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Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Lana Mook 
Mayor, City ofEI Mirage 
12145 Northwest Grand Avenue 
El Mirage, AZ 85335 

Dear Mayor Mook: 

March 2, 2015 

IN REPLY REFER TO: 
Case No.: 14-09-2966P 

Follows Conditional 
Case No.: 
Community Name: 
Community No.: 
FIRM Panel Affected: 

116 

13-09-1703R 
City of El Mirage, AZ 
040041 
04013Ci680L 

In a Letter of Map Revision (LOMR) dated October 15, 2014, you were notified of proposed flood hazard 
determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report 
for the City ofEI Mirage, Maricopa County, AZ. These determinations were for Lower El Mirage 
Wash- from approximately 3,350 downstream of North Park Place to approximately 710 feet upstream of 
Cactus Road. The 90-day appeal period that was initiated on October 30, 2014, when the Department of 
Homeland Security's Federal Emergency Management Agency (FEMA) published a notice of proposed 
Flood Hazard Determinations in The Arizona Business Gazette has elapsed. 

FEMA received no valid requests for changes to the modified flood hazard information. Therefore, the 
modified flood hazard information for your community that became effective on February 27, 2015 , 
remains valid and revises the FlRM and FIS report that were in effect prior to that date. 

The modifications are 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 
(Title XIII ofthe Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the 
National Flood lnsurance Program (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 participation in the NFLP, your community must use the modified flood 
hazard infonnation to carry out the floodplain management regulations for the NFIP. The modified flood 
hazard information 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 their 
contents. 

If you have any questions regarding the necessary floodplain management measures for your community 
or the NFIP in general , please contact the Mitigation Division Director, FEMA Region IX, in Oakland, 
California, either by telephone at (51 0) 627-7100, or in writing at 1111 Broadway, Suite 1200, Oakland, 
California, 94607-4052. 



2 

If you have any questions regarding the LOMR, the proposed flood hazard determinations, or mapping 
issues in general, please call the FEMA Map information eXchange, toll free , at (877) 336-2627 (877-
FEMA MAP). 

Sincerely, 

Luis Rodrig , .E., Chief 
Engineering Management Branch 
Federal Lnsurance and Mitigation Administration 

cc: The Honorable Denny Barney 
Chairman, Maricopa County Board of Commissioners 

Mr. Jorge Gastelum, P.E. 
Director and City Engineer 
Development and Community Services 
City of El Mirage 

Mr. William Wiley, P.E. 
Chief Engineer and General Manager 
Maricopa County 

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

Ms. Kelli Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Brian Cosson, CFM 
NFIP State Manager 
Arizona Department of Water Resources 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble and Associates Consulting Engineers 



Federal Emergency Management Agency 
Washington, D.C. 20472 

March 2, 2015 

CERTLFIED MAlL 
RETURN RECEIPT REQU ESTED 

The Honorable Denny Barney 
Chairman, Maricopa County Board of Commissioners 
30 I West Jefferson, I Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Barney: 

IN REPLY REFER TO: 
Case No.: 14-09-2966P 

Follows Conditional 
Case No.: 
Community Name: 
Community No.: 
FIRM Panel Affected : 

116 

13-09-1703R 
Maricopa County, AZ 
040037 
04013CI680L 

In a Letter of Map Revision (LOMR) dated October 15, 2014, you were notified of proposed flood hazard 
determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report 
for Maricopa County, AZ. These determinations were for Lower El Mirage Wash- from approximately 
3,350 downstream of North Park Place to approximately 710 feet upstream of Cactus Road . The 90-day 
appeal period that was initiated on October 30, 2014, when the Department of Homeland Security ' s 
Federal Emergency Management Agency (FEMA) published a notice of proposed Flood Hazard 
Determinations in The Arizona Business Gazette has elapsed . 

FEMA received no valid requests for changes to the modified flood hazard information . Therefore, the 
modified flood hazard information for your community that became effective on February 27, 2015 , 
remains valid and revises the FfRM and FIS report that were in effect prior to that date. 

The modifications are 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 
(Title Xlll 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 number(s) and suffix code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the 
National Flood Insurance Program (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 participation in the NFIP, your community must use the modified flood 
hazard information to carry out the floodplain management regulations for the NFIP. The modified flood 
hazard information 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 their 
contents. 

If you have any questions regarding the necessary floodplain management measures for your community 
or the NFIP in general, please contact the Mitigation Division Director, FEMA Region lX, in Oakland, 
California, either by telephone at (51 0) 627-7100, or in writing at 1111 Broadway, Suite 1200, Oakland, 
California, 94607-4052. 
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If you have any questions regarding the LOMR, the proposed flood hazard determinations, or mapping 
issues in general , please call the FEMA Map Lnfonnation eXchange, toll free, at (877) 336-2627 (877-
FEMA MAP). 

cc: The Honorable Lana Mook 
Mayor, City of El Mirage 

Mr. William Wiley, P.E. 
Chief Engineer and General Manager 
Maricopa County 

Mr. Michael Duncan, P.E. , CFM 
Project Manager 

Sincerely, 

Luis Rodriicre , .E., Chief 
Engineering Management Branch 
Federal Lnsurance and Mitigation Administration 

Flood Control District of Maricopa County 

Mr. Jorge Gastelum, P.E. 
Director and City Engineer 
Development and Community Services 
City of El Mirage 

Ms. Kelli Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Brian Cosson, CFM 
NFIP State Manager 
Arizona Department of Water Resources 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble and Associates Consulting Engineers 



Federal Emergency Management Agency 
Washington , D.C. 20472 

October 15, 2014 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Denny Barney 
Chairman, Maricopa County Board of Commissioners 
30 l West Jefferson, 1Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Barney: 

IN REPLY REFER TO: 
Case No. : 14-09-2966P 
Follows Conditional 
Case No.: 
Community Name: 
Conmmnity No.: 
Effective Date of 
This Revision : 

l3-09-1703R 
Maricopa County, AZ 
040037 

February 27, 2015 

The Flood Insurance Study report and Flood Insurance Rate Map for your conununity have been revised by this Letter 
of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this LOMR for floodplain 
management purposes and for all flood insurance policies and renewals issued in your corrummity. 

Additional documents are enclosed which provide infom1ation regarding this LOMR. Please see the List of 
Enclosmes below to determine which documents are included. Other attachments specific to this request may be 
included as referenced in the Determination Document. If you have any questions rega rding floodplain management 
reg11lations for your community or the National Flood Insurance Program (NFIP) in general, please contact the 
Consultation Coordination Officer for your cotmmmity. If you have any technical questions regarding this LOMR, 
please contact the Director, Mitigation Division of the Department of Homeland Security ' s Federal Emergency 
Management Agency (FEMA) in Oakland, California, at (510) 627-7175, or the FEMA Map Information eXchange 
toll free at 1-877-336-2627 ( 1-877-FEMA MAP). Additional information about the NFIP is available on our website 
at http ://www.fema.gov/business/nfip. 

~) 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 

Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc: The Honorable Lana Mook 
Mayor, City ofEI Mirage 

Mr. William Wiley, P.E. 
Chief Engineer and General Manager 
Maricopa County 

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

Mr. Jorge Gastelum, P.E. 
Director and City Engineer 
Development and Conmmnity Services 
City ofEI Mirage 

Ms. Kelli Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Brian Cosson, CFM 
NFIP State Manager 
Arizona Department of Water Resources 

