The CONSULTANT shall identify existing and planned trails and trail heads. 
In order to identify planned trails and trail heads, the CONSULTANT will contact the 
following entities: 

Town of Carefree Planning consultant 
Town of Carefree Staff 
Volunteer Trails Coordinator 
City of Scottsdale 
Town of Cave Creek 
City of Phoenix 

3.9.3.2 The CONSULTANT shall review the proposed draft Carefree General Plan 
and other relevant documents to identify existing and proposed trails and trail access 
points. 

3.9.3.3 The CONSULTANT shall conduct a field visit to identify formal and 
informal trails and access areas (existing) within the Town of Carefree. (Additional 
field work dav is an Ovtional task for Cornover-Hedrick). This optional task is not 
authorized with the Notice to Proceed and may be authorized in writing by the 
DISTRICT based upon specific need as determined by the DISTRICT during the 
contract period. 

3.9.3.4 The CONSULTANT shall summarize its findings in a written Draft Trail 
Opportunities Reconnaissance report. 

3.9.3.5 The consultant shall revise the Draft Trail Opportunities Reconnaissance 
report based on comments from the team. The report shall include one 11x17 and 
digital maps (identical) that show existing formal and informal trails and access points. 

3.9.3.6 Opportunities Map: 

3.9.3.6.1 The CONSULTANT shall identify opportunities (incorporating 
on floodplain delineation where already available) for potential trail 
alignments and trail access points on a 24"x36" Draft Opportunities Map. 
These opportunities shall consider floodplain delineations and road crossing 
considerations incorporated into the study. 

3.9.3.6.2 The Draft Opportunities Map will be submitted for review and 
comment. Once comments are received, the CONSULTANT shall revise the 
opportunities map and provide a 24x36" illustrator file copy for 
reproduction. 

3.9.3.6.3 (OPTIONAL) The CONSULTANT shall make a presentation to 
the Town of Carefree of the revised Opportunities Map and the Trail 
Opportunities Reconnaissance report. 
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3.10 UTILITIES 

3.10.1 The CONSULTANT shall identify major existing utilities for the alternatives. Utilities 
shall be identified within the project cons&tion limits that may impact the project. The 
alignment of the utilities shall be shown on the project layout. Estimates of the cost to relocate 
or realign the utilities shall be included in the project cost estimates as a separate line item. The 
CONSULTANT shall contact each utility company that has facilities, known or suspected, 
within the project area, to request the alignment and size of the utility facilities. Record 
drawings shall be obtained to ascertain all underground utility locations. Where record 
drawings are not available, blue stake services shall be utilized to locate the horizontal 
alignment of the underground facilities. The vertical location of sanitary and storm sewers will 
be determined from field surveys as appropriate. 

3.10.2 The CONSULTANT shall include existing utility locations on the alternative sketches 
and in profile on the Preliminary plan submittal. 

3.11 SITE VISITS 

3.11.1 The CONSILTANT shall make site visits as necessary to become familiar with 
existing conditions. 

3.11.2 The CONSULTANT will make at least four site visits as follows: 

3.11.2.1 The purpose of the first site visit is to orient the CONSULTANT and the 
DISTRICT with the project area, and to determine any initial conflicts or opportnnities. 

3.11.2.2 The second site visit will occur near the end of the Alternative Analysis. 
(Ootional task for Cornover-Hedrick). This optional task is not authorized with the 
Notice to Proceed and may be authorized in writing by the DISTRICT based upon 
specific need as determined by the DISTRICT during the contract period. 

3.11.2.3 The third site visit will occur during the Preferred Alternative Analysis and 
will serve to verify that the conditions have not significantly changed during the final 
stages of the project. 

3.11.2.4 The fourth site visit will be held to orient members of the press with the 
project area and will occur based on direction from the DISTRICT. The 
CONSULTANT will assist the DISTRICT'S Public Information Officer in the 
preparation for the media day. A reconnaissance-planning trip will also be conducted 
and attended by the appropriate DISTRICT and CONSULTANT team members. 

3.12 MEETINGS 

3.12.1 The CONSULTANT shall meet with the jurisdictions, other affected agencies and 
utilities as required and the meetings shall generally be held at their offices. The DISTRICT 
shall be kept informed of all such meetings, and shall attend the meetings whenever possible as 
required. The DISTRICT shall be copied on all meeting minutes. (Optional task for Cornover- 
-k). 

3.12.2 The CONSULTANT is responsible for the minutes of any meetings and shall include 
copies of minutes of meetings, telephone conversations, and correspondence to the DISTRICT 
in the Project Administrative Report. 
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3.12.3 The CONSULTANT shall participate in the following project meetings generally held 
at the CONSULTANT'S office: 

3.12.3.1 Kick Off Meeting - The CONSULTANT shall meet with the DISTRICT to 
submit the project schedule that shall include dates of all proposed submittals and 
review meetings, and to discuss the schedule and the tasks necessary to accomplish it. 
The CONSULTANT shall bring the key project team members, including the project 
checkers, to the meeting to introduce them to the DISTRICT staff who will be working 
on the project. The DISTRICT will give the aerial topographic mapping to the 
CONSULTANT at this time. 

3.12.3.2 Data Collection Report Review Meeting - The CONSULTANT shall meet 
with the DISTRICT Project Manager to review the overall project status and to discuss 
the Data Collection Report review comments which will be provided to the 
CONSULTANT at the meeting. The CONSULTANT should be prepared to explain all 
information and any assumptions made up to this point. Any problems will be 
identified and discussed. The first Performance Evaluation shall be completed at this 
time. 

3.12.3.3 Review Committee Meeting No. 1 -A  brainstorming session with the Review 
Committee members to discuss existing flooding problems, existing studies and to 
identify potential solutions. 

3.12.3.4 Review Committee Meeting No. 2 - A meeting with Review Committee 
members to evaluate the alternatives. 

3.12.3.5 Landscaping and Aesthetics Committee Meeting No. 1 - A meeting with the 
DISTRICT'S Landscaping and Aesthetics Committee to review landscaping issues. 
This meeting will be combined with the brainstorming meeting identified in Task 2.2.1. 

3.12.3.6 Alternatives Analysis Report Review Meeting - The CONSULTANT shall 
meet with the DISTRICT Project Manager to review the overall project status and to 
discuss the Alternatives Analysis Report review comments which will be provided to 
the CONSULTANT at the meeting. The CONSULTANT should be prepared to 
discuss alternative flood mitigation solutions and the preliminary cost estimates. 

3.12.3.7 Review Committee Meeting No. 3 - A meeting with the Review Committee 
members to discuss implementation of the Recommended Plan and develop project 
priorities and phasing. 

3.12.3.8 Recommended Design Report and Preliminary Plans Submittal Meeting - 
The CONSULTANT shall meet with the DISTRICT Project Manager to review the 
overall project status and to discuss the Recommended Design Report review 
comments and the Preliminary plans review comments which will be provided to the 
CONSULTANT at the meeting. The CONSULTANT will be prepared to explain all 
assumptions and calculations completed up to this point. Any problems will be 
identified and corrective actions agreed upon at this meeting. The CONSULTANT 
will make any necessary corrections and provide written responses to all comment and 
will resubmit the Recommended Design Report Preferred Alternative and Preliminary 
plans as required to the satisfaction of the DISTRICT. 
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3.12.3.9 Final (100%) Submittal Meeting. The CONSULTANT shall meet with the 
DISTRICT Project Manager to make the final submittal of the hydrology and hydraulic 
analyses, the alternative flood mitigation solutions, the cost estimates, and the final 
recommended solution as revised per the Recommended Design Report review 
comments. The CONSULTANT shall supply the hydraulic data and plans on 3.5" or 
CD diskettes. The plans should be in AutoCAD version 12 format. A Final 
Performance Evaluation will be completed at this time. 

3.12.3.10 Additional Meetings. (OPTIONAL) The CONSULTANT shall attend 
meetings, other than those described above, as may be deemed necessary during the 
course of the project. This optional task is not authorized with the Notice to Proceed 
and may be authorized in writing by the DISTRICT based upon specific need as 
determined by the DISTRICT during the contract period. 

3.13 PUBLIC INVOLVEMENT 

3.13.1 The CONSULTANT will plan and conduct three open houses (two are Optional) in 
conjunction with this study. 

3.13.1.1 The first meeting will be to inform the public of the purpose and scope of 
the study and to receive comments and concerns. The second meeting (OPTIONAL) 
will be to present project alternatives to be studied and receive public comments. The 
purpose of the meeting shall be to request public input regarding the alternatives, their 
preferences, and any recommendations they may have for other alternatives that need to 
be evaluated. The CONSULTANT will prepare a Photo Exhibit (or computer 
graphics) of approximately 20 exhibits for this meeting illustrating the proposed 
improvements overlaid on the existing facilities. The third meeting (OPTIONAL) will 
be to inform the public and obtain public comment on the study results. The purpose of 
the meeting is to present the results of the alternative analysis and the recommended 
alternative. The CONSULTANT will attend a preview meeting with the DISTRICT at 
a minimum of two weeks prior to each public meeting to present information on 
materials and the agenda for the meeting. This optional task is not authorized with the 
Notice to Proceed and may be authorized in writing by the DISTRICT based upon 
specific need as determined by the DISTRICT during the contract period. 

3.13.1.2 The CONSULTANT shall be responsible for the preparation of handouts 
and display boards. Up to twenty (20) presentation exhibits (34 inch by 40 inch), color 
output, mounted on gatorboard will be provided at each public meeting. The 
presentation exhibits will be prepared in electronic format. Typical handouts are a fact 
sheet explaining the purpose of the study, how it is conducted, a description of the 
study area, and a study map. At each public meeting, 100 handouts will be prepared; 
each handout will be no longer than four (4) one-color 8.5 inch by 11-inch pages with a 
comment sheet. No mail back cards will be included as part of the meeting handouts. 

3.13.1.3 The CONSULTANT shall chair the meetings. The CONSULTANT shaIl 
participate in the presentation, and respond to questions as required by making formal 
presentations or by written document addressing the issue. 

3.13.1.4 The CONSULTANT shall provide required refreshments based on 75 
people attending each public meeting. 

FCD 2000C037 Page 19 of 32 Exhibit A, Scope of Work 



The CONSULTANT shall be responsible for preparation of minutes of the public meetings, including 
concerns raised by the public. 

3.13.2 The CONSULTANT shall participate with the DISTRICT in two (2) Town Council 
Workshop meetings with the Town of Carefree during the data collection effort in presenting 
the study effort purpose and scope. 

3.13.3 The CONSULTANT shall attend up to fifteen (15) individual one-on-one meetings at 
the request of interested parties, such as civic groups, environmental groups, planning 
committees, homeowners associations, etc. The meetings will be informational in nature and 
will attempt to gain an understanding of the concemslissues of the potentially affected interests. 

3.13.4 The CONSULTANT shall assume responsibility for advertising of the public meetings. 
Advertisements for the public meetings will be placed in the Arizona Republic, Scottsdale 
Tribune, and Foothills Sentinel two weeks and one week prior to the public meeting. The 
notice in the Arizona Republic will be placed in Zone 8 (Scottsdale, Carefree, New River, and 
Paradise Valley) only. The advertisement will be equivalent to a four (4)-column inch by 10- 
column inch notice. The DISTRICT may be required to submit notice to the newspaper in 
order to get the non-profit rate for advertising the meeting. 

3.13.4.1 The DISTRICT will prepare the news release announcing the public meeting 
for distribution to local media which explains the study and its purpose and informs 
them of the meeting date, time, and location, along with a phone number to call for 
additional information. 

3.13.4.2 The DISTRICT will select and make arrangements for the location of the 
meetings. The DISTRICT will be responsible for providing insurance for the meeting 
locations and, if necessary, any fee associated with the use of the meeting facilities. 

3.13.5 The CONSULTANT will develop and maintain a mailing list and list of key 
stakeholders in conjunction with the DISTRICT and the Town of Carefree. Up to 3000 
individuals/agencies/organizations may be on the direct mail list to receive notice of the public 
meetings. 

3.13.6 The CONSULTANT shall prepare three (3) newsletters for the project. These 
newsletters will discuss issues brought out at public meetings, solicit public input, provide 
information on the alternatives, reiterate the objectives of the project, and announce upcoming 
meetings. Two of the newsletters will be a one 11 inch by 17 inch folded piece and one 
newsletter will be two 11 inch by 17 inch folded pieces. The CONSULTANT will be 
responsible for printing 3,500 copies of each newsletter and mailing of 3,000 newsletters. 

3.13.7 The CONSULTANT shall prepare a one page front and back, 4-color, tri-fold project 
8.5 inch by 11 inch informational flyer providing the project purpose, background, history, 
schedule and points of contact. The DISTRICT will provide final review and approval of any 
document to be sent to the public. The CONSULTANT will print 3,500 of the project 
informational flyer. The 3,500 include 3,000 for mailing and 500 for use by the DISTRICT. 

3.13.8 (OPTIONAL) The CONSULTANT will develop two (2) proiect vresentations in . .  . 
~ o w e r ~ o i n t  format for use by the DISTRICT. The wilibe submitted to the 
DISTRICT in electronic media that is useable in DISTRICT equipment, on compact disk. Each 
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presentation is estimated to be approximately 30 slideslframes in length. This optional task is 
not authorized with the Notice to Proceed and may be authorized in writing by the DISTRICT 
based upon specific need as determined by the DISTRICT during the contract period. 

4.0 PROJECT ADMINISTRATION 

4.1 SCHEDULE 

4.1.1 The CONSULTANT shall submit within 14 days of Notice To Proceed (NTP) a project 
schedule to the DISTRICT showing coordination meetings, dates of all proposed submittals for 
each of the tasks in the scope and significant project milestones. The CONSULTANT will 
update this project schedule when appropriate. The project schedule outline will be consistent 
with the numbering and tasks defined in this scope of work and the fee proposal. 

4.1.2 The CONSULTANT shall develop the project schedule in a computerized format that 
contains the anticipated beginning and end dates for the tasks identified, the time duration of 
each task, a bar chart (Gantt Chartj showing the tasks and the overall duration of the project. 
The schedule will be submitted in MS Project 4.0 format and in both printed and digital format, 
and updated as required to reflect significant changes in schedule. The CONSULTANT shall 
schedule the project for completion of the work within the contract time unless the DISTRICT 
accepts an extension. The schedule shall include a minimum of the major project milestones, 
project meetings, and submittal of deliverables. The CONSULTANT shall allow for a 3-week 
review period (unless otherwise indicated by the DISTRICT) for review and comment by the 
DISTRICT and other involved parties, for each report and data submittal in the schedule. 

4.2 INVOICES 

4.2.1 The CONSULTANT will submit a monthly estimation of the projected billing within 
14 days of Notice to Proceed. Thereafter, this estimation will be updated and submitted to the 
DISTRICT at least 10 days prior to the end of each quarter. The projected billing will be 
consistent with the tasking of the scope of work, the project schedule and the fee proposal. 

4.2.2 The CONSULTANT will submit monthly invoices, which reflects work accomplished 
during the invoice period. The DISTRICT will provide a general format for invoices. The 
invoices will be consistent with the tasking of the scope of work, project schedule, fee proposal 
and projected billing. The CONSULTANT shall submit invoices to Accounts Payable, Flood 
Control District of Maricopa County, 2801 West Durango, Phoenix, Arizona, 85009. A copy 
of the invoice will be forwarded to the DISTRICT'S project manager. 

4.3 PROJECT MANAGEMENT 

4.3.1 The CONSULTANT shall appoint a Project Manager who shall be knowledgeable of 
the progress of each phase of the project. The Project Manager shall be the same person listed 
in the CONSULTANT'S Technical Proposal unless otherwise approved by the DISTRICT. The 
Project Manager shall be the point of contact for the DISTRICT. The CONSULTANT'S 
Project Manager shall attend all meetings as required by the DISTRICT. The 
CONSULTANT'S Project Manager shall keep the DISTRICT informed of all coordination with 
outside agencies and other affected parties. The DISTRICT may terminate this agreement if 
the Project Manager is not available or if the CONSULTANT is unable to provide a 
replacement Project Manager acceptable to the DISTRICT. The DISTRICT may request 
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replacement of the Project Manager if the DISTRICT determines that this would be in the best 
interest of the project. 

4.3.2 The CONSULTANT'S Project Manager shall submit to the DISTRICT a Project Status 
Update on the first of each month activities for the same time period as included in the monthly 
invoices. The report shall be brief and should be no longer than two typed pages. The update 
shall provide at a minimum the following: 

4.3.2.1 The status of the project to date 

4.3.2.2 Project accomplishments with a description of the work accomplished by 
task during the reporting month, percent (%) completed for the month and percent (%) 
cumulative completed for each task. The tasks shall be the same as the tasks contained 
in the project cost proposal. 

4.3.2.3 Problems and resolutions identified since the last report 

4.3.2.4 Tasks to be accomplished before the next report. 

4.3.2.5 A description of any outstanding issues requiring resolution. 

4.3.3 The CONSULTANT will develop and implement a Quality ControVQuality Assurance 
(QMQC) program in accordance with its project management procedures. . 

4.4 OUALI'I 

4.4.1 T 
in some 
work of E 

civil desi; 
for compl 
the DIST 
designer 

lY CONTROLIQUALITY ASSURANCE (OAIQC) 

'he CONSULTANT shall perform QMQC reviews of in-house submittals prior to or 
cases concurrent with agency reviews. The CONSULTANT shall also review the 
iny sub-CONSULTANT utilized by the prime CONSULTANT for this contract (i.e., 
gn and structural design). Said work shall be reviewed by the prime CONSULTANT 
iiance with this scope of work and these specifications prior to submittal for review by 
'RICT. In particular, all calculation sheets shall be initialed and dated by both a 
2nd a checker. 

4.5 REPORTS 

4.5.1 All reports shall be submitted to the DISTRICT for review in draft form. Upon receipt 
of review comments, the CONSULTANT shall incorporate appropriate revisions and complete 
the report. 

4.5.2 Data Collection Report - The Data Collection Report will contain a description of 
information collected for this project. This information should include at a minimum the 
information identified under Section 2.1. Other data collected pertinent to the project should 
also be contained in the Data Collection Report. Existing major natural washes and existing 
and planned man-made drainage facilities in the watershed should be shown on the Existing 
Facilities Exhibit to be submitted with the Data Collection Report. The Existing Facilities 
Exhibit will be prepared in AutoCAD format. 
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4.5.2.1 The Data Collection Report should include the following: 

Executive Summary 
Project Description 
Scope of Project 
Data Collection Results 

Current Conditions 
Areas of Flooding 

Existing and Future Development Plans 
Areas and locations of Potential Flooding 
Existing and Future Drainage Facilities 
Environmental Concerns 
Environmental Permits and Approvals 
Biological Survey Analysis 
Cultural Resources 
Environmental Regulatory Records Review 
Land 
Parcel ownership 
Rights-of-Entry Requirements 
HydrologyIHydraulics Models 
Summary of ModelslConditions 
Concerns 
Major Utilities 

Existing Facilities Exhibit 
ReferencesFigures 

4.5.3 Alternative Analysis Report - The Alternative Analysis Report shall be prepared 
containing narrative descriptions of the alternatives considered and discarded, the alternatives 
selected for analysis, the results of the analysis of alternatives, and comparative cost estimates 
conducted by the Review Committee. The advantages and disadvantages and general impacts 
of each alternative shall be identified. The recommended alternative shall be identified in the 
report. 

4.5.3.1 The Alternatives Analysis Report Format should include the following; 

Summary 
Description of Study Area 
Scope of Project 
Alternatives Descriptions1 Sketches 
Outfall Alternatives 
Alternatives Eliminated 
Cost Estimates 
Evaluation CriteriaIMatrix 
Evaluation of Alternatives 
ReferencesFigures 

4.5.4 Recommended Design Report - The CONSULTANT shall prepare Recommended 
Design Report which will include engineering design guidelines to maintain 100-year 
conveyance, landscaping and recreation considerations, cost estimates and Preliminary Design 
plans. 
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4.5.4.1 The Recommended Design Report should include the following: 

summary 
Description of Study Area 
Scope of Project 
Evaluation Criteria 
Selection of Preferred Alternative including Outfall 
Costs 
Priority of Features 
Maintenance Plan 
Implementation Plan 
Funding Plan 
ReferencesBigures 
Disk Copies of applicable hydrologic, hydraulic models 

4.5.4.2 Preliminary Design Plans 

Indicate existing topography. 
Ortho-photo of the Town Area 
Indicates cultural, biological, environmental impact areas 
Indicates conveyance criteria: approximate size and configuration, invert, 
typical cross-section 
Indicate conflicting utilities 

4.5.5 Project Final Submittal - Upon approval of the l<ecommended Design Report, the 
CONSULTANT shall incorporate review comments and make any required corrections, and 
changes, the hydrology, andlor hydraulic models 

4.5.5.1 The CONSULTANT shall submit a Final Submittal with final versions of all 
reports applicable to the Project including: 

Data Collection Report 
Alternatives Analysis Report 
Recommended Design Report 

Project Survey Report Annex 
Technical Report Annex 
Administrative Report Annex 

4.5.5.2 The CONSULTANT shall prepare a separate, reproducible Executive 
Summary of the Final Design Submittal. 

4.5.6 Project Survey Report Annex - Survey data will be documented in a Project Survey 
Report. Copies of all survey note books or printout of digital files developed with data 
collectors will be provided. The horizontal and vertical benchmarks used for the survey shall 
be documented along with documentation of the datum upon which the benchmark was 
originally established. Conversion to other datums as required herein shall be documented in 
the report. A summary table of the ERM's and benchmarks shall be included. 

4.5.7 Project Technical Report Annex - The CONSULTANT shall maintain a technical 
report throughout the project, which contains documentation of the designs, analysis, and 
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calculations. The report shall be organized to include, but not limited to, the following sections 
as appropriate to the project: 

Lateral design, configuration, alignment, and feature locations 
Right-of-way and easement information 
Special project features, including unusual construction techniques, special materials, 
andlor conditions. 
Maps, sketches, calculations, and other supporting documentation as required. 
Hydrology, and hydraulics 
Cost estimates 
Conflicting utilities that are to be relocated andlor protected. 
Preliminary hydrology and hydraulics analysis and calculations 
Environmental and Permit requirements 

4.5.8 Project Administration Report - The Project Administration Report shall include copies 
of all correspondence, minutes of meetings and conversations with the DISTRICT, affected 
agencies and others as appropriate. 

4.5.9 Maintenance Plan - The Maintenance Plan shall identify requirements for maintenance 
of features associated with the Recommended Plan. This maintenance plan shall detail 
maintenance of structures and landscaping to maintain conveyance requirements. 

4.6 DELIVERABLES 

4.6.1 The CONSULTANT shall submit all final documents 'sealed' by a registered civil 
engineer. Upon receipt of the final submittal, the DISTRICT shall review the report and 
preliminary plans for the accurate incorporation of all final comments. If incomplete and/or 
incorrect incorporation of those comments is found, the original documents shall be returned to 
the CONSULTANT for correction and resubmittal. 

4.6.2 The CONSULTANT shall submit computer files of the information to the DISTRICT 
delivered on 3.5" or CD diskettes. Reports should be in Word 6.0 or a DISTRICT acceptable 
software. Plans should be in AutoCAD version 12 format. 

4.6.3 The CONSULTANT shall submit three (3) copies for each DRAFT report, estimates, 
schedules or drawings to the DISTRICT and one (1) copy for each DRAFT report, estimates, 
schedules or drawings to each participating agency. 

4.6.4 The CONSULTANT shall submit five (5) copies for each FINAL report, estimates, 
schedules or drawings to the DISTRICT and two (2) copies for each FINAL report, estimates, 
schedules or drawings to each participating agency. 

4.6.5 The CONSULTANT shall provide drawings in full size sets, and floppy disks 
containing .DGN or .DWG files. 

5.0 REFERENCES AND STANDARDS 

This section provides general requirements, methodologies, and procedures to be followed in completing 
work for the DISTRICT. If the Scope of Work requires work tasks described herein, the work is to be 
completed consistent with this section. Specific variations from this section of the Scope of Work shall 
not he undertaken without the specific written concurrence from the DISTRICT. 
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a 5.1 STANDARD DETAILS AND SPECIFICATIONS 

5.1.1 "Uniform Standard Details for Public Works Construction", Maricopa Association of 
Governments (MAG), latest edition; 

5.1.2 "Uniform Standard Specifications for Public Works Construction", MAG, latest 
edition; 

5.1.3 City of Phoenix (COP) "Supplement to the MAG Uniform Standards Details and 
Specifications, together with current revisions shall be utilized as part of the design criteria. 

5.1.4 Use standard MAG details on plans unless otherwise requested by FCDMC. ADOT 
standard details may be used, as approved and when appropriate, then modified to be 
referenced to MAG specifications. 

5.1.5 "Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects", latest 
revision. 

5.2 DESIGN MANUALS, POLICIES AND PROCEDURES 

5.2.1 "Drainage Design Manual for Maricopa County, Arizona, Volume I Hydrologyw, latest 
edition. 

5.2.2 "Drainage Design Manual for Maricopa County Arizona, Volume I1 Hydraulics", latest 
edition. 

5.2.3 "Drainage Design Manual for Maricopa County, Arizona, Volume 111 Erosion Control", 
latest edition. 

5.2.4 "Urban Highways, Channel Lining Design Guidelines", February 1989, ADOT. 

5.2.5 Structural design shall be in accordance with current AASHTO Specifications. Street 
and maintenance road crossings shall be designed to accommodate HS20-44 loading. 
Calculations shall be based on service loads and the working stress method. 

5.2.6 "Policy on Geometric Design of Highways and Streets", AASHTO, 1990, commonly 
referred to as the "Green Book", and "Maricopa County Department of Transportation 
Roadway Design Manual" latest edition and revisions shall be used, unless otherwise requested 
by DISTRICT. 

5.2.7 "Roadside Design Guide", 1989, AASHTO, to be used to establish clear distances and 
other related safety issues. 

5.2.8 "Landscaping and Irrigation Design Manual for the Flood Control District of Maricopa 
County", latest edition. 

5.2.9 "Channel Design Criteria for Major Watercourses", DISTRICT, latest edition. 

5.2.10 "A Levee Policy for the National Flood Insurance Program", National Research 
Council, 1982. 
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5.3 STANDARDS 

5.3.1 C.A.D.D. 

5.3.1.1 The CONSULTANT shall prepare data in conformance with the 
DISTRICT'S Computer Aided Drafting and Design (C.A.D.D.) Data Delivery 
Specification: Rev. 1.0, January 2000, for the following themes: 

MAP SHEET INDEX 
CORNER SURVEY POINTS 
MISCELLANEOUS CONTROL SURVEY POINTS - 

CARTOGRAPHIC FEATURES 
BRIDGES 
CANALS 
CULVERTS 
LAKES 
STRUCTURES 
DATA QUALITY 
PROJECT BOUNDARY 
PROJECT IDENTIFICATION 
RAILROADS 
FLOODPLAIN BASELINES 
FLOODPLAIN SURFACE WATER ELEVATIONS 
FLOOPLAIN CROSS SECTIONS 
STREET DETAIL 
ELEVATION (CONTOURS & SPOT ELEVATIONS) 
RIVERS, WASHES, STREAMS 
ELEVATION REFERENCE MARKS (ERM) 
DRAINAGE BASINS 

FLOODPLAIN HAZARD ZONES 

CP-2 10 
CP-100 thm CP-104 
CP-105 thru CP-108 
CP-201 thru CP-202 
CP-200 
CP-203 thru CP-204 
CP-205 
CP-208 t h  CP-209 
CP-217 
CP-206 
CP-2 11 
CP-212 
CP-215 thru CP-216 
CP-309 th+u CP-310 
CP-3 11 
CP-3 12 thru CP-3 13 
CP-220 
CP-207 
CP-213 thru CP-214 
CP-109 thru CP-111 
CP-305 thru CP-306 
CP-307 thru CP-308 
CP-3 14 th+u CP-315 
CP-3 17 thru CP-3 18 

5.3.2 HYDROLOGY 

5.3.2.1 The CONSULTANT shall use the 1991 U.S. Army Corps of Engineers 
computer program HEC-1, 4.01 Version, to develop hydrologic models for the area. 
The methods and procedures in the Drainage Design Manual for Maricopa Countv. 
Arizona: Volume I -Hydrology will also be used. 
5.3.2.2 The CONSULTANT will develop the hydrologic base maps using the 
topographic mapping supplied by the DISTRICT or developed by the CONSULTANT. 
For those areas not covered by the supplied mapping, U.S. Geological Survey (USGS) 
topographical quadrangle maps will be used. 
5.3.2.3 An overall watershed drainage basin map with sheet index will be prepared 
at a scale of 1 inch = 2000 feet or as appropriate. 
5.3.2.4 Using appropriate hydrologic judgement, sub-basins are to be identified that 
provide reasonable depiction of the watershed condition. Sub-basin break down will be 
done in sufficient detail to provide peak discharges at critical concentration points and 
at other intermediate points as necessary for the modeling process. 
5.3.2.5 The specific hydrologic techniques to be used are: 

5.3.2.5.1 Rainfall Depth: Point precipitation values will be determined 
using the information and procedures described in the Drainage Design 
Manual for Marico~a County, Arizona: Volume I, Hvdrology. 
5.3.2.5.2 Rainfall Distribution: Peak discharges and peak volumes for the 
100-year, 6-hour storm will be estimated using the DISTRICT'S 
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Distrihution(s). Peak discharges and peak volumes for the 100-year 24-hour 
storm will be estimated using the SCS Type I1 rainfall distribution. 
5.3.2.5.3 Areal Reduction: The point precipitation values will be areally 
reduced for critical concentration points. Areal reduction for the 6 how 
rainfall duration will be applied using the curves in the Drainage Design 
Manual for Maricooa Countv, Arizona: Volume I. Hydrology, or MCUHPI. 

5.3.2.5.4 NOAA HYDRO-40 will be used with the 24-hour rainfall 
reduction. Copies can be obtained from the DISTRICT. 

5.3.2.5.5 Rainfall Excess: The Green and Ampt methodology will be 
utilized for estimation of rainfall losses. The soil data maps will be provided 
to the CONSULTANT by the DISTRICT in the form of GIS files. These 
files will be used for soil calculations. 

5.3.2.6 Unit Hydrograph: The Clark method should be used following the 
procedures outlined in the Drainage Design Manual for Marico~a Countv. Arizona: 
Volume I, Hvdrology, and as implemented in MCUHPI. 

5.3.2.7 Time of Concentration: The Papadakis and Kazan method should be used 
with the Clark unit hydrograph, along with the MCUHPl computer program, to 
determine the time of concentration. If this method results in unsuitable times of 
concentration, other method(s) must he used and compared for the most realistic result. 

5.3.2.8 Channel Routing: Channel routing will be accomplished using either the 
Muskingum-Cunge or the Normal-Depth or the Kinematic Wave option of HEC-1. 
The choice of methodology will be at the discretion of the CONSULTANT, with 
consent from the DISTRICT. Average cross sections will be developed utilizing 
available mapping and field reconnaissance data. The resulting velocities and depths, 
for all reaches, must be assessed for realistic values. 

5.3.2.9 Reservoir Routing: Detailed analysis of structures and ponding areas will be 
accomplished using the Modified Puls reservoir routing option of HEC-1. Stage versus 
discharge tables for hydraulic structures will be estimated using appropriate hydraulic 
methodology. 

5.3.2.10 The CONSULTANT shall obtain approval from the DISTRICT at each of 
the following steps: 

Watershed boundary maps 
HEC-1 parameter estimation 
Flow diagram and input parameters 
HEC-1 results 

5.3.2.1 1 The DISTRICT will provide appropriate references to facilitate parameter 
estimation. 

5.3.2.12 The CONSULTANT shall review the hydrologic models' results for 
accuracy and reasonableness. Adjustments to input for obtaining the most realistic 
results are normal to the scope. 
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5.3.2.13 Every attempt must be made to recover historic stream gage data and to use 
it to compare with the results obtained by the hydrologic models. Major differences 
between the models' results and historic data must he discussed with the DISTRICT 
prior to the finalization of the analysis. 

5.3.3 HYDRAULICS 

5.3.3.1 The CONSULTANT shall follow the procedures outlined in the "Drainage 
Design Manual for Maricopa County, Volume I1 Hydraulics" for all hydraulics 
calculations. 

5.3.3.2 The CONSULTANT shall provide HEC-I1 Cross Section Files data files of 
the DTM data that will allow extrapolation of HEC-I1 cross-sections. 

5.3.3.3 The final submittal of all maps, computer files, and other data shall be 
prepared and submitted in the manner defined for input by the guidelines in "Data 
Delivery Specifications: The Hydrologic Information System (HIS)" which is available 
from the DISTRICT. 

5.3.4 SURVEY AND MAPPING 

5.3.4.1 Accuracy and Procedural Standards. All topographic mapping and survey 
work shall meet or exceed Federal Emergency Management Agency (FEMA) 
minimum criteria as defined in FEMA Document 37, Flood Insurance Study Guidelines 
and Specifications for Study Contractors, January 1995. This would include, hut is not 
limited to: the establishment of "permanent" elevation reference marks (ERMs); field 
control; and verification of profiles by the ground survey profile procedure. 

5.3.4.2 Horizontal Control Datum. All surveys shall be completed with horizontal 
controls necessary to tie all field data to the State Plane Coordinate System 1927. The 
NAD83 coordinate points and their coordinates shall be listed in the text regarding the 
control and survey information provided to the DISTRICT and shall also be noted 
along the margins of the appropriate plan sheets. 

5.3.4.3 Vertical Control Datum. Surveys will be based on National Geodetic 
Vertical Datum (NGVD) 1929, per FEMA guidelines. A conversion factor, including 
documentation of how it was derived, will be provided by the CONSULTANT to allow 
comparison of NGVD 29 elevations to NAVD 88 elevations and will be included in the 
Technical Data Notebook. The conversion processes outlined in FEMA 37 shall be 
used. 

5.3.4.4 Elevation Dahun. Plans shall be based on state plane ground coordinate 
system of 1927 and NGVD 1929 datum, with conversions to NAD83 horizontal datum 
and NAVD88 vertical datum. Elevation Reference Marks (ERMS) shall be labeled on 
plans and described in a manner, which allows them to be relocated in the field. 

5.3.4.5 Structure Surveys. Field surveys of bridges, culverts, and hydraulic structures 
are to be obtained by the CONSULTANT when as-built plans are not available or when 
changes significant to the HEC-2 or HEC-RAS modeling, such as sedimentation, have 
occurred since the date of as-built. This information should be reduced and compiled 
into an 1 lVx 17" (maximum size) drawing for inclusion in the DSR. The information 
presented in the drawing should be in a format appropriate for use in the HEC-2 model. 
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Field surveys of bridges, culverts, hydraulic structures, and routing reaches must also 
be obtained where necessary for proper hydrologic modeling. It may be necessary to 
field survey some structures since the as-built plans may not be on 1929 NGVD. 

5.3.4.6 Restoration of lost or obliterated section comers shall be set in accordance 
with current publications of the following and shall be per MAG Standard Detail 120-1, 
type C: "Minimum Standards for Arizona Land Boundary Surveys" by Arizona State 
Board of Technical Registration and "Restoration of Lost or Obliterated Comers and 
Subdivision of Sections" by the United States Department of Interior Bureau of Land 
Management. 

5.3.4.7 Documentation of Survey Data. Benchmarks and control points shall be 
shown on maps and plan sheets. Survey data will be documented in a project survey 
report. The project survey report shall be initially submitted during the Preliminary 
Design Phase, and the final report shall be submitted during the Final Design Phase. 
The report shall include the following: 

5.3.4.8 Copies of all survey note books and office calculations or printout of digital 
files developed with data collectors. 

5.3.4.9 A summary table which lists horizontal and vertical benchmarks and includes 
the horizontal coordinates and elevations of each point, the datum upon which the 
benchmarks were originally established, and a description of the locations of the points 
which will allow them to be readily located in the field. 

5.3.4.10 A drawing with a base map of suitable scale to show the location of the 
benchmarks, and aerial control points. 

5.3.4.1 1 Conversion to other datum's as required herein. 

5.3.4.12 Data Format. All field collected survey data obtained using conventional 
survey methods shall be noted in standard 5" x 7" hardbound survey books. All survey 
data collected electronically shall be submitted in an ASCII text file on 3.5" or 5.25" 
diskettes. 

5.3.4.13 All topographic features including existing drainage swales, bridges, storm 
drainage outfalls, gravel mining operations, fences, buildings, roads, etc. 

5.3.4.14 Aerial Photography. The CONSULTANT shall use the correct scale stereo 
aerial coverage to maximize the efficiency of the project layout and still meet the 
accuracy requirements. If aerial photography is used, the CONSULTANT shall 
complete a ground survey check to verify the accuracy. 

5.3.4.15 Digital Topographic Mapping. The CONSULTANT shall use digital terrain 
modeling (DTM) and contour generating software to create data files. 
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5.3.4.16 Documentation of Survey Data. Survey data will be documented in a Project 
Survey Report. Copies of all survey note books or printout of digital files developed 
with data collectors will be provided. The horizontal and vertical benchmarks used for 
the survey shall be documented along with documentation of the datum upon which the 
benchmark was originally established. Conversion to other datums as required herein 
shall be documented in the report. A summary table of the ERM's and benchmarks 
shall be included. 

5.3.4.17 The final submittal shall include a permanent, reproducible set of the survey 
and mapping information on 3 mil mylar sheets and shall be sealed by a registered land 
surveyor. 

5.3.5 QUANTITlES/ENGINEERS ESTIMATE 

5.3.5.1 The CONSULTANT shall prepare a Preliminary Engineer's Estimate for all 
elemenls of the design. Item numbers in the Preliminary Estimate shall follow MAG 
Specification Section numbers. 

5.3.5.2 The Preliminary Engineer's Estimate shall be prepared based on the most up- 
to-date cost data available. This includes recent bid tabulations from the DISTRICT, 
ADOT, MCDOT, Town of Carefree, and any other resource available to the 
CONSULTANT. The CONSULTANT shall also evaluate the construction and 
construction materials market for recent fluctuations, shorhges, work loads, etc. which 
may affect the unit costs used in the Engineer's Estimate. 

5.3.6 DRAFTmG 

5.3.6.1 Design plans and construction documents will include, but not limited to: 

Flood Control DISTRICT standard cover sheet 
General notes 

5.3.6.2 FCDMC sample plans may be provided with the intention that they shall be 
used as a guide, and are not a substitute for design criteria, technical assistance, or 
sound engineering judgement. The CONSULTANT shall use plan symbols shown in 
the MAG Standard Details and COP Supplement to the MAG Standard Details, unless 
otherwise requested. FCDMC makes extensive use of reduced plan sets. Plans not 
capable of producing high quality prints by FCDMC in reduced form shall be 
considered unacceptable and shall be redrawn by the CONSULTANT at no additional 
cost to FCDMC. 

5.3.6.3 The DISTRICT uses a "Xerox" process for final reproduction of drawings for 
bid sets. The CONSULTANT shall not draw on the backside of drawings, or use any 
form of shading techniques that will not reproduce clearly using this form of 
reproduction. 

5.3.6.4 Unless otherwise approved in writing by the DISTRICT, the 
CONSULTANT shall use the following scales. 

Rural Areas 1" = 40' Horizontally, 1" = 4' Vertically 
Urban Areas 1"=2OV Horizontally, .l" = 4' Vertically 

FCD ZOOOC037 Page 3 1 of 32 Exhibit A, Scope of Work 



5.3.6.5 The CONSULTANT shall use a larger scale if necessary to obtain good 
clarity in the plans and reduced prints. The CONSULTANT shall be responsible for 
using a scale that results in good plan clarity. 

5.3.6.6 Drawings shall be prepared using Microstation PC, Version 4 or AutoCad, 
Release 12 per DISTRICT standards. 

5.3.6.7 All lettering on drawings shall be vertical, plain, and legible. 'Architectural' 
style lettering shall not be accepted. The following lettering sizes apply: 

118" Lettering and Notes 
5/32" Subtitles 
7/32" Main Titles 

5.3.6.8 The DISTRICT shall provide the CONSULTANT with a diskette containing 
.DWG or .DGN files for the standard cover sheet and working drawing sheets. 

5.3.7 CALCULATIONS 

5.3.7.1 The CONSULTANT shall independently check all design drawings and 
calculations. Each drawing shall be initialed and dated by both the designer and 
checker for each and every submittal of design drawings and calculations. The 
CONSULTANT shall verify the completeness of the check before submitting drawings 
or calculations to the DISTRICT. 

5.3.7.2 All design calculations submitted to the DISTRICT shall be complete in 
detail and shall be checked. All engineering assumptions made during the design other 
than standard engineering judgements shall be documented with appropriate references 
on the calculation sheets. 

5.3.7.3 The person checking the calculations shall not be the originator, and shall be 
of equal or better qualifications than the originator. 

5.3.7.4 Calculations can be either hand calculations or computer generated 
calculations. Computer generated calculations can be used for either the design or the 
check, but cannot be used for both the design and the check. All hand calculations and 
computer-generated calculations shall be sealed prior to submittal to the DISTRICT. 
HEC-1 and HEC-2 modeling are excepted from the hand calculation requirement. 

5.3.7.5 All design calculations and drawings shall be complete in detail, 
independently checked in the CONSULTANT'S office, and shall be initialed and dated 
by both the designer and checker for each submittal. The CONSULTANT shall verify 
the completeness of the check before submitting drawings or calculations to the 
DISTRICT. The person checking the calculations shall not he the originator, and shall 
be of equal or better qualifications than the originator. 

5.3.7.6 The CONSULTANT shall use methods and procedures that are normal and 
customary standards of the industry. All calculations, sketches, computer printouts, or 
other written or printed data used in the final design shall be included in the design data 
report. 

5.3.8 LANDSCAPE 

5.3.8.1 The CONSULTANT shall identify requirements and estimated costs for 
replacement of landscaping in kind where the landscaping will be impacted by the 
project. 
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Affidavit of Publication 

Account Number: 0065057 

Invoice Number: 637490 

STATE OF ARIZONA 
County at Marlcope 

I. R o s i e  Walnscott acknowledge that the attsched ad waa published In a newspaper of general circulntlan. 
The daw of the publidon an, as follows: 
OCTOBER 31, NOVEMBER 6,2001 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

On MARCH 6.2003, Rosie Wainscon psonally appeared before me, whom I know pmnal ly  to be the 
person who ~lgned  the above document and helshe proved hebhe slgned it. 

MARIE GERZUU-EY 
NOTARY PUDLIC-ARIZONA 

MARICOPA COUNN 
My Cornmrssion Explros March 31,20061 I--.. . , . . .- .. . . . . . .. . . . . .- .,- 
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Affidavit of Publication 

Account Number: 0(M5057 

lnvolcs Number: 699790 

Price: $817.53 (each) 

STATE OF ARIZONA 
County d Marlcop 

I, Rosic Wainscon adcnowledga that the atlached ad war puhllahsa in a newspaper of !&merat clrcukrtbn. 
The dates ofthe publication are as bl loWs:  
JANUARY 10,17,2003 

--- 

STATE OF ARIZONA 
COUNN OF MARICOPA 

On MARCH 6,2003, Rosk Wailucott persOnatly appeared bdora me, whom i k n o w  PwSonally to bethe 
person who slgned the above document and helahe proved hdshe slgned i t  

.. . .- -1.. . 
OFFICIAL SFu. Fvi! MARIE Q E - L L ~  1 

-. -.* %: NOTARY PUBUC-ARIZONA 
c*~$'' MAR~COPA CQU- 

MY Comm;ssion Expims March 31, 2006 . ~.. ... .. ....... . 



U411-,1 L U U J  I,. U U  O U l i l U O L t J O 3  T b U  CUDLLb L l Y r U  U T r  . rHUL U J  

SENT. BY: LOGAN SIMPSON DESIGN; 6809689232; APR-11-03 l0:50AM; P4GE 417 

L C ~ ~ W D  ~ ( 3 ~ ~ ~ ~ v a a ~ u r n ~  
II2@ . FOuau A ~ Y @ ~ N @  Mruea, A I T ~ ~ W W  &32ili@ 

Phone(480) 898-6826, Fax (480) 898-6463 
Affidavit of Publication 

Account Number: 0065057 

lnvoloe Number: 677373 

Prlce: $778.60 (each) 

STATE OF ARIZONA 
County of M a d c o p  

I, Rwie Wainscot! aclorowledge that the anached ad was published in a newspaper of general circulatfon. 
The dates of the publication are as fdlows: 
MAY 10,17,2002 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

On MARCH 6, mV3, Rosle Wainsmtt petsonally appeared before me, whom i know Personally to be the 
person who signed the above m m e n t  and Wshe proved Wshe signed it 

OFFICIAL SEAL'--- 
MARIE GERZ-LILLEY 

NOTnRI' PUEUC-ARIZONA 
MARICOPA COUNTY 1 
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THE DESERT ADVOCATE 
47027 N: New Riwr Rd, 

NLW RiYcrl h i m a  $5087 
Tel: 623-465-9384 Fmc 62345-2729 

E-Mail: -r 

CERTIFICATE OF PIIB'LICATION 

The Desert Advocate newspaper has published a Public Mhcling Noticc .The Public 

Noricc was commissioned. ro be published in the Januery R, 2003, issuc and ill &c 

January 15,2003 issue of'llbc oosrrt AdvocareNewpaporsrand was rornmissioncd 

by Carefree Drainage Master Plan. 

Dote: April 10.2003 

Publishsr, 
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CERTIFICATE OF PIIBI.ICATION 

The Desert Advocate newspaper h8S published an Open House Nolicc. The Public 

Notice was commissioned to be publishcd in tlic May 8.2002, issue and in t i c  May 

15, 2002 issuc of lhr Deserr Advocate Nowspaper and was commissioned by 

Carefree Drainage Marm Plan. 

Date: April 10, 2003 

Publishcf? 
The Dwwt Advocate 



Y-e, .&*I L U U d  I ( . "Y UYL.,UYY.,U> IU "  r UDLlY L,'+rU Urr . rHUC LIU 

. . -̂I... "--I .  - + O U Y O O I L J L ~  APH-11-03 1 0 : 5 1 4 ~ ;  PAGE 717 
JQW03-59W 18:W 1',au/fl4 

THE DESERT ADVOCATE 
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Nw Rivor. Ar(mna 85087 

Tcl: 623-465-9389 Flu: 623-465-5729 
C-Mnil: W - e @ u . c W e , a  

The Desat Advocate ncwspqer has pnblishcd a Public Workshop. The Public 

Notice was commissionrd lo he published in the N o v ~ ~ n h e r  6,200 I. issue md in Lhe 

Novetnberl3, 2001 issue of Thc Desert Advbc;tts Nzwspcrpu und was 

commissi~~nrd by Carefree Drainage Master Plan. 

Date: April 10,2003 

Publisher, 
'l'hc Desert Advot:atc 
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Logan Simpson Dezigri 
Mikc Book 
51 W. 3"' Strcct Ste#450 
Tcmpe, AZ 85281 

RECEIVE0 
APR 1 1 2003 
i rnP.71 %S;i?fEon ---.* C. 

Mi kc, 

As requcsled l~cre i s  :I stalcmcnc al'confirmation that the ads For Maricopa County Flood 
(:onrrol rxt! qn rhe followiag di11c.s 3s per your instnr.:lians: 

November 7,2001 
May 8 ond 15 41C2002 
January H and 15 o f  2003 

If y c ~ u  have orly further yurstic~ns in rcgards to this account please feel free locontact nie 
at at~ytimc. T h ~ n k  you f ( ~ r  choosing Sonomn News Tor your print mcdia needs. I look * f ~ ~ w a r d  t o  working wiih you again. 

Holli McG:trrah 
Sonoran News 
4x0-488 202 1 x22 

6812 L. Gave C n t k  Rd., #I. C m  CmsX. A2 115331 (080) 488-2821 iax (41101 400-6216 Hall sonnewf@aol.cba 



NEWS RELEASE 
FOR IMMEDIATE RELEASE 

For more information please call: 
Angeline Fowler 

Office (602) 506-6762 
Cell phone (602) 292-6829 

April 30,2002 

Flood Control District to involve Carefree 

0 residents in local Drainage Master Plan 
CAREFREE - Over the past nine months, the Flood Control District has been working 

with the Town of Carefree on the first phase of a Town Drainage Master Plan - collecting 

information about area drainage, erosion, and sedimentation problems. Once completed, this 

plan should give area residents greater area access during flooding and should reduce area 

drainage problems. 

Residents will have the opportunity to attend an Open House highlighting the completion 

of the plan's first phase, Wednesday, May 22,6:00 - 8:00 p.m. at Carefree Town Hall (100 Easy 

Street). 

At the meeting, the District will present information about the problems already 

identified. This data collection will provide the basis for future drainage planning and the 

creation of solutions. 

"Although providing a safe environment for residents is the primary goal of the Flood 

Control District in this project," said Mike Ellegood, District Chief EngineerIGeneral Manager. 

"The end result of this project should be a cost savings for taxpayers, and provide reduced risk 

and inconvenience for anyone traveling during flooding events." 

- MORE - 



The study area encompasses the entire Town of Carefree and covers approximately 20 

square miles. 

"Through field trips and infomiation from both the citizens and the Town, the District has 

identified 46 problem drainage areas in Carefree, of which 20 require further analysis before the 

District can generate possible solutions," said Doug Williams, project manager. "It is important 

that the public come out to the meeting and look over the information we have collected. We 

want to make sure that we haven't missed any glaring area problems, before we start looking at 

solutions." 

As part of the Drainage Master Plan, the study team is also conducting approximately 10 

linear miles of floodplain delineations on six area washes - one of which is the North Galloway 

Wash and the others are unnamed at this time. 

"By delineating these washes, the District can help protect public safety in those areas 

and provide the residents with a more accurate picture of the area flood hazards," Williams said. 

In addition, the District will also present the residents with a conceptual solution of how 

the District plans to address the area problems, which could include road crossing improvements, 

@ development drainage guidelines, and localized structures. 

One of the key issues with drainage and flooding in the Town of Carefree is sediment and 

possible erosion. In foothill areas, sediment moves quickly through the washes creating deposits 

and scouring. Sediment also blocks culverts and dip road crossings, thus creating a significant 

change in water direction and velocity, and creating additional erosion and undercutting in many 

of the washes and crossings. 

"Sedimentation has a large monetary impact on the town, in terms of maintenance," 

Williams said. " Every year crews have to remove sediment from road crossings, which can 

create major maintenance headaches and an area hazard." 

The Carefree watershed also has the potential for a significant amount of flow in a 

flooding event. 

"Although, this flooding hasn't occurred in recent years, when it does it will catch many 

residents by surprise and could have a major effect on public safety," said Linda Johnson, 

CH2MHILL Consulting Engineers, Associate Project Manager . "This general area has some 

highly complex erosion and drainage issues, which could have a significant effect downstream 

@ through this watershed.. 

- MORE - 



This will be the second public meeting for the Carefree Drainage Master Plan Once the public 

has provided input on the data collected, the planning team will analyze the data and formulate a 

series of alternatives to address the problems. These alternatives should be presented to the 

community in Fall 2002. 

Once the plan is completed at the end of the year, the Town of Carefree will be 

responsible for implementation and costs. 

The Flood Control District invites anyone with an interest in this plan to attend the public 

meeting or visit the District website at www.fcd.maricopa.gov If you have questions or concerns, 

contact the study's project manager Doug Williams at 602-506-8743 or email: 

daw@mail.maricopa.gov. 

- ###- 



* FOR IMMEDIATE RELEASE: 
Nov. 5, 2000 

(602) 506-1 501 

FLOOD CONTROL OF 

MARICOPA COUNTY 

CONTACT: DOUG WILLIAMS 

PUBLIC WORKSHOP SET FOR DRAINAGE MASTER PLAN PROJECT IN 

CAREFREE AREA 

Carefree, AZ (November, 2001) ... The Flood Control District of Maricopa 

County, in association with the Town of Carefree, has scheduled a public 

workshop to discuss the Drainage Master Plan (DMP) for the Carefree 

area. The public workshop will be on November 13, 2001 at the Carefree 

Town Hall located at 100 Easy Street, Carefree, AZ 85377 from 6 p.m. to 

8 p.m. 

The purpose of the Carefree DMP is  to identify methods within the study 

area to reduce potential damages to property or loss of life from storm 
runoff. The study will include several elements: identifying existing and 

potential flooding problems within the Town of Carefree; evaluating the 

erosion and sedimentation to predict long-term benefits or effects of any 

proposed drainage improvements; and gathering and disseminating 

information regarding flooding, sedimentation, and erosion problems. 

The scope of the project will consist of storm water hydrology, 

hydraulics, and erosion/sedimentation analyses as well as the preparation 

of an environmental overview of the ecological, cultural, visual character, 

and multi-use opportunities of the study area. 

The goals of the Carefree DMP are to identify known drainage problems, 

develop cost-effective solutions for identified drainage problems, and 

obtain public consensus of the study's recommendations. 

The study area will encompass the entire limits of Carefree 

e (approximately 20 square miles). The area i s  generally bounded by the 



Tonto National Forest on the north, the City of Scottsdale on the east, the 
City of Phoenix on the south, and the Town of Cave Creek on the west. 





AREFREE c I l r a ~ n a g e  M a s t e r  P l a n  

Comment Sheet 
Public Meeting 
May 22,2002 

Please use this sheet to provide us with any additional comments on the CareGee Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by June 5, 2002, to Tony Bokich, CH2M Hill, 2625 S. Plaza Dr., Ste. 300, 
Tempe, A2 85282, or fax it to him at (480) 966-9450. 
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AREFRE E c U r a r n a g a  M a s t e r  P l a n  

Comment Sheet 
Public Meeting 
May 22,2002 

Please use this sheet to provide us with any additional comments on the Carefree Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by June 5, 2002, to Tony Bokich, CII2M Hill, 2625 S. Plaza Dr., Ste. 300, 
Tempe, AZ 85282, or fax it to him at (480) 966-9450. 

Please Print 



As part of the Carefree Drainage Master Plan, the Flood 
Control District (District) and the Town of Carefree 
determined there was a need to conduct several 
delineations of floodplains within the study area. 

Floodplain delineation studies identify special hazard areas 
that are subject to inundation by a 100-year flood (1 
percent chance of occurring each year]. 

The District is holding a pubic meeting on January 22nd to 
present the recommended drainage alternative for the 
study area. At this meeting, district representatives will 
present floodplain maps and will assist you in determining 
whether or not your property is located in a flood hazard 
area. 

The District will be sending the results of this study to FEMA in 
February 2003 for adoption. Once submitted, this process 
will take approximately 6-9 months. Homeowners and 
landowners will not be directly affected by the study until its 
adoption. However, study delineation maps may be used 

--- teguide ad~aeentiand development. - 

Following adoption by FEMA, there is a standard 90-day 
appeal period for homeowners and landowners 

Homeowners and landowners affected by the delineations 
can contact the District's project manager or the Town of 
Carefree during the FEMA review process for updates. 



Your property is  potentially susceptible to flooding The 
floodplains show the location of water during a 100-year 
storm. It is  impossible to predict when this flooding will 
occur but technical study shows that it is likely to happen to 
you or to your neighbor. 

Did you know that there is a 26 percent chance of 
experiencing a flood during the life of a 30-year mortgage 
compared to a 4 percent chance of fire? 

Individual property owners can hire an agency to survey 
finish floor elevations and lowest adjacent grades if  their 
properties are located within the floodplain boundaries. If 
this survey work shows that your property's floor is  higher 
than the base flood elevation, you can request that an 
elevation certificate be submitted to FEMA in order to 
qualify for a Letter of Map Amendment (LOMA), which 
eliminates the requirement to purchase flood insurance. 

In addition, it may be possible to make changes to your 
house or property to elevate yourself above the floodplain. 
Also, future changes in the watershed could affect the 
floodplain's location. 

When it comes to protecting yourself, the Flood Control 
District and the Town of Carefree are here to help you 
prepare. 
p- -- - - - 



Flood Insurance 

Most homeowners insurance policies do not cover flood 
losses. A special policy is required. However, flood insurance 
is affordable and costs around $300 per year for $100,000 
of coverage. In comparison, a disaster loan could cost you 
more than $300 per month for $50,000 over 20 years. 

You can insure your home with flood insurance for up to 
$250,000 for the building and $1 00,000 for the contents. 

Note: If you purchase flood insurance prior to the map 
becoming effective, you will pay a much lower rate of flood 
insurance, as long as you do not let the policy lapse. 

If your property is located in a floodplain and you do not 
qualify for a Letter of Map Amendment (LOMAJ, the District 
advises you fo purchase flood insurance to protect yourself 
from loss. In addition, if your property is mortgaged, your 
lender may require you to purchase insurance. 

Also, if you currently own your home outright and later 
borrow money to build, repair, reconstruct, or improve your 
home, your lender again may require you to purchase 

i ~ s u m - -  - - -- - -- -- -- -- 

You are also required by law to obtain a floodplain use 
permit if you wish to make any changes to the land or 
property that is within the floodplain. 



e Questions and Answers 

A 100-year floodplain is the area along a wash that gets wet and carries water during 
a TOO-year flood. A 100-year floodplain is typically defined by the limits of flooding 
that would occur from a rainfall event that has a 1 percent chance of occurring in 
any given year. 

The natural or artificial channel of a watercourse and portion of the adjacent 
floodplain that is needed to convey the base or 100-year flood event without 
increasing flood levels by more than one foot and without increasing velocities of 
flood water. 

The height of the base flood (usually in feet, in relation to a datum point), or the 
depth of the base flood above the ground surface. 

These maps are issued by FEMA and show special hazard zones, including the 100. 
year floodplain. They also show flood insurance risk zones and other flood-related 
information applicable to the community. 

The different area designations on a FIRM that define the level of potential risk of 
-doodingforihuf~rre~Typically~thistermisasedlo &escriritsWa7mstKattw1II-tse - ' '  

inundated by a 100-year flood to a depth over 1 foot. These zones include A, AE, A1 - 
30, AH, AO, B, C, X, and D. 

The areas of a delineated floodplain adjacent to the floodway where encroachment 
may be permitted. 

Adopted policies, codes, ordinances, and regulations pertaining to the use and 
development of lands that lie within a regulatory floodplain. 



Questfans and Answers 

A FLOOD 
The different area designations on a FIRM that define the level of potential risk of flooding 
for that area. Typically this term is used to describe areas that will be inundated by a 100- 
year flood to a depth over 1 foot. These zones include A, AE, Al-30, AH, AO, B, C, X, and D. 

A ZQNE 
A Special Flood Hazard Area identified by FEMA that is subject to inundation from a 100- 
year event. Because detailed hydraulic analysis has not been performed, no base flood 
elevations or depths are shown. Mandatory flood insurance requirements apply. 

ARE ZONES AE t9.dMD A1-30? 
Special Flood Hazard Areas subject to inundation by the 100-year flood determined by a 
Flood Insurance Study (FIS). Base flood elevations are shown within these zones and 
mandatory flood Insurance requirements apply. Zone AE is used on newer maps in place 
of Zones A1 -30. 

KMT IS A Zf3NlE FJhl? 
A Special Flood Hazard Area subject to inundation by 100-year shallow flooding (usually 
areas of ponding) with average depths between one and three feet. Base flood elevations, 
derived from detailed hydraulic analysis, are shown in this zone. Mandatory flood 
insurance requirements apply. 

8% A Z@3NE AQ? 
A Special Flood Hazard Area subject to inundation by 100-year shallow flooding usually 
resulting from sheet flow on sloping terrain, with average depths between one and three 

f ee f .TeTagTfEoddepfhs ,XvZdf  =Tetailedfidraulic?in?i@sis, a r e ~ n 1 i i  t h i s  p- 
zone. Mandatory flood insurance requirements apply. 

WHAT k iBE  ZONES BB C8 M D  X? 
Areas that have been identified in a communityflood insurance study as having moderate 
or minimal hazard from flooding. Buildings or other improvements in these zone ouk e 
flooded by severe, concentrated rainfall, in the absence of adequate drainage sy ms. 
Flood insurance is not required in these zones. 

Q 

VMHiAT US A ZONE! D'? 
A unstudied area where flood hazards are undetermined but where flooding is possible. No 
mandatory flood insurance requ~rements apply. 
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CAREFREE -For more than a year, flood-control officials have worked to 
"S...  . . . . . . . . . . . . . . . .  find ways to deal with some persistent flooding problems in Carefree. CO 

g&qB$rgm,fg$l OP 
-*-*. %. , ." 3+$!,># . Nc 

R ~ E  They're now in the final stages of their study and will ask for public input 
CRREERBUILDER 

TRRVEL 8 EXPLORE 
on the project later this week. 

U I L W P O I N T S  

.,..-.-,,.. --,~r.r'>k.ii 
Maricopa County's Flood Control District has identified six polential sites 

, for new bridges and culverts, each of which could cost from $300,000 to 
$1.5 million. 

WHEELS 
"Every time it rained, they got quite a lot of sediment in the road," said 
Marilyn DeRosa, the district's project manager. "The residents were all 
complaining that they couldn't get in and out of their homes." 

Flood control officials will take the plan to the Carefree Town Council for 
approval Feb. 4, but it could take five to 10 years to complete. The council 
will decide whether to absorb the cost on its own, or it could ask the Flood 
Control District to share expenses. 

DeRosa said that if the town applied for cost-sharing, which town officials 
said is likely, flood control would rank the requests against other county 

ar,, ............................... projects 

Town officials asked the county to conduct the $700,000 study after 
CRLENDRRS 

T R R U E ~  ouroooas 
working togcther on a project to ease flooding in downtown Carefree. 

C O M M U N I T Y  STORIES 

GOLF 
H o M ~  GnROEN 

Town Administrator Jonathan Pearson said that the town has installed one 
con'cs GnMEs bridge and some storm sewers after incorporating but that some areas still 
O B I T U A R I E S  

need work to allow emergency vehicles access to the entire town. 

. . . . . . . . . . . .  About 30 to 40 residents attended the last meeting, DeRosa said. Flood 
Control has kept town officials updated. 



Public input sought on flood study Page 2 of 2 

.SUNDRY 
m MONDRY 

TUESDAY "The last thing we want to do is prepare a plan that nobody likes or nobody 

e UIEONE5DRY . THURSDRY will use, so we have kept the public involved and the elected (officials) so . F R l D R Y  . IRTVRDRI nobody is surprised by anything at the end," DeRosa said. 

The third and final public meeting will begin at 6:30 p.m. Wednesday at 
. . . .. . Carefree Town Hall, 100 Easy St. Representatives also will be able to tell 

residents whether their property is in a flood plain. 

Copj right 2003, 'I'he Arizona Repoblic. All rights reserved 
Gannett Co. hc. 



January 9,2003 

NEWS RELEASE 
FOR IMMEDIATE RELEASE 

For more information please call: 
Melissa Lempke 
(602) 506-06 12 

Final Public Meeting Scheduled for 
Carefree Drainage Master Plan 

CAREFREE-The Flood Control Distnct of Maricopa County (District) has scheduled the 

third and final public meeting regarding the Carefree Drainage Master Plan (DMP) for Wednesday, 

January 22 at 6:30 p.m. at the Carefree Town I-Iall, 100 Easy Street. 

The purpose of the meeting is to provide the community with information about the 

Recommended Drainage Alternatives identified as a result of the study, and to discuss the 

floodplain/floodway delineations that are taking place. 

The purpose of the Carefree DMP is to identify drainage problems and cost-effective solutions 

for emergency access and storm water management in the Carefree area. The Master Plan is intended 

to serve the town as an effective tool to reduce existing flooding and improve access during major 

s tom events. 

"This was a much needed study," said District Chief Engineer and General Manager Mike 

Ellegood. "Both town officials and residents are aware of the dangers that a storm event would present 

in this area. They are anxious for improvements to be implemented which will protect lives and 

e property and secure access into and out of the area in a flood." 



It is also intended to ensure that any new development's flood damage potential is minimized, 

that consistent floodplain and drainage guidelines are followed, and that any new development does 

not adversely impact existing drainage or floodplain conditions. 

Since the start of the project, the study team has completed an investigation of the existing 

drainage conditions in the town and identified flooding concerns and erosion and sedimentation 

problems. In addition, peak flows for both 10 and 100-year flood events have been calculated. 

From this data collection, preliminary alternatives were generated and evaluated based on a 

range of criteria, such as construction cost, potential impacts to the community, and opportunities that 

can be created from their implementation. The best of these alternatives were presented to the public 

for input. Based on that input and additional data collection, the project team is ready to present their 

recommended alternative. 

"Obtaining feedback from the public is essential to the success of this project," said District 

Project Manager Marilyn DeRosa. "Area residents have been a vital source of information regarding 

problems they have witnessed as a result of past storm events. At this stage of the project, we are eager 

to gain support for our recommended altemative." 

An additional aspect of the Carefree DMP is the delineation of several washes in the area to 

determine the floodplainlfloodway. The purpose of the delineations is to identify areas within the town 

that are at a high risk for flooding so that property owners can take the appropriate steps to protect 

themselves and their property. Representatives will be on hand at the meeting to present floodplain 

maps and assist residents in determining whether or not their property is located in a flood hazard area. 

After the Recommended Drainage Alternatives are presented to the Town of Carefree for its 

approval, the implementation of the approved dl-ainage solutions will depend on priorities and 

availability of funds and could take five to 10 years to complete. Comments received from the public 

on the Recommended Drainage Alternatives will be considered during the design phase of the project. 

The Flood Control District of Maricopa County is tasked to provide regional flood hazard 

identification, regulation, remediation, and education to Maricopa County residents so that they can 

reduce their risks of injury, death, and property damage from flooding, while still enjoying the natural 

and beneficial values served by floodplains. 

For more information about the Flood Control District or this release, please contact Melissa 

Lempke, Public Involvement Coordinator at 602-506-0612. 