Mr. Kevin Lava lle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P .E. 
Project Engineer 
Dibble and Associates Consulting Engineers 
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Follows Conditional Case No.: 13-09-1703R 

~~~ 
~-,or~~ Federal Emergency Management Agency 

\~ ~~~ ~. >-' .. r-. 
Washington, D.C. 20472 . ..::,4c': 

(4Nr> s\'-c., 
4 ~-

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST 

Maricopa County DETENTION BASIN FLOODWAY 

Arizona HYDROLOGIC ANALYSIS 

(Unincorporated Areas) 
HYDRAULIC ANALYSIS 

COMMUNITY 
NEW TOPOGRAPHIC DATA 

COMMUNITY NO.: 040037 

IDENTIFIER Lower El Mirage Wash Basin Project APPROXIMATE LATITUDE & LONGITUDE: 33.588, -1 12.320 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

TYPE: FIRM' NO.: 04013C1680L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: October 16, 2013 

PROFILE(S): 728P 

SUMMARY OF DISCHARGES TABLE: 3 

Enclosures reflect changes to flooding sources affected by this revision. 
• FIRM- Flood Insurance Rate Map; •• FBFM- Flood Boundary and Floodway Map; ... FHBM -Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Lower El Mirage Wash- from approximately 3,350 feet downstream of North Park Place to approximately 710 feet upstream of Cactus Road 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Lower El Mirage Wash Floodway Floodway NONE YES 
Zone AE Zone AE NONE YES 
BFEs' BFEs NONE YES 

• BFEs - Base Flood Elevations 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) regarding 
a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted , we have determined that a revision to 
the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is warranted . This 
document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map panels revised by 
this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regard ing th is determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria , VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

- , L~z.:;.,.;;.jj!-7':~::; -:~~ . - _"/ ' c::· 
Luis Rodriguez, P.E. , Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-D-A 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040041 Name: City of El Mirage, Arizona 

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

TYPE: FIRM• NO.: 04013C1680L DATE: October 16, 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: October 16, 2013 

PROFILE(S): 728P-730P 

SUMMARY OF DISCHARGES TABLE: 3 

STILLWATER ELEVATION TABLE: 4 

FLOODWAY DATA TABLE: 6 

This determination is based on the f lood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

~ - c -.:z= .... :::.~c-::~· · -iz -
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-0-A 
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Federal Emergency Man agement Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REG ULA TIONS/COMM1JNITY OBLIGATION 

l LOMR-APP 

We have made this determinati on pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in acco rdance with 
the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 42 
U.S. C. 4001-4 128, and 44 CFR Pa rt 65 . Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, communi ties 
pmticipating in the NFIP are required to adopt and enforce fl oodplain management regulations that meet or exceed NFIP criteria. These 
criteria, including adoption of the FIS report and FIRM, and the modifi cations made by this LOMR, are the minimum requirements for 
continued NFIP participat ion and do not supersede more stringent State/Commonwealth or local requirements to which the regulations 
apply. 

We provide the tloodway designation to your communi ty as a tool to regulate fl oodplain development. Therefore, the tloodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate community 
action, as speci fied in Paragraph 60.3(d) ofthe NFIP regulations. 

COMMUNITY REMINDERS 

We based this detennination on the base (! -percent-annual-chance) tlood discharges computed in the submitted hydrologic analysis. 
Future development of projects upstream could cause increased discharges, which could cause increased tlood hazards. A comprehensive 
restudy of your communi ty's tl ood hazards would consider the cumulative e!Tects of development on di scharges and could, therefore, 
indicate that greater tlood hazards exist in this area . 

Your communi ty must regulate all proposed fl oodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained. State/Commonwea lth or community offi cials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for construction or may limit development in tloodplain areas. If your 
State/Commonwealth or community has adopted more restrictive or comprehensive tloodp lain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not pri nt and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
wi ll serve as a reposito1y for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release for 
publication in your conununity's newspaper that describes the revision and explains how your community will provide the data and help 
interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mo11gage lenders, can benefit 
from the information. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse. 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http ://www.fema.gov/nfip. 

- c.~~~~:;.~_~::; ... : .... ~-:~ -~? 
' <: 

Luis Rodriguez, P.E .. Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 1 02-D-A 
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Federal Emergency Management Agency 
Washington , D. C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

I LOMR-APP 

We have designated a Consultation Coord inati on Ofticer (CCO) to ass ist your communi ty. The CCO will be the primary liaison between 
your communi ty and FEMA. For info rmation regarding your CCO, please contact: 

Mr. Jeffrey D. Lusk 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
1111 Broadway, Suite 1200 
Oakland, CA 94607-4052 

(5 1 0) 627-7175 

STATUS OF THE COMMUNITY NFlP MAPS 

We wi ll not physica lly rev ise and republi sh the FIRM and FIS report for your community to refl ect the modifications made by this LOMR 
at this time. When changes to the previously ci ted FIRM panel(s) and FIS report warrant physical revision and republication in the future, 
we will incorporate the modifications made by thi s LOMR at that time. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

~ .c .._ z.:;;e • .;,s_v--:. -::..~;z . 
. . ' <: 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-D-A 
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Federal Emergency Management Agency 
Washington , D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

l LOMR-APP 

A notice of changes wi ll be published in the Federal Regis fer. This information also will be published in your local newspaper on or about 
the dates listed below and through FEMA's Flood Hazard Mapping website at https:!/www.t1oodmaps. fema.gov/thm/Scripts/bfe mam.asp. 

LOCAL NEWSPAPER Name: Ar izona Business Gazelle 
Dates: October 23, 201 4 and October 30,20 14 

Within 90 days of the second publication in the local newspaper, a ci tizen may request that we reconsider thi s determination. Any request 
for reconsideration must be based on scientific or technical data. TI1erefore, thi s letter will be etfective only after the 90-day appeal period 
has elapsed and we have resolved any appeals that we rece ive dming this appeal period. Unti l this LOMR is effective, the revised tlood 
hazard determination info nnation presented in tllis LOMR may be changed. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http ://www.fema.gov/nfi p. 

- ( . ...:.~~.::; -··· :.: --:;_ 
,.<:: 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202 .BKR.14092966P.BG 102-D-A 



Federal Emergency Management Agency 
Washington, D.C. 20472 

October 15, 2014 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Lana Mook 
Mayor, City ofEl Mirage 
12145 Northwest Grand Avenue 
E1 Mirage, AZ 85335 

Dear Mayor Mook: 

IN REPLY REFER TO: 
Case No.: 14-09-2966P 
Follows Conditional 
Case No. : 
Community Name: 
Conmmnity No.: 
Effective Date of 
This Revision: 

13-09-1703R 
City ofEl Mirage, AZ 
040041 

February 27,2015 

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by this Letter 
of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this LOMR for floodplain 
management purposes and for all flood insurance policies and renewals issued in your community. 

Additional documents are enclosed which provide infommtion regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are included. Other attachments specific to this request may be 
included as referenced in the Determination Document. If you have any questions regarding floodplain management 
reg11lations for your community or the National Flood Insurance Program (NFIP) in general, please contact the 
Consultation Coordination Officer for your community. If you have any teclmical questions regarding this LOMR, 
please contact the Director, Mitigation Division of the Department of Homeland Security ' s Federal Emergency 
Management Agency (FEMA) in Oakland, California, at (5 1 0) 627-7175, or the FEMA Map Information eXchange 
toll free at 1-877-336-2627 (1-877-FEMA MAP). Additional information about the NFIP is available on our website 
at http://www.fema.gov/business/nfip. 

Sincerely, 
. 

""'"' 

(_~ 
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 

Letter of Map Revision Determination Document 
A1motated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc : The Honorable Denny Bamey 
Chairman, Maricopa County Board of Commissioners 

Mr. Jorge Gastelum, P.E. 
Director and City Engineer 
Development and Community Services 
City ofEl Mirage 

Mr. William Wiley, P.E. 
Chief Engineer and General Manager 
Maricopa County 

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

Ms. Kelli Sertich, AICP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Blian Cosson, CFM 
NFIP State Manager 
Arizona Department of Water Resources 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble and Associates Consulting Engineers 
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COMMUNITY 

IDENTIFIER 

TYPE: FIRM' 

Follows Conditional Case No.: 13-09-1703R 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION 

City of El Mirage 
Maricopa County 

Arizona 

COMMUNITY NO.: 040041 

Lower El Mirage Wash Basin Project 

ANNOTATED MAPPING ENCLOSURES 

NO.: 04013C1680L DATE: October 16, 2013 

PROJECT DESCRIPTION 

DETENTION BASIN 

BASIS OF REQUEST 

FLOODWAY 
HYDROLOGIC ANALYSIS 
HYDRAULIC ANALYSIS 
NEW TOPOGRAPHIC DATA 

APPROXIMATE LATITUDE & LONGITUDE: 33.588, -112.320 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY: October 16. 2013 

PROFILE(S): 728P-730P 

SUMMARY OF DISCHARGES TABLE: 3 

STILLWATER ELEVATION TABLE: 4 

FLOODWAY DATA TABLE: 6 

Enclosures reflect changes to flooding sources affected by this revision . 
• FIRM· Flood Insurance Rate Map; •• FBFM ·Flood Boundary and Floodway Map; ••• FHBM -Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Lower El Mirage Wash- from approximately 3,350 downstream of North Park Place to approximately 710 feet upstream of Cactus Road 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Lower El Mirage Wash Floodway Floodway YES YES 

Zone AE Zone AE YES YES 

BFEs' BFEs YES YES 

• BFEs - Base Flood Elevations 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Managemenl Agency (FEMA) regarding 
a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that a revision to 
the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is warranted . This 
document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map panels revised by 
this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

Luis Rodriguez, P.E .. Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-1-A-C 



Page 2 of 5 !Issue Date: October 15, 2014 I Effective Date: February 27, 2015 I Case No.: 14-09-2966P I LOMR-APP 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040037 Name: Maricopa County, Arizona 

AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

TYPE: FIRM* NO.: 04013C1680L DATE: October 16. 2013 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: October 16. 2013 

PROFILE(S): 728P 

SUMMARY OF DISCHARGES TABLE: 3 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document. please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse. 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is avai lable on our website at http://www.fema.gov/nfip. 

- - < (::_~~y;:; ,;~._ -

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-1-A-C 



Page 3 of 5 Issue Date: October 15, 2014 Effective Date: February 27, 2015 Case No.: 14-09-2966P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

LOMR-APP 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance with 
the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 42 
U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, communities 
participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP criteria. These 
criteria, including adoption orthe FIS report and FIRlvl, and the modifications made by this LOMR, are the minimum requirements for 
continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which the regulations 
apply. 

We provide the t1oodway designation to your community as a tool to regulate tloodplain development. Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate community 
action, as spec ified in Paragraph 60.3(d) of the NFIP regulations. 

COMMUNITY REMINDERS 

We based this detennination on the base (1-percent-annual-chance) flood discharges computed in the submined hydrologic analysis. 
Future development of projects upstream could cause increased discharges, which could cause increased flood hazards. A comprehensive 
restudy of your community's flood hazards would consider the cumulative effects of development on discharges and could, therefore, 
indicate that greater flood hazards exist in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained. State/Commonwealth or community oftlcials, based on knowledge oflocal conditions and 
in the interest of sa fety, may set higher standards for construction or may limit development in iloodplain areas. If your 
State/Commonwealth or community has adopted more restrictive or comprehensive floodpl ain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the conummity 
will serve as a reposit01y for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release for 
publication in your conummity's newspaper that describes the revision and explains how your community will provide the data and help 
interpret the NFIP maps. In that way, interested persons , such as property owners, insurance agents, and mortgage lenders, can benefit 
fi·om the infonnation. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 ( 1-877 -FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse. 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

- . (::;;_~::ij_~~ c:~~?. -

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-1-A-C 



Page 4 of 5 j1ssue Date: October 15, 2014 I Effective Date: February 27, 2015 I Case No.: 14-09-2966P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

I LOMR-APP 

We have designated a Consultation Coordination Oftlcer (CCO) to assist your conununity. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Mr. Jefti·ey D. Lusk 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
11 11 Broadway, Suite 1200 

STATUS OF THE COMMUNITY NFIP MAPS 

Oakland, CA 94607-4052 
(510)627-7175 

We will not phys ica lly rev ise and republish the FIRM and FIS report for your conununity to reflect the modifications made by this LOMR 
at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in the future, 
we will incorporate the modifications made by this LOMR at that time. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange to ll free at 1-877-336-2627 (1-877-FEMA MAP) or by Jetter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional information about the NFIP is avai lable on our website at http://www.fema.gov/nfip. 

- C:...:.z-=.~if.-;z-P'~:~ ~~z -
Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-1-A-C 



Page 5 of 5 I Issue Date: October 15, 2014 I Effective Date: February 27, 2015 I Case No.: 14-09-2966P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

I LOMR-APP 

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or about 
the dates listed below and through FEMA's Flood Hazard Mapping website at https://www. tloodmaps.ferna.gov/ lhm!Scripts/bfe mam.asp. 

LOCAL NEWSPAPER Name: Arizona Business Gazeffe 
Dates: October 23, 201 4 and October 30, 2014 

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any request 
for reconsideration must be based on scientific or teclmical data. Therefore, this letter will be effective only after the 90-day appeal period 
has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the rev ised flood 
hazard determination information presented in th is LOMR may be changed. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regard ing this determination. If you have any 
questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC 
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

- f:::...:.z;;::.·.":;;;_}!=;z~::;. ':::~ . 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 142877 PT202.BKR.14092966P.BG 102-1-A-C 



Table 3. Summary of Discharges 

Drainage Area 
Flooding Source and Location (Sq. Miles) 

Logan Wash (continued) 

Upstream of Saguaro Boulevard 

Lower El Mirage Wash 

At the confluence with Agua Fria River 

At El Mirage Road 

At Cactus Road 

At the confluence with Lower El Mirage Wash Tributary 

At Dysart Road 

Lower E l Mirage Wash T ributary 

0.12 

27.82 

27.05 

26.93 

26.25 

24. 19 

Upstream of the confluence with Lower El Mirage Wash 7.88 

At the intersection of Greenway Road and Dysart Road 6.35 

At the intersection of Greenway Road and Litchfield Road 5.44 

Luke Wash 

At Arlington Canal Road 

At Old U.S. Highway 80 

Upstream limit of detai led study 

Luke Wash East Main Tributary 

At confluence with Luke Wash 

Luke Wash East Sub Tributary 

At confluence with Luke Wash 

Luke Wash Minor Tributary 

At confluence with Luke Wash 

--
1 Data Not Computed 

--
2 Data Not Available 

10-Percent­
Annual-Chance 

Peak Discharges (cfs) 
2-Percent- 1-Percent-

Annual-Chance Annual-Chance 

296 

290 

160 

470 -
1,771 

845 

1,170 

856 

545 

7,633 

7,814 

6,757 

2,749 

871 

590 

0.2-Percent­
Annual Chance 

1 --
I 

REVISED TO 
REFLECT LOMR 

\ 
Revised 
Data 

EFFECTIVE: February 27, 2015 



Data 
Revised 
By LOMR 
Dated 
January 23, 

201\ 

Revised 
Data 

Table 4. Summary of Stillwater Elevations 

10-PERCENT 
ANNUAL 

FLOODING SOURCE AND LOCATION CHANCE 

Highline Lateral 
North Watershed West of Priest Road 2 --
NE Watershed at West Baseline Road 2 --
Central Watershed at Guadalupe Road 2 --
South Watershed at West Divot Drive 2 --

Ken McDonald Golf Course 
Storm Runoff Pond 2 --

Ponding within the vicinity of Union 
Pacific Railroad 2 --

Lower El Mirage Wash Basin 
At El Mirage Road 2 --

Sunny Cove Dam 2 --

Sunset Dam 2 --

1North American Vertical Datum of 1988 
2Data Not Available 

ELEVATIONS (Feet NAVD1
) 

2-PERCENT 
ANNUAL 
CHANCE 

2 --
2 --
2 --
2 --

2 --

2 --

2 --

2 --
2 --

I-PERCENT 0.2-PERCENT 
ANNUAL ANNUAL 
CHANCE CHANCE 

1,226.1 2 --
1,225.0 2 --
1,225.0 2 --
1,226.2 2 

1,180.8 2 

1,215.5 2 

1,112.0 2 

2,166.4 2 

2,130.8 2 

REVISED TO 
REFLECT LOMR 
EFFECTIVE: February 27, 2015 



FLOODWAY 
BASE FLOOD 

FLOODING SOURCE 
WATER SURFACE ELEVATION 

SECTION MEAN REGULATORY WITHOUT WITH INCREASE 

AREA VELOCITY FLOODWAY FLOODWAY 
CROSS SECTION DISTANCE' WIDTH (FEET) 

(SQUARE (FEET PER 
FEET) SECOND) (FEET NAVD) 

Lower El Mirage Wash 

A 3,078 41 59 2.7 1,104.4 1,104.4 1,104.4 0.0 

8 4,706 47 68 2.4 1,106.8 1,106.8 1,106.8 0.0 

c 6,925 282 711 1.0 1,112.0 1 '11 2.0 1,11 2.0 0.0 

1 Stream Distance in Feet Above Agua Fria River 

REVISED TO 
T REFLECT LOMR 
A FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY D~iff£CTIVE: February 27, 2015 
B 

MARICOPA COUNTY, AZ L 
E AND INCORPORATED AREAS LOWER EL MIRAGE WASH 
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SPECIAL FLOOD 
HAZARD AREAS 

Without Base Rood Elevation (BFE) 
ZoneA.V, A99 

With BFE or Depth Zone AE. AO. AH, YE. AR 

Regulatory Aoodway 

0.2% Annual Chance Flood Hazard. Areas 
of 1% annual chance flood with average 
depth less than one foot or with dra inage 
areas of less than one square mile ZoM x 

Future Conditions 1% Annual 
Chance Flood Hazard zo,. x 

OTHER AREAS OF I 
FLOOD HAZARD 'f . .. ~ c I 

Area with Reduced Flood Risk due to Levee 
See Notes. Zone){ 

SCALE 

MlpProjection: 

~ I 
NAO 1983 HARN StatePiane Anzone C.ntrel FIPS 0202 Feel Inti. 
Wet~m Hemisphere: Vertical Detum:NAV0 88 
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NATIONAL FLOOD INSURANCE PROGRAM 
LO I~ 1, .NCI 1A1 ~Ar 

MARICOPA COU NTY, ARIZONA 
And Incorporated Areas 

PAHEL 1680 OF 4425 ~;' .; 
o&~ ..... o \t~ 

COMMUNITY NUMBER PANEL SUFAX 

El MIRAGE. CITY """"' ' 
, ... 

01' 
GLENDALE. CITY """"' , ... 
01' 
PMRK:OPA OOJ037 '""' COIJNTY 
SURPRISE. CI'TY 040003 , ... 
01' 

.:g REVISED TO 
REFLECT LOMR 
EFFECTIVE: February 27, 2015 

VERSION NUMBER 
1.1.1 .0 

MAP NUMBER 
04013C16BOL 

MAPREVISEO 
OCTOBER 16. 2013 





Michael Duncan - FCDX 

From: 
Sent: 
To: 
Cc: 
Subject: 

•• .. 
• 

mwd@mail. maricopa.gov 
Tuesday, July 08, 2014 1:39 PM 
PMAnderson@mbakerintl .com 
Michael Duncan - FCDX 
Case No 14-09-2966P Lower El Mirage Wash Basin project 

~;~:-'"i-· er 
mwd@mail.maricopa.gov has sent you attachments using Baker eFTP 

M 
Paul , this responds to your letter of June 11 , 2014. 

essage . . f. 
Text: I have included a zip file of the GIS data w1th related notes 1n a readme 1le, 

and copies of the notification letters to the 3 affected properties. 

File(s) Uploaded: 

README case no 14-09-2966P.docx 
EIMirage2.zip 
Notify letters.pdf 

To retrieve these attachments, click on the secure link below. 
https:/ /eftp . mbakercorp .com :443 ?wtcQ I D= UOR M R05 MTOdC ST pzU Ep 1 d DZ4bA==/ 

Access to this information will expire on 7/15/2014 12:00:00 AM 

NOTE: Some companies have policies at their sites that prohibit the above link to be 
accessed by just clicking on the link. If this is the case, just copy and paste the entire URL 
link (including the equal signs) into your browser. If you need additional assistance , contact 
the Michael Baker IT Support Desk at 1-866-44 7-6333 or e-mail us at 
ITServices@m bakercorp.com 

Legal Disclaimer: 
This website is intended solely for use by the Michael Baker Corporation , its affiliates, clients , 
subcontractors, and other designated parties. All information utilized on this website is for 
designated recipients only. Any dissem ination , distribution or copying of this material by any 
individual other than the said designated recipients is strictly prohibited . The Michael Baker 
Corporation , its affiliates and employees, makes no representation or warranty (express or 
implied) as to the merchantability or fitness for a particular purpose of any documents or 
information available from this website and therefore assumes neither legal liability nor 
responsibility for the accuracy, completeness, technical/ scientific quality or usefulness of 
said documents or information 

1 



Lower El Mirage Wash Basin Project 

FEMA Case No. 14-09-2966P 

GIS data is projected at: NAD_1983_HARN_StatePiane_Arizona_Centrai_FIPS_0202_Feet_lntl 

GIS data includes : 

100-yr floodplain boundary (500-yr is not applicable at this location) 

Floodway boundary 

Baseline 

Cross sections 

including: ID, river mile, Q, FP Elevation, FW elevation 

BFE contours 



Flood Control District 
of Maricopa County 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506- 1501 
Fax: 602-506-4601 
TT: 602-505-5897 

July 8, 2014 

Niels Roberts 

Pueblo El Mirage Golf & RV Resort- Roberts Resorts 

11201 N El Mirage Road 

El Mirage, AZ 85335 

Board of !Directors 
Denny Barney, District 1 
Steve Chucri, District 2 

Andrew Kunasek, District 3 
Max W. Wi lson, District 4 

Mary Rose Wilcox, District 5 

NOTIFICATION: Changes to the FEMA floodplain and flood way of the Lower El Mirage Wash 

PROJECT: Lower El Mirage Wash Basin 

Dear Mr. Roberts: 

The Flood Control District of Maricopa County in partnership with the City of El Mirage has 
completed the Lower El Mirage Wash Basin project. This facil ity , located at the southwest 
corner of Cactus Road and El Mirage Road , functions as a detention basin that attenuates 
the stormwater flows of the Lower El Mirage Wash . As a result of this project the FEMA 1 DO­
year floodplain and floodway will be changed . The changes include: smaller widths, shifted 
locations, lower elevations overall , and some higher elevations at a few spots. 

I have attached a map of the local FEMA floodplain which includes diagonal-red markings 
that depict the revised floodplain . The related change of the Flood Insurance Rate Map is 
being reviewed and processed by the Federal Emergency Management Agency (FEMA). If 
you have any questions regarding the changes, you may contact me at 
mwd@mail.maricopa.gov or 602-506-4732. 

Yours truly, 

1f{~Dtw#r) 
Michael Duncan , P.E., CFM 

Project Manager 



~ Revised Zone AE Floodplain 

§ Revised Zone X Floodplain 

• 500 ~AP SCALE 1" = 1 000' 
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~ ~IT 
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~. PANEL 1680L --

'' ' 'II I ll-=~======~=== 
FIRM 
FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY, 

ARIZONA 
AND INCORPORATED AREAS 

PANEL 1680 OF 4425 
(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

CONTAIN~: 

COMMUNITY NUMBER PANEL SUFFIX 
MARICOPA COUNTY 040037 1680 L 
EL MIRAGE. CITY OF 040041 1600 L 
GLENDALE. CITY OF 040045 1680 L 
SURPRISE, CITY OF 040053 1680 

ANNOTATED FIRM MAP 

Nolice to User: The Map Number shown below should be 
used when placing map orders: the Community· Number shown 
above should be used on insurance applications for the subject 
communily. 

MAP NUMBER 
04013C1680L 

MAP REVISED 
OCTOBER 16,2013 

Federal Emergency Management Agency 

~--------------------------------------------/ 
I 



Flood Control District 
of Maricopa Cou nty 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 
n: 602-505-5897 

July 8, 2014 

Board of Directors 
Denny Barney, District 1 

Steve Chucri, District 2 
Andrew Kunasek, District 3 

Max W. Wilson, District 4 
Mary Rose Wilcox, District 5 

Jorge Gastelum , Director of Development and Community Services/City Engineer 

City of El Mirage 

12145 NW Grand Avenue 

El Mirage, AZ 85335 

NOTIFICATION: Changes to the FEMA floodplain and floodway of the Lower El Mirage Wash 

PROJECT: Lower El Mirage Wash Basin 

Dear Mr. Gastelum: 

The Flood Control District of Maricopa County in partnership with the City of El Mirage has 
completed the Lower El Mirage Wash Basin project. This facility , located at the southwest 
corner of Cactus Road and El Mirage Road , functions as a detention basin that attenuates 
the stormwater flows of the Lower El Mirage Wash . As a result of this project the FEMA 100-
year floodplain and floodway will be changed. The changes include: smaller widths , shifted 
locations, lower elevations overall , and some higher elevations at a few spots. 

I have attached a map of the local FEMA floodplain which includes diagonal-red markings 
that depict the revised floodplain. The related change of the Flood Insurance Rate Map is 
being reviewed and processed by the Federal Emergency Management Agency (FEMA) . If 
you have any questions regarding the changes, you may contact me at 
mwd@mail.maricopa.gov or 602-506-4732. 

Yours truly , 

71;J;;{UiM.tttrt 
Michael Duncan, P.E. , CFM 

Project Manager 
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FIRM 
FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY, 

ARIZONA 
AND INCORPORATED AREAS 

PANEL 1680 OF 4425 
(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

CQNTAINS: 

COMMUNiTY NUMBER PANEL SUFFIX 
MARICOPA COUNTY 040037 1680 L 
EL MIRAGE. CITY OF 040041 1680 L 
GLENDALE, CITY OF 040045 1680 L 
SURPRISE, CITY OF 040053 1680 

ANNOTATED FIRM MAP 

Notice to User: The Map Number shown below should be 
used when placing map orders; the Community Number shown 
above should be used on insurance applications lor the subject 
communily. 

MAP NUMBER 
04013C1680L 

MAP REVISED 
OCTOBER 16,2013 

Federal Emergency Management Agency 

-------------------------------------/ ' 



Flood Control District 
of Ma ricopa County 

2801 West Durango Street 
Phoenix, Ar izona 85009 
Phone: 602-506- 1501 
Fax: 602-506-4601 
IT: 602-505-5897 

July 8, 2014 

Jim Vanders 

Bureau of Land Management 

Hassayampa Field Office 

21605 Nih Avenue 

Phoenix, AZ 85027-2929 

Board of Directors 
Denny Barney, District 1 

Steve Chucri, District 2 

Andrew Kunasek, District 3 

Max W. Wi lson, District 4 
Mary Rose Wilcox, District 5 

NOTIFICATION: 

PROJECT: 

Changes to the FEMA floodplain and floodway of the Lower El Mirage Wash 

Lower El Mirage Wash Basin 

Dear Mr. Vanders: 

The Flood Control District of Maricopa County in partnership with the City of El Mirage has 
completed the Lower El Mirage Wash Basin project. This facility , located at the southwest 
corner of Cactus Road and El Mirage Road, functions as a detention basin that attenuates 
the stormwater flows of the Lower El Mirage Wash . As a result of this project the FEMA 100-
year floodplain and floodway will be changed. The changes include: smaller widths , shifted 
locations, lower elevations overall , and some higher elevations at a few spots. · 

I have attached a map of the local FEMA floodplain which includes diagonal-red markings 
that depict the revised floodplain . I have also attached an exhibit that shows the location of 
the subject BLM parcel. There are very minor changes in the floodplain and floodway at the 
west edge of the parcel. 

The related change of the Flood Insurance Rate Map is being reviewed and processed by 
the Federal Emergency Management Agency (FEMA). If you have any questions regarding 
the changes, you may contact me at mwd@mail.maricopa.gov or 602-506-4732. 

y11ti~~ 
Michael Duncan , P.E. , CFM 
Project Manager 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRoDucTioN AND TECHNICAL SERVICES CoNTRACTOR 

Mr. Michael Duncan, P. E., CFM 
Project Manager 
Flood Control District of Maricopa County 
280 I West Durango Street 
Phoenix, AZ 85009 

Dear Mr. Duncan : 

June 11 ,20 14 

IN REPLY REFER TO: 
Case No.: 13-09-2966P 
Communities: City ofEI Mirage and 

Maricopa County, AZ 
Community Nos.: 040041 and 040037 

316-AD 

This responds to your request dated May 8, 20 I 4, that the Department of Homeland Security's Federal 
Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for 
Maricopa County, Arizona and Incorporated Areas. Pertinent information abo ut the request is li sted 
below. 

Identifier: Lower El Mirage Wash Basin Project 

Flooding Source: Lower El Mirage Wash 

FIRM Panel(s) Affected: 04013Cl680L 

The data required to complete our review, which must be submitted within 90 days of the date ofthis 
Jetter, are I is ted on the enclosed summa1-y. 

If we do not receive the required data within 90 days, we will suspend our process ing of your request. 
Any data submitted after 90 days will be treated as an original submittal and wi ll be subject to a ll 
submittal/payment procedures, including the flat review and process ing fee for requests of thi s type 
estab li shed by the current fee schedule. A copy of the notice summari zing the current fee schedule, 
which was publi shed in the Federal Register, is available on the FEMA website at 
http: //www.fema.gov/plan/prevent/fl1m/frm_fees.shtm for your information. 

FEMA receives a very large vo lume of requests and cannot ma intain inactive requests for an indefinite 
period oftime. Therefore, we are unable to grant extensions for the submission of required data/fees for 
revision requests. If a requester is informed by letter that add itional data are required to complete our 
review of a request, the data/fee must be submitted within 90 days ofthe date of the Jetter. Any fees 
already paid will be forfeited for any request for which the requested data are not received within 90 days. 

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 



If you have general questions about your request, FEMA policy, or the National F lood Insurance 
Program, please call the FEMA Map Information eXchange (FMIX), toll free, at I -877-F EMA MAP 
( 1-877-336-2627). If you have specific questions concerning your request, please contact your case 
rev iewer, Mr. Paul Anderson, P.E., CFM, by e-mail at PMAnderson@ mbake rintl.com or by telephone at 
720-514-1121 , or the Revisions Coordinator for your request, Mr. Joseph Kuechenmeister, P.E., CFM, at 
JKuechenmeister@ m bakerintl.com or at (720) 4 79-3 181. 

Enclosure 

cc: Mr. William Wiley, P.E. 
Chief Eng ineer and General Manager 
Mari copa County 

Mr. Jorge Gastelum, P.E. 

Sincerely, 

Syed Qayum, CFM 
LOMR Technical Manager 
BakerAECOM 

Director of Development and Community Services 
City Eng ineer 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble and Associates Consulting Engineers 



bee: Regional Administrator R9-MT 
State Coordinator 
PTS Case File: MBJ/JRK/PMA 



NATIONAL FLOOD INSURANCE PROGRAM 

Case No.: 13-09-2966P 

FEMA PRODUOION AND TECH 'ICAL SERVICES CONTRACTOR 

Summary of Additional Data Required to Support a 
Letter of Map Revision (LOMR) 

Req uester: Mr. Michael Duncan, P.E. , CFM 

Communi ties: City of El Mirage and Mari copa 
Coun ty, AZ 

Commun ity Nos.: 04004 1 and 040037 

The issues listed be low must be addressed before we can continue the review of your request. 

I. Please provide GIS data fo r the proposed condi tions topographic work maps from the Conditional 
Letter of Map Revision (CLOMR) enti tled, "Conditional Letter of Map Revision Lower El Mirage 
Wash," prepared by Dibble Engineering, dated May I, 201 3. Please ensure the digital data is 
spatially referenced as we ll as includes what projection (coordinate system, exampl e: UTM/State 
Plane) was used so that it may be used fo r accurate mapping purposes. 

2. Pl ease submit documentation of the notifi cation to property owners who will be affected by any 
widening/shifting of the base ( !-percent-annual-chance) fl oodplain and/or any base fl ood elevations 
(BFE) increases along Lower El Mirage Wash. 

Please send the required data and/or fee directly to us at the address shown at the bottom of thi s page. For 
identificati on purposes, please include the case number referenced above on all correspondence. 

LOMC Clearinghouse, 847 South Pickett Stree t, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technica l Services Cont ractor for the National Flood Insurance Program 





Flood Control District 
of Maricopa County 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 
TI: 602-505-5897 

May 8, 2014 

LOMC Clearinghouse 

847 South Pickett Street 

Alexandria, VA 22304 

SUBJECT 

REFERENCE 

CLOMR-to-LOMR packet 

Case No. 13-09-1703R 

CLOMR issued on July 30, 2013 

Lower El Mirage Wash Basin project 

Board of Directors 
Denny Barney, District 1 

Steve Chucri , District 2 

Andrew Kunasek, District 3 
Clint L. Hickman, District 4 