### 
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AREFQEE c D r a i n a g e  M a s t e r  P l a n  

a Comment Sheet 
Public Meeting 

January 22, 2003 

Please use this sheet to provide us with any additional comments on the Carefree Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by February 5, 2003, to Tony Bokich, CH2M Hill, 2625 S. Plaza Dr., Ste. 300, 
Tempe, AZ 85282, or fax i t  to him at (480) 966-9450. 

- Please Print .- 
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AREFREE c D r a i n a g e  M a s t e r  P l a n  

Comment Sheet 
Public Meeting 

January 22, 2003 

Please use tllis sl~eet to provide us with any additional comments on the Carefree Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by February 5, 2003, to Tony Bokich, CH2M Hill, 2625 S. Plaza Dr., Ste. 300, 
Tempe, AZ 85282, or fax it to him at (480) 966-9450. 
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ARICF'REE: C o r a i n a g e  ~ a s t c r  P l a t ,  

Comment Sheet 
Public Meeting 

January 22, 2003 

Please use this sheet to provide us wit11 any additional comme~~ts on the Carefree Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by February 5, 2003, to Tony Rokich, CH2M Hill, 2625 S. I'laza Dr., Ste. 300,  
Tempe, AZ 85282,  or fax it to him at (480)  966-9450. 
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AREFREE c D r a i n a g e  M a s t e r  P l a n  

Comment Sheet 
Public Meeting 

January 22, 2003 

Please use this sheet to provide us with any additional comments on the Carefree Drainage Master Plan. You can leave 
the comment sheet with us tonight, mail it by February 5, 2003, to Tony Bokicl~, CH2M Hill, 2625 S. Plaza Dr., Ste. 300, 
Tempe, AZ 85282, or fax it to him at (480) 966-9450. 
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TOWN OFCAREFREE, COUNCILPERSON 





Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax 1602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Fulton Brock 

Andrew Kunasek 
Don Stapley 

Mary Rose Garrido Wilcox 
Max W. Wilson 

May 17,2004 

Mr. Monther S. Madanat, Director 
Engineering Division 
Michael Baker, Jr., Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 

SUBJECT: Case No. Pending 
Community No. 040125 
Carefree Drainage Master Study -Floodplain Delineation Study 
Galloway Wash Floodplain/ Floodway Revision Request FIRM Panels 04013C0815H, 

a 04013C0808H. 04013C0809H. 04013C0820F, 04013C0850E 

- 
Dear Mr. Madanat: 

This letter serves to inform you that the Flood Control District of Maricopa County provides floodplain 
management review for the Town of Carefree. The Flood Control District agrees to adopt and enforce the 
requested revised Regulatory Floodway and Floodplain. 

Please contact me at (602) 506-4779 with any questions or if we can be of further assistance. 

Sincerely, 

L ~ ~ M .  Thomas, P.E., CFM 
Floodplain Management Branch 

Copy to: Jonathan H. Pearson, Town Administrator 
Richard P. Harris P.E., FCD Project Manager 



TOWN OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 85377 
(480) 488-7686 FAX (480) 488-3845 

Mr. Monther S. Madanat, Director 
Engineering Division 
Michael Baker, Jr., Inc. 
360 1 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 

May 18,2004 

SUBJECT: Case No. Pending 
Community No. 040125 
Carefree Drainage Master Study - Floodplain Delineation Study 
Galloway Wash Floodplain/Floodway Revision Request FIRM Panels 04013C0815H, 
04013C0808H, 04013C0809H, 04013C0820F, 04013C0850E 

Dear Mr. Madanat: a 0 
This letter serves to inform you that the Flood Control District of Maricopa County provides 
floodplain management review for the Town of Carefree. The Town agrees to adopt and 
enforce the requested revised Regulatory Floodway and Floodplain and will forward all 
development requests in these areas to the Flood Control District for floodplain management 
purposes. 

Please contact me at 480-488-3686 with any questions or if we can be of further assistance. 

Sincerely, 

/aq~I"d 
Jonathan H. Pearson 
Town Administrator 

JP: jd 

CC: Richard P. I-Iarris P.E. FCD Project Manager 



Patrick Wolf - FCDX 

From: Richard Harris - FCDX 
Friday, June 11,2004 2:39 PM w 0: Felicia Terry - FCDX 

Cc: Richard Harris - FCDX; Patrick Wolf - FCDX; Michael Duncan - FCDX 
Subject: Carefree FDS 

Felicia 

As requested by Patrick, this message is to confirm that I approve of the technical documentation within the subject study 
TDN, and recornmendthat it be sent to FEMAfor review now. 

If you have any questions, please let me know. 

Thanks, 

Richard 



Wolf, PatricWPHX 

Cc: 
Subject: 

Erickson, Bill [Berickson@scottsdaleaz.gov] 
June 04.2004 11 :53 AM 
wolf, patrickl~~~; Richard Harris - FCDX (E-mail) 
Bokich, TonyIPHX 
Carefree DMP Review 

Patrick: 

City staff has reviewed the subject plan, specifically the Carefree Floodplain Delineation 
within Scottsdale, sheets 2 and 3 of 8 and have no objections. 

One question we did observe some buildings on our 2002 and 2004 aerial photography 
adjacent to the unnamed central tributary to Cave Creek and just south of Stagecoach Pass 
on the south side of the Carefree Highway on panel 3 of 8 between the match line to sheet 
2 and section 1.8424 which are not shown on sheet 3. If these are out-buildings or 
livestock shelters, this comment is mute. If they are habitable dwellings staff believes 
they should be shown prior to submitting the package to FEMA. 

If I can be of further assistance, please let me know 

Sincerely, 
William Erickson 
Floodplain Administrator 
(480) 312-7652 



SURVEY REPORT 
For 

CAREFREE DRAINAGE MASTER PLAN 
FCD 2000C037 

This survey was conducted to provide aerial mapping control for the above referenced project. 
~ . ~ ~ p h ~  wign It is understood that this mapping will be joined to existing mapping established for the 

adjacent delineation study of Andora Hills and Galloway Washes (FCD 99-14). Aztec 
Engineering has obtained survey and mapping information from J.E. Fuller/Hydrology and 

Raadua" wqn Geomorphology, Inc. for the FCD 99-14 project. According to the J.E. Fuller report, A Team 
Professional Associates, Inc. performed the survey for FCD 99-14. Reference was made to a 

s~~~~ survey report prepared by A Team for Maricopa County Flood Control District and J.E. Fuller 
Hydrology and Geomorphology to verify consistent horizontal and vertical harmony between 
this project and FCD 99-14. 

TmAc ingma-rsng 

The survey control used for this p~oject is the Maricopa County GDACS Control Network. 

"rbn<reeuay Dong" 
5 triangulation stations from the GDACS Network have been incorporated into the survey (see 
Table 1). In addition, 6 aerial targets from the A Team survey, 5 Maricopa County ERM's and 
3 FEMA benchmarks were included. All surveyed points were generated using Real Time 
Kinematic GPS measurements. Each point was observed twice at 90 epochs each occurrence. 
The initial survey was conducted using the published NAD 83 State Plane grid coordinates, 
Arizona Central Zone, and NAVD 88 elevations from the GDACS Control Network. 

PhaullX R1 

TABLE 1 

I,",no<R P O I N T I  Grid North I Grid East INAVD88 El 
1JH3 11008572.9761691530.9511 21 13.589 



RZTEC ENGINEERING 

The measured horizontal coordinates from this survey were compared with record values for 
the aerial panels developed during the A Team survey (see Table 2). The coordinates 
established by this survey agree with the coordinates from the A Team survey within the 

B ~ ~ ~ ~ D B ~ ~ ~  accuracy level of an NGS Third Order Class 1 survey (see Table 3). 

c w , , e m , " e e , ~  
TABLE 2 

Rvoduay Dellgn 

The NAVD 88 elevations from this survey were used to develop a conversion factor to the 
NGVD 29 vertical datum established by the A Team survey. A shift of -2.23 feet achieves a * "*. best-fit avenge to the elevations shown in the A Team survey report, with a vertical root mean 
square error (RMSE) value for the 6 targets analyzed of 0.045 feet (see Table 3). 

TABLE 3 

r~ i f fe rence  (A Team to Aztec) I RMSE (Vertical) 1 

1 -0.087 1 0.007 1 -2.238 1 -0.008 10.0000641 
Average = -2.23 Sum D2 = 0.01 1933 

Sum D2/ 6 = 0.001 989 
RMSE (d1D2/6)=0.044596 

North 
-0.079 
-0.027 
-0.103 
-0.027 
-0.077 

East 
-0.025 
-0.002 
-0.035 
-0.019 
-0.010 

Elev 
-2.289 
-2.21 8 
-2.268 
-2.210 
-2.150 

D 
-0.059 
0.012 
-0.038 
0.02 
0.08 

D2 
0.003481 
0.0001 44 
0.001 444 
0.000400 
0.006400 



I - -- Using the shift developed from the above analysis, a comparison was made between published 
NGVD 29 elevations and surveyed elevations for the Mar~copa County ERM's and for FEMA 
benchmarks listed on Flood Insurance Rate Map 04013C0805 and also listed in the survey 

s r w  miqn 
report from A Team (See Table 4). As can be seen, ERM 119 does not fit expected accuracy 
and was disregarded. The remaining benchmarks have an RMSE value of 0.19 feet. 

<l"l errj8"epmg 

TABLE 4 

<oo*rutm 
wminirtivtm 

aolmgs 

Gco*X 0oilQ" 

Roodrcl~ Dorig" 

Sum D = 0.2404 
Sum D2/ 7 = 0.0343 

RMSE (&D2/7)= 0.1853 

",in" k e a u l ~ D s s ~ g n  

Using the 5 GDACS control points listed in Table 1 as primary control, with elevations 
adjusted to NGVD 29, the aerial targets were established for this project by GPS methods as 
described above. The horizontal and vertical positions of the aerial targets meet the accuracy 
standards for an NGS Third Order Class 1 survey per FEMA Manual 37. The survey is in 

PmPnmzRL 
horizontal and vertical harmony with the adjacent project, FCD 99-14. 



ctrl 



HOR-LID VER-UD XNAD27 YNAD27 XNAD83 YNAD83 NGVD29 NAVD88 MNT-LID RMNUM DESC 
7 13 0.000 0,000 704426.501 1024733.036 2503.400 0.M)O 8 ERM 599 USGS Brass cap in concrete slab 10' in front of airplane fuel pump at Carefree airport. 
7 13 0.000 0.000 699813.397 1028893.587 2373.710 0 . W  8 FEMA 5 Brass cap In the NW corner of Sundance Tr And Tranquil TI. Stamped RLS H062. 
7 13 0.000 0.000 702432.549 10286225.677 2443.33 0.000 8 FEMA 6 Brass cap in headwail at the NW comer of Mule Train Rd. and Serene St. 
7 13 0.WO 0.000 706517.239 10277i0.893 2556.940 0.000 7 FEMA 7 Brass cap in centerline of Carefree Dr. 0.2 miles west d Pima Rd. 



VERTICAL CHECK SURVEY 
for the 

Carefree Drainage Master Plan 
FCD 2000C037 

During the month of March 2002 RTTEC Engineering conducted a vertical check survey for the 
above referenced project. 29 points were surveyed on the ground and compared to 
measurements taken from the mapping for the same points. A summary of the results is 
contained in the table below. 



The accuracy of the mapping has been verified using two methods. First, from FEMA Manual 
37, the check survey should produce a root mean square error (RMSE) not greater than 0.67 
feet. 

RMSE = 4 C ~ ' l n  where: C D' = the sum of the squared discrepancies between 
map-derived elevations and surveyed elevations 

n = number of points surveyed 

RMSE = 1/ 2.6589129 = .30' 

Second, per the National Map Accuracy Standards less than 10% of the elevation 
measurements taken from the mapping should differ from the surveyed elevations by more than 
!h of the contour interval. All measurements in the table above are within % contour interval 
(1') of the surveyed elevations. 

RZTEC Engineering hereby certifies that based on the data above, the mapping contained in the 
files received from M&B Aerial Mapping meets the accuracy standards of a Third Order Class 
1 Survey as set forth in FEMA Manual 37. 



M E M O R A N D U M  

Detailed Culvert Survey 
TO: Tony Bokich 

COPIES: File 

FROM: Rob Lyons 

DATE: September 2,2003 

This appendix contains an Existing Facilities map, the Existing Drainage Improvements 
table and the Carefree Culvert Survey Points table. The Carefree Culvert Survey Points 
Table lists the culverts used in the HEC-RAS floodplain models that were inventoried 
within the Carefree Drainage Master Plan. The survey point numbers are listed for 
reference. The survey point coordinates and elevations are listed in the field notes and date 
included in Appendix C.3. Field survey control, equipment and accuracy are listed in both 
the Survey Report in Appendix C.l and in the field notes in Appendix C.3. 

PHWAPPENDIX C 2  MEMODOC 



FCDMC 
Carefree Dramage Master Plan 
Road Crossings ar!d C~lven info3xls 

Table 10 
Existing Drainage improvements 

162944.DP.02 By: W 

Checked: TAB 



FCDMC 
Carefree Drainage Master Plan 
Road Crossings and Culvert info3.xls 

Table 10 
Existing Drainage Improvements 

162944.DP.02 
By: LAJ 

Checked: TAB 



FCDMC 
Carefree Drainage Master Plan 
Road Crossings and Culvert info3xls 

Table 10 
Existing Drainage Improvements By LAJ 

Checked: TAB 



162944.DP.02 By: W 

Checked: TAB 

FCDMC 
Carefree Drainaae Master Plan 
Road ~rossin~s-and Culvert info3.xls 

Table 10 
Existing Drainage Improvements 



FCDMC 
Carefree Drainage Master Plan 
Road Crossings and Culvert PAW 

Table 10 
Existing Drainage Improvements 

162944.DP.02 
By: LAJ 

Checked: TAB 

i I 
# APPROXIMATE LOCATION D E v I c E a z E m P E  L (t) j I quP)  IIE(DwN) m N D  ~ INFORMATION SOURCE - 

219 9 i -- 
220 RISING SUN RD AT TRANQUIL TRAIL 4" PVC SLEEVE I 45 CROSSINGS AT CAREFREE PAVING PLAN 5188 -- 
221 VILLA CASSANDRA WAY AT NORTH RIDGEWAY DRIVE 2 4  CMP 1 1 I FIELD SURVEY (OUTSIDE STUDY AREA) 
222 EL SENDER0 AT 66TH PLACE 2 - 3 6  RCP I !FIELD SURVEY (OUTSIDE STUDY AREA) 
223 VILLA CASSANDRA WAY NEAR SHOTGUN CIRCLE 3 0  CMP FIELD SURVEY (OUTSIDE STUDY AREA) 
224 VILLA CASSANDRA WAY 36' CMP 1 1 i FIELD SURVEY (OUTSIDE STUDY AREA) -- 
225 OLD PAINT TRAIL NEAR SHOTGUN CIRCLE 30' CMP 1 1 FIELD SURVEY (OUTSIDE STUDY AREA) 
226 OLD PAINT TRAIL AT NORTH RIDGEWAY DRIVE 3 0  CMP ! ,FIELD SURVEY (OUTSIDE STUDY AREA) 
227 OLD PAINT TRAIL AT NORTH RIDGEWAY DRIVE 3 0  CMP ! 1 1 FIELD SURVEY (OUTSIDE STUDY AREA) ~- 
228 OLD PAINT TRAIL SOUTH OF LANGUID LANE 3 0  CMP I 1 IFlELD SURVEY (OUTSIDE STUDY AREA) 
229 SKY RANCH 36" CMP 360 / 58.70 1 56.00 1 63.0 (SKY RANCH PHASE II STREET SURVEY 2/87, S=0.76% 
230 SKY RANCH DITCH 1 1 1 /SKY RANCH PHASE II STREET SURVEY 2187 
231 RIDGEWAY AT EL SENDER0 (PRIVATE 

 RIDGEWAY WAY DRIVE (PRIVATE) CULVERT I SEEN IN AERIALS, GATED COMMUNITY - -- 

I 233 66TH PLACE (PRIVATE) 1 CULVERT 1 - ! SEEN IN AERIALS, GATED COMMUNITY 
234 - ELSE-- I SEEN IN AERIALS, GATED COMMUNITY 
235 ROMPING AT WILDFLOWER OVERLAND CROSSING 1 I .. - SEEN IN TOPO - 
236 1 SEEN IN TOPO 
237 CAREFREE HIGHWAY 1 CULVERT I 1 SEEN IN TOP0 
238 CANYON CREEK CIRCLE CULVERT 1 FIELD SURVEY 

239 CAREFREE HIGHWAY NEAR SUNSET TRAIL : OVERLAND CROSSING 1 1 FIELD SURVEY ~ 

~EFREE HIGHWAY NEAR WHILEAWAY 1 OVERLAND CROSSING i i ~ V E Y  
241 STORM DRAIN SYSTEM NEAR CAVE CREEK ROAD AT HUM RD. ARCH PIPE FlELD SURVEY 
242 IRONWOOD ESTATES 8 - 3 6  R C - P t  64 2076.11 2076.05 2080.1 FIELD SURVEY. FIELD SURVEY OCT. NOV, DEC 2002 
- 

243 DRIVEWAY CULVERT ON STARDUST LANE I 2 - 3 6  CM--81 1 2650.79 2649.5 , 2655.7 JFIELD SURVEY, FIELD SURVEY OCT, NOV, DEC 2002 
244 DRIVEWAT CULVERT ON CAVE CREEK RD. i 48" CMP I 187 i 2615.97 2612.05 1 2622.5 FIELD SURVEY, FIELD SURVEY OCT, NOV, DEC 2002 
245 DRIVEWAY CULVERT NEAR LAZYWOOD PLACE 1 3 - 24" CMP 1 20 1 2579.62 1 2579.32 1 2581.2 IFlELD SURVEY, FIELD SURVEY OCT, NOV. DEC 2002 

~p 



a Carefree Culvert Survey Points Table 
- 

Wash 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash South Branch 
Windmill Wash South Branch 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Unnamed Central Tributarty to Cave Creek 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 

Culvert 
163 
163 
164 
164 
11 
11 
11 
11 
11 
11 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 

Survey Point 
1100 
1101 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 

R.S. 
1.2940 
1.2940 
0.1083 
0.1083 
0.9042 
0.9042 
0.9042 
0.9042 
0.9042 
0.9042 
2.2214 
2.2214 
2.2214 
2.2214 
2.221 4 
2.221 4 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
2.2214 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 
1.0604 



Windmill 
Windmill 
Windmill 

Wash 
Wash 
Wash 

Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash North Branch 
Windmill Wash North Branch 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 



Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 

a Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 



Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 

0 Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
Unnamed Tributary to Stagecoach Pass Wash 
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2801 West Durango Street, Phoenix, Arizona 85003 
(602) 506-1 501 

@ Carefree Area Drainage Master Plan 
Glossary Of Flood Control Terms 

Area Drainage Master Plan (ADMP) 
A olan which urovides flood control recommendations that reduce flood and erosion hazards. 
  his plan is developed through a process, which includes: data collection,flood control 
alternativesformulation and evaluation,public involvement and information,alternative 
selection, and recommendationsfor implementation 

Cfs 
The measuring unit of cubic feet per second (cfs), which is used to quantify the amount of flow 
in a wash. A cubic foot is equivalent to 7.5 gallons of water.Thus,l cfs is 7.5 gallons of water 
passing by you every second. 

Development 
A man-made change to property,such as buildings or other structures, mining dredging,filling, 
grading, paving, excavation, or drilling operations. 

Encroachment 
The result of placing a building,fence, berm or other structure in a floodplain in a manner that 
obstructs or increases the depth (or velocity) of flow on a watercourse. 

Erosion 
A natural process in which soil, sand gravel,cobbles, and boulders are moved and transported 
in a wash and the land is worn away by theflow ofthe water. 

Erosion Hazard Zone 
Areas along a wash that are prone to erosion.These areas are defined by technical studies. 

- 
A temporary condition caused by the accumulation of runoff from any source,which exceeds 
the capacity of a natural or man-made drainage system, and results in inundation of normally 
dry land areas. 

100-Year (or Base) Flood 
Aflood event that statistically has a 1 percent chance of occurring in any given year. A flood 
event of this maanitude is often used to determine if flood insurance is either advisable or 
required on a pr&erty.~agnitudes of flood events are used by engineers to compare one 
flood to an0ther.A 10-yearflood has a 10 percent chance of occurring in any given year. 

100-Year Floodplain 
The area affected by a 100-year f1ood.A 10-year floodplain would be the area affected by a 10- 
year flood. 

Flood Control 
Various activities and regulations that help reduce or prevent damages caused by flooding. 
Typical flood control activities include:structural flood control works (such as bank stabilization, 
levees, and drainage channels), acquisition of floodprone land,flood insurance programs and 
studies, river and basin management plans, public education programs,and flood warning and 
emergency preparedness activities. 

Floodplain 
The area adjoining a watercourse that may be covered by floodwater during a flood. Storm 
runoff and flood events may cause alterations in the floodplain in certain areas. 



Floodplain Management 
A program that uses corrective and preventative measures to reduce flood and erosion damage and preserve 
natural habitat and wildlife resources in floodprone areas.Some of these measures include: adopting and 
administering floodplain regulations, lesolving drainage complaints,protecting riparian habitat communities, 
and assuring effective maintenance and operation of flood control works. 

Floodway 
The channel of a watercourse and portion of the adjacent floodplain that is needed to convey the base or 100- 
yearflood event without increasing flood levels by more than one foot and without increasing velocitiesof flood 
water. 

Floodway Fringe 
The areas of a delineated floodplain adjacent to t h e ~ l o o d w a ~  where encroachment may be permitted 

Grade Control Structure 
A structure used across a stream channel placed bank to bank to control bed elevation,velocity,pressure,etc, 

Hydraulic Structures 
The facilities used to impound,accommodate,convey,or control the flow of watersuch as dams, intakes,culverts, 
channels, and bridges. 

Hydrology 
A field of study concerned with the distribution and circulation of surface water,as well as water dynamics below 
the ground and in the atmosphere. 

Lateral Stream Migration 
Change in position of a channel by lateral erosion of one bank and simultaneous deposition on the opposite 
bank. 

Multi-use opportunities 
Additional uses, other than flood control, for a project or area. These include:recreation, open space protection 
and enhancement of natural landscape,and local community character. 

Sedimentation 
The transportation and eventual deposition of sediment (sand,silt, and rock) by flowing water 

Setback 
The m i n i m ~ m  distance required between a man-made structure and a warercourse.This distance i s  measured 
from the top edge of the highest channel bankor theedge of the 100-year flood water s.trfaceelevation. 

Sheet Flooding 
A condition where stormwater runoff forms a sheet of water to a depth of six inches or more.Sheet flooding is 
often found in areas where there are no clearly defined channels. 

Stormwater 
Precipitation from rain or snow that accumulates in a natural or man-made watercourse or conveyance system. 

Storm Drainage System 
A drainage system for collecting runoff of stormwater on highways and removing it to appropriate outlets.The 
system includes inlets, catch basins, storm sewers drains,reservoirs, pump stations,and detention basins. 

Watercourse 
Any minor or major lake, riwr,creek, streamwash, arroyo, channel or other topographic feature on or over which 
waters flow at least periodically.Watercourse includes specifically designated areas in which substantial flood 
damage may occur. 

Watershed 
The total area that drains to a specific location (concentration point) on a wash or creek when rain falls on it. A 
watershed is also often referred to as a ba$in,with the basin boundary defined by a high ridge or divide, and with 
a lake or river located at a lower point. 

Flood Control District of Maricopa County 
2801 West Durnago Street 
Phoenix, Arizona 85009 

(602 )Sob-4440 
FAX: (602) 506-4601 



18" CMP CULVERT 

4 9  X 39 " CMPA CULVERT 

2 - 71" X 47 " CMPA CULVERTS 

@ 42 " CMP CULVERT 

@ 36 " CMP CULVERT 

@ 3 - 6 6  CMP CULVERTS 

3 - 64" X 4 3  CMPA CULVERTS 

2 - 4 2  X 2 9  CMPA CULVERTS 

2 - 4 9  X 3 3  CMPA CULVERTS 

21" CMP CULVERT 

3 - 57" X 38" CMPA CULVERTS 

18" CMP CULVERT 

38" RGRCP CULVERT 

2 4  RCP CULVERT 

2 4  RCP CULVERT 

24" RCP CULVERT 

2 4  RCP CULVERT 

2 4  RCP CULVERT 

2 4  RCP CULVERT 

2 -8 'X3 'CBC 

2 - 24" RCP 

NOT FOUND IN FIELD 

2 - 4 ' X l U C B C  

2 4  RCP 

2 4  RCP CULVERT 

2 - 42" RCP CULVERTS 

2 - 4 2  RCP CULVERTS 

4 - 10'X 4' RCB CULVERTS 

2 - 24" CMP CULVERTS 

2 - 24" CMP CULVERTS 

2 - 3 6  CMP CULVERTS 

18" CMP CULVERTS 

24" CMP CULVERTS 

4 - 36" CMP CULVERTS 

2 - 3 6  CMP CULVERTS 

30" CMP CULVERTS 

3 - 60" CMP 

60" CMP CULVERT 

18' CMP CULVERT 

2 4  CMP CULVERT 

2 4  CMP CULVERT 

18" CMP CULVERT 

18" CMP CULVERT 

6 0  CMP CULVERT 

2 4  CMP CULVERT 

18" CMP CULVERT 

24" CMP CULVERT 

30" CMP CULVERT 

DOWTOWN STORM 
DRAIN SYSTEM 

@ SINGLE GRATE CB 

2 4  x 18" CMPA CULVERT 

2 - 2 4  X 18" CMPA CULVERTS 

4 - 24 ' X 1 0  CMPA CULVERTS 

24"CULVERT 

24" CULVERT 

30" CMP CULVERT 

2 4  PIPE CULVERT @ 2 - 3 6  CMP CULVERTS 

2 4  PIPE CULVERT @ 2 4  CMP CULVERT 

24" PIPE CULVERT 2 4  CMP CULVERT 

@ 6 0  x 3 6  CMPA + 54" CMP, GROUTED I" , , @ 
K2'z:'xJ 1" \. 

F. i @ 
@ 18" CMP CULVERT 

.+ ..-,.' \., 

$? .i! '. @ 
@ 24" CMP CULVERT 

-..* 
&-.,,../' I' @ +o : @ 18" CMP CULVERT I 

I' 
I' , @ 

@ 24" CMP CULVERT ," ,' 

,,-, , - .,/,. ,/' @ 
@ 15" CMP CULVERT 

,,' 

,,' _...' @ 
@ 1 5  CMP CULVERT I' sH ...."' 

.I ,E\r\N~fl?-,.*' @ @ 2 4  CMP CULVERT I' ,_,....-..-..*' GRP ,-..-..-,.' 

@ 15" CMP CULVERT 
,' ,; 

. ,' 
I '  

@ 
r"- ..' C . . C " - " - " -  

@ 
@ 15" CMP ELLIPTICAL CULVERT ,' -.._..- '  A <..*'' 

. - . . - , , - , , - , , - ,  .. .> ' ._..' .,* 
@ 

@ 2 - 3 6  CMP CULVERTS ,' ,../ 
t ' ,' @ 

2 - 3 6  CMP CULVERTS i 
... -..-. ( C "  -."" 

@ 18" CMP CULVERT 7 ..,., ,..,.-" .-..__.-.. 
8 

@ 2 - 3 6  CMP CULVERTS 
I' 

c.' 

, -. 
@ 

-.., @ 36" CMP CULVERT GALLOWAY WASH 
@ 

@ 1 5  CMP CULVERT $6 ,..I , a , . e . , - , , - '  flORTRykiklBCn-A'Ry' ... p++4,.,.. -..- C' \.. 
@ 

I' \., i 
+ @ 

@ 3 6  CMP CULVERT +t?t,.-..-" %.. , ! \.. .,' *.' ' . . _ , . I '  

@ 
@ 18" CMP CULVERT ,' ! 

- . ,_  . 
.c" -..+.. i @j 

@ 18" X 3 0  CMPA CULVERT ,..-, ,-.,' ... 
0 

,*" , ,C. . - . . *  . .C..- 
@ 

,,' . - 
.,' ,' 

le" X 3 0  CMPA CCILVERT 1 LEGEND 1 1 
PAVED DIP CROSSING 

15" CMP CULVERT 

18" X 3 0  CMPA CULVERT 

2 - 30" CMP CULVERTS 

2 4  CMP CULVERT 

2 4  CMP CULVERT 

2 - 2 0  X 27" CMPA CULVERTS 

I @ DRAINAGE FEATURE AND NUMBER IDENTIFIER 
PAVED DIP CROSSING 

2 4  PlPE CULVERT 

18" CATTLE GUARD 

18" CATTLE GUARD 

2 4  PlPE CULVERT 

2 4  PlPE CULVERT 

w 
@ AT-GRADE CROSSING 

@ 2 4  CMP CULVERT 

@ AT-GRADE DIP CROSSING 

@ AT-GRADE DIP CROSSING 

@ AT-GRADE DIP CROSSING 

@ AT-GRADE DIP CROSSING 

@ AT-GRADE DIP CROSSING 

2 4  CMP CULVERT 

DRAINAGE FEATURE AND NUMBER IDENTIFIER 
FROM J.E. FULLER (APPENDIX C OF REPORT) 

3 6  CMP CULVERT 

24" CMP CULVERT 

2 4  CMP CULVERT 

2 4  CMP CULVERT 
18" RCP CULVERT 

36" CMP CULVERT 

NOT USED 

4 PVC SLEEVE 

2 4  CMP CULVERT 

2 - 3 6  RCP CULVERTS 

2 4  PlPE CULVERT 

30' WlDE 12' HlGH BRIDGE 
OVER GALLOWAY WASH 

2 4  PlPE 

18" PlPE 

3 0  CMP CULVERT 

2-30 CMP CULVERTS 
V 

@ 3 0  CMP CULVERT 

2 4  CMP CULVERT 

@ CONCRETE AT-GRADE DIP 
CROSSING 

18" PIPE @ CONCRETE AT-GRADE DIP 
CROSSING 

1 - 58" X 3 6  CMPA @ CONCRETE AT-GRADE DIP 
4-42 CMP CULVERTS CROSSING 

3 0  CMP CULVERT 

3 6  CMP CULVERT 

30" CMP CULVERT 

3 0  CMP CULVERT 
24" RGRCP @ 18" CMP CULVERT 

20 SY RIPRAP PROTECTION @ AT-GRADE DIP CROSSING 

CMPA CULVERTS @ AT-GRADE D CROSSING 

(REFER 1-36 'p+2-&  TO 5 (REFER TO 37 

2 - 20' X 4' RCB CULVERTS 

A 
@ AT-GRADE DIP CROSSING 

1-18" CMP CULVERT @ AT-GRADE DIP CROSSING 

1-18" CMP CULVERT @ 30" CMP CULVERT 

2-21" X 15 "ARCH CMP CULVERTS @ 24" CULVERT 

2-18" CMP CULVERTS @ 18" CMP CULVERT 

36" X 24" CMPA CULVERTS 18" CMP CULVERT 

AT-GRADE CROSSING Wl  18" CMP CULVERT 

15" CMP CULVERT 

1 5  CMP CULVERT 

18" CMP CULVERT 

18" CMP CULVERT 

3 0  CMP CULVERT 

3 0  CMP CULVERT 

36" CMP CULVERT 

DITCH 

CULVERT (UNKNOWN SlZE & CONSTRUCTION) 

CULVERT (UNKNOWN SlZE & CONSTRUCTION) 

CULVERT (UNKNOWN SlZE & CONSTRUCTION) 

CULVERT (UNKNOWN SlZE & CONSTRUCTION) 

AT-GRADE DIP CROSSING 

AT-GRADE DIP CROSSING 

CULVERT (UNKNOWN SlZE & CONSTRUCTION) 

CULVERT (UNKNOWN SlZE & CONSTRUCTION) 

AT-GRADE DIP CROSSING 

18" CMP CULVERT 

DUMPED RIPRAP @ 2 4  CMP CULVERT 
24" CMP CULVERT 

@ 2 - 36" CMP CULVERTS 
AT-GRADE CROSSING WI 
CONC CUTOFF WALL DIS @ 18" CMP WI GRATE INLET 

SOME RIPRAP 

(84 3 0  CMP CULVERTS 

48" CMP CULVERTS 

3 6  CMP CULVERTS 

4 8  CMP CULVERTS 

48" CMP CULVERTS 

48" CMP CULVERTS 

I NOTES I I 24" CMP CULVERT @ 18" CMP WI GRATE INLET 
AT-GRADE DIP CROSSING 

CULVERT LOCATIONS TAKEN FROM VARIOUS IMPROVEMENT PLANS, 
AS-BUILT PLANS, REPORTS, AND FIELD SURVEYS. 

ACRONYMNS: 

AT-GRADE DIP CROSSING W/ @ 2 - 18" CMP Wl  GRATE INLET 
CONC. SPILLWAY DWNSTRM 
3 0  CMP CULVERT 

@ 18" CMP WI GRATE INLET 
- 

AT-GRADE DIP CROSSING WI 
@ 18" CMP WI GRA;TE.WLET -.. -. . ,..- 

CONC CUTOFF WALL DWNSTRM @ 18" HDPE CULVERT \: 
2 , 3 0  CMP CULVERTS \. 63 18" CMP CULVE& ., 

3 0  CMP CULVERTS 

2 4  CMP CULVERT 

24" CMP CULVERT 

30" CMP CULVERT 

24" CMP CULVERT 

24" CMP CULVERT 

30" CMP CULVERT 

8' WlDE GROUTED RIPRAP 
CHANNEL 6 D50 

98 8' WlDE GROUTED RIPRAP O CHANNEL B.. D5O 

1 CBC = CONCRETE BOX CULVERT 

I CMP = CORREGATED METAL PlPE 
CMPA = CORREGATED METAL PlPE ARCH 
HDPE = HlGH DENSITY POLYETHYLENE ARCH PlPE STORM DRAIN SYSTEM 

4 - 3 6  RCP CULVERTS 
V 2 4  CMP CULVERT @ 18" CMP CULVERT'".,,, 

3 - 3 0  CMP CULVERTS ... @ 18" CMP CULVERT 
-.. -.. . , 

3 - 3 0  CMP DRIVEWAY 

RCP = REINFORCED CONCRETE PlPE 
RGRCP = RUBBER GASKETED REINFORCED CONCRETE PlPE DRIVEWAY CULVERT 

DRIVEWAY CULVERT I 
(C"  WASH CROSSING 

24" CMP CULVERT -.. 

24" CMP CULVERT @ 
2 - 36" CMP CULVERTS ? , @ 

\. 
.,. @ / 24" CMP CULVERTS -,. .'@' 

\. 

I I 

DRIVEWAY CULVERT ,-.. ..., _..-.._. 

2 4  CMP CULVERT 

2 4  CULVERT 

2 - 2 4  CMP CULVERTS 

2 4  CMP CULVERT 

18" CMP CULVERT 

3-48" CMP CULVERTS 

18" X 27" CMPA 
3 - 3 6  CMP CULVERTS 

18" CMP CULVERT 

18" CMP CULVERT 

18" CMP CULVERT 

18" CMP CULVERT 

18" CMP CULVERT 

4-36" CMP CULVERTS 

24" CMP CULVERT 

106 24" CMP CULVERT 1 18" CMP CULVERT 

18" X 27" CMPA CULVERT 

18" RCP CULVERT 

3 6  RCP CULVERT 

3 6  PlPE CULVERT 

24" PlPE CULVERT 

,' .r" 
, .- . .- .  ,,.- STAGECOACH PASS WASH..." 

,..+ 
.-. .._.' C' . 

C. ' - . ._ . '  
PAVED DIP CROSSING PAVED DIP CROSSING PAVED DIP CROSSING 

,. PAVED DIP CROSSING CULVERT CROSSING PAVED DIP CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 

CULVERT CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 

UNPAVED DIP CROSSING 

(REFER TO@) 
PAVED DIP CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 

CULVERT CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 

PAVED DIP CROSSING 
(REFER T O O )  

PAVED DIP CROSSING 

PAVED DIP CROSSING 

CULVERT CROSSING 
(REFER TO@) 

UNPAVED DIP CROSSING 

PAVED DIP CROSSING 

FLOOD CONTROL DISTRICT 1~ 
OF MARICOPA COUNTY 

CULVERT CROSSING 
(REFER TO@) 

UNPAVED DIP CROSSING 

15 CULVERT CROSSING PAVED DIP CROSSING f PAVED DIP CROSSING 
UNPAVED DIP CROSSING 

PAVED DIP CROSSING PAVED DIP CROSSING 
PAVED DIP CROSSING 43 PAVED DIP CROSSlNG PAVED DIP CROSSING 

PAVED DIP CROSSING 44 PAVED DIP CROSSING UNPAVED DIP CROSSING 
25 PAVED DIP CROSSING 45 PAVED DIP CROSSING UNPAVED DIP CROSSING 

EXISTING FACILITIES MAP 

CAREFREE DRAINAGE MASTER PLAN 

F.C.D. CONTRACT NO. 2000C037 

/27\ CULVERT CROSSING PAVED DIP CROSSING UNPAVED DIP CROSSING 
(REFER TO@) 

PAVED DIP CROSSING 
PAVED DIP CROSSING UNPAVED DIP CROSSING 
PAVED DIP CROSSING 

NOT TO S C A L E  
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Executive Summary 
This report presents the results of the data collection phase of the Carefree Drainage Master 
Plan, prepared for the Flood Control District of Maricopa County. This phase includes data 
collection, existing conditions analysis, and preparation of hydrologic models for both 
existing and future conditions. 

Information was gathered from existing drainage studies and reports for the study area, 
existing and proposed improvement plans, existing topographic mapping and aerial 
photography, field surveys, historical flooding documentation, stream gauging, and 
interviews with residents, Town personnel, and regulatory personnel. Information on 
problematic drainage areas within the Town was additionally compiled during this phase of 
the project. 

Hydrology models were created for the 10-year and 100-year frequencies for the 6- and 2 4  
hour duration for both the existing and future condition land usages within the project 
watershed. The watershed includes a large area previously modeled as part of the 
Floodplain Delineation Study ofAndora Hills and Galloway Washes (FCD 99-14). This study 
contains two models, one for Andora Hills Wash and one for Galloway Wash. These 
previously developed models were updated as part of this study to include additional 
frequencies and durations, future conditions, and subbasins refinement. The hvdroloev , ", 
modeling additionally provides an estimation of peak discharges at road crossing locations 
within the Town. 
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project Description 
The Carefree Drainage Master PIan (DMP) project was initiated to identify drainage 
problems and develop cost-effective solutions For a storm water collection and disposal 
system. The project encompasses the entire Carefree Town limits, covering approximately 
20 square miles in area. A location map is included as Figure 1. 

The purpose of the Carefree DMP is to: 

Identify and quanhfy the extent of existing and future potential flooding problems 
within the Town of Carefree and develop alternative solutions to reduce flooding and 
provide emergency access to residents. 
Conduct a Public Involvement Program with the intention of gathering and 
disseminating pertinent idormation regarding flooding, sedimentation and vehicle 
access, and to keep the citizens of Carefree informed on the progress of the study while 
obtaining acceptance of the study and its findings and recommendations. 
Perform a qualitative evaluation of the erosion and sedimentation patterns and 
characteristics within the Town of Carefree and upstream contributing areas, where 
deemed appropriate, to provide a tool for estimahng the long-term benefits or effects of 
proposed improvements. 
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Data Collection Results 
CH2M HILL has collected and reviewed data pertinent to the scope of the project and 
project area. The categories of data sought include: Existing drainage studies and reports 
for the study area, existing and proposed improvement plans, existing topographic 
mapping and aerial photography, field surveys, historical flooding documentation, stream 
gauging, and interviews with residents, Town personnel, and regulatory personnel. Table 1 
in Appendix A contains a summary of the information gathered during the data collection 
phase of the project. 

Research was performed at the Town of Carefree, City of Scottsdale, Flood Control District 
of Maricopa County, Maricopa County Department of Transportation, United States 
Geological Survey, Soil Conservation Service, and other public and private enterprises with 
information on the project area. 

Existing and Proposed Improvement Plans 
Improvement Plans were obtained from the Town of Carefree. During the research phase of 
the project, it was determined that the Town is the only entity that currently maintains any 
improvement plans for the project area, even if the improvements were developed under 
another jurisdiction and later annexed into the Town. At the time of annexation, all records 
for the developments were reportedly turned over to the town, and no longer exist at the 
original governing agency. The exception to this is utility plans and flood control structure 
plans, which may be found at the utility companies and Flood Control District, respectively. 

The locations of many of the drainage related structures that exist within the Town were 
obtained from the gathered improvement plans. Information taken from the plans included 
structure type, size, invert elevations, overtopping elevations, and design flows. Plans were 
not available for many of the improvements within the Town. In areas not covered by 
improvement plans, a field survey was performed to acquire the necessary information. 
Reference the Field Survey section, below, for further information. 

Improvements are proposed in limited areas, due to the largely developed nature of the 
Town. Proposed improvement plans were obtained for Canyon Crossings, Ironwood 
Estates, Carefree Villages, and the Town Center Drainage Improvements (currently under 
construction). Additional proposed improvements include a shopping center, church, office 
parks, and a Senior Care facility, although plans were not available for these developments. 
The locations of these developments are shown on the Existing Facilities Map, Figure 2 in 
Appendix B. 

Existing and Proposed Drainage Studies and Reports 
Research was performed at the Town of Carefree, City of Scottsdale, Flood Control District 
of Maricopa County, Maricopa County Department of Transportation, United States 
Geological Survey, Soil Conservation Service, and other public and private enterprises with 
information on the project area. Drainage studies and reports completed in conjunction 
with land developments were found covering a limited portion of the project area. The 
Floodplain Delineation Study o f  Andora Hills and Galloway Washes (FCD 99-14) contains existing 
hydrologic analyses for the northern half of the Town and offsite drainage basins, and 
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l 

detailed floodplain delineation for the Galloway Wash through the Town. These existing 
analyses were updated as part of this shtdy, as described below in the Hydrologic 
Methodology section. Table 1 in Appendix A contains a summary of the existing studies 
and reports obtained during the data collection phase of the project. 

Due to the largely developed nature of the Town, few future improvements are proposed at 
this time. Drainage reports were obtained for the proposed Canyon Crossings, Carefree 
Villages, and Ironwood Estates. It should be noted that the development at Carefree 
Villages, as it is currently proposed, was denied by Town Council, and therefore will not be 
developed at this timc. 

Field Surveys 
A field survey was performed within the Town limits. The survey consisted of obtaining or 
verifying the locations of all drainage-related structures, including culverts, bridges, 
channels, and dip sections. Additionally, areas of excessive erosion and sedimentation, 
evidence of flooding events, and structural damage were noted. Table 10 in Appendix A 
contains a drainage structure summary and Appendix G contains a photo log from the field 
surveys. 

Existing Mapping and Aerial Photography 
Detailed topographic mapping is not available for a majority of the land within the Town 
boundaries. Areas of detailed topographic mapping within the Town limits is limited to the 
area covered by previous floodplain studies, or areas planned for floodplain mapping as a 
future phase of tlus project. However, the entire Town and offsite drainage areas are 
covered by USGS topographic mapping, with a contour interval of 20 feet. The offsite 
drainage areas within the limits of the City of Scottsdale are covered by topographic 
mapping with a contour interval of 2 feet. 

Aerial photography coverage, taken in January of 2000, exists for the entire drainage area. 
The City of Scottsdale has additional coverage for the offsite areas within the City 
boundaries. Additionally, historic aerial photography coverage of the Town exists for 1999, 
1994,1990, and 1963. The historical photography exists in hard copy format, and is on file at 
the Town. 

GIs data for the projectarea was supplied digitally by the FCDMC. This data includes soils 
data, land use data, existing hydrologic delineations, and existing section lines for the 
project area. An existing parcel location map and zoning map in electronic format were 
obtained from the Town. 

Historical Flooding Documentation 
Newspaper articles and photographs were previously examined at the Cave Creek Museum 
by JE Fuller and Associates during the Floodplain Delineation Study ofAndora Hills and 
Galloway Washes (FCD 99-14), Copies of these articles and photographs were obtained. 
However, during the time of the preparation of this report, the Cave Creek Museum was 
closed for remodeling, and therefore no further research at the Museum was performed. 
Flood photos were additionally provided by private citizens, and are included in the Photo @ Log for the project, attached as Appendix G. 
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Stream Gauging 
According to the Data Collection Summary prepared by JE Fuller Hydrology and 
Geomorphology Inc. ("JE Fuller") for the Floodplain Delineation Study of Andora Hills and 
Galloway Washes, no stream gauging records were identified for the project area. Two 
precipitation gauges are known to exist in Galloway Wash basin, and monthly precipitation 
statistics were gathered for these two gauges during the Andora Hills and Galloway Washes 
study. 

Interviews 
Interviews were performed with Town personnel, regulatory personnel, residents, and 
others knowledgeable about the project area. Table 2 in Appendix A, contains a summary 
of the information gathered during the interview process. 

Environmental Surveys and Cultural Resources Assessment 
The State of Arizona Game and Fish Department and the U.S. Fish and Wildlife Service 
were contacted for listings of potentially occurring threatened and endangered species 
within the project area. The response received from the State of Arizona indicates that the 
project does not occur in the vicinity of any proposed or designated Critical Habitats. 
Appendix E contains copies of the request and response letters. 

A cultural resources assessment, an environmental regulatory records review, and 
additional ecological assessments will be performed during the Alternative Analysis phase 
of the project on approved alternative locations. 

Multi-Use Opportunities 
a 

The natural washes that exist in the Town provide opportunities for trails, and other multi- 
use opportunities such as recreation areas and open space. Interviews were performed with 
representatives from the Town of Carefree, Town of Cave Creek, City of Scottsdale, and 
Sonoran Foothills Land Trust. Summaries of these interviews are found in Table 2 in 
Appendix A. Additionally, a Trails Component Report was produced for the project, and is 
included in Appendix I. 

In general, the Town of Carefree prefers to see informal trail alignments. The residents of 
Carefree have historically allowed access to the trails and washes, but most land owners are 
not amenable to granting easements and right-of-ways. The Town of Cave Creek and the 
City of Scottsdale have identified important connectivity points between the jurisdictions, 
which occur at the washes. All jurisdictions indicate that providing horse and trail access to 
the washes is important in conjunction with any flood control structures or easements. 
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Existing Conditions 
The Carefree area is developed with exclusive residential subdivisions, ~ o l f  courses, an 
airport, and neighborhood commercial facilities. Development in the area tends to preserve 
the natural topography, which is generally undulating with numerous washes and ridges. 
The naturally occurring sediments tend to be highly mobile, and are composed of silts, 
sands and small gravel. 

Drainage crossings of roadways typically occur at grade (i.e., flows are perpetuated over the 
pavement section). These at-grade crossings can prevent access to residents during storm 
events, prohibit emergency access, and pose a hazard to the public. 

Development has occurred immediately adjacent to drainage pathways. Several residences 
and commercial developments have suffered erosion damage, flooding, and sediment 
deposition. Large amounts of sediment are often deposited upstream of roadway crossings, 
with erosion located immediately downstream. This deposition of sediments, or 
aggradation, is evident throughout the Town. A more detailed report for this sedimentation 
problem is currently being prepared, and will be submitted separately from this Data 
Collection Report. 

Existing Drainage Facilities 
Drainage facilities that exist within the town consist of numerous culverts, overland wash 
crossings, ditches, and bridges. An Existing Facilities map is attached as Figure 2 in 
Appendix B. This exhibit contains a graphical representation of the drainage improvements 0 that exist in the Town Additionally, Tables LO and 11 in Appendix A summar~zes the key 
physical properties of these drainage improvements. 

Identified Existing Problem Areas 
Numerous areas were discovered within the Town that are associated with drainage 
problems, whether associated with identified flooding problems, sedimentation, or 
perceived as a potential future threat by the general public. Table 12 in Appendix A 
contains a summary of these areas. Information on these areas was obtained from Town 
personnel, the Cave Creek/Carefree ADMS Scope letter by Coe and Van Loo L.L.C., existing 
reports, interviews with Town residents, comments obtained at the public meeting held on 
November 13,2001, and field surveys. 
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Hydrologic Methodology 
Hydrologic analyses were performed for the 10-year and 100-year frequencies for the 6-hour 
and 24-hour duration for both the existing and future land use conditions. For modeling 
purposes, the watershed that encompasses the Town boundaries was subdivided into four 
models. The first two models were previously created as part of the Floodplain Delineation 
Study ofAndora Hills and Galloway Washes (FCD 99-14), and are referred to as Andora Hills 
Wash and Galloway Wash. The third model was created as part of the North Scottsdale 
Floodplain Delineation Study, a project currently being performed for the Flood Control 
District of Maricopa County (Contract No. FCD 2001C009) by DEI Professional Services, 
LLC, on an unnamed wash. For the purposes of this study, this wash is referred to as the 
North Scottsdale wash. The remaining model was also created on an unnamed wash, 
located to the south and east of the Andora Hills and Galloway Washes. For the purposes of 
the hydrology model, this wash was given the naming convention of Unnamed Central 
Wash. 

The Andora Hills and Galloway Washes existing models were updated for this study by JE 
Fuller, the preparer of the aforementioned floodplain delineation study on the washes. The 
procedures, methodology, and results for these models are contained in Appendix C. 

The Unnamed Central Wash was modeled in a complimentary manner to the JE Fuller 
models in order to provide a comprehensive modeling scheme for the Town. The 6-hour 
duration models were developed for existing and future land uses with the 6-hour storm 
patterns contained in the Drainage Design Manual for Maricopa County, Arizona (Drainage 
Design Manual). The 24hour duration models were created using the Soil conservation 
Service (SCS) Type I1 distribution. Rainfall losses were estimated using the Green and Ampt 
method, and hydrograph generation was by the Clark unit hydrograph method. Routing of 
hydrographs through the models was accomplished by normal depth storage routing. 

A summary of the North Scottsdale Floodplain Delineation Study methodology is not 
included in this report, as the study is on-going and had not been finalized by the date that 
this report was published. However, the flow summary found in Appendix F does contain 
a summary of the 10-year and 100-year 6-hour future events, and a copy of the schematic 
showing locations of each identifier. Please note that the flow rates as documented in 
Appendix F from the North Scottsdale project are preliminary, and should be considered 
approximate. Final flow rates will be published by the Flood Control District once the study 
is completed. 

HEC-1 Input Parameters 
Peak discharge values were determined using the US Army Corps of Engineers (USACE) 
HEC-1 computer program, version 4.1, dated June of 1998, in accordance with the 
methodology set forth in the Drainage Design Manual. Figure 6 in Appendix B contains a 
schematic representation of the models for the Unnamed Central and Eastern Washes. 
Appendix F contains HEC-1 output files and a disk of the input files. 

Basin Boundaries 
Basin delineations for the Unnamed Central Wash are shown graphically on Figure 5 in 
Appendix B. The basin boundaries from JE Fuller's Andora Hills and Galloway Washes and 0 
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0 the North Scottsdale Delineation Study are additionally shown for reference purposes. 
Basin delineations for the unnamed washes were determined from topographic mapping. 
As explained above in the Data Collection Results section, the detail of the mapping varied 
from 20-foot contour intervals to 2-foot intervals for the watershed. 

Soils 
Digital format soil information for the project area was supplied by the Flood Control 
District, as derived from SCS and the U.S. Forest Service (USFS). The soil map unit data are 
based on Soil Survey ofAguila-Carefree, Parts ofMaricopa and Pinal Counties, Arizona and on 
USF, Tonto National Forest, General Ecosystem Survey. The basin boundaries were overlaid on 
the soil information in CAD to determine areas of each soil type contained within a basin, as 
shown on Figure 3 in Appendix B. 

Rainfall Losses 
Rainfall loss parameters were estimated using the Green and Ampt method. Table 4 in 
Appendix A contains a summary of the specific loss parameters for each basin. 

Land Usages 
The unnamed washes generally flow through residential developments, roads, and 
undeveloped lands. Digital format existing land use information for the watershed was 
supplied by the Flood Control District. Land use was determined by overlaying the basin 
boundaries on the existing land uses. 

\ 

@ Unit Hydrographs 
The MCUHPl program was used to compute Tc and R values for all of models and flow 
conditions. A summary of these values is contained in Table 8 of Appendix A. 

Flow Splits and Diversions 
The Unnamed Central Wash contains four identified flow splits. These occur at the 
southenunost portion of the basin, near Carefree Highway. In three out of the four flow 
splits (HEC-1 identifiers D5859, D87, and D84), the flows remain within the watershed, with 
portions of the flow transferred to different subbasins. In the remaining flow split at D64, a 
portion of the flow is transferred offsite to the south, out of the studied watershed. 

Flow splits were determined by the hydraulic properties of the channels immediately 
downstream of the split. A rating curve was developed for each flow split. The division of 
flow at D84, which occurs at Terravita Way immediately south of Carefree Highway 
(outside the Town limits), occurs at a culvert system with an overland flow component. 
Appendix D contains the computations associated with the rating curve developments. 

Future Conditions 
Future conditions hydrologic models were created for the unnamed washes for the 10-year 
and 100-year frequencies for the 6- and 24-hour durations. Rainfall parameters, soil 
varameters, and drainage basin boundaries remained unchanged from the existing 

0 
. - " " 
conditions models. 
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Future conditions land usages were determined from the master plans and future 
developments within the watershed. In some cases within the Town boundaries, the future 
master plan zoning is less dense than the existing developments. In these cases, the more 
dense, existing usages were used in the future conditions models as a conservative estimate. 
Vacant areas were assigned the appropriate future land use in accordance with the master 
plans. Table 7 in Appendix A contains the Kb resistance coefficient values for the future 

, conditions, and Table 3 in Appendix A contains future impervious percentages and urban 
land usages. 

Roadway Crossings and Culverts 
Peak flow estimations were made for each of the identified culverts and roadway crossings 
within the watershed. Flow estimations were made by determining the drainage area 
contributing to the culvert or crossing, and compared to the total area of the respective 
subbasin or subbasins contributing to the nearest downstream concentration point. The 
ratio of the area to total area at the downstream concentration point was determined, and 
the flow to the culvert reduced by that ratio. Table 11 in Appendix A contains a summary of 
the calculations and peak flow estimations for the culverts within the watershed. 
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a Hydrology Results 
- 

Appendix F contains a summary table and copies of the hydrology models for the Unnamed 
Central Wash for the 10-year and 100-year frequencies for the 6- and 24-hour durations. 

Roadway Crossings and Culverts 
Figure 2 in Appendix B shows the locations of the culverts and road crossings within the 
entire town, including the road crossings in the Andora Hills and Galloway Washes 
watershed. Peak discharges for each flow event are summarized in Table 11 in Appendix A. 

Comparison of Existing and Future Condition Peak Discharges 
Table 11 in Appendix A shows the existing and future peak discharges at the crossings for 
the four flow events. In general, most of the flows at these locations are similar or slightly 
greater than the existing condition. 

Comparison of Results with Regional Regression Equations 
The hydrology results were compared with two regional regression equations. These 
equations were developed as a means to estimate the flood magnitudes on ungauged 
streams, and use the variables of drainage area, mean basin elevation, and mean annual 
precipitation. The two methods are the "USGS Method, as found in the Arizona 
Department of Transportation Highway Drainage Design Manual Hydrology, dated March of 
1993, and the "ADWR Method", found in the Arizona Department of Water Resources "A 
Study to Evaluate Existing Methods for Determining Peak Discharges for Ungauged 
Watersheds in Arizona - Phase I1 and 111 Report", dated 1995. Table 13 in Appendix A 
contains a summary of the equations and results. 
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Carefree DMP 
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Table 3 
Green and Ampt 
Soil Parameters 

162944.DP.02 
By: MM 

Checked: W, TB 

Clay-Gravelly Sandy 0 
Loam-Rock Outcrop I 

Table Taken from Maricopa County DDMS Manual (Table 4.2) Carefree values 

Dry = Nonirrigated lands, such as desert rangeland 
Normal= Irrigated lawn, turf, and permanent pasture 
Saturated = irrigated agricultrual land 

'(1IO)VZ;avelly Loam- 
Gravelly Clay Loam 
(41)V. Gravelly Loam- 
Gravelly Clay Lodm 
(61)Ext.Gravelly Sandy 
Clay-Gravelly Sandy 
Loam 
(63)Ext.Gravelly Sandy 

0,17 

0.17 

0.15 

3.1 

3.1 

3.6 

0.35 

0.35 

0.39 

0.25 

0.25 

0.25 

0 

0 

0 
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Table 3a 
Impervious Percentages 

Urban Basins 

162944.DP.02 
Bv: AN 

Checked: LJ, TB 

0 
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Modified Subbasin Soil Percentaaes rev 2.xls 

Table 4 
Existing Soil Percentages 

162944.DP.02 
By: MM 
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Channel Routing Lengths Table 5 
Carefree DMP Channel Lengths and Slopes 

162944.DP.02 
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Carefree DMP TABLE 6 162944.DP.02 
Ex Land Use Kb 031102.xls Existing Land Use By: RH 
0811 612002 9322 AM Checked: W 

Kb Values 

I Resistance Coefficients (K,) of assorted subbasins for Carefree, AZ I P.O. Box 28440 Tempe, AZ 

CWZMHILL 85285-8440 480-966-8188 

I Equation for Estimating Kb: Kb=m log A+b Where: A is drainage area in acres and m and b are Equation parameters dependent upon the landuse type. Type A (minimal roughness) m=-0.00625 and b = 0.04. Type B (moderately 
low roughness) m = -0.01375 and b = 0.08. Type C (moderately high roughness) m = -0.025 and b = 0.15. Type D (maximum roughness) m = -0.030 and b = 0.20 Values taken from Maicopa County Drainage Design Manual (Table 
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TABLE 6 
Existing Land Use 

Kb Values 

162944.DP.02 
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Future Land Use.xls Future Land Use By: RH . 0811 6R002 9:24 AM Checked: W 

Kb Values 

I Resistance Coefficients (K,) of assorted subbasins for Carefree, AZ I P.O. Box 28440 Tempe, A2 

CH2EVIHILL 8 ~ 2 8 ~ 4 4 0  480-966-sl88 
1 I 

Equation for Estimating Kb: Kb=m log A+b Where: A is drainage area in acres and m and b are Equation parameters dependent upon the landuse type. Type A (minimal roughness) m=-0.00625 and b = 0.04. Type B (moderately 
low roughness) m = -0.01375 and b = 
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TABLE 7 
Future Land Use 

Kb Values 

162944.DP.02 
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Table 8 
Tc and H Values 
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in Carefree, Arizona Existing Conditions 
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Table 8 
Tc and R Values 

Existing Conditions 
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NSTPS 
((WWMIN) 

Elevation 
Upstream 

Ift) 

Elevation 
Downstream 

Ift)  

Routing 
Reach 

Slope 
(ft/ft) 

Reach 
Length 

I f t )  

Description 

CP87 (S) to 
CP88END through 

X-Sect. Coordinates 
X Tc 

Slope 
Adi.? 

Y Overbank 
"n" value 

Channel 
"n" value 

I 
Average Average 

Bottom 
Width (ft) 

Velocity 
I f V s )  
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Table 13 
Regression Equations 

162944.DP.02 
By: PW 

Checked: TB 

UC Basins 
USGS Method 

1.00 0.971 QIO = 7 4 . 7 ~ ~ . ~ ~ ~ ( ~ / 1 0 0 0 ) -  p 
A  = 3.65 Area (mi2) 
E= 2375 Elevation (ft) 
P = 10 Mean Annual Precipitation (in) 

QIO = 672 Peak Flow (cfs) - 
Comparison lo HEC-1 Model: 

Qio = 1706 Peak Flow (cfs) 
HEC-1 model, existing, 24-hr. 

1.30 0.915 Qloo = 553~~'~'~(E/1000)' p 
A = 3.65 Area (mi2) 
E = 2375 Elevation (ft) 

P = 10 Mean Annual Precipitation (in) 
Qloo = 3254 Peak Flow (cfs) 

Comparison to HEC-1 Model: 
Q  ,, = 3132 Peak Flow (cfs) 

HEC-I model, existing, 24-hr. 

Galloway Wash Basins 

ADWR Method 

Qlo = 4 7 9 ~ ~ ~ ~ ~ ~ ( E / 1 0 0 0 ) - ~ ~ ~ ~ ~  
A  = 3.65 Area (mi2' 
E = 2375 Elevation (ft) 

Q i o  799 Peak Flow (cfs) 

Q i o  = 1706 Peak Flow (cfs) 
HEC-I model, existing, 24-hr. 

0(6.55 -3.17AA-0.11) 
Qioo = (UI O O O ) " . ~ ~ ~  

A =  3.65 Area (mi2' 
E = 2375 Elevation (ft) 

Ql, = 4268 Peak Flow (cfs) 

Q  loo = 3132 Peak Flow (cfs) 
HEC-1 model, existing, 24-hr. 

USGS Method 

1.00 0.971 QIO = 7 4 . 7 ~ ~ ' ~ ~ ~ ( ~ / 1 0 0 0 ) -  p 
A = 20.98 Area (mi2) 
E= 2375 Elevation (ft) 
P = 10 Mean Annual Precipitation (in) 

Q2 = 2051 Peak Flow (cfs) 

Comparison to HEC-1 Model: 
Q  ,, = 7906 Peak Flow (cfs) 

HEC-1 model, existing, 24-hr. 

1.30 0.915 Qloo = 5 5 3 ~ ~ ' ~ ~ ~ ( E / 1 0 0 0 ) ~  p 
A = 20.98 Area (mi') 
E = 2375 Elevation (ft) 
P = 10 Mean Annual Precipitat~on (in) 

Qloo = 9455 Peak Flow (cfs) 

Comparison to HEC-1 Model: 
Q  = 13541 Peak Flow (cfs) 

HEC-1 model, existing, 24-hr. 

ADWR Method 

Qlo = 4 7 9 ~ ~ , . " " ( U l  

A a 20.98 Area (mi2' 
E = 2375 Elevation (ft) 

Qlo = 2538 Peak Flow (cfs) 

Qio = 7906 Peak Flow (cfs) 
HEC-1 model, existing, 24-hr. 

Q l o o  - - 0(6.55 - 3 . 1 7 ~ ~ - 0 . 1 1 ) ( ~ ~  000)-o.454 

A = 20.98 Area (mi2' 
E = 2375 Elevation (ft) 

Qloo = 12923 Peak Flow (cfs) 

Q  loo = 13541 Peak Flow (cfs) 
HEC-1 model, existing, 24-hr. 
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Table 13 
Regression Equations 

162944.DP.02 
By: PW 

Checked: TB 

Andora Hills Wash Basins 
USGS Method 

1.00 0.971 Qio = 7 4 . 7 ~ ~ ' ~ ~ ~ ( E / l 0 0 0 ) ~  p 
A = 2.77 Area (mi2' 
E= 2820 Elevation (ft) 
P = 10 Mean Annual Precipitation (in) 

Qlo = 475 Peak Flow (cfs) 

Comparison to HEC-1 Model: 
Q r o  = 1870 Peak Flow (cfs) 

HEC-1 model, existing, 24-hr. 

1.30 0.915 Qqoo = 5 5 3 ~ ~ ' ~ ~ ~ ( E / l 0 0 0 ) -  p 
A =  2.77 Area (mi2' 
E = 2820 Elevation (ft) 
P = 10 Mean Annual Precipitation (in) 

Qlw = 2199 Peak Flow (cfs) 

Comparison to HEC-1 Model: 
Q ,,, = 3635 Peak Flow (cfs) 

HEC-1 model, existing, 24-hr. 

ADWR Method 

Qlo = 4 7 9 ~ ~ ~ ~ ~ ' ( ~ 1 0 0 0 ) " ~ ~ ~ ~  
A = 2.77 Area (mi2' 
E = 2820 Elevation (ft) 

Q l o  = 622 Peak Flow (cfs) 

Q l o  = 1870 Peak Flow (cfs) 
HEC-1 model, existing, 24-hr. 

Q - 0(6.55 - 3.17AA-0.11) 
100 - (a1 

A 1 2.77 Area (mi2' 
E = 2820 Elevation (ft) 

QTw = 3248 Peak Flow (cfs) 

Q ,w = 3635 Peak Flow (cfs) 
HEC-1 model, existing, 24-hr. 



CH2MHILL SUBJECT H O W  bg l~ t  E S t i f i ~ 3 ~ -  BY - - LA-J 
Dbq A/ , S SHEET NO -1 - 0 1  - _ DATE / 6102 



Cross Section 
Cross Section for Irregular Channel 

a Proiect Description 

Worksheet D64N 
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Solve For Discharge 

Section Data 
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w x j i c t  Description - 
Worksheet D64S 
Flow Element Irregular Chanl 

Method Manning's Fort 

Solve For Dlscharae 

Cross Section 
Cross Section for Irregular Channel 

Section Data 

Mannings Coefficiel 0.038 
Slope 0.014800 ftlft 
Water Sutface Elev 2.194.23 ft 

Elevation Range 32.80 to 2.196.00 
Discharge 178.71 cfs 
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Cross Section 
Cross Section for Irregular Channel 

e Project Description 

Worksheet D87N 
Flow Element Irregular Chanl 

Method Manning's Fon 

Solve For Discharge 

Section Data 

Mannings Coefficiel 0.038 

Slope 0.01 9600 i t i f l  
Water Surface Elev 2,160.80 ft 

Elevation Range 59.80 to 2,162.20 

Discharge 117.56 cfs 
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Cross Section 
Cross Section for Irregular Channel 

e Project Description 

Worksheet D87S 

Flow Element Irregular Cham 

Method Manning's Fort 

Solve For Discharge 

Section Data 

Mannings Coetficiel 0.038 

Slope 0.021 l o o  fVft 
Water Surface Elev 2.160.80 ft 

Elevation Range $0.50 to 2,162.00 
Discharoe 3.12 CIS 

H:1 
NTS 

e 
Project Engineer: Linda Johnson 
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl [JAN 7 3 ) .  HEClGS, HEClDB, AND HEClKW 

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

LINE 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 10-YEAR E-HOUR MODEL FILENAME: UC106E.DAT 
ID EXISTING CONDITIONS 
ID CAREFREE DRAINAGE MASTER PLAN 
Tn FCD 2000C077 -- ... 
ID BY CH2M HILL 
ID FOR THE BLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID DECEMBER 2001 (Final Revision March 2004) 

ID 10 YEAR 4NALYSIS 6-HOUR STORM 
ID 
ID GREEN AND AMPT LOSS RATE METHOD, NMIN=2 
ID CLARX UNrT HYDROGRAPH, NORMAL DEPTH CHANNEL ROUTING 
T,, * * * * * * * * * * * * * * , * * * * * * * * * * *+ * * * * * * * * * * * * * * * * * * * * *%* * * * * * * * * * * * * *%%** *  
A- 

ID DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 
ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW v 2.1 
ID 

UC106E.OHl PAGE 
1 
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LINE 

KK UC8 
KM SUB-BASIN 8, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.04 Kb= 0.031 S=138.0 
Rl -054 .... 
LG .30 .36 4.9 .26 36.0 

HEC-1 INPUT 

ID ....... I....... 2. ...... 3 ....... 4.......5.......6.......7.......8.......9...... 10 

KK UC 9 
KM SUBBASIN 9. UNNAMED WASH C N R A L  
KM THE FOLLOWING PAWLMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.91 Kb= 0.031 S=145.0 
BA ,055 
LG .30 .36 5.0 .23 36.0 
UC .338 ,540 
UA 0 5 16 30 65 77 84 90 94 
UA 100 

65 KK CPC89 
66 KM CONCENTRATION POINT 89 
67 KM COMBINES RUNOFF FROM SUBBASINS UC8 AND UC9 

......... 
KM ROUTING REACH FROM CP89 TO CPl819 THROUGH SUBBASIN 18 
KM NORMAL DEPTH CHANNEL ROUTING 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2596-2540112933 
RS 5 FLOW -1 
RC 0.045 0.035 0.045 2933 0.0191 
RX 0 90 99 100 108 109 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC18 
KM SUBBASIN 18, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=0.56 Kb=0.091 S=101.0 

88 KK UC19 
89 KM SUBBASIN 19, UNNAMED WASH CENTRAL 
90 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

UC106E.OHl PAGE 
2 
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LINE 

1 
PAGE 4 

LINE 

UC ,412 .638 
* 

HEC-1 INPUT 

KK CP1819 
KM COMBINES RDNOFF FROM SUBBASINS UC18, UC19 AND RCP89 

KK R1819 
KM ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2540-25111/1790 
RS 2 FLOW -1 
RC 0.045 0,030 0.045 1790 0.0162 
RX 0 92 99 100 112 113 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 

KK UC22 
KM SUBBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .76 Kb= .lo4 S=lll.O 

KK UC23 
KM SUBBASIN 23, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .40 Kb= 0.125 S=121.0 
BA .013 
LG .25 .36 5.00 .23 18.00 
UC .554 ,290 
* 

KK CP2223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 
HC 3 

KK R2223 
KM ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2511-2482)/1862 
RS 2 FLOW - 1 
RC 0.045 0.03 0.045 1862 0.0156 
RX 0 95 99 100 112 113 117 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 
* 

HEC-1 INPUT 

KK UC28 
KM SUBBASIN 28. UNNAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .57 Kb= 0.106 S=109.0 
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LINE 

KM ROUTING REACH FROM CP28 TO CP2930 THROUGH SUBBASIN 30 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2502-24821/1296 
RS 2 FLOW -1 
RC 0.045 0.035 0.045 1296 0.0154 
FX 0 86 99 100 108 109 122 200 

KK UC29 
KM SUBBASIN 29, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 Kb= 0.116 09.0 
BA ,035 
LG .25 .36 5.00 .23 12.00 
UC ,617 .792 
* 

KK UC30 
KM SUBBASIN 30, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.28 Kb=0.126 S=134.0 
BA ,012 
LG ,253 .36 5.00 .23 12.00 
UC .450 .685 

KK CP2930 
KM COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 

KK R2930 
KM Routing flow from CP2930 to CP34 through subbasin 34 
KM SLOPE = (2482-2469)/925 
KM ENDPOIKTS WERE EXTENDED 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 925 0.0141 
RX 0 89 99 100 110 111 122 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

HEC-1 INPUT 

KK UC34 
KM SUBBASIN 34, UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING PARAMETERS W E W  PROVIDED FOR THIS BASIN 

.. . . 
KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 
KM R2930 

PAGE 
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.... .... 
KM Routing flow from CP34 to CP3537 through subbasin 37 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2469-2318)/6475 
RS 11 FLOW -1 
RC 0.045 0.035 0.045 6475 .0233 
RX 0 90 99 100 105 106 115 200 

KR UC37 
KM SUBBASIN 37, UNNAMED WASH CENTRAL, COMBINED 32 AND 37 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.03 Kb= 0.160 S= 98.0 
EA .207 
LG .25 .39 3.70 .16 24.00 
UC -767 1.189 
* 

KK UC35 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PAKAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.27 Kb= 0.035 S=138.0 
BA .261 
LG .25 .38 3.90 .20 24.00 
UC .408 .355 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITH ROUTED FLOWS FROM 
KM It34 
HC 3 

HEC-1 INPUT 

KK R3537 
KM  outing flow from CP3537 to CP3149 through subbasln 49 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2318-2280)/1829 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1829 0.0208 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC49 
KM SUBBASIN 49, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC31 
KM SUHBASIN 31, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=2.04 Kb-0.066 S=128.0 
BA .405 
LG .25 .38 4.10 .18 20.00 
UC .846 .909 

KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31.49 WITH ROUTED FLOWS FROM 

PAGE 
5 
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LINE 

258 

KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
KM ENDPOIMTS WERE EXTENDED 
KM SLOPE = (2280-2256)/1219 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1219 0.0197 

KK UC46 
KM SUBBASIN 46, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .30 Kb= 0.060 Adj. Slope= 324.0 
Rn 0 7 4  

HEC-1 INPDT 

KK R46 
KM ROUTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2346-2315)11783 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1783 0.0174 
RX 0 92 99 100 105 106 113 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC45 
KM SUBBASIN 45, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.030 S= 135.0 
BA ,086 
LG .25 .39 3.60 .15 24.00 
UC ,233 .I67 
UA 0 5 16 3 0 65 77 84 90 94 97 
UA 100 

~ ~~ ~ ~ - 

KM SUBBASIN 47, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .39 Kb= 0.056 Adj. Slope= 324.0 

KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 
KM R46 

PAGE 
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KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2315-2256)/2170 
RS 4 FLOW -1 
RC 0.045 0.035 0.045 2170 ,0272 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 
*- 

HEC-1 INPUT 1 
PAGE 8 

LINE 

KK UC48 
KM SWBBASIN 48 ,  UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .92 K b =  0.048 S= 117.0 
BA ,197 
LG .25 .39 3.70 .16 30.00 
UC ,438 .349 
* 

KK UC50 
KM SUBBASIN 50, UNNAMED WASH CENTRAL, COMBINED 50 AND 98 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I.= .27 K b =  0.037 S= 93.0 

KK CP4850 
KM COMBINE SUBBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
KM R3149 AND I74547 
HC 4 

84850 
Routing flow from CP4850 to CP5157 through subbasin 57 
ENDPOINTS WERE EXTENDED 
SLOPE = (2256-2235ll1509 

7 FT,OW - 1 

---- 
SUBBASIN 51, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .42 K b =  0.061 Adj. Slope= 317.0 

uc57 
SUBBASIN 57, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

HEC-1 INPUT 

ID. 



KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51.57 WITH ROUTED FLOWS FROM 

. -. . . . -. . 
KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12235-2208)/1796 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1796 0.0150 

KK UC58 
KM SUBBASIN 58, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 Kb= 0.055 Adj. Slope= 317.0 

KK UC59 
KM SUBBASIN 59, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.49 Kb=O.105 S=112.0 
BA ,034 
LG .25 .32 5.80 .33 14.00 

KK CP5859 
KM COMBINE RUNOFF FROM SUBBASINS 58.59 WITH ROUTED FLOWS FROM 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
DT D5859S 
01 0 50 100 500 10000 

KK R5859N 
KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2208-21951/699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 

HEC-1 INPUT 
381 

1 
PAGE 10 

LINE 

KK UC63 
KM SDBBASIN 63, UNNAMED WASH CFJ4TRAL. COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.056 Adj. Slope= 322.0 
BA ,117 

PAGE 
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KM COMBINE RUNOFF FROM SOBBASIN 63 WITH ROUTED FLOWS 
KM FROM RO5859N 

KK R63 
KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SUBBASIN 66 
KM SLOPE = (2195-2170)11394 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1394 0.0179 
RX 60 80 99 100 125 126 145 165 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 
* 

KK UC66 
KM SUBBASIN 66, IJWAMED WASH CENTRRL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.081 Adj. Slope= 324.0 

KK UC62 
RM SUBBASIN 62, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= 1.33 Kb= 0.057 Adj. Slope= 321.0 
R 4  .?fit 

KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITII ROUTED FLOWS 
KM FROM R63 
HC 3 

1 
PAGE 11 

* 
HEC-1 INPUT 

LINE 

KK R6266 
KM ROUTE FLOWS FROM CP6266 TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2170-2150)/990 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 990 0.0202 
RK 25 85 99 100 100 121 135 195 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 
* 

KM RECALL DIVERTED FLOW FROM D5859N 
DR D5859S 

KK R5859S 
KM ROUTING DIVERTED FLOW FROM 058595 TO CP64 THROUGH SUBBASIN 64 
KM SLOPE = (2208-2194//803 
R S  1 FLOW - 1 

PAGE 
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KK UC64 
KM SUBBASIN 64. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .15 Kb= 0.078 S= 166.0 
BA ,005 
LG .25 .31 6.90 .20 14.00 

.. . . 
KM COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
KM DIVERSION RD5859N 

KM DIVERSION OF FLOWS AT FLOW SPLIT 
KM SOUTHERN PART OF DIVERSION GOES OFF SITE 
rn n6As 

KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOIWCS WERE EXTENDED 
KM SLOPE = (2194-2161)/1721 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1721 0.0192 

HEC-1 INPUT 1 
PAGE 1 

LINE ID. ...... I.... . . .  2. ...... 3.......4.......5.......6.......7.......8...... 

KK UC87 
KM SUBBASIN 87, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.33 Kb=O.118 S=101.0 
BA ,029 

KK CP87 
KM COMBINE SWBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
KM DIVERSION RD64N 
HC 2 

erase this 
* KK D87N 
* KM DIVERSION OF FLOWS AT FLOW SPLIT 87 
* DT D87S 

KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2161-2150)/557 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 557 0.0197 
RX 25 85 99 100 120 121 135 195 

PAGE 
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UC82 
SUB-BASIN 8 2 ,  UNNAMED WASH CENTRAL, COMBINED 8 1 ,  8 2 ,  8 3  
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 2 2  K b =  0 . 1 3 6  A d j .  S l o p e =  2 2 0 . 0  
. 0 2 2  

. 2 5  . 3 6  4 . 3 0  , 4 0 0  1 4 . 0 0  
2 , 2 8 0  

CP82 
COMBINE DIVERTELD FLOWS FROM D87N. ROUTED FLOWS FROM R6266 
SUBBASIN 8 2  

3 2 . 4 5  

1 
PAGE 1 3  

LINE 

HEC-1 INPUT 

I D . .  

ROUTING FLOW FROM CP82 TO CP84 THROUGH SUBBASIN 8 4  
SLOPE = 1 2 1 5 0 - 2 1 3 8 ) / 5 7 9  

D84N 
DIVERSION OF FLOWS AT FLOW SPLIT 8 4  

UC84 
SUBBASIN 8 4 ,  UNNAMED WASH CENTRAL, 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 3 0  Kb= 0 . 1 0 2  A d j .  S l o p e =  2 4 6 . 0  
. 0 1 7  

CP84 
COMBINE SUBBASIN RUNOFF FROM 8 4  WITH REMAIXVER OF DIVERTED FLOWS 
FROM D84N 

" 

R84 
ROUTING FLOW FROM CP84 TO CP7879 THROUGH SUBBASIN 7 9  
ENDPOINTS WERE EXTENDED 

SLOPE = ( 2 1 3 8 - 2 0 5 4 ) / 3 4 6 3  
5 FLOW -1 

0 . 0 4 5  0 . 0 3 0  0 . 0 4 5  3 4 6 3  0 . 0 2 4 3  
0 9 4  9 9  1 0 0  1 1 0  111 1 1 6  2 0 0  

1 0 6  1 0 4  1 0 2  1 0 0  1 0 0  1 0 2  1 0 4  1 0 6  

UC79 
SUBBASIN 7 9 ,  UNNAMED WASH CENTRAL, COMBINED 79  AND 9 2  

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 8 8  Kk= 0 . 0 4 0  A d j .  S l o ~ e =  2 3 3 . 0  
. 0 7 8  

PAGE 
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HEC-1 INPUT I 

PAGE 14 

LINE 

.... . 
KM SUBBASIN 78, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .86 Kb= 0.036 Adj. Slope= 319.0 

KM COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
KM FROM R84 
HC 3 
* 

R7879 
ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
ENDPOINTS WERE EXTENDED 
SLOPE = (2054-20481/256 

I FLOW -1 

. 
SUBBASIN 77, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .93 Kb= 0.048 Adj. Slope= 324.0 

CP77 
COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
FROM R7879 

2 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 

1 
PAGE 15 

LINE 

HEC-1 INPUT 

PAGE 
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KK UC89 
KM SUBBASIN 89, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP89 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 89 WITH ROUTED FLOWS 
KM FROM R77 

KK R89 
KM ROWING FLOW FROM CP89 M CP90EN THROUGH SUBBASIN 90 
KM CHANNEL ENDS WERE EXTENDED 
KM SLOPE = (2037-2008)/1912 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1912 0.0152 
RX 0 80 99 100 115 116 135 200 

KK uc74 
KM SUBEASIN 74, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC76 
KM STJBBASIN 76, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
RM L= .64 Kb= 0.053 Adj. Slope= 302.0 
BA ,041 
LG .25 .35 6.10 .16 14.00 
UC .292 ,408 

KK CP7476 
KM COMBINE SUBBASIN RUNOFF FROM BASlNS 74 AND 76 
HC 2 

HEC-1 INPUT 1 
PAGE 1 .6 

LINE 

KK R7476 
KM ROUTING FLOW FROM CP7476 TO CP75 THROUGH SUBBASIN 75 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2031-2017)/524 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 524 0.026'7 
RX 0 80 99 100 112 113 132 200 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 
+ 

KK UC75 
KM SUEBASIN 75, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

PAGE 
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1 
PAGE 17 

LINE 

KM L= 1.38 Kb= 0.068 Adj. Slope= 322.0 
BA .I92 
LO .25 .34 6.50 . .15 14.00 

KK CP75 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 
KM FROM R7476 
HC 2 
* 

KK R75 
KM ROUTING FLOW FROM CP75 TO CP9OEN THROUGH SUBBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = 12017-2008)/723 
RS 1 FLOW -1 

KK UC90 
KM SUBBASIN 90, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.103 S= 151.0 
BA .038 
LG .25 .35 3.70 .55 14.00 
UC ,675 ,851 

...- 
KM SUBBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .75 Kb= 0.107 S= 109.0 
BA .073 
LG .25 .31 7.40 .14 14.00 

HEC-1 INPUT 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 
* 
* 

KK D84S 
KM RETREVIAL OF DIVERTED FLOW FROM D84S 

KK RD84S 
KM ROUTING FLOW FROM CP84 lD84S) TO CP88END THROUGH SUBBASIN 88 
KM SLOPE = 12138-2041)/4843 
RS 6 FLOW -1 

PAGE 
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LINE 

KK D84IIS 
KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM D84S FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 

KK RD84IS 
KM ROUTING FLOWS FROM D84IIS TO CP94DS 
KM SLOPE = (2140-2078)13225 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 3225 0.0192 
RX 0 50 99 100 125 126 175 225 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK UC94 
KM SUBBASIN 94, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* 
HEC-1 INPUT 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED FLOW 
KM FROM RD84IS 
HC 2 

KK R94DS 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
KM SLOPE = (2078-2041)11950 
RS 1 FLOW -1 
RC 0,045 0.030 0.045 1950 0.0189 
RX 60 85 99 100 108 109 123 148 

KK D8411N 
KM RECALL DIVERTED FLOW FROM D84II 
DR D8411N 

KK RD84IN 
KM ROUTING FLOW FROM D84II TO CP88EN 
KM SLOPE = (2140-2041)/5175 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 5175 0.0191 
RK 60 78 90 100 125 132 135 150 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

..-. .... 
KM SUBBASIN 88, UNNAMED WASH CENTRAL, COMBINED SUBBASIN 86, 88, 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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LINE 

KK CP88EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD84IN 

KK UC95 
KM SUBBASIN 95, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* 
HEC-1 INPUT 

KK UC93 
KM SUBBASIN 93, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC96 
KM SUBBASIN 96, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .73 K ~ E  0.110 S= 113.0 

UC106E.OHl PAGE 
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NO. 

47 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

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

( . I  CONNECTOR ( < - - - I  RETURN OF DIVERTED OR PUMPED FLOW 
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( * * * I  RUNOFF ALSO COMPUTED AT THIS LOCATION 
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RUNOFF SDMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

STATION 
PEAK 
BLOW 

TIME OF AVERAQE PLOW FOR UAXIIIIODI PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

PAGE 
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PEAK TIME OF AVERAGE FLOW FOR bl&XIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC37 101. 4.60 30. 8. 3. .21 

HYDROGRAPH AT 
UC3 5 283. 4.23 37. 9. 3. .26 

3 COMBINED AT 
CP3537 453. 4.47 106. 27. 10. .83 

ROUTED TO 
R3537 450. 4.57 106. 27. 10. .83 

HYDROGRAPH AT 
UC49 78. 4.10 8. 2. 1. .05 

HYDROGRAPH AT 
UP31 215. 4.63 55. 14. 5. .41 

3 COMBINED AT 
CP3149 623. 4.57 160. 41. 15. 1.28 

ROUTED TO 
R3149 622. 4.57 160. 41. 15. 1.28 

HYDROGRAPH AT 
UC46 63. 4.07 5. 1. 0. .03 

ROUTED TO 
R4 6 62. 4.10 5. 1. 0. .03 

HYDROGRAPH AT 
UC45 157. 4.07 13. 3. 1. .09 

HYDROGRAPH AT 
UC47 50. 4.07 5. 1. 0. .03 

3 COMBINED AT 
CP4547 265. 4.07 23. 6. 2. .15 

ROUTED TO 
R4547 259. 4.13 23. 6. 2. .15 

HYDROGRAPH AT 
UC48 226. 4.23 31. 8. 3. .20 

HYDROGRAPH AT 
UC50 28. 4.10 3. 1. 0. .02 

4 COMBINED AT 
CP4850 821. 4.40 207. 53. 19. 1.65 

ROUTED TO 
R4850 821. 4.43 206. 53. 19. 1.65 

HYDROGRAPH AT 
UC51 95. 4.10 8. 2. 1. .06 

HYDROGRAPH AT 
UC57 36. 4.20 5. 1. 0. .04 

3 COMBINED AT 
CP5157 865. 4.40 217. 56. 20. 1.75 

ROUTED TO 
R5157 860. 4.47 216. 56. 20. 1.75 

HYDROGRAPH AT 
UC58 156. 4.13 16. 4. 1. .ll 

HYDROGRAPH AT 

UC106E.OHl PAGE 
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PEAK Tim OF AVERAQE PLOW W R  MAXTHOU PERIOD BASIN 
OPERATION STATION PLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

3 COMBINED AT 
CP5859 929. 4.43 232. 59. 21. 1.89 

DIVERSION TO 
D5859S 462. 4.43 115. 30. 11. 1.89 

HYDROGRAPH AT 
D5859N 467. 4.43 117. 30. 11. 1.89 

ROUTED TO 
R5859N 466. 4.47 117. 30. 11. 1.89 

HYDROGRAPH AT 
UC63 132. 4.20 15. 4. 1. .12 

2 COMBINED AT 
CP63 533. 4.40 129. 33. 12. 2.01 

ROUTED TO 
R63 532. 4.40 129. 33. 12. 2.01 

HYDROGRAPH AT 
UC66 31. 4.20 4. 1. 0. .04 

HYDROGRAPH AT 
UC62 408. 4.23 48. 12. 4. .36 

3 COMBINED AT 
CP6266 787. 4.33 171. 44. 16. 2.40 

ROUTED TO 
R6266 786. 4.37 171. 44. 16. 2.40 

HYDROGRAPH AT 
D5859S 462. 4.43 115. 30. 11. 1.89 

ROUTED TO 
R5859S 462. 4.43 115. 30. 11. 1.89 

HYDROGRAPH AT 
UC64 6. 4.10 1. 0. 0. .OO 

2 COMBINED AT 
CP64 465. 4.43 116. 30. 11. 1.88 

DIVERSION TO 
0645 209. 4.43 52. 13. 5. 1.88 

HYDROGRAPH AT 
D64N 256. 4.43 64. 16. 6. 1.88 

ROUTED TO 
RD64N 255. 4.47 63. 16. 6. 1.88 

HYDROGRAPH AT 
UC87 9. 4.63 2. 1. 0. .03 

2 COMBINED AT 
CP87 259. 4.47 65. 17. 6. 1.91 

ROUTED TO 
RD87N 259. 4.50 65. 17. 6. 1.91 

HYDROGRAPH AT 
UC82 23. 4.17 2. 1. 0. .02 

3 COMBINED AT 
CP82 1030. 4.37 235. 60. 22. 2.45 

UC106E.OHl PAGE 
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PEAK T T n  OF AVERAGE BLOW FOR WIbKlM PERIOD BASIN 
OPERATION STATION BLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
R82 1030. 4.40 235. 60. 22. 2.45 

DIVERSION TO 
D84S 93. 4.37 9. 2. 1. 2.45 

HYDROGRAPH AT 
D84N 938. 4.40 226. 58. 21. 2.45 

HYDROGRAPH AT 
UC84 14. 4.20 2. 0. 0. .02 

2 COMBINED AT 
CP84 945. 4.40 227. 58. 21. 2.47 

ROUTED TO 
R84 941. 4.50 227. 58. 21. 2.47 

HYDROGRAPH AT 
UC79 58. 4.17 8. 2. 1. .08 

HYDROGRAPH AT 
UC78 275. 4.07 23. 6. 2. .18 

3 COMBINED AT 
CP7879 1019. 4.43 250. 64. 23. 2.72 

ROUTED TO 
R7879 1019. 4.47 250. 64. 23. 2.72 

HYDROGRAPH AT 
UC77 109. 4.13 13. 3. 1. .10 

2 COMBINED AT 
CP77 1068. 4.43 260. 67. 24. 2.82 

ROUTED TO 
R77 1067. 4.43 260. 67. 24. 2.82 

HYDROGRAPH AT 
UC89 54. 4.20 9. 2. 1. .07 

2 COMBINED AT 
CP89 1097. 4.43 267. 68. 25. 2.89 

ROUTED TO 
R89 1094. 4.50 266. 68. 25. 2.89 

HYDROGRAPH AT 
UC74 67. 4.77 20. 5. 2. .15 

HYDROGRAPH AT 
UC76 42. 4.17 5. 1. 0. .04 

2 COMBINED AT 
CP7476 81. 4.63 25. 6. 2. .19 

ROUTED TO 
R7476 81. 4.63 25. 6. 2. .19 

HYDROGRAPH AT 
UC75 180. 4.17 25. 6. 2. .19 

2 COMBINED AT 
CP75 246. 4.20 49. 12. 4. .38 

ROUTED TO 
R7 5 246. 4.20 49. 12. 4. .38 

HYDROGRAPH AT 
UC90 16. 4.50 4. 1. 0. .04 

UC106E.OHl PAGE 
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PEAK TIME OP AVERAGE PLQW FOR MXXIMUW PERIOD BASIN 
OPERATION STATION FLOW PPdK AREA 

 HOUR a4-~0m( 72-HOUR 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

***  NORMAL END OF HEC-1 '*' 
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FLOOD WDROCKAPH PACKIIGB (HEC-I! ' 
JIM 1998 

VERSION 4.1 

RIM DATE 16MRRO.I TIWE 08:41 :26  * 

1 
PAGE 1 

. U.S. A m  CORPS OF ENOlNEERS * . HYDROLOOlC ENClNeBRlNC CENTER * 
5 0 9  SECOND STREET 

DIIVIS. CEtLIWRNIII 95616 
('1161 156-1104 

X X X  X X 
XXXXXXX XXXX X XXXXX X 
x X X  X X ~~ ~~ 

X X X  X X X 
X X XXXXXXX XXXXX XXX 

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

THE DEFINITIONS OF VARIABLES -RTIMP ANE -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NN3 OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN ANE AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-l INPUT 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 10-YEAR 24-Horn MODEL FILENAME: UC1024E.DAT 
ID EXISTING CONDIl'IONS 
ID CAREFREE DRAINAGE MASTER PLAN 
ID FCD 200OC037 
ID BY CH2M HILL 
ID FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID DECEMBER 2001 (Final Revision April. 2004) 
ID * * * * * * * * * * ' * * * * * * * * * * * * * % % % * * , % * * * * * * * * * * * * % * * * * * * * % * * * + * * * * * * * * * *  
ID 10 YEAR ANALYSTS 24-HOGX STORM 
A" 

ID GREEN AND AMPT LOSS RATE METHOD. NMIN=2 
ID CLARK UNIT HYDROGRAPH, NORMAL DEPTH CHANNEL ROUTING 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID DEPTH-RREA HEDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 
T n  
A- 

ID THE RAINFALL WAS PRODUCED BY DDMSW v 2.1 
ID 
ID 
*DIAGRAM 
IT 2 2000 
TO 5 
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LINE 

KK UC 8 
KM SUB-BASIN 8, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.04 Kb= 0.031 S=138.0 
BA ,054 
LG .30 .36 4.9 .26 36.0 
UC ,608 1.159 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

HEC-1 INPDT 

ID.... ... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK UC 9 
KM SUBBASIN 9. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.91 Kb= 0.031 S=145.0 
BA ,054 
LG .30 .36 5.0 .23 36.0 
UC ,525 ,882 
UA 0 5 16 30 65 77 84 90 94 97 

KK CPC89 
KM CONCENTRATION POINT 89 
KM COMBINES RUNOFF FROM SUBBASINS UC8 AND UC9 

KK RCP89 
KM ROUTING REACH FROM CP89 TO CP1819 THROUGH SUBBASIN 18 
KM NORMAL DEPTH CHANNEL ROUTING 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2596-2540)/2933 
RS 5 FLOW -1 
RC 0.045 0.035 0.045 2933 0.0191 
RX 0 90 99 100 108 109 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC18 
KM SUBBASIN 18, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.56 Kb= 0.091 S=101.0 
BA ,040 
LG .25 .36 5.0 .23 24.00 
UC 1.046 1.514 

KK UC19 
KM SUBBASIN 19, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.52 Kb= 0.069 5.135.0 
BA ,027 
LG .25 .36 5.00 .23 18.00 
UC ,683 1.118 
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HEC-1 INPUT 

1 
PAGE 4 

LINE 

KK CP1819 
KM COMBINES RUNOFF FROM SUBBASINS UC18, UC19 AND RCP89 
HC 3 

KK R1819 
KM ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12540-2511)11790 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1790 0.0162 
RX 0 92 99 100 112 113 120 200 
RY 108 104 102 100 100 102 104 108 

KK UC22 
KM SUBBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC23 
KM SUBBASIN 23, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .40 Kb= 0.125 S=121.0 
BA ,013 
LG .25 .36 5.00 .23 18.00 
UC ,408 -782 

KK CP2223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 
HC 3 
* 

KK R2223 
KM ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOIWPS WERE EXTENDED 
KM SLOPE = (2511-2482)/1862 
RS 2 FLOW -1 
RC 0.045 0.03 0.045 1862 0.0156 
RX 0 95 99 100 112 113 117 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 

HEC-1 INPUT 

.... --- 
KM SUBBASIN 28. UNNAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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LINE 

KM ROUTING REACH FROM CP1028 TO CP2930 THROUGH SUBBASIN 30 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2502-2482111296 
RS 2 FLOW -1 
RC 0.045 0.035 0.045 1296 0.0154 
RX 0 86 99 100 108 109 122 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC29 
KM SIJBBASIN 29, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 Kh= 0.116 S=109.0 
BA ,035 
LG .25 .36 5.00 .23 12.00 
UC ,454 ,564 
* 

KK UC30 
KM SUBBASIN 30, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.28 Kbi0.126 S=134.0 
BA .012 
LG .25 .36 5.00 .23 12.00 
UC .317 .464 

KK CP2930 
KM COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 

KK R2930 
KM Routing flow from CP2930 to CP34 through subbasin 34 
KM SLOPE = (2482-246911925 
KM ENDPOINTS WERE EXTENDED 
RS 1 FLOW -1 

HEC-1 INPUT 

KK UC34 
KM SUBBASIN 34, UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP34 
KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 
KM R2930 
HC 2 
* 

... .... 
KM Routing flow from CP34 to CP3537 through suhbasin 37 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2469-2318116475 
RS 11 FLOW -1 
RC 0.045 0.035 0.045 6475 ,0233 
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LINE 

KK UC37 
KM SOBBASIN 37, UNNAMED WASH CENTRAL, COMBINED 32 AND 37 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.03 Kb= 0.160 S= 98.0 
BA .203 

KK UC35 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.27 Kb= 0.035 S=138.0 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITH ROUTED FLOWS FROM 
KM R34 
HC 3 
* 

HEC-1 INPUT 

KK R3537 
KM Routing flow from CP3537 to CP3149 through subbasin 49 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2318-2280)/1829 
RS 3 FLOW -1 

KK UC49 
KM SUBBASIN 49, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= .47 Kb= 0.032 S=148.0 

KK UC31 
KM SUBBASIN 31, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31.49 WITH ROUTED FLOWS FROM 

KK R3149 
KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
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LINE 

KM 
KM 
RS 
RC 
RX 
RY 
RL 

KK 
KM 
KM 
KM 
BA 
LG 
UC 
UA 

ID. 

ENDPOINTS WERE EXTENDED 

-... 
SUBBASIN 46, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .30 Kb= 0.060 Adi. Slope= 324.0 

,154 ,121 
0 5 16 30 65 77 84 

HEC-1 INPUT 

KK R4 6 
KM ROUTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2346-2315)/1783 
RS 3 FLOW -1 

KK UC45 
KM SUBBASIN 45, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.48 Kb-0.030 S=135.0 
BA ,086 
LG .25 .33 3.60 .15 24.00 
UC .I75 ,121 

KK UC47 
KM SUBBASIN 47, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .39 Kb-  0.056 Adj. Slope= 324.0 
EA LO31 

KK CP4547 
KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 

KK R4547 
KM ROUTING FLOW PROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2315-2256)/2170 
RS 4 FLOW -1 
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RY 108 104 102 100 100 102 104 108 
RL 0.15 100 
* 

HEC-1 INPUT 

PAGE 8 

LINE 

UC48 
SUBBASIN 48, UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .92 K h =  0,048 S= 117.0 
,197 
.25 .39 3.70 .16 30.00 
,342 .265 

uc50 
SUBBASIN 50, UNNAMED WASH CENTML, COMBINED 50 AND 98 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .27 Kb=0.037 S=93.0 
,019 
.25 .38 3.80 .24 24.00 
.I67 .I69 

CP4850 
COMBINE SUBBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
R3149 AND R4547 

4 

R4850 
Routing flow from CP4850 to CP5157 through subbasin 57 
ENDPOINTS WERE EXTENDED 
SLOPE = (2256-2235)/1509 

2 FLOW -1 
0.045 0.030 0.045 1509 0.0139 

0 9 5 99 100 115 116 120 200 
106 104 10% 100 100 102 104 106 

0.25 100 

UC51 
SUBBASIN 51, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .42 Kb= 0.061 Adj. Slope= 317.0 

KK UC57 
KM SUBBASIN 57, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

HEC-1 INPUT 1 
PAGE 9 

LINE 

KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51,5? WITH ROUTED FLOWS FROM 
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LINE 

-~~~ 

KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2235-2208)/1796 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1796 0.0150 
RX o 60 99 100 100 121 160 220 
RY 110 104 102 100 100 102 104 110 
RL 0.35 100 

KK UC58 
KM SUBBASIN 58, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 Kb= 0.055 Adj. Slope= 317.0 

~~~~ ~ - - ~  

KM SUBBASIN 59, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .49 Kb= 0.105 S= 112.0 

KK CP5859 
KM COMBINE RUNOFF FROM SUBBASINS 58.59 WITH ROUTED FLOWS FROM 
KM R5157 

KK D5859N 
KM DIVERSION OF FLOWS AT PLOW SPLIT 
DT D58595 
DI 0 50 100 500 10000 
DQ 0 24.9 49.5 248.5 4970 

~ 

KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2208-2195)/699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 

HEC-1 INPUT 

KK UC63 
KM SUBBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.056 Adj. Slope= 322.0 
BA ,117 
LG .25 .36 5.00 .19 19.00 
UC .246 ,223 

KK CP63 
KM COMBINE RUNOFF FROM SUBBASIN 63 WITH RODTED FLOWS 
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LINE 

KM FROM RD5859N 
KC 2 

KK R63 
KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SWBASIN 66 
KM SLOPE = (2195-2170)/1394 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1394 0.0179 
RX 60 80 99 100 125 126 145 165 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 

KK UC66 
KM SllBBASIN 66. UNNAMED WASH CENTRAL . 
KM THE FOLLOWING PARAMETERS WERE PROVIDED POR THIS BASIN 
IW L- .54 Kb= 0.081 Ad?. Slope= 324.0 

KK UC62 
KM SUBBASIN 62, UlWAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.33 Kb= 0.057 Adj. Slope= 321.0 
BA ,361 
LG .25 .35 6.10 .13 14.00 
UC ,308 .226 

KK CP6266 
KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITH ROUTED FLOWS 
KM FROM R63 
HC 3 

HEC-1 INPUT 

KK R6266 
KM ROUTE FLOWS FROM CP6266 TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2170-2150)/990 
RS 2 FLOW - 1 
RC 0.045 0.030 0.045 990 0.0202 
RX 25 85 99 100 100 121 135 195 
RY 106 104 102 100 100 102 104 106 

KK D5859S 
RM RECALL DIVERTED FLOW FROM D5859N 
OR D5859S 

KK R5859S 
KM ROUTING DIVERT'ED FLOW FROM D5859S TO CP64 THROUGH SUBBASIN 64 
KM SLOPE = (2208-2194)/803 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 803 0.0174 
RK 0 50 99 100 125 126 175 225 
RY 104 103 102 100 100 102 103 104 
RL 0.15 100 
* 

KK UC64 
KM SUBBASIN 64, UNNAMED WASH CENTRAL 
RM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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454 
455 
456 
457 
458 
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LINE 

KK CP64 
KM COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
KM DIVERSION RD5859N 

.... -. ... 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
KM SOUTHERN PART OF DIVERSION GOES OFF SITE 

KK RD64N 
KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2194-2161)/1721 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1721 0.0192 

HEC-1 INPUT 

KK UC87 
KM SUBBASIN 87, UNNAMED WASH CFJdTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.33 Kb=0.118 S=101.0 
BA .024 

KM COMBINE SUBBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
KM DIVERSION RD64N 
HC 2 

KK RD87N 
KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2161-21501/557 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 557 0.0197 
RX 25 85 99 100 120 121 135 195 
RY 106 104 102 100 100 102 104 106 

KK UC82 
KM SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82, 83 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .22 Kb= 0.136 Adj. Slope= 220.0 
BA .022 
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489 KM COMBINE DIVERTED FLOWS FROM 087N, ROUTED FLOWS FROM R6266, 
490 KM SUBBASIN 82 
491 BC 3 2.45 

492 KK R82 
493 KM ROUTING FLOW FROM CP82 TO CP84 THROUGH SWBBASIN 84 
494 KM SI.OPE = (2150-21381/579 

1 
PAGE 13 

LINE 

RS 1 FLOW -1 

+ 
HEC-1 INPUT 

D84N 
DIVERSION OF FLOWS AT FLOW SPLIT 84 
PART OF TRIPLE DIVERSION JUST UPSTREAM OF TERRAVITA WAY 
nHAS 

UC84 
SWBBASIN 84, UNNAMED WASH CENTRAL, 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
I,= .30 Kb= 0.102 Adj. Slope= 246.0 

KK CP84 
KM COMBINE SUBBASIN RUNOFF FROM 84 WITH REMAINDER OF DIVERTED FLOWS 
KM FROM D84N 

... . 
KM ROUTING FLOW FROM CP84 TO CP7879 THROUGH SUBBASIN 79 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2138-20541/3463 
RS 5 FLOW -1 
RC 0.045 0.030 0.045 3463 0.0243 
RX 0 94 99 100 110 111 116 200 

KK UC79 
KM SUBBASIN 79, UNNAMED WASH CENTRAL, COMBINED 79 AND 92 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN ~-~ 

KM I,= .88 Kb= 0.040 Adj. Slope= 233.0 
BA .078 
LG .25 .35 4.30 .45 18.00 

535 KK UC78 
536 KM SUBBASIN 78, UNNAMED WASH CENTRAL 
537 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
538 KM L= .86 Kb= 0.036 Adj. Slope= 319.0 
539 BA .I77 
540 LG .25 .35 6.00 .17 17.00 

UC1024E.OHl PAGE 
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HEC-1 INPUT 

LINE 

CP7879 
COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
FROM R84 

3 

R7879 
ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
ENDPOINTS WERE EXTENDED 
SLOPE = (2054-20481/256 

1 FLOW -1 
0.045 0.030 0.045 256 ,0234 

KK UC77 
KM SUBBASIN 77, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= .93 Kb= 0.048 Adj. Slope= 324.0 
BA .096 
LG .25 .34 6.70 .13 16.00 

CP77 
COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
FROM R7879 

2 

.... 
ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
ENDPOINTS WERE EXTENDED 
SLOPE = (2048-2037)/593 

1 FLOW -1 
0.045 0.030 0.045 593 0.0185 

0 80 99 100 115 116 120 200 
106 104 102 100 100 102 104 106 

0.25 100 

UC89 
SUBBASIN 89, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .77 Kb= 0.057 S= 126.0 
,073 
.25 .33 6.40 .20 17.00 
.342 ,405 

0 5 16 30 65 77 84 90 94 97 
100 
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HEC-1 INPUT 

LINE 
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KK CP89 
KM COMBINE SIJBBASIN RUNOFF FROM BASIN 89 WITH ROUTED FLOWS 

1 
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LINE 

KM FROM R77 
HC 2 

KK R89 
KM ROWING FLOW FROM CP89 TO CP90EN THROUGH SUBBASIN 90 
KM CHANNEL ENDS WERE EXTENDED 
KM SLOPE = (2037-2008)/1912 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1912 0.0152 

KK UC74 
KM SUBBASIN 74, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.13 Kb= 0.071 Adj. Slope= 328.0 

.~.~ ~~ ~ 

KM SUBBASIN 76, UNMAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .64 Kb= 0.053 Adj. Slope= 302.0 

KK CP7476 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 74 AND 76 

KK R7476 
KM ROUTING FLOW FROM CP7476 TO CP75 THROUGH SUBBASIN 75 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2031-2017)/524 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 524 0.0267 
RX 0 80 99 100 112 113 132 200 

HEC-1 INPUT 

KK UC75 
KM SUBBASIN 75, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.38 Kb= 0.068 Adj. Slope= 322.0 
RA .I92 

KK CP75 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 
KM FROM R7476 
HC 2 
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LINE 

KK R75 
KM ROUTING FLOW FROM CP75 TO CP90EN THROUGH SUBBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2017-2008)/723 
RS 1 FLOW -1 

~ ~ ~ - -  ~ 

KM SUBBASIN 90, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.48 Kb=0.103 S=151.0 

.... ---- 
KM SUBBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 

HEC-1 INPUT 

KK 0845 
KM RETREIVAL OF DIVERTED FLOW FROM D84S 

KM ROUTING FLOW FROM CP84 (D84S) TO D84i1 
KM SLOPE = (2144-2140)/303 
RS 6 FLOW -1 
RC 0.045 0.030 0.045 303 0.0132 
RX 0 50 99 100 125 126 175 225 

KK D8411S 
KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM D84S FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 
DT D84IIN 

KK RD841S 
KM ROUTING FLOWS FROM D841IS TO CP94DS 
KM SLOPE = (2140-2078113225 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 3225 0.0192 
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LINE 

KK UC94 
KM SUBBASIN 94, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .53 K b =  0.119 S= 108.0 
B A  .028 
LG .25 .36 5.00 .23 13.00 
UC .671 1.082 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED FLOW 
KM FROM RD84IS 
HC 2 

KK R94DS 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
KM SLOPE = (2078-2041)11950 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 1950 0.0189 
RX 60 85 99 100 108 109 123 148 

HEC-1 INPUT 

KK D84IIN 
KM RECALL DIVERTED FLOW FROM D8411 

KK RD84IN 
KM ROWING FLOW FROM OX411 TO CP88EN 
KM SLOPE = (2140-2041)/5175 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 5175 0.0191 
RX 60 78 90 100 125 
RY 106 104 102 100 100 
RL 0.25 100 

KK UC88 
KM SUBBASIN 88, UNNAMED WASH CENTRAL, COMBINED SUBBASIN 86, 88, 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.08 K b =  0.104 S=111.0 
BA .I08 

KK CP88EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD841N 
HC 3 

KK UC95 
KM SUBBASIN 95, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.22 Kb= 0.120 Adj .Slope= 220 
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LINE ID. 

uc93 
SUBBASIN 93, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

HEC-1 INPUT 

UC96 
SUBBASIN 96, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .73 Kb= 0.110 S=113.0 

PAGE 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (... ) DIVERSION OR PUMP FLOW 

NO. 1 . 1  CONNECTOR < I  RETURN OF DIVERTED OR PUMPED FLOW 

42 UC8 
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747 

I***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
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RUNOFF S-Y 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC 8 22. 12.37 7. 2. 1. 

HYDROGRAPH AT 
UC9 28. 12.27 7. 2. 1. 

2 COMBINED AT 
CPCB 49. 12.30 15. 5. 2. 

ROUTED TO 
RCP89 49. 12.40 15. 5. 2. 

HYDROGRAPH AT 
UC18 12. 12.63 5. 1. 1. 

HYDROGRAPH AT 
UC19 10. 12.50 3. 1. 0. 

3 COMBINED AT 
CP1819 70. 12.47 22. 7. 2. 

ROUTED TO 
R1819 69. 12.50 22. 7. 2. 

HYDROGRAPH AT 
UC22 12. 12.43 3. 1. 0. 

HYDROGRAPH AT 
UC23 7. 12.27 2. 0. 0. 

3 COMBINED AT 
CP2223 86. 12.47 27. 8. 3. 

ROUTED TO 
R2223 86. 12.53 27. 8. 3. 

HYDROGRAPH AT 
UC28 39. 12.30 6. 2. 1. 

ROUTED TO 
R2 8 39. 12.33 6. 2. 1. 

HYDROGRAPH AT 
UC29 22. 12.30 4. 1. 0. 

HYDROGRAPH AT 
UC30 9. 12.20 1. 0. 0. 

4 COMBINED AT 
CP2930 141. 12.43 37. 11. 4. 

ROUTED TO 
R2930 140. 12.47 37. 11. 4. 

HYDROGRAPH AT 
UC34 31. 12.17 3. 1. 0. 

2 COMBINED AT 
CP34 155. 12.43 40. 12. 4. 

ROUTED TO 
R34 152. 12.60 40. 11. 4. 

BASIN 
AREA 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

3 COMBINED AT 
CP5859 1130. 12.20 229. 67. 24. 1.88 

DIVERSION TO 
05859s 562. 12.20 114. 33. 12. 1.88 

HYDROGRAPH AT 
D5859N 569. 12.20 115. 34. 12. 1.88 

ROUTED TO 
R5859N 562. 12.27 115. 34. 12. 1.88 

HYDROGRAPH AT 
UC63 141. 12.10 14. 4. 1. .12 

2 COMBINED AT 
CP63 663. 12.23 129. 38. 14. 2.00 

ROUTED TO 
R63 661. 12.23 128. 37. 13. 2.00 

HYDROGRAPH AT 
UC66 36. 12.13 4. 1. 0. .04 

HYDROGRAPH AT 
UC62 423. 12.13 43. 12. 4. .36 

3 COMBINED AT 
CP6266 1065. 12.20 173. 50. 18. 2.39 

ROUTED TO 
R6266 1060. 12.20 173. 50. 18. 2.39 

HYDROGRAPH AT 
D5859S 562. 12.20 114. 33. 12. 1.88 

ROUTED TO 
R5859S 561. 12.23 114. 33. 12. 1.88 

HYDROGRAPH AT 
UC64 6. 12.07 1. 0. 0. .OO 

2 COMBINED AT 
CP64 564. 12.23 114. 33. 12. 1.88 

DIVERSION TO 
D64S 254. 12.23 51. 15. 5. 1.88 

HYDROGRAPH AT 
D64N 310. 12.23 63. 18. 7. 1.88 

ROUTED TO 
RD64N 307. 12.30 63. 18. 7. 1.88 

HYDROGRAPH AT 
UC87 12. 12.27 2. 0. 0. .02 

2 COMBINED AT 
CP87 317. 12.27 64. 19. 7. 1.90 

ROUTED TO 
RD87N 318. 12.30 64. 19. 7. 1.90 

HYDROGRAPH AT 
UC82 25. 12.07 2. 1. 0. .02 

3 COMBINED AT 
CP82 1382. 12.23 239. 69. 25. 2.45 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

ROUTED TO 
R82 1380. 12.23 239. 69. 25. 2.45 

HYDROGRAPH AT 
D84N 1350. 12.23 238. 69. 25. 2.45 

HYDROORAPH AT 
UC84 13. 12.10 1. 0. 0. .O1 

2 COMBINED AT 
CP84 1359. 12.23 239. 69. 25. 2.46 

ROUTED TO 
R84 1329. 12.37 239. 69. 25. 2.46 

HYDROGRAPH AT 
UC79 68. 12.10 7. 2. 1. .08 

HYDROGRAPH AT 
UC78 263. 12.03 21. 6. 2. .18 

3 COMBINED AT 
CP7879 1411. 12.33 265. 77. 28. 2.72 

ROUTED TO 
R7879 1410. 12.33 265. 77. 28. 2.72 

HYDROGRAPH AT 
UC77 115. 12.07 12. 3. 1. .10 

2 COMBINED AT 
CP77 1464. 12.33 276. 80. 29. 2.81 

ROUTED TO 
R77 1460. 12.37 276. 80. 29. 2.81 

HYDROGRAPH AT 
UC89 61. 12.13 8. 2. 1. .07 

2 COMBINED AT 
CP89 1500. 12.37 284. 82. 30. 2.89 

ROUTED TO 
RE9 1482. 12.40 284. 82. 29. 2.89 

HYDROGRAPH AT 
UC74 139. 12.20 18. 5. 2. .15 

2 COMBINED AT 
CP7476 179. 12.17 23. 6. 2. .I9 

ROUTED TO 
R7476 179. 12.17 23. 6. 2. .19 

HYDROGRAPH AT 
UC75 292. 12.03 22. 6. 2. .19 

2 COMBINED AT 
CP75 426. 12.07 44. 12. 4. .38 

ROUTED TO 
R75 424. 12.07 44. 12. 4. .38 

HYDROGRAPH AT 
UC90 21. 12.27 3. 1. 0. .04 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6 -HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t UC91 41. 12.40 9. 2. 1. .07 

4 COMBINED AT 
+ CP9OEN 1706. 12.37 337. 96. 35. 3.38 

HYDROGRAPH AT 
+ D84S 30. 12.23 1. 0. 0. 2.45 

ROUTED TO 
+ RD84S 31. 12.27 1. 0. 0. 2.45 

DIVERSION TO 
+ D84IIN 30. 12.27 1. 0. 0. 2.45 

HYDROGRAPH AT 
+ D84IIS 1. 12.27 0. 0. 0. 2.45 

ROUTED TO 
+ RD841S 0. .OO 0. 0. 0. 2.45 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

* * *  NORMAL END OF HEC-1 * * *  
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* E M  DATE 16aROd TIME 08 :60 :40  ' ......................................... 

U . S .  iiRm CORPS 08 BNOlNEERS ' 
HYDROLOOIC ENGINEERING CENTER ' 

609 SBCOND STREET 
DAVIS, CILIBORNIA 95616 

(916) 156-1104 ....................................... 

X X XXXXXXX XXXXX X 
X X X  X X XX 

THIS P R O G W  REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JPN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP ANE -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -IIMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTWIN77 VERSION 
NEW OPTIONS: DAMBRFAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY. 
DSS:REIID TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 
PAGE 1 

LINE 

HEC-l INPUT 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 100-YEAR 6-HOUR MODEL FILENAME: UClOO6E.DAT 
ID EXISTING CONDITIONS 
ID CAREFREE DRAINAGE MASTER PLAN ~- 

FCD 20OOC037 

ID DECEMP 
ID * ' * * * * * * * * * * * * * *  
ID 100 YEAR ANALYSIS €-HOUR STORM 
ID 
ID GREEN AND AMPT LOSS RATE METHOD, NMIN32 
ID CLARK UNIT HYDROGRAPH, NORMAL DEPTH CHANNEL ROUTING 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 
ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW v 2.1 
ID 
ID 
*DIAGRAM 
IT 2 2000 
I0 5 
IN 15 
JD 3.40 0.01 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0.087 0,099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
JD 3.378 0.50 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
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LINE 

~ ~ -.- 
KM SUB-BASIN 8, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.04 Kb= 0.031 S=138.0 
BA ,054 
LG .30 .36 4.9 .26 36.0 

HEC-1 INPUT 

KK UC 9 
KM SUBBASIN 9, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=0.91 Kb=O.031 S=145.0 
BA ,047 

KK CPC89 
KM CONCENTRATION POINT 89 
KM COMBINES RUNOFF FROM SUBBASINS UC8 AND UC9 
HC 2 

KK RCP89 
KM ROUTING REACH FROM CP89 TO CP1819 THROUGH SUBBASIN 18 
KM NORMAL DEPTH CHANNEL ROUTING 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2596-2540)/2933 
RS 5 FLOW -1 
RC 0.045 0.035 0.045 2933 0.0191 
RX 0 90 99 100 108 109 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC18 
KM SUBBASIN 18, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.56 Kb= 0.091 S=lO1.0 
BA .040 
LG .25 .36 5.0 .23 24.00 
UC ,425 ,557 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK UC19 
KM SUBBASIN 19, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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LINE 

- 

PAGE 4 

LINE 

HEC-1 INPUT 

KK CP1819 
KM COMBINES RUNOFF FROM SUBBASINS UC18, UC19 AND RCP89 
HC 3 

KK R1819 
KM ROUTING IlEACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2540-2511)/1790 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1790 0.0162 
HX 0 92 99 100 112 113 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 

KK UC22 
KM SUBBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIIIED FOR THIS BASIN 
KM I,= .76 Kb= .lo4 S=111.0 
BA .032 
LG .25 .36 5.00 .23 14.00 

..-. 
KM SUHBASIN 23, UNNAMED WASH CENTRAL 
KM 'CHE FOLLOWING PRKAMETERS WERE PROVIDED FOR THIS BASIN 

KK CPZ223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 
HC 3 

R2223 
ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
ENDPOINTS WERE EXTENDED 
SLOPE = (2511-2482)/1862 

RS 2 FLOW 1 
RC 0.045 0.03 0.045 1862 0.0156 
AX 0 95 99 100 112 113 117 200 

* 
HEC-1 INPUT 

KK UC28 
KM SUBBASIN 28, UNNAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .57 Kb= 0.106 S=109.0 
HA ,055 

PAGE 
3 



1 
PAGE 5 

LINE 

.... 
KM ROUTING REACH FROM CP1028 TO CP2930 THROUGH SUBBASIN 30 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2502-2482)/1296 
RS 2 FLOW -1 
RC 0.045 0.035 0.045 1296 0.0154 

KK UC29 
KM SUBBASIN 29. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 Kb= 0.116 S=109.0 

KK UC30 
KM SUBBASIN 30, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .28 Kb= 0.126 S=134.0 
BA ,012 
LG .25 .36 5.00 .23 12.00 

KK CP2930 
KM COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 

......... 
KM Routing flow from CP2930 to CP34 through subbasin 34 
KM SLOPE = (2482-2469)/925 
KM ENDPOINTS WERE EXTENDED 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 925 0.0141 
RX 0 89 99 100 110 111 122 200 

HEC-1 INPUT 

KK UC34 
KM SDBBASIN 34, UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .31 Kb = 0,116 S= 117.0 
RA -017 

KK CP34 
KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 
KM R2930 
HC 2 
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KM Routing flow from CP34 to CP3537 through subbasin 37 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12469-2318)/6475 
RS 11 FLOW -1 
RC 0.045 0.035 0.045 6475 .0233 
RX 0 90 99 100 105 106 115 200 

KK UC37 
KM SUBBASIN 37. UNNAMED WASH CENTRAL, COMBINED 32 AND 37 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=2.03 Kb=0.160 S=98.0 
BA ,207 
LG .25 .39 3.70 .16 24.00 
UC ,600 .906 

KK UC35 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.27 Kb= 0.035 S=138.0 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITA ROUTED FLOWS FROM 
KM R34 
HC 3 

HEC-l INPUT 

KK R3537 
KM Routing flow from CP3537 to CP3149 through subbasin 49 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12318-2280)/1829 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1829 0.0208 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC49 
KM SUBBASIN 49, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC31 
KM SUBBASIN 31, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
m ~ = 2 . 0 4  ~b=0.066 S=128.0 
BA .406 
LG .25 .38 4.10 .18 20.00 
DC .633 .659 

KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31,49 WITH ROUTED FLOWS FROM 
KM R3537 
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KK R3149 
KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2280-2256)/1219 
RS 2 FLOW 1 
RC 0.045 0.030 0.045 1219 0.0197 
RX 0 95 99 100 110 111 118 200 
RY 110 104 102 100 100 102 104 110 
RL 0.15 100 

KK UC46 
KM SUBBASIN 46, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .30 Kb= 0.060 Adj. Slope= 324.0 
BA .034 

LINE 

KK R4 6 
KM ROUTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
KM ENDPOINTS WERE EXTENDED 

KK UC45 
KM SUBBASIN 45, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.030 S= 135.0 

KK UC47 
KM SUBBASIN 47, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .39 Kb= 0.056 Adj. Slope= 324.0 
BA ,031 
LG .25 .39 3.60 .15 24.00 
UC ,179 ,185 

KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 
KM R46 
HC 3 

KK R4547 
KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
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LINE 

1 
PAGE 9 

LINE 

KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12315-2256)/2170 
RS 4 FLOW -1 
RC 0.045 0.035 0.045 2170 .0272 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 

HEC-1 INPUT 

KK UC48 
KM SUBBASIN 48, UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= .92 Kb= 0.048 S= 117.0 

KK UC50 
KM SUBBASIN 50, UNNAMED WASH CENTRAL, COMBINED 50 AND 98 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .27 Kb= 0.037 S= 93.0 
R?4 01 9 

KK CP4850 
KM COMBINE SUBBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
KM R3149 AND R4547 
HC 4 

KK R4850 
KM Routina flow from CP4850 to CP5157 through subbasin 57 
KM ENDPO~TS WERE EXTENDED 
KM SLOPE = (2256-2235lf1509 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1509 0.0139 
RX 0 95 99 100 115 116 120 200 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

UC51 
SUBBASIN 51, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .42 Kb= 0.061 Adj. Slope= 31'7.0 

UC57 
SUBBASIN 57, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .47 Kb= 0.061 S= 200.0 

n77 

HEC-1 INPUT 

....... ...... . . . .  ID . . . . . . .  1 2. 3 . . .  4.......5.......6.......7.......8.......9...... 10 
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LINE 

KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51,57 WITH ROUTED FLOWS FROM 

KK R5157 
KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SWBASIN 59 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2235-2208)11796 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1796 0.0150 
RX 0 60 99 100 100 121 160 220 
KY 110 104 102 100 100 102 104 110 
RL 0.35 100 

KK UC58 
KM SUBBASIN 58, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 Kb= 0.055 Adj. Slope= 317.0 
BA ,110 
LG .25 .37 4.80 .13 20.00 
UC ,237 .I96 
* 

.... .... 
KM SUBBASIN 59, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .49 Kb=0.105 s=112.0 

KK CP5859 
KM COMBINE RUNOFF FROM SUBBASINS 58,59 WITH ROUTED FLOWS FROM 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
DT D5859S 
DI 0 50 100 500 10000 

KK R5859N 
KM RODTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2208-2195)1699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 

HEC-1 INPUT 

KK UC63 
KM SUBBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.056 Adj. Slope= 322.0 
BA ,117 
LG .25 .36 5.00 .19 19.00 

PAGE 
8 



.... .- ~~ 

KM COMBINE RUNOFF FROM SUBBASIN 63 WITH ROUTED FLOWS 
KM FROM RD5859N 

KK R63 
KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SWBASIN 66 
KM SLOPE = (2195-2170)/1394 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1394 0.0179 

KK UC66 
KM SUBBASIN 66, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.081 Adj. Slope= 324.0 
RA ,037 

KK UC62 
KM SUBBASIN 62. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
m L= 1.33 Kb= 0.057 Ad,. Slope= 321.0 
EA .361 
LG 25 .35 6.10 .13 14.00 

KK CP6266 
KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITH ROUTED FLOWS 
KM FROM R63 
HC 3 
+ 

HEC-1 INPUT 1 
PAGE 11 

LINE 

KK R6266 
KM ROUTE PLOWS FROM CP6266 TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = 12170-2150)/990 
RS 2 FLOW 1 

KK D5859S 
KM RECALL DIVERTED FLOW FROM D5859N 
DR D5559S 

KM ROUTING DIVERTED FLOW FROM 058595 TO CP64 THROUGH SUBBASIN 64 
KM SLOPE = (2208-2194)/803 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 803 0.0174 
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KK UC64 
KM SUBBASIN 64, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.15 Kb=0.078 S=166.0 
BA ,002 
LG .25 .31 6.90 .20 14.00 

.-. -. . . 
KM COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
KM DIVERSION RD5859N 

KK D64N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
KM SOUTHERN PART OF DIVERSION GOES OFF SITE 

KK RD64N 
KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2194-2161)/1721 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1721 0.0192 

HEC-1 INPUT I 

PAGE 12 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

464 RX 0 60 99 100 112 113 152 200 
465 RY 106 104 102 100 100 102 104 106 

KK UC87 
KM SUBBASIN 87, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP87 
KM COMBINE SUBBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
KM DIVERSION RD64N 
HC 2 

KK RD87N 
KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2161-2150)1557 
RS 1 FLOW -1 

486 KK UC82 
487 KM SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82, 83 
488 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
489 KM L= .22 Kb= 0.136 Adj. Slope= 220.0 
490 BA .022 
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LINE 

KK CP82 
KM COMBINE DIVERTED FLOWS FROM D87N. ROUTED FLOWS FROM R6266, 
KM SUBBASIN 82 
HC 3 2.45 

KK R82 
KM ROUTING FLOW FROM CP82 TO CP84 THROUGH SUBBASIN 84 
KM SLOPE = (2150-2138)/579 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 579 0.0207 
RX 50 75 99 100 125 126 150 175 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 

HEC-1 INPUT 

KK D84N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 84 
KM PART OF TRIPLE DIVERSION JUST UPSTREAM OF TERRAVITA WAY 

KK UC84 
KM SUHBASIN 84, UNNAMED WASH CENTRAL, 
RM THE FOLLOWING PRRAMETERS WERE PROVIDED FOR THIS BASIN 
KM L-- .30 Kb= 0.102 Adj. Slope= 246.0 
Rn .n13 

KK CP84 
KM COMBINE SUBBASIN RUNOFF FROM 84 WITH REMAINDER OF DIVERTED FLOWS ~ - -  

RM FROM D84N 
HC 2 

KK R84 
KM ROUTING FLOW FROM CP84 TO CP7879 THROUGH SUBBASIN 79 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2138-2054)/3463 
RS 5 FLOW -1 
RC 0.045 0.030 0.045 3463 0.0243 
RX 0 94 99 100 110 111 116 200 
RY 106 104 102 100 100 102 104 106 
RL 0.15 100 

KK UC79 
KM SUBBASIN 79, UNNAMED WASH CENTRAL, COMBINED 79 AND 92 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .88 Kb= 0.040 Adj. Slope= 233.0 
BA ,078 
LG .25 .35 4.30 .45 18.00 
UC ,267 ,328 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
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I LINE 

KM SUBBASIN 78, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .86 Kb- 0.036 Adj. Slope= 319.0 
BA ,177 

HEC-1 INPUT 

KK CP7879 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
KM FROM R84 
HC 3 

KK R7879 
KM ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2054-2048)/256 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 256 .0234 
RX 0 90 99 100 120 121 130 200 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 

-. 
KM SIJBBASIN 77. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .93 Kb=0.048 Adj.Slope=324.0 

KK CP77 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
KM FROM R7879 
HC 2 
* 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2048-203711593 
RS 1 FLOW -1 

- ~ . ~  .... 
KM SUBBASIN 89, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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LINE 

KK CP75 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 
KM FROM R7476 
HC 2 

KK R75 
KM ROUTING FLOW FROM CP75 TO CP90EN THROUGH SUBBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = 12017-2008)/723 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 723 0.0124 
RX 0 80 99 100 115 116 135 200 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 
* 

KK UC90 
KM SUBBASIN 90, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC91 
KM SUBBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .75 Kb= 0.107 S= 109.0 
BA ,073 
LG .25 .31 7.40 .14 14.00 
UC ,538 .659 
* 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 
* 

HEC-1 INPUT 

KK D84S 
KM RETREVIAL OF DIVERTED FLOW FROM D84S 
DR D84S 
* 

KK RD84S 
KM ROUTING FLOW FROM CP84 lD84S) TO D84ii 
KM SLOPE = (2144-2140)/303 
RS 6 FLOW -1 
RC 0.045 0.030 0.045 303 0.0132 
RX 0 50 99 100 125 126 175 225 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 

KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM D84B FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 

UC1006E.OH1 PAGE 
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KK RD84IS 
KM ROWING FLOWS FROM D8411S TO CP94DS 
KM SLOPE = (2140-2078)/3225 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 3225 0.0192 
RX 0 50 99 100 125 126 175 225 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK UC94 
KM SUBBASIN 94, UNNAMED WASH CENTRAL 
m THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED FLOW 
KM FROM RD84IS 
HC 2 

KK R94DS 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
KM SLOPE = (2078-2041)/1950 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 1950 0.0189 
RX 60 85 99 100 108 109 , 123 148 

BEC-1 INPUT 

KK D84IIN 
KM RECALL DIVERTED FLOW FROM D84II 
DR D84IIN 

KK RD84IN 
KM ROUTING FLOW FROM D84II TO CP88EN 
m SLOPE = (2140-2041)/5175 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 5175 0.0191 
R Y  60 78 90 100 125 132 135 150 

KK UC88 
KM STIBBASIN 88, UNNAMED WASH CENTRAL, COMBINED SUBBASIN 86, 88, 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= 1.08 Kb= 0.104 S=111.0 
BA .I08 
LG .25 .33 6.10 .20 14.00 
UC ,962 1.337 

KK CP88F.N 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD84TN 
HC 3 
* 
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LINE 

KM SUBBASIN 95, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.22 Kb= 0.120 Adj.Slope= 220 
BA ,024 
LG .25 .39 3.70 .15 5.00 
UC .233 ,183 
* 

.... 
KM SUBBASIN 93, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .64 Kb= 0.093 S= 135.0 

HEC-1 INPUT 

. .. - 
KM SUBBASIN 96, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .73 Kb= 0.110 S= 113.0 

UC1006E.OHl PAGE 
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1 
SCHEMATIC DIAGRAM OF STREAM NETWORK a% (V) ROUTING (... >)  DIVERSION OK PUMP FLOW 

NO. ( . )  CONNECTOR (< - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

47 UC 8 
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752 UCY6 

( * * * )  RUNOFF ALSO COMPUTED AT TIIIS LOCATION 
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RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN 
AREA OPERATION STATION 

HYDROGRAPH AT 
UC8 

HYDROGRAPH AT 
UC9 

2 COMBINED AT 
CFC8 

ROUTED TO 
RCP89 

HYDROGRAPH AT 
UC18 

HYDROGRAPH AT 
UC19 

3 COMBINED AT 
C P 1 8 1 9  

ROUTED TO 
R 1 8 1 9  

HYDROGRAPH AT 
UC22 

3 COMBINED AT 
C P 2 2 2 3  

HYDROGRAPH AT 
UC28  

HYDROGRAPH AT 
UC29 

HYDROGRAPH AT 
UC30 

4 COMBINED AT 
C P 2 9 3 0  

ROUTED TO 
R 2 9 3 0  

HYDROGRAPH AT 
u c 3  4 

2 COMBINED AT 
C P 3 4  

ROUTED TO 
R34  

PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC37 207. 4-43 51. 13. 5. .21 

HYDROGRAPH AT 
UC35 591. 4.13 63. 16. 6. .26 

3 COMBINED AT 
CP3537 917. 4.30 184. 47. 17. .82 

ROUTED TO 
R3537 911. 4.40 184. 47. 17. .82 

HYDROGRAPH AT 
UC49 134. 4.07 13. 3. 1. .05 

HYDROGRAPH AT 
UC31 473. 4.43 95. 24. 9. .41 

3 COMBINED AT 
CP3149 1305. 4.40 282. 72. 26. 1.27 

ROUTED TO 
R3149 1303. 4.43 282. 71. 26. 1.27 

HYDROGRAPH AT 
UC46 107. 4.03 9. 2. 1. .03 

ROUTED TO 
R46 104. 4.07 9. 2. 1. .03 

HYDROGRAPH AT 
UC45 266. 4.03 22. 5. 2. .09 

HYDROGRAPH AT 
UC47 87. 4.03 8. 2. 1. .03 

3 COMBINED AT 
CP4547 451. 4.03 38. 10. 3. .15 

ROUTED TO 
R4547 439. 4.10 38. 10. 3. .15 

HYDROGRAPH AT 
UC48 418. 4.17 51. 13. 5. .20 

HYDROGRAPH AT 
UC50 51. 4.07 4. 1. 0. .02 

4 COMBINED AT 
CP4850 1689. 4.30 365. 93. 33. 1.64 

ROUTED TO 
R4850 1683. 4.37 365. 93. 33. 1.64 

HYDROGRAPH AT 
UC51 170. 4.07 14. 4. 1. .06 

HYDROGRAPH AT 
UC57 74. 4.13 8. 2. 1. .04 

3 COMBINED AT 
CP5157 1761. 4.33 384. 97. 35. 1.74 

ROUTED TO 
R5157 1756. 4.40 384. 97. 35. 1.74 

HYDROGRAPH AT 
UC58 284. 4.10 27. 7. 2. .11 

uc1006~.0~1 PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROORAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROORAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

UC1006E.OHl PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ l J C 9 1  8 

4 COMBINED AT 
CP9OEN 

HYDROGRAPH AT 
D84S 

ROUTED TO 
RD84S 

DIVERSION TO 
D84IIN 

HYDROGRAPH AT 
D84IIS 

ROUTED TO 
RD84IS 

HYDROGRAPH AT 
UC94 

2 COMBINED AT 
CP94DS 

ROUTED TO 
R94DS 

HYDROGRAPH AT 
D84IIN 

ROUTED TO 
RD84IN 

HYDROGRAPH AT 
UC88 

3 COMBINED AT 
CP88EN 

HYDROGRAPH AT 
UC95 

HYDROGRAPH AT 
UC93 

* * *  NORMAL END OF HEC-1 * * *  
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RIM DRTB ISWAR04 TiME 08:39:50 ' 

1 
PAGE 1 

D S. RRMY CORPS OF ENGINEERS * 
WDROLOOiC FNOTNEERINC CBNTBR * 

609 SECOND STREET 
DhVIS. CXlrTFORNIA 95516 

(916) 756-1104 

THIS P R O G W  REPLACES ALL PREVIOUS VERSIONS OF HEC-I KNOWN AS HECl (JAN 731. HECIGS, HECIDB, ANE HECIKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR RAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEPINTTION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORT-77 VERSION 
NPW OPTIONS: DAMBREaK OUTELOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREOUENCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 100-YEAR 24-HOUR MODEL FILENAME: UClO024E.DAT 
ID EXISTING CONDITIONS 
ID CAREFREE DRAINAGE MASTER PLAN 
ID FCD 2000C037 
m BY CH2M HILL 

L" 

ID 100 YEAR ANALYSIS 24-HOUR STORM 
ID 
ID GREEN AND AMPT LOSS RATE METHOD, NMIN=2 
ID CLARK UNIT HYDROGRAPH, NORMAL DEPTH CHANNEL ROUTING 
ID * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * % * % * * + * * * * * * * * * * * * * * * * * * * * * * * " > * * * * * *  
ID DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.18 OF FCDMC MRNUAL 
ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW v 2.1 
ID 
ID 
'DIAGRAM 
IT 2 
I0 5 
IN 15 

UC10024E.OHl PAGE 
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HEC-1 INPUT 

KK CP1819 
KM COMBINES RDNOFF FROM SUBBASINS UC18, UC19 AND RCP89 

KK R1819 
KM ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOINTS WERE EXTENDED 
KM SI.OPE = 12540-2511)/1790 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1790 0.0162 
RX 0 92 99 100 112 113 120 200 

KK UC22 
KM SUBBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I.= .76 Kb= ,104 S=111.0 
BA .032 
LG .25 .36 5.00 .23 14.00 
UC .438 .845 

KK UC23 
KM SUBBASIN 23, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .40 K b =  0.125 S=121.0 

KK CP2223 
RM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 
HC 3 
* 

KK R2223 
KM ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2511-2482)/1862 
RS 2 FLOW 1 
RC 0.045 0.03 0.045 1862 0.0156 
RX 0 95 99 100 112 113 117 200 

1 HEC-1 INPUT 
PAGE 4 

....... LINE . . . . . . .  ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK UC28 
KM SUBBASIN 28, UNNAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

UC10024E.OHl PAGE 
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KK R28 
KM ROUTING REACH FROM CP1028 TO CP2930 THROUGH SUBBASIN 30 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2502-2482)/1296 
US 7  FI.OW -1 

KK UC29 
KM SUBBASIN 29, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 Kb= 0.116 S=109.0 
BA .035 

KK UC30 
KM SUBBASIN 30, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .28 Kb= 0.126 S=134.0 
R& n i ?  

CP2930 
COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 
CP2223 

R2930 
Routing flow from CP2930 to CP34 through subbasin 34 

. . 
ENDPOINTS WERE EXTENDED 

-1 

1 
PAGE 5 

HEC-1 INPDT 

LINE 

KK UC34 
KM SUBBASIN 34, UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING P m E T E R S  WERE PROVIDED FOR THIS BASIN 
KM L= .31 Kh = 0.116 S= 117.0 
BA ,037 
LG .25 .36 4.90 .22 12.00 
UC ,262 .212 

KK CP34 
KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 

KK R34 
KM Routing flow from CP34 to CP3537 through subbasin 37 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2469-23181/6475 

PAGE 
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1 
PAGE 6 

LINE 

RS 11 FLOW -1 
RC 0.045 0.035 0.045 6475 ,0233 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 

KK UC37 
KM SUBBASIN 37, LINNAMEC WASH CENTRAL, COMBINED 32 AND 37 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC35 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.27 K b =  0.035 S=138.0 
BA .261 
LG .25 .38 3.90 .20 24.00 
tic ,246 .202 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITH ROUTED FLOWS FROM 

HC 3 
+ 

HEC-l INPUT 

KK R3537 
KM Routing flow from CP3537 to CP3149 through subbasin 49 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2318-2280)/1829 
R S  3 FIIOW -1 

KK UC49 
KM SiJBBASIN 49, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED POR THIS BASIN 
KM L= .47 K b =  0.032 S=148.0 

KK UC31 
KM SUBBASIN 31. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARRMETERS WERE PROVIDED FOR THIS BASIN 
XM I,= 2.04 Kb= 0.066 S= 128.0 

...~ - -  ~ - ~ 

KM COMBINE RUNOFF FROM SUBBASINS 31,49 WITH RODTED FLOWS FROM 
KM R3537 

PAGE 
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KK R3149 
KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2280-2256)11219 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1219 0.0197 
RX 0 95 99 100 110 111 118 200 
RY 110 104 102 100 100 102 104 110 
RL 0.15 100 

KK UC46 
KM SUBBASIN 46. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .30 Kb= 0.060 Adj. Slope= 324.0 

UC .I29 .LOO 
UA 0 5 16 3 0 65 77 84 90 94 97 

HEC-1 INPUT 
252 

1 
PAGE 7 

LINE 

253 

~ ~~ ~ 

KM ROUTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2346-2315111783 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1783 0.0174 
RX 0 92 99 100 105 106 113 200 

KK UC45 
KM SUBBASIN 45. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.030 S= 135.0 
BA .086 
LG .25 .39 3.60 .15 24.00 
UC ,150 .I02 
UA 0 5 16 30 65 77 84 90 94 97 

.... 
KM SUBBASIN 47, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .39 Kb= 0.056 Adj. Slope= 324.0 

KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 
KM R46 

KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2315-2256112170 
RS 4 FLOW -1 

PAGE 
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PAGE 8 

LINE 

1 
PAGE 9 

LINE 

RL 0.15 100 

HEC-1 INPUT 

KK UC48 
KM SUBBASIN 48, UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .92 K b =  0.048 S= 117.0 
BA .I97 
LG .25 .39 3.70 .16 30.00 
UC .275 .209 
* 

.... ---- 
KM SUBBASIN 50, UNNAMED WASH CENTRAL, COMBINED 50 AND 98 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP4850 
KM COMBINE SWBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
KM R3149 AND R4547 
HC 4 
* 

KK R4850 
KM Routing flow from CP4850 to CP5157 through subbasin 57 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2256-2235111509 
RS 2 FLOW - 1 

KK UC51 
KM SUBBASIN 51, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .42 K b =  0.061 Adj. Slope= 317.0 
BA ,060 
LG .25 .36 5.00 .21 26.00 

KK UC57 
KM SUBBASIN 57, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 K b =  0.061 S= 200.0 
BA .037 

HEC-1 INPUT 

ID. . . . . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51.57 WITH ROUTED FLOWS FROM 

PAGE 
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KK R5157 
KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2235-2208)/1796 
PC 2 mow -1 

KK UC58 
KM SUBBASIN 58, UNNAMED WASH 'CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 Kb= 0.055 Adj. Slope= 317.0 

KK UC59 
KM SUBBASIN 59, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP5859 
KM COMBINE RUNOFF FROM SUBBASINS 58,59 WITH ROUTED FLOWS FROM 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
DT D5859S 
DI 0 50 100 500 10000 
OQ 0 24.9 49.5 248.5 4970 
* 

KK R5859N 
KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2208-2195)1699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 

HEC-1 INPUT 1 
PAGE 10 

LINE 

KK UC63 
KM SUBBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.056 Adj. Slope= 322.0 
BA ,117 
LG .25 .36 5.00 .19 19.00 
UC ,208 ,186 
* 

PAGE 
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LINE 

-- ~. 
KM COMBINE RUNOFF FROM SUBBASIN 63 WITH ROUTED FLOWS 
KM FROM RD5859N 
HC 2 

KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SUBBASIN 66 
KM SLOPE = (2195-2170111394 
RS 2 FLOW - 1 
RC 0.045 0.030 0.045 1394 0.0179 
RX 60 80 99 100 125 126 145 165 

KK UC66 
KM SUBBASIN 66, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.081 Adi. Slow= 324.0 

KK UC62 
KM SUHBASIN 62, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.33 Kb= 0.057 Adj. Slope= 321.0 
EA ,361 
LG .25 .35 6.10 .13 14.00 
UC .250 ,179 

KM COMBINE RUNOFF FROM SUBHASINS 62, 66 WITH ROUTED FLOWS 
KM FROM R63 
HC 3 
* 

HEC-1 INPUT 

ID.... . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK R6266 
m ROUTE FLOWS FROM CP6266 TO C ~ 8 2  TBROUGH SUBBASIN 82 
KM SLOPE = (2170-2150)1990 
RS 2 FLOW -1 

KM RECALL DIVERTED FLOW FROM D5859N 
DR D5859S 

KK R5859S 
KM ROIJTING DIVERTED FLOW FROM D5859S TO CP64 THROUGH SUBBASIN 64 
KM SLOPE = (2208-2194)/803 
RS 1 FLOW -1  
RC 0.045 0.030 0.045 803 0.0174 
RX 0 50 99 100 125 126 175 225 
RY 104 103 102 100 100 102 103 104 

PAGE 
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LINE ID. 

SUBBASIN 64, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

CP64 
COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
DIVERSION RD5859N 

2 1.88 

D64N 
DIVERSION OF FLOWS AT FLOW SPLIT 
SOUTHERN PART OF DIVERSION GOES OFF SITE 

RD64N 
ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
ENDPOINTS WERE EXTENDED 
SLOPE = (2194-2161111721 

2 FLOW -1 
0.045 0.030 0.045 1721 0.0192 

HEC-1 INPUT 

UC87 
SUBBASIN 87, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .33 Kb= 0.118 S= 101.0 
,025 
.25 .35 3.40 .62 8.00 
,317 .352 

CP87 
COMBINE SUBBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
DIVERSION RD64N 

2 

. .- . . . . 
ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
SLOPE = (2161-21501/557 

1 FLOW -1 
0.045 0.030 0.045 557 0.0197 

25 85 99 100 120 121 135 195 
106 104 102 100 100 102 104 106 

UC82 
SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82, 83 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .22 Kb= 0.136 Adj. Slope= 220.0 
,022 
.25 .36 4.30 ,400 14.00 
,175 ,143 
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KM COMBINE DIVERTED FLOWS FROM D87NI ROUTED FLOWS FROM R 6 2 6 6 ,  
KM SUBBASIN 8 2  

1 
PAGE 13 

LINE 

KM ROIJTING FLOW FROM CP82  TO C P 8 4  THROUGH SUBBASIN 8 4  
KM SLOPE = ( 2 1 5 0 - 2 1 3 8 ) / 5 1 9  
R S  1 FLOW 1 
RC 0 . 0 4 5  0 . 0 3 0  0 . 0 4 5  5 7 9  0 . 0 2 0 7  
RX 5 0  7 5  9 9  1 0 0  1 2 5  1 2 6  1 5 0  1 7 5  

HEC-1 INPUT 

.... . ~ ... 
KM DIVERSION OF FLOWS AT FLOW S P L I T  8 4  
KM PART OF TRIPLE DIVERSION J U S T  UPSTREAM OF TERRAVITA WAY 

. .. . -~.. 
KM SUBBASIN 8 4 ,  UNNAMED WASH CENTRAL, 
KM THE FOLLOWING PAPAMETERS WERE PROVIDED FOR T H I S  BASIN 
KM I,= . 3 0  Kb- 0 . 1 0 2  A d i .  S l o p e =  2 4 6 . 0  

KK C P 8 4  
KM COMBINE SUBBASIN RUNOFF FROM 8 4  WITH REMAINDER OF DIVERTED FLOWS 
KM FROM D84N 
HC 2 

KK R84  
m ROUTING FLOW FROM CP84  TO ~ ~ 7 8 7 9  THROUGH SUBBASIN 7 9  
KM ENDPOINTS WERE EXTENEED 
KM SLOPE = ( 2 1 3 8 - 2 0 5 4 ) / 3 4 6 3  
R S  5 FLOW -1 

KM SUBBASIN 7 9 ,  UNNAMED WASH CENTRAL, COMBINED 7 9  ANE 9 2  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H I S  BASIN 
KM L= .88 Kb= 0 . 0 4 0  Ad , .  S l o p e =  2 3 3 . 0  

KK UC78 
KM SUBBASIN 7 8 .  UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H I S  BASIN 
KM L= . 8 6  Kb= 0 . 0 3 6  A d j  . S l o p e =  3 1 9 . 0  

PAGE 
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HEC-1 INPUT I 

PAGE 14 

LINE 

KK CP7879 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 78. 79 WITH ROUTED FLOWS 
KM FROM R84 
HC 3 
+ 

KK R7879 
KM ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2054-2048)/256 
RS 1 FLOW - 1 

KK UC77 
KM SUBBASIN 77. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .93 K b -  0.048 Adj. Slope= 324.0 
BA ,096 
LG .25 .34 6.70 .13 16.00 
UC .I58 .171 

KK CP77 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
KM FROM R7879 
HC 2 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2048-2037)1593 
RS 1 FLOW -1 

KK UC89 
KM SUBBASIN 89. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .77 K b =  0.057 S= 126.0 
BA .073 
LG .25 .33 6.40 .20 17.00 
UC .267 ,307 

1 
PAGE 15 

LINE 

HEC-1 INPUT 
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-. .. 
COMBINE SUBBASIN RUNOFF FROM BASIN 89 WITH ROUTED FLOWS 
FROM R77 

~ -. 
ROUTING FLOW FROM CP89 TO CP90EN THROUGH SUBBASIN 90 
CHANNEL ENDS WERE EXTENDED 
SLOPE = (2037~2008)/1912 

2 FLOW -1 
0.045 0.030 0.045 1912 0.0152 

0 80 99 100 115 116 135 200 
110 104 102 100 100 102 104 110 

0.25 100 

uc74 
SUBBASIN 74, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.13 Kb= 0.071 Adj. Slope= 328.0 
.I51 
.25 .34 6.60 .13 14.00 
,271 .281 

KK UC76 
KM SUBBASIN 76, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= .64 Kb= 0.053 Adj. Slope= 302.0 
BA .041 
LG .25 .35 6.10 .16 14.00 

KK CP7476 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 74 AND 76 

KK R7476 
m ROIJTING FLOW FROM CP7476 TO ~ ~ 7 5  THROUGH SUBBASIN 75 
m ENC POINTS WERE EXTENDED 
KM SLOPE = (2031-2017)/524 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 524 0.0267 
RX 0 80 99 100 112 113 132 200 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 
* 

1 
PAGE 16 

HEC-1 INPUT 

LINE 

uc75 
SUBBASIN 75, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.38 Kb= 0.068 Adj. Slope= 322.0 
,192 

CP75 
COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 

UC10024E.OHl PAGE 
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LINE 

KM FROM R7476 
HC 2 

.... .... 
KM ROUTING FLOW FROM CP75 TO CP9OEN THROUGH SUBBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2017-2008)/723 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 723 0.0124 

KK UC90 
KM SUBBASIN 90, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.103 S= 151.0 
BA ,038 
LG .25 .35 3.70 .55 14.00 
UC .296 ,341 