Mary Rose Wilcox, District 5 

The subject project has been completed . The enclosed disk contains an application packet that 
includes the various required documentation and the as-built plans of the project. A check for 
the $5,000 fee is enclosed. 

You may contact me at 602-506-4732, or at mwd@mail.maricopa.gov. 

Sincerely, 

1Jt£Ja?D~ 
Michael Duncan , P.E., CFM 

Project Manager 

File: AWT (EM) 3.1 



CLOMR-TO-LOMR PACKET 

CASE NO 

PROJECT 

CONTACT 

13-09- 1703R 

Lower El Mirage Wash Basin 

Mike Duncan, P.E., CFM 
Project Manager 
Flood Control District of Maricopa County 
602-506-4732 

page 1 of 2 

1. Application forms - - MT-2 Forms 1 and 2 are attached; Form 3 - see CLOMR 
2. Processing fee -- check enclosed 
3 . As-built plans 

a. A PDF of the certified as-built plans is included on the disk. Sheets 24 and 

25 of the as-bu ilt plans contain the tables of point elevations and the 
annotated as-built elevations. 

b . Of the locations where as-built elevations were captured, 17 were at the 

bottom of the detention basin . The differences and average are listed here: 

17 Spot check points at the Bottom of the Basin 

Point# Design As-built Elevation 
Elevation Elevation Difference 

(feet) (feet) (feet ) 

117 1109.61 1109.8 0.19 
134 1107.96 1108.1 0.14 

220 1107.96 1108.1 0.14 
374 1108.73 1109.4 0.67 
436 1109.23 1108.8 -0.43 
437 1109.12 1109.1 -0.02 
440 1108.91 1108.9 -0.01 

474 1109.11 1109.4 0.29 
649 1107.77 1107.3 -0.47 

650 1108 .36 1108.1 -0.26 

655 1108.65 1108.3 -0.35 
748 1106.99 1106.7 -0.29 

751 1105.64 1105.0 -0 .64 

753 1106.62 1106.5 -0.12 
771 1107.00 1107.4 0.40 
772 1107.24 1107.4 0.16 
773 1107.34 1107.8 0.46 

Average of the elevat ion differences -0.008 

The average elevation difference, -0.008 feet, is quite small; therefore, the 

modeling of the CLOMR submittal is accurate and applicable . 
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4. Annotated F.I. R. M. 

The annotated Flood Insurance Rate Map was submitted during the CLOMR 
processing, to Paul Anderson on July 23, 2013. 

5. Notification to the affected property owners 

Copies of the letters to all affected property owners were included in 
Appendix H2 of the CLOMR package. 

6. Letter from community - adopt/enforce -- attached 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sou rces, gathering and maintaining the needed data, and completing , reviewing, and submitting the form. You are not required 
to respond to this collection of information un less it displays a va lid OMB control number. Send comments regard ing the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arling ton , VA 20958-3005, Paperwork Reduction Project (1660-0016) . 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Publ ic Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FI RM) . 

ROUTINE USE(S) : The info rmation on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood 
Insurance Program (NFI P) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

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

[8J LOMR: A letter from DHS-FEMA officially revising the current NFI P map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See 44 CFR Ch . 1, Parts 60, 65 & 72) 

B. OVERVIEW 

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

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

Example: 480301 City of Katy TX 48473C 00050 02/08/83 
480287 Harris County TX 48201C 0220G 09/28/90 

040041 City of El Mi rage AZ 04013C 1680L 10/16/13 

040037 Maricopa County Unincorporated Areas AZ 04013C 1680L 10/16/13 

2. a. Flooding Source: Lower El Mirage Wash 

b. Types of Flooding : [8J Riverine D Coastal D Shallow Flooding (e.g., Zones AO and AH) 

D Alluvial fan D Lakes D Other (Attach Description) 

3. Project Name/Identifier: Lower El Mirage Wash Basin 

4. FEMA zone designations affected: A, 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) 

[8J Physica l Change D Improved Methodology/Data [8J Regu latory Floodway Revision [8J Base Map Changes 

D Coastal Analysis [8J Hydraulic Analysis [8J Hydrologic Analysis D Corrections 

D Weir-Dam Changes D Levee Certification D Alluvial Fan Analys is D Natural Changes 

[8J New Topographic Data D Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required , but is very helpfu l during review. 
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b. The area of revis ion encompasses the following structures (check all that apply) 

Structures: I:8J Channelization 0 Levee/Fioodwall 1:8J Bridge/Culvert 

0Dam 0Fill 0 Other (Attach Description) 

6. 0 Documentation of ESA compliance is submitted (required to initiate CLOMR review) . Please refer to the instruclions for more information. 

C . REVIEW FEE 

Has the review fee for the appropriate reque st category been included? I:8J Yes Fee amount: $5.000 

0 No, Attach Explanation 

Please see the DHS -FEMA Web site at http://www.lema goviplan/prevent/fhmtrrm fees.shtm for Fee Amounts and Exemptions. 

D . SIGNATURE 

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 
fin e or imprisonment under Title 18 of the United States Code , Section 1001 . 

Name: Michael Duncan, P.E., CFM Company: Flood Control District ofMaricopa County 

Mailing Address: Daytime Telephone No.: 602-506-4732 I Fax No. : 602-506-8561 
2801 W Durango St 
Phoenix AZ 85009 E-Mail Address: mwd@mail .maricopa .gov 

Signature of Requester (required): tr/idd/)t~!Yl~ Date : (j-3!J-.J'I -
As the community official responsible for floodplain management. I l1ereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or condllional 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 requirements for when fill is 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 . For Conditiona l LOMR requests, the 
applica nt has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application . Fo r 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been ach ieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from th e agency showing its compliance with Sect ion 7 (a)(2) 
of the ESA will be submitted. In addition , we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or wi ll 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 : Jorge Gastelum, PE, Director of Development and Community Name: City of El Mirage 
Community Services/City Engineer 

Mailing Address: Daytime Te lephone No.: 623-876-2976 I Fax No.: 623-933-8418 

12145 NW Grand Avenue 

El Mirage AZ 85335 
E-Mail Address: jgastelum@cityofelmirage.org 

Community Official 's Signature (required) :~ .... --~-. b-"..._\....,L Date: J.{- ?-.,- ,..., 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a li censed land surveyor, registered professional engineer, or archi tect authorized by law to certify 
elevation infom1ation data, hydrologic and hydraulic analysis , and any other supporting infom1alion as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instruct ions. All documents submitted in support of this request are correct to the bes t of my knowledge . I understand that 
any false statement may be punishable by fi ne or imprisonment under Title 18 of the United States Code , Section 1 001. 

Certifier's Name: Josh Papwo rth, P.E. License No.: 37878 Expiration Date: 9/30/14 

Company Name: Dibble & Associates Consulti ng Engineers Telephone No.: 602-957-1155 Fax No.: 602-957-2838 ----' ~ J-, Date t.l. 2 cr. \41 E-Mail Address: Signature 
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b. The area of revision encompasses the following structures (check al l that apply) 

Structures: D Channelization D Levee/Fioodwall D Bridge/Cu lvert 

D Dam 0Fil l D Other (Attach Description) 

6. D Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? D Yes Fee amount: $ _ _ 

D No, Attach Explanation 

Please see the DHS-FEMA Web s ite at http://www.fema .gov/plan/prevent/fhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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 . 

Name: Company: 

Mailing Address : Daytime Telephone No.: I Fax No.: 

E-Mail Address: 

Signature of Requester (required): Date: 

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 requirements for when fill is 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 . For Conditional LOMR requests, the 
applicant has documented Endange red Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted. 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 : Timothy S. Phillips , P.E., Chief Engineer & General Community Name: Maricopa County 
Manager 

Mailing Address: Daytime Telephone No.: 602-506-1501 I Fax No.: 602-506-4601 

2801 W Durango St 

Phoenix AZ. 85009 E-Mail Address: 

Community Official 's Signature (requi red): \.__2:>\2-_ Date: S\2\ 'i 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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 data , hydrologic and hydraulic ana lysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. 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 . 

Certifier's Name: License No.: Expiration Date: 

Company Name: Telephone No.: Fax No.: 

Signature: Date: l E-Mail Address: 
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Ensure the forms that are appropriate to your revision request are included in your submittal. 

Form Name and (Number) Required if ... 

[8:1 Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

[8:1 Riverine Structu res Form (Form 3) Channel is modified, addition/revision of bridge/culverts, 
addition/revision of levee/floodwall, addition/revision of dam 

0 Coasta l Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvia l Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011 ) 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 

Seal (Optiona l) 

MT-2 Form 1 Page 3 of 3 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Exp ires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMS 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arl ington VA 20958-3005, Paperwork Reduction Project 
(1660-0016) . 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S) : The information on this form may be disclosed as genera lly permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regard ing a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: .=L.,.ow=e,_r =E,__,I M~ir,_a"'e"---------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis 1:8] Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) 1:8] Changed physica l condition of watershed 

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

Location 

conf. @ Agua Fria River 

conf. @ LEMW Tributary 

Drainage Area (Sq. Mi .) 

27 .82 

26.93 

3. Methodology for New Hydro logic Analysis (check all that apply) 

1,753 

1,77 1 

Effective/FIS (cfs) 

294 

480 

Revised (cfs) 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

1:8] Precipitation/Runoff Model -7 Specify Model : LEMWB POST.dat of CLOMR 

D Other (please attach description) 

Please enclose all relevant models in digital format , maps, computations (i ncluding computation of parameters) , and documentation to support the 
new analysis . 

4. Review/Approval of Analysis 

If your community requi res a regional , state , or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes 1:8] No 

If yes, then fil l out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence w/Agua Fria River See CLOMR 1098.7 1098.7 
mar;>s 

Upstream Limit* 730ft. ur;>stream of Cactus Rd . 1.514 111 7. 1 1116.8 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-H"'E'""C"---'-RA"-"'S"'-'v"'e"'rs,_,i"'o'-'n-"4ec.1-'-'.-"0 __________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CH ECK-RAS, to aid in the rev iew of HEC-2 and HEC-RAS hydraulic models , 
respective ly. We recommend that you rev iew your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

File Name: 
LEMW_DupEff 

File Name: 

File Name: 
LEMW_PreProj 

File Name: 
LEWW _PostProj 

File Name: 

Plan Name: File Name: 
LEMW_DupEff LEMW_DupEff 

Plan Name: Fi le Name: 

Plan Name: Fi le Name: 
LEMW_PreProj LEMW_PreProj 

Plan Name: Fi le Name: 
LEWW_PostProj LEWW_PostProj 

Plan Name: File Name: 

* For details, refer to the corresponding section of the instructions. 

[8:1 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

Plan Name: 
LEMW_DupEff NGVD 1929 

Plan Name: 

Plan Name: 
LEMW_PreProj NAVD 1988 

Plan Name: 
LEWW _PostProj NAVD 1988 

Plan Name: 

A certified topographic work 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 rev isions) or the boundaries of the 1%- and 0.2%-annua l-chance 
floodplains and regulatory floodway (for detailed Zone AE , AO, and AH revisions); location and alignment of all cross sections with stat ioning contro l 
indicated; stream, road , and other alignments (e .g., dams, levees , etc.); current community easements and boundaries; boundaries of the requeste r's 
property; certification of a registered professiona l engineer reg iste red in the subject State ; location and description of reference marks; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

[8:1 Digital Mapping (G IS/CADD) Data Submitted (preferred) 
Topographic Information: New mar;>r;>ing for the r;>roject- 1-foot vert. contour 

Source: Coor;>er Aerial Mar;>r;>ing Comr;>any Date : A ril 2012 

Accuracy: Hor. scale: 1"=40' Vert .: +/- 0.5 ft . accuracy 

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

[8:1 Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

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

a. For CLOMR requests , if either of the fol lowing is true , please submit evidence of compl iance with Section 65.12 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and wou ld resu lt in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would resu lt in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does th is LOMR req uest cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes D No 
If Yes, please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fil l? ~ Yes D No 

If Yes , the community must be able to certify that the area to be removed from the specia l fl ood hazard area, to include any structures or 
proposed structures , meets all of the standards of the local floodpla in ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regu lations set forth at 44 CFR 60.3(A)(3) , 65.5(a)(4) , and 65.6(a)(1 4). Please see the MT-2 instru ctions for more information. 

3. For LOMR requests, is the regu latory fl oodway being revised? I:8J Yes D No 

If Yes, attach evidence of regulatory floodway revision notification. As per Parag raph 65.7(b)(1) of the NFIP Regulat ions, notification is 
requ ired for requests involving revis ions to the regulatory fl oodway. (Not requ ired for revisions to approximate 1 %-annua l-chance floodplains 
[studied Zone A designation] un less a regu latory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instruct ions .) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not mclus1ve of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65. 
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~ Revised Zone AE Floodplain 

§ Revised Zone X Floodplain 
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(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

QQNTAINS: 
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MARICOPA COUNTY 040037 1680 
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used when placing map orders: the Community Number shown 
above should be used on insurance applications ror the subject 
community. 

MAP NUMBER 
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City of 
ELMIRAGE 

Development & Community Services 

Arizona 

GRAND HERITAGE, BRIGHT FUTURE! 

April24, 2014 

Subject: FEMA Case No. 13-09-1703R 
Flooding source - Lower El Mirage Wash 

To whom it may concern: 

12145 NW Grand Avenue, El Mirage 85335 

623-972-8116; Fax 623-933-8418; TDD 623-933-3258 

www. cityofelmirage. org 

A flood control project has been completed on the Lower El Mirage Wash. It functions as a 

detention basin and is called the Lower El Mirage Wash Basin. The discharges of Lower El 
Mirage Wash have been attenuated by this project. As a result, both the FEMA floodplain and 
floodway of Lower El Mirage Wash have been modified by this project. 

The City of El Mirage will adopt and enforce the modified regulatory floodway and floodplain. 
The related regulations, processes, and activities are part of our regulation of development and 

improvements within the City. 

Please let me know any questions. You can reach me at (623) 876-2976 or at 
j gastelum@cityofelmirage.org. 

Sincerely, 

~ ... --~ &'-!.~ \._ L 
Jorge Gastelum, P.E. 
Director of Development and Community Services I City Engineer 
City ofEl Mirage 

cc: Michael Duncan, P.E., CFM, Project Manager, Flood Control District of Maricopa 
County 





Federal Emergency Management Agency 
Washington, D.C. 20472 

July 30, 2013 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Andy Kunasek 
Chairman, Maricopa County Board of Supervisors 
301 WestJefferson Street, I Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Kunasek: 

IN REPLY REFER TO: 
Case No. : 13-09-1703R 
Community Name: Maricopa County, AZ 
Community No.: 040037 

We are providing our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed 
project within your community that, if constructed as proposed, could revise the effective Flood Insurance Study report 
and Flood Insurance Rate Map for your community. 

If you have any questions regarding the floodplain management regulations for your community, the National Flood 
Insurance Program (NFIP) in general , or technical questions regarding this CLOMR, please contact the Director, 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Oakland, California, 
at (510) 627-7175 , or the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 
( l -877-FEMA MAP). Additional information about the NFIP is availab le on our website at 
http ://www.fema.gov/nfip. 

Sincerely, ""') -L l _ ___, 
( i ')' I 

/-. --) --,.-<--·v(\ /'\/ _, "'!I \.../ ~ 
II 

Siamak Esfandiary,.Ph .D., P.E., Program Specialist 
Eng ineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 

For: Luis Rodriguez, P.E. , Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

Conditional Letter of Map Revision Comment Document 

cc : The Honorable Lana Mook 
Mayor, City of El Mirage 
City Hall 

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

Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble Engineering 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT 

COMMUNITY INFORMATION PROPOSED PROJECT DESCRIPTION BASIS OF CONDITIONAL REQUEST 

Maricopa County 
DETENTION BASIN HYDROLOGIC ANALYSIS 

CULVERT HYDRAULIC ANALYSIS 
Arizona 

FLOODWAY 
(Unincorporated Areas) 

NEW TOPOGRAPHIC DATA 
COMMUNITY 

COMMUNITY NO. : 040037 

APPROXIMATE LATITUDE & LONGITUDE: 35.589, -1 12.321 
IDENTIFIER Lower El Mirage Wash Basin SOURCE: USGS QUADRANGLE DATUM: NAD 83 

AFFECTED MAP PANELS 

TYPE: FIRM* NO.: 040 13C 1680L DATE : October 16, 2013 • FIRM - Flood Insurance Rate Map 

FLOODING SOURCE(S) AND REACH DESCRIPTION 

Lower El Mirage Wash -from approximately 4,430 feet downstream to approximately 2,400 feet upstream of North El Mirage Road 

PROPOSED PROJECT DESCRIPTION 

Flooding Source Proposed Project Location of Proposed Project 

Lower El Mirage Wash Detention Basin Modification Just upstream of North El Mirage Road 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

Flooding Source Effective Flooding Proposed Flood ing Increases Decreases 

Lower El Mirage Wash Floodway Floodway None Yes 

BFEs* BFEs Yes Yes 

Zone AE ZoneAE None Yes 

• BFEs . Base (1-percent-annual-chance) Flood Elevations 

COMMENT 

This document provides the Federal Emergency Management Agency's (FEMA's) comment regarding a request for a CLOMR for the project described above. 
This document is not a final determination ; it only provides our comment on the proposed project in relation to the flood hazard information shown on the effective 
National Flood Insurance Program (NFIP) map. We reviewed the submitted data and the data used to prepare the effective flood hazard information for your 
community and determined that the proposed project meets the minimum floodplain management criteria of the NFIP. Your community is responsible for 
approving all floodplain development and for ensuring that all permits required by Federal or State/Commonwealth law have been received. State/Commonwealth , 
county, and community officials, based on their knowledge of local conditions and in the interest of safety, may set higher standards for construction in the Special 
Flood Hazard Area (SFHA), the area subject to inundation by the base flood . If the State/Commonwealth, county, or community has adopted more restrictive or 
comprehensive floodplain management cri teria, these criteria take precedence over the minimum NFIP criteria . 

This comment is based on the flood data presently available. If you have any questions about th is document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 

,'") j 
. .. , 

~- '..-' ., },"\ __ / '.. ----~'-;/•' 
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J 
Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.13091703R. H20 104 
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Feder al Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS CONDITIONAL REQUEST 

CID Num ber: 040041 Name: City of El Mirage, Arizona 

AFFECTED MAP PANELS 

TYPE: FIRM* NO .. 04013C1680L DATE: October 16, 2013 

CLOMR-APP 

This comment is based on the fiood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema .gov/nfip. 

. ' ) ' ~ --- - ·<- '<' ., r, __ /'-..---..... 7 /..-

Siamak Esfandiary, Phb. , P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13091 703R. H20 104 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

To determine the changes in flood hazards that will be caused by the proposed project, we compared the hydraulic modeling reflecting the proposed 
project (referred to as the proposed condi tions model) to the hydraulic model ing used to prepare the Flood Insurance Study (F!S) (referred to as the 
effective model). If the effective model does not provide enough detail to evaluate the effects of the proposed project, an existing conditions model must 
be developed to provide th is deta il. This existing conditi ons model is then compared to the effecti ve model and the proposed conditions model to 
differentiate the increases or decreases in flood hazards caused by more detailed modeling from the increases or decreases in flood hazards that will be 
caused by the proposed project. 

The table below shows the changes in the BFEs: 

BFE Comparison Table 

Flooding Source: Lower El Mirage Wash BFE Change (feet) Location of maximum change 

Existing vs. Maximum increase 0.2 Approximately 3,330 feet downstream of North El Mirage Road 
Effecti ve Maximum decrease 3.4 Just upstream of North El Mirage Road 

Proposed vs. Maximum increase 0.3 Just upstream of North El Mirage Road 
Existing Maximum decrease None N/A 

Proposed vs. Maximum increase 0.2 Approximately 3,330 feet downstream of North El Mirage Road 
Effective Maximum decrease 3.2 Just upstream of North El Mirage Road 

Increases due to the proposed project that exceed those permitted under Paragraphs (c)( I 0) or (d)(3) of Section 60.3 of the NF!P regulations must adhere 
to Section 65 .12 of the NFIP regulations. With this request, your community has com plied wi th all requirements of Paragraph 65. l2(a) of the NFIP 
regulations. Compliance with Paragraph 65. 12(b) also is necessary before FEMA can issue a Letter of Map Revision when a community proposes to 
permit encroachments into the effective regulatory floodway that will cause BFE increases in excess of those permitted under Paragraph 60 .3(d)(3). 
existing development that may be necessary to resolve the potenti al violation . 

NFIP regulations Subparagraph 60.3 (b )(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated portion of any 
watercourse is mai ntained. This provision is incorporated into your community's existing floodp lain management ordinances; therefore, responsibility for 
maintenance of the altered or relocated watercourse, including any related appurtenances such as bridges, culverts, and other drainage structures, rests wi th 
your community. We may request that your community subm it a description and schedule of maintenance activ ities necessary to ensure this requirement. 

This comment is based on the flood data presently available. If you have any questions about th is document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 
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Siamak Esfandiary, Ph.D., P.E , Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR.13091703R.H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

DATA REQUIRED FOR FOLLOW-UP LOMR 

CLOMR-APP 

Upon completion of the project, your community must submit the data listed below and request that we make a final determination on 
revising the effective FIRM and FIS report. If the project is built as proposed and the data below are received, a revision to the FIRM and 

FIS report would be warranted. 

• Form I , entitled "Overview & Concurrence Form." Detailed application and certification forms must be used for requesting final 

revisions to the maps . Therefore, when the map revision request for the area covered by this letter is subm itted, Form 1 must be included. 

If as-built cond itions differ from the proposed plans, please submit new forms , which may be accessed at http ://www.fema.gov/national­
flood-insurance-program-flood-hazard-mapping/mt-2-application-forms-and-instructions, or annotated copies of the previously subm itted 

forms showing the revised information. 

• Hydraulic analyses, for as-built conditions, of the base flood and the regu latory floodway, together with a topographic work map showing 

the revised floodp lain and floodway boundaries. P lease ensure that the revised information ties in with the current effective information at 
the downstream and upstream ends of the revised reach. 

• An annotated copy of the FIRM, at the scale of the effective FIRM, that shows the revised floodplain and floodway boundary delineations 

shown on the submitted work map and how they tie into the floodplain and floodway boundary de lineations shown on the current effective 
FIRM at the downstream and upstream ends of the revised reach . 

• As-bui lt plans, cert ified by a registered professional engineer, of all proposed project elements. 

This comment is based on the ftood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Addi tional Information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 

') ' \ / ./ 'Jf\ /\...----·.._/ / 
Siamak Esfandiary, Ph.D., P.E .. Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13091703R. H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

1 CLOMR-APP 

• A copy of the public notice distributed by your commun ity, stating its intent to rev ise th e regulatory fl oodway, or a signed statement by 
yo ur commun ity that it has notifi ed all affected property owners and affected adj acent jurisdicti ons. 

• Documentation of the noti fication to propeny owners who will be affected by any widening/shi ft ing of the base fl oodplai n and/or any 

BFE increases along Lower E l Mirage Wash. 

• Evidence that your community has, prior to approval of the proposed encroachment, adopted floodplain management ordinances th at 
incorporate the increased BFEs and revised fl oodway boundary delineations to refl ect the post-project conditions, as stated in Paragraph 
65 .12(b) . 

• A letter stating that your community will adopt and enfo rce the modified regul atory fl oodway, OR, if the State/Commonwealth has 
j urisdiction over either the regulatory floodway or its adoption by your comm unity, a copy of yo ur commun ity 's letter to the appropriate 
State/Commonwealth agency notifyi ng it of the modification to the regul atory fl oodway and a copy of the letter from that agency stating its 
approval of the modificati on. 

• FEMA's fee schedule for reviewing and processing req uests for conditional and final modifications to published flood info rmation and 
maps may be accessed at http ://www.fema.gov/forms-documents-and-softwarelflood-map-related-fees. The fe e at the time of the map 
revis ion submittal must be rece ived before we can begi n process ing the request. Payment of this fe e can be made through a check or 
money order, made payable in U. S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only). Please 
fo rward the payment, along with the revision app lication, to the foll owing address: 

LOMC Clearinghouse 
84 7 South Pickett Street 
Alexandri a, VA 22304 

After receiv ing appropriate documentation to show that the project has been comp leted, FEMA will initi ate a rev ision to the FIRM and FIS 
repot1. Because the flood hazard information (i.e., BFEs, base fl ood depths, SFHAs, zo ne designations, and/or regulatory fl oodways) will 
change as a result of the project, a 90-day appeal period will be initiated fo r the revision, during whi ch comm un ity offi cials and interested 
persons may ap peal the revised fl ood hazard info rmation based on scientific or technical data. 

This comment is based on the ftood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street. Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 

< >-.)'\ /"-..-~?// -

Siamak Esfand iary , Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federa l Insurance and Mitigation Admin istration 

. ... , 

132942 PT202.BKR.13091703R.H20 104 
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COMMUNITY REMINDERS 

Federal Emergency Management Agency 
Wash ington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) 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, Mitigation Division 

Federal Emergency Management Agency, Region IX 
1111 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

A countywide study has been cond ucted for Maricopa County, Arizona and Incorporated Areas, and final cop ies of the revised FIRM and 
FIS report will become effective on October 16, 2013 . When the revision request fo llowing this CLOMR is submitted, please ensure that 
the data submitted for the revision ties into the data effective at the time of the submittal. 

This comment is based on the fiood data presently available. If you have any questions about th is document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria , VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema.govlnfip. 

Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13091703R. H20 104 



Federal Emergency Management Agency 
Washington, D.C. 20472 

July 30, 2013 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Lana Mook 
Mayor, City of El Mirage 
City Hall 
12145 Northwest Grand Avenue 
El Mirage, AZ 85335 

Dear Mayor l'vfook : 

IN REPLY REFER TO: 
Case No.: 
Community Name : 
Community No. : 

13-09-1703 R 
City of El Mirage, AZ 
040041 

We are providing our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed 
project within yo ur community that, if constructed as proposed, could revise the effective Flood Insurance Study report 
and Flood Insurance Rate Map for your community. 

If you have any questions regarding the floodplain management regulations for yo ur community, the National Flood 
Insurance Program (NFIP) in genera l, or technical questions regarding this CLOMR, please contact the Director, 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office i.n Oakland, California, 
at (51 0) 627-7175, or the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 
( l-877-FEMA MAP). Additional information about the NFIP is avai lable on our website at 
http :1 /www. fema.gov /nfip 

Sincerely, 

, ~; . ~ -, ! //_..., )< r 1 ,~ 
1 

.... / 

_,-y--- -'-"~·)/,\ ~ / - 1 / ~ 

Siamak Esfandiary , Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal1nsurance and Mitigation Administration 

List of Enclosures: 

For: Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

Cond itional Letter of Map Revision Comment Document 

cc: The Honorable Andy Kunasek 
Chairman, Maricopa County Board of Supervisors 

Ms. Sue McDermott, P.E. 
Deputy City Manager and City Engineer 
C ity ofEl Mirage 

Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Michae l Duncan, P.E., CFM 
Project Manager 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble Engineering 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT 

COMMUNITY INFORMATION PROPOSED PROJECT DESCRIPTION BASIS OF CONDITIONAL REQUEST 

City of El Mirage 
DETENTION BASIN HYDROLOGIC ANALYSIS 

CULVERT HYDRAULIC ANALYSIS 
Maricopa County 

FLOODWAY 
Arizona 

NEW TOPOGRAPHIC DATA 
COMMUNITY 

COMMUNITY NO. : 040041 

Lower El Mirage Wash Basin APPROXIMATE LATITUDE & LONGITUDE: 35.589, -112.321 
IDENTIFIER SOURCE: USGS QUADRANGLE DATUM : NAD 83 

AFFECTED MAP PANELS 

TYPE: FIRM* NO.: 04013C1680L DATE: October 16, 2013 * FIRM - Flood Insurance Rate Map 

FLOODING SOURCE(S) AND REACH DESCRIPTION 

Lower El Mirage Wash - from approx imately 4,430 feet downstream to approximately 2,400 feet upstream of North El Mirage Road 

PROPOSED PROJECT DESCRIPTION 

Flooding Source Proposed Project Location of Proposed Project 

Lower El Mirage Wash Detention Basin Modification 
From just upstream of North El Mirage Road to just downstream of Cactus 
Road 

Culvert Modification At North El Mirage Road 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

Flooding Source Effective Flooding Proposed Flooding Increases Decreases 

Lower El Mirage Wash Floodway Flood way Yes Yes 

BFEs* BFEs Yes Yes 

Zone AE Zone AE Yes Yes 

Zone A Zone AE None Yes 

* BFEs- Base (1-percent-annual-chance) Flood Elevations 

COMMENT 

This document provides the Federal Emergency Management Agency's (FEMA's) comment regard ing a request for a CLOMR for the project described above. 
This document is not a final determination; it only provides our comment on the proposed project in relation to the flood hazard information shown on the effective 
National Flood Insurance Program (NFIP) map. We reviewed the subm itted data and the data used to prepare the effective flood hazard information for your 
community and determ ined that the proposed project meets the minimum floodplain management criteria of the NFIP. Your community is responsib le for 
approving all floodplain development and for ensuring that all permits requ ired by Federal or State/Commonwealth law have been received. State/Commonwealth , 
county, and community officials, based on their knowledge of local cond itions and in the interest of safety, may set higher standards for construction in the Special 
Flood Hazard Area (SFHA), the area subject to inundation by the base flood . If the State/Commonwealth , county , or community has adopted more restrictive or 
comprehensive floodplain management criteria , these crite ria take precedence over the minimum NFIP criteria . 

This comment is based on the flood data presently ava ilable. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http://www.fema .gov/nfip. 
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Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR. 13091703R. H20 104 
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Federal Emergency Management Agency 
Washington, D. C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS CONDITIONAL REQUEST 

CID Number: 040037 Name: Maricopa County, Arizona 