~~~~ - - ~ -  

KM SUBBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .75 Kb= 0.107 S= 109.0 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 

HEC-1 INPUT 

KK RD84S 
KM ROUTING FLOW FROM CP84 iD84S) TO D84ii 

KK D84IIS 
KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM D84S FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 

KK RD841S 
KM ROUTING FLOWS FROM D8411S TO CP94DS 
KM SLOPE = 12140-2078)/3225 

PAGE 
14 



703 
704 
705 
706 
707 
708 

1 
PAGE 18 

LINE 

RS 1 FLOW -1 
RC 0,045 0.030 0.045 3225 0.0132 
RX 0 50 99 100 125 126 175 225 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 
* 

.... - ~- - 

KM SUBBASIN 94, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .53 ~ b =  0.113 S= 108.0 

KK CP34DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED FLOW 
KM FROMRD84IS 

.......... 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
KM SLOPE = (2078-%041)/1950 

HEC-1 INPUT 

ID.... . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7.......8.......9..... 

KK D84IIN 
KM RECALL DIVERTED FLOW FROM D8411 
DR D8411N 

KK RD84IN 
KM ROUTING FLOW FROM D841I TO CP88EN 
KM SLOPE = (2140-2041)/5175 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 5175 0.0131 
RX 60 78 90 100 125 132 135 150 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK UC88 
KM SUBBASIN 88, UPNAMED WASH CENTRAL, COMBINED SUBBASIN 86, 88, 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM Lz1.08 Kb=O.104 S=111.0 

KK CP88EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD841N 
HC 3 

KK UC95 
KM SUBBASIN 95. UtNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.22 Kb= 0.120 Adj.Slope= 220 

PAGE 
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LINE ID.. 

UC93 
SUBBASIN 93, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .64 ~bs0.093 S=135.0 
.038 
.25 .30 8.00 .07 13.00 
,321 ,475 

HEC-1 INPUT 

---- 
SUBBASIN 96, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .73 Kbs 0.110 S= 113.0 

UClO024E.OHl PAGE 
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aPuT SCHEMATIC DIAGRAM OF STREAM NETWORK 

LINE ( V )  ROUTING (... > )  DIVERSION OR PUMP FLOW 

NO. ( . )  CONNECTOR (< - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

42 UC8 

UC10024E.OH1 PAGE 
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I * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 

UC10024E.OHl PAGE 
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RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN 
AREA OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

STATION 

PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK RREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

NYDROGRAPH AT 

HYDROGRAPB AT 

3 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

> 
3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC59 41. 12.20 6. 2. 1. .03 

3 COMBINED AT 
CP5859 2622. 12.20 385. 110. 40. 1.88 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

UC10024E.OH1 PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

U C 1 0 0 2 4 E . O H l  PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

UC90 50. 12.17 6. 2. 1. .04 

HYDROGRAPH AT 
UC91 84. 12.27 15. 4. 1. .07 

4 COMBINED AT 

HYDROGRAPH AT 

ROWED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDRNRAPH AT 

HYDROGIULPH AT 

***  NORMAL END OF HEC-1 *'* 
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BLOOD HYDROCRAPH PIICFAGICE IHEC-1) ' 
JUN 1998 

"ERSlO" 6 .  I 

* U.S.  A- CORPS OP ENGINEERS ' 
' HYDROLOOTC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIBORNIA 95616 

19161 756-1104 

THIS PROD- REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl IJEN 731. HEClGS. HEClDB, AND HEClKW. 

T i l P  DEPTNTTTONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 

1 
PAGE 1 

LINE 

HEC-1 INPUT 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 10-YEAR &HOUR MODEL FILENAME: UC106F.DAT 
ID FUTURE CONDITIONS 
ID CAREFREE DRAINAGE MASTER PLAN 
ID FCD 2000C037 
ID BY CH2M HILL 
ID FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID DECEMBER 2001 (Final Revlsion March 2004) 
ID * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%%** * * * * * * * *  
ID 10 YEAR ANALYSIS 6-HOUR STORM 
ID 
ID GREEN AND AMPT LOSS RATE METHOD, NMIN=2 
ID CLARK UNIT HYDROGRAPH, NORMAL DEPTH CHANNEL ROUTING 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 
ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW v 2.1 
ID 
ID 
*DIAGRAM 
IT 2 2000 
TO 5 

PAGE 
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HEC-1 INPUT 1 
PAGE 2 

LINE ID. ...... 1. ...... 2 ....... 3. ...... 4.......5.......6.......7.......8.. 

KK UC8 
KM SZTB-BASIN 8, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WEFS PROVIDED FOR THIS BASIN 
KM L=1.04 Kb=O.O31 5.138.0 
BA .054 
LG .30 .36 4.9 .26 36.0 
UC .379 .686 
UA 0 5 16 30 65 77 84 90 
UA 100 

KK UC9 
KM SUBBASIN 9, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=O.91 Kb=O.O31 5.145.0 
BA ,047 

~ ~~ ~ ~~ ~ ~~ 

KM CONCFBTRATION POINT 89 
KM COMBINES RUNOFF FROM SDBBASINS UC8 AND UC9 

KK RCP89 
KM ROUTING REACH FROM CP89 TO CP1819 THROUGH SUBBASIN 18 
KM NORMAL DEPTH CHANNEL ROUTING 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2596-2540112933 
RS 5 FLOW -1 
RC 0.045 0.035 0.045 2933 0.0191 
RX 0 90 99 100 108 109 120 200 

KK UC18 
KM SDBBASIN 18, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.56 Kb= 0.091 S=101.0 
BA .040 
LG .25 .36 5.0 .23 24.00 
UC ,300 ,379 
UA 0 5 16 30 65 77 84 90 
UA 100 

HEC-1 INPUT I 
PAGE 3 

LINE 

PAGE 
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1 
PAGE 4 

LINE 

KK UC19 
KM SUBBASIN 19, UNNMED WASH CENTFAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.52 Kb= 0.069 S=135.0 

KK CP1819 
KM COMBINES RUNOFF FROM SUBBASINS UC18, UC19 AND RCP89 
HC 3 
+ 

KK 83.819 
KM ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOIMTS WERE EXTENDED 
KM SLOPE = (2540-2511)/1790 
RS 2 FLOW - 1 
RC 0.045 0.030 0.045 1790 0.0162 
RX 0 92 99 100 112 113 120 200 

KK UC22 
KM SUHBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED TOR THIS BASIN 
KM L= .76 Kb= .I04 S=111.0 
BA ,032 
LG .25 .36 5.00 .23 14 .OO 
UC .163 ,658 

KK UC23 
KM SUBBASIN 23, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .40 Kb= 0.125 S=121.0 
BA ,013 
LG .25 .36 5.00 .23 18.00 

KK CP2223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 

KK R2223 
KM ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2511-2482)/1862 
RS 2 FLOW -1 
RC 0.045 0.03 0.045 1862 0.0156 

HEC-1 INPUT 

KK UC28 
KM SUBBASIN 28, UNNAMED WASH CENTRAL. COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= -57 Kb= 0.106 S=109.0 
BA ,055 

PAGE 
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R28 
ROUTING REACH FROM CP1028 TO CP2930 THROUGH SUBBASIN 30 
ENDPOINTS WERE EXTENDED 
SLOPE = (2502-24821/1296 

2 FLOW -1 

~ ~ ~~~ 

SUBBASIN 29, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .47 Kb= 0.116 S=109.0 

UC3 0 
SUBBASIN 30, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

CP2930 
COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 

KK R2930 
KM Routing flow from CP2930 to CP34 through subbasin 34 
KM SLOPE = (2482-246911925 
KM ENDPOINTS WERE EXTENDED 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 925 0.0141 

HEC-1 INPUT 1 
PAGE 5 

LINE 

KK UC34 
KM SUBBASIN 34. UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.31 Kb=O.116 S=117.0 
BA ,037 
LG .25 .36 4.90 .22 12.00 
UC ,213 ,168 

KK CP34 
KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 
KM R2930 
HC ' 2 

PAGE 
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KM Routing flow from CP34 to CP3537 through subbasin 37 
KM ENDPOINTS WERE EXTENDED 
KM SI.OPE = (2469-2318)/6475 
RS 11 FLOW -1 
RC 0.045 0.035 0.045 6475 ,0233 
R Y  0 90 99 100 105 106 115 200 

KK UC37 
KM SUBBASIN 37. UNNAMED WASH CENTRAL, COMBINED 32 AND 37 -. 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=2.03 Kb=0.160 S=98.0 

.... ---- 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.27 Kb= 0.035 S=138.0 

KK CP3537 
KM COMBINE SWBASIN RUNOFF FROM 35, 37 WITll ROUTED FLOWS FROM 
KM R34 
HC 3 

HEC-1 INPUT 

........ 
KM Routing flow from CP3537 to CP3149 through subbasin 49 
KM ENDPOIl'iTS WERE EXTENDED 
KM SLOPE = (2318-2280)11829 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1829 0.0208 
RX 0 90 99 100 105 106 115 200 

KK UC49 
KM SUBBASIN 49, DNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC31 
KM SUBBASIN 31, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.04 Kb= 0.066 S= 128.0 
BA .405 
LG .25 . 3 8  4.10 .18 20.00 
UC ,475 .479 
* 

KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31,49 WITH ROUTED FLOWS FROM 

PAGE 
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KK R3149 
KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2280-2256111219 
RS 2 FLOW -1 

.-.. 
KM SUBBASIN 46, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .30 Kbn0.060 Adj..Slope=324.0 

255 
256 
257 

1 
PAGE 7 

UA 0 5 16 30 65 77 84 90 
HEC-1 INPUT 

LINE 

KK R4 6 
KM ROUTING FLOW FROM SWBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2346-2315)/1783 
RS 3 FLOW -1 

KK UC45 
KM SUBBASIN 45, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.030 S= 135.0 
BA ,086 
LG .25 .39 3.60 .15 24.00 
UC ,233 ,167 

KK UC47 
KM SUBBASIN 47, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PRRAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .39 Kb= 0.056 Adj. Slope= 324.0 
BA .031 
LG .25 .39 3.60 .15 24.00 
UC ,217 ,229 
UA 0 5 16 30 65 77 84 90 

KK CP4547 
KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 

KK R4547 
KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 



I 

PAGE 8 

LINE 

KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2315-2256)/2170 
RS 4 FLOW -1 
RC 0.045 0.035 0.045 2170 

HEC-1 INPUT 

KK UC48 
KM SUBBASIN 48, UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.92 Kb=0.048 S=l17.O 

KK UC50 
KM SUBBASIN 50, UNNAMED WASH CENTRAL, COMBINED 50 AND 98 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .27 Kb= 0.037 S= 93.0 
BA -019 
LG .25 .38 3.80 .24 24.00 
UC -221 .230 

KK CP4850 
KM COMBINE SUBBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
KM R3149 AND R4547 
HC 4 
* 

KK 84850 
KM Routing flow from CP4850 to CP5157 through subbasin 57 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2256-2235)/1509 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1509 0.0139 
RX 0 95 99 100 115 116 120 200 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 
* 

KK UC51 
KM SllBBASIN 51, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM Lz .42 Kb= 0.061 Adj. Slope= 317.0 

KK UC57 
KM SUBBASIN 57, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARRMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 Kb= 0.061 S= 200.0 
BA .037 
LG .25 .37 4.20 .28 20.00 
UC .333 .395 

HEC-1 INPUT 
PAGE 9 
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379 
380 
381 

1 
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LINE 

KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51,57 WITH ROUTED FLOWS FROM 
KM R4850 
HC 3 

KK R5157 
KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2235-2208)/1796 
RS 2 FLOW -1 

KK UC58 
KM SUBBASIN 58, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 Kb= 0.055 Adj. Slope= 317.0 
BA ,110 
LG .25 .37 4.80 .13 20.00 
UC ,292 ,246 

.... .... 
KM SUBBASIN 59, UNNAMED WASH CENTIVLL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.49 Kb=o.105 S=112.0 

KK CP5859 
KM COMBINE RUNOFF FROM SUBBASINS 58.59 WITH ROUTED FLOWS FROM 
KM R5157 
HC 3 
+ 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
DT 058595 
DI 0 50 100 500 10000 

KK R5859N 
KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2208-219511699 
RS 1 FLOW -1 

KK UC63 
KM SUBBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.056 Adj. Slope= 322.0 
BA ,117 
LG .25 .36 5.00 .19 19.00 

PAGE 
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KK CP63 
KM COMBINE RUNOFF FROM SUBBASIN 63 WITH ROUTED FLOWS 
KM FROM RD5859N 
HC 2 

KK R63 
KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SUBBASIN 66 
KM SLOPE = (2195-2170)/1394 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1394 0.0179 
RX 60 80 99 100 125 126 145 165 

RY 106 104 102 100 100 102 104 106 

RL 0.35 100 

KK UC66 
KM SUBBASIN 66, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.081 Adj. Slope= 324.0 
BA ,037 
LG .25 .36 5.00 .25 14.00 
UC ,283 ,364 
* 

KM THE FOLLOWING 1 
KM L= 1.33 K b =  0.057 Adj. Slope= 321.0 

KK CP6266 
KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITH ROUTED FLOWS 
KM FROM R63 
HC 3 
* 

HEC-1 INPUT 1 
PAGE 11 

LINE 

R6266 
ROUTE FLOWS FROM CP6266 TO CF82 THROUGH 
SLOPE = (2170-2150)/990 

2 FLOW -1 
0.045 0.030 0.045 990 0.0202 

2 5 85 99 100 100 

SUBBASIN 

KK D5859S 
KM RECALL DIVERTED FLOW FROM D5859N 
DR D5859S 
* 

KK R5859S 
KM ROUTING DIVERTED FLOW FROM D5859S TO CP64 THROUGH SUBHASIN 64 
KM SLOPE = 12208-2194)/803 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 803 0.0174 
RX 0 50 99 100 125 126 175 225 
RY 104 103 102 100 100 102 103 104 
RL 0.15 100 
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UC64 
SUBBASIN 64, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .15 Kb= 0.078 S= 166.0 

CP64 
COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
DIVERSION RD5859N 

2 1.88 

KK D64N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
KM SOUTHERN PART OF DIVERSION GOES OFF SITE 

KK RD64N 
KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2194-21611/1721 
RS 2 FLOW -1 

1 
PAGE 12 

LINE 

KK UC87 
KM SUBBASIN 87, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .33 Kb= 0.118 S= 101.0 
BA ,025 
LG .25 .35 3.40 .62 8.00 
UC ,329 .367 
* 

KM COMBINE SUBBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
KM DIVERSION RD64N 
HC 2 
* 

KK RD87N 
KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2161-215011557 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 557 0.0197 
RX 25 85 99 100 120 121 135 
RY 106 104 102 100 100 102 104 
RL 0.35 100 
* 

KK UC82 
KM SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82, 83 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .22 Kb= 0.136 Adj. Slope- 220.0 
BA ,022 
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10 



1 
PAGE 1 3  

LINE 

KK C P 8 2  
KM COMBINE DIVERTED FLOWS FROM D87N. ROUTED FLOWS FROM R 6 2 6 6 ,  
KM SUBBASIN 8 2  
HC 3 2 . 4 5  

ROUTING FLOW FROM C P 8 2  TO C P 8 4  THROUGH SUBBASIN 8 4  
SLOPE = ( 2 1 5 0 - 2 1 3 8 1 1 5 7 9  

1 FLOW -1 
0 . 0 4 5  0 . 0 3 0  0 . 0 4 5  5 7 9  0 . 0 2 0 7  

5 0  7 5  9 9  1 0 0  1 2 5  1 2 6  1 5 0  

HEC-1 INPUT 

. -. - . - - . 
KM DIVERSION OF FLOWS AT FLOW S P L I T  8 4  
KM PART OF TRIPLE DIVERSION JUST UPSTREAM OF TERRAVITA WAY 
DT D 8 4 S  
D I  0 5 0 0  1 2 7 5  1 5 5 0  1 9 6 4  2 4 7 5  3 2 2 3  4 0 0 0  

KK UC84 
KM SUBBASIN 8 4 ,  ONNAMED WASH CENTRAL, 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H I S  BASIN 
KM L= . 3 0  Kb=  0 . 1 0 2  A d i .  S l o p e =  2 4 6 . 0  

KK C P 8 4  
KM COMBINE S W B A S I N  RUNOFF FROM 8 4  WITH REMAINDER OF DIVERTED FLOWS 
KM FROM D84N 

KK R84  
KM ROUTING FLOW FROM C P 8 4  TO C P 7 8 7 9  THROUGH SUBBASIN 7 9  
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = ( 2 1 3 8 - 2 0 5 4 ) / 3 4 6 3  
R S  5 FLOW -1 

. .. . -~ ~ 

KM SUBBASIN 7 9 ,  UI'WAMED WASH CENTRAL, COMBINED 7 9  AND 9 2  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H I S  BASIN 
KM L= . 8 8  Kb= 0 . 0 4 0  Adj. S l o p e =  2 3 3 . 0  

PAGE 
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LINE 

KM SUBBASIN 78, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .86 Kb= 0.036 Adj. Slope= 319.0 
BA ,177 
LG .25 .35 6.00 .17 17.00 
UC ,271 ,206 
UA 0 5 16 30 65 77 84 90 
UA 100 

HEC-1 INPUT 

KK CP7879 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
XM FROM R84 

KK R7879 
KM ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2054-2048)/256 
RS 1 FLOW -1 

KK UC77 
KM SUBHASIN 77, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .93 Kb- 0.048 Adj. Slope= 324.0 
BA .096 
LG .25 . 3 4  6.70 .13 16.00 
UC ,300 ,348 
UA 0 5 16 3 0 65 77 84 90 
UA 100 

KK CP77 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
KM PROM R7879 
RC 2 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2048-2037)/593 
RS 1 FLOW -1 

KK UC89 
KM SUBBASIN 89, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .77 Kbs 0.057 S= 126.0 
BA ,073 
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HEC-1 INPUT 
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LINE 

KK CP89 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 89 WITH ROUTED FLOWS 
KM FROM R77 
HC 2 

KK R89 
KM ROUTING FLOW FROM cP89 TO CPROEN THROUGH SUBBASIN 90 
KM CHANNEL ENDS WERE EXTENDED 
KM SLOPE = (2037-2008)/1912 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1912 0.0152 
RX 0 80 99 100 115 116 135 200 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK UC74 
KM SUBBASIN 74, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.13 Kb= 0.071 Adj. Slope= 328.0 

KK UC76 
KM SUBBASIN 76, UNNAMED WASH CENTRAL 
KM 'THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= .64 Kb= 0.053 Adi. Slooe= 302.0 

KK CP7476 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 74 AND 76 

KK R7476 
KM ROUTING FLOW FROM CP7476 TO CP75 THROUGH SUBBASIN 75 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2031-2017)/524 
RS 1 FLOW 1 

RL 0.25 100 

HEC-1 INPUT 

KK UC75 
KM SUBBASIN 75, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDE0 FOR THIS BASIN 
KM L= 1.38 Kb= 0.068 Adj. Slope= 322.0 
BA ,192 
LG .25 .34 6.50 .15 14.00 
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LINE 

~ ~ ~- . 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 
KM FROMR7476 

KM ROUTING FLOW FROM CP75 TO CP9OEN THROUGH SUBBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2017-2008)/723 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 723 0.0124 

KK UC90 
KM SUBBASIN 90, UNNAMED WASH CFXCRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.103 S= 151.0 
RA .O?R 

KK UC91 
KM SUBBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .75 Kb= 0.107 S= 109.0 
BA ,073 
LG .25 .31 7.40 .14 14.00 
UC ,333 ,388 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 

HEC-1 INPUT 

KK D84S 
KM RETREVIAL OF DIVERTED FLOW FROM D84S 
DR D84S 

KK RD84S 
KM ROUTING FLOW FROM CP84 (D84S) TO D84ii 
KM SLOPE = (2144-2140)1303 
RS 6 FLOW -1 

~~~~ - ~ --.- 
KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM D84S FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 

PAGE 
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RD84IS 
ROUTING 
SLOPE = 

FLOWS FROM D8411S TO CP94DS 

KK UC94 
KM SUBBASIN 94, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED PLOW 
KM FROM RD84IS 
HC 2 

KK R94DS 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
KM SLOPE = (2078-2041)/1950 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 1950 0.0189 
RX 60 85 99 100 108 109 123 148 

HEC-l INPUT 1 
PAGE 18 

RY 106 104 102 LOO 100 102 104 106 
RL O.Z!i 100 

KK D84IIN 
KM RECALL DIVERTED FLOW FROM D84II 
DR D84IIN 
* 

KK RD84IN 
KM ROUTING FLOW FROM D84II TO CP88EN 
KM SLOPE = (2140-2041)/5175 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 5175 0.0191 
RX 60 78 90 100 125 132 135 150 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK UC88 
KM SUBBASIN 88, UNNAMED WASH CENTRAL, COMBINED SOBBASIN 86, 88, 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.08 K b =  0.104 S=111.0 
BA ,108 
LG .25 .33 6.10 .20 14.00 
UC ,962 1.337 
* 

KK CP88EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD841N 
HC 3 
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LINE 

KM 
KM 
KM 
BA 
LG 
UC 

KK 
KM 
KM 
KM 
BA 
LG 
UC 

ID.. 

KK 
KM 
KM 
KM 
BA 
LG 
UC 
* 

zz 

SUBBASIN 95, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 0.22 Kb= 0.120 Adj.Slope= 220 
,024 
.25 .39 3.70 .15 5.00 
,142 ,106 

UC93 
SUBBASIN 93, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .64 Kb= 0.093 S= 135.0 
,038 
.25 .30 8.00 .07 13.00 
.275 ,400 

HEC-1 INPUT 

UC96 
SUBBASIN 96, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .73 Kb= 0.110 S= 113.0 
,061 
.25 .32 7.00 .12 13.00 
,317 .392 

UC106F.OHl PAGE 
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SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V1 ROUTING ( - - - > I  DIVERSION OR PUMP FLOW 

NO. I. ) CONNECTOR ( < - - - I  RETURN OF DIVERTED OR PUMPED FLOW 

4 7  UC8 
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752 UC96 

I * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 



RUNOFF S-Y 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDRDGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

RODTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

RODTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

STATION 
PEAK 
FLOW 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

&HOUR  HOUR 72-HOUR 

BASIN 
AREA 

PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

- - 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

UC106F.OH1 PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR. 72-HOUR 

UC59 30. 4.17 4. 1. 0. .03 

3 COMBINED AT 
CP5859 1190. 4.40 234. 59. 21. 1.88 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RODTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

RODTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 
RD87N 330. 4.47 65. 16. 6. 1.90 

HYDROGRAPH AT 
UC82 32. 4.07 2. 1. 0. .02 

3 COMBINED AT 
CP82 1216. 4.40 237. 60. 22. 2.45 

UC106F.OHl PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
R82 1216. 4.40 237. 60. 22. 2.45 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

UC106F.OHl PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

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

PAGE 
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a FLOOD HYDROGRAPH PACKAGE IHBC-II ' 
JUN 1998 

VERSION 4.1 

RUN DATE 16MIIROd TIME 08:41:411 ' ......................................... 

1 
PAGE 1 

U.S. ARMY CORPS 08 BNCINEBRS '' 
" HYDROLOGIC SNOINBERINO CBWBR ' 

609 SZCOND STAEET 
DAVIS. CIILIFOUNTII 95616 

1916) 756-1104 

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 lJ?.N 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OP VARIABLES -RTINP AND -RTIOR HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -IU?SKK ON RM-CARD WAS C W G E D  WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
Urn7 nD.PT"W9. "hMRDP&I( OIITF:.OW STIRMFRGENCE . SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREOUENCY. ........................... . .  --- 

OSSzREIU) TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND mPT INFILTmTION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT 

. . . . . . .  ...... ID . . . . . . .  1 2. 3.......4.......5.......6.......7.......8.......9...... 10 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 10-YERR 24-HOUR MODEL FILENAME: UC1024F.DAT 
ID EXISTING CONDITIONS 
ID CAREFREE DRAINAGE MASTER PLAN 
ID FCD 2000C037 
ID BY CH2M HILL 
ID FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID DECEMBER 2001 (Final Revislon March 2004) 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID 10 YEAR ANALYSTS 24-HOUR S T O W  
T" 
A-  

ID GREEN AND AMPT LOSS RATE METHOD, NMIN=2 
ID CLARK UNIT HYDROGMPH. NORMAL DEPTH CHANNEL ROUTING 
Tn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L" 

ID DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 
ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW v 2.1 
ID 

UC1024F.OHl PAGE 
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PAGE 2 

LINE 

JD 
JD 
JD 
JD 

KK 
KM 
KM 
KM 
BA 
LG 
UC 
UA 
UA 

ID.. . 

KK 
KM 
KM 
KM 
BA 
LG 
UC 
UA 
UA 

KK 
KM 
KM 
HC 

KK 
KM 
KM 
KM 
KM 
RS 
RC 
RX 
RY 
RL 

KK 
KM 
KM 
KM 
BA 
LG 
UC 
UA 
UA 

KK 
KM 
KM 
KM 
BA 
LG 
UC 

UC8 
SUB-BASIN 8, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
LE 1.04 Kb= 0.031 S=138_0 
.054 
.30 .36 4.9 .26 36.0 
,271 ,472 

0 5 16 30 65 77 84 

HEC-1 INPUT 

uc9 
SUBBASIN 9, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 0.91 Kb= 0.031 S1145.0 

CPC89 
CONCENTRATION POINT 89 
COMBINES RUNOFF FROM SUBBASINS UC8 AND UC9 

2 

RCP89 
ROUTING REACH FROM CP89 TO CP1819 THROUGH SUBBASIN 18 
NORMAL DEPTH CHANNEL ROUTING 
ENDPOINTS WERE EXTENDED 
SLOPE = (2596-2540)/2933 

5 FLOW -1 

UC18 
SUBBASIN 18, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 0.56 Kb=O.091 S=101.0 

UC19 
SUBBASIN 19, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 0.52 Kb= 0.069 S.135.0 

PAGE 
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HEC-1 INPUT 

1 
PAGE 4 

LINE 

KK CP1819 
KM COMBINES RDNOFF FROM SUBBASINS UC18, UC19 AND RCP89 

KK R1819 
KM ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12540-2511)/1790 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1790 0.0162 
RX 0 92 99 100 112 113 120 200 

KK UC22 
KM SUBBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC23 
KM SUBBASIN 23, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .40 Kb= 0.125 S=121.0 
BA ,013 
LG .25 .36 5.00 .23 18.00 
UC ,183 ,085 

KK CP2223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AM) 23 
HC 3 

KK R2223 
KM ROWING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2511-2482)/1862 
RS 2 FLOW - 1 
RC 0.045 0.03 0.045 1862 0.0156 
RX 0 95 99 100 112 113 117 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 
* 

HEC-1 INPUT 

.... ..-. 
KM SUEBASIN 28, UNNAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED POR THIS BASIN 
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LINE 

KM ROUTING REACH FROM CP1028 TO CP2930 THROUGH SUBBASIN 30 
KM ENDPOImS WERE EXTENDED 
KM SLOPE = (2502-24821/1296 
RS 2 FLOW -1 
RC 0.045 0.035 0.045 1296 0.0154 
RX 0 86 99 100 108 109 122 200 
RY 108 108 102 100 100 102 104 108 
RL 0.15 100 

KK UC29 
KM SUBBASIN 29, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.47 Kb~0.116 S=109.0 

KK UC30 
KM SUBBASIN 30, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .28 K ~ F  0.126 S=134.0 

KK CP2930 
KM COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 
KM CP2223 
HC 4 

KK R2930 
KM Routing flow from CP2930 to CP34 through suhbasin 34 
KM SLOPE = (2452-2469)/925 
KM ENDPOINTS WERE EXTENDED 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 925 0.0141 
RX 0 89 99 100 110 111 122 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

HEC-1 INPUT 

KK UC34 
KM SUBBASIN 34, UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.31 Kb=O.116 S=117.0 
BA .037 
LG .25 .36 4.90 .22 12.00 
UC .I54 ,118 

KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 
KM R2930 

- ~ ~ .  - 

KM Routing flow from CP34 to CP3537 through subbasin 37 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2469-2318116475 
RS 11 FLOW -1 
RC 0.045 0.035 0.045 6475 .0233 
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UC3 7 
SUBBASIN 37, UNNAMED WASH CENTRAL, COMBINED 32 RND 37 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 2.03 Kb= 0.160 S= 98.0 
1117 

UC35 
SUBBASIN 35, UNNAMED WASH CENTPAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.27 Kb= 0.035 5.138.0 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITH ROUTED FLOWS FROM 

1 
PAGE 6 

LINE 

R3537 
Routing f l o w  from CP3537 to CP3149 through ssubbasxn 49 
ENDPOINTS WERE EXTENDED 
SI.OPE = (2318.2280) 11829 

3 FLOW - 1 
0.045 0.035 0.045 1829 0.0208 

0 90 99 100 105 106 115 200 
108 104 102 100 100 102 104 108 

0.15 100 

.... -... 
KM SUBBASSN 49, W A M E D  WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC31 
KM SUBBASIN 31, UnlMAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31.49 WITH ROUTED FLOWS FROM 
KM R3537 
HC 3 
* 

KK R3149 
KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 

PAGE 
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LINE 

ENDPOINTS WERE EXTENDED 
SLOPE = (2280-2256)/1219 

2 FLOW -1 

- - - -  
SUBBASIN 46, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .30 Kb= 0.060 Adi. Slope= 324.0 

,154 ,121 
0 5 16 30 65 77 84 90 

HEC-1 INPUT 

ID.... ... 1. 2. ...... 

KK R4 6 
KM ROUTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12346-2315111783 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1783 0.0174 
RX 0 92 99 100 105 106 113 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC45 
KM SUBBASIN 45, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.030 S= 135.0 
BA ,086 
LG .25 .39 3.60 .15 24.00 
UC ,175 .I21 

KK uc47 
KM SUBBASIN 47, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .39 Kb= 0.056 Adj. Slope= 324.0 
BA ,031 
LG .25 .39 3.60 .15 24.00 
UC ,167 ,171 
UA 0 5 16 30 65 77 84 90 

KK CP4547 
KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 

KK R4547 
KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2315-2256)12170 
RS 4 FLOW -1 
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HEC-1 INPUT 

PAGE 8 

LINE ID.. 

--.- 
SUBBASIN 48, UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .92 Kb= 0.048 S= 117.0 

UC50 
SUBBASIN 50, UNNAMED WASH CENTRAL, COMBINED 50 AND 98 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .27 Kb= 0.037 S= 93.0 
-019 

CP4850 
COMBINE SUBBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
R3149 AND R4547 

4 

84850 
Routing flow from CP4850 to CP5157 through subbasin 57 
ENDPOINTS WERE EXTENDED 
S1,OPE = (2256-2235)/1509 

2 FLOW 1 

.... .... 
KM SUBBASIN 51, UNNWED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .42 Kb= 0.061 Adj. Slope= 317.0 

KK UC57 
KM SUBBASIN 57, UNNAMED WASH CENTRRL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

HEC-1 INPUT 1 
PAGE 9 

LINE 

KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51.57 WITH ROUTED FLOWS FROM 

PAGE 
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PAGE 10 

LINE 

KK R5157 
KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
KM ENDPOINTS WERE EXTENDED 

KK UC58 
KM SWBASIN 58, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 Kb= 0.055 Adj. Slope= 317.0 
BA .llO 

KK UC59 
KM SUBBASIN 59, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .49 Kba 0.105 S= 112.0 
BA .034 

KM COMBINE RUNOFF FROM SUBBASINS 58.59 WITH ROUTED FLOWS FROM 
KM R5157 
HC 3 
* 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
DT D5859S 
DI 0 50 100 500 10000 
DQ 0 24.1 49.5 248.5 4970 

KK R5859N 
KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12208-2195)/699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 

HEC-1 INPUT 

KK UC63 
KM SUBBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb.; 0.056 Adj. Slope= 322.0 
BA ,117 
LG .25 .36 5.00 .19 19.00 
UC ,242 ,219 
* 

KK CP63 
KM COMBINE RUNOFF FROM SUBBASIN 63 WITH ROUTED FLOWS 

PAGE 
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KM FROM RD5859N 
HC 2 * 

I 

PAGE 11 

LINE 

KK 863 
KM RODTE FLOWS FROM CP63 TO CP6266 THROUGH SUBBASIN 66 
KM SLOPE = (2195-2170)/1394 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1354 0.0175 
RX 60 80 99 100 125 126 145 165 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 
* 

KK UC66 
KM SUBBASIN 66, UNNAMED WASH CENTRAL 
KM THE FOLWWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.081 Adj. Slope= 324.0 
BA .037 
LG .25 .36 5.00 .25 14.00 
UC .ZOO .247 , 

.-. .... 
KM SUBBASIN 62, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.33 K b =  0.057 Adj. Slope= 321.0 

KK CP6266 
KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITli ROUTED FLOWS 
KM FROM R63 
HC 3 

REC-1 INPUT 

KK R6266 
KM ROUTE FLOWS FROM CP6266 TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2170-21501 I990 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 990 0.0202 
RX 25 85 99 100 100 121 135 195 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 
* 

KK D5859S 
KM RECALL DIVERTED FLOW FROM D5859N 

.... ~~ .... ~ 

KM ROUTING DIVERTED FLOW FROM D5859S TO CP64 THROUGH SUBBASIN 64 
KM SLOPE = 12208-2194)/803 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 803 0.0174 

KK UC64 
KM SUBBASIN 64, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

PAGE 
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KK CP64 
KM COMBINE SDBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
KM DIVERSION RD5859N 
HC 2 1.88 

447 KK D64N 
448 KM DIVERSION OF FLOWS AT FLOW SPLIT 
449 KM SOUTHERN PART OF DIVERSION GOES OFF SITE 
450 LYT 064s 
451 DI 0 50 100 500 10000 
452 DQ 0 22.5 45 225 4500 

1 
PAGE 12 

LINE 

KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12194-21611/1721 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1721 0.0192 

HEC-1 INPUT 

.... .... 
KM SUBBASIN 87, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP87 
KM COMBINE SUBBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
KM DIVERSION RU64N 
HC 2 
* 

473 KK RD87N 
474 KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
475 KM SLOPE = 12161-215011557 

RS 1 FLOW -1 
RC 0.045 0.030 0.045 557 0.0197 
RX 25 85 99 100 120 121 135 195 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 

KK UC82 
KM SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82, 83 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .22 Kb=0.136 Adj.Slope=220.0 
BA ,022 
LG .25 .36 4.30 ,400 14.00 
UC .I33 ,106 

UC1024F.OHl PAGE 
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LINE 

KM COMBINE DIVERTED FLOWS FROM D87N. ROUTED FLOWS FROM R6266, 
KM SlJBBASIN 82 
HC 3 2.45 
* 

.... 
KM ROUTING FLOW FROM CP82 TO CP84 THROUGH SUBBASIN 84 
KM SLOPE = (2150-213811579 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 579 0.0207 
RX 50 75 99 100 125 126 150 17 5 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 
* 

HEC-1 INPUT 

.... -. ... 
KM DIVERSION OF FLOWS AT FLOW SPLIT 84 
KM PART OF TRIPLE DIVERSION JUST UPSTREAM OF TERRAVITA WAY 

KK UC84 
KM SUBBASIN 84, UNNAMED WASH CENTRAL, 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
m I,= .30 Kb= 0.102 Adj. slope= 246.0 
BA .013 

KK CP84 
KM COMBINE SUBBASIN RUNOFF FROM 84 WITH REMAINDER OF DIVERTED FLOWS 
KM FROM D84N 
HC 2 
* 

KK R84 
KM ROUTING FLOW FROM CP84 TO CP7879 THROUGH SUBBASIN 79 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2138-~2054)/3463 
R S  5 FLOW -1 

-. ~ 

KM SUBBASIN 79, WNAMED WASH CENTRAL. COMBINED 79 AND 92 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .88 K b =  0.040 Adj. Slope= 233.0 
BA .078 
LG .25 .35 4.30 .45 18.00 
IJC -229 ,277 

KK UC78 
KM SUBBASIN 78, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .86 K b =  0.036 Adj. Slope= 319.0 
BA ,177 
LG .25 .35 6.00 .17 17.00 

PAGE 
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PAGE 14 

LINE 

1 
PAGE 15 

LINE 

HEC-1 INPUT 

KK CP7879 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
KM FROM R84 
HC 3 

KK R7879 
KM ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2054-2048)/256 
RS ' 1 FLOW -1 

KK UC77 
KM SUBBASIN 77, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM Lr .93 Kb= 0.048 .Adj. Slope= 324.0 
BA .096 
LG .25 .34 6.70 .13 16.00 
UC .221 ,247 

KK CP77 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
KM FROMR7879 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2048-2037)1593 
RS 1 FLOW -1 

~ ~~ ~ ~~~~ 

KM SUBBASIN 89, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .77 Kb= 0.057 S= 126.0 
BA ,073 
LG .25 .33 6.40 .20 17.00 
UC ,233 ,265 
UA 0 5 16 3 0 65 77 84 90 94 97 
UA 100 
* 

HEC-1 INPUT 
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LINE 

KK CP89 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 8 3  WITH ROUTED FLOWS 
KM FROM R77 
HC 2 

KK R89 
KM ROUTING FLOW FROM CP89 TO CP90EN THROUGH SUBBASIN 9 0  
KM CHANNEL ENDS WERE EXTENDED 
KM SLOPE = ( 2 0 3 7 - 2 0 0 8 ) 1 1 9 1 2  
RS 2 FLOW -1 
RC 0 . 0 4 5  0 . 0 3 0  0 . 0 4 5  1 9 1 2  0 . 0 1 5 2  
RX 0 8 0  9 9  1 0 0  1 1 5  1 1 6  1 3 5  2 0 0  
RY 1 0 6  1 0 4  1 0 2  1 0 0  1 0 0  1 0 2  1 0 4  1 0 6  
RL 0 . 2 5  1 0 0  
* 

.... . 
KM SUBBASIN 7 4 ,  UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1 . 1 3  Kb= 0 . 0 7 1  A d j .  S l o p e =  3 2 8 . 0  

KK UC76 
KM SUBBASIN 7 6 ,  UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 6 4  Kb= 0 . 0 5 3  A d i .  S l o o e =  3 0 2 . 0  

KK CP7476 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 7 4  AND 7 6  

KK R7476 
KM ROUTING FLOW FROM CP7476 TO CP75 THROUGH SUBBASIN 7 5  
KM END POINTS WERE EXTENDED 
KM SLOPE = ( 2 0 3 1 - 2 0 1 7 ) / 5 2 4  
RS 1 FLOW -1 

RL 0 . 2 5  1 0 0  
* 

HEC-1 INPUT 

KK UC75 
KM SUBBASIN 7 5 ,  UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARRMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1 . 3 8  K b =  0 . 0 6 8  A d j .  S l o p e =  3 2 2 . 0  
BA , 1 9 2  
LG . 2 5  . 3 4  6 . 5 0  . 1 5  1 4 . 0 0  
UC , 2 2 3  . 2 3 9  
UA 0 5 1 6  3 0  6 5  7 7  8 4  9 0  9 4  9 7  
UA 1 0 0  

KK CP75 
KM COMBINE SUBBASIN RUNOFF FROM BASIN '75 AND ROUTED FLOWS 
KM FROMR7476 
HC 2 
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LINE 

KK R75 
KM ROUTING FLOW FROM CP75 TO CP90EN THROUGH SWBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2017-2008)/723 
RS 1 FLOW -1 

.... 
KM SUBBASIN 90, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC91 
KM SWBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .75 Kb= 0.107 S= 109.0 
BA .073 

KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 

HEC-1 INPUT 

KK D84S 
KM RETREVIAL OF DIVERTED FLOW FROM D84S 
DR D84S 

KK RD84S 
KM ROUTING FLOW FROM CP84 (D84S) TO D84ii 
KM SLOPE = (2144-2140)/303 
RS 6 FLOW -1 
RC 0.045 0.030 0.045 303 0.0132 
RX 0 50 99 100 125 126 175 225 

KK D84IIS 
KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM D84S FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 
DT D84IIN 
DI 0 79.7 255 490 880 1250 
DQ 0 78.3 229 419 732 1000 

KK RD84IS 
KM ROUTING FLOWS FROM D84IIS TO CP94DS 
KM SLOPE = (2140-2078)13225 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 3225 0.0192 
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LINE 

KK UC94 
KM SUBBASIN 94, UNNAMED WASH CENTPAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROWED FLOW 
KM FROMRD84IS 
RC 2 

KK 89405 
KM ROUTING FLOW FROM CP94DS TO CP88EN 

KM RECALL DIVERTEII FLOW FROM D84II 
DR D8411N 

KK RD84IN 
KM ROUTING FLOW FROM D8411 TO CP88EN 
KM SLOPE = (2140-2041)/5175 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 5175 0.0191 
RX 60 78 90 100 125 132 135 150 
RY 106 104 102 100 100 102 . 104 106 
RL 0.25 100 

KK UC88 
KM SUBBASIN 88, UNNAMED WASH CENTRAL. COMBINED SUBBASIN 86, 88, 97 
KM TIlE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.08 Rb= 0.104 S=111.0 

KK CP88EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS RND RD84IN 

KK UC95 
KM SUBBASIN 95, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.22 Kb= 0.120 Adi .Slope= 220 
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LINE 

KK UC93 
KM SUBBASIN 93, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .64 Kb= 0.093 S= 135.0 
BA .038 

HEC-1 INPUT 

KK UC96 
KM SUBBASIN 96, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .73 Kb= 0.110 S= 113.0 
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16 



1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (... > I  DIVERSION OR PUMP FLOW 

NO. . I CONNECTOR [<---I RETURN OF DIVERTED OR PUMPED FLOW 

42 UC8 
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( * * * )  RUNOFF ALSO COMPUTED AT T H I S  LOCATION 
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RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR  HOUR 72-HOUR 

BASIN 
AREA OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROWED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

STATION 

PAGE 
22 



PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC37 141. 12.27 28. 8. 3. .21 

HYDROGRAPH AT 
UC35 291. 12.13 33. 10. 4. .26 

3 COMBINED AT 
CP3537 644. 12.27 100. 29. 10. .82 

ROUTED TO 
R3537 636. 12.33 100. 29. 10. .82 

HYDROGRAPH AT 
UC49 74. 12.07 7. 2. 1. .05 

HYDROGRAPH AT 
UC31 365. 12.20 50. 14. 5. .41 

3 COMBINED AT 
CP3149 987. 12.27 155. 45. 16. 1.27 

ROUTED TO 
R3149 984. 12.30 155. 45. 16. 1.27 

HYDROGRAPH AT 
UC46 59. 12.03 5. 1. 0. .03 

ROUTED TO 
R46 57. 12.07 5. 1. 0. .03 

HYDROGRAPH AT 
UC45 147. 12.03 12. 3. 1. .09 

HYDROGRAPH AT 
UC47 48. 12.03 4. 1. 0. .03 

3 COMBINED AT 
CP4547 247. 12.03 21. 6. 2. .15 

ROUTED TO 
R4547 240. 12.10 21. 6. 2. .15 

HYDROGRAPH AT 
UC4 8 224. 12.17 28. 8. 3. .20 

HYDROGRAPH AT 
UC50 27. 12.07 2. 1. 0. .02 

4 COMBINED AT 
CP4850 1309. 12.20 204. 59. 21. 1.64 

ROUTED TO 
R4850 1298. 12.27 204. 59. 21. 1.64 

HYDROGRAPH AT 
UC51 99. 12.03 8. 2. 1. .06 

HYDROGRAPH AT 
UC57 40. 12.10 4. 1. 0. .04 

3 COMBINED AT 
CP5157 1345. 12.27 215. 63. 23. 1.74 

ROUTED TO 
85157 1336. 12.30 215. 63. 23. 1.74 

HYDROGRAPH AT 
UC58 157. 12.07 15. 4. 1. .ll 

HYDROGKAPH AT 

UC1024F.OH1 PAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

UC59 34. 12.10 3. 1. 0. .03 

3 COMBINED AT 
CP5859 1426. 12.27 232. 67. 24. 1.88 

DIVERSION TO 
D5859S 

HYDROGRAPH AT 
D5859N 

ROUTED TO 
R5859N 

HYDROGRAPH AT 
UC63 

2 COMBINED AT 
CP63 

HYDROGRAPH AT 
UC66 

HYDROGRAPH AT 
UC62 

3 COMBINED AT 
CP6266 

ROUTED TO 
R6266 

HYDROGRAFH AT 
D5859S 

ROUTED TO 
R5859S 

HYDROGRAPH AT 
UC64 

2 COMBINED AT 
CP64 

DIVERSION TO 
0645 

HYDROGRAPH AT 
D64N 

ROUTED TO 
RD64N 

HYDROGRAPH AT 
UC87 

2 COMBINED AT 
CP87 

ROUTED TO 
RD87N 

HYDROGRAPH AT 
UC82 

3 COMBINED AT 
CP82 1554. 12.23 241. 69. 25. 2.45 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
R82 1550. 12.27 241. 69. 25. 2.45 

DIVERSION TO 
D84S 82. 12.27 3. 1. 0. 2.45 

HYDROGRAPH AT 
D84N 1467. 12.27 238. 68. 25. 2.45 

HYDROGRAPH AT 
UC84 15. 12.07 1. 0. 0. .01 

2 COMBINED AT 
CP84 1474. 12.23 239. 69. 25. 2.46 

ROUTED TO 
R84 1454. 12.37 239. 68. 25. 2.46 

HYDROGRAPH AT 
UC79 71. 12.07 7. 2. 1. .08 

HYDROGRAPH AT 
UC78 263. 12.03 21. 6. 2. .18 

3 COMBINED AT 
CP7879 1531. 12.37 265. 76. 27. 2.72 

ROUTED TO 
R7879 1532. 12.37 265. 76. 27. 2.72 

HYDROGRAPH AT 
UC77 119. 12.07 12. 3. 1. .10 

2 COMBINED AT 
CP77 1582. 12.33 277. 79. 29. 2.81 

ROUTED TO 
R77 1580. 12.37 276. 79. 29. 2.81 

HYDROGRAPH AT 
UC89 81. 12.07 8. 2. 1. .07 

2 COMBINED AT 
CP89 1613. 12.37 284. 81. 29. 2.89 

ROUTED TO 
R89 1598. 12.43 284. 81. 29. 2.89 

HYDROGRAPH AT 
UC74 180. 12.10 18. 5. 2. .15 

HYDROGRAPH AT 
UC7 6 53. 12.07 5. 1. 0. .04 

2 COMBINED AT 
CP7476 230. 12.10 23. 6. 2. .19 

ROUTED TO 
R7476 230. 12.10 23. 6. 2. .19 

HYDROGRAPH AT 
UC75 233. 12.07 22. 6. 2. .19 

2 COMBINED AT 
CP75 453. 12.10 44. 12. 4. .38 

ROUTED TO 
R75 452. 12.10 44. 12. 4. .38 

HYDROGRAPH AT 
UC90 37. 12.07 3. 1. 0. .04 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

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

PAGE 
26 



1 
PAGE 1 

. U . S .  A m  CORPS OP ENCINaBRS * 
XYDROLOOlC ENCINEBRING CENTER ' 

6 0 9  SECOND STREET 
DAVIS. ClL1FOrWr.a 95616 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl [JAN 73). HEClGS. HECIDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES RTIMP AND -RTIOR- NAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -8MSKX- ON Rl-CARD WAS C W G E D  WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORT-77 VERSION 
)liW "WTnhlC. DnMRRPIIK OUTFT.OW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUFNCY, 

~ ~~ ~~~ 

DSStRR2IO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND RMPT INFILTIUITION ~~ 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

UC MODEL - UNNAMED WASH, CENTRAL 
100-YEAR 6-HOUR MODEL FILENAME: UC1006F.DAT 
FDTURE CONDITIONS 
CAREFREE DRAINAGE MASTER PLAN 
FCD 2000C037 
BY CH2M HILL 
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
JANUARY 2002 (Final Revislon March 2004) 

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

100 YEAR ANALYSIS 6-HOUR STORM 

GREEN AND AMPT LOSS RATE METHOD, NMIN=2 
CLARK UNIT HYDROGRAPH, NORMAL DEPTH CHANNEL ROUTING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 

ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW V 2.1 
ID 
ID 
*DIAGRAM 
IT 2 2000 
T" FI 

UC1006F.OHl PAGE 
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HEC-1 INPUT 

LINE 

UC 8 
SUB-BASIN 8, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.04 Kb= 0.031 S=138.0 
,054 
.30 .36 4.9 .26 36.0 
,296 ,521 

0 5 16 30 65 77 84 90 94 97 
100 

UC9 
SUBSASIN 9, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

CPC89 
CONCENTRATION POINT 89 
COMBINES RUNOFF FROM SUBBASINS UC8 AND UC9 

2 

RCP89 
ROUTING REACH FROM CP89 TO CP1819 THROUGH SUBBASIN 18 
NORMAL DEPTH CHANNEL ROUTING 
ENDPOINTS WERE EXTENDED 
SLOPE = 12596-2540)/2933 

5 FLOW -1 
0.045 0.035 0.045 2933 0.0191 

0 90 99 100 108 109 120 200 

UC18 
SUBBASIN 18, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 0.56 K b =  0.034 S=101.0 

1 
PAGE 3 

HEC-1 INPUT 
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PAGE 4 

LINE 

KK UC19 
m SUBBASIN 19, UNNAMED WASH C E ~ R R L  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS HASIN 

KK CP1819 
KM COMBINES RUNOFF FROM SUBBASINS UC18, UC19 AND RCP89 

R1819 
ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
ENDPOINTS WERE EXTENDED 
SLOPE = (2540-2511)/1790 

2 FLOW -1 
0.045 0.030 0.045 1790 0.0162 

0 92 99 100 112 113 120 200 
108 104 102 100 100 102 104 108 

0.25 100 

KK UC22 
KM SUBBASIN 22, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK IJC23 
KM SUBBASIN 23, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PRRAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP2223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 
HC 3 

KK R2223 
KM ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOINTS WERE EXTENDED 

.... .--. 
KM SUBBASIN 28, UNNAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PRRRMETERS WERE PROVIDED FOR THIS BASIN 
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R28 
ROUTING REACH FROM CP1028 TO CP2930 THROUGH SUBBASIN 30 
ENDPOINTS WERE EXTENDED 
SLOPE = (2502-2482)/1296 

2 FLOW -1 
0.045 0.035 0.045 1296 0.0154 

0 86 99 100 108 109 122 200 

UC29 
SUBBASIN 29, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .47 Kb= 0.033 S=109.0 
.035 

UC30 
SUBBASIN 30, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .28 K b =  0.034 S=134.0 
.012 
.25 .36 5.00 .23 18.00 
.167 .227 

KK CP2930 
KM COMBINE SUBBASIN RUNOFF FROM 28, 29, 30 WITH ROUTED FLOWS FROM 
KM CP2223 
HC 4 

KK R2930 
KM Routing flow from CP2930 to CP34 through subbasin 34 
KM SLOPE = (2482-2469)1925 
KM ENDPOIWS WERE EXTENDED 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 925 0.0141 

HEC-1 INPUT 1 
PAGE 5 

LINE 

- -. - 
KM SUBBASIN 34, UNNAMED WASH CENTRAL, COMBINED 33 AND 34 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KM COMBINE SUBBASIN RUNOFF FROM 34 WITH ROUTED FLOWS FROM 
KM R2930 
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KK R34 
KM Routing flow from CP34 to CP3537 through ssubbasin 37 

1 
PAGE 6 

LINE 

KM ENDPOINTS WERE EXTENDED 

KK UC37 
KM SUBBASIN 37, UNNAMED WASH CENTRAL, COMBINED 32 AND 37 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.03 Kb= 0.030 S= 98.0 

KK UC35 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.27 Kb= 0.034 S=138.0 

* 
HEC-l INPUT 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITH ROUTED FLOWS FROM 

KK R3537 
KM Routing flow from CP3537 to CP3149 through ssubbasin 49 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2318-2280)/1829 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1829 0.0208 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 
* 

KK UC49 
KM SUBBASIN 49, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .47 Kb= 0.032 S=148.0 
BA ,048 
LG .25 .39 3.60 .15 30.00 
UC ,188 .I79 

KK UC31 
KM SUBBASIN 31, UNNAMED WASH CENTPAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=2.04 Kbs0.028 S=128.0 
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KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31,49 WITH ROUTED FLOWS FROM 
KM R3537 

KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2280-2256)/1219 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1219 0.0197 

HEC-1 INPUT I 

PAGE 7 

LINE 

---- 
SUBBASIN 46, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .30 Kb= 0.061 Adj. Slope= 324.0 

R4 6 
ROUTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
ENDPOINTS WIGRE EXTENDED 
SLOPE = (2346-2315)/1783 

3 FLOW -1 
0.045 0.035 0.045 1783 0.0174 

0 92 99 100 105 106 113 200 
108 104 102 100 100 102 104 108 

0.15 100 

UC45 
SUBBASIN 45, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .48 Kbs 0.030 S= 135.0 
.086 

uc47 
SUBBASIN 47, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .39 Kb= 0.056 Adj. Slope= 324.0 
,031 
.25 .39 3.60 .15 24.00 
,179 .I85 

0 5 16 30 65 77 84 90 
100 

KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 
KM R46 
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HC 3 

HEC-1 INPDT 

LINE 

KK R4547 
KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2315-2256112170 
RS 4 FLOW -1 
RC 0.045 0.035 0.045 2170 .0272 
RX 0 90 99 100 105 106 115 200 
RY 108 104 102 100 100 102 104 108 

.... .-.. 
KM SUBBASIN 48, DNNAMED WASH CENTRAL, COMBINED 48 AND 56 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC50 
KM SUBBASIN 50. DNNAMED WASH CENTRAL, COMBINED 50 AND 98 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=: .27 Kb= 0.037 S= 93.0 
BA ,019 

KK CP485O 
m COMBINE SUBBASIN RUNOFF FROM 48. so WITH RODTED FLOWS FROM 
KM R3149 AND R4547 
HC 4 

KK R4850 
KM Routing flow from CP4850 to CP5157 through subbasin 57 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2256-2235111509 
RS 9 FLOW -1 

~~-~ - - 

KM SUBBASIN 51, W A N E D  WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L:= .42 Kb= 0.042 Adj. Slope= 317.0 
BA .OK0 
LG .25 .36 5.00 .21 29.00 
UC ,158 ,119 
UA 0 5 16 30 65 77 84 90 94 97 

HEC-1 INPUT 1 
PAGE 9 

LINE 
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SUBBASIN 57, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

COMBINE RUNOFF FROM SUBBASINS 51.57 WITH ROUTED FLOWS FROM 
R4850 
3 

ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
ENDPOINTS WERE EXTENDED 
SLOPE = (2235-2208)11796 

2 FLOW -1 
0.045 0.030 0.045 1796 0.0150 

0 60 99 100 100 121 160 250 

UC58 
SUBBASIN 58, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .69 Kb= 0.054 Adj. Slope= 317.0 
.I10 

uc59 
SUBBASIN 59, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .49 Kb= 0.033 S= 112.0 
-0'34 

KK CP5859 
KM COMBINE RUNOFF FROM SUBBASINS 58.59 WITH ROUTED FLOWS FROM 
KM R5157 
HC 3 

1 
PAGE 10 

HEC-1 INPUT 

LINE 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
DT D5859S 
DI 0 50 100 500 lo000 
DQ 0 24.9 49.5 248.5 4970 * 

KK R5859N 
KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2208-2195)/699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 
RX 0 50 99 100 110 111 160 250 
RY 104 103 102 100 100 102 103 104 
RL 0.15 100 
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.... 
KM SWBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.054 Adj. Slope= 322.0 

KK CP63 
KM COMBINE RUNOFF FROM SUBBASIN 63 WITH ROOTED FLOWS 
KM FROM RD5859N 
HC 2 

KK R63 
KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SUBBASIN 66 
KM SLOPE = (2195-2170)/1394 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1394 0.0179 
RX 60 80 99 100 125 126 145 165 
RY 106 104 102 100 100 102 104 106 
RL 0.35 100 
* 

KK UC66 
KM SUBBASIN 66, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.056 Adj. Slope= 324.0 

* 
HEC-l INPUT 

KK UC62 
KM SUBBASIN 62, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PAXAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= 1.33 Kb= 0.047 Adj. Slope= 321.0 
BA .361 
LG .25 .35 6.10 .13 14.00 
UC .321 ,226 

KK CP6266 
KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITH ROUTED FLOWS 
KM FROM R63 

~ ~ 

KM ROUTE FLOWS FROM CP6266 TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = 12170-2150)/990 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 990 0.0202 
RX 0 85 99 100 100 121 135 225 

KK D5859S 
KM RECALL DIVERTED FLOW FROM D5859N 
DR D5859S 
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KM ROUTING DIVERTED FLOW FROM 058599 TO CP64 THROUGH SUBBASIN 64 
KM SLOPE - (2208-2194)/803 
RS 1 FLOW -1 

~~-~ -... 
KM SUBBASIN 64, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .15 Kb= 0.078 S= 166.0 

1 
PAGE 12 

HEC-1 INPUT 

ID..... .. 1.......2.......3.......4.. ..... 5.......6.......7.......8.......9......10 LINE 

~ ~~ ~ --. - 

KM COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
KM DIVERSION RD5859N 

KK D64N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
KM SODTHERN PART OF DIVERSION GOES OFF SITE 
DT D64S 
DI 0 50 100 500 10000 
DQ 0 22.5 45 225 4500 

. -. . - . . . . 
KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2194-2161)/1721 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1721 0.0192 
RX 0 60 99 100 112 113 152 200 

KK UC87 
KM SIBBASIN 87, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.33 Kb=O.033 S=101.0 
BA ,025 
LG .25 .35 3.40 .62 9.00 
UC .208 ,221 

KM COMBINE SUBBASIN RUNOFF FROM 87 WITH ROUTED FLOWS FROM 
KM DIVERSION RD64N 

KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = 12161-2150)/557 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 557 0.0197 
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* 
HEC-1 INPUT 

LINE 

A 

PAGE 14 

LINE 

KK UC82 
KM SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82. 83 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .22 Kb= 0.047 Adj. Slope= 220.0 
BA .022 
LG .25 .36 4.30 .400 15.00 
UC .I50 ,120 

KK CP82 
KM COMBINE DIVERTED FLOWS FROM D87N, ROUTED FLOWS FROM R6266, 
KM SUBBASIN 82 
HC 3 2.45 

R82 
ROUTING FLOW FROM CP82 TO CP84 THROUGH SUBEASIN 84 
SLOPE = (2150-2138)/579 

1 FLOW -1 

DIVERSION OF FLOWS AT FLOW SPLIT 84 
PART OF TRIPLE DIVERSION JUST UPSTREAM OF TERRRVITA WAY 

.... .... 
KM SUBBASIN 84, UNNAMED WASH CENTRAL, 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .3O Kb= 0.054 Adj. Slope= 246.0 

KK CP84 
KM COMBINE SUBBASIN RUNOFF FROM 84 WITH REMAINDER OF DIVERTED FLOWS 
KM PROM D84N 
HC 2 
* 

KK R84 
KM ROUTING FLOW FROM CP84 TO CP7879 THROUGH SUBBASIN 79 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2138-20541/3463 
RS 5 FLOW -1 
RC 0.045 0.030 0.045 3463 0.0243 

HEC-1 INPUT 
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LINE 

KK UC79 
KM SUBBASIN 79, UNNAMED WASH CENTRAL, COMBINED 79 AND 92 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .88 Kb= 0.035 Adi. Slope= 233.0 

KM SUBBASIN 78, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .86 Kb= 0.036 Adj. Slope= 319.0 

KK CP7879 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
KM FROM R84 
HC 3 
* 

KK R7879 
KM ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2054-204811256 
RS 1 FLOW -1 

- ~ . ~  - - 

KM SUBBASIN 77, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .93 Kb= 0.043 Adj . Slope= 324.0 

UC .242 .274 
UA 0 5 16 30 65 77 84 90 
Uh 100 

HEC-1 INPUT 

ID. ...... 1.. ..... 2.......3.......4. ...... 5.. . . . . .  6.......7.......8 

m CP77 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
KM FROM R7879 
HC 2 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2048-203711593 
RS 1 FLOW -1 
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KK UC89 
KM SUBBASIN 89, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP89 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 89 WITH ROUTED FLOWS 
KM FROM R77 

KK R89 
KM ROUTING FLOW FROM CP89 TO CP90EN THROUGH SUBBASIN 90 
KM CHANNEL ENDS WERE EXTENDED 
KM SLOPE = (2037-2008)/1912 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1912 0.0152 
RX 0 80 99 100 115 116 135 
RY 108 104 102 100 100 102 104 
RL 0.25 100 
* 

612 KK UC74 
613 KM SUBBASIN 74, UNNAMED WASH CENTRAL 
614 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
615 KM L= 1.13 K b =  0.041 Adj. Slope= 328.0 
616 BA .I51 
617 LG .25 .34 6.60 .13 16.00 
618 UC .a58 .267 

HEC--1 INPUT 
PAGE 16 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK UC76 
KM SUBBASIN 76, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .64 K b =  0.033 Adj. Slope= 302.0 
RA .041 

KK CP7476 
KM COMBINE SUBBASIN RUNOFF FROM BASINS 74 AND 76 
HC 2 

KK R'7476 
KM ROUTING FLOW FROM CP7476 TO CP75 THROUGH SUBBASIN 75 
KM END POINTS WERE EXTENDED 

638 KK UC75 
639 KM SUBBASIN 75, UNNAMED WASH CENTRAL 
640 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

UClOO6F.OHl PAGE 
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KM L= 1.38 Kb= 0.031 Adj. Slope= 322.0 
BA ,192 
LG .25 .34 6.50 .15 16.00 
UC ,250 ,263 
UA 0 5 16 30 65 77 84 90 94 97 . 
UA 100 
* 

KK CP75 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 
KM FROM R7476 
HC 2 

KK R75 
KM ROUTING FLOW FROM CP75 TO CP90EN THROUGH SUBBASIN 90 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2017-2008)1723 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 723 0.0124 
RX 0 80 99 100 115 116 135 200 
RY 108 104 102 100 100 102 104 108 

1 
PAGE 17 

LINE 

HEC-1 INPUT 

- -~ ~ 

KM SUBBASIN 90, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.48 Kb=0.035 S=151.0 

KK UC91 
KM SUBBASIN 91, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 

KK D84S 
KM RETREVIAL OF DIVERTED FLOW FROM D84S 
DR D84S 

KK RD84S 
KM ROUTING FLOW FROM CP84 (D84S) TO D84ii 
KM SLOPE = (2144-2140)1303 
RS 6 FLOW -1 
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LINE 

KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM 0845 FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 
DT D8411N 
DI 0 79.7 255 490 880 1250 
DQ 0 78.3 229 419 732 1000 

KK RD841S 
KM ROUTING FLOWS FROM D84IIS TO CP94DS 
KM SLOPE = (2140-2078)/3225 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 3225 0.0192 
RX 0 50 99 100 125 126 175 225 

HEC-1 INPUT 

KK UC94 
KM SUBBASIN 94, UNNMED WASH CENTPAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .53 Kb= 0.119 S= 108.0 
BA .028 
LG .25 .36 5.00 .23 13.00 
UC .671 1.082 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED FLOW 
RM FROM RD841S 
HC 2 

KK R94DS 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
m SLOPE = (2078-2041)/1950 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 1950 0.0189 
RX 60 85 99 100 108 109 123 148 

KK D84IIN 
RM RECALL DIVERTED FLOW FROM D841I 
DR D84IIN 

KK R084IN 
RM ROUTING FLOW FROM D841I TO CP88EN 
KM SLOPE = (2140-2041)/5175 
RS 1 FLOW 1 
RC 0.045 0.030 0.045 5175 0.0191 
RX 60 78 90 100 125 132 135 150 

KK UC88 
KM SIJBBASIN 88, UNNAMED WASH CENTRAL. COMBINED SUBBASIN 86, 88, 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.08 Kb= 0.104 S=111.0 
BA .I08 
LG .25 .33 6.10 .20 14.00 
UC ,962 1.337 
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LINE 

HEC-1 INPUT 

ID ....... I..... . .  2. ...... 3.. ..... 4. ...... 5.. ..... 6 ....... 7.......8.......9...... 10 

KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD84IN 

KK UC95 
KM SUBBASIN 95, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.22 Kb= 0.034 Adj.Slope= 220 
BA .024 
LO .25 .39 3.70 .15 19.00 
UC ,117 ,086 
* 

.... .... 
KM SUBBASIN 93, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .64 Kb= 0.033 S= 135.0 

KK UC96 
KM SUBBASIN 96, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM Lz.73 Kb=0.031 S=113.0 

PAGE 
16 



aPm LINE 

NO. 

47 



PAGE 
18 



k:: -. . - - - - > D84S 
D84N 

PAGE 
1 9  



PAGE 
20 



758 

( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
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RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

STATION 
PEAK 
FLOW 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN 
AREA 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMDM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

4.30 51. 

4.17 63. 

4.27 187. 

4.33 187. 

4.07 13. 

4.13 102. 

4.27 292. 

4.30 292. 

4.03 9. 

4.07 9. 

4.03 22. 

4.03 8. 

4.03 38. 

4.10 38. 

4.20 51. 

4.07 4. 

4.27 376. 

4.30 376. 

4.03 15. 

4.13 8. 

4.30 396. 

4.33 396. 

4.10 27. 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERTOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYOROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

3 COMBINED AT 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

ROUTED TO 
R82 2340. 4.33 439. 111. 40. 2.45 

DIVERSION TO 
D84S 432. 4.33 38. 9. 3. 2.45 

HYDROGRAPH AT 
D84N 1908. 4.33 401. 101. 36. 2.45 

HYDROGRAPH AT 
UC84 30. 4.07 3. 1. 0. .O1 

2 COMBINED AT 
CP84 1919. 4.33 403. 102. 37. 2.46 

ROUTED TO 
R84 1909. 4.47 403. 102. 37. 2.46 

HYDROGRAPH AT 
UC79 145. 4.10 15. 4. 1. .08 

HYDROGRAPH AT 
UC78 491. 4.07 40. 10. 4. .18 

3 COMBINED AT 
CP7879 2076. 4.37 450. 114. 41. 2.72 

ROUTED TO 
R7879 2075. 4.37 450. 114. 41. 2.72 

HYDROGRAPH AT 
UC77 215. 4.07 22. 6. 2. .10 

2 COMHINED AT 
CP77 2169. 4.37 470. 119. 43. 2.81 

ROUTED TO 
R77 2165. 4.40 470. 119. 43. 2.81 

HYDROGRAPH AT 
UC89 153. 4.10 17. 4. 1. .07 

2 COMBINED AT 
CP89 2233. 4.37 484. 122. 44. 2.89 

ROUTED TO 
R89 2223. 4.43 483. 122. 44. 2.89 

HYDROGRAPH AT 
UC74 331. 4.13 35. 9. 3. .15 

HYDROGRAPH AT 
UC76 97. 4.07 9. 2. 1. .04 

2 COMBINED AT 
CP7476 426. 4.10 44. 11. 4. .19 

ROUTED TO 
R7476 424. 4.13 44. 11. 4. .19 

HYDROGRAPH AT 
UC75 431. 4.07 44. 11. 4. .19 

2 COMBINED AT 
CP75 852. 4.10 88. 22. 8. .38 

ROUTED TO 
R7 5 841. 4.13 88. 22. 8. .38 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW .PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC90 78. 4.10 7. 2. 1. .04 

HYDROGRAPH AT 
UC91 153. 4.13 18. 4. 2. .07 

4 COMBINED AT 
CP9OF.N 2692. 4.37 578. 146. 53. 3.38 

HYDROGRAPH AT 
0845 432. 4.33 38. 9. 3. 2.45 

ROWED TO 
RD84S 432. 4.33 38. 9. 3. 2.45 

DIVERSION TO 
D841IN 372. 4.33 33. 8. 3. 2.45 

HYDROGRAPH AT 
D84IIS 60. 4.33 4. 1. 0. 2.45 

ROUTED TO 
RD841S 47. 4.50 4. 1. 0. 2.45 

HYDROGRAPH AT 
UC94 22. 4.50 6. 1. 1. .03 

2 COMBINED AT 
CP94DS 63. 4.50 9. 2. 1. 2.48 

ROUTED TO 
R94DS 61. 4.57 9. 2. 1. 2.48 

HYDROGRAPH AT 
D84IIN 372. 4.33 33. 8. 3. 2.45 

ROUTED TO 
RD84IN 320. 4.50 33. 8. 3. 2.45 

3 COMBINED AT 
CP88EN 416. 4.53 61. 15. 6. 2.59 

HYDROGRAPH AT 
UC95 82. 4.00 6. 1. 1. .02 

HYDROGRAPH AT 
UC93 82. 4.10 10. 2. 1. .04 

HYDROGRAPH AT 
UC96 128. 4.13 15. 4. 1. .06 

***  NORMAL END OF HEC-1 **' 
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0 P M D D  HYOROCRilPH PACKAGE IHEC-11 ' 
JUN 1 9 9 8  

YGRSION 4.1 

RUN DATE 1 6 W R O d  TIME 08:40 :22  ' ,,,..,~~**.......*....,.~.............*.. 

1 
PAGE 1 

* V . S .  ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENCTNBERlNG CENTER * 

609 SECOND STREET 

X X XXXXUO( XXXXX X 

X X X  X X XX 

xxxxxxx XXXX X xxxxx X 
X X X  X X 
K X X  X X X 
~~ ~ ~ 

X X xxxxxxx XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- ANZ -RTIOR- HAVE CHANGD PROM THOSE USED WITH THE 1973-STYLE INPIT STRUCTCmE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AM) AMPT INFILTRATION 
KINEhlliTlC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE: 

HEC-1 INPUT 

ID UC MODEL - UNNAMED WASH, CENTRAL 
ID 100-YEAR 24-HOUR MODEL FILENAME: UC10024F.DAT 
ID FDTURE CONDITIONS 

REE DRAINAGE MASTER PLAN -- 
ID FCD 2OOOC037 
ID BY CH2M HILL 
ID FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID JANUARY 2002 (Final Revision March 2004) 

ID 100 YEAR ANALYSIS 24-HOUR STORM 
Tn -- 
ID GREEN AND AMPT LOSS RATE METHOD, NMIN=2 
ID CLARK UNIT HYDRDGRAPH. NORMAL DEPTH CHANNEL ROUTING 
Tn * * * * * * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
A" 

ID DEPTH-AREA REDUCT FACTORS BASED ON TABLE 2.la OF FCDMC MANUAL 
ID 
ID THE RAINFALL WAS PRODUCED BY DDMSW V 2.1 
ID 
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.... ... 
KM SUB-BASIN 8, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.04 Kb= 0.031 S=138.0 
BA ,054 
LG .30 .36 4.9 .26 36.0 
UC .225 ,384 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

HEC-1 INPUT 1 
PAGE 2 

LINE 

KK UC9 
KM SUBBASIN 9, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KM ROUTING REACH FROM CP89 TO CP1819 THROUGH SUBBASIN 18 
KM NORMAL DEPTH CHANNEL ROUTING 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12596-2540)/2933 
RS 5 FLOW -1 
RC 0.045 0.035 0.045 2933 0.0191 
RX 0 90 99 100 108 109 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.15 100 

KK UC18 
KM SUBBASIN 18, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=0.56 Kb=0.034 S=101.0 
BA ,040 
LG .25 .36 5.0 .23 26.00 

KK UC19 
KM SUBBASIN 19, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

PAGE 
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HEC-1 INPUT 

1 
PAGE 4 

LINE 

KK CP1819 
KM COMBINES RUNOFF FROM SUBBASINS UC18, UC19 AND RCP89 
HC 3 
* 

. ~ ~ .  ~~~ ~ ~ 

KM ROUTING REACH FROM CP1819 TO CP2223 THROUGH SUBBASIN 23 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2540-2511)/1790 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1790 0.0162 
RX 0 92 99 100 112 113 120 200 

KK UC22 
KM SUBBASIN 22, UIIINAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .76 Kb= ,034 S=111_0 
BA .032 

KK IIC23 
KM SUBBASIN 23. UIIJNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .40 Kb= 0.034 S=121.0 
BA .013 
LG .25 .36 5.00 .23 20.00 

KK CP2223 
KM COMBINE ROUTED FLOW FROM CP1819 WITH RUNOFF FROM SUBBASINS 22 AND 23 
HC 3 

KK R2223 
KM ROUTING REACH FROM CP2223 TO CP2930 THROUGH SUBBASIN 29 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2511-2482)/1862 
RS 2 FLOW -1 
RC 0.045 0.03 0.045 1862 0.0156 
RX 0 95 99 100 112 113 117 200 
RY 110 104 102 100 100 102 104 110 
RL 0.25 100 

HEC-l INPUT 

KK UC28 
KM SUBBASIN 28. UCmAMED WASH CENTRAL, COMBINED 24 THROUGH 28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .57 Kb= 0.029 S=109.0 
BA .055 
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LINE 

KM ROUTING REACH FROM CP1028  TO CP2930 THROUGH SlJBBASIN 3 0  
KM ENDPOIWS WERE EXTENDED 
KM SLOPE = ( 2 5 0 2 - 2 4 8 2 ) 1 1 2 9 6  
RS 2 FLOW -1 
RC 0 . 0 4 5  0 . 0 3 5  0 . 0 4 5  1 2 9 6  0 . 0 1 5 4  

KK UC29 
KM SUBBASIN 2 9 ,  UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC30 
KM SUBBASIN 3 0 ,  UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L = . 2 8  K b = O . O 3 4  S = 1 3 4 . 0  
BA , 0 1 2  
LG . 2 5  . 3 6  5 . 0 0  . 2 3  1 8 . 0 0  

KK CP2930 
KM COMBINE SUBBASIN RUNOFF FROM 2 8 ,  2 9 ,  3 0  WITH ROUTED FLOWS FROM 
KM CP2223  

KM R o u t l n g  f l o w  f r o m  CP2930  t o  CP34 t h r o u g h  s u b b a s ~ n  3 4  
KM SLOPE = ( 2 4 8 2 - 2 4 6 9 ) / 9 2 5  
KM ENDPOINTS WERE EXTENDED 
RS 1 FLOW -1 
RC 0 . 0 4 5  0 . 0 3 0  0 . 0 4 5  9 2 5  0 . 0 1 4 1  
RX 0 8 9  9 9  1 0 0  1 1 0  111 1 2 2  2 0 0  

* 
HEC-1 INPUT 

KK UC34 
KM SUBBASIN 3 4 ,  UNNAMED WASH CENTRAL, COMBINED 3 3  AM) 3 4  
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L = . 3 1  K b = 0 . 0 3 3  S = 1 1 7 . 0  
BA . 0 3 7  

KK CP34 
KM COMBINE SUBBASIN RUNOFF FROM 3 4  WITH ROUTED FLOWS FROM 
KM 8 2 9 3 0  
HC 2 
* 

KK R34 
KM R o u t i n g  f l o w  f r o m  CP34 t o  CP3537 t h r o u g h  subbasin 3 7  
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = ( 2 4 6 9 - 2 3 1 8 ) / 6 4 7 5  
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LINE 

11 FLOW -1 RS 
RC 0.045 0.035 0.045 6475 ,0233 
RX 0 90 99 100 105 106 115 200 
RY 110 104 102 100 100 102 104 110 
RL 0.15 100 

KK UC37 
KM SUEBASIN 37, UNNAMED WASH CENTRAL, COMBINED 32 AND 37 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.03 Kb= 0.030 S= 98.0 
BA .207 

LG -25 .39 3.70 .16 24.00 
UC .346 ,491 
* 

.... -... 
KM SUBBASIN 35, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=1.27 Kb=0.034 S=138.0 

KK CP3537 
KM COMBINE SUBBASIN RUNOFF FROM 35, 37 WITH ROUTED FLOWS FROM 
KM R34 
HC 3 

HEC-1 INPUT 

KK R3537 
KM Routing flow from CP3537 to CP3149 through subbasin 49 
KM ENDPOIWS WERE EXTENDED 
KM SLOPE = (2318-2280)/1829 
RS 3 FLOW -1 
RC 0.045 0.035 0.045 1829 0.0208 
RK 0 90 99 100 105 106 115 200 
RY 110 104 102 100 100 102 104 110 
RL 0.15 100 

KK UC49 
KM SUBBASIN 49, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK UC31 
KM SUBBASIN 31. UNNAMED WASH CENTRAL - 

KM THE FOLLOWING PARAMF2TERS WERE PROVIDED FOR THIS BASIN 
KM L=2.04 Kb=0.028 S=128.0 

KK CP3149 
KM COMBINE RUNOFF FROM SUBBASINS 31.49 WITH ROUTED FLOWS FROM 
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LINE 

KK R3149 
KM ROUTING REACH FROM CP3149 TO CP4850 THROUGH SUBBASIN 50 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2280-2256)11219 
RS 2 FLOW -1 

KK UC46 
KM SUBBASIN 46, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .30 Kb= 0.061 Adj. Slope= 324.0 
BA .034 
LO .25 .39 3.60 .15 24.00 

HEC-1 INPUT 

ID. 

R46 
RODTING FLOW FROM SUBBASIN 46 TO CP4547 THROUGH SUBBASIN 45 
ENDPOINTS WERE EXTENDED 
SLOPE = (2346-2315)11783 

3 FLOW -1 
0.045 0.035 0.045 1783 0.0174 

n 92 99 loo 105 106 113 200 

KK UC45 
KM SUBBASIN 45. UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .48 Kb= 0.030 S= 135.0 
BA .086 
LG .25 .39 3.60 .15 24.00 
UC ,150 ,102 
UA 0 5 16 30 65 77 84 90 
UA 100 

276 KK UC47 
277 KM SUBBASIN 47, UNNAMED WASH CENTRAL 
278 * KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KM L= .39 Kb= 0.056 Adj. Slope= 324.0 
BA ,031 
LG .25 .39 3.60 .15 24.00 
UC .I42 ,143 
UA 0 5 16 30 65 77 84 90 
UA 100 

KK CP4547 
KM COMBINE SUBBASIN RUNOFF FROM 45, 47 WITH ROUTED FLOWS FROM 

289 KK R4547 
290 KM ROUTING FLOW FROM CP4547 TO CP4850 THROUGH SUBBASIN 48 
231 KM ENDPOINTS WERE EXTENDED 

UC10024F.OHl PAGE 
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KM SLOPE = (2315-22561/2170 
RS 4 FLOW -1 
RC 0,045 0.035 0.045 2170 .0272 
RX 0 90 99 100 105 106 115 200 

HEC-1 INPUT - 

PAGE 8 

LINE 

KK UC48 
KM SUBBASIN 48, UNNAMED WASH CENTRAL, COMBINED 48 AND 56 
KM THE FOLLOWING PRRAMETERS WERE PROVIDED FOR THSS BASIN 

KK UC50 
KM SUBBASIN 50, UNNAMED WASH CENTRAL, COMBINED 50 AND 98 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .27 Kb= 0.037 S= 93.0 
BA .019 
LG .25 .38 3.80 .24 24.00 
UC ,138 .I36 

KK CP4850 
KM COMBINE SUBBASIN RUNOFF FROM 48, 50 WITH ROUTED FLOWS FROM 
KM R3149 AND R4547 
HC 4 

KK R4850 
KM Routlng flow from CP4850 to CP5157 through subbasin 57 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = 12256-2235)/1509 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1509 0.0139 

KK UC51 
KM SUBBASIN 51. G A M E D  WASH CENTRAL 
KM THE FOLLOWSNC: PARAMETERS WERE PROVIDED FOR THIS BASIN 

L= .42 Kb= 0.042 Adj. Slope= 317.0 
3A .060 
LG .25 .36 5.00 .21 29.00 

KK UC57 
KM SUBBASIN 57, W A M E D  WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 .' LINE 

UC10024F.OHl PAGE 
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KK CP5157 
KM COMBINE RUNOFF FROM SUBBASINS 51.57 WITH ROUTED FLOWS FROM 

KK R5157 
KM ROUTING REACH FROM CP5157 TO CP5859 THROUGH SUBBASIN 59 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2235-2208)11796 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1796 0.0150 
RX 0 60 99 100 100 121 160 220 
RY 112 104 102 100 100 102 104 112 
RL 0.35 100 

KK UC58 
KM SUBBASIN 58, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .69 K!a= 0.054 Adi. Sloes= 317.0 

KK UC59 
KM SUBBASIN 59, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KM COMBINE RUNOFF FROM SUBBASINS 58.59 WITH ROUTED FLOWS FROM 
KM R5157 

KK D5859N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 

KK R5859N 
KM ROUTE DIVERTED FLOW FROM CP5859 TO CP63 THROUGH 63 
KM ENDPOIlrPPS WERE EXTENDED 
KM SLOPE = (2208-219511699 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 699 0.0186 

1 
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HEC-1 INPUT 

LINE 

KK UC63 
KM SUBBASIN 63, UNNAMED WASH CENTRAL, COMBINED BASINS 63, 65 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .81 Kb= 0.054 Adj. Slope= 322.0 
BA .I17 
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LINE 

KK CP63 
KM COMBINE RUNOFF FROM SUEBASIN 63 WITH ROUTED FLOWS 
KM FROM RD5859N 

KK R63 
KM ROUTE FLOWS FROM CP63 TO CP6266 THROUGH SUBBASIN 66 
KM SLOPE = 12195-2170)/1394 
KM ENDPOINTS WERE EXTENDED 
RS 2 FLOW -1 
RC 0.045 0.030 0.045 1394 0.0179 
RX 0 80 99 100 125 126 145 200 
RY 108 104 102 100 100 102 104 108 
RL 0.35 100 

KK UC66 
KM SUBBASIN 66, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .54 Kb= 0.056 Adj. Slope= 324.0 
BA .037 
LG .25 .36 5.00 .25 15.00 
UC .I67 ,202 

KK UC62 
KM SUBBASIN 62, UNNAMED WASH CENTRAL 
KM THE FOLLOWINO PAWiMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.33 Kb= 0.047 Adj. Slope= 321.0 
BA .361 
LG .25 .35 6.10 .13 14.00 
UC .242 ,172 
* 

KK CP6266 
KM COMBINE RUNOFF FROM SUBBASINS 62, 66 WITH ROUTED FLOWS 
KM FROM 863 
HC 3 

HEC-1 INPUT 

KM ROUTE FLOWS FROM CP6266 TO CP82 THROUGH SURBASIN 82 
KM SLOPE = (2170-2150)/990 
KM ENDPOIWS WERE EXTENDED 
RS 2 FLOW - 1 
RC 0.045 0.030 0.045 990 0.0202 
RX 0 85 99 100 100 121 135 250 ~ ~ 

RY 108 104 102 100 LOO 102 104 108 
RL 0.35 100 
* 

KK D5859S 
KM RECALL DIVERTED FLOW FROM D5859N 
DR D5859S 

KK R5859S 
KM ROUTING DIVERTED FLOW FROM D5859S TO CP64 THROUGH SUBFASIN 64 
KM SLOPE = 12208-2194)/803 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 803 0.0174 
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LINE 

KK UC64 
KM SUBBASIN 64, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK CP64 
KM COMBINE SUBBASIN RUNOFF FROM 64 WITH ROUTED FLOWS FROM 
KM DIVERSION RD5859N 
HC 2 1.88 

KK D64N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 
KM SOUTHERN PART OF DIVERSION GOES OFF SITE 
Dl' D64S 
DI 0 50 100 500 10000 
DQ 0 22.5 45 225 4500 * 

HEC-1 INPUT 

KK RD64N 
KM ROUTING FLOW FROM D64N TO CP87 THROUGH SUBBASIN 87 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2194-2161)11721 
RS 2 FLOW -1 

-. - 

KM SUBBASIN 87, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .33 Kb= 0.033 S= 101.0 

KK CP87 
KM COMBINE SUBBASIN RUNOFF FROM 87 WITH ROWED FLOWS FROM 
KM DIVERSION RD64N 

KK RD87N 
KM ROUTING FLOW FROM D87N TO CP82 THROUGH SUBBASIN 82 
KM SLOPE = (2161-2150)1557 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 557 0.0197 
RX 25 85 99 100 120 121 135 195 
RY 108 104 102 100 100 102 104 108 
RL 0.35 100 

KK UC82 
KM SUB-BASIN 82, UNNAMED WASH CENTRAL, COMBINED 81, 82, 83 
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491 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
492 KM L= .22 Kb= 0.047 Adj. Slope= 220.0 
493 BA .022 
494 LG .25 .36 4.30 ,400 15.00 
495 UC .112 .087 

1 
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LINE 

~ 

KM SUBBASIN 82 
HC 3 2.45 

HEC-1 INPUT 

KK R82 
KM ROUTING FLOW FROM CP82 TO CP84 THROUGH SUBBASIN 84 
KM SLOPE = (2150-213811579 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 579 0.0207 
RX 0 75 99 100 125 126 150 275 
RY 108 104 102 100 100 102 104 108 
RL 0.35 100 
* 

KK D84N 
KM DIVERSION OF FLOWS AT FLOW SPLIT 84 
KM PART OF TRIPLE DIVERSION JUST UPSTREAM OF TERRAVITA WAY 