AFFECTED MAP PANELS 

TYPE: FIRM* NO.: 0401 3C1680L DATE: October 16, 2013 

CLOMR-APP 

This comment is based on the ftood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Add itional Information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 
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Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13091703R. H20 104 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTI NUED) 

COMMUNITY INFORMATION 

To determine the changes in fl ood hazards that will be caused by the proposed project, we compared the hydraulic modeling refl ecting the proposed 
project (referred to as the proposed conditions model) to the hydraulic modeling used to prepare the Flood Insurance Study (FIS) (referred to as the 
effec ti ve model). If the effect ive model does not provide enough detail to evaluate the effects of the proposed proj ect, an existing conditions model must 
be developed to provide thi s detail. This ex isting conditions model is then compared to the effective model and the proposed conditions model to 
differen ti ate the increases or decreases in fl ood hazards caused by more detailed modeling from the increases or decreases in fl ood hazards that will be 
caused by the proposed project. 

The table below shows the changes in the BFEs: 

BFE Compari son Table 

Flooding Source: Lower El Mirage Wash BFE Change (feet) Location of maximum change 

Ex isting vs. Maximum increase 3.4 Approximately 2,950 feet downstream of North El Mirage Road 

Effective Maximum decrease 3. 1 Approximately 620 feet downstream of North El Mirage Road 

Proposed vs. Max imum increase 0.6 Approximately 200 feet downstream of North El Mirage Road 

Existing Maximum decrease 3.5 Approximately 240 feet downstream of North El Mirage Road 

Proposed vs. Maximum increase 3.2 Approximately 2,950 feet downstream of North El Mirage Road 

Effective Maximum decrease 5.1 Approximately 2 10 feet downstream of North El Mirage Road 

Increases due to the proposed project that exceed those permitted under Paragraphs (c)( I 0) or (d)(3) of Section 60.3 of the NFIP regulations must adhere 
to Section 65 .12 of the NFIP regulations. With this request, your communi ty has complied with all requirements of Paragraph 65.1 2(a) of the NFIP 
regul ations. Compli ance wi th Paragraph 65. 12(b) also is necessary before FEMA can issue a Letter of Map Revision when a community proposes to 
permit encroachments into the effective regul atory fl oodway that will cause BFE increases in excess of those pem1itted under Paragraph 60.3(d)(3). 
existing development that may be necessary to resolve the potential violation. 

NFlP regulations Subparagraph 60.3(b )(7) requires communities to ensure that the fl ood-carrying capacity within the altered or relocated portion of any 
watercourse is maintained. Thi s provision is incorporated into your community' s existing fl oodplain management ordinances; therefore, responsibil ity fo r 
maintenance of the altered or relocated watercourse, including any related appurtenances such as bridges, culverts, and other drainage structures, rests 
with your community. We may request that your communi ty subm it a description and schedule of main tenance activities necessary to ensure this 
requi rement. 

This comment is based on the flood data presently available. If you have any questions about this document, please contact the FE MA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA website at http ://www.fema.gov/nfip. 
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Siamak Esfandiary, Ph.D ., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202.BKR. 13091703R. H20 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

DATA REQUIRED FOR FOLLOW-UP LOMR 

CLOMR-APP 

Upon comp letion of the project, your community must submit the data li sted below and request that we make a final determination on 
revising the effective FIRM and FlS report. If the project is built as proposed and the data below are received, a revision to the FIRM and 

FIS report wou ld be warranted. 

• Form I , entitled "Overview & Concurrence Form." Detailed app lication and certification forms must be used for requesting final 
revisions to the maps. Therefore, when the map revision request for the area covered by this letter is submitted, Form 1 must be included. 
If as-bui lt cond itions differ fro m the proposed plans, please subm it new forms, which can be accessed at http ://www.fema.gov/national­

flood-insurance-program-flood-hazard-mapping/mt-2-application-forms-and-instructions, or annotated copies of the previously submitted 

forms showing the revised information. 

• Hydraulic analyses, for as-built conditions, of the base flood and th e regulatory floodway, together with a topographic work map showing 
the revised fl oodplain and floodway boundaries. Please ensure that the revised information ties in with the current effective infonnation at 
the downstream and upstream ends of the revised reach . 

• An annotated copy of the FIRM, at the scale of the effective FIRM, that shows the revised floodplain and floodway boundary delineations 

shown on the submitted work map and how they tie into the floodplain and floodway boundary delineations shown on the current effective 

FIRM at the downstream and upstream ends of the revised reach. 

• As-bu il t plans, certified by a registered professional engineer, of all proposed project elements. 

This comment is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX} toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria , VA 22304. Additional information about 
the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 

' , 'j :. '\ \ ~~/' 
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Siamak Esfandiary, Ph .D., P.E., Program Specialist 
Engineering Management Branch 
Federal insurance and Mitigation Admin istration 132942 PT202. BKR.13091703R. H20 104 
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CLOMR-APP 

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

• Documentation of the notification to property owners who wil l be affected by any widening/shifting of the base floodplain and/or any 

BFE increases along Lower E l Mirage Wash. 

• Evidence that your community has, prior to approval of the proposed encroachment, adopted floodplain management ordinances that 
incorporate the increased BFEs and revised floodway boundary delineations to reflect the post-project conditions, as stated in Paragraph 
65 .12(b). 

• A letter stating that your community will adopt and enforce the modified regul atory floodway, OR, if the State/Commonwealth has 

jurisdiction over ei ther the regulatory floodway or its adoption by your community, a copy of your communi ty ' s letter to the appropriate 
State/Commonwealth agency notifying it of the mod ification to the regulatory floodway and a copy of the letter fro m that agency stating its 

approval of the modification. 

• FEMA's fee schedule for rev iewing and processing requests for cond itional and fi nal modifications to published flood information and 
maps may be accessed at http://www.fema.gov/forms-documents-and-softwarelflood-map-re lated-fees . The fee at the time of the map 
revision submittal must be received before we can begin process ing the req uest. Payment of thi s fee can be made through a check o r 
money order, made payable in U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only) . Please 
forward the payment, along with the revision application, to the fo llowing address: 

LOMC Clearinghouse 

847 South Pickett Street 
Alexandria, VA 22304 

After receiving appropriate documentation to show that the project has been completed, FEl\ilA wi ll initi ate a revision to the FIR.l\1 and FIS 
report. Because the flood hazard information (i.e. , BFEs, base flood depths, SFHAs, zone designat ions, and/or regulatory floodways) will 

change as a result of the project, a 90-day appeal period will be in iti ated for the rev ision, during which community officials and interested 
persons may appeal the revised fl ood hazard information based on scientific or technical data. 

This comment is based on the flood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877- FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is ava ilable on the FEMA website at http://www.fema.gov/nfip. 
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Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13091703R. H20 104 
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Federal Emergency Management Agency 
Wash in gton, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 
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We have des ignated a Consultation Coordinati on Officer (CCO) to ass ist your community. The CCO will be the primary liai son between 
yo ur commun ity and FEMA. For infom1ation regarding your CCO, please contact: 

Ms. Sall y M. Ziolkowski 
Director, M itigation Division 

Federal Emergency Management Agency, Region IX 
!Ill Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7 175 

A countywide study has been conducted for Maricopa County, Arizona and Incorporated Areas, and final copies of the revi sed FIRM and 
FIS report will become effec t ive on October 16, 201 3. When the revision request following thi s CLOMR is submitted, please ensure that 
the data submitted for the revis ion ties into the data effective at the time of the submitta l. 

This comment is based on the fiood data presently available. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877- FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304. Additional Information about 
the NFIP is available on the FEMA websi te at http://www.fema.gov/nfip. 

_.. . . <- :, ··,)\ .. / "'- -------/ / .. · 
Siamak Esfandiary, Ph .D., P. E., Prog ram Specialist 
Eng ineeri ng Management Branch 
Federal Insurance and Mitigation Administration 132942 PT202. BKR.13091703R. H20 104 





NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRODUCTION AND TECHNICAL SERVICES CONTRACTOR 

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

Dear Mr. Duncan: 

June 14, 20 13 

IN REPLY REFER TO: 
CaseNo.: 13-09-1703R 
Communities : City ofEI Mirage and 

Maricopa County, AZ 
Community Nos.: 040041 and 040037 

316-AD 

This responds to your submitta l dated May 2, 2013, conceming a March 29, 2013 , request that the 
Department of Homeland Security 's Federal Emergency Management Agency (FEMA) issue a 
conditional revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and 
Incorporated Areas. Pertinent information about the request is listed below. 

Identifier: Lower El Mirage Wash Basin 

Flooding Source: Lower EI Mirage Wash 

FIRM Panel(s) Affected: 040 13C 1605J 

The data required to complete our review, which must be submitted within 90 days of the date of this 
letter, are listed on the enclosed summary. 

If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and wi ll be subject to all 
submittaVpayment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, 
which was published in the Federal Register, is available on the FEMA website at 
http://www.fema.gov/planlprevent/fhmlfrm _fees .shtm for your information. 

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 



FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite 
period of time. Therefore, we are unable to grant extensions for the submission of required data/fees for 
revision requests . If a requester is informed by letter that additional data are required to complete our 
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees 
already paid will be forfeited for any request for which the requested data are not received within 90 days. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map lnfonnation eXchange (FMIX), toll free , at 1-877-FEMA MAP 
(I-877-336-2627). If you have specific questions concerning your request, please contact your case 
reviewer, Mr. Paul Anderson, by e-mail at PMAnderson@mbakercorp.com or by telephone at 720-514-
11 2 1, or the Revisions Coordinator for your request, Mr. Joseph Kuechenmeister, P.E. , CFM, at 
jkuechenmeister@mbakercorp.com or at (720) 479-3181. 

Enclosures 

cc: Ms. Sue McDermott, P.E. 
Deputy City Manager and City Engineer 
City of El Mirage 

Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble Engineering 

Sincerely, 

Syed Qayum, CFM 
LOMR Technical Manager 
BakerAECOM 



NATIONAL FLOOD INSURANCE PROGRAM 

Case No. : 13-09-1703R 

FEMA PRODUCTION AND T ECHNICAL SERVICES Co TRACTOR 

Summary of Additional Data Required to Support a 
Conditional Letter of Map Revision (CLOMR) 

Requester: Mr. Michael Duncan, P.E., CFM 

Communities: City of El Mirage and Maricopa 
County, AZ 

Community Nos.: 040041 and 040037 

The issues listed below must be addressed before we can continue the review of your request. 

1. Please submit a topographic drainage area map that includes the delineations of the sub-basins used in 
the submitted HEC-HMS hydrologic models. 

2. Our detailed revealed negative surcharges at Cross Sections 1.084 through 1.014 in the submitted pre­
project HEC-RAS hydraulic analysis. Please revise the floodway analysis so that all negative 
surcharges have been eliminated, or explain why this is not necessary. 

3. An ineffective flow area is defined as the area of a cross section that wi ll contain water that is not 
actively being conveyed. It is used to describe portions of a cross section in which water wi ll pond, 
but the velocity in the downstream direction is close to zero. Our review of the submitted pre- and 
post-project conditions HEC-RAS analyses revealed that the levee option was used at several 
locations along the revised reach of Lower El Mirage Wash to model the ineffective flow areas. 
However, the use of the ineffective flow area option may be more appropriate. Please provide 
documentation to support using the levee option, or make the appropriate changes. 

4. Our detailed review revealed water surface elevations (WSELs) higher than the end points of the 
cross section at the downstream section of Cactus Road at Cross Section 1.366 in the pre.:.p..mje_ft . 
conditions HEC-RAS hydraulic analysis along Lower El Mirage Wash. Please extend the cross 
sections so that the end points of all cross sections are equal to or higher than the conesponding 
WSEL. 

5. Our review revealed that the model parameters for the culverts at Cactus Road, El Mirage Road, 
North Park Place and the Golf Cart bridge differ from the as-built plans entitled "Lower El Mirage 
Wash Basin FDC No. 2012-C018," prepared by Flood Control District of Maricopa County­
Engineering Division, dated January 24, 2013. Please revise the submitted HEC-RAS models to 
reflect the correct as built parameters shown on the above-mentioned plans. 

6. Our detailed review revealed increases in Base Flood Elevation (BFE) as a result of the proposed 
project. Please provide evidence that the project meets all requirements of Section 65.12 of the NFIP 
regulations, including but not limited to: documentation of individual legal notice to all affected 
property owners, explaining the effects of the proposed action on their property; certification that no 
structures are located in areas that would be affected by the increases in BFE. 

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

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 















RESPONSES TO COMMENTS REGARDING 

ENDANGERED SPECIES ACT 

FEMA CLOMR CASE NO. 13-09-1703R 

PROJECT: LOWER EL MIRAGE WASH BASIN 

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

Planning and Project Management Division 

Flood Control District of Maricopa County 

2801 W Durango St 

Phoenix AZ 85009 

phone 602-506-4732 

These associated documents follow: 

-Photos of the existing 20-acre, mostly barren, basin site, 

which was roughly graded 10 years ago 

-Application to the Arizona Game and Fish Department 

-No Effect response from US Fish and Wildlife 

-Results of survey for burrowing owls 

-Copy attached of the Project 404 Permit 

File No . SPL-2012-00695-DB 

page 1 of 15 
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DEPARTMENT OF THE ARMY NATIONWIDE PERMIT VERIFICATION 

Los Angeles District 

Issued on February 12, 2013 



LOWER EL MIRAGE WASH BASIN PROJECT page 2 of 15 

Photos of the existing roughly-graded basin site 
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The 6-page printout from the Arizona Game and Fish Department 

On-Line Environmental Review Tool follows. 

This is from the Appendix H4 of the CLOMR Notebook. 



Arizona's On-line Environmental Review Tool 
Search ID: 20130207019585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/20 13 3:54:30 PM 

Project Location ... ... 
..... ·· •. I' ... 
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Project Name: Lower El Mirage Wash Basin 
Submitted By: Josh Papworth 
On behalf of: FCDMC 
Project Search 10: 20130207019585 
Date : 2/7/2013 3:54:23 PM 
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Project Category : Recreation Areas.Park and/or associated 
facilities, Creation/Construction of new facilities 
Project Coordinates (UTM Zone 12-NAD 83): 376855.602, 3717732.813 
meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle 10: 1249 
Quadrangle Name: EL MIRAGE 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 
Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 

The Department appreClates the opportunity to provide in-depth comments and project review when 
additional information or environmental documentation becomes available 

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3 
miles of Project Vicinity: 

No specral status species were documented as occurring within the project vicinity . However. further 
field investigaltons of the project area are highly recommended. Site visits may reveal previously 
unrecorded resources of special concern In locations where they are currently undocumented. 

No proposed or desrgnated cntrcal habitat rs withrn the project viClnrty . 

No Indian tribal la nds are within the project vicinity 

correctness of the Project Review Receipt content.v 
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Arizona's On-line Environmental Review Tool 
Search 10: 20 1302070 19585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/2013 3:54 :30 PM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change, another review should be 
conducted, as this determination may not be valid. 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona. SSS 
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau 
of Land Management sensitive , U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Departmen~ under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports) , 17 (Game and Fish), and 28 (Transportation) . These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife, pertinent to the project type 
you entered. 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners. Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S. Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes.fws.gov/. 

Phoenix Main Office 
2321 W. Royal Palm Road, Suite 103 
Phoenix , AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

Tucson Sub-Office 
201 North Bonita, Suite 141 
Tucson, AZ 85745 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 1 01 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area. 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants , animals, and 
environmental conditions that are ever changing . Consequently , many 
areas may contain species that biologists do not know about or 
species previously noted In a particular area may no longer occur 
there . 
3. Not all of Arizona has been surveyed for special status species, and 
surveys that have been conducted have varied greatly in scope and 
intensity . Such surveys may reveal previously undocumented 
population of species of special concern . 
4. HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona's diverse wildlife 
resources and habitats through aggressive protection and 
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Arizona's On-line Environmental Review Tool 
Search ID: 20130207019585 
Project Name : Lower El Mirage Wash Basin 
Date: 217i2013 3:54:30 PM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Recreation 
Areas, Park and/or associated 
facilities,Creation/Construction of 
new faci lities 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation), a revegetation plan (species, density , method of 
establishment), a short and long-term monitoring plan, including 
adaptive management guidelines to address needs for replacement 
vegetation. 

Based on the project type entered; coordination with State Historic 
PreseNation Office may be required 
http: //azstateparks. com/S H PO/index. html 

Consider incorporating project components that may allow for the 
inclusion to promote. enhance, create, or restore wildlife habitat. 
Contact Project Evaluation Program for further information and 
opportunities -
http://www.azgfd. gov/in side_ azgfd/agency _directory. shtml. 

Development plans should provide for open natural space for wildl ife 

movement, while also minimizing the potential for wildlife-human 
interactions through design features . Please contact Project Evaluation 
Program for more information on living with urban wildlife. 

During planning and construction , minimize potential introduction or 
spread of exotic invasive species. Invasive species can be plants. 
animals (exotic snails), and other organisms (e.g. microbes), which 
may cause alteration to ecological functions or compete with or prey 
upon native species and can cause social impacts (e .g. livestock 
forage reduction , increase wildfire risk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash all equipment utilized in the project activities before and 
after project activities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes. Rules 
R3-4-244 and R3-4-245). See Arizona Department of Agricultu re 
website for restricted plants 
http://www.azda.gov/PSD/quarantine5.htm. Additionally , the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including: pesticide, herbicide, biological control 
agents, and mechanical control: 
http://www.usda.gov/wps/portallusdahome. The Department regulates 
the importation. purchasing, and transportation of wildlife and fish 
(Restricted Live Wildlife), please refer to the hunting regulations for 
further information http://www.azgfd.gov/h_f/hunting_rules.shtml. 

During the planning stages of your project, please consider the local or 
regional needs of wildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local extirpations may have 
occurred, and ultimately prevents wildlife from contributing to 
ecosystem functions. such as pollination, seed dispersal, control of 
prey numbers, and resistance to invasive species. In many cases, 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained within important 
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Arizona's On-line Environmental Review Tool 
Search ID: 20 130207019585 
Project Name: Lower El Mirage Wash Basin 
Date: 2/712013 3:54:30 PM 

wildlife movement corridors. In addition, maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences, roadways, and culverts to promote passage for a 
variety of wildlife. 

Minimization and mitigation of impacts to wildlife and fish species due 
to changes in water quality , quantity, chemistry , temperature, and 
alteration to flow regimes (timing, magnitude, duration, and frequency 
of floods) shou ld be eva luated. Minimize impacts to springs, in-stream 
flow. and consider irrigation improvements to decrease water use. If 
dredging is a project component, consider timing of the project in order 
to minimize impacts to spawning fish and other aquatic species 
(including spawning seasons), and to reduce spread of exotic invasive 
species. We recommend early direct coordination with Project 
Evaluation Program for projects that could impact water resources, 
wetlands. streams, springs, and/or riparian habitats. 

Minimize impacts to wildlife and wildlife habitat by staying on 
designated roads and trails, and by minimizing use during spring and 
summer breeding periods. Additional information concerning OHV use 
is located at: 
http://www .azgfd. gov/outdoor _recreation/habitat_ ohv _areas. shtm I 

Planning: consider impacts of lighting intensity on mammals and birds 
and develop measures or alternatives that can be taken to increase 
human safety while minimizing potential impacts to wildlife. Conduct 
wildlife surveys to determine species within project area , and evaluate 
proposed activities based on species biology and natural history to 
determine if artificial lighting may disrupt behavior patterns or habitat 
use. 

Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be Impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to th is design may 

be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g., Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www.azgfd.gov/hgis/guidel ines.aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area. 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

Trenches should be covered or back-filled as soon as possible. 
Incorporate escape ramps in ditches or fencing along the perimeter to 
deter small mammals and herptefauna (snakes. lizards. tortoise) from 
entering ditches. 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPA/ESA analysis or through coordination with affected 
agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals, and should not decrease our 
opportunity to review and evaluate additional project infonnation and/or 
new project proposals. 
5. The Department is interested in the conservation of all fish and 
wildlife resources, including those Special Status Species listed on this 
receipt. and those that may have not been documented with in the 
project vicinity as well as other game and nongame wildlife . 
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Arizona's On-line Environmental Review Tool 
Search ID: 201302070 19585 
Project Name: Lower El Mi rage Wash Basin 
Date: 217/201 3 3:54 :30 PM 

6. Further coordination requires the s ubmittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews. Mail requests to: 

Project Evaluat ion Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site , you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically. If you continue to use our website after we post changes 
to these terms, it wi ll mean that you accept such changes. If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website . 

1. This Environmental Rev iew and project plann ing website was 
developed and intended for the purpose of screening projects for 
potential impacts on resources of special concern . By indicating your 
agreement to the terms of use for this website . you warrant that you 
will not use this website for any other purpose. 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be pun ishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance. modify , alter, or suspend the website and to terminate or 

restrict your access to the website. 
4. This Environmental Review is based on the project study area that 
was entered. The review must be redone if the project study area, 
location, or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered . 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Rev iew and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation , to verify the functioning of 
applicable security features, and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity , system 
personnel may provide the evidence of such monitoring to law 
enforcement officials. Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures: or to utilize this 
system for other than its intended purposes are prohibited. 

This website maintains a record of each environmental review search 
result as well as all contact information. This informatiol') is maintained 
for internal tracking purposes. Information collected in th is application 
will not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void, and a new review must be initiated. 
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Arizona's On-line Environmental Review Tool 
Search 10:20130207019585 
Project Name: Lower El Mirage Wash Basin 
Date: 2/7/201 3 3:54:30 PM 

Print th is Environmental Review Receipt using your Internet browser's 
print function and keep it for your records. Signature of this receipt 
indicates the si90_er has read and understands the information 
provided. 

Signature: --- ~ ~ 

Date: 2. · (p · 1 ~ 

Proposed Date of Implementation: 2 0\'2;, ------------------

Please provide point of contact information regarding this 
Environmental Review. 

Application or organization responsible for project implementation 

Agency/organization: ~l.OOD lo~\.< t;>\~~ €/f 
M~t.Of~ Q::l\l ~ 

Contact Name: (V\ \\"(.f _ _t:N\J \:..E}N 

Address: ~" \ ttJ · ~"' ~J~o s.r . 

City , State , Zip: f'~e-'\~ 1 f}'- 'b ~0" 

Phone: (J<92.. -~ -IS() I 

E-mail: ----------------------

Person Conducting Search (if not applicant) 

Agency/organization : J>,~1\..£ ~b\)J~ 

Contact Name: ~h- Perrvvo~ 

Address:]9JO ~. b~~ C~ ~~ 

'"vnc... ~ 
City, State, Zip: ~&\X .fr"Z-, 'bS"?Jl-o 

I ' 

Phone: \oO 2 CXS 1 t iSS::: 

E-mail: -----------------

Page 6 of 6 APPLICATION INITIALS: ___ _ 
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The email of the "no effect" response from the US Fish and Wildlife follows. 

This is from Appendix B of the CLOMR Notebook. 



Josh Papworth 

·rom: 

Sent: 
To: 
Subject: 

Dear Mr. Papworth: 

Martinez, Mike <mike_martinez@fws.gov> 
Thursday, February 14, 2013 11:01 AM 
Josh Papworth 
Re: Lower El Mirage Wash Basin (1 of 2) 

Thank you for your email correspondence of February 7, 2013, requesting review by the U.S. Fish and Wildlife Service of 
application for a CLOMR for a regional basin project in the City of El Mirage, Maricopa County, Arizona (02EAAZ00-2013-
TA-0087). Based on the information provided , it appears that no endangered or threatened species, or critical habitat 
would I be affected by the project; nor is the project likely to jeopardize the continued existence of proposed species or 
destroy or adversely modify proposed critical habitat, because no such species or habitats exist in the project area. As 
such, a "no effect" determination by FEMA, in accordance with section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531 et. seq.) (ESA), for issuance of the CLOMR seems appropriate. Should the project site change 
or if additional information on the distribution of listed or proposed species becomes available, FEMA's determination may 
need to be reconsidered. 

Some projects may potentially impact species that are protected under the Migratory Bird Treaty Act (MBTA) of 1918, as 
amended (16 U.S. C. sec. 703-712) and/or bald and golden eagles protected under the Bald and Golden Eagle Protection 
Act (BGEPA) (16 U.S.C. 668-668d). Prohibitions under the MBTA include the taking , killing , possession, transportation , 
and importation of migratory birds, their eggs, parts, and nests, except as specifically authorized by the FWS. If you 
believe migratory birds will be affected by the project, we recommend you contact our Migratory Bird Permit Office, P.O. 
Box 709, Albuquerque, NM 87103, (505) 248-7882 or by emaiiFW2 birdpermits@fws.gov. 

You're encouraged to coordinate review of this project with the Arizona Game and Fish Department. Additionally , since 
1e project appears to occur in waterways and may require a permit under section 404 of the Clean Water Act, it is 

recommended that you coordinate with the U.S. Army Corps of Engineers. Should you require further assistance or have 
any questions, please contact me. 

On Thu, Feb 7, 2013 at 5:53PM, Josh Papworth <josh.papworth@dibblecorp.com> wrote: 

Mr. Martinez, 

I am working on behalf of the Flood Control District of Maricopa County to obtain a Conditional Letter of Map 
Revision from FEMA for a regional basin project in the City of El Mirage, Arizona. As part of this process we 
are asked to comply with Sections 9 and 10 ofthe Endangered Species Act. I' ve completed the Online 
Environmental Review and have attached it. The project is a stormwater storage basin/park project. An existing 
storage basin will be re-graded and landscaped for use as a park. I' ve attached pictures of the existing site, and 
excerpts from the construction and landscape plans (second email). Would it be possible for you to provide an 
opinion, based on this information, as to whether the project constitutes "no effect" to endangered species and 
their habitats? Your help is very much appreciated. Thank you. 

Josh Papworth PE, CFM 

p 623 .25 1.7189 

1 



c 602.708.8127 

Josh.Papworth(a),dibblecorn.com 

www.dibblecorp.com 

Mike Martinez 

Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
2321 W. Royal Palm Rd, Ste. 103 
Phoenix, AZ 85021 
(602) 242-021 0 

2 
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A Survey for Burrowing Owls was completed, by Wild At Heart, Inc. No 
owls, no signs of these owls, and no signs of any other nesting birds were 
found. The related documents follow. 



Apri l 18, 2013 
Report 

Michael Duncan 
Project manager 
602-506-4732. mwd@mail.maricopa.gov 

Diana Stuart 
Environmental Program Manager 
Flood Control District 
2801 W . Durango Street 
Phoenix, AZ 85009 
602-506-4766 (Office) 
602-525-3151 (Cell) 
dms@mail .maricopa.gov; 

Bob Fox 
31840 N 451

h Street 
Cave Creek, AZ 85331 
480-595-504 7 

Re: Burrowing owl re location- Wash Basin at Cactus and El Mirage Road , in El Mirage 
PO #13699040016 990-699-6975-HAZD-0940-02-470K 

3/27/13 (4 hours) no mileage cost 
I completed a survey of the wash basin at Cactus and El Mirage roads . Currently this is a large, roughly-graded basin 
without much vegetation and enough ag land nearby to possibly be attractive to owls. 
However, there were no owls present , nor were there any signs of owls or any other nesting birds . 

Conclusion : There are no burrowing owls or signs of these owls on the Lower El Mirage Wash Basin , off the SIW corner 
of Cactus and El Mirage Road in El Mirage. Any construction may proceed as planned . 

Sincerely, 

Bob Fox 
Owl Relocation Specialist 

Wildlife Rehabil itation • Educat iona l Programs • Habitat Enhancement • Raptor relocation 
(480) 595-5047 • 31840 N. 45th Street, Cave Creek, Arizona 85331 



Wild At Heart, Inc. 
31840 N. 45th Street 

Cave Creek, AZ. 85331 
480.595.5047 

Invoice Summary 

5/7/13 
Retention Basin Lower El Mirage Wash 
PO #13699040016 990-699-6975-HAZD-0940-02-470K 

Note: Burrowing Owl services are billed in two parts (for the required record 
keeping of the service provider). 

One is for the professional wildlife services of Bob Fox and uses his 
SIS # 532-48-2030. 

The second is for wildlife care (in this case owls) at the Wild At Heart 
non- profit wildlife rehabilitation facility and uses their 501 (c)3 
Tax 10 # EIN 86- 0770883. This amount is tax deductible. 

1. Wildlife Services 
4 Hours @ $90.00 per hour 
No charge for Miles 
Wildlife Services Total: 

2. Wildlife Care 
No owl captured 

Wildlife Care Total: 

Grand Total for This Invoice: 

$ 360.00 

$ 360.00 

$360.00 

l$360.001 



REPLY TO 
ATTENTION OF 

Office of the Chief 
Regulatory Division 

Mr. Robert B . Stevens 

DEPARTMENT OF THE ARMY 
Los Angeles District Corps of Engineers 

Arizona Nevada Area Office 
3636 N. Central Avenue, Suite 900 

Phoenix, Arizona 85012 

February 12, 2013 

Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix,Puizona 85009 

DEPARTMENT OF THE ARMY NATIONWIDE PERMIT VERIFICATION 
(File Number: SPL-2012-00695-DB) 

Dear Mr. Stevens: 

I am responding to your request (SPL-2012-00695-DB) for a Department of the Army 
permit. Your proposed project, Lower El Mirage Wash Basin Improvements, would result in a 
discharge of dredged and/or fill material into waters of the United States. Therefore, pursuant to 
section 404 of the Clean Water Act (33 U.S.C. 1344; 33 C.F.R. Parts 323 and 330), your 
proposed project requires a Department of the Army permit. The Lower El Mirage Wash Basin 
Improvements Project is located in Sections 23 and 24, Township 3 North, Range 1 West, El 
Mirage, Maricopa County, Puizona. 

I have determined construction of the Lower El Mirage Wash Basin Improvements Project 
complies with Nationwide Permits (NWP) No.3 (Maintenance) and No. 27 (Aquatic Habitat 
Restoration, Establishment and Enhancement), if conducted as described in your application. 

Specifically, you are authorized to conduct the following regulated activities: 

1. Conduct a flood control improvement/stream enhancement project in partnership with the 
City ofEl Mirage. Improve and enhance the existing, roughly graded, in-stream 
detention basin and the downstream drainage segment of the Lower El Mirage Wash prior 
to it entering the Pueblo El Mirage Country Club golf course and the Agua Fria River. 
The entire 19.7-acre project area contains approximately 5.13 acres of waters of the 
United States. Relocate, lengthen and enhance portions of the wash which would 
increase the area of waters of the United States to 6.55 acres, a net increase of 1.42 acres. 
Fill in a small segment of the wash (0.8 acre), which leads to the existing, outdated 
culvert that diagonally crosses El Mirage Road, to allow for the extension (and 
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lengthening) of the wash to the south. Install an improved, perpendicular culverted 
crossing under El Mirage Road, to better align the channel with the downstream portion 
of the wash prior to entering the golf course drainage. Grade/recontour a short segment 
of the wash, downstream of the El Mirage Road culverted road crossing, to allow for a 
better transition with the lower wash/golf course segment. Create approximately 12.5 
acres of low flow channel and associated vegetated areas for associated drainage and 
non-recreational purposes. 

For this NWP verification letter to be valid, you must comply with all of the terms and 
conditions in Enclosure 1. 

Your verification is valid through March 18, 2017. All NWPs will expire on March 18, 2017. It 
is incumbent upon you to remain informed of changes to the NWPs. A public notice of the 
change(s) will be issued when any of the NWPs are modified, reissued, or revoked. Furthermore, if 
you commence or are under contract to commence this activity before the date on which the 
relevant NWP is reissued, modified, or revoked, you will have twelve (12) months from the date of 
the reissuance, modification, or revocation of the NWP to complete the activity under the present 
terms and conditions of the relevant NWP. 

A preliminary jurisdictional determination (JD) has been conducted to determine the extent of 
U.S. Army Corps of Engineers (Corps) geographic jurisdiction, upon which this NWP verification is 
based. A preliminary JD is advisory in nature and is a written indication that Corps geographic 
jurisdiction may be present on a particular site, but is not appealable. An approved JD is an official 
Corps determination of the precisely identified limits of Corps geographic jurisdiction on a 
particular site, and is appealable. Should you wish to appeal an approved JD, you may request 
an administrative appeal under Corps regulations at 33 C.F.R. Part 331. Please refer to the 
previously mailed Notification of Appeal Process (NAP) fact sheet and Request for Appeal 
(RFA) form for more information. 

A NWP does not grant any property rights or exclusive privileges. Additionally, it does not 
authorize any injury to the property, rights of others, nor does it authorize interference with any 
existing or proposed Federal project. Furthermore, it does not obviate the need to obtain other 
Federal, state, or local authorizations required by law. 

Thank you for participating in our regulatory program. If you have any questions, please 
contact Donald Borda at 505-342-3221 or via e-mail at Donald.Borda@usace.anny.mil. 
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Please be advised that you can now comment on your experience with Regulatory Division 
by accessing the Corps web-based customer survey form at: 
http://per2.nwp.usace.army.mil/survey.html. 

''Building Strong and Taking Care of People!" 

Enclosures 
1. Nationwide Permit Conditions 
2. Certification of Compliance 

Sincerely, 

~~ 
Sallie D. McGuire 
Chief, Arizona Branch 
Regulatory Division 
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LOS ANGELES DISTRICT 
U.S. ARMY CORPS OF ENGINEERS 

CERTIFICATE OF COMPLIANCE WITH 
DEPARTMENT OF THE ARMY NATIONWIDE PERMIT 

Permit Number: SPL-2012-00695-DB 

Name of Permittee: Flood Control District of Maricopa County, Lower El Mirage Wash Basin 
Improvements (Mr. Robert B. Stevens) 

Date of Issuance: February 12, 2013 

Upon completion of the activity authorized by this permit and the mitigation required by this 
permit, sign this certificate, and return it to the following address: 

U.S . Army Corps of Engineers, Los Angeles District 
Regulatory Division, Arizona Branch 
AITN: CESPL-RG-A (SPL-2012-00695-DB) 
3636 N. Central Avenue, Suite 900 
Phoenix, Arizona 85012-193 9 

Please note that your permitted activity is subject to a compliance inspection by an Army 
Corps of Engineers representative. If you fail to comply with this Nationwide Permit, you may 
be subject to permit suspension, modification, or revocation procedures as contained in 33 C.F.R. 
§ 330.5 or enforcement procedures such as those contained in 33 C.F.R. §§ 326.4 and 326.5. 

I hereby certify that the work authorized by the above referenced permit has been completed 
in accordance with the terms and conditions of the said permit, and required mitigation was 
completed in accordance with the permit condition(s). 

Signature of Permittee Date 





NATIONAL FLOOD INSURANCE PROGRAM 
FEMA P RODUCTION AND T ECHNICAL S ERvicEs C oNTRACTOR 

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

Dear Mr. Duncan : 

Aprill2, 2013 

IN REPLY REFER TO: 
Case No.: 13-09-1703R 
Communities: City of El Mirage and 

Maricopa County, AZ 
Community Nos.: 040041 and 040037 

316-AD 

This responds to your request dated March 29, 2013 , that the Department of Homeland Security's Federal 
Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate Map 
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is 
li sted below. 

ldenti fier: Lower El Mirage Wash Basin 

Flooding Source: Lower El Mirage Wash 

FIRM Panel(s) Affected: 04013C1605J 

The data required to complete our review, which must be submitted within 90 days of the date of this 
letter, are listed on the enclosed summary. 

If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and wi ll be subject to all 
submittal/payment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which 
was published in the Federal Register, is available on the FEMA website at 
http://www.fema.gov/plan/prevent/fhm/frm _fees.sht:m for your information. 

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite 
period of time. Therefore, we are unable to grant extensions for the submission of required data/fees for 
revision requests . If a requester is informed by letter that additional data are required to complete our 
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees 
already paid will be forfeited for any request for which the requested data are not received within 90 days. 

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 



If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Infom1ation eXchange (FMIX), toll free, at 1-877-FEMA MAP 
(1-877-336-2627). If you have specific questions concerning your request, please contact your case 
reviewer, Mr. Paul Anderson , by e-mail at PMAnderson@mbakercorp.com or by telephone at 720-514-
1121 , or the Revisions Coordinator for your request, Mr. Joseph Kuechenmeister, P.E. , CFM, at 
jkuechenmeister@mbakercorp.com or at (720) 4 79-3181 . 

Enclosures 

cc: Ms. Sue McDermott, P.E. 
Deputy City Manager and City Engineer 
City of E1 Mirage 

Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Mr. Josh Papworth, P.E. 
Project Engineer 
Dibble Engineering 

Sincerely, 

Syed Qayum, CFM 
LOMR Technical Manager 
BakerAECOM 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRODUCTION AND T ECHNICAL S ERVICES Co TRACTOR 

Summary of Additional Data Required to Support a 
Conditional Letter of Map Revision (CLOMR) 

Case No.: 13-09-1703R 

Communities: City ofEI Mirage and Maricopa 
County, AZ 

Requester: Mr. Michael Duncan, P.E., CFM 

Community Nos.: 040041 and 040037 

The issues listed below must be addressed before we can continue the review of your request. 

I. Please submit an existing conditions certified topographic work map that includes the following items. 

(a) Boundary delineations of the effective and existing base (1-percent-annual-chance) flood 
(b) Topographic contour infonnation used for the boundary delineation of the existing base flood 
(c) Locations and alignment of all Cross Sections used in the hydraulic model with stationing 

control indicated 
(d) Stream and road alignments 
(e) Boundaries of the requestor' s property 
(f) Certification by a registered professional engineer 
(g) Location and description of reference marks 
(h) Referenced vertical datum 
(i) Flow line used in the hydraulic model 
(j) Scale and north arrow 

2. The submitted proposed conditions work map entitled, "Conditional Letter of Map Revision- Lower El 
Mirage Wash," prepared by Dibble Engineering, dated January 29, 2012, does not provide essential 
information required to complete our detailed review of this request. Please provide the boundary 
delineations of the effecti._ve base flood and regulatory floodway, which was omitted from the submitted 
topographic work map. 

3. This CLOMR request will be processed by FEMA only after FEMA receives documentation from the 
requestor that demonstrates compliance with the Endangered Species Act (ESA). The requestor must 
demonstrate ESA compliance by submitting to FEMA either an Incidental Take Permit, Incidental Take 
Statement, "not likely to adversely affect" determination from the National Marine Fisheries Service or 
the USYish and Wildlife Service (collectively known as "the Services"), or an official letter from the 
Services concurring that the project has "No Effect" on listed species or critical habitat. 

If the project is likely to cause jeopardy or adverse modification to species, then FEMA may deny the 
Conditional LOMC request. Please see the enclosed guidance for additional infom1ation about the ESA 
and compliance requirements and for responses to frequently asked questions. 

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

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 





Flood Control District 
of Maricopa County 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 
TT: 602-505-5897 

March 29, 2013 

LOMC Clearinghouse 
847 South Pickett Street 
Alexandria , VA 22304-4605 

Subject: CLOMR Submittal 
Lower El Mirage Wash Basin Project 
FIRM panel affected : 04013C 1605J 
Watercourse: Lower El Mirage Wash 

To whom it may concern : 

Board of Directors 
Denny Barney, District 1 
Steve Chucri, District 2 

Andrew Kunasek, District 3 
Max W. Wilson, District 4 

Mary Rose Wilcox, Dist rict 5 

I hereby submit a CLOMR package submittal for the Lower El Mirage Wash Basin 
Project in El Mirage, Arizona . The key features of this project include grading for a 
detention basin and a new replacement culvert at the basin outlet. Please note the 
following : 

A check for $4 ,400 has been enclosed ; 

The MT-2 application forms are in Appendix H.1 of the notebook; and 

A disk at the back of the notebook contains the related modeling files and PDF files of 
the notebook, CLOMR maps, and related reports . 

If you have any questions , please contact me at 602-506-4732 , or 
mwd@mail .maricopa.gov 

Sincerely, 

Michael Duncan , P.E. , CFM 
Project Manager 



Lower El Mirage Wash Basin 
Conditional Letter of Map Revision 

TECHNICAL DATA NOTEBOOK 

Dibble 
Engineering 
7500 North Dreamy Draw Drive 
Suite 200 
Phoenix, Arizona 85020 
P. 602.957.1155 

F. 602.957.2838 
www.dibblecorp.com 

FCDMC Contract No: FCD2012 C018 

Dibble Project No: 101122.01 

February 2013 

Prepared For: 
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Section 1.0: INTRODUCTION 

1.1 PURPOSE OF STUDY 

The primary pu.rpose of the Lower El Mirage Wash Basin project is to reduce the flooding . hazards 

presented by storm water conveyed in Lower El Mirage Wash . The project will redefine the effective 

Zone AE flood hazard zone by updating hydrology and modifying the design of an existing detention 

basin, the West Cactus Basin, heretofore named the Lower El Mirage Wash Basin . A secondary objective 

of the project is to reduce the health and safety risks associated with the approximately 20 acre-feet of 

existing basin dead storage by re-profiling the existing basin and eliminating the roadway overtopping of 

El Mirage Road during high flows . Other purposes for the basin include providing multi-use amenities to 

enhance the value of the property to adjacent residential communities and currently vacant commercial 

parcels . This report presents the results of the floodplain delineation and requests a Conditional Letter 

of Map Revision (CLOMR) for the project. 

1.2 AUTHORITY FOR STUDY 

Dibble Engineering performed the hydrologic and hydraulic analyses for this study in association with 

their subcontractors, Environmental Planning Group (landscape architectureL for the City of EL Mirage 

and the Flood Control District of Maricopa County (FCDMC). The Project Managers for the project were 

Mike Duncan P.E. , for FCDMC and Kevin Roberts, P.E. for Dibble Engineering. The FCDMC performs the 

floodplain administration for the City of El Mirage. This study was completed in February of 2013. 

1.3 LOCATION OF STUDY 

Lower El Mirage Wash is located in the northwest metro Phoenix area, in Maricopa County, Arizona, as 

shown on Figure 1 - Location Map. The watershed contributing to Lower El Mirage Wash includes 

portions of the cities of Surprise and El Mirage. The wash conveys storm flows to the Agua Fria River. 

This project is focused on the downstream reach of Lower El Mirage Wash, bounded by the Agua Fria 

River at the downstream end and the Cactus Road crossing at the upstream end, with a total reach 

length of approximately 1.3 river miles. The Lower El Mirage Wash Basin (LEMWB) is located on an 

approximately 23.4-acre site along the Lower El Mirage Wash drainage between Cactus Road and El 

Mirage Road, as shown on Figure 2- Project Limits Map. 

1.4 SUMMARY OF METHODOLOGY 

Floodplain and floodway water surface elevations and horizontal limits are determined using the HEC­

RAS Version 4.1.0 computer model. Rainfall-runoff methodology (HEC-1) was utilized for the project 

hydrology, as explained in Section 4. 

1.5 COORDINATION AND ACKNOWLEDGEMENTS 

Dibble Engineering is in ongoing coordination with FCDMC and the City of El Mirage for this floodplain 

delineation study. 
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Figure 2- Project Limits Map 

1.6 STUDY RESULTS 

This study indicates that the 100-year peak flow downstream of El Mirage Road will be reduced and the 
flood hazard boundary changed as a result of the proposed Lower El Mirage Wash Basin . Regulatory 
f loodway limits are changed and base flood elevations are reduced within the study limits. It is 
requested that a CLOMR be issued based on these results and supporting documentation. Full size Work 
Maps showing the 100-year floodplain are provided in the map pocket at the back of this report . Basin 
construction plans, representing a 100% level of design completion, are bound separately and provided 
with this CLOMR application. 

The hydraulic analyses for this study are based on the proposed construction and the study flow rates. 

Water surface elevations would be affected by maintenance or modifications to crossing roadways. 

Routine maintenance is planned along this segment. The flood elevations shown on the floodplain maps 

and profile drawings are considered valid only if hydraulic structures remain unobstructed, operate 

properly and do not fail. 
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Section 2.0: ADWR/FEMAforms and Local Government/ADWR Abstracts: 

The FEMA Revision Request MT-2 Forms can be found in Appendix H.l. The FEMA abstracts are 

included in this section. 

II STUDY DOCUMENTATION ABSTRACT 

INITIAL STUDY RESTUDY CLOMR OTHER 

Section 2.1. Study Documentation Abstract for FEMA Submittals 

2.1.1 Date Study Accepted 

Study Contractor: 

Contacts 

Address 

2.1.2 Phone 

Internal Reference No. 

Subconsultants 

FEMA Technical Review 

Contractor 

2.1.3 Address 

Phone 

Internal Reference Number 

2.1.4 
FEMA Regional Reviewer 

Phone 

State Technical Reviewer 
2.1.5 

Phone 

2.1.6 
Local Technical Reviewer 

Phone 
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Pending 

Dibble Engineering 

Kevin Roberts, P.E. 

7500 North Dreamy Draw, Suite 200 

Phoenix, AZ 85020-4660 

(602) 957-1155 

Dibble Job No. 101122.01 

Environmental Planning Group, Landscape 

Architects 

Pending 

Pending 

Arizona Department of Water Resources 

(ADWR) and Arizona Division of Emergency 

Management (ADEM) no longer provide 

technical review 

Mike Duncan, P.E . 

Flood Control District of Maricopa County 

(602) 506-4732 
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Lower El Mirage Wash 

2.1.7 Reach Description 
Cactus Road to the Agua Fria River 

Approximately 1.3 miles 

FIRM Panels : 04013C1605J 

El Mirage, Arizona, 7.5 minute, 5' C.l. 

2.1.8 USGS Quadrangle Sheets Photo Date: 1957 

Latest Photo Revision : 1974 

2.1.9 Unique Conditions and Problems None. 

2.1.10 
Coordination of Discharges 

Local agency approval- See 2.1.6 above 
(Agency, Date, Comments) 

Section 3.0: MAPPING AND SURVEY INFORMATION 

3.1 FIELD SURVEY INFORMA T/ON 

Field survey was provided by three sources. Dibble Engineering provided control survey for aerial 

mapping in April of 2012 (NAVD88 datum). In January of 2010 the Flood Control District of Maricopa 

County provided field survey of existing structures as part of a planning phase of this project (NAVD88 

datum) . In 2004, Stanley Consultants provided field survey of the existing basin bottom (NGVD29 

datum). Appendix C contains the project results of survey and field notes. 

3.2 MAPPING 

Mapping was prepared by Cooper Aerial Mapping at 1"=40' scale and with 1' contours. Aerial data was 

collected in April of 2012. This mapping is based on the project benchmark NGS Monument 4GA2, and 

uses the North American Vertical Datum of 1988 (NAVD88). Dibble Engineering performed verification 

that the mapping meets FEMA accuracy requirements. Appendix C.l contains the project results of 

survey for this mapping. 
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Section 4.0: HYDROLOGY 

The basis of hydrology for the watershed contributing to this project is the Loop 303/White Tanks 

ADMPU Area Hydrologic Analysis (ADMPU-AHA), completed in 2009. The model represents existing 

conditions, 100-year return period, and 24-hour duration. ADMPU-AHA hydrology covers an area of 

approximately 238 square miles; however, the contributing area to the Lower El Mirage Wash Basin 

project is a relatively small component of this, approximately 27.8 square miles. As part of this CLOMR, 

several revisions were made to the ADMPU-AHA model in order to more accurately represent the 

watershed and to model the post project condition for the Lower El Mirage Wash Basin project. This 

hydrology with revisions has been approved by the Flood Control District of Maricopa County. A copy of 

the 2009 ADMPU-AHA Final Report, with supporting documentation, has been included in PDF format 

on the CD at the back of this report . The reader is referred to this report for supporting documentation 

of parameter estimation and details of the model development. A description of each model revision 

made as part of this CLOMR is provided in the next section . 

4.1 METHOD DESCRIPTION 

Hydrology for the Lower El Mirage Wash Basin project is developed using the U.S. Army Corps of 

Engineers, HEC-1 Flood Hydrograph Package (HEC-1) computer program . Guidance is given in the 

Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology (DDM1) for application of 

the HEC-1 program within Maricopa County. Additionally, the program Drainage Design Management 

System for Windows (DDMSW) has been developed by the FCDMC to aid in the application of the 

methods described in DDM1. The application of these tools to the development of the ADMPU-AHA 

hydrology is documented in the ADMPU-AHA Final Report, contained in the CD at the back of this 

report, and will not be repeated here. Revisions that have been made to the ADMPU-AHA for this 

CLOMR are as follows: 

4.1.1 Revision 1 -Remove Operation SRD14 {Pre and Post-Project Conditions) 

This rev1s1on was made by Flood Control District of Maricopa County in October of 2009 to more 
accurately represent existing conditions regarding the storage at the intersection of Greenway Road and 
Dysart Road. The revision is based on a review of the HEC-1 model in combination with local physical 

conditions at this intersection . 

4.1.2 Revision 2- Remove Operation SRD25 {Pre and Post-Project Conditions) 

This rev1s1on was made to more accurately represent existing conditions regarding storage at the 
intersection of Dysart Road, Waddell Road, and the Union Pacific Railroad. The revision is based on a 
review of the HEC-1 model in combination with local physical conditions at this intersection. 

4.1.3 Revision 3- Extract the Contributing Watershed {Pre and Post-Project Conditions) 

The first Dibble revision was to extract the portion of Major Basin D draining to CPD54, which is the HEC-

1 concentration point at the outlet of this project reach. The portion of the local watershed contained 

within the ADMPU-AHA (2009) Major Basin D that drains to CPD54 occupies a total area of 27.8 square 

miles and is illustrated on Figure 0.1 in Appendix 0.2. Once extracted, Pre-Project and Post-Project 

conditions versions of the model were saved and named as follows: 
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Pre-Project Conditions Model: " LEMWB_PRE" 

Pre-Project Conditions Model: " LEMWB_POST" 

Once extracted, an automated update of the model subbasins was performed within DDMSW. The 

result of the subbasin update was a slight change in peak flow values, e.g. the peak flow at the 

confluence of Lower El Mirage Wash and Lower El Mirage Wash Tributary (CPD42) was reduced from 

498 cfs to 480 cfs . This change is believed to be the result of a recent correction within DDMSW's unit 

hydrograph procedure, MCHUPl. The following statement is provided by FCDMC regarding the update: 

The issue is related to time of concentration values for a multiple and 24-hour storm. This issue is 

partially caused by the 16-bit compiler to 32-bit compiler transition. This new update will work 

under both 32-bit and 64-bit computers. 

The change in peak flows resulting from this software update do not represent a significant departure 

from the original ADMPU-AHA hydrology results . This information is provided to the reader to explain 

slight differences that may be seen between the original ADMPU-AHA results provided on the attached 

CD, and the Lower El Mirage Wash Basin CLOMR hydrology results provided in Appendix 0.3 and 0.4. 

4.1.4 Revision 4- Revised Operation SRD42 (Pre and Post-Project Conditions) 

The third revision included incorporation of supplemental survey data for operation SRD42 (Cactus 

Road). The Cactus Road stage-storage-discharge modeling was updated using both 2004 Stanley 

Consultants survey data and 2010 FCDMC survey data . AZTEC Engineering developed a revised stage­

storage-discharge curve based on this data as part of the Lower El Mirage Wash Design Concept Report 

Phase 1-Analysis and Recommendations (DCR) in June of 2010. The 2004 supplemental survey defined 

the channel geometry which represents the stage-storage data located upstream of Cactus Road . The 

2010 supplemental survey data measured the Cactus Road culvert and roadway overtopping geometry 

and represents the stage-discharge data . The combined stage-storage-discharge data used for SRD42 

(Cactus Road) is reproduced from the DCR and provided in Appendix 0.1. 

4.1.5 Revision 5- Removed Operation 042053 (Post-Project Conditions) 

Revision 5 accounts for the fact that the proposed basin effectively replaces D42D53, a short channel 

route from Cactus Road to El Mirage Road. 

4.1.6 Revision 6- Revised Operation SRD53 (Post-Project Conditions) 

Revision 6 provides the stage storage discharge curve for the proposed basin design . The data table was 

developed using the proposed basin grading plan and discharge data for the proposed 60 inch culvert at 

El Mirage Road. Culvert headwater verus discharge data was developed by performing several runs 

within HY-8 culvert analysis software. The combined stage-storage-discharge data used for SRD53 is 

provided in Appendix 0.1. 

Additional DDMSW and HEC-1 data tables can be found in Appendix 0.3 and 0.4. 

li , Dibble Engineering 

~February 2013 

7 Lower El Mirage Wash Basin 

Conditional Letter of Map Revision 

Technical Data Notebook 



4.2 FINAL RESULTS 

4.2.1 Hydrologic Analysis Results 

Appendix 0.3 and Appendix 0.4 provide complete hydr"ologic analysis results. Peak flow results used in 

floodplain modeling are provided in Table 1- Peak Flow Summary. 

Table 1- Peak Flow Summary 

HEC-1 
100-yr Peak Discharge 

Location (cfs) 
ID 

Pre Project Post Project 
CPD42 Confluence of Lower El Mirage Wash and Tributary 480 480 

SRD42 Just upstream of Cactus Road 473 473 

SRD53 Just upstream of El Mirage Road 193 163 

CPD54 App roximately 2300' upstream of LEMW confluence with the Agua Fria River 294 294 

*Note : peak flows are rounded to the nearest 10 cfs for HEC·RAS model1ng. 

4.2.2 Verification of Results 

The reader is referred to the ADMPU-AHA final report (provided with electronic data) for a discussion of 

verification of results. This discussion can be found in Section 4.1 of that report. 
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Section 5.0: HYDRAULICS 

5.1 METHOD DESCRIPTION 

Modelir~g was performed using HEC-RAS version 4.1, using steady state flow values . . Peak flows from 
hydrology results have been applied at appropriate cross sections. The starting water surface value for 
the HEC-RAS computer model is normal depth. This is the result of an examination of a number of 
starting water surface options. Lower El Mirage Wash ends at the confluence with the Agua Fria River. 
However, it was concluded that it would not be appropriate to tie into the Agua Fria River water surface 
elevation, as the likelihood of coincident peaks is improbable. The model extends from the Agua Fria 
River to a point approximately 700' upstream of Cactus Road. 

5.2 WORK STUDY MAPS 

Appendix G contains the work study maps (reduced-size) showing the revised floodplain limits. A full 

size set of work study maps may be found in the map pocket. 

5.3 PARAMETER ESTIMATION 

5.3.1 Roughness Coefficients 

Two roughness coefficient investigations have been performed as part of this floodplain delineation: 
pre-project conditions and post-project conditions. Appendix E.l contains color photographs of the 
existing condition and supporting roughness coefficient calculations for pre-project and post-project 
conditions . Post-project conditions Manning's n values are limited to the basin area and the reach of 

new downstream channel. 

Manning's roughness coefficients, or "n"-values, are determined using procedures adopted by the USGS. 
The following supporting materials are used in this analysis: 

• Aerial Photographs: April 2012 flight date by Cooper Aerial Survey Company, Inc. used for the 
topographic base mapping of study area 

• Ground Photographs: Color photographs taken during field reconnaissance trips 

• Field Data : Information gathered during field reconnaissance trips 

The Manning's n-value is affected by many factors including bed material, cross section irregularities, 
depth of flow, vegetation, channel alignment, channel shape, obstructions, suspended material and bed­
load. The selection procedure consists of selection of a base "n"-value and the addition of several 
adjustment factors to determine a total roughness coefficient for each channel sub-section (main 
channel and overbanks). 

The base n-value accounts for roughness due to the bed material. Further refinements to the n-value 
are made based on Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in 
Maricopa County, Arizona (Thomsen, 1991). From this publication, it is found that the primary factors 
affecting then-value are surface irregularities, obstructions and vegetation with consideration also given 
for depth and meander. Based on the primary factors, then-value is estimated from the equation : 
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Where : nb =base Manning's value for a straight uniform channel 
n1 =value for surface irregularities 
n2 =value for obstructions 
n3 =value for vegetation 
fm =factor for meander 

5.3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients for use in modeling Lower EL Mirage Wash in HEC-RAS are 0.3 
and 0.5, respectively, for cross sections that model structures such as culverts and bridges. Expansion 
and contraction coefficients of 0.1 and 0.3, respectively, are used in locations of open channels, or areas 
not affected by drainage structures. 

5.4 CROSS SECTION DESCRIPTION 

HEC-RAS cross sections are spaced at intervals less than 400 feet, and are more tightly spaced where a 
more detailed modeling of the terrain is necessary. Additional cross sections are added at roadway or 
driveway culverts, as required for proper modeling in the RAS model. In general, cross sections are 

oriented perpendicular to the Lower El Mirage Wash . For areas that are not being revised, cross section 
data was obtained from the project mapping and supplemented at existing culverts/bridges with survey 
data. Cross sections at areas proposed for improvement were obtained from the proposed grading for 
Lower El Mirage Wash Basin, El Mirage Road, and the downstream channel. 

5.5 MODELING CONSIDERATIONS 

5.5.1 Hydraulic Jump and Drop Analysis 

HEC-RAS results suggest that hydraulic jumps may occur at some culvert outlets and at areas within the 
existing golf course where grades steepen rather suddenly. Outlet protection is provided at culvert 
outlets, and the golf course has a grass lining. Jumps are contained within the channel section. It is 
acknowledged that hydraulic jumps may form; however, in HEC-RAS, both a mixed profile and subcritical 
profile were evaluated and the subcritical run yielded the highest water surface elevations. Accordingly, 
only the subcritical flow regime was used to map floodplain elevations in the channel. 

5.5.2 Bridges and Culverts 

There are 2 existing culverts, 1 existing bridge, and 1 new culvert modeled in the proposed condition 
HEC-RAS model. Culvert solution criteria are the highest upstream energy grade resulting from inlet 
control and outlet control. Bridges are modeling using the energy method (Standard Step) for both low 

flow and high flow conditions. 

5.5 .2.1 Cactus Road Culvert (Existing) 

An existing 3 barrel 24-inch diameter reinforced concrete pipe culvert is modeled at Cactus Road. The 
culvert inverts were obtained from a 2010 FCDMC survey. Bridge deck data was obtained from the 
project mapping. This culvert will ultimately be replaced with a large capacity box culvert at the time 

that Cactus Road is improved. This is expected to be several years in the future. 
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5.5.2.2 El Mirage Road Culvert (Proposed) 

A proposed 60-inch diameter reinforced concrete pipe culvert is modeled at El Mirage Road. Bridge deck 

data was obtained from the project mapping. 

5.5.2 .3 Park Place Culvert (Existing) 

A 4 barrel, 10'x3' concrete box culvert exists within the resort golf course at Park Place. The culvert 
inverts were obtained from 2010 FCDMC survey data . Bridge deck data is obtained from the project 
mapping. 

5.5.2.4 Golf Cart Path Bridge (Existing) 

A small concrete bridge of approximate span of 10' for golf cart travel exists within the resort golf 
course. Bridge deck data was obtained from 2010 FCDMC survey data. 

5.5.3 Levees and Dikes 

No levees or dikes are present within the project limits . 

5.5.4 Islands and Flow Splits 

There are no hydraulically significant islands or flow splits within the project limits; no islands or flow 

splits are modeled . 

5.5.5 Ineffective Flow Areas 

Ineffective flow areas are coded into HEC-RAS cross sections at abrupt changes in conveyance section . 
The expansion rate is 3 longitudinal to 1 lateral ; the contraction rate is 1 to 1. These values are 
reasonable considering the low to moderate velocities (generally less than 5 fps) of the conveyance . 

5.5.6 Supercritical Flow 

While the reach may be conducive to the sporadic development of supercritical flow in the immediate 
vicinity of culvert outlets and rolling golf course grading as discussed in Section 5.5.1, these are limited 
to single, non-consecutive cross sections. Therefore, no special treatment of supercritical flow was 
conducted. No other areas of supercritical flow were noted . 

5.6 FLOODWA Y MODELING 

Floodway modeling was performed as part of this proposed project . Floodways were determined using 
equal conveyance encroachment (HEC-RAS Method 4) to start with ; results were then converted to HEC­
RAS Method 1 in the final analysis. The floodway encroachments were selected to produce a rise in the 
water surface elevation that is as near the one-foot maximum as possible while providing a reasonably 
consistent and realistic conveyance corridor. Table 5, in Section 7.2, is the Floodway Data table. 

5.7 PROBLEMS ENCOUNTERED DURING THE STUDY 

5.7.1 Special Problems & Solutions 

No special problems occurred during the hydraulic modeling. 
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5.7.2 Modeling Warning and Error Messages 

Warning messages and notes provided by HEC-RAS include : 