n ' ~  nnnq 

KK UC84 
KM SIJBBASIN 84, UNNAMED WASH CENTRAL, 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= .30 Kb= 0.054 Adj. Slope= 246.0 

KK CP84 
KM COMBINE SWBASIN RUNOFF FROM 84 WITH REMAINDER OF DIVERTED FLOWS 
KM FROM D84N 

.... ~~- - 

KM ROUTING FLOW FROM CP84 TO CP7879 THROUGH SUBBASIN 79 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2138-2054113463 
RS 5 FLOW -1 
RC 0.045 0.030 0.045 3463 0.0243 
RX 0 94 99 100 110 111 116 225 

KK UC79 
KM SIJBBASIN 79, UNNAMED WASH CENTRAL, COMBINED 79 AND 92 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .88 Kb= 0.035 Adj. Slope= 233.0 
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HEC-1 INPUT 
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LINE 

.... 
KM SUBBASIN 78, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .86 Kb= 0.036 Adj. Slope= 319.0 

KM COMBINE SUBBASIN RUNOFF FROM BASINS 78, 79 WITH ROUTED FLOWS 
KM FROM R84 
HC 3 

KK R7879 
KM ROUTING FLOW FROM CP7879 TO CP77 THROUGH SUBBASIN 77 
KM ENDPOINTS WERE EXTENDED 

.... . 
KM SUBBASIN 77, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .93 Kb= 0.043 Adj. Slope= 324.0 

KK CP77 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 77 WITH ROUTED FLOWS 
KM FROM R7879 
HC 2 

KK R77 
KM ROUTING FLOW FROM CP77 TO CP89 THROUGH SUBBASIN 89 
KM ENDPOINTS WERE EXTENDED 
KM SLOPE = (2048-2037)/593 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 593 0.0185 
RX 0 80 99 100 115 116 120 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 

HEC-1 INPUT 1 
PAGE 15 

LINE 

KK UC89 
KM SUBBASIN 89, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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CP89 
COMBINE SUBBASIN RUNOFF FROM BASIN 89 WITH ROUTED FLOWS 
PROM R77 

2 

.... 
ROUTING FLOW FROM CP89 TO CP90EN THROUGH SUBBASIN 90 
CHANNEL ENDS WERE EXTENDED 
SLOPE = (2037-2008)/1912 

2 FLOW 1 
0.045 0.030 0.045 1912 0.0152 

0 80 99 100 115 116 135 250 
108 104 102 100 100 102 104 108 

0.25 100 

UC74 
SUBBASIN 74, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.13 Kb= 0.041 Adj. Slope= 328.0 

UC76 
SUBBASIN 76, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .64 Kb=0.033 Adj. Slope= 302.0 

KK CP7476 
KM COMBINE SOBBASIN RUNOFF FROM BASINS 74 AND 76 
HC 2 
* 

HRC-l INPUT 1 
PAGE 16 

LINE 

KK R7476 
KM ROUTING FLOW FROM CP7476 TO CP75 THROUGH SUBBASIN 75 
KM END POINTS WERE EXTENDED 
KM SLOPE = (2031-2017)/524 
RS 1 FLOW - 1 
RC 0.045 0.030 0.045 524 0.0267 
RX 0 80 99 100 112 113 132 200 
RY 108 104 102 100 100 102 104 108 
RL 0.25 100 

KK UC75 
KM SUBBASIN 75, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
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LINE 

UA 
UA 
* 

KK 
KM 
KM 
HC 

KK 
KM 
KM 
KM 
RS 
RC 
RX 
RY 
RL 

KK 
KM 
KM 
KM 
BA 
LG 
UC 

KK 
KM 
KM 
KM 
BA 
LG 

ID.. 

UC 

CP75 
COMBINE SUBBASIN RUNOFF FROM BASIN 75 AND ROUTED FLOWS 
FROM R7476 

2 

R75 
ROUTING FLOW FROM CP75 TO CP90EN THROUGH SUBBASIN 90 
END POINTS WERE EXTENDED 
SLOPE = 12017-2008)/723 

1 FLOW -1 
0.045 0.030 0.045 723 0.0124 

0 80 99 100 115 116 135 200 
108 104 102 100 100 102 104 108 

... . 
SUBBASIN 90, UthlAM~0 WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .48 Kb= 0.035 S= 151.0 

---- 
SUBBASIN 91, UNNAMED WASH CENTRAL 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .75 ~ b =  0.033 S= 109.0 
,073 
.25 .31 7.40 .14 23.00 

HEC-1 INPUT 

KK CP90EN 
KM COMBINE SUBBASIN RUNOFF FROM BASIN 90 AND 91 WITH ROUTED FLOWS 
KM FROM R89 AND R75 
HC 4 
* 

KK 084s 
KM RETREVIAL OF DIVERTED FLOW FROM D84S 

KK RD84S 
KM ROUTING FLOW FROM CP84 (D84S) TO D84ii 
KM SLOPE = (2144-2140)1303 
RS 6 FLOW -1 
RC 0.045 0.030 0.045 303 0.0132 
RX 0 50 99 100 125 126 175 225 

KK D841IS 
KM SOUTHERN PART OF TRIPLE DIVERSION AT TERRAVITA WAY 
KM 084.3 FLOWS THROUGH DIP CROSSING AT TERRAVITA WAY 
DT D84IIN 
DI 0 79.7 255 490 880 1250 
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KK RD841S 
KM ROUTING FLOWS FROM D84IIS TO CP94DS 

1 
PAGE 18 

LINE 

KM SLOPE = (2140-2078)/3225 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 3225 0.0192 
RX 0 50 99 100 125 126 175 225 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

.... .-. . 
KM SUBBASIN 94, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .53 Kb= 0.119 S= 108.0 
BA ,028 
LG .25 .36 5.00 .23 13.00 
UC .671 1.082 
* 

HEC-1 INPUT 

KK CP94DS 
KM COMBINE SUBBASIN RUNOFF FROM UC94 WITH ROUTED FLOW 
KM FROM RD84IS 
HC 2 
* 

KK R94DS 
KM ROUTING FLOW FROM CP94DS TO CP88EN 
KM SLOPE = (2078-2041)/1950 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 1950 0.0189 
RX 60 85 99 100 108 109 123 148 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK D84IIN 
KM RECALL DIVERTED FLOW FROM D84II 
DR D84IIN 

KK RD84IN 
KM ROUTING FLOW FROM D8411 TO CP88EN 
m SI.OPE = (2140-2041)/5175 
RS 1 FLOW -1 
RC 0.045 0.030 0.045 5175 0.0191 
RX 60 78 90 100 125 132 135 150 
RY 106 104 102 100 100 102 104 106 
RL 0.25 100 

KK UC88 
KM SUBBASIN 88, UNNAMED WASH CENTRAL, COMBINED SUBBASIN 86, 88. 97 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM I,= 1.08 Kb= 0.104 S=111.0 
BA .lo8 
LG .25 .33 6.10 .20 14.00 
UC .962 1.337 
* 

KK CPRREN ... .- ~ 

KM COMBINE SUBBASIN RUNOFF FROM BASIN 88 WITH ROUTED FLOWS 
KM FROM R94DS AND RD84IN 
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LINE 

KK UC95 
KM SUBBASIN 95, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* 
HEC-1 INPUT 

KK UC93 
KM SUBBASIN 93, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDE0 FOR THIS BASIN 
KM L= .64 Kb= 0.033 S= 135.0 
BA ,038 
LG .25 .30 8.00 .07 20.00 
UC ,179 ,249 . 
KK UC96 
KM SUBBASIN 96, UNNAMED WASH CENTRAL 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L=.73 Kb=O.031 S=113.0 
BA ,061 
LG .25 .32 7.00 .12 18.00 
UC .I96 ,230 
* 
* 
ZZ 
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SCHEMATIC DIAGRAM OF STREAM NETWORK 

(Vl ROWING (... >)  DIVERSION OR PUMP FLOW 

NO. 1 . 1  CONNECTOR - RETURN OF DIVERTED OR PUMPED FLOW 

4 2  UC8 
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( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
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RUNOFF S-Y 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

 HOUR 24-HOUR 72-HOUR 

BASIN 
AREA OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

STATION 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

&HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
UC35 

3 COMBINED AT 
C P 3 5 3 7  

ROUTED TO 
R 3 5 3 7  

HYDROGRAPH AT 
u c 4 9  

3 COMBINED AT 
C P 3 1 4 9  

HYDROGRAPH AT 
UC46 

HYDROGRAPH AT 
u c 4 5  

ROUTED TO 
R 4 5 4 7  

HYDROGRAPH AT 
UC50 

4 COMBINED AT 
C P 4 8 5 0  

ROUTED TO 
R 4 8 5 0  

HYDROGRAPH AT 
UC51 

3 COMBINED AT 
C P 5 1 5 7  

ROUTED TO 
R 5 1 5 7  

HYDROGRAPH AT 
UC58 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72 -HOUR 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOm 72-HOUR 

BASIN 
AREA 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
OPERATION STATION FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

+ UC90 76. 12.07 6. 2. 1. .04 

HYDROGRAPH AT 
+ UC91 147. 12.07 16. 5. 2. .07 

4 COMBINED AT 
+ CP9OEN 3188. 12.17 542. 155. 56. 3.38 

HYDROGRAPH AT 
+ D84S 703. 12.23 46. 12. 4. 2.45 

ROUTED TO 
+ RD84S 706. 12.23 46. 12. 4. 2.45 

DIVERSION TO 
+ D8411N 592. 12.23 40. 10. 4. 2.45 

HYDROGRAPH AT 
+ D841IS 114. 12.23 6. 2. 1. 2.45 

ROUTED TO 
+ RD84IS 85. 12.33 6. 2. 1. 2.45 

HYDROGRAPH AT 
+ UC94 18. 12.50 5. 1. 1. .03 

2 COMBINED AT 
+ CP94DS 101. 12.37 11. 3. 1. 2.48 

ROUTED TO 
+ R94DS 96. 12.40 11. 3. 1. 2.48 

HYDROGRAPH AT 
+ D8411N 592. 12.23 40. 10. 4. 2.45 

ROUTED TO 
+ RD84IN 471. 12.37 39. 10 

HYDROGRAPH AT 
+ UC88 58. 12.77 20. 6. 2. .ll 

3 COMBINED AT 
t CP88EN 603. 12.37 69. 18. 6. 2.59 

HYDROGRAPH AT 
+ UC95 71. 12.00 5. 1. 1. .02 

HYDROGRAPH AT 
+ UC93 78. 12.07 9. 3. 1. .04 

HYDROGRAPH AT 
+ UC96 124. 12.07 13. 4. 1. .06 

* * *  NORMAL END OF HEC-1 * * *  
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Memorandum JE Fuller/ Hydrology & Geomorphology, Inc. 

DATE: 

TO: 

FROM: 

RE: 

December 5, 2001, revised October 23,2002 

Linda Johnson, P.E., CH2M Hill 

Ted Lehrnan, P.E. 

Hydrologic modeling for Carefree DMP for Andora 
Hills and Galloway Washes 

CC: File 

This memorandum is a revision to an original memorandum dated December 5,2001. The 
revisions are based on comments received from FEMA during review of the Floodplain 
Delineation Study for Andora Hills and Galloway Washes. The revisions requested by FEMA 
involved further subdivision of original subbasin G W W l  into three new subbasins (GWWI3 1, 
GWW132, and GWW133) to provide greater resolution of discharges on Galloway Wash. The 
tables, text, and figures of the original memorandum have been modified to include and reflect 
these revisions. 

1. Introduction 

This memorandum describes the procedures and results of hydrologic analyses for Andora Hills 

@ and Galloway Washes perfonned by JE Fuller i Hydrology B Ceomorphology h c .  for the 
Carefree Area Drainage Master Plan. The analyses include 10-year and 100-year frequencies for 
the 6- and 24-hour duration for both the existing condition and future condition land uses in the 
subject watersheds. 

The primary purpose of this modeling is to compute peak discharges at road crossing locations in 
the two watersheds within the Town of Carefree. 

2. Description of Hydrologic Methods 

2.1 Existing Conditions 

2.1.1 Andora Hills Wash 
The hydrologic modeling for the current study is based on modeling originally produced by 
George V. Sabol Consulting Engineers (GVSCE) for the Cave Creek Above Carefree Highway 
Floodplain Delineation Study, FCD 95-28. The GVSCE model was used to generate 100-year 
peak discharge values for Andora Hills Wash. The HEC-1 modeling performed by GVSCE to 
obtain these earlier results was done using the methodology set forth in the Drainage Design 
Manualfor Maricopa County, Volume I,  Hydrology. 

The 100-year 6-hour duration HEC-I model was developed for Andora Hills Wash for existing 
conditions land uses with the 6-hour storm patterns published in the Drainage Design Manual. 
Additionally, a 24-hour model was constructed using the SCS Type I1 distribution HEC-1 

@ rainfall losses for the Andora Hills Wash watershed were estimated using the Green and Ampt 
method. The Clark unit hydrograph was used to generate hydrographs in the small, urban 
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subbasins of the Andora Hills Wash watershed. Normal depth storage routing was used for the 
channel routings to route hydrographs through the watershed. 

The GVSCE model was revised to include a minor shift in subbasin boundaries between AHWl 
and AHW3. Also, an additional combination block was added to separate hydrographs at one 
location. The 100-year 24-hour and 100-year 6-hour peak discharges were determined using the 
revised model. Additional models were created to determine 10-year 24-hour and 10-year 6- 
hour peak discharges. 

2.1.2 Galloway Wash 
The hydrologic modeling for Galloway Wash was based on the previous modeling done in for 
the Floodplain Delineation Study ofAndora Hills and Galloway Washes (FCD 99-14) (JEF, 
2001). In that study, 100-year 6-hour and 100-year 24-how peak discharge valucs were 
determined using the US Army Corps of Engineers (COE) HEC-I Computer Program, version 
4.0.1E, dated May, 1991, in accordance with the methodology set forth in the FCDMC Drainage 
Design Manual, Vol. I. 

The Galloway Wash HEC-I model was developed for existing conditions using the 100-year 24- 
hour rainfall depth and the SCS Type I1 distribution. Additionally, a 6-hour HEC-1 model was 
developed using the 6-hour storm patterns in the Drainage Design Manual. HEC-I rainfall 
losses for the Galloway Wash watershed were estimated using the Green and Ampt method. The 
Phoenix Mountain and DeserVRangeland S-graphs were used to generate unit hydrographs. The 
normal depth storage routing routine was used for all channel reaches. Representative 8-point 
cross sections were obtained from previous FIS study model results and 2 foot contour interval 
topographic mapping. 

For the current study, additional models for the Galloway Wash watershed were created to for 
the 10-year 24-hour and 10-year 6-hour peak discharges. The 10-year models were based on the 
100-year models. Only the rainfall depth was modified kom the 100-year models. 

2.2 Physical Parameters 

2.2.1 Drainage Area Boundaries 
Map I shows the drainage boundaries used in the HEC-1 modeling of Andora Hills and 
Galloway Washes for the current study. The Andora Hills watershed is approximately 2.8 square 
miles. The elevation of the watershed at the confluence with Cave Creek is approximately 2000 
feet. The elevation of the highest point in the watershed is 3398 feet at Black Mountain located 
in the southern part of the watershed. 

Subbasin boundaries used in the Andora Hills Wash models were originally established by 
GVSCE for the Cave Creek Above Carefree Highway Floodplain Delineation Study (FCD 95- 
28), with the exception of the shared boundary between subbasins AHWl (S320) and AHW3 
(S340L). The boundary between subbasins AHWl and AHW3 was moved based on 
examination of the 2001 orthophotos provided by the Flood Control District of Maricopa County 
(FCDMC). The shift in boundary was made to incorporate drainage that flowed into AHW3 
rather than AHW1. The boundary shift involved an area of 24.2 acres (Map 2). 
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The Galloway Wash watershed, including the Grapevine Wash tributary, is approximately 17.4 
square miles. Galloway Wash is also referred to as "Rowler Wash" in a street map published by 
t ie  Town of Carefree. The elevation of the watershed outlet at the Cave Creek confluence is 

- 

approximately 2025 feel, and the elevation of the highest point in the watershed is approximately 
4890 feet at Butte Peak located in the northeast part of the watershed. 

Subbasin boundaries (Map 1) in the Galloway Wash model remained the same as the HEC-1 
model established by JE Fuller Hydrology & Geomorphology, Inc. (JEF), in the Floodplain 
Delineation Study of Andora Hills and Galloway Washes (FCD 99-14). 

2.2.2 Rainfall 
Rainfall data for the 100-year 6-hour and 100-year 24-hour storms were taken directly from the 
previous GVSCE (1997) and JEF (2001) models. The 10-year point rainfall statistics were 
derived using 4 input PREFRE analyses. The PREFRE output are provided in Appendix A. 

Areal reduction of point rainfall for the JD records in the 10-year I-IEC-1 models were computed 
using the same reduction factors as for the 100-year analyses in GVSCE (1997) for Andora Hills 
Wash and JEF (2001) for Galloway Wash. 

The SCS Tvoe I1 temporal distribution was used for the 24-hour models for both washes. The -. 
necessary FCDMC 6-hour patterns for the modeled index storms were used in the 6-hour @ models. 

2.2.3 Rainfall Losses 
Parameters for rainfall losses, including those parameters related to soils and land use 
classifications, were generated in prior studies. Rainfall loss parameters in the Galloway Wash 
watershed were determined by JEF (2001) and reported in Floodplain Delineation Study of 
Andora Hills and Galloway Washes (FCD 99-14). Rainfall loss parameters in the Andora Hills 
Wash watershed were determined by GVSCE (1997) and reported in Cave Creek Above 
Carefree Highway Floodplain Delineation Study (FCD 95-28). Rainfall losses for both studies 
were estimated using the Green and Ampt method in HEC-I. 

Revisions to the subbasin boundaries in the Andora Hills Wash watershed required the 
recalculation of rainfall loss parameters for two subbasins (AHW1 and AHW3). The original 
methods outlined by GVSCE in the Cave Creek Above Carefree Highway Floodplain 
Delineation Study (FCD 95-28) were used to determine the new rainfall loss parameters for these 
two subbasins. 

2.2.3.1 Soils 

The revised Andora Hills Wash watershed subbasin boundaries were overlaid on a digital soils 
map in ArcView. The digital soils map was derived from the Soil Conservation Service (SCS) 
(Camp, 1986) and the US Forest Service (USFS) and was provided by the FCDMC as ArcView 
shapefiles for the project area. The digital soil map unit data are based on Soil Suwey ofAguila- 
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Carefree, Parts of Maricopa and Pinal Counties, Arizona (Camp, 1986) and on USFS, Tonto 
National Forest, General Ecosystem Survey, 1989. 

The boundary change between subbasins AHWl and AHW3 resulted in 24.2 acres of Gran- 
Wickenburg soil (Soil type 63) shifting to AHW3 from AHW1. Determining the soil-related 
rainfall loss parameters for the subbasins was accomplished by following the procedures outlined 
by GVSCE in the Cave Creek Above Carefree Highway Floodplain Delineation Study (FCD 95- 
28), Technical Data Notebook, Book 2 of 2.  The resulting soil distributions and rainfall loss 
parameters in the affected subbasins are shown in Table B.1 in Appendix B. 

2.2.3.2 Land Use 
Both study watersheds are covered by the Upper Sonoran plant community and span across 
multiple jurisdictions, including Maricopa County, the City of Scottsdale, and the Towns of Cave 
Creek and Carefree. Most of the Galloway Wash watershed falls under the vacant land, rural and 
large-lot-residential land use categories. Most of the Andora Hills Wash watershed is split 
between natural and large-lot-residential land use categories, with small areas of commercial and 
high-density residential land uses. 

The "existing conditions" land use for the Galloway Wash watershed is based on September 
1999 aerial photographs as described in the Floodplain Delineation Study of Andora Hills and 
Galloway Washes (FCD 99-14) (JEF, 2001). For Andora Hills Wash, the existing land use 
conditions represent conditions as of 1995 as described in the Cave Creek Above Carefree 
Highway Floodplain Delineation Study (FCD 95-28) (GVSCE, 1997). 

The revised Andora Hills Wash watershed subbasin boundaries were overlaid on the digital 
orthophotos provided by FCDMC. The photos demonstrated that only natural areas were 
affected by the boundary change, resulting in 24.2 acres of natural land use shifting to AHW3 
from AHW 1. The land use-related rainfall loss parameters for these subbasins were determined 
following the procedures outlined by GVSCE in the Cave Creek Above Carefree Highway 
Floodplain Delineation Study (FCD 95-28). The resulting land use distributions and rainfall 
loss parameters in the affected subbasins are shown in Table B.2 in Appendix B. 

The final rainfall loss parameters for all subbasins for the existing condition, including the 
revised subbasins AHWl and AHW3, are presented in Table 1. 
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[ Table 1. Summary of basin area and Green and Ampt method HEC-1 input parameters I 

2.2.4 Unit Hydrographs 

2.2.4.1 Andora Hills Wash 
The MCUHPl program was used to compute new Tc and R values and develop HEC-I KK 
blocks for subbasins AHWl and AHW3 for the 100-year models. Maximum and minimum 
basin elevations and co~lcentration path lengths did not change from the original GVSCE model 
(Table 2). Input for the rainfall loss parameters was modified from the original values to reflect 
the change in subbasin boundaries. 
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The MCUHP1 program was also used to compute Tc and R values and develop HEC-1 KK 
blocks for all Andora Hills Wash subbasins for the two 10-year models. lnput for the rainfall 
loss parameters were identical to the values used for the 100-year models, including the revised 
subbasins. Table 3 summarizes the Clark method time of concentration results for all subbasins 
for Andora Hills Wash. 

2.2.4.2 Galloway Wash 
The unit hydrograph parameters (Table 4) in the Galloway Wash model were not altered from 
their original form as established by JEF in Floodplain Delineation Study ofAndora Hills and 
Galloway Washes (FCD 99-14). It was assumed that Kn values for the 100-year and 10-year 
storms were similar. The computation interval also remained the same. Therefore, the lag time 
estimates and unit hydrographs did not require modification. Table 4 summarizes the lag time 
and S-graph f o r ~ a l l o w a ~  wash for all four models. 



Memo to Linda Johnson. P E .  Page 7 

2.2.5 Hydrograph Combinations 
The combination of hydrographs in the Andora Hills Wash model was altered to incorporate an 
additional concentration point to further divide the combination of subbasins AHW1, AHW2, 
AHW3, and AHW4. In the original model the discharges from the four subbasins were 

@ combined at a single concentration point. The revised model combines AHWI, AHW2, and 
AHW 3 prior to combining with the discharge from AHW4. 

GWWl 6 
G W l  
G W 2  

GWV3 1 
G W 3  2 
G W 3  3 

The combination of hydrographs in the Galloway Wash model was also altered to provide for 
additional concentration points at the confluence of North Galloway Wash and Galloway Wash. 
These new combination points were CP2861, (Galloway Wash just upstream of the North 
Galloway Wash confluence) and CP286R (North Galloway Wash just upstream of the Galloway 
Wash confluence). An additional concentration point, CP295A, was also added to provide peak 
discharges for Grapevine Wash at its confluence with Galloway Wash. 

2.3 Existing Condition Peak Discharges at Road Crossings 

DesedRangeland 
Mountain 
Mountain 

DeserVRangeland 
DesedRangeland 
DeserVRangeland 

Map 3 shows the location of road crossings within the Andora Hills and Galloway Wash 
watersheds. Peak discharges at each of these road crossings were determined in the following 
manner. The drainage area contributing to the road crossing was determined and compared to 
the total area of the subbasin or subbasins contributing to the nearest downstream concentration 
point. The ratio of the area at the road crossing to the area at the downstream concentration point 
was applied to the peak discharge at the downstream concentration point in the HEC-1 model to 
calculate the peak discharge at the road crossing. 

In one instance, peak discharge was determined by using the nearest upstream concentration 

e point. In this cases the peak discharge at the road crossing was greater than 100 percent of the 
upstream concentration point, due to the drainage area contributing to the road crossing being 
larger than the modeled subbasin. This technique was used when the downstream concentration 

0.039 
0.045 
0.043 
0.043 
0.043 
0.040 

2.61 
6.19 
5.51 
3.31 
2.42 
1.88 

1.31 
3.56 
2.77 
1.51 
1.26 
0.95 

164.8 
298.9 
371.1 
184.3 
144.6 
135.6 

34.8 
71.1 
56.7 
42.3 
36.8 
28.2 
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point included discharge from subbasins that did not affect the discharge at the road crossing. 
Specifically this situation occurred in the Galloway Wash model for estimation of the discharge 
at N. Tranquil Trail. 

The results of these calculations for each crossing are presented in Table 5. 

2.4 Problems encountered 

The original subbasin delineations for the Andora Hills watershed from GVSCE were made 
available by the FCDMC in digital format. However, the subbasin boundaries do not match 
exactly the digital base maps (USGS digital quarter quads and 2001 digital orthophotos) 
provided by the FCDMC. JEF adjusted the basin boundaries to match the base data in the 
Floodplain Delineation Study ofAndora Hills and Galloway Washes (FCD 99-1 4). The 
subsequent divisions of the Andora Hills subbasins for the calculation of road crossing 
discharges were based on the USGS digital quarter quads and 2001 orthophotographs provided 
by the FCDMC. The subbasin boundary offsets are approximately 70 feet to the east and 100 
feet to the south. This offset potentially results in slight errors in the peak discharges at road 
crossings internal to the Andora Hills Wash subbasins. The errors are considered negligible for 
planning purposes. 

2.5 Future Conditions 

@ Future conditions hydrologic models were created for Andora Hills and Galloway Washes for 
the 100-year 6-hour, 100-year 24-hour, 10-year 6-hour, and 10-year 24-hour storms. Rainfall 
parameters for all future conditions models remained the same as in the existing condition 
models. Similarly, the drainage basin boundaries and soil parameters remained the same. 

Future land use conditions for the Andora Hills and Galloway Washes subbasins were derived 
from examination of data provided in the Upper Cave Creek-Apache Wash WCMP (TetraTech, 
2001). 

Future land use for the Andora Hills Wash subbasins, with comparison to the existing land use, is 
presented in Table C.1 in Appendix C. Hydrologic parameters for each land use category in 
Andora Hills Wash were taken from the Cave Creek Above Carefree Highway Floodplain 
Delineation Study (FCD 95-28). 

For Galloway Wash, existing vacant land use areas shown in the digital land use maps developed 
for the Floodplain Delineation Study ofAndora Hills and Galloway Washes (JEF 2001) were 
compared to the built-out land use map shown in the Upper Cave Creek-Apache Wash WCMP 
(TetraTech, 2001). Vacant areas were assigned the appropriate future land use to based on 
comparison with Exhibit B from the TetraTech (2001) report. Future land use for the subbasins 
in the Galloway Wash watersheds, with comparison to the existing land use, is presented in 
Table C.2 in Appendix C. Hydrologic parameters for each land use category in Galloway Wash 
were taken from the Floodplain Delineation Study ofAndora Hills and Galloway Washes (JEF @ 2001). .4 High Density Residential (HDR) land use category was added for Falloway Wash for 
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the future condition. The hydrologic parameters for the HDR category were taken from the Cave 
Creek Above Carefree Highway Floodplain Delineation Study (GVSCE, 1997). 

Hydrologic parameters for the Green & Ampt method were recomputed for each subbasin using 
the same methods as in the original studies. Table 6 summarizes the future conditions LG record 
parameters for Andora Hills and Galloway Washes. 

Since the Clark unit hydrograph method was used in the original Andora Hills Wash modeling, 
Tc and R were recomputed with MCUHPI using the future conditions LG parameters. Table 7 
shows the future condition Kb values. The future condition Tc and R values for the four storms 
for Andora Hills Wash are summarized in Table 8. 
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For Galloway Wash, lag time calculations were recomputed based on changes to basin average 
Kn (basin roughness) resulting from the change to future conditions land use. The future 
conditions Kn and lag times for Galloway Wash are summarized in Table 9. 
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No retention was considered for modeling of the future conditions due to the nature of - 
development, undulating topography, and a desire to make conservative hydrologic assumptions 
about the hture condition in the area. This assumption is considered appropriate to a planning 
level study. 

2.6 Future Condition Peak Discharges at  Road Crossings 

The results of the future condition calculations for peak discharge at road crossings in the area 
are presented in Table 10. Again, the locations of each crossing are shown on Map 3. 

3. Comparison of Existing and Future Condition Peak Discharges 

Table 11 shows a comparison of the existing and future condition peak discharges at the road 
crossing locations for the four modeled storms. In general, at most of the road crossings in the 
Town of Carefree the peak discharges for the future condition are similar to or slightly greater 
than the existing condition. Differences are greater for the 10-year events as compared to the 
100-year events. The larges differences are in subbasin AHW3 at N. Never Trail (ID# 14), 
crossings within GWWl 5 (ID's 21-31), along Galloway Wash between CP284 and CP286L 
(ID's 32-34, and CP280 (1D 68). Effective impervious area (RTIMP) increases in AHW3 fiom 
14 to 20 percent in the future condition. In GWWI-5, RTIMP increases from 24 to 33 as the 
result of built-out conditions. 

For crossings in one basin (AHW4, ID'S 15-20), future discharges for the 100-year 6-hour show 
a slight decrease. Examination of the Tc and R values show that the original GVSCE (1997) 
model had slightly smaller Tc and R values than those computed with MCUHPI for the future 
condition. A separate MCUHPl analysis was run using the original parameters as reported in the 
HEC-1 model for AHW4 for the GVSCE existing condition and the current study's future 
condition. The result was identical Tc and R values for each condition. The only differences in 
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@ parameters between the conditions is DTHETA = 0.16 v s  0.15 and RTIMP = 36 vs. 3 9  The 
reason for the different Tc and R results in the GVSCE model is therefore not clear. Perhaps the 
precision of data input to MCUHPI in the original study is the cause (e.g. Kb = 0.0355 vs. 0.04). 
Regardless the absolute differences are very small (1-2 %). 

Table 12 shows a comparison of existing and future peak discharges at the outlets of Andora 
Hills and Galloway Washes at Cave Creek. The percent difference for the entire watersheds are 
greater for the 10-year storms than the 100-year events. Also, as compared to the results at the 
road crossings the cumulative differences are generally larger than in individual subbasins. That 
is, small differences throughout the watersheds lead to larger differences at their outlets. Table 
12 also shows that the effects of full build out are greater in Andora Hills Wash than Galloway 
Wash. This is due in part to the total portion of the watersheds that will ultimately be developed 
as well as the nature of the development (i.e. density). 

Table 12. 
Existing vs. Future Condition Peak Discharge at Confluence with Cave Creek 

KK Wash 10-yr 6-hr 10-yr 24-hr 100-yr 6-hr 100-yr 24-hr 
ID Name Condition (cfs) (cfs) (cfs) (cfs) 

Existing 

Existing 7906 11341 13541 
Future 891 5 12296 14895 
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* * * O U T P U T  D A T A * * *  
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES 

PRECIPITATION FREQUENCY VALUES FOR Andora Hills Wash, 
PRIMARY ZONE NUMBER= 7 
SHORT-DURATION ZONE NUMBER= 8 

POINT VALUES 

RETURN PERIOD 
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE 
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES: 
DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES 
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40 
ZEHR AND MYERS 
AUGUST 1984 

INPUT DATA 

PROJECT NAME=Andora Hills Wash, 
ZONE= 7 SHORT-DURATION ZONE= 8 
LATITUDE= .OO LONGITUDE= 100.00 ELEVATION= 0 
2-YR, 6-HR PCPN= 1.50 100-YR, 6-HR PCPN= 3.40 
2-YR, 24-HR PCPN= 1.90 100-YR, 24-HR PCPN= 4.60 

* * * *  E N D  OF R U N  * * * *  



* * * O U T P U T  D A T A * * *  
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES 

PRECIPITATION FREQUENCY VALUES FOR Galloway Wash, 
PRIMARY ZONE NUMBER= 7 
SHORT-DURATION ZONE NUMBER= 8 

POINT VALUES 

RETURN PERIOD 
DURATION 2 -YR 5 -YR 10-YR 25-YR 50-YR 100-YR 500-YR 

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE 
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES: 
DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES 
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40 
ZEHR AND MYERS 
AUGUST 1984 

INPUT DATA 

PROJECT NAME= , 
ZONE= 7 SHORT-DURATION ZONE= 8 
LATITUDE= .OO LONGITUDE= 100.00 ELEVATION= 0 
2-YR, 6-HR PCPN= 1.60 100-YR, 6-HR PCPN= 3.50 
2-YR, 24-HR PCPN= 2.20 100-YR, 24-HR PCPN= 4.80 

* * * *  E N D  OF R U N  * * * *  
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Table B.l 
Soils, Vegetation Cover, and RTlMP for rainfall losses by Green & Ampt method for revised subbasins 5320 (AHWI) and S340L (AHW3) 

AHWl (5320) Soil Map Unit No. 12 61 63 72 93 
Sub-Area (acres) 3.8 171.6 33.3 19.5 38.4 

XKSAT (bare ground) 0.01 0.15 0.14 0.09 0.33 
RTlMP (rock) 0% 0% 10% 15% 0% 

XKSAT log avg (bare ground) 0.15 
PSlF 6.00 * 

DTHETA (dry) 0.40 * 
DTHETA (normal) 0.25 * 

RTlMP avg 2.35% 
Total Subbasin Area in sq. miles = 0.42 

AHW3 (S340L) Soil Map Unit No. 33 6 1 63 72 
Subarea (acres) 6.9 47.8 108.2 15.0 

XKSAT (bare ground) 0.23 0.15 0.14 0.09 
RTlMP (rock) 0% 0% 10% 15% 

XKSAT log avg (bare ground) 0.14 
PSlF 6.20 

DTHETA (dry) 0.39 
DTHETA (normal) 0.23 * 

RTlMP avg 7.35% 
Total Subbasin Area in sq. miles = 0.28 

* referenced from Table A-I in Cave Creek Above Carefree Highway Floodplain Deiineation Study FCD 95-28(GVSCE, 1997) 

JE Fuller1 Hydrology and Geornorphology, Inc 
Carefree DMP 

Soils Veg Cover & RTlMP 
1012312002 



Table 8.2 
Existing conditions land use characteristics for rainfall losses for revised subbasins 5320 (AHWI) and S340L (AHW3) 

AHWl (S320) Land Use ID GC LDR-25 MDR N 
Natural or Developed D D D N 

Sub-Area (acres) 17.1 229.4 10.0 10.0 
RTiMP (Developed) 10% 25% 30% --- 

Veg Cover (Developed) 81 % 30% 28% --- 
IA (developed) 0.19 0.16 0.16 --- 

Natural Area 3.8% 
Developed Area 96.2% 

RTlMP (Dev.) avg. 24.19% 
Veg Cover (Dev.) avg. 33.32% 

IA (Dev.) avg. 0.16 
Total Subbasin Area in sq. miles = 0.42 

AHW3 (S340L) Land Use ID LDR-25 N 
Natural or Developed D N 

Sub-Area (acres) 70.3 107.5 
RTlMP (Developed) 25% --- 

Veg Cover (Developed) 30% --- 
IA (developed) 0.16 --- 

Natural Area 60.5% 
Developed Area 39.5% 

RTlMP (Dev.) avg. 25.00% 
Veg Cover (Dev.) avg. 30.00% 

IA (Dev.) avg. 0.16 
Total Subbasin Area in sq. miles = 0.28 

JE Fuller1 Hydrology and Geomorphology, Inc 
Carefree DMP 

Land Use 
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Table 8.3 
Existing conditions rainfall loss parameters for Green 8 Ampt method for revised subbasins S320 (AHWI) and S340L (AHW3) 

XKSAT XKSAT ~ ~~ . . . . . . . . 
Sub- Area IA, in inches RTIMP, in % Veg. Cover, in % Bare DTHETA Corrected 
basin HEC-1 Total Nat. Dev. Nat. Dev. Wghtd. Nat. Dev. Wghtd. Nat. Dev. Wghtd. Ground PSlF Nat Dev. Wghtd. forVeg. 

ID ID sq. mi. % Yo inlhr inches dry normal inlhr 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (1 6) (17) (18) (19) (20) 

AHWl 5320 0.4166 3.8 96.2 0.15 0.16 0.16 2 24 23 30 33 33 0.15 6.00 0.40 0.25 0.26 0.19 
AHW3 S340L 0.2780 60.5 39.5 0.20 0.16 0.18 7 25 14 35 30 33 0.14 6.20 0.39 0.23 0.33 0.18 

JE Fuller1 Hydrology and Geomorphoiogy, Inc. 

care 

Rainfall Loss Par-meters 
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Table C.1 
Comparison of existing and future land use characteristics for Andora Hills Wash rubbarins 

Existing Conditions (bared on GVSCE 1997) Future Conditions (interpreted fmm Tetra Tech. 2001) 
AHWl (S320)' Land Use ID GC LDR-25 MDR N AHWl (S320) Land Use ID GC LDR-25 MDR N 

Natural or Developed D D D N Natural or Developed D D D N 
SubArea (acres) 17.1 229.4 10.0 10.0 Sub-Area (acres) 17.1 236.3 10.0 3.1 

RTlMP (Developed) 10% 25% 30% - RTIMP (Developed) 10% 25% 30% - 
Veg Cover (Developed) 81% 30% 28% - Veg Cover (Developed) 81% 30% 28% - 

lA (developed) 0.19 0.16 0.16 - lA (developed) 0.19 0.16 0.16 -. 

Natural Area 3.81 Natural Area 1.2% 
Developed Area 96.2% Developed Area 98.8% 

RTIMP (Dev.) avg. 24.19% RTIMP (Dev.) avg. 24.22% 
Veg Cover (Dev.) avg. 33.32% Veg Cover (Dev.) avg. 33.24% 

IA (Dev.) svg. 0.16 IA (Dev.) svg. 0.16 
Tofal Subbasin Area in rq. miles = 0.42 Total Subbasin Area in rq. miles = 0.42 

AHW4 ($330) Land UreID C LDR35 N AHW4 (S330) Land Use ID C LDR-25 N 
Natural or Developed D D D Natural or Developed D D D 

Sub-Area (acres) 22.0 79.0 3.7 Sub-area (acres) 25.7 79.0 0 0  
RTIMP (Developed) 80% 25% - RTIMP (Developed) 80% 25% .- 

Veg Cover (Developed) 10% 30% - Veg Cover (Developed) 10% 30% - 
IA (developed) 0.07 0.16 - !A (developed) 0.07 0.16 ... 

Natural Area 3.5% Natural Area 0.0% 
Developed Area 98.5% Developed Ares i00.0% 

RTIMP (Dew.) avg. 36.98% RTlMP (Dev.) avg. 38.50% 
Veg Cover (Dev.) avg. 25.64% Veg Cover (Dev.) avg. 25.08% 

IA (Dev.) avg. 0.14 IA (Dev.) avg. 0.14 
Total Subbasin Area in sq. miles = 0.16 Total Subbarin Area in sq. miles = 016 

AHW3 (S340L). Land Use ID LDR-25 N 
Natural or Developed D N 

Sub-Area (acres) 70.3 107.5 
RTIMP (Developed) 25% -. 

Veg Cover (Developed) 30% ... 
lA(deue1oped) 0.16 -. 

NaturalArea 60.5% 
Developed Area 39.5% 

AHW3 (S34OL) Land Use ID LDR-25 N 
Natural or Developed D N 

Sub-Area (acres) 127.3 50.5 
RTIMP (Developed) 25% -. 

Veg Cover (Developed) 30% -. 
IA (developed) 0.16 -. 

NaturillArea 28.4% 
Developed Area 71.6% 

RTIMP (Dev.) avg. 25.00% RTIMP (Dev.) avg. 25.00% 
Veg Cover (Dev.) avg. 30.00% Veg Cover (Dev.) avg. 30.00% 

IA (Dew.) avg. 0.16 IA (Dav.) avg. 0.16 
Total Subbasin Area in sq. miles = 0.28 Total Subbasin Area in sq. miles = 0.28 - Basin boundary revised from original GVSCE, 1997 study. 

Existing YS Future 
1012312002 



Table C.l 
Cornpariron of existing and future land use characterlstlss for Andora Hills Wash rubbarins 

Exisring Condltionr (based on GVSCE 1997) Future Condltlons (interpreted from Terra Tech, 20011 
AHW2 (S340R) Land Use ID C LDR-25 AHWZ (S34OR) Land Use ID C LDR-25 

Naniral or Develooed D D Natural or Deusboed D D ~ ~ ~ ~~ ~. 
Sub-Area (acres) 13.9 27.6 

RTIMP (Developsd) 80% 25% 
Veg Cover (Developed) 10% 30% 

lA (developed) 0.07 16% 

Natural Area 0.0% 
Developed Area 100.0% 

- -  -~ 

S u b - h a  lac& 13.9 27.6 
RTlMP (Developed) 80% 25% 

Veg Covet (Developed) 10% 30% 
IA (developed) 0.07 16% 

Natural Area 0.0% 
Developed Area 400.0% 

RTIMP (Dev.) avg. 43.42% RTlMP (Dev.) avg. 43.42% 
Veg Cover (Dav.) avg. 23.30% Veg Cover (Dev.) avg. 23.30% 

IA (Dev.) avg. 0.13 IA (Dev.) avo. 0.13 
Total Subbarin Area in sq. miles = 0.06 Total Subbasin Area in sq. miles = 0 06 

AHW5 (5350) Land UroID C HDR LDR-25 N 
Natural or Developed D D D N 

Sub-Area (acres) 3.1 5.5 71.3 22.9 
RTlMP (Developed) 80% 45% 25% - 

Veg Cover (Developed) 10% 22% 30% -. 
IA(devel0ped) 0.07 0.13 0.16 - 

AHW5 (S350) LandUsetD C HDR LDR-25 MDR N 
Natunl or Developed D D D D N 

SubArea (acres) 3.1 5.5 80 4 13.8 0 0  
RTIMP (Developed) 80% 45% 25% 30% .- 

Veg Covet (Developed) 10% 22% 30% 28% - 
lA(devel0ped) 0.07 0.13 0.16 0.16 ... 

NaturalArea 223% Natural Area 0.0% 
Developed Area 77.7% Developed Area 88.8% 

RTiMP (Dev.) avg. 28.51% RTIMP (Dev.) avg. 28.15% 
Veg Cover (Dev.) avg. 28.67% Veg Cover(Dev.) avg. 28.81% 

IA (Dev.) avg. 0.15 IA (Dev.) avg. 0.18 
Total Subbasio Area in rq, miles = 0.16 Total Subbarin Area in rq. miles = 0 16 

AHW6 (S36O) Land Use ID C HDR 
Natural or Developed D D 

Sub.Area (acres) 11 4 0.8 
RTlMP (Deveioped) 80% 45% 

Veg Cover (Developed) 10% 22% 
!A (developad) 0.07 0.13 

Natural Area 65.5% 
Developed Area 34.5% 

RTIMP (Dew.) avg. 30.00% 
Veg Cwer  (Dev.) avg. 28.18% 

!A (Dev.) avo. 0.15 

JE Fulleri Hydmlogy nd Geomophology, Inc. 
Carefree DMP 

AHW8 (S380) Land Use ID 
Natural or Developed 

Sub-Area lacresi 
RTlMP (~evelopedj 

Veg Cover (Developed) 
IA (developed) 

Natural Area 
D~vs lopsd Area 

RnMP (Dev.) avg. 
Veg Cover (Dew.) avg. 

IA (Dev.) avg. 
Tdal Subbarin Area n sq. miles = 0 58 

C HDR LDR-25 LDR-15 N 
D D D D N 

11.4 0.6 255.9 28.1 74.0 

27.38% 
28.13% 

0.18 
Total SubbaSin Area in sq miles = 0.58 

Existing vr Future 
10123/2002 



Tabla C.1 
Comparison of cxhtlng and (utum land use chanctar!sticr for Andon Hllh Wash s u b b r s l ~  

ExlrUng Conditions (basedm GVSCE 19971 F O N ~  CondlUons (Interpratedfmm Tetra Tech. 2WIl  

AHW7 ($370) Land UssID C HDR LDR-15 N 
Natural or Developed D D D N 

Sub-Area(-t) 123.5 12.5 18.2 64.2 
RTiMP (Developed) 80% 45% 15% - 

VegCover(Deve(oped) 10% 22% 34% - 
IA(deve1oped) 0.07 0.13 0.18 - 

Natural Ana 29.4% 
Developed Ama 70.6% 

AHW7 (5370) Land Use ID C HDR LDR-15 N 
Natural or Developed D D D N 

Sub-Area(-) 148.0 12.5 57.9 0.0 
RTlMP(Deve1oped) 80% 45% 15% - 

Vegmver(Deve1oped) 10% 22% 34% - 
IA (developed) 0.07 0.13 0.18 - 

Natural Area 0.0% 
Develop4 Ana 100.0% 

RnMP (Dev.) avg. 69.49% RTIMP (Ow) wg. 60.76% 
Veg cover (Dsv.) w g .  17.05% Vsg Cover (Dtv.) rvp. 13.8i.h 

LA (Dev.) avg. 0.09 IA (Dev.) wg. 0.90 
TOM Subbash Area in sq. miles = 0.34 Total Subbaoln Area in sq. miles= 0.34 

A H W ~  (~380) Land UsaID C LDR-15 N AHW8 (S380) Land UsaID C LDR-35 N 
Naural or Developed D D D Natural or Developed D D D 

sub-Area (acres) 4.7 175.0 86.1 SubArea(snes) 4.7 241.2 19.8 
RTlMP (Developed) 80% 15% - RTlMP (Developed) 80% 15% - 

Veg Covet (Developed) 10% 34% - Veg Cover (Devdoped) 10% 34% - 
IA (developed) 0.07 0.18 - IA (developed) 0.07 0.18 - 

Natural Am. 32.4% 
Developed An. 67.6% 

Natural A n r  7.5% 
DevalopdAma 92.5% 

RTIMP (Dev.) avp. 16.70% ~ M P  (Dev.) avg. 1824% 
Vsg Cover (Dev.) avg. 33.37% Veg Cover (Dev.) avo. 33.54% 

IA (Dsv.) avg. 0.18 IA (Dev.) avg. 0.18 
Tom1 Subbasin Area in sq. miles = 0.42 Tom1 Subbasin Area in oq. miles = 0.42 

AHW9 ($390) Land UseID C GC HDR LDR-15 RSRT N AHWO (5390) Land Use ID C GC HDR LDR-15 RSRT N 
Nafllral or Devdopd D D D D D N Naural or Developed D D D D D N 

SubArea (acres) 11.4 23.5 15.4 47.2 8.90 115.8 S u m  (acres) 11.4 23.5 30.1 137.2 20.00 0.0 
RTlMP(Devdoped) 80% 10% 45% 15% 60% - RTIMP(Deve1oped) 80% 10% 45% 15% 60% - 

Veg Cover(Devel0ped) 10% 81% 22% 34% 32% - VegCover(Devsbped) 10% 81% 22% 34% 32% - 
lA(deve1oped) 0.07 0.19 0.13 0.18 0.11 - lA(devdoped) 0.07 0.19 0.13 0.18 0.11 - 

Natunl Am. 52.1% 
Developed Area 47.9% 

RnMP (Dev.) avg. 28.97% RnMP (OevJ avg. 25.92Y. 
Vsg Cover (Dev.) avg. 39.91% Veg Cover (Dw.) we. 35.93% 

IA (Dsv.) avg. 0.18 IA (Oev.) avg. 0.18 
Tom1 Subbarin Area in sq. miles = 0.35 Total Subbasin Area In sq. miles = 0.35 

Existino vs Future 

a '12002 
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Subbasin 

G W l l E x i s t i n g  

G W 1 _ 1 F U t u r e 0 . 0 0 0  

GW1_2Ex i r l i ng  

GWI -2Fu tu re  

GW131Exie t ing  

GWW131 Future 

GW132Exis l ing  

GWW132Future 

GWW133Exlr l ing0.000 

GWWl3JFuture0.000 

G W W 1 ~ 4 E x i ~ t i n g O . 0 0 0  

G W l ~ 4 F u t u r e 0 . 0 0 0  

GW1_5Exis t ing  

G W 1 ~ 5 F u l u r e 0 . 0 8 0  

GWlbEx i s l i ng  

G W 1 _ 6 F u t u r e 0 . 0 0 0  

GWIEXIL l ing  

O W 1  Future 

G W Z E x i ~ t i n g 0 . 0 0 0  

GW2Future  

GW31Existing 

GW3-1 Future 

GVW3_ZExirting 

GW3-2 Future 

GVW3JExirting 

G W 3 ~ 3 F u t u r e O . W O  

Galloway a Grapevine Summan/ 
1012312002 
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0.000 
0036 

0.000 
O W  
0.059 
6.0% 

OW0 
00% 
0.000 
0 P 6  

0000 
0.0% 
0.000 
o m  

0.000 
00% 
0.000 
00% 

0.000 
OWo 
0.000 
0.0% 

0.000 
0.0% 
0.000 
00% 

0.000 
0.036 
0.000 
0036 

Existing and 

LgLotRer 
(sqmi.) 

0.281 
110% 
0.374 
14.7% 

0.007 
0.706 
0.007 
OPA 

0.128 
16.5% 
0.128 
16.5% 

0.034 
9.796 
0.034 
9.7% 

0.290 
73.0% 
0.290 
73.0% 

0.026 
2.6% 
0.070 
7.0% 

0.168 
17.1% 
0.192 
19.5% 

0.000 
0.0% 
0000 
0.0% 

0.000 
0.0% 
0.000 
0.0% 

0.000 
0.0% 
0.056 
0.9% 

0.003 
0.3% 
0.003 
0.3% 

0.OOo 
0.036 
0.000 
00% 

0.000 
0.0% 
0.000 
00% 

Future Land 

MedDRes 
(sqmi.) 

0.000 
00% 
0,000 
0.0% 

0.000 
00D3 
0.000 
00% 

0,000 
0.0% 
0.000 
0.0% 

0.000 
0.0% 
0.000 
00% 

0.002 
0.6% 
0.002 
0.6% 

0.011 
l . f% 
0.011 
7.1% 

0,162 
16.5% 
0.176 
17.9% 

0.000 
00% 
0000 
00% 

0.000 
0.0% 
0.000 
0.0% 

0.000 
00% 
2.141 
35.5% 

0.000 
0.0% 
0.000 
00% 

O m  
00% 
0.000 
00% 

0.000 
0.0% 
0.000 
00% 

Table C.2 
Use Conditions 

NRC 
(sqmi.) 

0.000 
OW3 
0.000 
00% 

0.007 
0.7% 
0.088 
85% 

0.000 
0.0% 
0.000 
00% 

0.000 
OW6 
0.000 
00% 

0.000 
0.0% 
0.000 
0.0% 

0.000 
0.0% 
0.042 
0.2% 

0.090 
9.2% 
0.164 
16.7% 

0.000 
00% 
0.014 
2.4% 

0.000 
0.0% 
0.033 
0.7% 

0.003 
0 0 %  
0.345 
5.7% 

0.002 
02% 
0.002 
0.2% 

O W 0  
0.0% 
0.000 
O P ?  

0.000 
00% 
0.000 
0.0% 

tor Galloway 
Land Use 

RecOpSpc 
(sqmi )  

0.359 
4.1% 
0.402 
15.8% 

0.215 
20.6% 
0.246 
236% 

0.001 
0.1% 
0.001 
01% 

0032 
9 1% 
0.032 
9.1% 

0.094 
23.6% 
0.094 
23.6% 

0000 
00% 
OW0 
00% 

0204 
20.836 
0.204 
20.8% 

0.000 
0 0% 
0000 
00% 

0.000 
0.0% 
OW0 
00% 

0.452 
7.5% 
0.000 
0.WA 

0.000 
OWo 
0.000 
00% 

0.000 
0.0% 
0.000 
0.0% 

0.033 
9.7% 
0.033 
9.7% 

Wash 

Resort 
(sq-mi.) 

0.015 
0.6% 
0.015 
0.6% 

0.000 
00% 
0.000 
00% 

0.000 
0.0% 
0.000 
0.WA 

0.000 
00% 
0.000 
00% 

0.009 
2.3% 
0.009 
2.3% 

0.000 
0.0% 
0000 
0~0% 

0.026 
2.6% 
0.026 
26% 

0.000 
OU?? 
0000 
0.0% 

0.000 
0.0% 
0.000 
0.0% 

0.000 
00% 
0.000 
0.0% 

0.000 
O.O? 
0.000 
00% 

OW0 

Subbasins 

Rural 
(sqmi.) 

1.508 
59.1% 
1.564 

613% 

0.588 
56.4% 
0.638 
61.3% 

0.637 
82.3% 
OM5 
83.4% 

0.280 
80.5% 
0.282 
81.2% 

0.002 
0.5% 
0.002 
0.5% 

0.905 
990% 
0.916 
91.2% 

0.002 
0 2% 
0064 
6 5% 

0.538 
90.9% 
0.556 

93 8% 

0002 
o 0% 
2.001 

42 4% 

1186 
19.4% 
1.781 

29.6% 

0.434 
41.6% 
0.984 

94.3% 

0.401 

0.000 
0.0% 
0.000 
00% 

SmLotRer 
(sq,mi.) 

0.124 
4.9% 
0.182 
7.1% 

0.025 
2.4% 
0.055 
5.3% 

0.000 
00% 
0.000 
0.036 

OaOO 
00% 
0.000 
00% 

0.000 
0.0% 
0.000 
0 0 %  

0.000 
0.03~ 
0.000 
0.0% 

0.014 
1.4% 
0.016 
1.8% 

0.000 
0.0% 
0.000 
0.033 

0000 
a m  
0.000 
0.0% 

0.121 
2.W 
0.000 
0.0% 

0.000 
0.036 
0.000 
0.0% 

0.000 

0.196 
57.5% 
0.261 
76.5% 

Vacant 
(sq.mi.) 

0.250 
9.8% 
0000 
00% 

0194 
18.6% 
0.000 
00$6 

0008 
1.1% 
0.000 
0.0% 

0.002 
0.7% 
0.000 
00% 

0.000 
00% 
0.000 
0.0% 

0062 
6.2% 
0.005 
0.5% 

0.237 
24.1% 
0.000 
0.0% 

0.054 
9.1% 
0.023 
3.9% 

4.854 
99.0% 
2.790 
56.9% 

4.270 
70.9% 
1.7W 

28.256 

0.604 
67.9% 
0.051 
5.2% 

0.571 

Water 
(sq-mi.) 

0003 
01% 
OW3 
01% 

0000 
00% 
0.000 
0 0% 

0.000 
00% 
0.000 
0.0% 

0.000 
OW6 
0.000 
00% 

0.000 
00% 
0.000 
00% 

0.000 
00% 
0.000 
00% 

0.000 
00% 
0.000 
0.0% 

0000 
00% 
0000 
00% 

0.000 
0.0% 
0000 
0.0% 

0.011 
0.2% 
OQ00 
00% 

0.000 
0.0% 
0.000 
0.0% 

0.000 

0.018 
5.3% 
0.018 
5.3% 

0094 
27.6% 
0.029 
6.5% 

0.000 
00% 
0.000 
00% 



Table C.3 
Future conditions rainfall loss parameters for Green 8 Ampt method for Andora Hills Wash 

XKSAT XKSAT 
Sub- ~ r e a  IA, in inches RTIMP, in % Veg. Cover, in % Bare DTHETA Corrected 
basin HEC-1 Total Nat. Dev. Nat. Dev. Wghtd. Nat. Dev. Wghtd. Nat. Dev. Wghtd. Ground PSlF Nat. Dev. Wghtd. f0rVeg. 

ID ID so. mi. % inthr inches drv normal iNhr 

Rainfail Loss Parameters 
'2002 



LOSS PARAMETERS FOR SUBBASIN: GWW1-1 
===== ==== :==== ==== 

Soil Survey Used Maricopa 

- - - - - - - - - - - - - - 
MaD Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

TOTAL = 2 . 5 5 1  Sq.Miles XKSAT = 0 . 2 0  %Rock = 1 2  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 3 7  PSIF= 5 . 3 0  
Normal = 0 . 2 5  
Wet = 0 . 0 0  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE 
Sq.Miles Type 

Airport 
0 . 0 1 1  DedOpSpc 

NRC 
0 . 4 0 2  RecODSc 
0 . 0 1 5  Resort 
1 . 5 6 4  Rural 
0 . 1 8 2  SmLotRes 
0 . 0 0 0  Vacant 
0 . 0 0 3  Water 

% Area DTHETA 
condition 

%Veg . 
cover 

NORMAL 
0 . 4  NORMAL 

1 4 . 7  NORMAL 
NORMRL 
NORMAL 

1 5 . 8  NORMAL 
0 . 6  NORMAL 

6 1 . 3  NORMAL 
7 . 1  NORMAL 
0 . 0  NORMAL 
0 . 1  NORMAL 

IA 
in. 

- - . . . . . 

0 . 0 7  
0 . 2 0  
0 . 1 8  
0 . 1 5  
0 . 0 7  
0 . 2 0  
0 . 1 1  
0 . 2 0  
0 . 1 5  
0 . 2 0  
0 . 0 0  

0 . 0 2  Min 
0 . 0 5  Hi 0 . 1 3  
0 . 0 4  Low 0 . 0 5  
0 . 0 3  Low 
0 . 0 2  Min 
0 . 0 3  Low 0 . 0 5  
0 . 0 3  Low 0 . 0 7  
0 . 0 4  Low 0 . 0 4  
0 .04  LOW 0 . 0 5  
0 . 0 5  Hi 
0 . 0 0  Min 0 . 0 4  

2 . 5 5 1  = Total Area Avg . = 3 8  4 %  0 . 1 9 0  

PERCENT OF SWBASIN DRY = 0 . 0  % 
NORMAL = 1 0 0 .  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 2 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 2 6  

IMPERVIOUS AREA: URBAN B 1 0 0  % effective = 4 
ROCK OUTCROP B 5 0  % effective = 1 2  

% EFFECTIVE IMP. = 1 0  

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................ 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/m in. adj. % min. 

GWW1-1 2 . 5 5 2  4 . 6 4  2 . 0 4  0 . 0 4  1 9 6 . 1  0 . 1 9  0 . 2 5  5 . 3 0  0 . 2 6  1 0  4 7  

JE Fuller i Hydrology & Geomorphology, hc. Galloway Wash 
Carefree DMP Future Conditions DDMS, FEMA Revisions 
10/23/2002 Subbasin Prep Reports 



LOSS PARAMETERS FOR SUBBASIN: GWW1-2 
----------------- ----------------- 

Soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 
A-6 0.060 5.8 0.62 0 
A-3 3 0.781 74.9 0.23 0 
A-3 4 0.014 1.3 0.23 0 
A-4 0 0.011 1.1 0.17 0 
A-63 0.076 7.3 0.14 25 
A-9 3 0.007 0.7 0.33 0 
A-9 6 0.092 8.8 0.07 0 
T-301 0.002 0.2 0.40 0 

TOTAL = 1.043 Sq.Mil.% XKSAT = 0.21 %Rock = 2 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.37 PSIF = 5.20 
Normal = 0.25 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. T W e  
........................................................................... 

Airport NORMAL 8 85 0.07 0.02 Min 
0.007 DedOpSpc 0.7 NORMAL 3 5 0 0.20 0.05 Hi 0.13 
0.007 LgLotRes 0.7 NORMAL 35 15 0.18 0.04 LOW 0.07 

MedDRes NORMAL 2 5 30 0.15 0.03 Low 
0.088 NRC 8.5 NORMAL 10 80 0.07 0.02 Min 0.03 
0.246 RecOpSc 23.6 NORMAL 75 0 0.20 0.03 Low 0.05 

Resort NORMAL 3 2 60 0.11 0.03 Low 
0.638 Rural 61.3 NORMAL 3 0 0 0.20 0.04 Low 0.04 
0.055 SmLotRes 5.3 NORMAL 3 0 25 0.15 0.04 LOW 0.06 
0.000 Vacant 0.0 NORMAL 3 0 0 0.20 0.05 Hi 

Water NORMAL 0 10 0.00 0.00 Min 

1.041 = Total Area Avg . = 41 8% 0.190 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMAL = 100. % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.28 

IMPERVIOUS AREA: URBAN @ 100 % effective = 8 
ROCK OUTCROP @ 50 % effective = 2 

% EFFECTIVE IMP. = 9 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
............................................................................. 
GWW1-2 1.043 3.88 1.87 0.04164.9 0.19 0.25 5.20 0.28 9 42 
............................................................................. 

IE Fuller / Hydrology & Geomorphology, Inc 
Carefree DMP 
10/2312002 

Galloway Wash 
Future Conditions DDMS, EEMA Revisions 

Subbasin Prep Repom 



LOSS PARAMETERS FOR SUBBASIN: GWW131 
----------------- ----------------- 

Soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA 

Sq.Miles 
-..---..------.----- 
A-6 0.074 
A-2 4 0.015 
A-3 4 0.028 
A-4 0 0.180 
A-4 1 0.337 
A-72 0.019 
A-93 0.086 
A-96 0.035 

% Area XKSAT % Rock 
Outcrop 

TOTAL = 0.774 Sq.Miles XKSAT = 0.19 %Rock = 1 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.38 PSIF = 5.40 
Normal = 0.25 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

Airport 
DedOpSpc 

0.128 LgLotRes 16.5 

NRC 
0.001 RecOpSc 0.1 

Resort 
0.637 Rural 82.3 

SmLotRes 
0.008 Vacant 1.0 

Water 

NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 

0.02 Min 
0.05 Hi 
0.04 Low 0.05 
0.03 Low 
0.02 Min 
0.03 Low 0.08 
0.03 Low 
0.04 Low 0.04 
0.04 Low 
0.05 Hi 0.13 
0.00 Min 

0.774 = Total Area Avg. = 31 2% 0.200 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMAL = 100. % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SWBASIN XKSAT ADJUSTED FOR VEG. = 0.23 

IMPERVIOUS AREA: URBAN @ 100 % effective = 2 
ROCK OUTCROP @ 100 % effective = 1 

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

% EFFECTIVE IMP. = 3 

INPUT VALUES FOR MCLIHP2 PROGRAM .* SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

............................................................................. 
GWW131 0.774 2.58 1.28 0.04 158.9 0.20 0.25 5.40 0.23 3 35 

JE Fuller / Hydrology & Geomorphoiogy, h e  
Carefree DMP 
10/23/2002 

Galloway Wash 
Future Condilions DLIMS, FEMA Revisions 

Subbasin Prep Reports 



LOSS PARAMETERS FOR SUBBASIN: GWW132 
=s=============== 

Soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
MapUnit AREA % Area XKSAT % Rock 

Sq.Miles outcrop 

A-6 
A-3 3 
A-3 4 
A-4 0 
A-93 
A-96 

- - . . . - . . 
TOTAL = 

0.008 2.3 0.62 
0.085 24.5 0.23 
0.031 8.9 0.23 
0.110 31.7 0.17 
0.075 21.6 0.33 
0.038 10.9 0.07 

- - - - - - - -  
0.347 Sq.Miles XKSAT = 0.20 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.37 PSIF = 5.30 
Normal = 0.25 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Trpe 
- - - -~ - -~ -~~- -~~-~~~~. . . .~ .~ .~~- - - - - - - - - -~ -~~- -~ -~ -~~~~. - -~ -~~-~~~~. . . . .~ - - -  

Airport NORMAL 8 85 0.07 0.02 Min 
DedOpSpc NORMAL 3 5 0 0.20 0.05 Hi 

0.034 LgLotRes 9.8 NORMAL 3 5 15 0.18 0.04 Low 0.06 
MedDRes NORMAL 25 30 0.15 0.03 Low 
NRC NORMAL 10 80 0.07 0.02 Min 

0.032 RecOpSc 9.2 NORMAL 75 0 0.20 0.03 Low 0.06 
Resort NORMAIRMAI 3 2 60 0.11 0.03 LOW 

0.280 Rural 80.7 NORMAL 3 0 0 0.20 0.04 Low 0.05 
SmLotRes N O W  3 0 25 0.15 0.04 LOW 

0.001 Vacant 0.3 NORMAL 30 0 0.20 0.05 Hi 0.15 
Water N O W  0 10 0.00 0.00 Min 

--------------.---...------.--.,------------.--....---------......-.------- 

0.347 = Total Area Avg.= 35 1% 0.200 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMAL = 100. % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26 

IMPERVIOUS AREA: URBAN 6' 100 % effective = 1 
ROCK OUTCROP 6' 100 % effective = 0 

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

% EFFECTIVE IMP. = 1 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. it/mi in. adj . % min. 

JE Fuller I Hydrology & Geomarphology, Ine. 
Carefree DMP 
10123/2002 

Galloway Wash 
Fulure Conditions DDMS. FEMA Revisions 

Subbasin Prep Repom 



LOSS PARAMETERS FOR SUBBASIN: GWW133 
----------------- ----------------- 

Soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

A-6 0.051 12.9 0.62 0 
A-34 0.056 14.1 0.23 0 
A-4 0 0.168 42.3 0.17 0 
A-93 0.001 0.3 0.33 0 
A-96 0.121 30.5 0.07 0 
.................................................... 
TOTAL = 0.397 Sq.Miles XKSAT = 0.16 %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.39 PSIF = 5.80 
Normal = 0.25 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE 
Sq.Miles Type 
.................. 

Airport 
DedOpSpc 

0.290 LgLotRes 
0.002 ~ e d D ~ e s  

NRC 
0.094 RecOpSc 
0.009 Resort 
0.002 Rural 

SmLotReS 
Vacant 
Water 

% Area DTHETA %Veg. 
condition cover 

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

NORMAL 8 
NORMAL 3 5 

73.1 NORMRL 3 5 
0.5 NORMRL 2 5 

NORMAL 10 
23.7 NORMRL 7 5 
2.3 NORMAL 3 2 
0.5 NORMRL 3 0 

NORMAL 3 0 
NORMAL 3 0 
NORMAL 0 

RTIMP% IA 
in. 

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

85 0.07 
0 0.20 
15 0.18 
30 0.15 
80 0.07 
0 0.20 
60 0.11 
0 0.20 
25 0.15 
0 0.20 
10 0.00 

Kn Kb Kb 
Type 

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

0.02 Min 
0.05 Hi 
0.04 Low 0.05 
0.03 Low 0.08 
0.02 Min 
0.03 Low 0.06 
0.03 Low 0.07 
0.04 Low 0.08 
0.04 Low 
0.05 Hi 
0.00 Min 

0.397 = Total Area Avg. = 46 12% 0.180 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMAL = 100. % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.22 

IMPERVIOUS AREA: URBAN a 100 % effective = 12 
ROCK OUTCROP a 100 % effective = 0 

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

% EFFECTIVE IMP. = 12 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 

JE Fuller 1 Hydrology & Geamorphology, Inc 
Carefree DMP 
10123/2002 

Galloway Wash 
Future Conditions DDMS, FEMA Revisions 

Subbasin Prep Repom 



LOSS PARAMETERS FOR SUBBASIN: GWW1-4 
----------------- ----------------- 

Soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
---------------------...-.....--...----------------. 

A_6 0.039 3 . 9  0 .62 0  
A-3 3 0.034 3 .4  0 .23 0  
A-4 0 0.084 8.4 0 .17 0  
A-4 1 0.579 57 .7  0 .17 0  
A-7 2  0 . 0 0 1  0 . 1  0 .09  3 0  
A-93 0 .084 8 . 4  0 .33  0  
A-96 0 . 1 8 1  18.0  0 .07 0  
A-121 0 .002 0 . 2  0 .12 0  
...----------------.....--.-..-------------..--..--- 

TOTAL = 1 . 0 0 4  Sq.Miles XKSAT = 0.16 %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 3 9  PSIF = 5 .80  
Normal = 0.25 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kh Kh 
Sq.Miles Type condition cover in. Type 
-----------------------~--------~----~~-~-----~~~~~~~~..~.~..........~~.~~- 

Airport NORMAL 8 85 0.07 0 .02 Min 
DedOpSpc NORMAL 3 5  0  0.20 0 .05  Hi 

0.070 LgLotRes 7 . 0  NORMAL 3 5  15 0.18 0 .04 LOW 0.06 