• Critical Depth 

During standard step iterations, when the assumed water surface was set e<:Jual to 
critical depth, the calculated water surface came back below critical depth. This 

indicates that there is not a valid subcritical answer. The program defaulted to critical 
depth . 

Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, energy was used. 

• Velocity Head 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

• Energy Equation 

The energy equation could not be balanced within the specified number of iterations. 
The program selected the water surface that had the least amount of error between 
computed and assumed values. 

The energy loss was greater than 1.0 ft (0.3 m) between the current and previous cross 
section. This may indicate the need for additional cross sections. 

• Conveyance Ratio 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

• Divided Flow 

Divided flow computed for this cross section . 

These warnings have been reviewed at the locations where they occur, and are typical of overtopping 
roadway sect ions and reaches of conveyance with undulating ground slope and meandering alignment. 
Resulting water surfaces appear to be reasonable and consistent with field observation and standard 
methodology. 
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5.8 FINAL RESULTS 

5.8.1 Hydraulic Analysis Results 

Output tables for Pre-Project and Post-Project results are provided at the beginning of Appendix E.2 and 

E.4 respectively. 

An exhibit showing the pre-project cross section layout is provided in Appendix E.2. The final water 

surface elevations are reported on the floodplain delineation work maps included in Appendix G and at 

the back ofthis report . Work study maps are on NAVD 88 vertical datum. 

The floodplain within the study limits that are analyzed with detailed methods are proposed as Zone AE . 

Areas outside of the proposed Zone AE floodplain and within the current effective Zone AE floodplain 

will become Shaded Zone X. 

A 'gutter' line is shown on the floodplain work maps to delimit the boundary between base flood 

elevations governed by Lower El Mirage Wash and those governed by the Agua Fria River. This was 

estimated by comparing the base flood elevations of the Agua Fria River, at the upstream limit of the 

confluence, with the elevations determined for Lower El Mirage Wash in this study. The approximate 

elevation is 1098.7. Floodway delineation limits are determined by Lower El Mirage Wash alone, within 

this project' s limits of detailed study. 

5.8.2 Verification of Results 

The input parameters for each HEC-RAS model were applied . in a manner consistent with standard 
engineering practices for floodpla in delineation studies. The floodplain results appear to be reasonable 
for flooding sources of this nature . There is no reason to doubt the accuracy or validity of the floodplains 
delineated in this study. 
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Section 6.0: EROSION AND SEDIMENT TRANSPORT 

6.1 SEDIMENT YIELD 

Sediment yield calculations were performed within Drainage Design Management System for Windows 

4.6.0 software (DDMSW). The 100-year storm sediment yield and annual sediment yield are computed 

for the purpose of sizing a sedimentation basin at Cactus Road. The primary purpose of the sediment 

basin is to facilitate maintenance of the multiuse basin facility. The sediment-basin volume computation 

includes the summation of (1) a single 100-year storm sediment yield and (2) two times the annual 

sediment yield . This corresponds to a 2-year frequency sediment inspection and removal. The sediment 

yield consists of two parts and is defined as the sum of the wash load and the total bed material load 

delivered to a point of interest. The wash load is calculated with the MUSLE method, and the total bed 

material load is calculated with the Zeller-Fullerton equation (Zeller and Fullerton, 1983), which is based 

on the assumption that the reach is at an equilibrium condition. For additional information concerning 

the yield calculations performed within DDMSW, the reader is referred to River Mechanics Manual for 

DDMSW, 2010. 

Particle gradation data for calculations was obtained by field sampling within the wash bed at a location 

approximately 550' upstream of Cactus Road. The exploratory boring terminated approximately 3 feet 

below the bed surface. The boring log and gradation test results can be found in the project 

geotechnical report, Addendum 1, reproduced within Appendix F. 

6.1.1 Parameter Estimation 

Other input parameters for the yield calculations are summarized below: 

6.1.1.1 Peak Flow 

Peak flow rates for the full range of return periods were obtained from concentration point CPD42 of 

the project hydrology. This corresponds to a location just upstream of Cactus Road . The hydrology used 

for this analysis differs from that used for floodplain delineation. The FCDMC has elected to use a 

hydrology model that includes future regional drainage facilities planned for the area (termed 'With 

Capital Improvement Projects (CIP)' ) for this analysis, because it is slightly higher, and thus more 

conservative. A discussion of the future condition peak flows is provided in the Lower El Mirage Wash 

Basin Design Report; and, because it is not relevant to the flood hazard determination, will not be 

provided here. 

6.1.1.2 Bed Load Section Data 

A representative cross section for the bed load calculation was obtained from the project mapping at a 

location approximately 150 upstream of Cactus Road . The slope of the channel section is the average 

slope for a distance of approximately 1000' upstream of Cactus Road . 

6.1.1.3 Soil and Erosion Factors 

Soil and erosion factors were assigned based on the unique soil identification number corresponding to 

NRCS soil classification. These values are the Soil Erodibility Factor (K) and the Erosion Control Factor (P) . 

The default values within DDMSW have been selected . The specific weight of soil is calculated using the 
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channel bed material soil sample. The D10 of the sediment sample is taken as the DSO of the wash load; 

DlO is defined as the diameter of which 10% is finer by weight. This is supported by Garde and Raju 

(1985), wherein it is proposed that the limiting size for the wash load by be arbitrarily chosen from a 

mechanical analysis of the bed material, as that particle size of which 10 percent of the bed material is 

finer. 

6.1.1.4 Land Use Factors 

Land use factors were assigned based on the unique land use codes within the watershed. Land use 

shape files, matching land use codes to geographic limits, are those used in Loop 303/White Tanks 

ADMPU AHA. These factors are the Cover Management Factor and the Percent Impervious; these values 

are drawn from land use data automatically with DDMSW. The default values have been selected. 

6.1.1.5 Topographic Factor 

The topographic factor was used within the MUSCLE to estimate shallow surface erosion prior to flow 

concentration. This factor is calculated from the slope length distance and the slope, in percent. Slope 

length is defined as the distance from the point of origin of overland flow to the point where either 

slope gradient decreases enough such that deposition occurs, or the runoff water enters a well-defined 

channel that may be a part of a drainage network. The watershed for Lower El Mirage Wash Basin is 

nearly completely developed; most development is single family residential homes with a drainage 

network of streets. For this reason the slope length and is selected as a typical distance from the back of 

typical residential lot to the adjacent street curb : 100'. The slope is estimated as the average watershed 

slope: 0.43%. 

6.1.2 Final Results 

The resulting sediment yield is summarized below. 

Table 2- Sediment Yield 

Event Wash Load (cu-ft) Bed Load (cu-ft) Total Yield (cu-ft) 

100 Year 2,570 7,754 10,3 24 

Annual 174 305 479 

Design * 2,918 8,364 11,282 

* Des1gn = 100 Year+ 2 x Annual 

These values appear reasonable considering the developed nature of the contributing watershed. 

DDMSW output tables can be found in Appendix F. 

The expected volume of sediment entering the study area during the 100-year event is a small 

percentage of the total detained volume within the proposed basin, less than 1%. Based on this result, 

sediment transport is not expected to have an impact on basin performance or the performance of the 

downstream channel. To help reduce maintenance of multiuse areas within the basin, a sediment 

collection area is provided just downstream of Cactus Road . The size is based on a design event 

consisting of the sum of the 100-Year yield and twice the annual yield. The volume provided as shown 

on the 100% plans submittal is 12,331 cu-ft, providing approximately 9% of additional sediment storage 

capacity. 
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6.2 EROSION PROTECTION 

The hydrology used for the design of erosion protection differs from that used for floodplain 

delineation . The FCDMC has elected to use a hydrology model that includes future regional drainage 

facilities planned for the area (termed 'With · Capital Improvement Projects (CIP)') for this analysis, 

because it is slightly higher, and thus more conservative. A discussion of the future condition peak flows 

is provided in the Lower El Mirage Wash Basin Design Report; and, because it is not relevant to the flood 

hazard determination, will not be provided here. 

6.2.1 Storm Drain and Culvert Outlets 

The procedures embedded in the District's DDMSW software package were used to size the rock used at 

the storm drain and culvert outlets . The "Channel Bed on Straight Reach" selection was used in sizing 

the rock, as this most closely represents the condition of the flows as they enter the basin . Velocities 

used were referenced from the existing storm drain hydraulic models, as discussed in Section V.D, and 

from the HEC-RAS model for the cross section immediately downstream from the Cactus Road culvert 

and the basin outfall culvert . Based on the uncertainties in the hydrology for the storm drain systems 

entering the basin, grouted riprap aprons were used at these locations. The grouted riprap apron 

thickness was designed according to the methods in FWHA HEC-11. The 1251
h Avenue storm drain outlet 

resulted in the largest apron thickness of 18"; this riprap section was used for all storm drain outlets to 

simplify construction. A summary of the riprap sizing calculations are provided in Table 3, and DDMSW 

printouts are included in Appendix F. 

Table 3- Storm Drain and Culvert Riprap Apron Sizing Summary 

Calculated 
Design d50 

Calculated Design Rock 
Q v 

Outlet Location 
(cfs) (fps) 

dso 
(in) 

Rock Depth Depth 

(in) (in) (in) 

125 A venue s torm D ra1n 157 12 5 25 6 - - 17 3 18 

Canterbury Drive Storm 89 7.1 8 .3 -- 12.4 18 

El Mirage Water Campus 16 5.6 5.2 -- 12.0 18 

Cactus Road Culvert 104 6.4 6.7 16 12.1 --

LEMWB Outlet Culvert 191 8 .7 12.4 16 13.2 --

Riprap apron extents were designed based on FHWA HEC-14 design manual. The design drawings show 

a typical apron depth of 36-inches. 

6.2.2 Cactus Road Overtopping Flows 

The procedures embedded in the District' s DDMSW software package were used to size the rock used at 

the Cactus Road low-flow crossing. Both the "Downstream of Grade Control" and "Sloped Drop 

Structure" methods were analyzed (DDMSW printouts are included in Appendix F) . The results indicate 

a rock size of 11.5 inches using the "Downstream of Grade Control" method, and 14.0 inches using the 

"Sloped Drop Structure" method . To maintain simplicity on the project, the 16-inch rock section 

designed for the storm drain and culvert outlets will be used at the Cactus Road low-flow crossing . 
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Section 7.0 : DRAFT FIS REPORT DATA 

7.1 SUMMARY OF DISCHARGES 

Table 4 - Summary of Discharges 

FLOODING SOURCE AND LOCATION DRAINAGE AREA (SQUARE MILES) 100-YEAR PEAK FLOW (CFS} 

Lower El Mirage Wa sh @ Confluence with 

Lower El Mirage Wa sh Tributary 

Lower El Mirage Wa sh 

@ Cactus Road 

Lower El Mirage Wash 

@ El Mirage Road 

Lowe r El Mirage W ash 

@ Confluence with Agua Fria River 

7.2 FLOODWAY DATA 

26.93 480 

26 .93 473 

27.05 163 

27.82 294 

Table 5 - Floodway Data 

FLOODING SOURCE FLOODWAY BASE FLOOD WATER SURFACE ELEVATION 

CROSS WIDTH SECTION AREA 
MEAN 

DISTANCE
1 VELOCITY REGULATORY 

SECTION (FEET) (SQFT) 
(FT/S) 

Lower El 

Mirage W ash 

A 0.486 29 28 5.7 1101.1 

B 0.892 47 68 2.4 1106.8 

c 1.312 279 446 1.1 1111.7 

1. Miles Above Confluence with Agua Fria River 

7.3 ANNOTATED FLOOD INSURANCE RATE MAPS 

An annotated FIRM panel is contained in Appendix H.S. 

7.4 FLOOD PROFILES 

The flood profiles created using RASPLOT are included in Appendix H.G. 
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Energy Dissipators for Culverts and Channels, July 2006. 
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Stanley Consultants, Inc., West Cactus Detention Basin and Channels Project: Candidate Assessment 

Report, 2004. 

Thomsen, B.W. and Hjalmarson, Estimated Mannings Roughness Coefficients for Stream Channels and 
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Dibble 
Engineering~ 

AGENDA 

Project: 
Date: 

Re: 
Contract: 

Lower El Mirage Wash Basin 
June 26, 2012-10:00 AM 
Project Coordination Meeting 
FCD 2011C004 

Dibble Project: 101122.01 

1) INTRODUCTIONS 

2) PROJECT SCHEDULE - Key Dates 
a. 40% Submittal : Fri 7/20/12 
b. City Council Presentation: Tues 8/7/12 
c. Public Meeting : Thurs 8/9/12 
d. 90% Submittal: Fri 9/28/12 
e. CLOMR Submittal : Fri 10/12/12 
f. 100% Submittal : Fri 11/9/12 

3) PROJECT STATUS 
a. Mapping and Data Collection Complete 

b. 40% Design Underway 

c. Utility Coordination 
i. Pothole Locations for Utilities (8) 

o Requested results by 7/6/12 

d. Geotechnical Investigations 
i. Field work complete 

ii . Lab analysis underway 
ii i. Report anticipated 7/27 

e. Public Meeting Announcement (Meeting Scheduled for 8/9/12) 
i. Draft text complete (by FCDMC) 
ii. Location- El Mirage Elementary School 
iii . Time- 6:00 to 7:30 
iv. Format- Open House 

4) PROJECT DESIGN DISCUSSION ITEMS 

CIVIL: 

a. Low flow channel design 
i. Material? (Grades) 
ii. Basin bottom grading to drain to low flow 

b. Pathway 
i. Material 
ii . Low flow channel crossings- dip or culverts? 

7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020 

Tel. (602) 957-1157 
Fax (602} 957-2838 



iii. Connections to existing sidewalks/trials 
iv. Future crossing at Cactus Road 

c. Future soccer fields 
i. Sloped in 1 direction? 
ii . Crowned in the center? 

d. Future Little League fields 
i. Grading 

e. Sediment Basin 
i. Evaluate the need 

f. Basin top setbacks from property line 
i. 5'-10' 
ii. Water campus - integrate slope into basin? 

g. Basin top elevation 
i. Elevation= 1115.0 per DCR 
ii. Elevation of existing ground at west end= 1111 .0 to 1112.0 +/-

ii i. Fill needed 
By others? 

h. Any consideration for grading or utilities for future restrooms/public buildings 

LANDSCAPE: 

a. Current Tall Pot Tree details 
b. Current LA related special provisions 
c. Any other District standards or details that have been updated in the last year 
d. Other? 

5) OTHER 

6) NEXT MEETING DATE 
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Dibble 
Engineering~ 

AGENDA 

Project: 
Date: 

Re: 
Contract: 

Lower El Mirage Wash Basin 
June 14, 2012-3:00 AM 
Project Coordination Meeting 
FCD 2011C004 

Dibble Project: 101122.01 

1) INTRODUCTIONS 

2) PROJECT STATUS 
a. Mapping and Data Collection Complete 
b. 40% Design Underway 
c. Pothole Locations for Utilities 

3) PROJECT SCHEDULE - Key Dates 
a. 40% Submittal : Fri 7/20/12 
b. City Council Presentation : Tues 8/7/12 
c. Public Meeting : Thurs 8/9/12 
d. 90% Submittal : Fri 9/28/12 
e. CLOMR Submittal : Fri 10/12/12 
f. 100%Submittal: Fri11/9/12 

4) PROJECT DISCUSSION ITEMS 
a. COEM Irrigation Respons Confirmation 

7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020 

Tel. (602} 957-1157 
Fax (602} 957-2838 

i. Irrigation Standard Specifications- as provided with project-specific modifications 
ii. Design for reclaimed water (purple pipe, etc ... ) 
iii . Irrigation Equipment 

Drip: Hunter ICV valves , Bowsmith multi-port (example ml 21 0), sch . 40 mainlines, class 200 laterals 
Turf: Hunter ICV valves, Hunter Rotors and Sprays (example Hunter 1-20), sch . 40 mainlines, class 
200 laterals 
Backflow: Febco 825 YA 
Controller: Tucor RKD Controller 
Other? 

iv. Additional City Irrigation CAD Details? 
v. Coordination for Controller Power Drop 

b. Planting Design- Confirm or clarify project specific design requirements 
i. Sight Visibility Restrictions : access drives on Cactus Road and 1251

h Ave (1 O'x20 ') 
ii. Zoning Requirements 

Landscape Requirements (154 .1 03) 
(a) Min tree sizes: 

(i) 15 gallon min ., 8 foot high, 4 foot spread, 1-1/4" caliper at ground level 
(ii) 50% to be 24" box or larger, 10 foot high, 4 foot spread , 2-1/2" caliper at ground level 
(iii) Tall pots? 
(iv) Tree salvage opportunities 

(b) Streetscape requirments 
(i) Three streets fronted by project: 125th Ave (west boundary), Cactus Road (north boundary), 

and El Mirage Road (east boundary) 



5) OTHER 

(ii) Per 154.1 03.N- Landscape along street frontage: 

Page 2 
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1. (1) tree per 30 linear foot of road , • 
2. (6) 5-gallon shrubs per tree 
3. 60% live cover including groundcovers in ROW or front 25-foot of streetscape area 
4. Contour berming in ROW required 

(iii) Per 154.1 03.X- Streetscape standards:3 
1. (1) tree per 30 linear foot of road , 
2. (3) 5-gallon shrubs per 20 linear foot of road 
3. Contour berming 

(iv) Interior Landscape 
1. Cite requirements to apply? (i. e. - commercial/industrial or other?) 

(v) Site Screening 
1. Interim Condition - site access control needs, if any 
2. Future Parking Screening (154.1 02 .8.6) for residential to west 

a. Exception options per code (to be approved by Planning and Zoning Commission) : 
provide street landscaping, berms and landscape, or lower wall with landscape 

(vi) Other Lanscape Related City Preferences or Needs? 
1. Turf- specific variety preference? 
2. Construction Timing- seeding , sod , plugs? 
3. Graffiti Protection- thinning of plants along well-site wall , recommendations 
4. Maintenance 

a. Review City's typical O&M practices 
b. Gabion basket acceptability 
c. Future park site O&M access needs- any potential issues to be aware of for current 

design? 
(vii) Confirm Site Plan Changes from Pre-Design 

1. Consolidate turf into central area 
2. Provide sediment basin within site south of Cactus Road 

(viii) City Submittals and Reviews 
1. City notes- November 2010 • 2. Plan Submittals-# of sets , checklist, etc ... 

• 



FLOOD CONTROL DISTRICT OF MARICOPA 
COUNTY 
2801 West Durango Street 
Phoenix, AZ 85009 

MEETING MINUTES 

CITY OF EL MIRAGE 
12145 Grand Avenue 

El Mirage, AZ 85335 

August 2. 2012 

PROJECT NAME: Lower El Mirage Wash Basin (SW Corner of Cactus Road and El Mirage Road) 

PURPOSE: Project Aesthetics Advisory Committee (PAAC) Meeting : lO:OOAM- 11:30AM 

LOCATION: Primrose Conference Room, City of El Mirage- City Hall 
12145 Grand Avenue, El Mirage, Arizona 85335 

Attendees: See attached sign-in sheet 

Welcome/Introductions 

Kevin Roberts, the consultant project manager, provided an overview of the project and the current 
status of the work to be performed. Kevin and Michael Duncan, the FCDMC's project manager, also 
discussed the project history including the previous studies performed and documented in a Design 
Concept Report, or DCR. 

Landscape Planning Overview 

Harry Cooper, the FCDMC's Landscape Architect, provided an overview of the PAAC meeting process, 
the FCDMC's landscape architecture policy related to why aesthetics and landscape is an important 
consideration for flood control projects, and the landscape-related items previously identified in the 
DCR. 

Landscape Architecture Design 

John Griffin, the consultant landscape architect, led an open discussion on the landscape components 
of the 40% design. This discussion is outlined below by subject with pertinent outcomes. 

Parking - The PAAC expressed concern that the park activities would encourage traffic to enter the 
neighborhood and park along both Canterbury Drive and 1251

h Avenue. The added parked vehicles 
would greatly hinder the ingress and egress of large vehicles and trailers (which are common in this 
neighborhood) to and from the residential lots. They were strongly against such parking and asked that 
the team consider options for parking that would neither encourage an increase in neighborhood traffic 
nor on-street parking. 

Resolution: Since this is a park activity issue, the team will pass this issue on to the City for their attention. 
The future parking area near 125th Avenue is intended to be accessed from Cactus Road through the 
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future commercial site. One option that was briefly discussed was encouraging parking on the City-
owned 2-ocre parcel along El Mirage Rood. 

Landscape Materials - The team provided graphics to the PAAC demonstrating the overall plant 
palette included in the DCR and asked the PAAC to confirm that this was the desired plant palette for 
the project. In general the PAAC confirmed that native and native-adapted flowering shrubs and grasses 
as depicted in the graphics were preferred . However, the PAAC questioned the use of prickly pear 
cactus in publicly accessible areas. The PAAC also questioned why Southern Live Oak was not included 
when they perceive it is a common species used in El Mirage and reflects the community's character. 

Resolution: The design team will odd Southern Live Oak to the plant palette. The team will also be 
selective in the use of cacti and limit the use of spiny or thorny plant material to areas where public access 
is discouraged. 

Structural Aesthetic Treatment - The project will include a large headwall structure for the culvert 
crossing of El Mirage Road. There will also be three smaller headwalls (approx. 5-foot by 9-foot) on the 
project. The team provided two boards that illustrated potential aesthetic treatments for these 
headwalls. 

One option to use gabions similar to what will be used at the Cactus Road crossing was considered 
favorable by one member of the PAAC. The gabion wall would discourage graffiti and blend in with 
other City of El Mirage projects in the area. The team pointed out that this may cost more than other 
options and asked for a second option in the event that the gabion treatment proved cost-prohibitive. 
The PAAC preferred the use of a formliner with the appearance of a dry-stacked stone wall over the 
other options demonstrated. 

The team discussed color for the formliner. With the formliner option, a single color intended to blend 
the wall into the surrounding setting would be selected . The team agreed it should be coordinated with 
the chosen rock color. One option for the smaller headwalls would be to use painted concrete and with 
the intent of receding visually into the landscape. 

Resolution: The design team will compare costs for the gobion wall option with the formliner option. The 
final design will reflect the PAAC's preferences along with project budget constraints. 

Decomposed Granite- The team discussed options for decomposed granite or rock mulch. The team 
identified the existing well site as being dressed with a 112'' minus Madison Gold decomposed granite 
which the PAAC specifically did not want to see on the basin project. The PAAC expressed a preference 

• 

• 

for a brown colored rock as well as using a larger aggregate than 1/2" minus rock. The team discussed 
options that would not include a 3" rock mulch, but perhaps an average size around 1" instead of the • 
1/ 2'' or 3" rock. 
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Resolution: The team will specify a brown rock for the project such as the 'Express Brown' or 'Table Mesa 
Brown' selected by the PAAC. The team will identify a final rock size based on the project needs. 
Subsequent discussion suggests the ADOT mulch, which is called "1-1/ 4" minus", would both meet erosion 
protection needs as well as satisfy the PAAC's desires. 
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7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020-4669 
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Letter of Transmittal 
To: FCDMC Date: 2/26/2013 

2801 West Durango Street 
Phoenix, AZ 

Re: Lower El Mirage Wash Basin CLOMR 
Client Project No: 
Dibble Project No: 

Attention: Mike Duncan 

Transmitted herewith are the following items: 

D Plans/Prints D Exhibits 

D Specifications 

[I] Report 

Copies Date 
3 2/22/13 

D Opinion of Cost 

D Shop Drawings 

I.D. Number 
Final CLOMR Submittal 

These are transmitted as checked below: 

Ill For Review & Comment D For Your Use 

D For Your Record D Returned 

D Reference Document 0As Requested 

Remarks: 

0Proposal 

D Change Order 

D Electronic Media 

Description 

Oother 

Ill Approval Requested D Other 

D Information Only 

D Return when Finished 

Mike, attached is the Final CLOMR submittal with your comments addressed . Let me know if you have 
questions or require anything further. Thank you . 

Cc: 101112.01 Letter 

Josh Papworth, PE 



Josh Papworth 

I 
rom: 

Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Michael Duncan - FCDX <mwd@mail.maricopa.gov> 

Tuesday, February 19, 2013 1:40 PM 
Kevin Roberts 
Josh Papworth; Jeremy Laipple 
FW: LEM - CLOMR Report - Review comments 
LEM-CLOMR report_comments Mike D.XLSX 

Hi Kevin and Josh, I have reviewed the models, and I have just this one comment to add : 

In the model description boxes. there is this sentence : 
Topog raphic mapping is based on 2012 aerial phot ography and supplied by the FCDMC. 

I am thinking that this should be replaced with the Cooper Aerial Mapping Co. info., as was used 
on applicat ion form MT -2 page 2 of 3, Section C. 

From: Michael Duncan - FCDX 
Sent: Friday, February 15, 2013 2:20PM 
To: Kevin Roberts (kevin.roberts@dibblecoro.com) 
Cc: Josh Papworth (josh.papworth@dibblecorp.com); Jeremy Laipple (jeremy.laipple@dibblecorp.com) 
Subject: LEM - CLOMR Report- Review comments 

l(evin and Josh, my review comments are attached . 



REVIEW COMMENTS FOR: Lower El Mirage Wash Basin - CLOMR Report 

REVIEWER : Mike Duncan 

DATE : 2/15/2013 

No. SHEET NO . LOCATION DESCRIPTION 

1 data disk all RAS models The models have not been run. Results tables and plots are 

blank. Please run them and save them. 

2 RAS duplicate effective Please add vertical datum of model to the Description box. 

model 

3 RAS Pre-project and post- Add these items to the Description boxes: vertical datum, 

project models contour interval of mapping, flight date of mapping 

4 data disk Plans Plans file is dated 1/29/2013. Please replace with the latest 

version of 2/14/2013. If you need this from our contract copy, 

let me know. 

5 Appendix H.3 inspection report At middle of 3rd section, Debris is mis-spelled as Debree. 

I will continue my review after receipt ofthe run models. 



Josh Papworth 

rom: 
Sent: 
To: 
Subject: 

Dear Mr. Papworth: 

Martinez, Mike <mike_martinez@fws.gov> 
Thursday, February 14, 2013 11:01 AM 
Josh Papworth 
Re: Lower El Mirage Wash Basin (1 of 2) 

Thank you for your email correspondence of February 7, 2013, requesting review by the U.S. Fish and Wildlife Service of 
application for a CLOMR for a regional basin project in the City of El Mirage, Maricopa County, Arizona (02EAAZ00-2013-
TA-0087) . Based on the information provided, it appears that no endangered or threatened species, or critical habitat 
wouldl be affected by the project; nor is the project likely to jeopardize the continued existence of proposed species or 
destroy or adversely modify proposed critical habitat, because no such species or habitats exist in the project area. As 
such, a "no effect" determination by FEMA, in accordance with section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531 et. seq.) (ESA), for issuance of the CLOMR seems appropriate. Should the project site change 
or if additional information on the distribution of listed or proposed species becomes available, FEMA's determination may 
need to be reconsidered. 

Some projects may potentially impact species that are protected under the Migratory Bird Treaty Act (MBTA) of 1918, as 
amended (16 U.S. C. sec. 703-712) and/or bald and golden eagles protected under the Bald and Golden Eagle Protection 
Act (BGEPA) (16 U.S.C. 668-668d). Prohibitions under the MBTA include the taking , killing , possession, transportation, 
and importation of migratory birds, their eggs, parts, and nests, except as specifically authorized by the FWS. If you 
believe migratory birds will be affected by the project, we recommend you contact our Migratory Bird Permit Office, P.O. 
Box 709, Albuquerque, NM 87103, (505) 248-7882 or by emaiiFW2 birdpermits@fws.gov. 

You're encouraged to coordinate review of this project with the Arizona Game and Fish Department. Additionally, since 
1e project appears to occur in waterways and may require a permit under section 404 of the Clean Water Act, it is 

recommended that you coordinate with the U.S. Army Corps of Engineers. Should you require further assistance or have 
any questions, please contact me. 

On Thu, Feb 7, 2013 at 5:53PM, Josh Papworth <josh.papworth@dibblecorp.com> wrote: 

Mr. Martinez, 

I am working on behalf of the Flood Control District of Maricopa County to obtain a Conditional Letter of Map 
Revision from FEMA for a regional basin project in the City ofEl Mirage, Arizona. As part ofthis process we 
are asked to comply with Sections 9 and 10 of the Endangered Species Act. I've completed the Online 
Environmental Review and have attached it. The project is a stormwater storage basin/park project. An existing 
storage basin will be re-graded and landscaped for use as a park. I've attached pictures of the existing site, and 
excerpts from the construction and landscape plans (second email). Would it be possible for you to provide an 
opinion, based on this information, as to whether the project constitutes "no effect" to endangered species and 
their habitats? Your help is very much appreciated. Thank you. 

Josh Papworth PE, CFM 

r 623 .251.7189 

1 



c 602.708.8127 

Josh .Papworth@dibblecorp.com 

www.dibblecom.com 

Mike Martinez 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
2321 W. Royal Palm Rd, Ste. 103 
Phoenix, AZ 85021 
(602) 242-0210 

2 



Dibble 
Engineeringal 

7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020-4669 

p 602.957.1155 
F 602.957.2838 

Letter of Transmittal 

To: FCDMC Date: 2/13/2013 
2801 West Durango Street 
Phoenix, AZ 

Re: Lower El Mirage Wash Basin CLOMR 
Client Project No: 
Dibble Project No: 

Attention: Mike Duncan 

Transmitted herewith are the following items: 

D Plans/Prints D Exhibits 

D Specifications 

~~]Report 

Copies Date 
1 2/8/13 

D Opinion of Cost 

D Shop Drawings 

I.D. Number 
Draft CLOMR Submittal 

These are transmitted as checked below: 

Ill For Review & Comment 0 For Your Use 

D For Your Record D Returned 

D Reference Document D As Requested 

Remarks: 

0Proposal 

D Change Order 

D Electronic Media 

Description 

00ther 

IIJApproval Requested 00ther 

D Information Only 

D Return when Finished 

Mike, attached is the draft CLOMR submittal. Let me know if you have questions or comments. Thank you. 

Cc: 101112.01 Letter Sincerely, 
D~e Engineering 

) 
Josh Papworth, PE 



APPENDIX B.S 
CONTRACT DOCUMENTS {SCOPE OF WORK) 



Lower El Mirage Wash Basin 

Final Design 

SCOPE 

1.0 Background/Purpose 

The project basin site is located just a short distance southwest of the intersection of Cactus 
Road and El Mirage Road in the City of El Mirage. The site contains an existing basin for 
stormwater that has only been roughly graded. The basin design configuration will include 
terraced levels, which will facilitate multi-use activities. The project design will include an 
upstream culvert at Cactus Road (to be built as part of the city's Cactus Road improvements) 
and a downstream culvert at El Mirage Road. A Design Concept Report (DCR-2011) for this 
project was completed by Aztec in August 2011. The DCR-2011 included Civil and 
Landscape plans to a 15% level of development. The Final Design shall finalize these 
concepts based of the work completed in the DCR-2011 . 

Work shall also include a re-delineation of the floodplain of Lower El Mirage Wash , from 
upstream of Cactus Road to the Agua Fria River. This Re-delineation will be included in an 
application package for a Conditional Letter of Map Revision (CLOMR) of the FEMA 
floodplain . 

The overall guiding document for this final design is the latest version of the Consultant 
Guidelines of the Flood Control District of Maricopa County. 

2.0 Schedule and Project Coordination 

The design submittals for this project will occur in three stages: 40%, 90%, and 100%. 
Periodic coordination meetings will be held, as required, during this Final Design. 
Coordination for design details will be required with the City's completed Cactus Road 
Improvements design and MCDOT's current design project for El Mirage Road improvements. 
The overall design schedule is as follows: 

Milestone Weeks from On-call 
Assignment Issue Date 

40% Submittal 15 
PAAC meeting 16 
City Council Presentation 17 
Public Meeting 18 
90% Submittal 25 
Completion of CLOMR package and Submission to FEMA 27 
100% Submittal 31 

3.0 Surveying, Mapping, and Right of Way 

The consultant shall obtain 1-foot vertical contour topographic mapping for the area indicated 
on the attached Exhibit A. The consultant shall also perform the control survey for the 
mapping and perform field surveying to capture features of interest. The datum-basis for the 
surveys shall be NAVD 1988 vertically, NAD 1983 horizontally, and shall tie into the County's 
Geodetic Densification and Cadastral Survey (GDACS) network of survey monuments . 



4.0 Public Involvement 

One public meeting will be held after the 40% stage of the design has been reached . A 
newsletter announcing the project and public meeting will be mailed to residents within one 
half mile of the project site. Civil and Landscape designs will be presented at the Public 
Meeting, and publ ic comment and feedback will be obtained . Two complete copies of display 
board setups will be required for the Public Meeting. 

5.0 Utilities 

Data collection for adjacent utilities will be obtained from the City's completed Cactus Road 
Design plans, from the County's current El Mirage Road Design team, and from utility 
organizations as required. 

6.0 Hydrology and Hydraulics 

6.1 Hydrology 
Hydrology models were developed as part of the DCR-2011 effort. As the final design 
is developed , and the shape and volume of the basin are refined, the stage-storage­
discharge tables of the models will be updated and the models re-run . 

• 

6.2 Hydraulics • 
Hydraulic models were developed as part of the DCR-2011 effort, based on limited 
topographic data. The new 1-foot topographic mapping will be used to develop 
updated HEC-RAS models. As a minimum, the models to be developed will include: a 
corrected-effective model to be based on the new topography and the latest hydrology; 
and a post-project model. 

6.3 Sediment Transport 
A computation for sizing the volume of the sedimentation-basin area Uust south of 
Cactus Road) shall be performed. The 1 00-year storm sediment yield and annual 
sediment yield shall be computed by using the District's DDMSW 4.6.0 software. As a 
minimum, the sediment-basin volume will include a single 1 00-year storm sediment 
yield plus two times the annual sediment yield. This corresponds to a 2 year frequency 
sediment inspection and removal. 

Scour depths shall be estimated and erosion protection features shall be designed for 
the existing dip-crossing at Cactus Road and for the proposed culvert outlet at El 
Mirage Road . The scour depth computation and riprap sizing shall be based on 
DDMSW 4.6.0 software. 

A downstream adverse impact analysis shall be performed to make sure there is no 
adverse impact on downstream channel in terms of scour and sediment transport load 
as compared with the existing condition. 

Angular-rock-mulch is expected to be used to plate some of the side slopes of the • 
basin . Alternative scour protection and erosion control techniques are encouraged to 
be presented for review to the design team and PAAC members for review and 
analysis. 



7.0 Floodplain Delineation 

The development of the Technical Data Notebook (TON) for the CLOMR package will be in 
accordance with Section 11.0 - Floodplain Delineation Studies of the latest version of the 
DISTRICT's Consultant Guidelines. The related HEC-RAS modeling is specified in Section 
6.2 above. Floodplain work maps will only be needed for presenting the results of the post­
design model. The CLOMR package will assume that Cactus Road has the existing dip 
crossing. Any consultant work related to the LOMR package (as-builts , etc.) will be covered 
by a separate future on-call assignment. 

Microstation CAD files of the new floodplain will be submitted to the DISTRICT. When the 
related LOMR is processed , the DISTRICT will perform the related GIS refinements and 
conversions for the District's GIS database. 

8.0 Civil Plans 

8.1 The civil plan sheets shall include, along with typical plan-set sheets: grading 
plans for the basin , at a scale of 1 inch = 20 feet horizontally; plan-and-profile 
sheets , at a scale of 1 inch = 20 feet horizontally, for near the Cactus Road 
culvert, the El Mirage Road culvert area , and the areas of channel re-grading 
downstream of El Mirage Road ; geometric control sheets, and sheets for 
details. The plans shall be in accordance with the DISTRICT's standard 
template for 22-inch by 34-inch plan sheets. The Cactus Road culvert is part of 
the City's future Cactus Road improvement construction project, shall be 
depicted in these plans as a future culvert with dashed line-types. Initial 
grading designs and erosion control plans shall be developed by the Consultant 
Landscape Architect and provided to the Consultant Engineer for integration 
into the civil plans. 

8.2 The plans will be developed in three stages: 40%, 90%, and 100%. The 40% 
plans will include all of the major design features and concepts. The 90% and 
100% plans will be in accordance with Sections 14.6 and 14.8 of the latest 
version of the DISTRICT's Consultant Guidelines. 

8.3 Each of the three submittal stages shall include eight (8) half-size paper copies 
of the plan set and eight (8) disks with electronic files in a Microstation 
compatible format and in PDF format. 

9.0 Landscape Plans 

The DCR-2011 included concepts for the designated areas of the basin to have grass-turf, 
shrubs, trees, hydro-seeding, multi-purpose access roads/paths/ramps, retaining walls, and 
aesthetic treatments to the structural elements within the project site. The shapes and 
variations of the basin footprints , terraces, and side-slopes shall be refined and finalized 
during the Final Design effort, based on the preferred alternative presented in the DCR-2011 , 
stakeholder/public input, PAAC input, and design team review. 

The content of each landscape-plans submittal shall be in accordance with the latest edition of 
the DISTRICT's Landscape Planning and Design manual. The level of landscape features 



shall have this constraint: the construction cost of the aesthetic treatment and landscaping • 
shall be well below $40K per acre. 

For this final design effort there will only be one Project Aesthetics Advisory Committee 
(PAAC) meeting, which will only include the design team , representative(s) from the 
homeowners association just south of the project, and management representative(s) from the 
downstream Pueblo El Mirage resort. 

The Consultant's Landscape Architect shall coordinate grading efforts and erosion control 
needs with the Consultant Engineer for inclusion in the 40% Submittal. Grading design shall 
be based on conceptual work completed in the DCR-2011 efforts. Erosion control plans shall 
address erosion concerns through hydroseeding, rock mulch cover, turf-lined channels , and 
the inclusion of both temporary and permanent erosion control techniques such as sediment 
wattles and semi-rigid turf reinforcement mats. 

Irrigation plans , including sprinklers for grass turf and drip-style for trees and shrubs will be 
developed for the project. In general, the sprinkler systems will accommodate general open 
space activities. However, there are future plans for a closely spaced pair of Little League 
baseball fields at one of the grass turf areas. For this area , the sprinkler system design is 
expected to include some provisions to facilitate the future fully-finished baseball fields. 

The manufacturers and models of irrigation controllers and other related equipment shall be 
coordinated with the specialist at the City of El Mirage, to ensure compatibility with the City's 
standard repair stock. 

Each of the three submittal stages shall include eight (8) half-size paper copies of the plan set 
and eight (8) disks with electronic files in a Microstation compatible format and in PDF format. 

10.0 Final Design Report 

10.1 The Design Report shall include the background , basis, supporting 
computations, alternative-selection rationalization as required , etc. of the Civil 
Design and Landscape Design features of the project. Any provisions for, or 
overall concepts for, future landscape improvements shall be outlined. 

10.2 The TON for the CLOMR, as covered by item 7.0 above, will be a stand-alone 
document. 

10.3 A Maintenance Plan shall be prepared in accordance with Section 16 of the 
latest version of the DISTRICT's Consultant Guidelines. 

11.0 Final Deliverables 

The final deliverables shall include: one signed and sealed mylar of the plan set cover sheet; 
two full-size and two half-size (bond) paper copies; and two copies of all related electronic files 
(design report, TON, Microstation-CAD, PDF's). 

• 

• 



12.0 Geotechnical Soil Samples and Analysis 

Soil samples are to be taken at locations A, B, and C on Exhibit A. At locations A and B the 
depth of sampling range will be 0 to 2 feet. One soil sample will be collected and tested from 
each location (A and B). At location C, the sampling range will be d to 12 feet. One soil 
sample will be collected and tested from location C. The test analyses will include density, 
moisture content, grain sizing , Atterberg Limits , and a full battery of tests for agronomic 
properties. The agronomic testing will include three soil samples (at final depth of project 
elements) at locations within the planned seeded areas. The soil analyses shall include all 
characteristics necessary to make fertility recommendations for ornamental landscape, lawn, 
and garden applications. The agronomic report shall include analyses showing PPM of Ca , 
Mg, Na, K, Fe, Zn, Cu , S, Mn, B, nitrate, nitrogen, and phosphorus at the test locations. The 
agronomic report shall also include levels of salinity, pH , sodium, soluble salts, organic matter 
percentage, exchangeable sodium percentage, electrical conductivity, and free lime, and 
include recommendations for soil amendments to correct deficiencies, to eliminate conditions 
detrimental to plant growth, and to improve the soil fertility. 

Exhibit A is presented on the next sheet. 



EXHIBIT A -- LOWER EL MIRAGE WASH BASIN -- PROJECT LOCATION 

Topographic mapping extents are outlined • 

• 

• 
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METADATA 
1 .. COORDINATES WERE VERIFIED IN THE FIELD 

USING REAL TIME KINEMATIC GPS OBSERVATIONS 
RELATIVE TO NGS PUBUSHED CONTROL POINTS. 

2. CONTRACTOR SHALL VERIFY HORIZONTAL AND 
VERTICAL CONTROLS IN THE FIELD PRIOR TO 
CONSTRUCTION. 

3 . PROJECT META DATA 
UNITS: 
COORDINATES. DISTANCES AND ELEVAnONS ARE 
SHOWN IN INTERNATIONAL FEET. 

HORIZONTAL DATUM: 
NAD83 (1992 Epoch) ARIZONA CENTRAL ZONE 

HORIZONTAL ADJUSTMENT: 
COMBINED SCALE FACTOR (CSF) : 0 .99986808752 
SCALED TO GROUND FROM ZERO (0) NORTHING 
AND ZERO (0) EA5nNG (GROUND NORTHING + 
550,000) X CSF = GRID NORTHING 
GROUND EASTING X CSF = GRID EASTING 

VERTICAL DATUM: 
NAVD88 

PRIMARY BENCHMARK: 
FOUND NGS MONUMENT 
DESIGNAnON 4GA2 
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PROJECT BENCHMARK: 
POINT NUMBER 101 
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CENTERUNE OF EL MIRAGE ROAD 
EAST QUARTER CORNER SECnON 23, 
TOWNSHIP 3N, RANGE 1 WEST 
ELEVAnON = 1109.75' 

4 . THE COORDINATES PRESENTED ARE SHOWN 
TO THREE DECIMAL PLACES FOR CALCULAnON 
PURPOSES AND ARE NOT REPRESENTAnVE OF 
THE PRECISION OF THE SURVEY MEASUREMENTS 

5 . THIS IS NOT A PROPERTY BOUNDARY SURVEY. 
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lOWER El MIRAGE WASH AERIAl MAPPING CHECKS 
POINT NO DESCRIPTION DIBBLE ELEVATION KAM ELEVATION DIFFERENCE 

204 SET-AT-RB 1092.05 1091.95 0 .10 

207 SET-AT-MAG 1100.40 1100.41 -0.01 

209 SET-AT-MAG 1103.73 1103.52 0.21 

211 SET-AT-MAG 1115.82 1115.64 0.18 

213 SET-AT-MAG 1112.94 1112.93 0 .01 

214 SET-AT-RB 1116.56 1116.41 0.15 

216 SET-AT-MAG 1116.62 1116.63 -0 .01 

218 SET-BT-MAG 1099.59 1099.51 0 .08 

219 SET-BT-MAG 1106.38 1106.40 -0 .02 

220 SET-BT-BCF 1118.08 1118.26 -0.18 

20000 ESW 1121.56 1121.44 0 .12 

20001 BOC 1121.49 1121.38 0.11 

20002 GUT 1121.03 1121.03 0 .00 

20004 EP 1121.03 1120.99 0 .04 

20005 EP 1120.46 1120.40 0.06 

20006 FL 1120.37 1120.39 -0.02 

20007 EP 1120.53 1120.52 0.01 

20008 AS 1120.81 1120.90 -0.09 

20009 EP 1121.18 1121.06 0.12 

20010 GUT 1121.10 1121.06 0.04 

20011 BOC 1121.63 1121.47 0.16 

20012 ESW 1121.71 1121.54 0.17 

20013 ESW 1121.82 1121.70 0.12 

20014 ESW 1117.30 1117.00 0 .30 

20015 ESW 1117.41 1117.16 0.25 

20016 BOC 1117.38 1117.17 0.21 

20017 GUT 1116.92 1116.85 0 .07 

20018 EP 1117.03 1116.95 0 .08 

20019 AS 1118.12 1117.95 0 .17 

20020 EP 1117.78 1117.94 -0.16 

20021 EP 1118.61 1118.43 0.18 

20022 EP 1118.80 1118.75 0.05 

20023 NG 1115.06 1114.99 0.07 

20024 EP 1115.02 1115.04 -0 .02 

20025 AS 1115.12 1115.14 -0.02 

20026 EP 1114.72 1114.75 -0 .03 

20027 GUT 1114.56 1114.71 -0.15 

20028 BOC 1115.07 1115.11 -0 .04 

20029 EC 1108.16 1108.27 -0 .11 

20030 EP 1108.09 1108.12 -0 .03 

20031 AS 1107.88 1107.89 -0 .01 

20032 EP 1108.12 1108.11 0 .01 



20033 EC 1108.15 1108.13 0 .02 

20034 EC 1110.26 1110.08 0 .18 

20035 BOC 1110.17 1109.95 0.22 • 20036 GUT 1109.88 1109.83 0 .05 

20037 EP 1109.86 1109.81 0..05 

20038 CRWN 1109.87 1109.88 -0 .01 

20039 EP 1109.84 1109.57 0.27 

20040 GUT 1109.89 1109.68 0.21 

20041 BOC 1110.22 1109.98 0.24 

20042 BOC 1106.68 1106.72 -0 .04 

20043 GUT 1106.33 1106.54 -0.21 

20044 EP 1106.45 1106.45 0 .00 

20045 CRWN 1106.66 1106.76 -0 .10 

20046 EP 1106.53 1106.52 0.01 

20047 GUT 1106.41 1106.54 -0 .13 

20048 BOC 1106.71 1106.71 0 .00 

20049 EC B 1105.17 1104.96 0.21 

20050 EC 1105.12 1104.86 0.26 

20051 EC 1105.17 1104.87 0.30 

20052 EC C 1105.20 1104.90 0 .30 

20053 EC 1104.38 1104.43 -0 .05 

20054 EP 1104.38 1104.36 0 .02 

20055 AS 1104.08 1104.27 -0.19 • 20056 EP 1104.32 1104.32 0.00 

20057 EC 1104.36 1104.53 -0.17 

20058 EC 1099.89 1099.84 0.05 

20059 EP 1099.90 1099.82 0 .08 

20060 AS 1099.84 1099.83 0 .01 

20061 EP 1099.87 1099.94 -0.07 

20062 EC 1099.88 1099.95 -0 .07 

20063 EC 1116.91 1116.85 0.06 

20064 BOC 1116.83 1116.69 0.14 

20065 GUT 1116.46 1116.41 0.05 

20066 EP 1116.51 1116.33 0.18 

20067 CRWN 1116.90 1116.66 0.24 

20068 EP 1116.66 1116.54 0 .12 

20069 GUT 1116.62 1116.54 0 .08 

20070 BOC 1117.11 1116.94 0.17 

20071 EC 1117.19 1116.95 0.24 

20072 EC 1116.04 1115.99 0.05 

20073 BOC 1115.98 1115.88 0.10 

20074 GUT 1115.50 1115.48 0.02 

20075 EP 1115.59 1115.54 0.05 • 20076 CRWN 1115.76 1115.71 0 .05 



20077 EP 1115.56 1115.47 0.09 

20078 GUT 1115.49 1115.82 -0.33 

20079 BOC 1115.95 1115.95 0.00 

20080 EC 1116.15 1116.22 -0 .07 

The aerial mapping meets National Map Accuracy Standards 
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1.0 Introduction 
The purpose of the West Cactus Basin and Channels Project is to provide drainage 
infrastructure within the City of El Mirage that will reduce the Lower El Mirage Wash 
flood potential downstream from El Mirage Ro~d. The project could potentially provide 
the City of El Mirage and Maricopa County with a regional storm water detention basin 
that can serve as a multi-use public recreational facility. In addition, the project will 
locate and qualitatively assess potential erosion concerns within the Lower El Mirage 
Wash Channel and Lower El Mirage Wash Channel Tributary. 

The project area is located within portions of Sections 10 through 15 and 22 through 24, 
Township 3 North, Range 1 West of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona. More specifically, the project boundaries include Greenway 
Road to the north, Peoria Road to the south, Dysart Road to the west and the Agua Fria 
River to the east. The entire project area is within the City of El Mirage. Location and 
vicinity maps (Figures 1 and 2, respectively) are provided on the following pages. 

This survey report covers the supplemental field survey data that was collected under 
the West Cactus Detention Basin and Channels Project (CAR) -Additional Hydrology 
and Hydraulics Task Scope of Work. Stanley Consultants collected the survey data and 
used it in the study's hydrologic and hydraulic analysis of the existing on-line detention 
basin located on the southwest corner of Cactus and El Mirage Roads. The survey data 
was also used for evaluating the storm drain systems that outfall to the existing basin. 

Survey points for this study were collected using GPS, conventional leveling and total 
station survey equipment. Copies of survey field books are provided in Appendix A. 
The following survey data was collected : 

1. • Existing basin top and toe, basin bottom and surrounding basin grade elevations. 
I, • Existing drainage facilities, including culverts under Cactus and El Mirage Roads 

and the storm drain systems located in 1251
h Avenue and Berry Lane/Canterbury 

J
·. Drive that outfall to the existing basin. 

• Finish floor elevations and street grade breaks in the vicinity of sumps located in 
1251

h Avenue and Canterbury Drive. 

1·-·- ---. - -- - --- ~-- ~~~~~i ~~:i~~ti~~e:.ithin the City of El M~rage . th~ta~-~- ~-o-c~t~~ i-n-~he ~xi~ti-~-g- ~~sin ____ _ _ _ 

J 

I 
I 
t 
~ 

I 

2.0 Survey Control 
The vertical control datum used for obtaining the supplemental field survey data is 
NGVD 29. This vertical control was to be consistent with the vertical datum used for the 
Lower El Mirage Wash and Tributary L.O.M.R.s (by A-N West for City of. El Mirage, 
September 2001 ). The L.O.M.R.s were provided to Stanley by the City of El Mirage. 

Horizontal control was established by utilizing the GDACs control map for the sections 
listed in Section 1.0. Using a mean combined scale factor, the brass caps were located 
at the following roadway intersections: Greenway and Dysart Roads, Wadel! and Dysart 
Roads, Peoria and Dysart Roads, Peoria and El Mirage Roads, Cactus and El Mfrage · 
Roads, Thunderbird Road and 1151

h Avenue, Peoria Road and 1151
h Avenue. 

Location of vertical and horizontal control points are shown in the survey field book 
provided in Appendix A and point list provided in Appendix B. 

Q:\16956\02-Assgn 1 -West Cactus\06-docs and de livers\02-CAR\CAR survey report.doc 1 
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.West Cactus Detention Basin and Channels Project 
Survey Report 

APPENDIXB 

Point List for AutoCAD File BasinPoints.dwg 
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Point Listing made TUe Nov 02 13:50:34 2004 

Drawing Name: 
Project Name: 
Project Path: 

basin points 
SURVEY 

q:\16956\02-assgn 
6445 

1 - west cactus\05-study phase\05-dwgs\SURVEY\ 
Username: 

Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
1 6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

Northing 

942755.2766 
942754.9329 
942755.4867 
942805.0639 
942806.5868 
942805.8954 
942848.6900 
942857.9878 
942854.0811 
942855.0444 
942854.2752 
942907.9754 
942907.9434 
942910.8664 
942910.7638 
942960 . 0789 
942961.7200 
942961.0272 
942962.3254 
943012.0454 
943013.5825 
943012 . 2 183 
943057.7552 
943058 .383 5 
943057.7765 
943058.6 257 
943108.5061 
943108.6 425 
943110.1749 
943110 . 3 5 32 
943141.1 55 5 
943140.3275 
943141.0601 
943142.7 53 7 
943197.1145 
943198.7042 
943197.9753 
943252.3 810 
943254 .21 05 
943253.1314 
943313.5751 
943315.8 397 
943316.4 3 55 
943374.7745 
943375.5093 
943376.8508 
943404.5937 
943405.7 64 7 
943406.4478 
943192.4925 
943192.0854 
943166.4077 
943139.5195 
943117.1132 
943111.1803 
943111.6018 
943237.2123 
943212.1207 
943189.3725 

Easting 

57 58 14.744 7 
575847.9425 
57 58 78.4984 
575878.4087 
575847.7250 
575814.6831 
575814.6374 
575831.2375 
575847.1315 
575878.2824 
575885.0529 
575883.8596 
57587 8 .3346 
575846.9459 
575832.8 721 
575833 .2337 
575846.6920 
57587 8.327 5 
575883.9019 
575883.8104 
575846.1493 
57583 1. 6194 
575831.5407 
575846.3854 
575877.7220 
575883.5886 
575883.3887 
575877 .7662 
5758 46 .0642 
575831.8805 
575832.6 2 05 
575846.1073 
57587 7 .6834 
575883 .4747 
575877.7417 
575846 . 0555 
575832 .202 1 
575831.2662 
575846.0876 
575877.4857 
57 5877.2870 
575846.0657 
575831.0473 
575831.5135 
575845.7064 
575877.2433 
575877.1433 
575845.2496 
575831.5804 
575804.4079 
575804.0641 
575831.2 636 
575846.2096 
575877.5776 
57588 6 .4 374 
575886.8931 
575793.6568 
575794 . 1447 
575793.7721 

Elevation Raw Desc 

1112 . 01 
1112. 63 
1112.25 
1112.26 
1112 . 61 
1112.21 
1112.21 
1112.31 
111 2.36 
1111.98 
1112.13 
1111 .18 
1111.26 
1111.70 
1111 . 89 
1111 . 53 
1111.40 
1110.73 
1110.64 
1110 .57 
1111.19 
1111 .39 
1111.45 
1111.23 
1110.82 
1110.81 
1111.55 
1111 . 47 
1111 . 55 
1111 .64 
1111.97 
1111.8 6 
1111.82 
1112 .20 
1112.21 
1112 .48 
1112 .46 
1113. 09 
1112. 97 
1112. 53 
1112.83 
1113 . 31 
1113.25 
1113.62 
1113.72 
1113.09 
1113. 24 
1114. 05 
1113 .95 
1111.72 
1107.4 7 
111 2 .2 2 
1111.88 
1111 .62 
1111.66 
1107.35 
111 2.87 
1106.71 
1106.91 

g 
cl 
g 
g 
cl 
g 
g 
ep 
cl 
g 
gr 
gr 
g 
cl 
ep 
ep 
cl 
g 
gr 
gr 
cl 
ep 
ep 
cl 
g 
gr 
gr 
g 
cl 
ep 
ep 
cl 
g 
gr 
g 
cl 
ep 
ep 
cl 
g 
g 
cl 
ep 
ep 
cl 
g 
g 
cl 
ep 
t/culvert 
inv 
ep 
cl 
ep 
t/culver t 
inv . 
t /culver t 
be 
b 

Full Desc 

g 
cl 
g 
g 
cl 
g 
g 
ep 
cl 
g 
gr 
gr 
g 
cl 
ep 
ep 
cl 
g 
gr 
gr 
cl 
ep 
ep 
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Point Listing made Tue Nov 02 13:50:34 2004 

Nuxnber 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 

Northing 

943170.8 67 0 
943070.2196 
942966.1773 
942856.5457 
942857.8781 
942862.4275 
942863.0169 
942858.5 24 2 
942964.6 97 8 
943038.67 45 
943147.1 977 
943189.9437 
943178.8118 
943216.1462 
943238.4764 
943262.8501 
943284.6772 
943285.9068 
943247.5157 
943210.6400 
943182.1659 
943135.2 766 
943031.5961 
942927.4584 
942864.90 20 
942860.3611 
942859.7466 
942864.1699 
942866.3383 
942861.8613 
942861.1234 
942865.6822 
942966.4510 
943062.2810 
943135 . 4801 
943171.4 3 00 
943254.7576 
943288.4747 
943295.5238 
943325.2754 
943375.7564 
943507.7068 
943637.9501 
943719.8951 
943798.9691 
943805.3902 
943936.0026 
944060.9608 
944136.85 35 
944167.29 3 5 
944144.97 31 
944113.5503 
944045.9348 
943941 . 3063 
943816 . 4801 
943777.9464 
943740.22 75 
943693.9887 
943735 . 8197 
943776.84 3 0 
943756.32 14 
943686.6119 
943640.3291 

Easting 

575797.9 940 
575784 . 7042 
575785.9528 
575784.8268 
575709.5330 
575709.2185 
575658.0185 
575657.9497 
575670.181 5 
575676.6019 
575731.5356 
575719.7472 
575684.2718 
575675.4462 
575682.4779 
575685.2320 
575624.5043 
575526.9205 
575520.5297 
575518.0060 
575513.3887 
575510.0 8 45 
575507.0940 
575506.3555 
575505.0878 
575505.1 9 71 
575566.3535 
575566.3025 
575394.9666 
575394.6 6 25 
575456.1679 
575455.9737 
575398.5 797 
575401.63 89 
575402.7145 
575404.9726 
575411.6325 
575412.4785 
575320.8533 
575281.4101 
575263.4450 
575259.6590 
575262.6889 
575262.6720 
575272.6651 
575260.8 8 50 
575258.2914 
575256.6726 
575269.7 2 08 
575227.0 65 4 
575197.1 831 
575206.9249 
575221.1076 
575223.9244 
575223.4479 
575227.2497 
575226.9 0 11 
575201.9 886 
575235.4 923 
575258.7477 
575270.2 5 01 
575230.9851 
575228.9103 

Elevation 

"1112 . 34 
1114.3 1 
1114.31 
,1113. 48 
1113. 07 
1113. 65 
1113.80 
1113. 19 

Raw Desc 

t/culvert 
ng 
ng 
ng 
g/pc 
bsw 
bsw 
g 

1113.32 ng 
1113 . 44 ng 
1113. 0 0 t 
1112.4 9 t 
1106.51 b 
1106.61 b 
1106. 67 b 
1111.04 t 
1113.30 t 
1113.33 t 
1103.51 b 
1103. 62 b/b 
1104.55 b 
1113.6 0 t 
1113.18 ng 
111 3 .12 ng 
1114.23 bsw 
1113.70 g 
1113.50 g 
1114.02 bsw 
1114.54 bsw 
1114. 04 
1113 . 84 
1114.24 
1113.4 8 
1113.28 
1113. 61 
1104.17 
1103.67 
1114.03 
1114 . 34 
1114.50 
1114.55 
1114.04 
1114 . 47 
1114.37 
1114.83 
1115 . 08 
1115.07 
1115 . 25 
1115.85 
1112 . 94 
1106 . 48 
1105.72 
1104. 52 
1104. 69 
1104.1 7 
1104.68 
1104.9 6 
1104.01 
1109 . 55 
1114.33 
1112.3 2 
1105.54 
1104. 97 

g 
g 
bsw 
ng 
ng 
t 
b 
b 
t 
t 
t 
t 
t 
t 
t 
t/b 
t/1 
t/1 
t/1 
t/1 
t/1 
b/1 
b/1 
b/1 
b/1 
b/1 
b/1 
b/1 
t1/b1 
t/1 
t/1 
b 
b 
b 

Full Desc 

t/culvert 
ng 
ng 
ng 
g/pc 
bsw 
bsw 
g 
ng 
ng 
t 
t 
b 
b 
b 
t 
t 
t 
b 
b/b 
b 
t 
ng 
ng 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
ng 
ng 
t 
b 
b 
t 
t 
t 
t 
t 
t 
t 
t/b 
t/1 
t/1 
t/1 
t/1 
t/1 
b/1 
b/1 
b/1 
b/1 
b/1 
b / 1 
b / 1 
t1/bl 
t / 1 
t/1 
b 
b 
b 
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Number 

140 
141 
142 
143 
144 
145 
146 
147 
14 8 

149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
2 00 
201 
202 

Northing 

943509 . 8591 
943371.6504 
943303.89 84 
943260 . 80 67 
943183.2874 
943140.1006 
943033.82 91 
942943 . 74 48 
942868.2234 
942863.9840 
942863.2943 
942867.7664 
942866.9883 
942862.42 76 
942863.9652 
942868.2524 
942869.0272 
942864.56 05 
942865.2697 
942869.6993 
942971.1587 
943055.8638 
943139.50 78 
943205 . 74 99 
943175.45 77 
943107.12 92 
943086.8158 
943135.7427 
942981.6675 
942909.1891 
942868.5485 
942864.4818 
942865.4395 
942870.1485 
942870.0690 
942865.55 65 
942860.76 38 
942864.5998 
942859.4143 
942855.3535 
942847.8452 
942852.30 39 
942927.80 35 
943022 . 6333 
943045.0806 
943022.6833 
942980.63 81 
942902.78 70 
942826.9572 
942822.97 90 
942835.2694 
942839.5122 
942848.0903 
942843.76 98 
942808.6431 
942812.98 63 
942793 . 23 52 
942797 . 4 37 6 
942779.94 28 
942775.81 81 
942856.5688 
942927.37 3 5 
942968 . 75 52 

Easting 

575227.6423 
575231 . 9999 
575253 . 684 5 
575331 . 1179 
575233.7 9 18 
575230 . 9107 
575226.3162 
57522 7. 5566 
57522 8 . 8317 
575228.9 9 12 
575279.5322 
575279.9433 
575347.1490 
575347.1414 
575228.8372 
57 5229. 0974 
575176.5841 
57 5176.2 8 54 
575125 . 0537 
575125.0921 
57512 7. 8056 
575124.3962 
575119.7783 
575118.3318 
575037.1178 
574999.0900 
575020.0039 
575065.3657 
575016.7149 
575017.639 5 
57501 8 .3 880 
575018.8033 
575068.5802 
575068.6708 
575103.6088 
575103.8128 
574971.1366 
574971.0 3 20 
574922. 2563 
57492 3 .0 6 46 
57 48 74.2312 
57 48 73.5876 
574868.8281 
574862.7 6 41 
574854.4450 
574731.8119 
57473 7 .0465 
574747.4074 
574762.1066 
574763.4486 
574812.5962 
574811 . 5659 
574850.9402 
574852.2 829 
574715.6354 
574714.5 829 
574670.4 87 1 
574669.1 995 
57462 3.6092 
574625.4 3 12 
57461 7 . 8818 
574616.0 565 
574612.0 009 

Elevation Raw Desc 

1104.1 6 b 
1104.55 b 
1104.07 b 
1103.98 b 
1105 .08 b 
1114.27 t 
1114.1 5 ng 
1114.26 ng 
1115 . 12 bsw 
1114.59 g 
1114 .4 4 g 
1114.92 bsw 
1114.77 bsw 
1114.19 g 
1114.55 g 
1115.07 bsw 
1115.24 bsw 
1114.71 g 
1114.88 g 
1115.43 bsw 
1114. 90 ng 
1114. 94 ng 
1115.11 t 
1103 . 93 b 
1105 . 07 b 
1104 .82 b 
1115.45 t 
1115.37 t 
1115.60 ng 
1115.45 ng 
1115.61 bsw 
1115.03 g 
1115.09 g 
1115 . 6 0 bsw 
1115.52 bsw 
1114.9 9 g 
1114.91 g 
1115.43 bsw 
1115.31 bsw 
1114 . 74 g 
1114.57 g 
1115.08 bsw 
1116.05 ng 
1115.67 t 
1104.83 b 
1106.39 b 
1115.76 t 
111 6 .02 ng 
1114.81 bsw 
1114.22 g 
1114 .38 g 
1114.96 bsw 
1115.03 bsw 
1114.46 g 
1114.10 g 
1114.67 bsw 
1113.98 g 
1114.54 bsw 
1114.3 7 bsw 
1113.87 g 
1115 .94 ng 
1115 .95 ng 
1115.60 t 

Full Desc 

b 
b 
b 
b 
b 
t 
ng 
ng 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
ng 
ng 
t 
b 
b 
b 
t 
t 

ng 
ng 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
ng 
t 
b 
b 
t 
ng 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
g 
bsw 
bsw 
g 
ng 
ng 
t 
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Number 

203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
2 2 0 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
2 55 
256 
257 
2 58 
259 
260 
261 
262 
263 
264 
265 

Northing 

943009.8868 
943026.4013 
942971 . 3825 
942898.0959 
942821.7890 
942731 . 2568 
942727-3242 
942746.9776 
942751.1120 
942772.1428 
942768 . 2676 
942726.6 88 8 
942731.0977 
942709.0029 
942704.9 1 07 
942683.7 59 7 
942687.9265 
942772.2 336 
942878.3229 
942982-3919 
943033.3425 
943124.4443 
943081.2302 
942973.8 602 
942871.2431 
942769.0236 
942673.5347 
942678.0861 
942698 . 6667 
942694.6212 
942713 - 6 802 
942717.6599 
942652 .640 1 
942633 . 3 890 
942637.6 90 8 
942619.7543 
942615.3116 
942717.9001 
942815.8509 
942917.4 36 5 
943017.4712 
943101.4458 
943161.2 66 5 
943196.6 249 
943185.9776 
942815.1056 
942783 . 8 612 
942737.6 086 
942693.1 937 
942656.6 6 04 
942626.58 84 
942657.1 096 
942736 . 9 744 
942898.9246 
943066.8 046 
943257.9530 
943391.2694 
943546.1656 
943691.4994 
943840.6 023 
943992 . 2677 
944092.8991 
944040.9553 

Easting 

574 608 .9 9 74 
574469.8587 
574461.5925 
574464.0084 
574476.1285 
574513.3011 
574515.0476 
57455 9 .4862 
574557.4423 
574605.0238 
574606.9827 
574513.8999 
574512 . 2608 
574462.2249 
574463-9313 
574416.5866 
574414.9584 
574405.5774 
574416.0543 
574428.8376 
574458.6443 
574365.4192 
574333.1760 
574334.4541 
574337.6263 
574361.6755 
574393.6028 
574392.3603 
574439.4723 
574440.9177 
574484.3956 
574482.1393 
574348.2962 
574302 . 1626 
574300.6804 
574245.0679 
574246.5901 
574245.4500 
574247.6755 
574245.2342 
574251.0951 
574253.4077 
574266.2633 
574295 .67 25 
574247.2700 
574592. 9870 
574603.0896 
574505.6025 
57440 9 .0242 
574327.8667 
574231.5045 
574185.9561 
574182.5419 
57418 2 .2690 
574181.5349 
57418 0 .2369 
574184.5697 
574185.2434 
574184 .2077 
57418 0.8622 
57418 0 .6694 
574187.5987 
574209 . 1806 

Elevation Raw Desc 

1107 .22 b 
1105.51 b 
1116.57 t 
1116.83 ng 
1116. 58 ng 
1113. 90 bsw 
1113.41 g 
1113.60 g 
1114.09 bsw 
1114.23 bsw 
1113 . 75 g 
1113.39 g 
1113.91 bsw 
1113.74 bsw 
1113 .22 g 
1113 . 08 g 
1113.60 bsw 
1116 . 61 ng 
1116.80 ng 
1116.73 t 
1106.01 b 
1106.17 b 
1116.32 t 
1116.86 ng 
1116.89 ng 
1116.64 ng 
1113 . 03 g 
1113.54 bsw 
1113.68 bsw 
1113 . 15 g 
1113.29 g 
1113. 85 bsw 
1112 . 74 bsw 
1113.18 g 
1113.68 bsw 
1114.09 bsw 
1113.55 g 
1116 . 57 ng 
1117 . 01 ng 
1117 . 24 ng 
1117.33 ng 
1117.46 ng 
1117.68 t 

1105.32 b 
1117.43 t 

1116 . 08 t/b 
1114.38 b 
1113.81 b 
1113.80 b 
1113.56 b 
1114.25 b 
1114. 71 b 
1114 . 95 b 
1114.28 b 
1114.67 b 
1114.81 b 
1114.67 b 
1115.26 b 
1115.55 b 
1115 .95 b 
1116.23 b 
1118.07 t/b 
1119.29 t 

Full Desc 

b 
b 
t 

ng 
ng 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
ng 
ng 
t 
b 
b 
t 
ng 
ng 
ng 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
bsw 
bsw 
g 
ng 
ng 
ng 
ng 
ng 
t 
b 
t 
t/b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
t/b 
t 
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Number 

266 
267 
268 
269 
270 
271 
272 
273 
274 

275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 

Northing 

943897.7957 
943767.8506 
943671.4611 
943570.2653 
943456.8939 
943360.1 951 
943249.4558 
943138.8 282 
943013.1900 
942907.5667 
942796.6100 
942711.9967 
942649.8146 
942660.6065 
942704.8514 
942760.4973 
942796.5275 
943693.9 321 
943705.2288 
943728.2651 
943707.3857 
943712.0964 
943706.6240 
943582.9807 
943457.5127 
943327.2116 
943330.0639 
943458.5964 
943590.7194 
943677.4177 
943758.5095 
943757.4420 
943756.6288 
943725.4812 
943728.1857 
943730.3331 
943753.9492 
943726.5080 
943727.4407 
943712.9482 
943710.7374 
943752.1734 
943742.9158 
943646.5602 
943653.2941 
943580.6968 
943582.0612 
943527.3551 
943489.9917 
943478.8652 
943383.6873 
943312.8670 
943190.2002 
943087.6781 
943124.3672 
943165.4575 
943214.5882 
943220.8 872 
943338.1404 
943433.2752 
943557.3171 
943668.8147 
943762.8649 

Basting 

574205.5488 
574205.9485 
574204.9026 
574205.2358 
574204.8458 
574203.6443 
574201.6606 
574201.4914 
574200.9235 
574199.3899 
574198.6046 
574200.4497 
574213.4937 
574285.3426 
574402.2238 
574511.82 76 
574584.9626 
574779.6341 
574672 . 5661 
574595.9943 
574513.1359 
574394.5164 
574348.9658 
574331.4113 
574314.6186 
574307.0099 
574251.7542 
574257.9783 
574269.2124 
574273.0754 
574288.6921 
574317.1083 
574328.6856 
574355.7749 
574394.0185 
574508.2165 
574598.0420 
574623.5831 
574672.4392 
574779.5992 
574900.9687 
574918.7908 
574972.7800 
574961.9319 
574929.0658 
574960.9734 
574919.8956 
574911.7715 
574813.1972 
574743.7088 
574708.2874 
574727.0300 
574722.2164 
574719.8534 
574810.2496 
574916.6514 
574978.7368 
575022.2813 
575007.3729 
575005.3808 
575002.3963 
575001.1570 
575003.9118 

Elevation Raw Desc 

1119.04 t 
1119 . 87 t 
1118.92 t 
1118.43 t 
1118.35 t 
1117.67 t 
1117.43 t 
1116 . 94 t 
1116.85 t 
1116.76 t 

1116.55 t 
1116.42 t 
1115.63 t 
1116.33 t 
1116.22 t 

1117.25 t 
1116.80 t 
1106.68 b 
1106.48 b 
1107.05 b 
1107.48 b 
1108.55 b 
1109.57 b 
1108.72 b 
ll06.48 b 
ll04.92 b 
1117.90 t 
1118.57 t 

1119.25 t 
1118.62 t 
1119.24 t · 
1116.21 b 
1122.09 t 
1119.96 t 
1119.31 t 
1117.74 t 
1116.21 t 
1114.76 t 
ll15.41 t 
ll15.28 t 
1119.81 t 
1115.72 t 
1115.86 t 
1115.87 . t 
1114.27 t 
1114.47 t 
1112.88 t 
1113.25 t 
1111.59 t 
1111.89 t 
1111.86 t 
1114.24 t 
1116.04 t 
1116.91 t 
1116.23 t 
1116.22 t 
1119.83 t 
1116.83 t 
1116.10 t 
1116.24 t 
1115.68 t 
1116.46 t 
1115.71 t 

Full Desc 

t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
b 
b 
b 
b 
b 
b 
b 
b 
b 
t 
t 
t 
t 
t 
b 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
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Number Northing Easting Elevation Raw riesc Full Desc • 329 943879.2639 575003.6383 1116.48 t t 

I 330 943995.8057 575003.1413 1116.36 t t 
331 944064.5500 575016.2126 1115 . 50 t t 
332 944085.8092 575056.53 72 1112.49 t t 
333 944087.0007 575190.8170 1108.83 t t 

I 334 944165.8425 575150.4610 1110.97 t t 
335 944164.5424 575160.0080 1104.94 b b 
336 944085.8517 575196.3541 1105.48 b b 
337 944061.8413 575058.9523 1107.61 b b 

I 338 944047.1609 575047.2589 1107.36 b b 
339 943996.2199 575038.6939 1105.74 b b 
340 943882.9575 575040.7016 1105.18 b b 
341 943767.4736 575041.6608 1106.09 b b 

I 342 943657.9540 575052.9075 1105 . 02 b b 
343 943588.6201 575048.2209 1103 . 91 b b 
344 943437.2294 575038.8726 1104 . 92 b b 
345 943344.3453 575045.6805 1104.51 b b 

I 346 943218.7024 575058.1452 1105.22 b b 
347 943193.5086 575022 . 5500 1106.69 b b 
348 943176.5070 574997.5956 1106.44 b b 
349 943145.4281 574930.6218 1105-42 b b 

I 350 943102.5327 574821.5472 1104.27 b b 
351 943059.2488 574707.5412 1105.42 b b 
352 943192.8447 574700.8730 1105.64 b b 
353 943309.9592 574710.1062 1105-49 b b 

I 354 943377.9316 574692.6622 1105.07 b b 
355 943495.1194 574713.1927 1105 . 70 b b 
356 943510.7214 574807.7981 1105.33 b b 
357 943542.8292 574894.3995 1106.75 b b 

I 358 943583.1402 574905.6056 1105-95 b b • 359 943657.1427 574917.8172 1107.52 b b 
360 943677.7427 574893.6375 1107.19 b b 
361 943214.6529 575525.4904 1103.50 b/b b/b 

I 362 943225.7066 575395.3502 1102.98 b/b b/b 
363 943238.5306 575278.9316 1103.85 b/b b/b 
364 943243.3005 575187.3031 1103.85 b/b b/b 
365 943246.5743 575113. 25i4 1103.27 b/b b/b 

I 366 943341.4532 575103.4907 1103.49 b/b b/b 
367 943469.5435 575104.3147 1103.06 b/b b/b 
368 943623.2006 575097.5077 1104. 01 b/b b/b 
369 943774.6367 575097.7527 1105.06 b/b b/b 

I 370 943939.9038 575101.3927 1103.95 b/b b/b 
371 943926.1213 575180.0549 1104.39 b/b b/b 
372 943754.8599 575170.2278 1104.06 b/b b/b 
373 943579.4159 575188.8618 1103 . 01 b/b b/b 

I 374 943485.1710 575175.4451 1103 . 84 b/b b/b 
375 943368.7045 575174.8087 1104.32 b/b b/b 
376 943153.2580 574998.2501 1105.21 b/b b/b 
377 943083.8344 574862.2093 1104.29 b/b b/b 

I 378 943046.2461 574743.3517 1105 . 23 b/b b/b 
379 943032.5527 574619.0706 1104.91 c/b c/b 
380 943045.6775 574618.5962 1104.6 0 d/w d/w 
381 943055.2313 574618.2404 1104.76 m/h m/h 

I 382 943212.2520 574634 . 6356 1106.13 b/b b/b 
383 943361.9544 574647.0421 1105.8 7 b/b b/b 
384 943489.4258 574660.8449 ll05.28 b/b b/b 

I 
385 943549.4533 574671.7077 ll04. 55 b/b b/b 
386 943574.7228 574765.2343 ll05.16 b/b b/b 
387 943613 .4 572 574801.1017 ll05 . 52 b/b b/b 
388 943634.6114 574658.4292 ll05.26 b/b b/b • I 
389 943642.5967 574534 . 2618 ll05.64 b/b b/b 
390 943635.7440 574427.1817 ll06.39 b/b b/b 
391 943485.1210 574420.3381 . ll03 . 67 b/b b/b 

I 
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Number 

39 2 
393 
394 
395 
396 
397 
398 
3 9 9 
400 
401 
40 2 
403 
404 
405 
4 06 
407 
408 
40 9 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
4 2 8 
429 
430 
431 
432 
433 
434 
435 
436 
43 7 
4 38 
4 3 9 
440 
441 
4 42 
443 
44 4 
44 5 
446 
447 
448 
4 49 
450 
4 51 
4 52 
4 53 
4 54 

Northing 

943343.94 85 
943207.1 03 0 
943117.3 36 1 
942612.9645 
942609 . 85 41 
942624.8 84 6 
942625 . 34 87 
942682.9155 
942683.15 58 
942756 . 16 32 
942756.3 38 7 
942810 . 5 70 9 
942810.8 948 
942878.9 89 2 
942879 . 2053 
942881.4 6 53 
942881.7992 
942941.9 313 
942941.00 86 
942990.7193 
942990.74 75 
943045.7151 
943045.88 83 
943092.0 752 
943091.85 50 
943142.3 6 05 
943142.8091 
943172.5 93 7 
943173.3 98 5 
943172.86 84 
943239.5 68 8 
943238.95 24 
943288.5 0 99 
943288.44 35 
943357 . 1112 
943357 . 081 6 
943357 . 36 87 
943425 . 2962 