0.011 MedDRes 1.1 NORMAL 25 30 0.15 0 .03  LOW 0.07 
0.002 NRC 0.2 NORMAL 1 0  80 0.07 0 .02 Min 0.04 

RecOpSc NORMAL 75 0  0.20 0 .03  LOW 
Resort N O W  32 60 0.11 0 .03 LOW 

0.916 Rural 91.2 NORMAL 3 0  0  0.20 0 .04 LOW 0.04 
SmLotRes NORMAL 30 25 0 .15 0 .04 Low 

0.005 Vacant 0 .5  NORMAL 3 0  0  0 .20 0.05 Hi 0.14 
Water NORMAL 0 10 0.00 0 .00 Min 

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

1.004 = Total Area Avg.= 30 2% 0.200 

PERCENT OF SUBBASIN DRY = 0.0  % 
N O r n  = 100. % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 2 5  

SLTBBASIN XKSAT ADJUSTED FOR VEG. = 0 .20  

IMPERVIOUS AREA: URBAN @ 100 % effective = 2 
ROCK OUTCROP @ 50 % effective = 0 

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

% EFFECTIVE IMP. = 2 

INPUT VALUES FOR MCUHP2 PROGRAM 

SWBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

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

GWW1-4 1 .004 3.64 2 . 1 1  0.04 274.7 0.20 0.25 5 .80 0 .20 2  43 

IE Fuller / Hydrology & Geomorphology, hc. 
Carefree DMP 
10/23/2002 

Galloway Wash 
Future Conditions DDMS, FEMA Revisions 

Subbasin Prep Repom 



LOSS PARAMETERS FOR S W B A S I N :  GWW1-5 
----------------- ----------------- 

Soi l  S u r v e y  U s e d  M a r i c o p a  

XKSAT 
- - - - - - - - - - - - - - 
M a p U n i t  AREA % A r e a  XKSAT % R o c k  

S q . M i l e s  O u t c r o p  

A-6 
A-2 8 
A-33 
4 3  4 
A-4 0 
A-72 
A-93 
A-96 

- - - - - - - - 
TOTAL = 0.983 S q . M i l e s  XKSAT = 0.14 

DTHETA 
- - - - - - - - - - - - - - - - 
D r y  = 0 .39  P S I F  = 6 .20  
N o r m a l  = 0.23 
W e t  = 0 .00  

LAND USE 
- - - - - - - - - - - - - - - - 

AREA LAND USE 
S q . M i l e s  T y p e  

0.080 A i r p o r t  

a 0.192 L g L o t R e s  
0.176 MedDRes  
0.164 NRC - 
0.204 R e c O p S c  
0.026 R e s o r t  
0.064 R u r a l  
0.018 S m L o t R e s  

V a c a n t  
Water 

0.059 HDR 

% A r e a  DTHETA % V e g .  
c o n d i t i o n  cover 

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

8 .1  NORMAL 8 
NORMAL 35 

19.5  NORMAL 35 
17.9  NORMAL 2 5 
1 6 . 7  NORMAL 1 0  
20 .8  NORMAL 75 

2.6 NORMAL 3 2 
6 .5  NORMAL 30 
1 .8  NORMAL 3 0 

NORMAL 30  
NORMAL 0 

6 . 0  NORMAL 2 2 

RTIMP% I A  
in. 

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

85 0 .07  
0 0 .20  

15 0.18 
30 0.15 
80 0 .07  

0 0.20 
60 0 . 1 1  

0 0 .20  
25 0 .15  

0 0.20 
1 0  0.00 
45 0 .13  

Kn Wo K b  

T y p e  
................... 

0.02 M i n  0.03 
0.05 H i  
0.04 Low 0.05 
0.03 LOW 0.05 
0.02 M i n  0.03 
0.03 Low 0.05 
0.03 Low 0.06 
0 .04  Low 0.06 
0.04 Low 0.07 
0.05 H i  
0.00 M i n  
0.03 M i n  0.03 

0.983 = T o t a l  A r e a  A v g .  = 43 33% 0.150 

PERCENT O F  SUBBASIN DRY = 0 .0  % 
NORMRL = 100 .  % 
WET = 0 .0  % 

S W B A S I N  DTHETA WEIGHTED BY LAND USE = 0.23 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.19 

IMPERVIOUS AREA: URBAN r3 100 % effect ive = 33 
ROCK OUTCROP r3 50  % e f f e c t i v e  = 0 

....................... 
% EFFECTIVE IMP. = 33 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN A r e a  L e n g t h  L c a  Kn S l o p e  I A  DTHETA P S I F  XKSAT RTIMP L a g  
sq. m i .  m i .  f t / m i  i n .  ad j  . % m i n .  

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

GW1-5 0.983 3 .57  1 . 8 9  0.03 1 1 2 . 6  0 .15  0.23 6 . 2 0  0 . 1 9  33 36 

JE Fuller I Hydrology & Geomorphology, hlc. 
Carefree DMP 
10/23/2002 

Galloway Wash 
Fulure Conditions DDMS, FEMA Revisions 

Subbasin Prep RepoN 



LOSS PARAMETERS FOR SUBBASIN: GWW1-6 

Soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

TOTAL = 0 .593  Sq.Miles XKSAT = 0.20 %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .37  PSIF = 5.30 
Normal = 0 . 2 5  
Wet = 0 .00  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kh Kb 
Sq.Miles Type condition cover in. Type 
- - - - - - - -~~~~- -~~ . . . . .~~~~~~~-~- - - - - - - - - - - - - -~~~~- -~~~- - - - - - - - -~ - - -~~~- -~ -~~  

Airport NORMAL 8 85 0 . 0 7  0 .02  Min 
DedOpSpc NORMAL 3 5  0  0 .20  0 . 0 5  Hi 
LgLotRes NORMAL 3 5  1 5  0 . 1 8  0.04 Low 
M ~ ~ D R ~ S  NORMAL 2 5  30 0 .15  0 .03  Low 

0.014 NRC 2.4 NORMAL 1 0  80 0.07 0 .02  Min 0.03 
RecOpSc NORMAL 75 0  0 .20  0 . 0 3  LOW 
Resort NORMAL 3 2  60 0 . 1 1  0 .03  Low 

0.556 Rural 9 3 . 8  NORMAL 30 0  0 .20  0 .04  Low 0 .04  
SmLotRes NORMAL 3 0  25 0 .15  0 .04  LOW 

0 .023  Vacant 3.9  NORMAL 3 0  0  0.20 0 . 0 5  Hi 0 .12  
Water N O W  0 1 0  0 .00  0 .00  Min 

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

0.593 = Total Area Avg.= 30 2% 0.200 

PERCENT OF SUBBASIN DRY = 0 . 0  % 
NORMAL = 100 .  % 
WET = 0.0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.24 

IMPERVIOUS AREA: URBAN @ 100 % effective = 2 
ROCK OUTCROP @ 50 % effective = 0 

% EFFECTIVE IMP. = 2 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

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

GWW1-6 0 .593 2 .61  1 . 3 1  0 .04  164 .8  0.20 0 . 2 5  5 .30  0.24 2  35  

JE Fuller/ Hydrology & Gearnorphology, Inc 
Carefree DMP 
10/23/2002 

Galloway Wash 
Future Conditions DDMS, FEMA Revisions 

Subbasin Prep Reports 



LOSS PARAMETERS FOR SUBBASIN: GVW2 
----------------- ---------.------- 

Soil Survey Used Custom 

e XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

A-8 
A-2 6  
A-3 4  
A-4 1  
A-6 1 
A-6 3  
A-72 
A-93 
A-104 
T-3 0  1  
T-303 

- - - - - - - - - 
TOTAL = 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 
Normal = 
wet = 

LAIC USE 

6 . 0 2 3  Sq.Miles XKSAT = 0 . 1 4  %Rock = 2 1  

0 . 3 9  PSIF = 6 . 2 0  
0 . 2 3  
0 . 0 0  

AREA LRND USE 
Sq.Miles Type 

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

Airport 
DedOpSpc 

2 . 1 4 1  M ~ ~ D R ~ S  
0 . 3 4 5  NRC 
0 . 0 0 0  RecOpSc 

Resort 
1 . 7 8 1  Rural 
0 . 0 0 0  SmLotReS 
1 . 7 0 0  Vacant 
0 . 0 0 0  Water 

% Area DTHETA 
condition 

.................. 
NORMAL 
NORMAL 

0 . 9  NORMAL 
3 5 . 5  NORMAL 
5.7 NORMAL 
0  - 0  NORMAL 

NORMAL 
2 9 . 6  NORMAL 

0 . 0  NORMAL 
28 .2  NORMAL 

0 . 0  NORMAL 

%Veg. RTIMP% 
cover 

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

8  8 5  
3 5  0  
3 5 1 5  
2  5  3  0  
1 0  8 0  
7 5  0  
3 2  6 0  
3 0  0  
3 0 25  
3 0  0  

0  10  

IA 
in. 
........ 

0 .07  
0 . 2 0  
0 . 1 8  
0 . 1 5  
0 . 0 7  
0 . 2 0  
0 . 1 1  
0 . 2 0  
0 . 1 5  
0 . 2 0  
0 . 0 0  

Kn Kb K b  
Type 

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

0 . 0 2  Min 
0 . 0 5  Hi 
0 . 0 4  LOW 0 .06  
0 . 0 3  LOW 0 . 0 4  
0 . 0 2  Min 0 .03  
0 . 0 3  LOW 
0 . 0 3  LOW 
0 . 0 4  Low 0 . 0 4  
0 .04  LOW 
0 . 0 5  Hi 0 . 0 7  
0 . 0 0  Min 

6 . 0 2 3  = Total Area Avg. = 28  1 5 %  0 . 1 7 0  

PERCENT OF SUBBASIN DRY = 0 . 0  % 
NORMAL = 1 0 0 .  % 

WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAIC USE = 0 . 2 3  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.17 

IMPERVIOUS AREA: URBAN w 1 0 0  % effective = 1 5  
ROCK OUTCROP 50 % effective = 2 1  

% EFFECTIVE IMP. = 26 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. Et/mi in. adj . % min. :.e .............................................................................. 

GVWZ 6 . 0 2 3  5 . 5 1  2 . 7 7  0 . 0 4 3 7 1 . 1  0 . 1 7  0 . 2 3  6 . 2 0  0 . 1 7  26 4 9  

IE Fuller i  l4ydrology & Geornorpholagy, Inc 
Carefree DMP 
1oi2312002 

Galloway Wash 
Future Conditions DDMS, FEMA Revisions 

Subbasin Prep Reports 



LOSS PARAMETERS FOR SUBBASIN: GVW3-1 
----------------- ----------------- 

Soil Sunrey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 
A-6 0 .113  1 0 . 8  0 .62  0  
A_8 0 .054  5 . 2  0 . 9 6  0  
A-2 6 0 .069 6 .6  0 .01  0  
A-3 3  0.017 1 . 6  0 .23 0  
A-3 4 0 . 5 4 1  51.9  0 .23 0  
A-4 1 0.120 1 1 . 5  0 .17 0  
A-93 0.067 6.4 0 . 3 3  0 
A-96 0.045 4 . 3  0 . 0 7  0  
A-121 0.017 1 . 6  0 . 1 2  0  
-----------------------.----------..----------..---- 

TOTAL = 1 .043  Sq.Miles XKSAT = 0 . 2 1  %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.37 PSIF = 5.20 
Normal = 0 .25  
Wet = 0 . 0 0  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kh Kb 
Sq.Miles Type condition cover in. Type 

Airport 
DedOpSpc 

0.003 LgLotRes 0 .3  
MedDReS 

0.002 NRC 0 . 2  
RecOpSc 
Resort 

0.984 Rural 9 4 . 3  
SmLotRes 

0.054 Vacant 5 . 2  
Water 

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

1 . 0 4 3  = Total Area 

NORMAL 8 
NORMAL 35 
NORMAL 3 5  
NORMAL 25 
NORMAL 1 0  
NORMAL 75  
NORMAL 32 
NORMAL 30 
NORMAL 30 
NORMAL 30 
NORMAL 0 

Avg. = 30 

0 .02  Min 
0 . 0 5  Hi 
0 .04  LOW 0.08 
0 .03  Low 
0.02 Min 0.04 
0 .03 LOW 
0 . 0 3  Low 
0 .04  LOW 0 .04  
0 .04  Low 
0 .05  Hi 0 . 1 1  
0.00 Min 

PERCENT OF SLTBBASIN DRY = 0.0 % 
NORMAL = 100.  % 
WET = 0.0 % 

SWBASIN DTHETA WEIGHTED BY LAND USE = 0 . 2 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 2 6  

IMPERVIOUS AREA: URBAN @ 100 % effective = 0 
ROCK OUTCROP B 50 % effective = 0 

........................ 
% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
............................................................................. 
GVW3-1 1 .043  3 . 3 1  1 . 5 1  0 .04  184 .3  0.20 0 .25  5 .20 0 . 2 6  0  39 
............................................................................. 

JE Fuller 1 Hydrology & Geomorphalogy, Inc. 
Carefree DMP 
10/23/202 

Oalloway Wash 
Future Conditions DDMS, FEMA Revisions 

Subbasin Prep Reports 



LOSS PARAMETERS FOR SUBBASIN: GVWl 
----------------- -----------.----. 

Soil Survey Used Custom 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

TOTAL = 

DTHETA 
======== 
Dry = 
Normal = 
Wet = 

0 . 0 6 4  1 . 3  0 .62  
0 . 1 1 8  2 . 4  0 .96  
0 . 0 4 8  1 . 0  0 . 0 1  
0 . 0 0 1  0 . 0  0 . 2 3  
0 . 2 2 4  4 . 6  0 . 2 3  
0 . 1 0 9  2 . 2  0 .17  
3 . 2 6 2  6 6 . 5  0 .09  
0 . 0 0 9  0 . 2  0 .33  
1 . 0 1 4  2 0 . 7  0 .14  
0 . 0 5 5  1.1 0 . 4 0  

4 . 9 0 4  Sq.Miles XKSAT = 0 . 1 1  

0 . 3 6  PSIF = 6 . 8 0  
0 . 1 7  
0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

Airport 
0 . 0 0 0  DedOpSpc 0 . 0  

LgLotRes 
MedDRes 

0 . 0 3 3  NRC 0 . 7  
RecOpSc 
Resort 

2 . 0 8 1  Rural 42.4  
SrnLotReS 

2.790 Vacant 5 6 . 9  
Water 

NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 

0.07 0 .02  Min 
0 . 2 0  0 .05  Hi 
0 . 1 8  0 .04  Low 
0 . 1 5  0 .03  Low 
0 . 0 7  0.02 Min 0.03  
0 . 2 0  0 .03  Low 
0 . 1 1  0 .03  LOW 
0 . 2 0  0 .04  Low 0.04 
0 . 1 5  0 . 0 4  Low 
0 . 2 0  0 .05  Hi 0.07  
0.00 0 .00  Min 

4.904  = Total Area ~ v g  . = 3 0  1% 0.200 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMAL = 1 0 0 .  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 1 7  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13 

IMPERVIOUS AREA: URBAN I3 1 0 0  % effective = 1 
ROCK OUTCROP I3 5 0  % effective - 33 

% EFFECTIVE IMP. = 1 8  

INPUT VALUES FOR MCUHP2 PROGRAM 

SWBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

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

GVWl 4 . 9 0 5  6 . 1 9  3 . 5 6  0 .04  2 9 8 . 9  0.20 0 . 1 7  6.80 0 .13  18  6 8  

JE Fuller 1 Hydrology & Geornorpholagy, Inc 
Carefree DMP 
10/2312002 

G;illoway Wash 
Future Conditions DDMS, FEMA llevisions 

Subbasin I'rep Rvorts 



LOSS PARAMETERS FOR SUBBASIN: GW3-2 
----------------- ----------------- 

soil Survey Used Maricopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

A-6 0 .044  4 . 5  0.62 0  
A-8 0 . 2 1 6  22 .2  0 .96  0  
A-2 6 0 .165  1 7 . 0  0 .01  0  
A-3 3 0.074 7 .6  0 .23  0  
A-34' 0 .429 4 4 . 1  0 . 2 3  0  
A-4 1 0.000 0 .0  0 .17  0  
A-93 0.044 4 . 5  0 . 3 3  0  
.................................................... 
TOTAL = 0.972 Sq.Miles XKSAT = 0 . 2 0  %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.37 PSIF = 5 . 3 0  
Normal = 0 .25  
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LANE USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 
........................................................................... 

Airport NORMAL 8 85  0 .07  0.02 Min 
DedOpSpc NORMAL 3 5  0  0 .20  0 . 0 5  Hi 
LgLotRes NORMAL 3 5  1 5  0 . 1 8  0 .04  LOW 
MedDRes NORMAL 2 5 30 0 . 1 5  0.03 Low 
NRC NORMAL 10 80 0 .07  0.02 Min 
RecOpSc NORMAL 75 0  0 .20  0 .03  Low 
Resort NORMAL 32 60 0 . 1 1  0 . 0 3  LOW 

0 .810  Rural 83.4  NORMAL 3 0  0  0 .20  0.04 Low 0 . 0 4  
SmLotRes NORMAL 3 0  25  0 . 1 5  0 .04  LOW 

0 .161  Vacant 16 .6  NORMAL 3 0  0  0 .20  0 .05  Hi 0.10 
Water NORMAL o 1 0  0 .00  0.00 Min 

........................................................................... 
0 .971  = Total Area Avg. = 30 0% 0.200 

PERCENT OF SUBBASIN DRY = 0 . 0  % 
NORMAL = 100.  % 
WET = 0.0  % 

SWBASIN DTHETA WEIGHTED BY LAND USE = 0 . 2 5  

SWBASIN XKSAT ADJUSTED FOR VEG. = 0.24 

IMPERVIOUS AREA: W A N  @ 100 % effective = 0 
ROCK OUTCROP @ 50 % effective = 0 

. . . . . . . . . . . . . . . . . . . . . . . .  
% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MClJHPZ PROGRAM 

SWBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

JE Fuller I  Hydrology & Geomorphalogy, Inc. 
Careke DMP 
10/23/2002 

Galloway Wash 
Future Conditions DDMS, FEMA Revisions 

Suhbasin Prep Reports 



LOSS PARAMETERS FOR SUBBASIN: GW3-3 
----------------- ----------------- 

Soil Survey Used Maricopa 

Map Unit AREA % Area XKSAT % Rock 
Sq.Miles Outcrop 

A-6 0 . 0 0 1  0 . 3  0 . 6 2  0  
A-8 0 . 0 3 1  9 . 1  0 . 9 6  0  
A-12 0 . 0 2 2  G .  5  0 . 0 1  0 
A-2 6 0 . 0 2 9  8 . 5  0 . 0 1  0  
A-3 3  0 . 1 7 8  5 2 . 2  0 . 2 3  0  
A-3 4  0 . 0 1 9  5 . 6  0 . 2 3  0  
A-7 2  0 . 0 1 6  4 . 7  0 . 0 9  3  0  
A-93 0 . 0 2 9  8 . 5  0 . 3 3  0  
A-9 6  0 . 0 1 6  4 . 7  0 . 0 7  0  
.................................................... 
TOTAL = 0 . 3 4 1  Sq.Miles XKSAT = 0 . 1 5  %Rock = 1 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 4 0  PSIF = 6 . 0 0  
Normal = 0 . 2 5  
Wet = 0 . 0 0  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

Airport NORMAL 8 8 5  
DedOpSpc NORMAL 3  5  0  
LgLotRes NORMAL 3  5  1 5  
MedDRes NORMAL 2 5 3 0  
NRC NORMAL 1 0  8 0  

0 . 0 3 3  RecOpSc 9 . 7  NORMAL 75 0  
Resort NORMAL 3  2 6 0  

0 . 2 6 1  Rural 7 6 . 5  NORMAL 3 0 0  
0 . 0 1 8  SmLotRes 5.3 N O W  3  0  2  5 
0 . 0 2 9  Vacant 8 . 5  NORMAL 3 0 0  

Water N O W  0  1 0  
.................................................. 

0 . 3 4 1  = Total Area Avg . = 34 1% 

PERCENT OF SUBBASIN DRY = 0 . 0  % 
NORMAL = 1 0 0 .  % 
WET = 0 . 0  % 

S(TBBAS1N DTHETA WEIGHTED BY LAND USE = 0 . 2 5  

SWBASIN XKSAT ADJUSTED FOR VEG. = 0 . 1 9  

IMPERVIOUS RREA: URBAN @ 1 0 0  % effective = 1 
ROCK OUTCROP @ 5 0  % effective = 1 

% EFFECTIVE IMP. = 2 

INPUT VALUES FOR MCWP2 PROGRAM 

0 . 0 2  Min 
0 . 0 5  Hi 
0 . 0 4  Low 
0 . 0 3  Low 
0 . 0 2  Min 
0 . 0 3  Low 0 . 0 6  
0 . 0 3  LOW 
0 . 0 4  Low 0 . 0 5  
0 . 0 4  Low 0 . 0 7  
0 . 0 5  Hi 0 . 1 2  
0 . 0 0  Min 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

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

GW3-3 0 . 3 4 1  1 . 8 8  0 . 9 5  0 . 0 4  135.G 0 . 2 0  0 . 2 5  6 . 0 0  0 . 1 9  2  28 

JE Fuller I  liydrology & Geornorphology, Inc. 
Carefree DMP 
1012312002 

Galloway Wash 
Future Conditions DDMS, FEMA Revisions 

Subbasin Prep Reports 



Appendix D 

Road Crossing Peak Discharge Calculations 

Existing and Future Conditions 

Andora Hills Wash 

And 

Galloway Wash 



Carefree DMP 
JE Fuller1 Hydrology and Geornorphoiogy. Inc 

63 
64 
65 
66 
67 
68 
69 
70 
71 

Table D.2 
appendix d, future. FEMA revisions.xis 

10123/2002 

~~---PA- ~ 

ROAD CROSSING ~ ~ ~ ~ G ~ ~ A K ~ ~ A R G ~ ~ ~ ~ , - - - -  -- 

Road 

N. Spanish Boot Rd. 
N. Rising Sun Rd, 
E. Grapevine Rd. 
N. Rising Sun Rd. 
W. Rising Star WY. 
N. Father Kino Tr. 
N. Father Kino Tr. 
E. Montezurna Rd. _.... 
unnamed road , 

Wa.---~ 
Model CP Road Xing ....-. ~ - 

IOyr 26hr 
Trib to Galloway 

-_!'JO'Y~ 6 - h r l 0 D - y r  2Chr Area 1rq.mi.) Area (sq.mi.) 
72 3f! - ~- *---- 0.59 - - Trib 4 to Ga&ay 

0.05 
21 7 

Trib 4 to Galloway 243 
Trib 5 to G a & L q - F j  

442 - -  
496 

390 

Trib 5 to Gallowa ---- 62 

0.29 
0.59 
059.. 

437 -- 

0.05 . _ - . -- 
0.08 

0.32 
- - 

16- 

6.02 6.02 

67- 
Grapevine Wash 3937 --?!c Tributaly tp- 

0.59 -- -. 

6408 
~ ~ 

0.59 126 

.- 

111 

10 
Tributaty to Grapep-- 25 
Tributa to V 416 

19 - - - . 
48 Rowe----~- 

621 

19 . -- -- 
46_ 

683 

1.04 

4.90 

- 0.02 
0.04 1.04.~~--- 
0.79 



Memorandum JE Fuller1 Hydrology & Geomorphology, Inc. 

0 DATE: October 17,2002 
TO: Linda Johnson, P.E., CH2M Hill 
FROM: Ted Lehman, P.E. 
RE: Effects of revised hydrology for GWWl - 3 
CC: Rob Lyons, CH2M Hill 

File 

Linda and Rob, 

The memorandum I sent you yesterday was based on comparisons with a preliminary 
modeling I performed for Brian Iserrnan assuming the same LG parameters for the 
subdivided GWWl 3 for GWW131, GWW132, and GWW133. In exploring a question 
Rob had for me thi'morning, I realized that for the actual revised FEMA models I 
recomputed the LG parameters based on the actual spatial distributions of soils and land 
use from the GIS. Consequently, the approved revised FEMA discharges are slightly 
different than I reported in the memorandum dated 10/16/02. Table 1 below presents 
those values and the values submitted to FEMA. 

Table 1. Comparison of Discharges 
Location 

Dream 
Street 
N. Carefree 

As you can see from Table 1, the conclusions from the 10116102 memo remain valid. The 
differences in discharges are still very similar to those provided to you originally in Dec. 
2001. 

Drive 
CP 284 

_ CP 285 
CP 286A 

In addition, Rob asked about the total flow in North Galloway Wash upstream of 
Galloway Wash. I added a concentration point to the Gwm224.dat model to compute this 
value. The result for the 100-yr 24-hr approved FEMA modcl is 2423 cfs. I also revised 
the 100-yr 6-hr existing conditions model to add this concentration point. The peak 
discharge from that revised model was 2317 cfs. Therefore, the 24-hr model controls for 
this location. 

Drainage 
Area 
(sq. miles) 

1.72 

1.83 

If you have any questions regarding the information provided to you with this or the 

@ 10116102 memo ran dun^, please do not hesitate to call me. 

1.04 
1.39 
1.79 

Original 
100-yr 24-hr 
peak 
Discharge 
(cfs) 
1840 

1960 

11 10 
- 
- 

Revised 
Gwm224.out Peak 
Discharge fkom 
memo of 10/16/02 
(cfs) 
- 

FEMA Approved 
Revised Gwm224.out 
Peak Discharge (cfs) 

- 

1110 
1459 
1843 

11 10 
1444 
1750 



Lyons, RobertIPHX - - - - ---." - -. 

From: Ted Lehman [ted@jefuller.com] 

Sent: October 17,2002 10 00 AM 

To: Johnson. LindalPHX 

Cc : Lyons, RoberVPHX 

Subject: hydrology for Galloway Wash 

LindalRob, 

Attached you will find a new memo regarding the effects of the FEMA revisions to the Galloway Wash hydrology. 
In the process of investigating a questin Rob posed this morning, I realized that the memo to Brian lserman I sent 
yesterday was for our preliminary revisions to FEMA. The approved revisions were a little different. The attached 
memo outlines the differences. 

Also. I added a concentration point to the model to provide a total flow in North Galloway Wash at Rob's request. 
The results show that the 100-yr 24-hr model produces the higher discharge. That peak for the existing 
conditions is 2423 cfs. I have also attached the revised models for the 100-yr 24-hr and 6-hr existing conditions 
for your reference andlor use. 

Please let me know if you have any questions 

Sincerely, 

Ted ~ehAan,  P.E 
JE Fuller1 Hydrology & Geomorphoiogy, Inc * Tempe'Az 



Carefree Drainage Master Plan 
JE Fuller1 Hydrology and Geomorphology. Inc. 

Final Summary. Existing 
1012312002 





HEC-I Report from North Scottsdale 

FDS, FCD2001 COO9 



..................................... 
FLWD HYDROGmPH PACKRGE IHEC-11 ' 

JUN 1998 ~~~ 

VERSION 4 . 1  

* RUN DATE 03SEPO2 TINE 14:00:32 ' ......................................... 

Y X XXXXXXX XYXYX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX x 
X X X  X il 
X X X  X X X 

U.S. RRNY CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER . 

609 SECONII STREET 
D I I Y I S ,  C&LIFORNII 95616 

19161 711-1104 

X X XYXXXXX XXXXX XXX 

THIS PROGRRM REPLRCES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl IJRN 73,. HBCIGS, HECIDB, AND HEClKW. 

THF. DFFINITIONS OF YlLRImLES -?.TIN?- AND -RTIOR- lUYE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. ~ ~~~~ ~~~~ ~ ~~ 

THF DP11111115:I OF - W B Y L -  CI: W- :A i l>  hh: :IIUIC.Cn WIT1 H i ' . ' l .  I :I: O M : : ,  .a . :I .I 3 41  8 :.. V kr.,Af4. ' t6.6~::: 
,,EL' OPTIONS: O W H . < t l l (  < I  . >LW :LPIT'1511'< . s:.:(ili' UY,,,, !.'.L(\:-' .,,, ":'rL",., 0 : -  LS,'.'? <'..k,,,. ,eE.,,:,, : ,  
I . . ' i : N A D  TIKC: SFRIB.  X ;  2.I1EL C.VCUI<>T I  il I I 7 U H  AL i < a  ??.It...;:,''C!> &N? A..kT ,:4F!..<U..'rOt. 
S::I?M?IC Mi,%% NC'LJ , I t : ! . ;  L:IIF?I'N'E il.: ":TIM 

1 HEC-I INPUT PAGE 1 

LINE ID ....... I . . . . .  .. 2 ....... 3.......4.......5.......1.......7.......8.......9...... 10 

1 ID Project I D :  0113L.12 - Malor Basin: NS - R e t u r n  Period: 10 Years .,, ." 
3 ID NORTIi SCoTTSDRLE 100-YR FLOODPLAIN DELINEATION STUDY 
4 ID NAY 2002 
5 ID 
6 ID FILE NAME: NS.OAT 
1 ID THIS MODEL REPRESENTS THE VUTUHE LAND USE CONDITIONS OF THE WATERSHEDS 
8 ID THE TOTAL DRRINhGIGE &RE& FOR TBC ENTIRE STUDY IS L1.2 SQUARE WILES. 
9 ID 
10 ID 100-YERR, 6-HOUR fREUIiENCY 
11 ID 
1 2  ID WETIIODOLOGY: 
13 ID Tit6 US CORPS OF ENGlNEERS F L W D  HYROLOGY MODEL HEC-1, DhTED JUNE 1998, 
I8 ID VERSION 4 . 1  
IS ID MULTIPLE STOMS 
16 ID C L M  UNI'I. HYDROGGO.PII 
11 ID GREEN M P T  LOSS METHOD 
18 ID N O W L  DEPTH BRSIN AND REliCH ROUTING NETCLOD 
19 ID 
20 ID W D  USES PER CITY OF SCOTISDALE PROVIDED GIS 
-. .- 
22 ID PROJECT WASHES INCLUDE: STAGE C O X H  PASS ISCPI 
91 ID UPPER BOULDERS WllSil lUBi 

FAN 6C (F6Cl 
FAN 611 NORTH IF6AN) 
FAN 6511 SOULTH li.6kS1 
FAN 66h lF6kl 
UPPER r N  5 iUF5i 

29 ID 
30 I D  PROJECT SUB-BP.SINS DESIGNhTED R S  SUB-BASIN NiiNE RBREYIRTION FOLLOWED BY B M I N  
31 ID NUMBER. I.E. STAGICE COhCH PkSS SUB-BASIN 14 15 DESIGNATED RS 5CP-14. 
" 3  ,n 

ID 
ID PROJECT ROUTES RRE OESICNATEO AS R FOLLOWED BY SUB-B&SIN N- AND ROUTE 
i D  NUMBER. ROUTE NUMBER IS CHOOSEN BY THE SUB-DhSIN IN WHICH THE ROUTE BEGINS. 
i D  IE 8, ROUTE FROM SUB-BASIN 4 I N  PAN 6C IS DESIGNATED A5 RF6C4. 
ZD 

JD 2.310 2.80 
PC 0.000 0.009 0.016 0.025 0.034 0.012 0.051 0 .059  0 . 0 6 7  0 . 0 1 6  
ec 0.087 0.100 0.120 0.163 0.252 0 . 4 1 1  0.694 0.837 0.900 0.916 

HEC-1 INPUT PAGE 2 



132 KK CSCPO9 
1 3 3  KN COMBINE SCPO9, AND RSCPlO 
134  K W  EXITING HIRABEL ON WEST B O U N D ~ Y  
1 3 5  HC 2 

1 3 6  KK RSCP09 ROUTE R E X I I  
1 3 7  RS 3 STOR -1 
1 3 8  RC 0.064 0.044 0 . 0 6 4  2968  0.0230 0.00 
1 3 9  RY 865 .1  910.6 932 .1  961.1 1066 .2  1091 .4  1109.0 1125 .3  
1 4 0  RY 724 .0  1 2 2 . 0  7 1 8 . 0  114.0 714.0 1 1 8 . 0  722.0 1 2 4 . 0  

111 KK SCP-08 BASIN 
1 4 2  BA 0.127 
1 4 3  LG 0 .30  0 . 2 5  3 .95  0 .56  4 5  
1 4 4  UC 0 . 2 5 0  0.260 
1 4 5  UA 0 5.0  16 .0  30.0 65 .0  77.0 84.0  90.0 98 .0  91.0 
1 1 6  U R  100 

1 HBC-1 INPUT PRGE 4 

....... ...... ...... .... ..... ....... ...... L I N E  ID . .  1 2 .  3.......4.......5 6 .  7 .  8 . . .  g . . . . . .  I 0  

147  K K  CSCPO8 
1 4 8  KM COMBINE SCPOB, AND RSCP09 
1 4 9  Kn EXillNG CITY OF SCOTTSDRLE RND ENTERING TOWN O F  C m F R E E  
1 5 0  HC 2 

1 5 1  KK RSCPOB ROUTE REACH 

1 6 2  KK CSCP7E 
1 6 3  KM CONOINE SCP?E, AND KSCPOB 
I 6 4  KN NORTH OF CITY OF SCOTTBDALE BOUNDRKY I N  SECTION 31 OF T6N5E 
I 6 5  KN EXITING TOWN OF C W F R E E  AT STAGECOACH PRSB. 
166 IIC 2 

1 6 1  K K  SCP-IB BASIN 
1 6 8  BR 0.088 
169 LG 0 3 0  0 .25 3 . 9 5  0.50 40  
n o  uc 0 . 3 0 0  0.462 
111 UA 0 1.0 1 6 . 0  30.0 65 .0  17.0 84.0 90.0 9 0 . 0  97.0 
172  "A 100  

1 7 3  XK RSCPiB ROUTE REACH 

1 7 8  KK SCP-IC BASIN 
1 7 9  BA 0.117 
1 8 0  LG 0 .30  0 .25 3 .95 0 .50 4 1  
1 8 1  UC 0.379 0.548 
182  UR 0 5.0 I .  30 .0  65 .0  71.0 0 4 . 0  9 0 . 0  9 L - 0  97 .0  
1 8 3  Uli 100  

184  K K  RSCII?C ROUTE REACH 
1 8 5  RS 1 STOR -1 
1 8 6  RC 0 .064  0 . 0 4 4  0 .064  821  0.0207 0.00 
1 8 7  RX 82.j.O 845 .3  898 .0  993.5 1008 .9  102P.O 1042.1 1 0 5 7 . 6  
1 8 8  RY 640.0 638.0 636 .0  634 .0  634.0 636.0 638 .0  640.0 

HEC-1 INPUT PAGE 5 

LINE ....... ....... .... I D  1 Z... 3.......4.......5.......6.......7.......8.......9...... I 0  

191 nn C s c p l D  
196 KM COMBINE SCP?D, RSCP78 RNO RSCP7C 
191 KN CONFLUENCE POINT WITHIN TOWN OF CRREFREE. CROSSING AT TWILIGHT T M I L  
198 IIC 3 

1 9 9  KK RSCP7D ROUTE REACH 



LINE 

KK RSCPSC ROUTE REACH 
R5 3 STOR -1 
RC 0.066 0 . 0 4 4  0 . 0 6 <  2656 0.0185 0.00 
RX 903.8 9 3 . 5  912.7 996.1 1005.3 1068.4 1099.0 1112.6 
RY 542.0 540 .0  538.0 116.0 536.0 538.0 110.0 542.0  

KK SCP-58 BRSIN 
BR 0 .021  
LG 0.26 0.25 3.95 0 .52 58 
UC 0.200 0.301 
UR 0 3 . 0  5.0 8.0 12.0  20.0 63.0 7 5 . 0  90.0 96.0 
"A 100 

KK RSCP58 ROUTE REACH 

KK CSCPOil 
KM COMBINE CSCP#a, SCPSa, RSCPSb. RNO RSCPSc 
KM CONFLUENCE POINT LOCATED IN SECTION 1 OF T5NR41:. 
KM LOCRTED E&ST OF SIUIDFLOWER EAST BWNDARY. 

KK RSCPO'I ROUTE R E X 8  
RS 2 5TOR 1 
RC 0.056 0 . 0 3 8  0.086 1499 0.0180 0 . 0 0  
RY 8 5 0 . 6  870.5 9 1 1 . 1  987.4 1077.2 1050.7 1218.9 1240.9 
RY 492.0 490.0 "6.0 4 8 4 . 0  084 .0  4 8 6 . 0  P88.0 4 9 2 . 0  

KK SCP-03 B&SIN 
811 0.076 
IG 0 . 3 0  0 . 2 5  4.20 0.45 25 
UC 0 .229  0 .738  
Uh 0 5.0 16.0 3 0 . 0  65.0 7 7 . 0  8 4 . 0  40.0 94.0 97.0 
"A 100 

KK CSCPO3 
KM COMBINE SCPO3, **ID RSCPO4 
KM DIVERSION SPLIT FLOW WITHIN SANDFLOWER SUBDIVISION. 
HC 2 
* KK 05CP3 . KN TOTAL FLOW-DI 
' KM CONTINUING FLOW-DSCP3 I D I - W )  . KN DIVERTED FLOW-DSCOUT IWI  

RK RSC003 ROUTE RE&CI< 
RS 2 STOR -1 
RC 0.062 0 . 0 3 8  0 . 0 1 6  1318 0.0181 0.00 
RV 966.2 984.0 990.6 997.6 1003.9 1019.0 1 0 4 8 . 1  1061.0 
RY 1 4 7 . 7  4e6 .0  4 4 e . 0  442.0 442 .0  4 4 4 . 0  446.0 4 4 8 . 0  

XI( SCP-28 BRSIN 
811 0 . 0 5 4  

KK CSCPZB 
KM CONDiNE SCP2D, AND RSCPO3 
KN CROSSING AT 8lST STREET LOCA'rED WITHIN SANDFLOWER 
HC 2 



421 IG 0 .32  0 . 2 5  3 .95  0 . 5 8  42 
4 2 2  UC 0.316 0 . 6 3 1  
423  UA 0 5 . 0  1 6 . 0  30.0  6 5 . 0  1 1 . 0  84 .0  90.0 94.0 9 1 . 0  
4 2 4  Uli 100 

425 KK CT6C5 
426 KM COMBINE CF6C4, RND 16C-5 
421  IV( CONFLUENCE NITHIN LENGEN TPAIL LOCATED I N  SECTION 6 OF T5NR5E. 
428 BC 2 

429 XK RF6C4 ROUTE REACH 
a?" RS 3 STOR -1  

4 1 4  K K  F6C-3 BRSIN ~~ ~ 

435  BR 0 .046  
436 LC 0 . 3 3  0 .25 4 .20  0.53 43  
437 UC 0 .267  0 .343  
438 Uli 0 5.0 1 6 . 0  30.0 65 .0  77.0  8 4 . 0  90 .0  94.0 97.0 
439  UR 100  

1 HEC-1 INPUT PAGE 11 

4 4 0  KK CF6C3 
411 KM CONBINE F6C-3, lVID RF6C4 
4 4 2  M EXITING LEGEND TRAIL &LONG WEST BOUNDRRI 
443  HC 2 

4 4 4  KK RF6C3 ROUTE REliCH 
445  RS 4 STOR -1 
446 RC 0 . 0 5 8  0 . 0 3 8  0.058 3172 0.0284 0 .00  
447 N( 731 .4  760 .4  943.4  993 .9  1 0 1 9 . 0  1057 .8  1074 .8  1160 .5  
448 RY 5 5 2 . 0  550 .0  548.0 548.0 548.0  5 5 0 . 0  550 .0  552.0 

4 5 5  K K  CFbC2 
456 M COMBINE F6C-2, AND RF6C3 
451 KM itT PIW RORD FLOW SPLIT. 
4 5 8  HC 2 

4 5 9  KK SFGCZ 
460 RS 1 FLOW 1 

~ ~ ~ 

466 KW TOThL FLOW-DI 
467 KM CONTINUING FLOWiDCFbC2 (Dl-DQ1 
468 M DIYhRTED FLOW-IICUB09 1DQ) 
469 DT DCUBO9 
470 DI 240  969 i n 4  1321 1369  1117 
471  W 0 0 0 1 8  2 8  37 

4 7 2  K K  RF6C2 ROUTE REACH 
473 RS 3 STOR -1 
474 RC 0 .058  0.038 0 .058  2486  0 .0193  0 . 0 0  
475  RX 963.5 971.8  971 .4  981.8 1 0 0 9 . 3  1028.9 1079.5 1115.0  
476 Rf 4 6 4 . 0  $62 .0  460.0  458.0 458 .0  460.0 462.0 462.a 

477 KK F6C-IC BRSIN 
478 811 0.077 
419 IG 0 .29  0 . 1 5  8 .00  0.08 21 
480 UC 0.188 0 .157  
4 8 1  UI 0 5.0 1 6 . 0  3 0 . 0  65 .0  1 7 . 0  84.0  90.0 9q.O 97 .0  
482 "A 100 

483 K K  CF6CIC 
484 KM COMBINE PGC-IC, W D  RFSCZ 
4 8 1  KM AT WESTLiWD ROaD. 
486 HC 2 

487 K K  F6C-18 BASIN 
488 BA 0 .195  
4 8 9  LG 0 . 3 0  0.n 6.80 0.16 36 
490 UC 0 . 3 1 5  0.412 
491 Uil 0 5 . 0  1 6 . 0  3 0 . 0  6 5 . 0  71 .0  84.0  90 .0  94 .0  97 .0  
492 U R  100 



573 KK CUB11 
574 KM COMBINE CUB10, iUiD UB-11 
515 RW EXITING LEGEND TRAIL ON NORTHWEST CORNER 
576 tic 7 

571 KK RUB10 ROUTE REACH 
518 RS I STOR -1  
579 RC 0.056 0 . 0 4 4  0.056 3901 0.0119 0.00 
580 RX 810.1 844.8 959.8 972.8 1005.9 1035.5 1109.8 1164.3 
581 RY 564.0 562.0 560.0 556.0 5 1 6 . 0  560.0 560.0 562.0 

588 KK CUB09 
589 KN CONBINS UB-09. MViD RUB10 
590 KN AT P I *  ROAD FLOW SPLIT. 
591 HC 2 

600 KK DCUB09 
601 KM COMBlNE DCUDO9, iVID SUB09 
602 KH FLOW SPLIT WEST OF PI* ROAD mOM FRN 6C TO UPPER BOULDERS 
6 0 3  HC 2 

615 KK CUD07 
61 6 WI CONBINE UB-07, AND RUB09 
617 KN CONFLUENCE POINT SOUTH OF BLRCK NOUNTP.IN ROhD IlND ERST OF HRYDEN ROID. 
618 HC 2 

6 7 -  KK RilBIi8C ROUTE RERCH 

630 KK UB-088 BASIN 
631 8 A  0.033 
632 LG 0.25 o . n  6.80 0.15 8 2  
633 UC 0.161 0.176 
634 UR 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 30.0 96.0 
635 U R  100 

6 3 6  KK KUB08B ROUTE REkCII 

6+1 XK LIB-OBi i  BASIN 



LINE ID..... ..I.. 

B A S I N  

PLOW 
0.01 
2381 

loo00 
2381 

ROUTE 
STOR 
0.038 
439.8 
364.0 

BASIN 

REACH 

8.80 0.06 25 

16.0 30.0 65.0 77.0 84.0 90.0 94.0 91.0 

HEC-1 INPUT PRGE 18 

..... 3 ....... 4.......5.......6.......7.......8.... ... 9 ...... 1 0  

KK CUB06 
M COMBINE UB-0% RUB068, RND RUB06C 
KN SOUTH OF WESTLRNO ROitD BETWEN HRYDEN RND SCOTTSDRLE R0P.D. WITHIN WINFEILD 
HC 3 

KK RUB06 ROUTE KERCll 

XK UB-03 BASIN 
BR 0.027 
LG 0.18 0.29 4.90 0.29 38 
UC 0.171 0.183 
UR D 5.0 16.0 30.0 65.0 77.0 84.0 90.0 9P.0 97.0 
"A 100 

KK CUB03 
M COMBINE UB-03, RUBOS, AND RUB06 
XN CONFLULNCE POINT WITHIN WINFEILD. LOChTED SOUTH OF BLfiCK MOUNTAIN ROAD 
HC 3 

KK CUB04 
KM CONBlNE UB-04, RND CUB03 
HM CONFLUENCE POINT WITHIN WINFGILD, LOCRTED SODTii OF B L X K  NOONTAIN ROAD 
HC 2 

YK RUB03 ROUTE RFIRCH 

KK UB-Ol BASIN 
B& 0.05+ 
LC 0.20 0.27 3 . 9 5  0.54 58 
UC 0.217 0.236 
U& 0 5.0 16.0 30.0 65.0 7 . 0  841.0 90.0 91 .0  9 1 . 0  
"A 100 

KK c u m 1  
M COMDINE UB-01, AND RUB03 
M SCOTTSDaLE ROAD CROSSING. 
HC 2 

HEC-1 INPUT PAGE 19 

10 ....... 1.......2.......3.......4.......5.......6..... .. 7. ...... 8.......9.. .... 10 

KK SUB01 
RS 1 FLOW 1 
SA 0 0.01 
SE 2268 2278 



865  KK RF6RN3 ROUTE REACH 

PRGE 21 

.......... 
877 M COMBINE F6iVI-2, RND RF6RN3 
878 M CONFLUENCE POINT IN SECTION 5 OF T5NRSE. 
8 1 9  KM NORTIIEAST OF NORTHEAST CORNER OF LENGEND T M I L .  
880 HC 2 

881  KK RF6RNZ ROUTE REACH 
882 RS 27 STOR -1 
8 8 3  RC 0.056 0.038 0.053 7999 0 .0176  0.00 
881  RY 897 .1  913.8 927 .5  971.8 1 0 2 3 . 5  1071.1 1152.0 1224.1 
885  RY 685.0 656 .0  654.0 652.0 652.0 654.0 652.7 658.0 

892 KK CF6RN1 
893 KN COMBINE 
896 M UPSTRERM OF CONFLUENCE POINT 
895  tic 2 

896 K K  F6RS-5 BASIN 
897 Bli  0.631 
898 LG 0 .32  0 . 2 4  1 . 0 0  0.12 1 3  
899 UC 0.492 0 .440  
900 Uil 0 3 . 0  5 .0  8 . 0  12.0 20.0 43.0 11.0 90 .0  96 .0  
901 UA 100  

902 M RF6RS5 ROUTE RERCH 
903 R5 9 STOR -1 
9 0 1  RC 0 . 0 6 4  0 .044 0 .060  8083  0 .0192  0.00 
905 RY 87.i.O 881.9 915.7 986.3 1151 .0  1210.3 1238.3 1251 .5  
906 RY 780.0 778 .0  7 1 6 . 0  174 .0  174 .0  776 .0  7 7 8 . 0  780.0 

901 KK f6AS-3 BASIN 

HEC-1 INPUT PAGE 22  

....... ....... LINE ID 1 Z.......3.......4.......5.......6.......1.......8.......g...... 10 

913 KK CF6IIS3 
911 M COMBINE F6AS-3, RND RF6ASS 
915 M CONFLUENCE POINT IN SECTION 5 OF T5NR5E. ERST OF LLGEND TRRIL 
916 HC 2 

923 K K  CF6.%S< 
924 KW COMBINE F6liS-4, AND CFhRS3 
925 M CONILUENCE POINT IN SECTION 5 OP T5NR5E. EAST OF LEGEND TRAIL. 
926 HC 2 

a37 YK TtF6nS1 ROUTE REaCtI 



INPUT 
LINE 

NO. 

69 

1011 KK CVFS4 
1012 M COMBINE UF5-4, RUF55, AND R R l i W l  
1013 M ERST OF LEGNED TPAIL ERST BOIINDkRY 
1014 HC 3 

1020 K K  UF5-2 BASIN 
1071 BR 0 . 6 2 4  
1022 IG 0 .21  0 . 1 5  7.60 0 . 1 1  34 
1023  UC 0 .525  0.592 
1074 UA 0 3.0 5 .0  8 .0  12.0  20.0 43.0 1 1 . 0  90.0 96.0 

1026 KK CUISZ 
1021  M COMBINE UF5-2, AND RUF5-4 
,028 RM NORTH OF CONFLUENCE POINT I N  SECTION 18 OF T5NR5E, ERST OP P I M  ROiiD 

1036 KK CUF53 
1031 KM COMBINE UF5-3 ,  AND CUB52 
1038  KN CONFLUENCE POINT I N  SECTION 18 OF TSNRSE, ERST OF P I W I  ROAD. 
1039 HC 2 

1040 KK RUr52 ROUTE REACH 
1041 R5 2 STOR -1 
1042 RC 0 .071  0.038 0 . 0 7 1  2113 0 .0170  0 .00  
1043  RX 904.8 916.9 925 .7  445.0 1017.8 10P2.5 1014.1 1089 .9  
1 0 4 4  RY 420.0 418 .0  416.0 4 1 4 . 0  0 416.0 1 . 0  420.0 

HEC-l INPUT PAGE 25 

1051 KK CUP51 
1052 KM COMBINE UF5-1. AND RUF5-2 
1053 KM WITCH TO EXISTING FEMA FLOODPLRIN. 
1054 HC 2 
1055 ZZ 

SCHEWITIC DIAGRRN OF STREAH NETWORK 

1") RODTlNG I--->) DlYERBiON OR PUMP FLOW 

( . I  CONNECTOR i<---) RETURN OF DIVERTED OH PUMPED FLOW 



, . 
SCP-2& 

CSCPOZ..... ....... 
V 





11151 

I"') RUNOFF ALSO COMPUTED AT THIS LOCATION 



ROUTED TO 
SSCPO6 

ROUTED TO 
RSCPO6 

HYDROGRAPH AT 
SCP-<B 

ROUTED TO 
55CP48 

ROUTED TO 
RSCP4B 

HYDROGRAPH AT 
SCP-4R 

3 COMBINED AT 
CSCPea 

HYDROGRAPH AT 
SCP-SC 

ROUTED TO 
SSCP58 

ROUTED TO 
RSCPSB 

HIDROGRAPII AT 
SCP-5* 

4 COMBINED AT 
CSCPO* 

ROUTED TO 
RSCPO4 

HYDROGMPH AT 
SCP.03 

ROUTED TO 
RSCP03 

ROUTED TO 
SSCPZB 

ROUTED TO 
RSCPZB 

ROUTED TO 
SSCP02 

ROUTED TO 
RSCPO2 



ROUTED TO 
RUB12 

HYDROGRRPH AT 
"B-lo 

2 COMBINED AT 
CUB10 

HYDROGWLPH RT 
"B-I1 

2 COMBINED i l T  
CUB11 

ROUTED TO 
RUE10 

HYDROGRAPH XT 
UB-09 

2 COMBINED AT 
CUB09 

ROUTED TO 
SUB09 

HYDROGWLPH AT 
DCUB09 

2 CONBINED AT 
DCUB09 

ROUTED TO 
RUB09 

HYDROGWPH AT 
"B.01 

2 COMBINED RT 
CUB07 

CIYDROGmPH AT 
UB-08C 

PIOUTED TO 
RUB08C 

HYDROGRAPH AT 
UB-OBB 

ROUTED TO 
RUBOBB 

HYDROGRAPII AT 
UB-081 

I COMBINED AT 
CUB08 

ROUTED TO 
RUB07 

HYDROGW.PH &'I 
UB-0% 

2 CONnINED AT 
CUB058 

ROUTED TO 
SUB058 

ROUTED TO 
RUB058 

HYDROGRAPH AT 
UB-05R 

2 CDWBiNED AT 
CUB05 

ROUTED TO 
SUB05  

ROUTED TO 
RUB05 

IlYDROGMPH AT 
UB-06C 

ROUTED TO 
SVB06C 

ROUTED TO 
RUBOSC 

9 .  

15. 

25. 

3 5 .  

60. 

60. 

58. 

115. 

ll5. 

0 .  

115. 

115.  

3 2 .  

144. 

2 .  

2. 

6 .  

6 .  

1 8 .  

167. 

167.  

4 .  

n o .  

1 7 0 .  

1 1 0 .  

16. 

184. 

1 8 4 .  

l e e .  

5 .  

5 .  

7. 



CF6AN2 

ROUTED TO 
RF6ANZ 

"YDROGrnPH P.T 
F6RN-1 

2 COMBINED AT 
CF6RN1 

HYOROGRRPH AT 
F6RS-5 

ROUTED TO 
l iF6AS5  

HlORoGrnPH all 
W A S - 3  

2 COMBINED AT 
CP6RS3 

HYOROGRRPH *T 
F6RS-4 

2 COMBINED AT 
CF6RS4 

ROUTED TO 
RF6AS3 

HYDROGRRPH i i T  
F6RS-2  

2 COMBINED AT 
CF6AS2 

ROUTED TO 
RF6RS2 

HYDROGRRPH AT 
F6AS-1  

2 CONBINED AT 
CF6RS1 

2 COMBINED AT 
CB6IISN 

ROUTED TO 
RF6-1 

HYORCIGRRPEI AT 
F 6 a - 1  

2 COMBINED AT 
CFSRI 

HYDROGRRPII AT 
RHW-I 

DIVERSION TO 
DRHOUT 

HYDROGKAPH AT 
DRliWl 

ROUTED TO 
RRHWl 

HYDROGRRPH AT 
UF5-5 

ROUTED TO 
RUF55 

HIOROGRAPH hT 
UF5-4 

I COMBINED AT 
curs4 

ROUTED TO 
PIUF5.4 

HYDMGRRPH AT 
"85-2 

2 COMBINED AT 
CUF52 

HYDROGRRPH AT 
UF5-3  



FLOOD HYDROGRRPH PRCKPGE IHEC-11 ' 
JUN 1998 

VERSION 4 . 1  . RUN DATE 035EP02 TINE 14:04:33 ' 

X X XXXXXXX XXXXX X 
X X X  x x xx 
Y X X  Y X 
XXXXXXx X X X X  X XXXXX X 
X Y X  X 
X X X  X X X 
X X 1(XXXXXX XXXXX XXX 

* U.S & M Y  CORPS OF ENGINEERS + 

* HPDROlOGiC ENGINEERING CENTER ' 
609 SECOND STREET 

DAVIS, CALIFORNIA 91616 
,9161 716-1104 

THIS P R O G W  REPLRCES i i L L  PREVIOUS VERSIONS OF HEC-1 KNOWN RS HECl (JAN 731, HECIGS, HECIDB, RND HECIKW. 

T Y r  nPPTNTTTONS OF VhRIhRLEF -&TIM?- AND -RTIOR- HRVE CHUiGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. .~ ~ ~ 

THE DEFINITION OF -IUISKK- ON RH-CARD WAS CHANGED WITH REViSiONS DaTED 2 8  SEP 81. THIS IS THE FORTFLU477 VERSION 
NEW OPTIONS: DAMBRERK OUTFLOW SUBMERGENCE , SINGLE EVENT DANAGE CRLCULRTION, USS:WRITE STAGE FREQUENCY, 
nsQ-QFLn 71W. C P R I P S  A T  IIFSTRFO CIICULIITION INTERVAL LOSS WLTE:GREEN AND M P T  INFILTPATION ... ---- ~ 

K I N E W T I C  WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-I lNFUT PRCE 1 

..... 1.......2......-3.......4.......5.......6.......7.......8.......~......10 
Project ID: Olln.12 - Malor Hasin: NS - Return Period: 100 Years 

NORTH SCOTTSDALE 100-YR Fll0ODl3bAIN DELINEATION STUDY 
WAY 2002 

FILE NRMB: NS-PAT 
THIS HODEL REPRESENTS THE FUTURE L.WD USE CONDITIONS OF THE WATERSHEDS. 
THE TOTAL DRRINIICE RRER FOR TIIF. ENTIRE STUDY I S  11.2 SQUARE NILES. 

100-YERR, 6-HOUR FREQUENCY 

METHODOLOGY: 
THE US CORPS OF ENGINF,ERS noou  srnomcu MODEL IIEC-1, DATED JUNE 1998, 
VERSION e . 1  
MULTIPLE STOW5 
CLiiPX UNIT HYDROGRRPH 
GREEN M P T  LOSS METHOD 
N O M L  DEPTH BRSIN AND REACH ROUTING KETii00 

LAND USES PER CITY Or SCOTTSOALE PROVIDED GlS 

PROJECT WaSIIES INCLUDE: STRCE COACH PilSS ISCP) 
UPPER BOULDERS WiiSH fUBi 
FAN 6C IFGCI 
FAN 6R NORTH IF6aN1 
FAN 6R SOULTI4 IF61151 
FAN 6 R  (FGRI 
"<,PER 5'- 5 IUFSI 

PROJECT SUB-BRSINS DESIGNATED AS SUB-BIZSIN N R N E  RBREYIRTION FOLLOWED BY BASIN 
NUWBER. I . E .  SThGE L O C H  PASS SUB-BASIN 14 IS DESIGNhTED AS SCP-14. 

ID 
I D  PROJECT ROUTES &RE DESIGNATED AS R FOLLOWED BY SUB-BASIN NRNE AND ROUTE 
I D  NUMBER. ROUTE NUMBER IS CHWSEN BY THE SUB-BASIN IN WHICH TiiC ROUTE BEGINS 
ID lE A ROUTE FROM SUB-BASIN # IN FAN 6C IS DESIGNATED AS R F 6 C 4 .  
ID 

0.025 0.034 
0.163 0 . 2 5 2  
HEC-I INPUT PRGE 2 



LINE ID.. ..... 1.......2.......3.......4.......5.......6.......1.......8.......9......10 

'DIAGP.33 

KK SCP-14 BASIN 

I(K RSCP14 ROUTE RERCH 

KK SCP-13 BASIN 
BI 0.080 
Ui 0.30 0.15 9.70 0.04 17 
uc o.ni 0.228 
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 

KK SCP-12 BASIN 
811 0.028 
LC 0.30 0.25 5.80 0.18 27 
UC 0.121 0.135 
U I  0 3.0 5.0 8.0 12.0 20.0 13.0 75.0 90.0 96.0 

KK CSCP12 
hl( COMBINE SCP12, SCP13, RNO RSCP14 
KM IOChTED AT NORTH BOUNDRRI OF N l W E L  
HC 3 

KK RSCP12 ROUTE RERCH 
RS I STOR -1 
RC 0.064 0.044 0.064 3465 0.0268 0.00 
RX 870.5 892.9 951.4 993.0 1049.1 1061.0 1121.7 1164.5 
RY 886.0 884.0 882.0 880.0 880.0 882.0 884.0 886.0 

HEC-1 INPUT PAGE 3 

KK CSCPlO 
K? C W I N E  SCPlO, AND RSCPll 
K? EXITING H I W E L  ON WEPT BOUNDARY BEFORE RE-ENTERING SUBDIVISION 
HC 2 

KK SCP-11 BASIN 
BR 0.026 
LG 0.31 0.25 3.95 0.46 36 
UC 0.129 0.152 
UR 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
"R 100 

KK RSCP10 ROUTE RERCH 
RS 5 STOR -1 

KK SCP-09 BASIN 
A 0.107 
LG 0.30 0.25 1.20 0 .41  31 
UC 0.192 0.196 
"I\ 0 5.0 16.0 30.0 65.0 7 .  B4.0 90.0 94.0 97.0 
U R  100 



132 KK CSCPOS 
133 KM CONBINE SCP09, RND RSCPlO 
134 M EXITING M I W E L  ON WEST BOUNDARY 
135 HC 7 

7 t h  KK RSCP09 ROUTE REXCII 

141 KK SCP-08 BASIN 
142 BR 0.121 
143 LG 0.30 0.25 3.95 0.56 45 
I44 UC 0 . 2 0 8  0.212 
145 VA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 91.0 
116 VR 100 

1 HEC-I INPUT PAGE 4 

....... ....... LINE XD l 2.......3.......4.......5.......6.......?.......8.......9...... 10 

141 KK CSCPO8 
148 KM COMAlNE SCPOB. RND RSCPO9 
149 Kn EXrTlNG CITY Or SCOTTIDALE A N D  ENTERING TOWN Or CaREFREE 
150 HC 2 

151 KK RSCPOB ROUTE REACil 
152 RS 3 STOR -1 
153 RC 0 . 0 6 4  0.044 0.064 2847 0.0204 0.00 
154 RX 850 .9  901.3 954.e 979.4 1000.0 1062.3 1111.0 1201.2 
155 RY 668.0 666.0 664.0 662.0 660.0 662.0 6 6 6 . 0  666.0 

... ~ ~ 

163 KM COMBINE SCPIE, lU lD  RSCPOB 
164 KN NORTH OP CITY Of SCOTTSOALE BOUNDARY IN SECTION 31 OF T6N5F 
165 KM EXITING TOWN OF CAAEFREE AT STRGECORCH PASS. 
166 HC 

173 KK RSCP78 ROUTE RERCii 
7 7 d  R <  ? STOR -1 

184 KK RSCP7C ROUTE REX" 
185 R5 1 STOR -1 
186 RC 0 . 0 6 U 0 . 4 4  0.064 821 0.0207 0.00 
187 RX 827.0 845.3 898.0 993.5 1008.9 1024.0 1042.1 i05i.6 
188 RY 640.0 638.0 636.0 634.0 634.0 636.0 638.0 610.0 

1 HEC-I INPUT P&GE 5 

LINE 10 ....... 1 2.......3.......1.......5.......6.......7.......8.......9...... 10 ....... 

189 KK SCP-7Li BRSIN 
190 BR 0.021 
191 LG 0.30 0.25 3.95 0.56 41 
192 UC 0.142 0.176 
193 UA 0 .  5.0 16.0 30.0 65.0 7 84.0 90.0 94.0 97.0 
191 UR 100 

195 KK CSCPlD 
196 KN COMBINE SCP7D. RSCP7B AND RSCP7C 
197 KN CONFLUENCE POINT WITHIN TOWN OF CmEFREE.  CROSSING AT TWIL.IGHT TWLIL. 
198 HC 3 

199 KK RSCPin ROUTE REXCH 
200 RS I STOR -1 
201 RC 0.0641 0.044 0.061 217 0.0216 0.00 
202 R)( '156.3 9 6 9 . 1  987.2 991.1 1012.9 1019.5 1030.2 1040.8 
203 R1 620.0 618.0 616.0 614.0 614.0 616.0 618.0 619.0 



KK CSCPO7 
KH COMBINE CSCP'JD, AND RSCP70 
KII NORTH OF CITY OF SCOTTSDILE BOUNDARY IN SECTION 31  OF T6N5E. 
KM EXITING TOWN OF CAREFREE AT STAGECOACH PASS. 
HC 2 

KK SCP-1A BASIN 

KK CSCP7A 
KM COUBINE SCPlA, AND C8CPO7 
M NORTH OF CITY OF SCOTTSMLE BOUNDIRY IN SECTION 31 OF T6N5E. 
KN EXITING TOWN OF CAREFREE AT STRGECOMH PASS. 
HC 2 

Kli  RSCPO7 ROUTE REliCH 
RS I STOR -1 
RC 0.056 0.038 0.076 3297 O.On9 0.00 
RX 857.9 951.0 966.1 912.2 1006.8 1081.4 1125.8 1266.1 
RY 578.0 574.0 572.0 568.0 568.0 571.5 569.3 578.0 

RK SCP-06 BASIN 
BR 0.101 
LG 0.25 0.25 3.95 0.54 52 
uc 0.229 0.271 
UR 0 5.0 16.0 30.0 65.0 1 0  84.0 90.0 
UA 100 

HEC-1 INPUT 

94.0 97.0 

PACE 6 

...... 9 ...... 10 LINE 

KK CSCPO6 
KM COUBINE 5CPO6, AND RSCP07 
IUI PlHI ROAD CROSSING. 
HC Z 

KK RSCP06 ROUTE RERCH 
RS 4 STDR -1 

KK SCP-4B BASIN 

RK RSCP4B ROUTE REACH 
RS 4 STOR -1 
RC 0.064 0.041 0.064 3614 0.0183 (1.00 
RY 627.2 683.7 977.3 981.0 1012.1 1029.7 1045.2 1079.6 
RY 538.0 534.0 536.0 530.0 530.0 534.0 536.0 538.0 

KK SCP-4% BASIN 
BA O.Ol5 
LG 0.26 0.25 3.95 0.49 41 
UC 0.208 0.259 
UA 0 5.0 16.0 30.0 65.0 7.0 8 1 . 0  90.0 
"A 100 

. . ~  ~-~~ ~- 

KW COWBINE SCP4a. RSCP4b. AND RSCPO6 
KH CONFLUENCE POINT LOCATED I N  SECTION 1 OF TSNRIE 
KM LOCATED ERST OF SANDFMlWER EAST BOUNDMY. 
.," 
"& 

HEC-1 INPUT 

KK 5CP-SC BRSIN 
8A 0.153 
Ld 0.27 0.25 4 .00  0.99 46 
UC 0.229 0.227 



KK RSCP5C ROUTE RERCH 

KK SCP-58 BASIN 

YK XSCP58 ROUTE R E X "  

RK CSCPO4 
M COMBINE CscP*a, SCPSa, RSCPSb, AND RSCPSC 
KN CONFLUENCE POINT LOCATED IN SECTION I OF TSNR4E. 
KN LOCATED ERST OF SIUIDTLOWEK EAST B O U N D m Y .  
",- 

IIEC-1 INPUT PAGE 8 

KK RSCP04 ROUTE RE&CH 
RS 2 STOR -1 
RC 0.056 0.038 0 . 0 8 6  1499 0 . 0 1 8 0  0 . 0 0  
RY 8 5 0 . 6  8 1 0 . 5  911.1 987.9  1 0 2 7 . 2  1 0 5 0 . 7  1218.9 1 2 4 0 . 9  
RY 4 9 2 . 0  4 9 0 . 0  4 8 6 . 0  484.0  484 .0  4 8 6 . 0  4 8 8 . 0  492.0  

KK SCP-03  BASIN 
BR 0 . 0 7 6  
LG 0 . 3 0  0 . 2 5  4 . 2 0  0 . 4 5  25 
UC 0 . 1 9 2  0 . 1 9 5  
UR 0 5.0  16.0  3 0 . 0  6 1 . 0  71.0 8 4 . 0  9 0 . 0  9 4 . 0  9 7 . 0  
"A 1 0 0  

KK CSCP03 
M COMBINE 5CPO3, Ni" RSCPO4 
KH DlYERSlON SPLIT F L W  WITHIN SANDFLOWER 5UBDIYISiON. 
"" ..> 

' XK D5CP3 
Kn TOTAL FLOW-DI . KH CONl'INUING I.LOW-DSCP3 IDi-WI 

' KN DIVERTED FLOW-DSCOUT IWI 

KK RSCPOI ROUTE REACH 

KK CSCPZO 
KM CoNUlNE SCPZB, AND RSCP03 
KN CROSSING AT 81ST STREET LOCATED WITHIN SANDFLOWER. 
HC 2 



KK 55CP28 
RS 1 FLOW 1 
SR 0 0.01 
SE 2438 2448 
SQ 0 10000 
SE 2438 2448 

HEC-1 INPUT PRGE 9 

KK RSCP28 ROUTE R E X H  
RS 2 STOR -1 
RC 0.061 0.038 0.056 1827 0.0230 0.00 
RY 930.6 951.8 959.8 985.0 1023.8 1033.5 1198.5 '1217.1 
RY 414.0 412.0 410.0 408.0 408.0 410.0 412.0 112.7 

KK SCP-ZI BASIN 
BA 0.054 
LG 0.30 0.25 4.15 0.41 24 
UC 0.188 0.249 
UI 0 5.0 16.0 30.0 65.0 71.0 84.0 90.0 94.0 97.0 
U R  100 

KK CSCP02 
M COMBINE SCP2I. IN0 RSCPZB 
KM EYITINO SANDFLWER ON WEST BOUNDARY AND ENTERING BOULDERS ON EAST BOUNDARY. 
M HhYDEN ROAD CROSSING. 
HC 2 

KK SSCPO2 
RS 1 FLOW 1 
SR 0 0.01 
5E 2396 2406 
SQ 0 lo000 
se 2396 2406 

KK RSCP02 ROUTE RERCH 

KK SCP-OI BRSIN 
BR 0.324 
Ld 0.31 0.23 6.20 0.19 2 5  
"C 0 . 3 5 4  0.414 
U R  0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 91.0 
" A  100 

KK CSCPOl 
KN SCOTTSDALE ROAD CROSSING. 
Kn CoMsIIlE 5CP01, N D  RSCP02 
HC 2 

KK SSCPOl 
RS 1 FLOW 1 

-. . .~~~~ 
SE 2270 2280 . END STAGE COACH PRSS AND BEGIN E N  6C 

HEC-1 INPUT 1 

LINE 

KK RF6C6 ROUTE REACH 

KK CF6Cl 
M COMBINE F6C-4, AND RF6C6 
M CONFLUENCE WITHIN LENGEN T R A I L  LOCATED IN SECTION 6 OF TSNRSE. 
HC 2 

KK F6C-5 BRSIN 
BR 0.137 



I 

LINE 

KK CF6CS 
KM COMBINE CF6C4, AND F6C-5 
KM CONFLUENCE WITHIN LENGEN TRAlL LOCATED IN SECTION 6 OF T5NRSE 
HC 

KK RF6CI ROUTE REilCH 
RS 3 STOR -3 

BA 0.046 
LG 0 . 3 3  0.25 4.20 0.53 4 3  
UC 0.221 0.278 
Uli 0 5.0 16.0 30.0 65.0 17.0 88.0 90.0 94.0 97.0 
U* 100 

NEC-I INPUT PRCE 11 

KK C86C3 
Xn COMBINE F6C-3. AND RF6C4 
KH EXITING LEGEND TRAIL ALONG WEST BOUNDARY 
HC 2 

XK RF6C3 ROUTE REACH 
RS 4 STOR -1 

XK C T S C Z  
KN COMBINE F6C-2, RND RFGC3 
M l iT PIIVl ROAD PLOW SPLIT. 
CiC 2 

XK SfLC2 
RS 1 FLOW 
SR 0 0.01 
SE 2 5 0 2  2512 
SQ 0 10000 
SE 2502 2512 

466 KM TOTAL FLOW-DI 
461 M CONTINUING PLOW-DCT6C2 (01-DU1 
$68 KN DIVERTS!> FLOW-NU009 (DQI 
469 DT DCUBOl 
470 DI 0 2 4 8  969 7 1321 1369 1517 
471 W 0 0 18 28 31 

$72 KK RF6C2 ROUTE REACH 

477 KK FGC-1C BASIN 
478 BR 0.07, 
I79 LG 0.29 0.15 8.00 0.08 21 
180 UC 0.158 0.129 
481 "A 0 5.0 16.0 iO.0 65.0 77.0 84.0 90.0 9 4 . 0  97.0 
182 U R  100 

1 CEC-1 INPUT PAGE 12 

LINE 10 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

q83 KK C f 6 C 1 C  
08t  KM COMBINE FIC-IC, RND RP6C2 
6 8 5  M AT WESTLAND ROAD. 

IR? KK F6C-1" BASIN 



LINE 

RS 1 PLOW 1 
SA 0 0.01 
SE 2480 2 4 9 0  
SO 0 10000  
Se 2180  2490  

K K  RF6C1B ROUTE WACH 
RS 2 STOR -1 
RC 0.058 0.038 0 . 0 5 8  1607 0.0162 0.00 
RX 963 .5  971.8 9 4  981.8 1 0 0 9 . 3  1024.9 1079.5 1115 .0  
RY 464.0 462 .0  460 .0  458.0 458 .0  460.0 462.0 462.4 

K K  CI6ClB 
w COHBINE CF6ClC. AND RF6ClB 
KW AT HESTWWD ROAD. 
HC 2 

KK SF6ClC 
RS 1 FLOW I 
SA 0 0 . 0 1  
SE 2454 2464 
SQ 0 10000  
SE 2654 2464 

KK RF6C1C ROUTE REACH 
RS 5 STOR -1 
RC 0 . 0 6 3  0 . 0 3 9  0.063 4158 0.0180 0.00 
RY 909 .7  984.0 987 .5  990 .5  1 0 0 9 . 6  1023 .1  1039 .2  1 1 8 2 . 5  
RY 1 4 6 . 0  444 .0  442 .0  440.0 440.0 442.0 444.0 445 .2  

KK F6C-ID BASIN 
BR 0.040 
LC 0 . 3 0  0 .15 9.70 0.04 1 7  
UC 0.133 0.121 
Uli 0 5 .0  16 .0  30 .0  6 5 . 0  1 7 . 0  84.0  90.0 94.0  97.0 
UA 1 0 0  

HEC-1 INPUT PAGE 1 3  

KK RF6ClD ROUTE RERCll 
RS 4 STOR -1 
RC 0 . 0 6 3  0.039 0 .063  3718 0.0169 0.00 
RX 7 1 7 . 1  850 .7  981.4 9 9 a . l  1006 .6  1013 .0  1206.6 1234 .5  
RY 426 .0  424.0 422 .0  420 .0  420.0 422 .0  4 2 4 . 0  425 .3  

fiK F6C-IA BASIN 
BR 0 .183  
LG 0.30 0 . 1 5  8 .00  0.08 1 7  
UC 0.217 0.194 
UA 0 5 . 0  1 6 . 0  30.0 6 5 . 0  7 7 . 0  8 4 . 0  90.0 94.0 97.0 
U* 100 

KK CF6C1 
w COMBINE B6C-IR, RF6C1DI AND RF6ClC 
KW HATCH TO EXISTING BEMA FLOODPWLIN 
HC 3 

BND FAN 6C AND BEGIN UPPER BOULDERS W&SH 

KK UB-12 BASIN 
811 0 . 0 5 9  
LG 0.30 0 . 2 5  3 .95 0 . 5 6  46 
UC 0 .192  0.239 
UA 0 3 . 0  5 .0  8.0 12.0  20 .0  13.0  1 5 . 0  90.0 9 6 . 0  
"A 1 0 0  

KK RUB12 ROUTE REACH 

KK UB-lO BASIN 
BA 0 .094  
LG 0 . 2 8  0 . 2 5  1 5  0 . 4 8  41  
UC 0 .238  0 .314  
U R  0 3 .0  5.0 8 . 0  12 .0  20.0 43.0 75.0 90.0 96.0 
UA 1 0 0  

KK CUB10 
w COMBINE UB-10, &ND RUB12 
RH EXITING LEGEND TRAIL ON NORTHWEST CORNER, 



5 1 3  KK CUB11 
574 KM COWBINE CUB10, RND "B-11 
575 KM EXITING LEGEND TRRlL ON NORTHWEST CORNER. 
576 HC 2 

517 KK R W 1 0  ROUTE RERCH 
518 RS 4 STDR -1 
519 RC 0 . 0 5 6  0 . 0 4 4  0 . 0 5 5  3907 0.0179 0.00 
580 RY 810.4 844.8 959.8 972.8 1005.9 1035.5 1109.8 1164.3 
581 RY 564.0 162.0 560.0 516.0 556.0 560.0 560.0 562.0 

582 KK UB-09 BASIN 
583 Bii 0 . 3 $ 2  
584 LG 0.28 0.23 6.20 0.20 41 
585 UC 0.279 0.288 
586 OR O 5.0 16.0 30.0 65.0 7 7 . 0  84.0 90.0 94.0 91.0 

588 KK CUB09 
589 COMBINE UB-09. AND RUB10 
590 KN AT PIMR ROAD FLOW SPLIT. 
591 HC 2 

- - 

593 RS 1 FLOW 1 
594 SR 0 0.01 
591 SE 2502 2520 

600 KK DCUB09 
601 KM COMBINE OCUBO9. AND SUB09 
602 KM PLOW SPLIT WEST OF PIbV ROAD FROM FAN 6C TO UPPER BOULDERS 
6 0 3  HC 2 

LINE I D  ....... 1.......2 ....... 1.......4.......1.......6.......1.......8.......9......10 

515 KK CUB01 
516 KM COMBINE UB-07, lVID RUB09 
617 KN CONFLUENCE POINT SOUTH OF BLRCK MOUNTAIN ROAD RND ERST OF HRYDEN ROAD. 
618 HC 2 

619 KK UB-08C BASIN 
620 BA 0.010 
621 LG 0.25 0.25 4 . 0  0.55 55 
622 UC 0.113 0.143 
623 UI 0 3.0 5.0 8.0 12.0 20.0 3 .  15.0 90.0 96.0 
624 UA 100 

625 KK RUB08C ROUTE REACH 
626 R5 7 STOR - 1  
627 RC 0.061 0.038 0.061 5952 0.0190 0.00 
628 M 975.3 981.7 986.9 991.0 1009.2 1073.1 1118.9 1 1 3 1 . 1  
629 RY 4'18.0 496.0 494.0 492.0 492.0 491.0  446.0 448.0 

630 KK LIB-OBB BASIN 
631 DA 0.033 
632 LC 0.21 0 .17  6.80 0.15 42 
633 UC 0.142 0.147 
634 UA 0 3 . 0  5 . 0  8 . 0  12.0 20.0 3 .  1 5 . 0  90.0 96.0 
631 UR 100 

636 KK RUB088 ROUTE REACH 
637 RS 7 STOK -1 
638 RC 0.06, 0.038 0.061 6656 0.0173 0.00 
639 RX 975.1 9 8 1 . 7  9 8 6 . 9  991 .0  1009.2 1073.1 1 1 1 8 . 9  1137.1 
640 RY 498.0 496.0 491.0 492.0 492.0 4 1 4 . 0  496.0 498.0 

641 KK UB-OBA BASIN 



646 U R  100 

647 KK CUB08 
648 KH COMBINE UB-OBA, RUBOBB, RUBOBC, AND CUB07 
649 KH CONFLUENCE POINT SOUTH OF BLACK MOUNTliIN ROAD AND EAST OF HAYDEN ROAD. 
650 HC 4 

1 HEC-1 INPUT PAGE 16 

651 KR RUB07 ROUTE REACH 
652 RS 2 STOR -1 

656 KK "8-058 BISIN 

662 Kg CUB058 
663 KN COMBINE UB-OSB, AND RUB07 
664 KN BOULDERS EAST BOUNDRRP ALONG HAYDBN ROAD. 
665 HC 2 

666 KK SUB058 
667 RS 1 FLOW 1 
668 SR 0 0.01 
669 SE 2392 2402 
670 SO 0 10000 
671 SE 2392 2402 

612 KR RUB058 ROUTE REACH 

683 KK CUB05 
688 KM COMBINE UB-OM, AND RUBOSS 
685 KM NORTH OF HESTLllND ROAD BETWEEN HRYDEN AND SCOTTSDALE ROAD. 
686 HC 2 

KK SUB05 
RS 1 FLOW 
SR 0 0.01 
SE 2344 2354 
50 0 10000 
SE 2344 2354 

HEC-1 INPUT PAGE l7 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

693 XI( RUB05 ROUTE REACH 
644 RS 2 STOR -1 

710 KK RVBO6C ROUTE REACH 
711 R5 2 STOR -1 
712 RC 0.016 0.038 0.016 2022 0.0183 0.00 
713 RY 921.6 939.8 960.8 993.3 1002.3 1033.8 1053.5 1122.0 
714 RY 366.0 364.0 362.0 360.0 360.0 362.0 364.0 366.0 



715 KK UB-06R BASIN 
7. r - >  " A S ,  

721 KK SUB068 
722 RS 1 FLOW I 
723 S l i  0 0.01 
7 2 4  SE 2371 2381 
121 SQ 0 lo000 
726 SE 2371 2381 

727 KK RUB068 ROUTE REACH 
728 PIS 2 STOR -1 

729 RC 0.076 0.038 0.076 1719 0.0100 0.00 
730 R1( 921.6 939.8 960.8 993.3 1002.3 1039 .8  1053.5 1127.0 
131 RY 366.0 364.0 362.0 360.0 360.0 362.0 364.0 366.0 

732 KK US-06A BASIN 

LINE ....... ....... ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

738 XK CUB06 
739 KM CoNBlNE UB-06A, ROBOSB, M D  RUB06C 
140 KM SOUTH OF WESTLRND ROAD BETWEN WYDEN AND SCOTTSOALE ROAD, WITHIN WINFEZID. 
741 HC 3 

742 KK RUB06 ROUTE REACH 

153 KK CUB03 
754 KN COMBINE UB-03. RUB05, AND RUB06 
7 1 5  KM CONFI,UENCE POINT WITillN WINBEILD. LOCATED SOUTH OF BLACK MOUNTliIN Rl lAD.  
756 HC 3 

163  KK CUB06 
764 M COMRlNE UB-04, AND CUB03 
7 6 1  KN CONYI,UENCE POINT WITHIN WINFEILD, LOCATED SOUTH OF BLRCR WOUNTRIN R<lAD. 
766 HC 2 

1 6 1  KK RUB03 ROUTE REACH 
1 6 8  RS 3 STOR -1 
1 6 9  RC 0.016 0.038 0.076 2425 0.0111 0.00 
770 RX 785.3 899.0 967.3 981.0 1004.3 1011.0 1258.0 1351.4 
711 RY 312.0 306.6 308.0 306.0 306.0 308.0 310.0 312.0 

772 KK "8-01 BASIN 
773 BA 0.054 
774 LG 0 . 2 0  0 .27  3.95 0.54 58 
115 UC 0.183 0.196 
776 Uli 0 5.0 6 . 0  30.0 61.0 77.0 84.0 90.0 98.0 97.0 
777 "a 100 

718 KK CUB01 
779 Kt4 COMBINE "8-01. AND RUB03 
780 KM SC0'YFSDAI.E ROAD CROSSING. 
181 HC 2 

1 IIEC-1 INPUT liRGE 19 

....... ....... LINE I D  i 2.......1.......4.......5.......6......7......8.......9...... 10 

782 KK SUB01 
783 RS 1 FLOW 
784 S& 0 0.01 
785 SE 2768 2 2 7 8  
786 SQ 0 10000 
187 SE 2268 2218 



1 

LINE 

KK UB-02 BASIN 
BA 0.050 
1.G 0 .24  0 . 2 1  5 . 4 0  0 . 2 6  60 
UC 0 .133  0 . 1 5 0  
UA 0 5.0 1 6 . 0  30.0 65.0 7 7 . 0  84 .0  90.0 9 t . 0  97.0 
UA 1 0 0  . END UPPER BOULDERS WASH AND BEGIN FAN 6AN16ASl6A 

KK F6AN-8 BASIN 
81\ 0.235 
LG 0 .30  0 . 1 5  8 . 8 0  0.06 6 
UC 0.179 0 .137  
UR 0 3.0 5 . 0  8 . 0  1 2 . 0  20 .0  4 3 . 0  75 .0  30.0 96 .0  
UR 1 0 0  

KK RF611N8 ROUTE RERCH 
RS 8 STOR -1 
RC 0.056 0 . 0 3 9  0 .056  6862 0 .0331  0.00 
RX 942.1 950 .5  958.9 988.1 1010.1 1028.3 1056.8 1085 .2  
RY 950.0 949 .0  948.0 946.0 946.0 948.0 949.0 950.0 

K K  F6RN-6 BASIN 
BA 0.107 
LG 0 . 3 3  0 . 2 5  4.40 0 .41 20 
UC 0 .221  0.305 
U R  0 5.0  1 6 . 0  30 .0  65.0 77 .0  8 4 . 0  90 .0  94.0 91.0 
UR 100  

KK CF6AN6 
KH COMBINE P6aN-6, AND RF6AN8 
KH CONFLUENCE POINT WITHIN HIRABEL 
HC 2 

W F6.W-7 BISIN 
811 0 .284  
LC 0 .32  0 . 2 5  5 .60  0.22 23 
UC 0 .279  0 .332  
U R  0 5.0 1 6 . 0  3 0 . 0  65 .0  7 0  84.0  9 0 . 0  9 t .O  91.0 
"R 100  

KK CF6AN1 
KH COHBINE CP6RN6, AND F6AN-7 
KW CONFLUENCE POINT WITHIN MIUBEL 
"C 2 

HEC-1 INPUT PAGE 20 

ID ....... 1.......2......3.......4........5.......6.......1.......8.......9,.....10 

KK RF6AN6 ROUTE RERCH 
R5 5 ETOR -i 
RC 0.056 0 .038  0 .053  4132 0.0225 0.00 
RX 962.5 970 .6  978.4 991.0 1006 .8  1227.5 1 2 5 6 . 1  1 2 7 9 . 4  
RY 806.0 804 .0  802.0 800.0 800.0 802.0 80a.0  806 .0  

KK F6W-5 BASIN 
BR 0.104 
LG 0 . 3 3  0 .25  3 .95 0 . 5 6  29  
UC 0 .213  0.238 
UA 0 5 . 0  1 6 . 0  30 .0  65 .0  7 7 . 0  8 4 . 0  90.0 94.0 97.0 
"A 100 

KK CF6AN5 
KH COHBIHE F6AN-5, AND RF6AN6 
KN EXIT HIRIBEL AT SOUTH BOUNDARY, STRGECOACH PASS. 
liC 2 

KK RF6AN5 ROUTE REACH 
RS 3 STOR -1 
RC 0.056 0 .038  0 .053  3137 0.0217 0.00 
RX 918.0 983 .5  989.1 1007 .0  1029.9 1143.3 1284.4 1331.4 
RY 732.0 130.0 728 .0  728.0 729.3 129.0 726.1 1 3 2 . 0  

I<K F6AN-3 BASIN 
BA 0.136 
LG 0 .30  0 .25 4 . 5 5  0 . 3 8  39 
UC 0 .313  0 .541  
UR 0 5 . 0  16 .0  30 .0  65 .0  77 .0  8 4 . 0  90 .0  94 .0  91.0 
"A 1 0 0  

K K  CF6AN3 
KH COHBINE F61iN-3. AND RF6AN5 
lin CONFLUENCE POIllT SOUTH OF STAGECORCH PASS WITHIN SECTION 5 OF T5NR5E. 
HC 2 

KK F6AN-4 BASIN 
BR 0 .251  
LC 0.30 0 . 2 5  4.10 0.52 4 4  
UC 0.321 0 . 4 2 5  
UR 0 3 . 0  5 .0  8 .0  12 .0  20 .0  43.0 75 .0  90.0 96 .0  
"R 100  

KK CF6AN4 
an COMBINE CF6AN3, AND F6AN-4 
WI CONFLUENCE POINT SOUTH OF STAGECOACH PASS WITHIN SECTION 5 OF T5NR5E. 



8 65  KK RBGRN3 ROUTE REACII 
8 6 6  RS i STOR -1 
867 RC 0 . 0 5 6  0.038 0.053 816 0.0171 0 .00  
868  RX 918 .9  986 .9  991 .1  995 .6  1017.5 1 0 9 8 . 7  1 1 9 5 . 1  1 2 2 8 . 0  
8 6 9  RY 690 .0  688.0 686 .0  684.0 684 .0  686.0  688 .0  690.0 

1 HEC-1 INPUT 

LINE ID ....... 1 ....... Z . . . . . . . ? . . . . . . . 4 . . . . . . . 5 . . . . . . . 6 . . . . . . . 1 . . . . . . . 8 . . . . . . . L I . . . . . .  10 

PAGE 21 

8 7 6  K K  CB6RN2 
8 7 1  KN COMBINE 16RN-2, RNL) ilF6kN3 
8 1 8  KM CONFI.UENCB POINT IN SECTION 5 OF TSNRSE. 
879 XM NORTHEAST OF NORTHEAST CORNER OF liENGEND TRRIL. 
880  HC 2 

8 8 1  RK RPGRN2 ROUTE REACE 
8 8 2  RS 21 STOR -1 
8 8 3  RC 0 .051  0 .038  0 .053 7999  0 . 0 1 1 6  0 . 0 0  
884 R1 8 9 7 . +  913.8 927.1 971.8  1023.5 1011 .1  1152.0 1224.7 
8 8 5  RY 685.0 656 .0  654 .0  652.0  652 .0  654.0 652 .7  658.0 

8 9 2  K K  CF6RNI 
8 9 3  R M  COWDINE 
894 XM UPSTREW! Or CONFLUENCE POINT 

KK RF6ii55 ROUTE REliCli 
R5 9 STOR -1 
RC 0.064 0 .044  0 . 0 6 4  8083 0.0192 0.00 
RX 817 .0  887 .9  9 1 5 . 7  986.3 1151.0 1210.3 1 2 3 8 . 3  1261 .5  
RY 1 8 0 . 0  718 .0  776 .0  714 .0  774 .0  776 .0  7 7 8 . 0  780.0 

507 KK F6AS-3 BASIN 
908 BR 0 . 3 1 1  
909  LG 0.10 0 .25  4 . 9 0  0.33 39 
910 UC 0.329 0.396 
511 UA 0 3 .0  5 .0  8.0 1 2 . 0  20.0 43 .0  75.0 90.0 46.0 
912 U R  100 

1 HEC-1 INPUT PRGE 22 

LINE ID ....... 1 ....... 2.......1.......4.......5.......6.......1.......8.......9...... 1 0  

913  KK CF6AS3 
914 KM COWXINE FGRS-3, RND RF6iiS5 
915 KN CONFLUSNCE POINT I N  SECTION 5 OF TSNRSE, ERST OF LEGEND TPAIL. 
916 HC 2 

323  KK CF61IS4 
924  KN CONBiNE F6iiS-4. AND CF6AS3 
125 KN CONFLUENCE POINT I N  SECTION 5 OF TSNRSE, EAST OF LEGEND TPAIL. 
'126 HC 2 

927 K K  RC6AS3 ROUTE REACH 
928 RS 3 STOR -1 
9 2 9  RC 0.064 0 . 0 4 4  0 . 0 6 <  2138 0.0160 0 .00  
130  RX 8 3 0 . 1  866 .0  931.0 991.0 1017.3 1 0 2 6 . 5  1 0 7 6 . 2  1104 .9  
931 RY 652 .0  6 5 0 . 0  648.0 6a6.0 646.0 6 8 8 . 0  610.0 652 .0  

932 K K  F6iiS--2 BASIN 
933  BR 0 . 0 5 8  
93<  LG 0 . 2 9  0.25 5 0 . 5 2  48 
935 UC 0.192 0.232 
936 Uli 0 3.0 5 . 0  8.0 1 2 . 0  2 0 . 0  4  7 1 . 0  V0.0 96 .0  



1 

LINE 

994 
995 
996 
997 
998 
999 

1 

LINE 

KK CF61152 
M COMBINE F6AS-2, AND RF6AS3 
KM ERST OF EAST BOUNDMY OF LEGEND TPAIL 
HC 2 

KK RPSASZ ROUTE REICH 
RS 7 STOR -1 
RC 0.064 0.044 0.064 5914 0.0161 0.00 
RX 850.1 814.8 889.0 953.7 1000.0 1016.4 1036.5 1067.1 
RY 602.0 500.0 598.0 596.4 595.5 596.0 598.0 602.0 

XK P6AS-1 BASIN 
BA 0.278 
LG 0.29 0.25 5.30 0.29 38 
UC 0.317 (1.344 
UA 0 5.0 16.0 30.0 65.0 1.0 84.0 90.0 94.0 97.0 
"A loo 

KK CF6AS1 
KM COMBINE F6RS1-1, AND RF6AS2 
KN NORTH OF CONFLUENCZ 
HC 2 

HEC-1 INPUT PRGE 23 

ID. ...... 1.......2.. ..... 3.......1.......5.......6.......1.......8.......9......10 

KK CF6ASN 
KM COMBINE F6AN-1, F6AS1-4. RF6AN2, AND RF6IS2 
KW SOUTH BOUNDARY OF LEGEND TRAIL. 
HC 2 

KK RF6W1 ROUTE REACH 

KK CP6R1 
WI COMBINE F6L-I, AND RF6AN1 
M MATCH TO EXISTING FEMA FLWDPLAIN. 
HC 2 . END FAN 6AN/61S/6A AND BEGIN UPPER FAN 5 

KK RHW-I BASIN 

EK DRHWl 
M TOTXL FLOW-DI 
WI CONTINUING FLOW-ORHW1 IDI-Oal 
KM DIVERTED FLOW-DRHWOUT IWI  
OT DRHOUT 
DI 160 389 849 1854 

146 327 502 1023 

KK RRHWl ROUTE Relic" 
RS 9 STDR -1 
RC 0.068 0.043 0.068 8155 0.0180 0.00 
RX 766.3 889.6 954.5 973.4 1000.0 1007.8 1108.1 1188.8 
RY 736.0 730.4 730.8 730.0 728.7 130.0 732.0 736.0 

XK UF5-5 BASIN 
BR 0.291 
LG 0.34 0.34 6.40 0.16 n 
UC 0.379 0.620 
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 

NEC-1 INPUT PACE 24 

I D . . .  .... 1.. ..... 2.......3.......4.......5.......6.......7.......8.......9......10 

KK RUF55 ROUTE REACH 



INPUT 
LINE 

NO. 

69 

1 0 0 9  UA 0 3 .0  5 . 0  8 . 0  1 2 . 0  20.0 4 3 . 0  75.0  90 .0  96 .0  
,010 "A 100 

1011 K K  CUF54 
1012  KW COHBINE UF5-4, RUF55, AND WIHWl 
1 0 1 3  K" ERST OF LEGNED TRAIL EAST BOUNDAXP. 
1014 NC 3 

1015  K K  RUFS4 ROUTE REliCll 
1016  RS 13 STOR -1 
1 0 1 7  RC 0 . 0 7 1  0 .038 0 . 0 7 1  11314 0 .0175  0 . 0 0  
1018  P\X 9 3 1 . 9  9e6 .9  961. '? 982.9 1 0 1 2 . 6  1048 .2  1068 .2  1079 .1  
1019 RY 518 .0  516 .0  514 .0  512.0 512 .0  5 1 6 . 6  516 .0  518.0 

I 0 2 0  K K  UPS-2 BASIN 

1 0 2 6  KK CUF52 
1 0 2 7  KII COMBINE UF5-2. iWD RUF5-4 
1028 KM NORTH OF CONFLUENCE ?OINT IN SECTION 18 OF T5NR5EI EAST OF PlNR ROAD 
1 0 2 9  HC 2 

1036 KK CUPS3 
1 0 3 7  KN COMBINE UF5-3, I\ND cUFSZ 
1038 KN CONFLUENCE POINT I N  SECTION 1 8  OF T5NR5E1 EAST OF PlWR ROAD. 
1 0 3 9  HC 2 

1040  KK RUE'S2 ROUTE RELCC, 
1 0 4 1  RS 2 STOR -1 
1042 RC 0 O ) i  0 . 0 3 8  0.071 2113 0.0110 0 . 0 0  
1 0 4 3  RY 904 .8  416.9  925.' 945.0 1017.8 1042 .5  1014.4  1089.9 
1 0 4 4  RY 420.0  418.0 416.0  4 . 0  414.0 116.0 118.0 420.0 

HEC-l INPUT 

1 0 5 1  KK CUF5L 
1052  KN COMBINE UF5-1, AND RLIFS-2 
1053 KW WRTCH TO EXISTING FEW FLOODPUIN.  
1054 HC 2 

I V I  ROUTING ( - - -> I  DIVERSION OR PUMP FLOW 

( . I  CONNECTOR (<---I  RETURN Or DIVERTED OR PUMPED FLOW 

SCP.14 " " 
RSCP14 













(.") RUNOFF ALSO COMPUTED AT THIS LOCATION 



OPERATION STATION 

HYDROGRAPH AT 
SCP-14 

ROUTED TO 
RSCP14 

3 COMBINED AT 
CSCP12 

ROUTE0 TO 
RSCPl2 

HYDROGRAPH AT 
SCP-10 

2 COMBINED AT 
CSCPlO 

HYURMiRAPH AT 
SCP-11 

ROUTED TO 
RSCPlO 

ROUTED TO 
RSCPO9 

2 COMBTNED AT 
CSCPO8 

ROUTED TO 
RSCPO8 

llYDR0GRAPH 8.T 
SCP-7E 

2 COHBINEO AT 
CSCPTE 

ROUTED TO 
RSCPlB 

HYDROGRAPH AT 
scp-1C 

ROUTED TO 
RSCP7C 

3 CONBINED AT 
C S C P l D  

ROUTED TO 
RSCPlD 

RUNOFF S U W Y  
now IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PERX TIME OF AVERAGE FLOW FOR W l M M  PERIOD 
FLOW PERK 

6-HOUR 24-HOUR ,?-HOUR 

157. 4.10 17. I. 3. 

150. 4.13 11. 4. 3. 

221. 4.10 23. 6. 4. 

91. 4.05 7 .  2. 1. 

453. 4.08 4 7 .  12. 8. 

119. 4.22 41. 12. 8. 

286. 4.07 28. 7. 5. 

631. 4.17 14. 19. 13. 

18. 4.03 6. 2. 1. 

676. 4.15 81. 20. 1 5 .  

635. 4.33 80. 20. 15. 

289. 4.05 27. 7. 5. 

758. 1.28 107. 21. 19. 

731. 4.38 107. 27. 1 9 .  

326. 4.07 33. 8. 6. 

844. 4.35 139. 35. 25. 

824. 4.45 139. 35. 25. 

130. 4.05 11. 3. 2. 

836. 4.45 149. 38. 27. 

173. 4.08 22. 6. 4. 

4 4.18 22. 6. 4. 

315. 4.12 45. 11. 8. 

306. 4 .15  45. 11. 8 .  

76. 4.03 7. 2. 1. 

5 7 .  1.15 13. 18. 1%. 

511. 4.15 73. 18. 13. 

1116. 4.38 216. 55. 39. 

2 6 3 .  4.10 34. 9. 6. 

1243. 4.35 247. 62. t 5 .  

BASIN W I M U W  TIME OF 
W R  STRGE W STAGE 



ROUTED TO 

IIYDROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED ilT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

CiYDROGPAPH RT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDRLIGPAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH liT 

2 COMBINED RT 

ROUTED TO 

ROUTED TO 

HYOROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

1IIDROGRAPH AT 

2 COMBINED XT 



CSCPDl  

ROUTED TO 
SSCPOl 

HYDRCGRAPH AT 
F 6 C - 6  

ROUTED TO 
R F 6 C 6  

HYDROGRAPH XT 
F6C-I 

2 COMBINED AT 
C F 6 C I  

HYDROGRAPH AT 
P 6 C - 5  

2 COMBINED AT 
C r 6 C 5  

ROUTED TO 
RF6C4  

HYDROGRAPH AT 
F 6 C - 3  

2 COMBINED AT 
C F 6 C 3  

ROUTED T O  
R F 6 C 3  

HYDROGRAPH AT 
F6C-2  

2 COHBINED AT 
C F 6 C 2  

ROUTED TO 
S F 6 C 2  

DIVERSION TO 
DCVBO9 

HYDROGRAPH RT 
DCF6C2 

ROUTED TO 
RF6C2  

HYDROGRAVIPH AT 
F 6 C - I C  

2 COMBINED AT 
+ C F 6 C 1 C  

HYDROGRAPH AT 
F6C-18  

ROUTED T O  
S F 6 C 1 8  

ROUTED TO 
R F 6 C 1 8  

2 COHBINED AT 
C F 6 C l B  

ROUTED TO 
S F 6 C 1 C  

ROUTED TO 
R F 6 C l C  

HYDROGRAPH AT 
F 6 C - 1 0  

ROUTED T O  
S F 6 C l D  

ROUTED TO 
R F 6 C 1 0  

HYDROGRRPH AT 
F6C-1R 

3 COHBINED AT 
C F 6 C 1  

HYDROGRAPE, AT 
+ UB-12 



ROUTED TO 
RUB12 

HYDROGRAPH AT 
UB.10 

2 COMBINED AT 
CUB10 

HYDROGRAPH AT 
"B.11 

2 COMBINED AT 
CUB11 

POUTED TO 
RUB10 

HYDROGRAPH AT 
UB-09 

2 COMBINED i lT 
CUB09 

ROUTED TO 
SUB09 

HYDROGRAPH AT 
DCUBO') 

2 CONBlNEO AT 
DCUB09 

HYOROGRAPH AT 
UB.07 

2 COMBINED AT 
CUB07 

ROUTED TO 
RUBO8C 

ROUTED TO 
RUB088 

HlDROGRAPli AT 
UB-0811 

a COMBINED i l T  
CUB08 

ROUTED TO 
RUB07 

HYDROGRAPH AT 
"8-058 

2 COMBINED AT 
COB058 

ROUTED TO 
RUBOSB 

HYDROGRAPH AT 
UB-0% 

2 COMBINED RT 
CUB05 

ROUTED TO 
SUB05 

ROUTED TO 
RUB05 

HYDROGRAPH AT 
UB-06C 

ROUTED TO 
RU006C 





ROUTED TO 
RF6AN2 

IIYDROGRAPH AT 
B6PSI-1 

2 COMBINED AT 
CF6RN1 

H Y D R O G M P H  AT 
F611S-5 

ROUTED TO 
RFSASS 

IIYDROGRRPH AT 
8 6 R 9 - 3  

2 CONBINED AT 
CB6RS3  

HYDROGRAPH AT 
F6R5-4 

2 COMBINED AT 
CF6aS4 

ROUTED TO 
RF6AS3  

HYDROGRAPH AT 
86RS-2 

2 COMBINED AT 
CF6RS2 

ROUTED TO 
RF6R52 

HYDROGRAPH AT 
F6RS-1 

2 COHBlNED AT 
CF6RS1  

2 COMBINED AT 
CF6115N 

ROUTED TO 
RF6-1 

HYDROGRRPH AT 
86R-1 

2 COMBINED AT 
C F 6 i l l  

HYDROGMPH AT 
RkIW-1 

DlYERSlON TO 
DRllOUT 

HYDROGRAPH AT 
DRHWl 

ROUTED TO 
RRHWl 

HYDROGRAPH AT 
UB5-5 

ROUTED TO 
RUF55 

HYDROGRAPCI AT 
UF5-4 

3 COrnINED liT 
CUF54 

ROUTED TO 
RUFS4 

HYDROGRAPH AT 
UF5-2 

2 COMBINED AT 
CUFSZ 

HYDROGRAPII AT 
U F 5 - 3  



2 COMBINED AT 
CUF53 1976. 4.52 596. 152. 110. 3.07 

ROUTED TO 
RUF52 1971. 4.57 596. 152. 110. 3.07 

HYDROGRRPH AT 
UF5-1 260. 4.08 23. 6. 4. 0 . 0 8  

2 COHBINEO AT 
CUP51 2019. (1.55 616. 157 .  113.  3.15 



APPENDIX D.2 

Physical Parameter Calculations 

The physical parameter calculations are included in the Final Data Collection Report in 
Appendix D.1. 

I PHKlV:\162944\TECHNICAL DATA NOTEBOOK\FINALREPORPAPPENDIX D.2 BLANK EXPLANATION SHEETDOC 



APPENDIX D.3 

Hydrograph Routing Data 

The hydrograph routing data is included in the Final Data Collection Report in Appendix 
D.1. 

@ 

PHX\P\i62944\TECHNICAL DATA NOTEBOOK\FINAL REPORTAPPENDIX D 3 BLANK EXPLANATION SHEET DOC 



APPENDIX D.4 

Reservoir Routing Data 

There are no reservoirs within the study area. 



Unnamed Central Tributary to Cave Creek 
From R.S. to  R.S. Dischame Flow Equation Source 

Main 

2.2214 to 2.2064 
=Flow at Culvert #36 CH2M H l U  Carefree DMP. 

1652 CP3149 + 93% of UC50 Data Collection Report, 03/04 

2.1828 to 2.1684 2335 =CP4850 
CH2M H i 4  Carefree DMP, 
Data Collection Report, 03/04 

2.1 443 to 2.0829 2363 Add 40% Of UC57 
CH2M HILL Carefree DMP, 
Data Collection Report, 03/04 

2.0456 to 1.9389 2391 Add 40% of UC57 
CH2M HlLL Carefree DMP. 
Data Collection Report, 03104 
CH2M HlLL Carefree DMP, 

1.9192 to 1.8424 2447 =CP5157 Data Collection Report, 03/04 

1.8096 to 1.6113 2487 Add 50% of UC59 
CH2M HlLL Carefree DMP, 
Data Collection Report, 03/04 

1.581210 1.5549 2622 =CP5859 
CH2M HlLL Carefree DMP. 
Data Collection Report, 03/04 

1.5234 
Add 80% of UC63 and 40% CH2M HILL, Carefree DMP, 

2822 of UC64 Data Collection Report, 03104 

1 A675 to 1.3724 2779 =CPM+CP63 
CH2M HlLL Carefree DMP, 
Data Collection ReDort. 03/04 

1.3235 
Add 80% of UC66 and 40% CH2M HlLL ~aref iee DMP. 

2854 of UC87 Data Collection Report, 03/04 

1.2701 to 1.2175 2274 Subtract D64S 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03/04 

1.1824 to 1.0158 2764 =97% of CP82 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03/04 

2849 =CP82 
CH2M HILL, Carefree DMP, 

0.9888 to 0.9593 Data Collection Report. 03/04 
Noeh Branch 

I 0.9285 to 0.9094 2174 =CP84 
CH2M HlLL Carefree DMP, 
Data Collection Repolt. 03/04 

South Branch 

0.9065 685 =RD84S 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03104 

0.8919 
=D84liN (142 cfs diverted CH2M HILL, carefree DMP, 

576 to the south) Data Collection Report, 03/04 

C:\Ca~'iieiU*tem 

Galloway Wash Middle Branch 
From R.S. to  R.S. Discharge Flow Equation Source 
Middle Branch 2 

0.2762 to 0.221 1 209 =JEF#41 
JE Fuller, Hydrologic Modeling for Carefree DMP 
for Andora Hills & Galloway Washes. 10102 

0.2045 to 0.1 105 
JE Fuller, Hydrologic Modeling for Carefree DMP 

228 =JEF #41 + 112'(4241) for Andora Hills & Galloway Washes, 10102 

0.101 to 0.0439 247 =JEF#42 JE Fuller. Hydrologic Modeling for Carefree DMP 
for Andora Hills & Galloway Washes, 10102 

Middle Branch 

1.6862 to 1.606 2094 =JEF#43 
JE Fuller, Hydrologic Modeling for Carefree DMP 
for Andom Hills & Galloway Washes. 10102 

1.5884 to 1.4639 
JE Fuller, Hydrologic Modeling for Carefree DMP 

=JEF#43' 1R'(44-43) 
forhdora Hills & Galloway Washes. 10/02 

1.4317 to 0.9366 2153 =JEF#44 JE Fuller, Hydrologic Modeling for Carefree DMP for Andora Hills & Galloway Washes, 10102 

0.9152 to 0.6777 
a179 =JEF + 112'(45-44) JE Fuller, Hydrologic Modeling for Carefree DMP 

for Andora Hills & Galloway Washes, 10102 

0.6468 to 0.5644 2204 =JEF#45 
JE Fuller, Hydrologic Modeling for Carefree DMP 
for Andora Hills & GaJloway Washes, 10102 

0.5272 to 0.3517 2210 =JEF#46 
JE Fuller, Hydrologic Modeling for Carefree DMP 
for Andora Hills & Galloway Washes, 10102 

Combined 

0.3065 to 0 2423 =CP286R 
JE Fuller, Hydrologic Modeling for Carefree DMP 
for Andora Hills & Galloway Washes, 10102 

Unnamed Tributary to Stagecoach Pass Wash 
From R.S. t o  R.S. Discharge Flow Equation Source 
Trib to Staaem - 
0.8707 to 0.6242 =Flow at Culvert #I53 DEl, North Scottsdale Delineation 

(3P? of SCP7A) Study FCD 2001C009 as of 11102 

0.6025 to 0.3933 
=flow at Cuhrert #I46 DEI, North Scottsdale Delineation 

152 (58% SCP7A) Study FCD 2001C009 as of 11/02 

0.3828 to 0.01 86 
i ~ l o w  at ~ul;ert #I58 ~ ~ l , ~ a r t h  Smnsdale Delineation 
(85% SCP7A) Study FCD 2001C009 as of 11/02 



Windmill Wash Pima Wash Unnamed Central Tributary to Cave Creek - Diversion Branch 
Flow Equation Source From R.S. to  R.S. Dischar g e Flow Equation Source 

North Branch Pima Main 

1.6576 to 1.3215 64 .0178 to 0.m7 71 
=flow at Culvert #I66 CH2M HlLL Carefree DMP, Data =Flow at Culvert #I67 DEI, North Smttsdale Delineation 0.1797 =494 cfs Div for Los CH2M HILL, Carefree DMP, Data 
(78% of UC8) Collection Report, 03/04 (21% of SCP4B) . Study FCD 2WlC009 as of 11102 494 Reales Collection Report, 03/04 

1.31 1 
TI =Flow at Culvert #I63 CH2M HILL. Carefree DMP, Data 0,5548 to 0,2552 134 

=Flow at Culvert #I60 DEI, North Smttsdale Delineation 
0,1569 to 0,0241 =494 cfs DIV + 400 cfs CH2M HILL Carefree DMP, Data 

(94% of UC8) Collection Report 03/04 Study FCD 2001C009 as of 11/02 (Div. from South Branch) Collection Report, 03/04 (39% of SCP4B) 

1.2930 to 1.2388 131 
=Flow at Culvert #I63 + CH2M HlLL Carefree DMP, Data 0,2246 to 0.0391 

=Flow at Culvert #I61 DEI, North Scottsdale Delineation 
Flow at Culvert #I65 Collection Report. 03/04 295 (86% of SCP4B) Study FCD 2WlC009 as of 11/02 

0.0069 323 
=Flow at Culvert # I  11 DEI. North Smttsdale Delineation 

South Branch (94% of SCP4B) Study FCD 2001C009 as of 11/02 

0.4414 to 0.1163 
54 =Flow at Culvert #I65 CH2M HILL, Carefree DMP, Data 

(66% of UC9) Collection Report, 03/04 

0.1 163 to 0.0395 
=Flow at Culvert #I63 + CH2M HILL, Carefree DMP, Data 
Flow at Culvert #I 65 Collectlon Report, 03104 

CombinedBranch 

1 .I 975 to 0.9441 162 =CPC8 
CH2M HlLL Carefree DMP, Data 
Collection Report, 03/04 

0.91 96 to 0.6835 198 Add 64% of UC18 
CH2M HILL Careiree DMP. Data 
Collection Report, 03104 

0.6472 to 0.356 250 =CP1819 
CH2M HILL Carefree DMP, Data 
Collectlon Report, 03/04 

0.3444 to 0.0644 295 =CP2223 
CH2M HILL, Carefree DMP, Data 
Collection Report, 03/04 

0.0243 to 0.008 338 Add 96% of UC29 
CH2M HILL Carefree DMP, Data 
Collection Report, 03104 
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Boundary Conditions and Flow Split Determination, 
Culvert No. 36, Unnamed Central Tributary to Cave 
Creek 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: March 13,2003 (Revised March 29,2004) 

Culvert No. 36 at Tom Darlington Road exists as the upstream boundary condition for the 
Unnamed Central Wash floodplain delineation. According to the hydrology of the project 
(see Data Collection Report), 1,652 cfs wdl arrive at the culvert during the 100-year event. The 
flow was calculated based on the peak at the HEC-1 concentration point CP3149 and 93 
percent of the UC50. Three - 60 inch diameter CMYs convey flow under Tom Darlington at 
this location. 

For the boundary condition analysis, this effort was completed using Haestad Methods' 
CulvertMaster software. The analysis indicates that the culverts can handle approximately 
721 cfs (see attached) using site specific geometry conditions. Since the tailwater elevation of 
this culvert will function as the upstream boundary condition of the model, a tailwater 
elevation obtained from the CulvertMaster program of 2266.35 ft will be used as the 
upstream boundary condition. 

A plan view of the site (see attached) shows the overtopping line that the remainder of the 
flow, 931 cfs, will cross. The road does not have a confining dip section, so the flow that is 
not conveyed through the culverts will overtop road and flow both south and west, 
eventually joining back into the main channel. Because there is a cut section in the road at 
the overtopping line, not a roadside ditch, it appears that a majority, if not all, of the flow 
will rejoin the main channel by R.S. 2.2064 (see attached sketch). However, for modeling 
purposes, it is assumed that all of the flow is in the main channel for that entire reach as that 
is the more conservative assumption. 

The overtopping analysis was performed to determine if the flow overtopping the road 
would rejoin the main channel, continue south along the west side of Tom Darlington and 
rejoin the main channel, or continue south along theeast side of Tom Darlington k d  divert 
from the Unnamed Central Tributary to the Cave Creek floodplain model. 

The results indicate that the overtopping flow will generally travel either west or south. A 
dividing line was established from inspection of the topography with a consideration for 
momentum of the overtopping flow. The amount of flow for each direction was 
determined by the percentage of area of each respective cross section. Several additional 
cross sections downstream were used to determine the amount of flow that will rejoin the 
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BOUNDARY CONDITIONS AND FLOW SPUTDETERMINATION, CULVERT NO. 36, UNNAMED CENTRALTRIBUTARY TO CAVE CREEK 

a main channel, and the amount that will continue south towards the Carefree Highway 
intersection. 

Of the 931 cfs that overtops the roadway, approximately 803 cfs will return to the main 
channel immediately downstream of the culvert headwall, and approximately 128 cfs will 
travel south, parallel to the road. The 128 cfs wilt continue south along the eastern roadside 
channel. 
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Culvert DesignerIAnalyzer Report 
Number 36 Tom Darlinaton 

Storm Event Design Discharge 

Peak Discharae Method: User-Specified 

Design Discharge 1,652.00 cfs Check Discharge 1,652.00 cfs 

Tailwater properties: Trapezoidal Channel 

Taiiwater conditions for Design Storm. 

Discharge 
Depth 

1,652.00 cfs Bottom Elevation 
4.60 ft Velocity 

Name Description Discharge HW Elev. Velocity 

Cuivert-1 3-60 inch Circular 720.61 cfs 2,274.88 ft 12.71 W s e  D i s c h e  of 3-6o t ' c Iyp ;  
Weir Roadway 930.90 cfs 2.274.88 ft 

.. ....... .. NIA - ~ ~ ~ f p p p n ? \ r  R a d w  
Total 1,651.51 cfs 2,274.88 ft NIA 

Title: Carefree Drainage Master Plan Project Engineer: Linda Johnson 
p:\l62944\c~I~ertmaster\number 36.cvm CH2M Hill CulvertMaster v2.0 [2.005] 
03/29/04 09:32:09 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 3 



Culvert DesignerIAnalyzer Report 
Number 36 Tom Darlington 

e omponent:~u~vert-1 ~ ~ e / j y p ~ l . ~ )  & d l y ~ l 5  , T m  . 1 ) 4 ~ l i q + f D / ,  
- 

Culvert Summaiv 

Computed Headwater Elevation 2,274.88 R Discharge 720.61 cfs 
Inlet Control HW Elev. 2,274.88 ft Tallwater Elevation 2,266 35 R 
Outlet Control HW Elev. 2,274.25 ft Control Type Inlet Control 
Headwater DepthIHelght 1.81 

Grades 

Upstream Invert 2,265.82 R Downstream inveri 2,261.75 ft 

Length 155.00 R Constructed Slope 0.026258 Wft 

Hydraulic Profile 

Profile MI  Depth, Downstream 4.60 f i  

Slope Type Mild Normal Depth 4.38 R 
Flow Regime Subcritical Critical Depth 4.36 R 
Velocity Downstream 12.71 Ws Critical Slope 0.026378 WR 

Section 

Section Shape Circular Mannings Coefficient 0.024 
Section Material CMP Span 5.00 ft 
Section Size 60 inch Rise 5.00 R 
Number Sections 3 

Outlet Control ProDerties 

Outlet Control HW Elev. 

Ke 

2,274.25 R Upstream Velocity Head 
0.50 Entrance Loss 

lnlet Control Properties 

Inlet Control HW Elev. 2,274.88 R Flow Control Submerged 

Inlet Type Headwall Area Full 58.9 R2 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
c 0.03790 Equation Form 1 
Y 0.69000 

T~tle: Carefree Dratnaqe Master P,an 
~:\162944\c~.verIrnas1enn~mber 36 can  CH2M Hill 

Project Engineer: Linda Johnson 
CuivertMaster "2.0 12.0051 



Culvert DesignerIAnalyzer Report 
Number 36 Tom Darlington 

C omp0nent:Welr 
Z)te~7+#7;9 &/Ys. i 5 ,  7Z.w &rIA y'hh 

Hydraulic Component(s): Roadway 

Dlscharae 930.90 cfs Allowable HW Elevation 2,274.88 R 
Roadway Width 146.00 R Overtopping Coefficient 3.04 US 
Low Point 2,271.52 R Headwater Elevation 2,274.88 R 
Discharge Coefficient (Cr) 3.04 Submergence Factor (Kt) 1 .OO 
Tailwater Elevation 2.266.35 R 

Sta lft) Elev. (R) 

Tile: Carefree Drainage Master Plan Project Engineer: Linda Johnson 
p:\162944\cuIvertma~tel\number 36.cvm CH2M Hill CulvertMaster v2.0 [2.005] 
03/29/04 09:32:09 AM 0 Haestad Methods, lnC. 37 Brookside Road Waterbur/, CT 06708 USA +I-203-755-1 666 Page 3 of 3 



Worksheet 
Worksheet for irregular Channel 

" - Proiect Descriotion 

forksheet A 
Flow Element Irregular Channel 
Method 
Solve For 

Manning's Formula 
Channel Deoth 

Input Data 

Slope 0.018400 ftJR 
Discharge 930.90 cfs 

Ootions 

Current Roughness Method Improved Lotteh Method 

Open Channel Weighting Method Improved Lottefs Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.042 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

2,272.76 ft 
2,268.50 to 2,281.30 

174.9 tt2 
148.83 R 
148.08 R 

4.26 R 
2,272.61 ft 
0.025066 Wft 

Froude Number 0.86 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

~ t a n  End Mannings 
Station Statlon Coefficient 

Natural Channel Points 

Statlon Elevation y ~w.1~~4 ;MJ  he [ood i*&+ 5 
(ft) (ft) 

O+OO 2,261.10 

Project Engineer: Robert Lyons 
p:\ ... \culvert-36-I-07-03.fm2 CH2M HILL FlowMaster "6.0 [614b] 
03/29/04 09:34:22 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

Project Engineer: Robert Lyons 
p:\ ... \culvert-36-l-07-03.fm2 CHPM HILL FlowMaster v6.0 [614bl 
03/29/04 09:34:22 AM 0 Haestad Methods. lnc. 37 Brookide Road Waterbuly, CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

OwJoppinr hcrlysis I F h  D w l & ~ f o r ,  
Project Description 

J 

Worksheet A 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

~annings Coeflicient 0.042 

Slope 0.018400 WR 
Water Surface Elevation 2,272.76 R 
Elevation Range 2,258.50 to 2.281.30 

Discharge 930.90 cfs 

Project Engineer: Robert Lyons 
p:\ ... \culvert-36-I-07-03.fm2 CH2M HILL FlowMaster "8.0 [614b] 
03/29/04 09:34:50AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
W rksheet for Irregular Channel - 

O V C J ~ @ ~ ~ )  halv $ i s ,  10, &, 
Project Descrlptlon 

Worksheet 
Flow Element 

A - S O U ~ ~  c O u n r b / p h  Lihr  2uA-h 
Irregular Channel 

Method Mann~ng's Formula 
9 

Solve For Discharge 

Input Data 

Slope 0.018400 Wft 
Water Sulface Elevation 2,272.76 R 

Options 

Current Roughness Method Improved Lonets Method - 
O ~ e n  Channel Weighting Method Improved Loner's Method . . 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wened Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 

64.52 R 

64.07 ft 
1.16 ft 

2,272.82 ft 
0.012275 Wft 

4.53 WS 
0.32 ft 

Specific Energy 2,273.08 ft 
Froude Number 1.20 

 low Type Supercritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.23 ft. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) lftl 

Prolen Engineer: Robert Lyons 
p:\ ... \cu!vert-36-l-07-03.fm2 

I 
CHZM HILL FlowMaster "6.0 (614bI 

03/29/04 09:37:13 AM B Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel - 

O ~ d h b g  fl03 Awhsi5 , lorn h ~ l i n  bu, 
Project Description 

Worksheet A-south ~ v w  L i 4 e  SQ%+-L 
4 

Flow Element irregular Channel 
Method Manning's Formula 

solve For Discharge 

Section Data 

Mannings Coefficient 0.026 

Slope 0.018400 ftlfl 
Water Surface Elevation 2,272.76 ft 
Elevation Range 2,271.60 to 2,281.10 

Discharge 127.96 cfs 

v : 2 0 . 0 k  
H: l  
NTS 

Project Engineer: Roben Lyons 
p:\ ... \cuIverl-3El-07-03.fmZ C H l M  HILL FlowMaster "6.0 [614b] 
03/29/04 09:37:27 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of I 



Worksheet 
Worksheet for lrreaular Channel 

-~ 
' J v Project Description 

Worksheet a-we.1 w ' ~~ -kswa? Line 
Flow Element Irregular Channel 

Q5-t 
. 

Method Manning's Formula 
Solve For Discharge 

InDut Data 

Slope 0.018400 Wft 
Water Surface Elevation 2,272.76 ft 

- -  - 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Lonets Method 
Closed Channel Weighting Method Horton's Method 

Results 

Manninas Coefficient 0.053 " 

Elevation Range 2,268.50 to 2,281.30 

Discharge 8f4.04 cfs d- 
Flow Area 147.3 W 

J iscClw=p & 
Wetted Perimetel 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow TvDe 

85.16 ft 
84.40 n 
4.26 tt 

2,272.18 n 
0.033524 Wft 

5.53 WS 
0.47 n 

2,273.23 ft 
0.74 

Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.23 R. 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(It) In) 

2+97 2,277.30 

Project Engineer: Roben Lyons 
p:\ ... \culvert-36-l-07-03.1m2 CH2M HILL FlowMaster v6.O 1514bI 
03/29/04 09:38:06 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(fll (it1 

Project Engineer Robert Lyons 
p:\ ... \culvert-36-t-07-03.fm2 CH2M HILL FlowMaster v6.0 [614b] 
03/29/04 09:38:06 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

- O\lu+pfhs W y ~ i $  
Project Descrfptlon d 

I 7;w 5af /h3hm 
Worksheet A-West 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 

Mannings Coefficient 0.053 
Slope 0.018400 lt!t 
Water Surface Elevation 2,272.76 f t  
Elevation Range 2,268.50 to 2,281.30 
Discharge 814.04 cfs 

v:20.0& 
H : l  
NTS 

Project Engineer: Robert Lyons 
p:\ ... \culvert-36-l-07-03.frn2 CH2M HILL FlowMaster "6.0 [614b] 
03/29/04 09:39:24 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page I 01 1 



Worksheet 
Worksheet for Irregular Channel - OVW*FI,P~-~ w l tncrlygi5 , I, h \bs&  

Project Descrlptlon 

Worksheet 0-w~th full flow 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.012500 Wfl 
Discharae 127.96 cfs 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loneh Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.025 
Water Surface Elevation 2,272.60 fl 
Elevation Range 2,271.50 to 2,278.90 

Flow Area 33.4 f12 

Wened Perimeter 74.48 fl 

Top Width 73.83 fl 
Actual Depth 1.10 ft 
Critical Elevation 2,272.60 ft 
Critical Slope 0.012386 Wfl 
Velocity 

e v e l o c i t y  Head - 
Specific Energy 2,272.83 fl 
Fmude Number 1 .OO 

Flow Type Supercritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.10335529 fl. 

Stari End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(R) (ft) 

Project Engineer: Robert Lyons 
p:\ ... \culvert-36-I-07-03.fm2 CH2M HILL FlowMaster "6.0 [614bl 
03/29/04 09:41:13 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Wgr4-~pfhc\ h k y ~ i ~  - 
4 JQVM r i)adliw 

Pmject Descrlptlon 
J 

Worksheet 0-with full flow 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.025 

Slope 0.012500 Wft 
Water Surface Elevation 2.272.60 R 
Elevation Range 2.271.50 to 2,278.90 

Dischame 127.96 d s  

v:20.0[l 
H: l  
NTS 

CHZM HILL 
Project Engineer: Robert Lyons 

FlowMaster "8.0 I614bl 



Worksheet 
Worksheet for Irregular Channel 

Ouerbppi\r\., k l y  $13 - 
/ I o h  

Project Descrlptlon 

Worksheet C-Whoie-Cross-Section 
Flow Element Irregular Channel 

Method Mannlngs Formula 
Solve For Channel Depth 

Input Data 

Slope 0 012500 Wft 
D~scharge 127.96 cis 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.056 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

C12; Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+12 0+27 0.040 
0+27 0+99 0.025 
0+99 1 +76 0.056 

Natural Channel Points 

Station Elevation 

2,276.50 

PrOleCt Engineer: Robert Lyons 
p:\ ... \culvert-36-1-07-03.fm2 CH2M HILL FlowMaster v6.O [614bl 
03/29/04 09341 345 AM B Haestad Methods, lnC. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1 666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel - 
b l y 5 ; 5  I low 

Project Descrlptlon 

Worksheet C-Whole-Cross-Sectton 
Flow Element Irregular Channel 
Method 

Solve Fol 

Manning's Formula 
Channel Depth 

Section Data 

Mannings Coefficient 0.058 

Slope 0.012500 Wft 
Water Surface Elevation 2,270.25 fl 
Elevation Range 2,267.80 to 2.276.50 

Discharge 127.96 cfs 

Project Engineer: Roben Lyons 
p:\ ... \culvendBI-07-03.fm2 CH2M HILL FlowMaster v6.0 [614bl 
03/29/04 09:41:53 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuty, CT 06708 USA (203) 755-1 666 Page I of I 



Worksheet 
Worksheet for Irregular Channel 

Prolect Description J 

Worksheet C-West-Channel 

Flow Element irregular Channel 
Method 
Solve For 

Manning's Formula 

Discharue 

input Data 

S i o ~ e  0.012500 wft 
Water Surface Elevation 2,270.70 R 

Oations 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Lonets Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Eievation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Criticai Eievation 
Criticai Slope 
Velocity 
Velocity Head - 
Specific Energy 2,270.71 fl 

Froude Number 0.46 

Flow Type Subcritical 

Ermr Messages: 
Water Surface Eievation must be greater than minimum elevation. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
tm (ft) 

Project Engineer: Robert Lyons 
p:\ ... \cutvert-36-1-07-03.1m2 CHPM HILL FiowMaster v6.0 [614b] 
03/29/04 09343356 AM OHaestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

a ~ ~ C p w  k u 4 5 i  5 ,  % b . d ~ ~ ~ ? t u ?  
Project Descnption 

Worksheet C-Middle-Channel 
Flow Element lrreoular Channel 

Method 
Solve For 

- 
Manning's Formula 
Discharce 

Input Data 

Slope 0.012500 ftift 
Water Surface Elevation 2,271.30 ft 

ODtlons 

Current Roughness Method Improved Lotterk Method 
Open Channei Weighting Method Improved Loner's Method 

Closed Channel Weiahtina Method Hotton's Method 

Results 

Mannings Coeflicient 0.025 
Elevation Range 2.271.30 to 2,271.80 
Discharge 0.00 cfs 
Flow Area 2.1 ftz 
Wetted Perimeter 20.54 fl 
Top Width 20.53 ft 

Actual Depth 0.00 ft 
Critical Elevation 2,271.48 ft 
Critical Slope 
Velocity 
Velocity Heed 
Specific Energy 2.271.53 n 
Froude Number 0.80 
Flow Type Subcritical 

Error Messages: 
Water Surface Elevation must be greater than minimum elevation 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(fl) (fl) 

Projea Engineer: Robert Lyons 
p:\ ... \culvert-36-l-07-03.fm2 CH2M HILL FlowMaster v6.O [614b] 
03/29/04 09:44:17 AM 0 Haestad Methods, inc. 37 Brookide Road Waterbury, CT 06706 USA (203) 755-1666 Page t of t 



Worksheet 
Worksheet for Irregular Channel 

f)vubQQd/Lq 
Project Descriptlon 1 

Worksheet C-East-Channel 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slope 0.012500 Wft 
Water Surface Elevation 2,270.25 f t  

- - 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Lonets Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Welted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical SloDe 

Specific Energy 
Froude Number 
Flow Tvoe 

0.058 
2,267.80 to 2,273.50 

128.59 CfS 
39.5 ft2 

32.63 ft 
32.26 ft 

2.45 n 
2,269.6s ft 
0.050778 Wft 

3.25 Ws 
0.16 ft 

2,270.41 ft 
0.52 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station CoeHicient 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Project Engineer: Robert Lyons 
p:\ ... \culvert-36-1-07-03.fm2 CHZM HILL FlowMaster v6.O I614bl 
03429104 09:44:44 AM 6 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 686 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

-~ 
Project Description 

Worksheet C-East-Channel 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 

Mannings Coefficient 0.058 
slope 0.012500 Wfl 
Water Surface Elevation 2,270.25 ft 
Elevation Range 2,267.80 to 2,273.50 

Discharge 128.59 cfs 

Project Engineer: Roben Lyons 
p:\ ... \culvert-36-1-07-03.fmz CH2M HILL FlowMaster "6.0 (614bl 
03/29/04 09344353 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CX 06708 USA (203) 755-1666 Page 1 of 1 



M E M O R A N D U M  CHZMHILL 

1 * Terravita Way Boundary Conditions and Flow Split 
Determination 
TO: File 

COPIES: File 

FROM: Tony Bokich 

DATE: April 30,2003 (Revised (3/19/04) 

A hydraulic analysis was performed on Terravita Way to determine the downstream 
boundary condition for the Unnamed Central Tributary to Cave Creek and to determine the 
direction flow would travel. Flow could travel north through 41Wx4' RCBC's, or north, 
south or west over Terravita Way. 

The Haestad CulvertMaster program was used to determine the maximum water surface 
elevation at Terravita Way of 2141.45 and used as the boundary condition. This information 
was used to determine the maximum flow through the box culverts and overtopping flows 
at 4 low points along the roadway profile. Culvert and channel analyses generated a flow- 
rating table of box culvert and overtopping flows at four low points on the roadway profile. 
The analysis determined that 1,578 cfs flows through the box culvert while 142 cfs, 562 cfs, 
and 514 cfs will flow to the south, west, and north, respectively, of Terravita Way. 

The total flow used in the analysis is 2,849 cfs. This figure omits the small side channel flow 
that enters the north side of the main stream about 70 feet upstream of the culvert. This 
wash (UC84 in the HEC-1 output) was combined at this location after the initial flow split of 
2092 to the north and 704 to the south. It increased the north peak to 2116 cfs. The difference 
in peak flows between the overtopping analysis and the HEC-RAS flows at Terravita Way is 
a total of 24 cfs or 1.1% of the total flow. 

The results of the flow split analysis produced rating curves that determine the flow split 
quantitatively. These rating curves were incorporated into the HEC-1 model. The peak flow 
entering the Unnamed Central Tributary to Cave Creek - North Branch is taken from 
concentration point CP84. The peak flow entering the South Branch is taken from RD84S 
and then D84IIN. Refer to the Summary of HEC-RAS Model Flow Changes table in the 
TDN. 

PHWlERRAVlTA WAY FLOW SPLIT-PAW DOC 1 162944DP 1503 



Terravita Way Flow Split Estimation 
03/22/2004 
Carefree DMP 
162944.DP.15.03 

A total flow of 2849 cfs arrives at Terravita Way. The 2489 cfs flow will split at Terravita Way and wiil go: 
1. Through the culvert to the North 
2. Over the Road to the North 
3. Over the Road to the West and 
4. Over the Road and to the South 

Culvert capacity was analyzed using both Culvert Master and HY-8 and the results were identical. A rating curve was developed that takes into account the headwater depths. 
Rating curves were developed for the total flow, culvert and overtopping and just for the culvert. The flow split was further analyzed with the Culvertmaster program at the 
centerline of overtopping (see attached map). This is the line at which overtopping will occur, it is not the centerline of the roadway. Using the 5 existing low points on the centerline profile, 
the centerline was divided into individuai sections to determine the amount of flow that will go North, South, or West. A rating table was determined for each section to yield total flow 
for each section. 

The resulting Rating Table is as follows: 

WSE Total Flow Road Culvert North (Road & Culvert) South West 
2134.64 0 0 0 0 0 0 
2135.5 79.7 0 79.7 79.7 0 0 

2136.55 255 0 255 255 0 0 
2137.59 490 0 490 490 0 0 
2138.98 880 0 880 880 0 0 
2140.08 1250 50 1200 1250 0 0 
2140.67 1550 175 1375 1550 0 0 



Performance Curves Report 
terravita way 

Mlnlmum Maximum Increment 
0.00 8.000.00 600.00 cfs 

HW Elev. 

Title: Terravlta Way Flow Split Analysis Project Engineer: Emili KoievsN v\ ... \terravltta culvert (new) rating curve.cvm CH2M Hill CulveiiMaster v2.0 [2.005] 
09/05/03 09:41:52 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuw, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Culvert Analysis Report 
Terravita Way 

Culvert Summarv 
-- 

Computed Headwater Elevation 2,141.45 fl Discharge 1,577.80 CIS 
Inlet Control HW Elev 2,141.45 Tallwater Elevation 2,133.70 fl 

Outlet Control HW Elev 2,140.83 fl Control Type Inlet Control 

Headwater Depth1 Height 1.70 

- 

Grades 

Upstream Invert 2,134.64 R Downstream Invert 2,133.70 fl 
Length 90.00 ft Constructed Slope 0.010444 Wfl 

Hvdraulic Profile 
-- -- 

Proflie 52 Depth, Downstream 2.79 fl 
Slope Type Steep Normal Depth 2.43 fl 
Flow Regime Supercritical Critical Depth 3.64 ft 
Velocity Downstream 14.12 Ws Critical Slope 0.003320 tuft 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 fl 
Section Size 1Ox4f l  Rise 4.00 R 
Number Sections 4 

t Control Properties 

2,140.83 fl Upstream Velocity Head 1.82 f l  

Ke 0.40 Entrance Loss 0.73 fl 

lnlet Control Properties 

Inlet Control HW Elev 2,141.45 fl Flow Control Submerged 
Inlet Type 314 chamfers; 45 skewed headwall Area Full 160.0 ft2 

K 0.52200 HDS 5 Chart 11 

M 0.66700 HDS 5 Scale 1 
C 0.04020 Equation Form 2 
Y 0.73000 

Project Title: Terravita Way 4 TenbyFour Culverts Project Engineer: Linda A. Johnson 
p:\l62944\culvert rating curves\terravit.cvm CH2M Hill CulveriMaster "1.0 
03/22/04 01 :49:05 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 3 



Cross Section 
Cross Section for Irregular Channel 

%R&+L/I~A 1JAY f&w 2 ~ ~ 1 4  E $ ~ / ~ A T / o ~  
Project Description * Worksheet Overall Roadway Section 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharoe 

Section Data 

Mannings Coefficient 0.035 
Slope 0.005919 tWt 

Water Surface Elevation 2,141.45 ft 

Elevation Range 2.139.80 to 2,143.58 
Discharge 1,271.07 cfs 

I H:l 
NTS 

CH2M HILL 
Project Engineer: Llnda Johnson 

FIowMastPr vfi O lfildhl 



Worksheet 
Worksheet for Irregular Channel 

Pmject Description 

Worksheet Overall Roadway Section 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharae 

Input Data 

Slope 0.005919 Wft 
Water Surface Eievation 2,141.45 fl 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weishtins Method Hoiion's Method 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.55 
Flow Type Subcriticai 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
( f t )  f f t )  

Project Engineer: Linda Johnson 
p:\l62944\flowmaster\lindas harddrive\terra.fmZ CH2M HILL FiowMaster 6 . 0  [614b] 
03/22/04 01:52:22 PM Q Haestad Methods, lnc. 37 Brookside Road Waterbuy, CT 06706 USA (203) 755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(fi) 

Project Engineer: Linda Johnson 
p:\162944\flowmaster\lindas harddrive\terra.fm2 CH2M HILL FlowMaster "6.0 [614b] 
03/22/04 01 :52:22 PM Q Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Performance Curves Report 
terravita way <north 1> 

, 

Minimum Maximum increment 
0.00 6,000.00 600.00 cfs 

Title: Terravlta Way Flow Split Analysis Project Engineer: Emiii Kolevski 
p:\..\terravitta culvert (new) rating curve.cvm CH2M Hill CulvertMaster v2.0 [2.005] 
09/05/03 09:38:09 AM B Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Performance Curves Report 
terravita way <north 2> 

Mlnlmum Maxlmum Increment 
Dlschame 0.00 6.000.00 600.00 Cfs 

Performance Curves 

l qZ0  Discharge 
(cfs) 

HW Elev. 

Title: Terravita Way Flow Split Analysis Project Englneer: Emlli Kolevski 
p:\..\terravitta culvert (new) ratlng curve.cvm CH2M Hlll CulvettMaster v2.0 [Z.W5] 
09/05/03 09:38:37 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuty, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Performance Curves Report 
terravita way <south> 

Mlnlmum Maximum Increment 
0.00 6.000.00 600.00 CfS 

HW Elev. 

Mle: Terravita Way Flow Split Analysis Project Engineer: Emill Kolevski 
p:l..\terravitta culvert (new) rating curve.cvm CHLM Hill CulvertMaster v2.0 [2.005] 
09/05/03 09:54:01 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 
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Windmill Wash - Culvert 104 



Culvert DesignerIAnalyzer Report 
104 

0mponent:Weir 

Hydraulic Component(s): Roadway 

Discharge 273.28 cfs Allowable HW Elevation 2,487.42 fl 
Roadway Width 25.00 ft Ovenopplng Coefficient 3.02 US 
Low Point 2.485.65 fl Headwater Elevation 2,487.42 fl 
Discharge Coefficient (Cr) 3.02 Submergence Factor (Kt) 1.00 
Tailwater Elevation 2.484.03 fl 

Sta (fi) Elev. (ft) 

0.00 2,490.29 

Title: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
p:\l62944\culvertmaste~ue-bounda1y.cvm CHZM Hill CulvertMaster v2.0 [2.005] 
03/29/04 04.01:59 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 3 of 3 



M E M O R A N D U M  CH2MHILL 

Boundary Conditions, Culvert No. 104, Windmill 
Wash 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: October 29,2002 (Revised 3/29/04) 

Culvert No. 104 at Stagecoach Pass between Windmill Road and Mule Train Road exists as 
the downstream boundary condition for Windmill Wash. According to the hydrology of the 
project (see Data Collection Report), 338 cfs will arrive at the culvert during the 100-year event. 
Triple 48" corrugated metal pipes exist under Stagecoach Pass at this location. 

Hydraulic analysis using Haestad Methods' CulvertMaster software indicates that the 
culverts can handle approximately 65 cfs (see attached) using site specific geomehj 
conditions. A plan view of the site (see attached) shows the overtopping line that the 
remainder of the flow, 273 cfs, will cross. The road does not have a confining dip section, so 
the flow that is not conveyed through the culverts will overtop road and flow both south 

a and west, eventually joining back into the main channel. It appears that a large amount of 
the flow will rejoin the main channel downstream several hundred feet (see attached sketch). 

Since the headwater elevation of this culvert will function as the downstream boundary 
condition of the model, a headwater elevation obtained from the CulvertMaster program of 
2487.42 will be used. 

PHXICULV104 BOUNDARY CONDITION MEMO.DOC 1 1629M.DP 15.03 





Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: I O+ - w * ~ ~ ~ ; L L  (Jhsfl 

Dateofsurvey: I O \ ~ \ O L  

Location: ~+tu,ecoach P ~ S S  be- dihdm;)) [LcP. d 
h ~ ~ 1 - e  T a r n  Wad 

k 
Norpiv 

' 1  ( 
, I  1 ;  , ,  1 

s t y c o &  p&q 1 * I f "1'3 &ow+ 

I I # I ; I I c o w  0- t:pe 
I ' I 

9 I : I ,  

Material: Tdpk 40 " emf 

Notes: &.4fV%j bq L. 50Lf0n , M O+ @? U G ~  C O W  
mi/ P ~ O  Yf. 



Culvert DesignerIAnalyzer Report 
104 

W;nd m 1 7 1  W " h  - ~u /v~/+/o 'f 
omments: Deslgn Flow came from the HEC-1 Model for Unnamed Central. It is a prorated calculation adding 96% of UC29 to CP2223 

Analysis Component 

Storm Event Design Discharge 338.00 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 338.00 cfs Check Discharge 0.00 cfs 

Tailwater properties: Irregular Channel 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+06 0 6 4  0.040 
0+64 0+80 0.028 
0+80 0+96 0.040 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

Tailwater conditions for Design Storm. 

Discharge 338.00 cfs Actual Depth 1.73 ft 
Velocity 9.38 ftls 

Name Description Discharge HW Elev. Velocity 

Culvert-1 3-48 inch Circular 64.96 cfs 2,487.42 R 6.52 ftls 
Weir Roadway 273.28 cfs 2,487.42 R NIA 
Total .. ..-.-.. ... .. .. 338.23 cfs 2,487.42 R NIA 

Title: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
p:\l62944\culvertmastehue-boundary.cvm CHZM Hill CulveriMaster "2.0 [2.005] 
03/29/04 04:01:59 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06706 USA +1-205755-1666 Page 1 of 3 



Culvert DesignerIAnalyzer Report 
104 

Culvert Summary 

Computed Headwater Elevation 2,487.42 R Discharge 64.96 cfs 

Inlet Control HW Elev. 2,487.16 ft Tailwater Elevation 2,484.03 ft 
Outlet Control HW Elev. 2,487.42 ft Control Type Entrance Control 
Headwater DepthIHeight 0.53 

Grades 

Upstream Invert 
Length 

2,485.30 ft Downstream Invefl 
45.00 ft Constructed Slope 

Hydraulic Profile 

Profile 52 Depth, Downstream 1.24 fi 
Slope Type Steep Normal Depth 1.24 ft 
Flow Regime Supercritical Critical Depth 1.37 ft 
Velocity Downstream 6.52 ftls Critical Slope 0.0121 13 ftift 

Section 

Section Shape Circular Mannings Coefficient 0.024 

Section Material CMP Span 4.00 R 
Section Size 48 inch Rise 4.00 R 

Outlet Control Properties 

Outlet Control HW Eiev. 2,487.42 ft Upstream Velocity Head 0.50 ft 
Ke 0.50 Entrance Loss 0.25 ft 

lnlet Control Properties 

Inlet Control HW Elev. 2,487.16 ft Flow Control Unsubmemed 

Inlet Type Headwall Area Full 37.7 ft2 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

Title: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
p:\l62944\~uiveNna~teA~e-baundary.cvm CH2M Hill CulveriMaster v2.O [2.005] 
03129104 04:01:59 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 3 



a M E M O R A N D U M  CH2MHILL 

Terravita Way Flow Diversion - Unnamed Central 
Tributary to Cave Creek 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: March 19,2003 (Revised 3-23-04) 

The North and South Branch of the Unnamed Central Tributary to Cave Creek diverge 
downstream of Terravita Way as discussed in previous flow diversion titled "Terravita Way 
Flow Split Determination". The channel thalwag for the North Branch is approximately 2 
feet lower than the channel thalwag for the South Branch. Consequently, the water surface 
profile for the North Branch is also approximately 2 feet lower than the water surface profile 
for the South Branch according to the HEC-RAS model results. Refer to the attached map 
sketches. 

Although it would appear from the HEC-RAS cross sections that a levee should be added to 
the model along the left channel bank at x-section 0.8110, one is not required. Viewing 

a upstream cross sections 0.8382 and 0.8717 indicate that runoff is already flowing in the 
extreme left portion on these channel cross sections and consequently it will also occupy this 
same portion of section 0.8110 even though a small topographic feature separates this flow 
from that of the remaining channel cross section. 

Using the previous flows, it was calculated that 61 cfs spilled over the south branch into the 
north branch. The new flows at this location are much lower and as a result, there is no flow 
"spilling" back into the north branch from the south branch. The new and old weir 
calculations are included. 

PHWIERRAVITA WAY FLOW DIVERSION MEMO - REVISED PAW.DOC 1 102944.0P.15.03 







M E M O R A N D U M  GH2MHILL 

Boundary Conditions, Culvert No. 111, Eastern Pima 
Wash 
TO: Tony Bokich 

COPIES: File 

FROM: Rob Lyons 

DATE: April 4,2003 

Culvert No. 111 at Stagecoach Pass near Pima Road exists as the downstream boundary 
condition for middle Unnamed Eastern Wash floodplain delineation. According to the 
hydrology of the project (see Data Collection Report), 323 cfs will arrive at the culvert during 
the 100-year event. A single 36" CMP exists under Stagecoach Pass at this location. During a 
field investigation, it was observed that the culvert is almost completely plugged by 
sediment. 

2-30" CMPs, cross Pima Road less than 200 feet downstream of culvert 111 and would likely 
control the tailwater for culvert 111. A hydraulic analysis using Haestad Methods' 
CulvertMaster software was used to calculate the headwater for the 3 0  double barrel 
culverts. This headwater was then used as a constant tailwater in the hydraulic analysis of @ culvert 111 The results indicate that the unobstructed culvert 111 can handle approximately 
31 cfs (see attached) using site specific geometry conditions. 

A second analysis was performed on the culvert using a hydraulic equivalent 12" diameter 
culvert to represent the obstructed culvert. A third analysis was completed using Haestad 
Methods' FlowMaster software assuming the culvert was completely plugged. 

A plan view of the site (see attached) shows the overtopping line that the flow will cross. The 
results of the three hydraulic analysis indicate only a very slight difference in headwater 
elevation between the unobstructed, obstructed and plugged conditions 2,560.46,2,560.50 
and 2560.44 respectively. Therefore, the more conservative assumption will be used as the 
downstream boundary condition in the HEC-RAS floodplain model, with a boundary water 
surface elevation of 2560.50. 

PHWCULVllI BOUNDARY CONDITION MEMO.DOC 1 162944.DP.15 03 





Carefree Drainage Master Plan 
Field Survey Notes 

Culvert Number: * 1 I 1 

Date of Survey: 10 \ 4 \ 0 2  

Location: ~ ~ ~ 0 b c . h  fG new Q ; ~ u  & 

Material: C M 4  - 3b" 

Headwall: L -~b\aped in\&+ htydvuc~ l t ,  p:p pvo js& 
(4 -D  wxh 



Culvert DesignerlAnalyzer Report 
2-30" CMP Culverts 

6 -  Pthp. i ~ ~ S 1 - t  

naiysis Component 

Storm Event Design Discharge 323.00 cfs 

Peak Discharae Method: User-S~ecified 
-- 

Design Discharge 323.00 ds Check Discharge 0.00 cfs 

- - 

Tailwater properties: Irregular Channel 

Rouahness Searnenls - " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Tailwater conditions for Design Storm. 

Discharge 323.00 cfs Actual Depth 2.17 ft 
Velocity 8.97 ftls 

Name Description Discharge HW Elev. Velocity 

Culved-I 2-30 inch Circular 93.23 cfs 2,559.34 fl 11.80 fUs 
Weir Roadway 230.11 cfs 2.559.34 fl NIA 
Total -. ..-. .. . . .. .. .. 323.34 cfs 2.559.34 fl NIA 

Title: Carefree Floodplain Delineation Project Engineer: Roben Lyons 
... \proj\l62944\culvettmaste~\ue-bounda"/.cvm CHZM Hill CulvettMaster "2.0 [2.005] 
04/04/03 01:42:09 PM IB Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 3 



Culvert DesignerlAnalyzer Report 
2-30" CMP Culverts 

Culvert Summary 

Com~uted Headwater Elevation 2.559.34 fl Discharge 93.23 cfs 
Inlet Control HW Elev. 2,559.34 fl Tailwater Elevation 2.551.94 R 
Outlet Control HW Elev. 2,558.85 fl Control Type Inlet Control 
Headwater DepthlHeight 2.03 

Grades 

Upstream Invert 

Length 

2,554.26 fl Downstream Invert 
55.00 fl Constructed Slope 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

S2 Depth. Downstream 
Steep Normal Depth 

Supercritical Critical Depth 
11.80 ftfs Critical Slope 

Section 

Section Shape 
Sectlon Mater~al 

Circular Mannings Coefficient 
CMP Span 

30 inch Rise 2.50 R 
umber Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 2,558.85 f l  Upstream Velocity Head 1.56 ft 
Ke 0.50 Entrance Loss 0.78 ft 

lnlet Control Properties 

Inlet Control HW Elev. 2,559.34 R Flow Control Submerged 
Inlet Type Headwall Area Full 9.8 flz 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale I 

C 0.03790 Equation Form 1 
Y 0.69000 

CHZM Hill 
Project Engineer: Robert Lyons 

CulverlMaster "2.0 (2.0051 



Culvert DesignerIAnalyzer Report 
2-30" CMP Culverts 

Hydraulic Component(s): Roadway 

Discharge 230.11 d s  Allowable HW Elevation 2.559.34 f t  
Roadway Width 25.00 f l  Overtopping Coefficient 3.01 US 

Low Point 2.558.81 fl Headwater Elevation 2,559.34 f t  
Discharge Coefficient (Cr) 3.01 Submergence Factor (Kt) 1.00 
Tailwater Elevation 2,551.94 fl 

Sta 1RI Eiev. lfl) 

Title: Carefree Floodplain Delineation 
... \pr~\l62944\cuivertrnaster\ue-boundarycvm CHZM Hill 



Culvert DesignerIAnalyzer Report 
I I I -Unobstructed 

, E 2 .  PI r -16  ,/4 /& /+ 

nalysis Component 

Storm Event Design Discharge 323.00 cfs 

Peak Discharge Method: User-Specified 

narion Discharoe 323.00 cfs Check Discharoe 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation 2,559.34 A 

Name Description Discharge HW Elev. Velocity 

Culvert-I 1-36 inch Circular 32.17 cfs 2.560.46 A 4.55 Ws 
Weir Roadway 291.13 cfs 2,560.46ff N/A 
Total --... .. .. . ..--.- 323.30 cfs 2.560.46 ff N/A 

Title: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
... \proj\l62944\culvertmaster\ue-boundary.cvm CHZM Hill CulvertMaster "2.0 [2.005] 
04/04/03 01:45:56 PM O Haestad Methods. inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 3 



Culvert DesignerIAnalyzer Report 
Ill-Unobstructed 

Culvert Summarv 

Computed Headwater Elevation 2,560.46 fl Discharge 32.17 cfs 

Inlet Control HW Elev. 2,559.34 fl Tailwater Elevation 2.559.34 fl 

Outlet Control HW Elev. 2,560.46 fl Control Type Outlet Control 

Headwater DepthIHeight 1.92 

Grades 

Upstream Invert 
Length 

2.554.70 ft Downstream Invert 

64.00 fl Constructed Slope 

Hydraulic Profile 

Profile PressureProfile Depth, Downstream 5.64 fl 
Slope Type N/A Normal Depth 1.87 ft 
Flow Regime N/A Critical Depth 1.84 fl 
Velocity Downstream 4.55 fUs Critical Slope 0.016422 fVfl 

Section 

Section Shape 
Section Material 

Circular Mannings Coefficient 
CMP Span 

36 inch Rise 3.00 ft 

umber Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2,560.46 fl Upstream Velocity Head 0.32 A 
Ke 0.90 Entrance Loss 0.29 ft 

lnlet Control ProDerties 

Inlet Control HW Elev. 2.559.34 fl Flow Control 

Inlet Type Projecting Area Full 

K 0.03400 HDS 5 Chart 

M 1.50000 HDS 5 Scale 

C 0.05530 Equation Form 
Y 0.54000 

Unsubmerged 

7.1 fl' 
2 
3 

1 

Title: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
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Culvert DesignerlAnalyzer Report 
I 1  1 -Unobstructed 

Hydraulic Component($): Roadway 

Discharge 291.13 cfs Allowable HW Elevation 2,560.46 fl 
Roadway Width 25.00 fl Overtopping Coefficient 3.00 US 

Low Point 2,559.53 fl Headwater Elevation 2,560.46 fl 
Discharge Coefficient (Cr) 3.00 Submergence Factor (Kt) 1 .OO 
Tailwater Elevation 2.559.34 fl 

Sta l f t) Elev. (ft) 

Title: Carefree Floodplain Delineation Project Engineer Robert Lyons 
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Diameter = 
Depth = 
Depth = 
A = 
DH = 

36 in Input 
2 in lnout 

0.167 ft Output 
0.150 sf ---, Output 



Culvert DesignerlAnalyzer Report 
I I l-Obstructed 

nalysis Component 

Storm Event Design Discharge 323.00 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 323.00 cfs Check Discharge 0.00 cfs 

Tailwater Conditions: Constant Tailwater 

Tailwater Elevation 2.559.34 fl 

Name Description Discharge HW Elev. Velocity 

Cuivert-I 1-12 inch Circular 2.29 cfs 2.560.50 fl 2.92 fVs 
Weir Roadway 320.35 cfs 2.560.50 fl NIA 
Total -.-. .. .... .. .. .- 322.64 c h  2.560.50 R N/A 

Title: Carefree Floodplain Delineation Project Engineer: Raberl Lyons 
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Culvert DesignerlAnalyzer Report 
I 1  I -Obstructed 

Culvert Summary 

Computed Headwater Elevation 2,560.50 ft Discharge 2.29 cfs 

Inlet Control HW Elev. 2,559.34 fl Tailwater Elevation 2,559.34 fl 

Outlet Control HW Elev. 2,560.50 ft Control Type Outlet Control 

Headwater De~thlHeiaht 3.40 

Grades 

Upstream Invert 2,557.10 fl Downstream Invert 2,556.10 ft 
Length 64.00 fl Constructed Slope 0.015625 Wfl 

Hvdraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

PressureProfile Depth, Downstream 
N/A Normal Depth 
NIA Critical Depth 

2.92 Ws Critical Slope 

Section 

Section Shape Circular Mannings Coefficient 0.024 
Section Material CMP Span 1.00 fl 
Section Size 12 inch Rise 1.00 ft 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2,560.50 fl Upstream Velocity Head 0.13 fl 

Ke 0.90 Entrance Loss 0.12 fl 

Tille: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
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p~ --p~~~-~ ~~ 

lnlet Control Properties 

Inlet Control HW Elev. 2.559.34 fl Flow Control Unsubmerged 
Inlet Type Projecting Area Full 0.8 fl' 
K 0.03400 HDS 5 Chart 2 
M 1.50000 HDS 5 Scale 3 
C 0.05530 Equation Form 1 
Y 0.54000 



Culvert DesignerIAnalyzer Report 
i i i -Obstructed 

-- 

Hydraulic Cornponent(s): Roadway 

Discharoe 320.35 cfs Allowable HW Elevation 2,560.50 ft 
~ " ~ 

Roadway Width 25.00 ft Overtopping Coefficient 3.01 US 
Low Point 2,559.53 ft Headwater Elevation 2,560.50 ft 
Discharge Coefficient (Cr) 3.01 Submergence Factor (Kt) 1.00 
Tailwater Elevation 2.559.34 ft 

Sta (ft) Elev. (ft) 

103.00 2,561.63 
116.00 2,561.23 
164.00 2,560.66 
187.00 2.560.40 
238.00 2,559.76 
247.00 2.559.71 
261 .OO 2,559.53 
272.00 2,559.66 
292.00 2,559.83 
296.00 2,559.85 
312.00 2,559.79 
316.00 2,559.82 

343.00 2,559.77 
358.00 2,559.86 
410.00 2,560.30 

Title: Carefree Floodplain Delineation Project Engineer: Robert Lyons 
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Input Data 

Slope 010000 fUfl 
Discharg, 323.00 cfs 

Worksheet 
Worksheet for Irregular Channel 

orksheet I I I-Road 
Flow Element Irregular Cham - 
Method Manning's Forr 
Solve For Channel D e ~ t h  

Current Roughness Mathcwed Lottefs Method 
Open Channel Weighting >ved Lottees Method 
Closed Channel Weightin; Horton's Me!hod 

Results -- 
Manning~ Coefficiel 0.035 

Water Slrtface Elev 2.560.44 ft 
Elevation Range $9.53 to 2,561.63 

Flow Area 123.4 ft' 

Wetted Perimzter 254.80 fl 
Top Width 254.78 ft 

Actual Depth 0.91 R 
Critical Elevation 2,560.30 '1 
Critical Slope 0 0'23971 aft 

'lelocity 2.62 Ws 
Veloc~ty Head 011 n 
.specific Energy 2.560.55 ft 

Froude Number 0.66 

Flow Type Subcritical ---- 
Roughness Segrnents - 

Start End Mannings 
Station Station Coefficient - 
1+03 4+82 0.035 

Natural Channel Points 

Station Elevation 
(*) fft) 

CH2M Hill 
Project Engineer: Robert Lyons 

FlowMaster "6.1 161401 



Worksheet 
Worksheet for Irregular Channel 

Station Elevation 

Notes: A composite Mannings Coefficient was used to represent the channel surface immediately upstream of the roadway crossing. 

Project Engineer: Robert Lyons 
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Carefree Technical Data Notebook 

Flood Control District of Maricopa County (FCD2000C037). 

May 4,2004 

This CD contains the following project files: 

HEC-I input and output files for the Unnamed Central Wash watershed including: 

100-year 6-hour, Existing 

100-year 24-hour, Existing 

10-year 6-hour, Existing 

10-year 24-hour, Existing 

100-year 6-hour, Future 

100-year 24-hour, Future 

lo-year 6-hour, Future 

10-year 24-hour, Future 

Naming convention example: 

UC10024E.dat = Unnamed Central wash 100-year 24-hour existing condition 

HEC-RAS files for the study washes including: 

Galloway Wash Middle Branch, MG-Final.prj 

Eastern Pima Wash, PM-FinaLprj 

Unnamed Tributary to Stagecoach Pass Wash, SCP-Final.prj 

Unnamed Central Tributary to Cave Creek, UC-Finabprj 

Unnamed Central Tributary to Cave Creek - North and South Branch to Terravita Way, 
UC-FinaLNS.prj 

Windmill Wash, WM-Finabprj 

CAD/GIS Submittal Files including: 

Mapping 

Hydrology 

e Hydraulics 