943425 . 20 45 
943478.6001 
943478.9246 
943478.9 96 8 
943548.9010 
943548.82 88 
943617.8 2 08 
943618.0 361 
943692 . 16 81 
943692 . 4 22 4 
943692.79 44 
943759.68 65 
943759.6 21 7 
943854.85 62 
943854.86 99 
943929.09 32 
943929.2 80 3 
943969.43 68 
943969.5 02 9 
943500 . 73 70 
943505.2 98 6 
943501.6 35 7 
943481.14 23 
943473.2 99 1 
943503.62 08 

Easting 

57 4453.7 77 8 
574502.5 2 14 
574522.6336 
574183.9058 
574180.5635 
574173.3926 
574177.8844 
574177.3 385 
574172.8 7 85 
574172.7 255 
574177.1954 
574177 . 1401 
574172 . 6350 
574172 . 4559 
574176.9741 
574164.0565 
574144.0161 
574172 . 3006 
574176.6835 
574176.7007 
574172.1463 
574172.0129 
574176 . 6047 
574176.4396 
574171 . 9481 
574171 . 8709 
574176.3617 
574171.7080 
574163.4618 
574144.0910 
57 4171.7085 
574176.1101 
57 4176.0844 
574171.5308 
574164.4776 
574171.4517 
574176.0056 
574175.7796 
574171.3166 
574171.2 3 03 
574175.7517 
574162.7880 
574175.7392 
574171 . 0905 
574170.9082 
574175.4 3 03 
574175.3 728 
574170.8 7 01 
574 163.1445 
574170.7466 
574175 . 2 3 31 
574 174.9952 
574170 . 55 71 
574170 . 3825 
574174 . 9024 
574174 . 7 914 
574170.2 2 89 
574 1 21 . 6135 
5 74121.6436 
574043.4 46 6 
574044 . 64 72 
574043.8 3 35 
57 3861.5438 

Elevation Raw Desc 

1104.61 
1106.63 
1106 . 50 
1114.7 7 
1114 . 33 
1114.44 
1115 . 01 
1115.13 
1114.60 
1114.84 
1115 . 35 
1114.7 8 
1114 . 23 
1113 . 4 6 
1114 . 20 
1113.79 
1113.4 8 
1113.7 3 
1114 . 23 
1114.4 7 
1113.88 
1114.07 
1114 . 63 
1114.77 
1114 . 23 
1113 . 79 
1114.29 
1113 . 41 
1113 . 71 
1113.51 
1113.73 
1114.26 
1114.39 
1113.86 
1114.27 
1114.11 
1114. 65 
1114. 83 
1114 . 29 
1114.46 
1114.95 
1114.60 
1115.13 
1114.65 
1114.85 
1115.37 
1115.59 
1115.1 2 
1115 . 28 
1115.28 
1115.81 
1116.11 
1115 . 61 
1115. 84 
1116.3 6 
111 6 .4 7 
1115.9 3 
1114.54 
1115 . 0 9 
1114.64 
11 14 . 8 9 
1114.59 
1115.3 8 

b/b 
b/b 
b/b 
bsw 
g 
pc 
bsw 
bsw 
9 
9 
bsw 
bsw 
g 
g/cb 
bs~1 

sd/mh 
g/cb 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
g/cb 
sd/mh 
9/cb 
g 
bsw 
bsw 
g 
sd/mh 
g 
bsw 
bsw 
g 
g 
bsw 
sd/mh 
bsw 
g 
g 
bsw 
bsw 
g 
sd/cb 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
g / cb 
sd / mh 
g / cd 
g 

Full Desc 

b/b 
b/b 
b/b 
bsw 
9 
pc 
bsw 
bsw 
9 
g 
bsw 
bsw 
g 
9/cb 
bsw 
sd/mh 
g/cb 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
9/cb 
sd/mh 
g/cb 
g 
bsw 
bsw 
g 
sd/mh 
g 
bsw 
bsw 
g 
g 
bsw 
sd/mh 
bsw 
g 

9 
bsw 
bsw 
g 
sd/cb 
g 
bsw 
bsw 
g 
g 
bsw 
bsw 
g 
g 
bsw 
g / cb 
sd/ mh 
g / cd 
g 
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Number 

455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 

1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 

Northing 

943474 . 9628 
943474.0528 
943472.0736 
943240.0661 
943242.2837 
943243.8561 
943215.3202 
943213.5572 
943212.1311 
942940.8426 
942942.3892 
942940.0163 
942910.4913 
942914.0259 
942912.2878 
942618.8622 
942568.3585 
942495.1150 
942498.6288 
942371.3950 
942382.5245 
942505.5321 
942585.4861 
942629.6187 
943815.9230 
943941.6898 
944079.5785 
944087.4880 
944008.3414 
943879.9349 
943847 . 9201 
943958.8870 
944060.5950 
944059.3017 
943978.2766 
943866.8770 
943805.8717 
943914.7341 
944007.3683 
944080.0473 
944118.8875 
944123.4353 
944124.8145 
944135.8982 
944140.6524 
944147.8379 
944849.1515 
944939.5315 
945027.4606 
944989.4311 
944915.5269 
944852.2879 
944787.9326 
944708.7882 
944625.2135 
944537.2366 
944432.5490 
944338.0762 
944275.5540 

-944341.5219 
944424.1253 
944506.8805 
944583.4021 

Easting 

573868.5210 
573972.8222 
574122.2215 
574122.3825 
574000 . 2072 
573855.7984 
573849 . 7816 
573990.4467 
574118.9552 
574123.0306 
573987.4620 
573848.5130 
573836.8144 
573959.4151 
574123.2886 
574390.1389 
574412 . 3189 
574444 . 9846 
574452.2253 
574499.9916 
574526.3971 
574471.5309 
574436.0784 
574416.5526 
574268.0077 
574270.9931 
574278.1949 
574407.5500 
574423.5323 
574432.7807 
574551.6368 
574580.7815 
574591.1990 
574704.1526 
574711.6326 
574708.3213 
574824.7462 
574866.2212 
574888.0147 
574920.9661 
574871.2980 
574774 . 9715 
574694.5604 
574601.5755 
574474.0441 
574270.5 2 64 
574568 . 4065 
574469.6307 
574383.5838 
574346.4320 
574418.0393 
574487.8939 
574559.2589 
574637.5916 
574718.8 9 09 
574808.3691 
574911.7069 
575004.6886 
575070.5824 
575094.2977 
575016.2276 
574932.9250 
574856.6590 

Elevation Raw Desc 

1115.40 9 
1115.02 g 
1114.57 pc 
1113.77 pc 
1114. 22 g 
1114.59 g 
1114.66 g 
1114 . 23 g 
1113. 77 pc 
1113.76 pc 
1114.20 g 
1114.63 g 
1114.65 g 
1114.25 g 
1113.75 g 
1113 . 05 pc 
1113.24 g 
1113.21 g/cb 
1113.64 sd/mh 
1113.86 pc 
1113.87 pc 
1113 . 21 g I cb 
1113.21 g 
1113 . 06 pc 
ll20. 93 ng 
1120.36 ng 
ll20.54 ng 
1120.01 ng 
1119.65 ng 
1ll9. 00 ng 
1119.00 ng 
1119.42 ng 
1119.76 ng 
1118.55 ng 
1118.67 ng 
1118.58 ng 
1117.22 ng 
1118.22 ng 
1118 . 27 ng 
1118.30 ng 
1118.37 b 
1118.91 b 
1118.93 b 
1120.54 b 
1121.15 b 
1122.02 b 
1109.86 b 
1110.41 b 
1110.59 b 
1110.82 b 
1110.64 b 
1109.97 b 
1109.27 b 
1109.28 b 
1109.17 b 
1109.07 b 
1108 . 41 b 
1107.93 b 
1107.25 b 
1107.44 b 
1108.19 b 
1108.35 b 
110 9. 22 b 

Full Desc 

g 
g 
pc 
pc 
g 

9 
g 
g 
pc 
pc 
g 
g 
g 
g 

9 
pc 
9 
9/cb 
sd/mh 
pc 
pc 
9/cb 
9 
pc 
ll9 
ng 
n9 
ng 
ll9 
n9 
ng 
ng 
ng 
n9 
ng 
n9 
ng 
ng 
ng 
ng 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
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Number 

1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 

Northing 

944638.5522 
944720.8386 
944807.1589 
944938.6212 
945065.1315 
945189.9678 
945188.1724 
945092.1752 
945019.6732 
944937.9125 
945189.4269 
945091.5022 
945091.1702 
945006.6941 
945006.5443 
944959.4750 
944900.5217 
944819.94 59 
944739.6057 
944672.5452 
944655.2124 
944589.8578 
944464.3391 
944377.9693 
944305.3673 
944311.7752 
944265.7236 
944244.7592 
944261.2021 
944269.4097 
944246.8011 
944244.4303 
944262.5883 
944324 . 8896 
944233.2631 
944249.9693 
944266.9171 
944292.0146 
944327.6599 
944311.1668 
944426.9747 
944526 . 9082 
944587.7370 
944629.4298 
944749.3960 
944829 . 8642 
944838.6304 
944924.0523 
945006 . 7386 
945023.9370 
945034.8595 
945093.1 7 99 
945006.5730 
944909.7160 
944959.4626 
945005.92 6 9 
945009 . 8741 
945114.6403 
945113.57 62 
945194.8844 
944497.0241 
944272.3463 
944287.3541 

Easting 

574799.2959 
574715.4657 
574632.8597 
574622.5608 
574623.1881 
574625.7837 
574572.3445 
574572.8430 
574575.2541 
574574 . 2942 
574652.3436 
574644 . 5766 
574632.9575 
574643.7674 
574655.0515 
574642.4442 
574659.3649 
574662.7416 
574741.1072 
574806 . 3518 
574788.1695 
574895.0018 
575019.1749 
575099.8874 
575155.7438 
575129 . 8998 
575195.1081 
575143.9469 
575133.8662 
575156.2524 
575101.3339 
575073.7436 
575070.9859 
574973.1348 
574912.7235 
574905.3613 
574898.7698 
574940.6225 
574959.5547 
574977.4450 
574873.4267 
574775.0975 
574711.5237 
574689.6666 
574558.9388 
574475.9746 
574483.2078 
574373.3895 
574293.2021 
574278 . 8814 
574290.7536 
574351.2581 
57444 1 .11 56 
574537.4057 
574555.8557 
574556 . 3490 
574542.3 9 01 
574545.0185 
574562.6654 
574546.6465 
574846.8548 
57 5762 . 6689 
575766.3614 

Elevation Raw Desc 

1109.10 b 
1109.16 b 
1109.57 b 
1110 . . 12 b 
1111.84 b 
1111.87 b 
1112.38 b 
1112.08 b 

b 
b 
t 
t 

Full Desc 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
t 
t 

inv/rcp30iiinv/rcp30in 
cor/riprap cor/riprap 
t t 
cor/riprap cor/riprap 
t t 
t 
t 
t 

t 
t 
t 

inv30inrcp inv30inrcp 
t t 
t 

t 

t 
t 

cor/riprap cor/riprap 
inv/18inrc]inv/18inrcp 
t t 
t t 
inv/culvertinv/culvert 
end/hw end/hw 
end/hw end/hw 
t t 
cor/riprap cor/riprap 
t t 
t/1 t/1 
fl fl 
t/1 t/1 
fl fl 
t/1 t/1 
t/1 t/1 
t 
t 
t 

t 
t 
t 

cor/riprap cor/riprap 
t t 
t t 
cor/riprap cor/riprap 
t t 
t 
t 

t 
t 
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1112.09 
1110.16 
1117.60 
1117.02 
1112.48 
1116.22 
1117.40 
1114.04 
1117.99 
1116.94 
1116.60 
1115.84 
1108.35 
1117.55 
1117.38 
1115.82 
1112.88 
1106.94 
1116.24 
1114.12 
1105. 34 
1109.26 
1109.31 
1114.99 
1109.97 
1116.72 
1119.66 
1117.57 
1121.41 
1117.02 
1118.59 
1118.25 
1116.88 
1118.03 
1118.51 
1114.31 
1116 . 23 
1117.42 
1113.55 
1118.41 
1117.78 
1118.03 
1111.80 
1118.24 
1118.24 
1116.24 
1113.90 
111 5 .67 
1118.81 
1118.42 
1111 . 84 
1118.46 
1108.25 
1114.34 
1120.47 

i nv/cor/pv<inv/cor/pvc/ : 
t t 
t t 
t t 
cor/riprap cor/riprap 
cor/riprap cor/riprap 
t t 
t t 
inv/18inrcJinv/18inrcp 
t t 
inv30inrcp inv30inrcp 
inv18in/rcJinv18in/rcp 
t t 
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Number 

1568 
1569 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
1577 
1578 
1579 
1580 
1581 
1582 
1583 
1584 
1585 
1586 
1587 
1588 
1589 
1590 
1591 
1592 
1593 
1594 
1595 
1596 
1597 
1598 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 

Northing 

944274.0546 
944270.5671 
944261.6525 
944268.0229 
944286.4751 
944254.5172 
944245.5560 
944247.2257 
944256.3834 
944269.4146 
944288.0712 
944289.2592 
944272.0735 
944258.6939 
944249.0035 
944251.9398 
944258.1079 
944271.7369 
944288.5298 
944285.3685 
944273.4984 
944261.8321 
944255.4356 
944401.6876 
944403.9974 
944370.1985 
944293.8183 
944276.0683 
944285.9978 
944345.5454 
944411.3364 
944424.0771 
944423.9987 
944452.1029 
944450.8953 
944424.8364 
944381.4833 
944357.2483 
944292.0048 
944288.4091 
944302.0664 
944341.2207 
944400.8020 
944423.4144 
944433.5072 
944416.5277 
944411.4 927 
944408.5781 
944382.3539 
944362.9316 
944327.2019 
944328.0508 
944289.6014 
944295.6792 
944376.9155 
944384.9507 
944380.3684 
944373.6252 
944364.2675 
944304.3272 
944309.4344 
944363.6363 
944363.3868 

Easting 

575760.4411 
575761.1026 
575767.7916 
575745.4840 
575746.5633 
575719.2405 
575718.9311 
575623.0716 
575623.2232 
575623.5015 
575622.0985 
575521.8618 
575521.7979 
575521.6804 
575522.2430 
575439.2796 
575440.0231 
575440.4870 
575445.9662 
575323.3314 
575332.0345 
575333.8038 
575324.3848 
573072.4745 
573066.6714 
573019.0532 
573011.8283 
573089.8374 
573162.4071 
573177.9555 
573181.9595 
573187.3093 
573193.2257 
573164.2898 
573089.5748 
573103.3768 
573088.3968 
573031.7920 
573026.5847 
573093.1025 
573152.9021 
573163 . 0494 
573158.5038 
573161.1308 
573141.9213 
572058.2041 
572055 . 1689 
572016.1578 
571948.8990 
571938.7530 
571929.6909 
571924.1401 
571958.7394 
572045.2745 
572054.5938 
572031.1756 
571999.8421 
571961.9339 
571952.6743 
571974.8894 
572033.0623 
571859.5386 
571864.9620 

Elevation Raw Desc 

1114 . 64 b 
1114. 70 b 
1117.66 t 
1114. 66 b 
1120.32 t 
1114.84 b 
1116. 66 t 
1117.04 t 
1114.95 b 
1114.80 b 
1119.80 t 
1119.75 t 
1115.35 b 
1114 . 99 b 
1117.22 t 
1117.01 t 
1115.04 b 
1115.16 b 
1119.50 t 
1118.82 t 
1116.37 b 
1116. 07 b 
1117.38 t 
1122.35 cb/open 
1122.66 cb/open 
1123 . 51 t 
1124 . 59 t 
1123.72 t 
1122.63 t 
1122.30 t 
1122.45 t 
1121.65 cb/open 
1121.95 .cb/open 
1122.27 t 
1123.10 t 
1120.18 b 
1120.02 b 
1120.56 b 
1121.44 b 
1120.32 b 
1119.71 b 
1119.41 b 
1119.67 b 
1120.07 b 
1119.76 b 
1126 . 30 cb/open 
112 6. 12 cb/ open 
1127.39 t 
1126.61 t 

Full Desc 

b 

b 
t 
b 
t 
b 
t 
t 
b 
b 
t 
t 
b 
b 
t 
t 
b 
b 
t 
t 
b 
b 
t 
cb/open 
cb/open 
t 
t 
t 
t 
t 
t 
cb/open 
cb/open 
t 
t 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
cb/open 
cb/open 
t 
t 

1123.71 inv18in/rc]inv18in/rcp 
1125.79 cb/open cb/open 
1126.11 cb/open cb/open 
1126 . 55 t t 
1126.92 t 
1127.32 t 
1123. 64 b 

b 
b 
b 
b 
b 

t 
t 
b 
b 
b 
b 
b 
b 

1123.74 
1124.11 
1123.43 
1123.56 
1123.57 
1123.42 
1126. 68 

inv18in/rc]inv18in/rcp 
t t 
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Point Listing made Tue Nov 02 13:50:37 2004 

Nlll!lber 

1631 
1632 
1633 
1634 
1 635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1 647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
165 8 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
1683 
1 684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 

Northing 

944319.3243 
944319.4482 
944300.1624 
944298.4775 
944370.6258 
944416.2437 
944412 .4 964 
944397 .3 973 
944386.8912 
944362.8942 
944320.0585 
944312.4755 
944355.8606 
944389.0893 
944340.4944 
944678.1969 
944672.2798 
944679.9581 
944667.3244 
944635.9031 
944635.8887 
944608.1371 
944605.4445 
944613.3537 
944673.0668 
944673.6561 
944638.4951 
944657.3076 
944637.9475 
944624.6937 
944624.3070 
944632.1743 
944657.2056 
945576.3284 
945573.5768 
945567.8254 
945604.6510 
945634.4959 
945629.1114 
945612.5029 
945603.2839 
945589.0678 
945583.7610 
945597.7420 
945601.5470 
945684.9096 
945690.4299 
945699.1305 
945701.0124 
945726.1787 
945751.7712 
945745.9710 
945757.4616 
945758.6729 
945746.5272 
945706.1082 
945697.2610 
945715.6014 
945705.9040 
945706.0711 
945719 . 9698 
945731.1123 
945743.8498 

Easting 

571873.1646 
57 1867 .3 755 
571845.8143 
571735.8 458 
571725.2774 
571739.3232 
571743.5629 
571855.2764 
571840.1583 
57184 7. 9208 
571827.6252 
571754.2755 
571751.4700 
571765.2 013 
571797.5372 
570810.8781 
570811 .7665 
570722.9752 
570677.0105 
570636.7 2 01 
57 0643 .3324 
570695.2578 
57 0810.6749 
570930.7044 
570917.4551 
570854 . 8432 
570811 .6425 
570763.9504 
570671 . 0242 
570701.4120 
570811.3039 
57 0911.3533 
570909.2398 
570854.3061 
57 0822. 1 5 05 
570821.8528 
57 0765 .6166 
570804.8 992 
57 0804.6420 
570863.3647 
570856.3134 
570854.1190 
570822.0617 
570795.8599 
570804.8762 
570805.3928 
57 0805 .3 709 
570836.3965 
570832.3898 
570849.9239 
570821.8540 
570822.2075 
57 0787.3107 
570715.4206 
570679.7364 
570689.5633 
570756.5953 
570755.6225 
570805.3656 
570831.4862 
570830.8557 
570823.2561 
570784.0192 

Elevation Raw Desc 

1126.02 
1125.77 
1126.74 
112 8.14 
1127.83 
1126.65 
1126.32 
1127.68 
1124. 73 
1123 . 75 
1123.69 
1124.23 
1124.07 
1123 .2 3 
1123.86 
1127.69 
1127.41 
1128.89 
1128.37 
1127.50 
1126.99 
1128.57 
1129 .23 
1129.50 
1128.99 
1128. 1 5 
1124.45 
1125.25 
11 24 .78 
1125.38 

cb/open 
cb/open 
t 
t 
t 

cb/open 
cb/open 
t 
b 
b 
b 
b 
b 
b 
d/w 
c b/open 
cb / open 
t 
t 
cb/open 
cb/open 
t 
t 
t 
t 
t 
b 
b 
b 
b 

1124.93 b 
1125.75 b 
1125.72 b 
1131.49 
1130.35 
1130.61 
1131.65 
1130.59 
1130.34 
1131.85 
1129.74 
1129.72 
1128.73 
1128.22 

t 
cb/open 
cb/open 
t 
cb/open 
cb/open 
t 
b 
b 
b 
b 

1128.02 b 
1130.65 cb/op en 
1130.37 cb/open 
1131.39 t 

Full Desc 

cb/open 
cb/open 
t 
t 
t 

c b /open 
cb/open 
t 
b 
b 
b 
b 
b 
b 
d/w 
cb/open 
cb/open 
t 
t 
cb/open 
cb/open 
t 
t 
t 
t 
t 
b 
b 
b 
b 
b 
b 
b 
t 
cb/open 
cb/open 
t 
cb/open 
cb/open 
t 
b 
b 
b 
b 
b 
cb/open 
cb/open 
t 

1128. 36 
1132.95 
1131.28 
1131.13 
1131.97 
1132.14 
1132.19 
1131.64 

inv18in/rc}inv18in/ rcp 
t t 
cb/open cb/open 
cb/open cb/open 
t t 
t 
t 
t 

1131.23 t 
1128.00 b 
1128.64 b 
1127.82 b 
1128 . 37 b 
1128.73 b 
1128.65 b 

t 
t 
t 
t 
b 
b 
b 
b 
b 
b 
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Point Listing made Tue Nov 02 13:50:37 2004 

Number 

1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 

Northing 

945744.4397 
945734.1578 
945719.4826 
945602.1134 
945619.3183 
945148.9342 
945155.5283 
945129.7635 
945112.4009 
945110.3115 
945055.2227 
945064.1618 
945000.1651 
944974.2514 
944990.7646 
945006.7522 
945114.9982 
945109.5655 
945107.7917 
945198.9040 
945207.9048 
945287.7925 
945274.2868 
945271.7481 
945396.4350 
945394.7611 
945396.5338 
945423.1577 
945373.3027 
945345.2674 
945246.1981 
945252.6285 
945194.7768 
945192.1240 
948299.9607 
948289.6044 
948249.0570 
948245.0657 
948246.5517 
948199.5 749 
948212.0663 
948224.0402 
948198.9679 
948201.4147 
948214.2329 
948216.1821 
948205.4426 
948242 . 2065 
948240.5278 
948226.5 387 
948227.0161 
948252.4696 
948254.1260 
948247.0190 
948317.2518 
948339.4075 
948351.0789 
948345.1705 
948321.2531 
948363 . 2535 
948372.9576 
948454.41 94 
948443.3704 

Easting 

570726 . 7750 
570695.7117 
570698.5 279 
570818.3377 
570831.2493 
572139 . 4454 
572110.5056 
572098.6797 
572128.2 602 
572133.7171 
572098.7 677 
572067 . 9238 
572040.1676 
572046.4100 
571938.9902 
571952.5001 
571919.2347 
571900.4 1 86 
571895.0 1 03 
571876.8050 
571901.6277 
571858.4813 
571832.3138 
571827.2 69 7 
571761.2272 
571794.7010 
571804.0991 
571813.5128 
571912.0013 
571902.4 644 
572079.3723 
572102.1340 
572080 . 8715 
572065.8444 
573023.3127 
573009.9261 
573001.9697 
573019.7999 
573025 . 4126 
572975.7138 
572975 . 7981 
572874.8897 
572874.1794 
572721 . 88 07 
572723.2 948 
572583.0320 
572568.0317 
572541.3 506 
57254 6 .7 881 
572578.0317 
572605.1534 
572606.4468 
572667.4471 
572680.9 952 
572692.7073 
572684 . 5643 
572795.3399 
572794 .987 7 
57279 3 .7 933 
572865.4451 
572846.0346 
572843.7 8 18 
572864 .8323 

Elevation Raw Desc 

b 
b 

Full Desc 

b 
b 

1128.38 
1128.41 
1128.33 
1128.47 
1128.34 
1127.22 
1123.05 
1122.69 

b b 
d/w d/w 
inv18in/rcJinv18in/rcp 
t t 
b b 
b b 

1126.84 cb/open 
1127.23 cb/open 
1128.06 t 
1122.50 b 
1122.64 b 
112 7.19 t 
1125.96 t 
1122.75 b 
1122.63 b 
1125.26 cb/open 
1125.57 cb/open 
1127.39 t 
1122.90 b 
1122.86 b 
1127.08 cb/open 
1127.36 cb/open 
1128.54 t 
1122.82 b 
1122.75 b 
1129 . 95 t 
1130.01 t 
1122.98 b 
1122 . 41 b 
1127.57 t 
1125.82 t 
1122.53 b 
1135.89 t 
1133.16 b 
1133.24 b 
1134 . 78 cb/open 
1134.96 cb/open 
1135.04 t 
1132.83 b 
1132.07 b 
1135.58 t 
1136.28 t 
1132.75 b 
1130 . 74 b 
1136 . 77 t 
1135 . 18 cb/open 
1135.01 cb/open 
1131.44 b 
1130.52 b 
1136.22 t 
1135 . 70 t 
1132.40 b 
1132.74 b 
1136 . 25 t 
1135.07 cb/open 
1134 . 87 cb/open 
1132.39 b 
1132.13 b 
1135.61 t 
1136.02 t 
1132.65 b 

cb/open 
cb/open 
t 
b 
b 
t 
t 
b 
b 
cb/open 
cb/open 
t 
b 
b 
cb/open 
cb/open 
t 
b 
b 
t 
t 
b 
b 
t 
t 
b 
t 
b 
b 
cb/open 
cb/open 
t 
b 
b 
t 
t 
b 
b 
t 
cb/open 
cb/open 
b 
b 
t 
t 
b 
b 
t 
cb/open 
cb/open 
b 
b 
t 
t 
b 
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Point Listing made Tue Nov 02 13:50:37 2004 

Number 

1757 
1758 
1759 
1760 
1761 
17 62 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
17 95 
1796 
1 797 
1798 
1799 
18 00 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1 809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 

Northing 

948459.09 30 
948484.0335 
948489 . 7452 
948464.19 84 
948445.37 95 
948403.9518 
948388.48 54 
948378 . 81 6 5 
948390.8816 
948294 . 6910 
948306.7952 
949417.7718 
949418 .1611 
949408.81 8 0 
949400.5549 
949398.90 92 
949398.5391 
949398.45 03 
949398.4875 
949399.78 54 
949405.22 42 
949409.0304 
949420.98 8 0 
949436.5416 
949443.4728 
949417 . 54 25 
949412.6045 
949407 . 6111 
949408.5944 
949424 . 7 757 
949436.4301 
949437.95 69 
949426.3510 
949409.4099 
949410.1400 
949427.4045 
949437.0944 
949438.7834 
949428.5684 
949419.4156 
949411.0583 
949399.3594 
949423.9058 
94943 7 .428 5 
948192.2174 
948192.0130 
948188.6745 
948181 . 1742 
948193.7179 
948201.1 67 3 
948202.5485 
948195.4287 
948191.9739 
948188.9493 
948181.2262 
948202.83 17 
948195.5350 
948190.9266 
948182.2279 
948185.1 67 4 
948189.9009 
948196.8122 
948205.18 48 

Easting 

572903.7216 
572907.3602 
572907.0198 
573007.4998 
572994.5808 
57 3006 .1 922 
573022.6 668 
572941.7463 
572926 . 4770 
572928.0504 
572939.8424 
574465.7116 
574477.1357 
574485 . 3860 
57 4486. 1907 
57 4571.6829 
574 68 7.9448 
574786.8 753 
574845.9978 
57494 9.4896 
575098.7699 
57 5095 .2 675 
575085.4976 
575085.178 1 
575085.2662 
574982.3501 
57498 2.2730 
574981.8 762 
574876.3590 
574874.6016 
574874 .7669 
57478 6 .2 596 
574785.2784 
574784.6067 
57 4669 .2377 
574668.8228 
574669.0671 
574576.7919 
574574 . 6522 
57457 7 .7 980 
57457 6 .6 519 
574576.7 985 
57448 8. 6724 
574483.2913 
57 5777 .1 267 
57 5755.3205 
57 5751.2100 
575750.1231 
575755.2 030 
575754.0222 
57 5736.8900 
57573 6.9309 
575736.7622 
575736.4011 
57 5735.82 1 9 
57 5644 .4 690 
57 5644.5192 
575644.3919 
575643.6145 
57 5509.4479 
575509.6344 
57 5509.68 19 
57550 9. 8 6 65 

Elevation Raw Desc 

1132.78 b 
1135.08 cb/open 
1135 . 29 cb/open 
1136.58 t 
1132 .34 b 
1132.37 b 
1136.28 t 
1135.99 t 
1132 . 21 b 
1132.09 b 
1135.73 t 
1137.73 t 
1136.51 b 
1136.29 b 
1138 .0 0 t 
1137.9 5 t 
1137.95 t 
1137.88 t 
1137.60 t 
1137.39 t 
1137.64 t 
1136.01 b 
1135.71 b 
1136.41 cb/open 
113 6.68 c b/open 
1136.97 t 
1135. 95 b 
1136.04 b 
1135 .41 b 
1135.45 b 
1137.31 t 

t 
b 
b 
b 
b 
t 
t 
b 

Full Desc 

b 
cb/open 
cb/open 
t 
b 
b 
t 
t 
b 
b 
t 
t 
b 
b 
t 
t 
t 
t 
t 
t 
t 
b 
b 
cb/open 
cb/open 
t 
b 
b 
b 
b 
t 
t 
b 
b 
b 
b 
t 
t 
b 

1137.53 
1135.53 
1135.29 
1135.53 
1135.50 
1137.74 
1137.74 
1135.71 
1135 . 13 
1135.34 
1137.83 
1136.03 
1137.86 

gas/marker gas/marker 
b b 
t 
b 
t 

1132.18 t 

1129.80 b 
1129.86 b 
1132.50 t 
1129 . 90 b 
1131.95 t 
1131.81 t 
1129.65 b 
112 9 .74 d/w 
1129.60 b 
1132.13 t 
1132.03 t 
1130 .02 b 
1129 .82 b 
1132.45 t 
1131.79 t 
1130.26 b 
113 0.01 b 
1131.79 cb/open 

t 
b 
t 
t 
b 
b 
t 
b 
t 
t 
b 
d/w 
b 
t 
t 
b 
b 
t 
t 
b 
b 
cb/open 
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Point Listing made Tue Nov 02 13:50:38 2004 

Number 

1820 
1821 
1822 
.1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
18 78 
187 9 
18 80 
1881 
1882 

Northing 

948204.00 56 
948197.02 07 
948193.0792 
948186.6 317 
948186.1241 
948192.90 39 
948197.33 3 0 
948205.4152 
948214.5248 
948220.7594 
948210.7267 
948209.63 32 
948204.7292 
948200.3564 
948191.1486 
948197.8593 
948208 . 4984 
953178.7522 
953211.9496 
953215.4045 
953296.7268 
953309.5494 
953413.0675 
953394.4925 
953400.1450 
953428.5650 
953407.3230 
953386.2315 
953295.58 25 
953292.1212 
953218.0485 
953218 . 5814 
953217.8930 
953217.3191 
953197.6177 
953268.6214 
953301 . 8322 
953300.9151 
953358.9581 
953339.4251 
953354.6204 
953377.7706 
953242.1433 
953230.1643 
953110.2694 
953133.6563 
953181.2524 
953683.7263 
953651.0188 
953642.7880 
953671.7002 
953683 . 55 63 
953681.8809 
953669.2154 
953640.0690 
953631.0483 
953491.0 159 
953499.5934 
953549.3504 
953541.5513 
953627 .1 33 4 
953635.63 21 
953642.1 796 

Easting 

575419 . 5234 
575418.9867 
575418.3420 
575418.0 0 78 
575340.2187 
575340.1082 
575340.0701 
575340.3 8 07 
575200.9 38 1 
575179 . 2194 
575187 . 3108 
575195 . 6477 
57518 8. 5 56 7 
575180.1001 
575199.7483 
575201.5057 
575209.4 9 07 
574843 . 5127 
574897.0154 
574871.1928 
574829.7 940 
574856.9151 
574761.1 9 25 
574751.6549 
57 46 37 . 3777 
574635.2 0 36 
574463.2630 
574489.8 36 5 
574501.9261 
574491.3421 
574536.9 4 07 
574550.0 3 16 
574559.6719 
574566.9969 
574559.3282 
574614.6217 
574611.6187 
57458 9 .8 042 
574557.0819 
574493.6599 
574498.6995 
574556 . 5909 
574692.4226 
574670.0148 
574746.3393 
574754 .727 6 
57 48 43.1623 
57108 3 .4793 
571081.7347 
571134.2167 
571124.2 82 3 
571123 . 9429 
571208.0654 
57120 9 .9162 
571241.6251 
571252.6685 
571244.4389 
571235.5305 
571088.7221 
571085.3295 
57 0925 .9836 
570931 . 8708 
57 093 4 .7963 

Elevation Raw Desc 

1132.91 t 

1130.56 b 
1130.3 7 b 
1132.29 t 
1132.0 6 t 
1130.0 3 b 
1130 . 18 b 
1131 . 80 cb/open 
1132.2 3 t 

1131.97 t 
1129.8 2 b 
1129.71 b 
1129.55 b 
1131.87 t 
1132.56 t 
1130.50 b 
1132.23 t 
1149.86 t 
1151.78 t 
1146.61 b 
1146.2 3 b 
1152 . 90 t 
1152 . 22 t 
1146.30 b 
1147 . 60 b 
1153.18 t 
1152.82 t 
1147.33 b 
1150.68 b 
1153.5 7 t 
1153 . 5 6 t 
1152. 03 b 
1151.69 b 
1152.7 8 . t 
1152 .6 5 t 
1152.85 t 
1147 . 40 b 
1149.83 t1/b1 
1149.74 t1/b1 
1149.29 t/1 
1147.28 b/1 
1147.63 b/1 
1146.36 b 
1152.62 t 
1152 . 27 t 
1146 . 72 b 

Full Desc 

t 

b 
b 
t 
t 
b 
b 
cb/open 
t 

t 
b 
b 
b 
t 
t 
b 
t 
t 
t 
b 
b 
t 
t 
b 
b 
t 
t 
b 
b 
t 
t 
b 
b 
t 
t 
t 
b 
tl/b1 
tl/b1 
t/1 
b/1 
b/1 
b 
t 
t 
b 

1145 .82 inv30inrcp inv30inrcp 
1157.45 t/f1 t/fl 
1155.61 b/fl b/fl 
1155.74 d/w d/w 
1156.21 b/fl1 b / fll 
1158. 05 t/fl1 t/fll 
1157.92 t t 
1155.98 b b 
1156.38 b b 
1158.14 t t 
115 7 .34 t t 
1155.81 b b 
115 6.05 b b 
115 7. 58 t t 
115 7 .65 t t 
115 6 .0 0 b b 
1155.90 d/w d / w 
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Number Northing Easting Elevation Raw Desc Full Desc 

1883 953654.0755 570912.8426 1155.89 b b 

I 1884 953655.75 02 570886.4285 1156.98 t t 

1885 953683.1739 570915.8633 1158.92 t/fl2 t/fl2 

1886 953670.8157 570916.5313 1156 . 91 b/fl2 b/fl2 

1887 953671 . 1405 571015.8528 1156 . 48 b/fl3 b/fl3 

I 1888 953683.29 25 571014.9 8 01 1158.63 t/fl3 t/f13 

1889 953642.3894 571034 . 4515 1155 . 78 d/w d/w 
1890 944204.91 55 571181.6074 1128.44 g/cactus g/cactus 

1891 944268.79 92 571183.0 723 1128.45 g/cactus g/cactus 

I 1892 944267.0741 571340.0 20 7 1128.02 g/cactus g/cactus 

1893 944203.2146 571 337.9377 1128.01 g/cactus g/cactus 

1894 944201.0818 57 1 506.0 251 1127.45 g/cactus g/cactus · 

1895 944265.0510 571510 . 7958 1127 . 59 g/cactus g/cactus 

I 1896 944263.10 70 571668.4 27 7 1127 . 12 g/cactus g/cactus 

1897 944199.2647 571666.0655 1127.07 g/cactus g/cactus 

1898 944196.8553 571851.7 38 9 1126.53 g/cactus g/cactus 

1899 944260.77 64 571846.5 622 1126.53 g/cactus g/cactus 

I 1900 944260.0312 57 18 98.9143 1126.23 fl fl 

1901 944228.42 27 571897 . 2325 1125.75 cl cl 

1902 944196.36 34 571897.1162 1126.44 fl fl 

1903 944195.70 54 571942.5400 1126.20 g/cactus g/cactus 

I 1904 944259.8131 571948 . 5132 1126.22 g/cactus g/cactus 

· 1905 944257.75 67 572104 . 6444 1125.83 g/cactus g/cactus 

1906 944225.7941 572104 . 6796 1125.07 c/l c/l 

1907 944193.82 84 572104 . 7075 1125 . 67 g/cactus g/cactus 

I 1908 944191.8613 572262.4175 1125.24 g/cactus g/cactus 

1909 944223.85 04 572264.4619 1124.58 cl cl 

1910 944255.74 20 572266.2082 1125.33 g/cactus g/cactus 

1911 944253.79 96 572427.7452 1124.83 g/cactus g/cactus 

1912 944222.46 62 572427.3692 1124.10 c1 cl 

1913 944189.98 70 572427.9306 1124.67 g/cactus g/cactus ... 
1914 944188.03 12 572581.5 954 1124.29 g/cactus g/cactus 

1915 944220.02 82 572583.9504 1123.66 cl cl 

I 1916 944251.7794 572585.8851 1124.38 g/cactus g/cactus 

1917 944250.0007 57 2736. 8207 1123.87 g/cactus g/cactus 

1918 944218.4092 572738.3481 1123.17 cl cl 

1919 944186.1692 572738.0964 1123 . 83 g/cactus g/cactus 

I 1920 944184.2404 572896.7101 1123 . 35 g/cactus g/cactus 

1921 944216.42 00 572900 . 6945 1122 .63 cl cl 

1922 944247.96 20 572902.9210 1123.36 g/cactus g/cactus 

1923 944245.03 97 573161 . 5 007 1122.51 g/cactus g/cactus 

I 192 4 944213.43 95 573162.3516 1121 .88 cl c1 

1925 944181.03 03 573161.9349 1122. 52 g/cactus g/cactus 

1926 944212.4007 573213.6970 1121.77 cl cl 

1927 944168.9781 571911.3867 1126.41 g/129 g/129 

I 1928 944164.1447 57188 2 .7 888 1126.41 g/1 2 9 g/129 

1929 944041.7710 571881 . 3400 1124. 08 g/129 g/129 

1930 943901.28 36 571879.8668 1123 . 03 g/129 g/129 

I 
1931 943767.31 62 571877.6781 1122 . 36 g/129 g/129 

1932 943697.53 2 0 571876.7391 1121.95 g/129 g/129 

1933 943586.99 2 9 571875.1903 1121.44 g/129 g/129 
1934 943478 . 4940 571873.7 820 ll20.90 g/129 g/129 

I 
1935 943477.98 07 57190 2 .5 48 7 ll20.87 g/129 g/129 

1936 943589.5771 571903.82 98 1121.45 g/129 g/129 

1937 943696.1241 571905.2676 1122. 03 g/129 g/129 

1938 943766 . 4720 571906.0626 1122.49 g/129 g/129 

I 
1939 943875.58 39 571906 . 5070 1123.02 g/129 g/129 

1940 943982.424 2 571908.3 0 58 ll23.62 g/129 g/129 

1941 944054.3846 571909.6469 ll24 .3 1 g/129 g/129 
1942 943643.40 70 570755.2424 1124.35 g/laurel g/laurel 

~ 
1943 943642.75 89 570705.5405 1124 . 48 g/laurel g/laurel 

1944 943643.47 97 570654.2 511 1124 .62 g/laurel g/laurel 
1945 943596.1518 570650.8187 1124.58 g/laurel g/laurel 

I 
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Number Northing Easting Elevation Raw Desc Full Desc • 194 6 943595.9830 57 0707.9 269 1124.52 g/1aurel g/1aure1 

I 1947 943595.9381 570753.7784 1124.4 0 g/1aurel g/laurel 

1948 943595.3683 570773.5988 1124 .3 1 v/g v/g 
1949 943577 . 1741 570802.5543 1124. 32 g g 
1950 943657.8231 570802 . 0066 1124 .63 g g 

I 1951 943639.9489 570773.8967 1124 . 35 v/g v/g 
1952 943529.4147 573286.0509 1117 . 10 g/127 g/127 

1953 943630.3980 573271.6389 1118.2 9 gb gb 
1954 943718.4051 573256.2784 1118.02 g/127 g/127 

I 1955 943787.8 77 3 573244.4 479 1117.93 gb gb 
1956 943874.3561 57 3231.2841 1119.0 0 9/127 g/127 
1957 943982.5292 573229.7266 1120.21 9/127 g/127 
1958 944051.2041 573230.4909 1120.8 0 9/1 27 g/127 

I 1959 944104.2 596 573231.2659 1121.32 9/127 g/127 
1960 944149.3948 573231.8009 1121 .72 9/127 g/127 
1961 944150 .4 695 573192.3246 1121 . 72 9/127 g/127 
1962 944092.7381 573191.5781 1121.22 g/127 g/127 

I 1963 944050 . 2389 573191.0017 1120.83 g/127 g/127 
1964 943982.2020 573189 . 8743 1120 . 14 9/127 g/127 
1965 943885 . 337 0 573191.1231 1119.20 g/127 9/127 
1966 943778.4708 573205.8567 1118.22 9b gb 

I 1967 943704.4424 573218.3 946 1118.25 9 g 
1968 943623.8199 573232.4102 1118 .36 9b gb 
1969 943520.4 851 573247.1898 1117.34 9 g 
1970 942524.6712 573168.7739 1118 . 07 9/127 g/127 

I 1971 942448.6413 573169.5 614 111 8 .19 g/127 g/127 
1972 942375.3 651 573169.2132 1118.35 gb gb 
1973 942287.7105 573169.4583 1118.12 9 g 
1974 942214.7658 573169.7040 1117.85 gb 9b 

I 1975 942141.6 78 6 573169.6925 1117.86 9b gb • 1976 942071.9 88 1 573169.7 903 111 8 . 04 g g 
1977 942005.1 70 1 573170.0090 111 8 .20 9b gb 
1978 941999.0230 573209.2637 111 8 .24 9b gb 

I 1979 942075.6 29 0 573209.3276 111 8 .12 9 g 
19 80 942145.3 911 573209.2206 1117.94 9 g 
1981 942212.5354 573209.1093 111 7 .9 0 9 g 
19 82 942302.2 76 3 573208.7548 1118 . 27 g g 

I 1983 942385.9 748 573208.2479 1118.42 g g 
1984 942456.0 773 57320 8.6751 1118.28 g g 
1985 942519.7 540 573208.5673 1118.09 g g 
1986 942338 . 4185 574546.4649 1113.81 v/g v/g 

I 198 7 942364. 799 2 574605.4686 1114.16 gb/sierra gb/sierra 

1988 942391.9306 574602.0865 1114.11 gb/sierra gb/sierra 
1989 942364.5040 574535.2355 1113 . 86 v/g v/g 
1990 942837.3 92 5 575032.1927 111 5 .0 0 gb gb 

I 19 91 942864.1 096 575045.3645 1115 . 15 9b gb 
19 92 942385.9 748 573208.2479 1118.4 2 g g 
19 93 942456.0 773 573208.6751 1118 .28 g g 
19 94 942519 .7 54 0 573208.5 673 111 8. 09 g g 

I 19 9 5 942338.4185 574546 . 4649 1113.81 v/g v/g 
19 96 942364.7992 574605 . 4686 1114.16 gb/s ierra gb/sierra 

19 97 942391.9306 574602.0865 1114 .11 9b/sierra gb/sierra 

I 
1998 942364.5040 574535 . 2355 1113.86 v/g v/g 
1999 942837.3925 575032.1927 1115.00 9b gb 
200 0 942864.1096 575045.3645 1115.15 9b gb 
2 0 01 943642.2670 570624.2266 1124.72 v/g v/g 

I 
2002 943596 .7 422 570620.5584 1124.45 v/g v/g 
2003 943596.0716 570699.0816 1124.45 gb? gb? 
2004 943642.6850 570709 . 0108 1124 . 53 9b? gb? 
2005 944211.7702 573262 . 1159 1121 . 62 cl/vg cl/vg • I 
20 06 944179.6 78 5 573270.5834 1122 .24 pc pc 

2007 944178.0 54 6 573212.3296 112 2 .4 7 pav pav 

2008 944181.3284 57315 2 .5 265 1122.58 pc pc 

I 
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Number Northing Easting Elevation Raw Desc Full Desc 

2009 944213.2161 573153.5674 1121.89 cl/vg cl/vg 

I 
2010 942506.3483 5744 71. 0777 1113.24 cb/open cb/open 

2011 942498.1906 574452.2402 1113.63 sd/mh sd/mh 

2012 942494.6470 574445.1133 1113.19 cb/open cb/open 

2013 942658.3846 574430.4009 1112.81 cb/open cb/open 

I 2014 942627.4584 574360.0079 1112.69 cb/open cb/open 

2015 942653.2065 574347.8573 1112.83 cb/open cb/open 

2016 942645.8202 574386.3369 1113.13 sd/mh sd/mh 

2017 943357.4082 57 4 313.7186 1103.70 ng ng 

I 2018 944169.9470 575166.9288 1105.49 inv inv 

2019 944168.4808 575164.3472 1105.49 inv inv 

2020 944167.4588 575161.3110 1105.47 inv inv 

2021 943030.9220 574619.2912 1104.90 buhler buhler 

I 2022 943032.0982 574617.8652 1100.08 inv inv 

2023 943031.1553 574620.6362 1103.65 ng ng 

2024 942832.1661 575901.4499 1113.25 wall wall 

2025 942922.3626 575900.9816 1111 . 73 wall/cor wall/cor 

I 2026 942922.9861 575952.1851 1111.07 wall wall 

2027 943494.6347 575827.5766 1114.42 ep/gb ep/gb 

2028 943632.1352 575829.7792 1115 . 37 ep ep 

2029 943771.5263 575830.3031 1116 . 20 ep ep 

I 2030 943904.2208 575829.7134 1116.75 ep/gb ep/gb 

2031 944122.5990 575831.8968 1117.04 pc pc 

2032 944167.5286 575787.2384 1117.87 pc pc 

2033 944152.9409 575907.4303 1116.81 pc pc 

I 2034 944110.6883 575881.2509 1116.54 pc pc 

2035 943908.0999 575874.7705 1116.42 ep/gb ep/gb 

2036 943776.5592 575873.2469 1115.64 ep ep 

2037 943631.3434 575872.7619 1114.86 ep ep 

2038 943497 . 3205 575873.1104 1114.19 ep/gb ep/gb 

2039 945352.0934 570638.1484 1129.62 cb/open cb/open 

2040 945352.4040 570644.8209 1129.29 cb/open cb/open 

2041 945351.7036 570663.3188 1127.14 b b 

I 2042 945334.6631 570678.0676 1127.53 b b 

2043 945325.1232 570678.6822 1130.51 t t 

2044 945363.3628 570728.6433 1131.83 t t 

2045 945403.4592 570681.1629 1127.80 b b 

I 2046 945426.9812 570671.8553 1131.03 t t 

I 
I 
I 
I 
I 

I 





El Mirage Topographic Spreadsheet 
2-Feb-10 

Meta Data : 
Vertica l Datum : NAVD 88 
Coordinate System: US State Plane 1983 
Zone: Arizona Centra l 0202 
Datum : NAD 1983 (NSRS 2007) 
Geoid Mode l: Geoid03AZ Legend 

AP Ang le Point 

BB Bottom of Basin 

CALC Calcu lated 

Thunderbird Rd I Wadel I Rd CL Cente rline 

CONC Concrete 

Point# Northing Easting Elevation Description COR Corner 

199 949452.81 570407.37 1150.86 panel CT Cart 

200 949482.29 570431.17 1149.95 eow EOW Edge of Wa lk 

201 949458.91 570400.87 1150.9 eow FL Flowline 

202 949459.15 570352.69 1150.78 eow GB Grade Break 

203 949459.94 570302.51 1150.48 eow HD Head 

204 949461.01 570252.17 1150.73 eow HND Hand 

205 949462.44 570201.92 1150.41 eow HW High Water 

206 949466.16 570151.99 1150.45 eow INV Invert 

207 949468.21 570101.62 1150.44 eow NG Natural Ground 

208 949467.52 570053.48 1150.39 eow NTH North 

209 949466.39 570005.32 1150.74 eow PTH Path 

210 949468.76 569955.54 1150.83 eow RCP Reinforced Concrete Pipe 

211 949470.85 569903.98 1150.78 eow RL Rai l 

212 949469.16 569853.41 1151.23 eow TB Top of Bank 

213 949465.17 569803.93 1151.04 eow TRSH Trash 

214 949467.05 569755.63 1151.51 eow WL Wall 

215 949470.2 569702.8 1150.9 eow WLK Walk 

216 949468.98 569652.32 1151.06 eow 

217 949462.77 569600.12 1150.65 eow 

218 949466.06 569464.57 1151.1 eow 

219 949464.79 569414.28 1151.29 eow 

220 949464.73 569335.13 1151.37 eow 

221 949461.36 569285.96 1151.44 eow 
222 949458.28 569248.89 1151.73 eow 

223 949459.1 569161.93 1151.78 eow 

224 949466.01 569111.84 1151.86 eow 

225 949470.72 569062.24 1152.02 eow 

226 949471.42 569013.7 1152 .29 eow 

227 949467 .77 568954.47 1152.24 eow 

228 949472.67 568872.5 1152 .53 eow 

229 949473 .07 568821.91 1152 .73 eow 

230 949470.7 568761.89 1153 .02 eow 

231 949472.07 568712.81 1153.16 eow 

232 949477.83 568653.96 1153.54 eow 

233 949474.92 568604.34 1153.93 eow 

234 949472.88 568552.79 1153.75 eow 

235 949475.95 568503.62 1154.06 eow 

236 949480.64 568453 .37 1154.42 eow 

237 949476.38 568402.92 1154.16 eow 

238 949474.37 568348.35 1153 .99 eow 

239 949475.46 568298.55 1154.28 eow 

240 949479.41 568253.14 1154.53 eow 

241 949482.78 568202.81 1154.62 eow 

242 949479.58 568152.28 1154.58 eow 

243 949481.4 568101.73 1154.97 eow 

244 949482.75 568063.91 1155.09 eow 

245 949484.02 568013.47 1155.06 eow 
246 949483.56 567963.35 1155.23 eow 

247 949482.33 567914.33 1155.31 eow 

248 949477.52 567867.88 1155.64 eow 

249 949482.22 567818.54 1155.26 eow 

250 949487.3 567769.95 1154.85 eow 

251 949488.02 567718.72 1154.89 eow 

252 949488.73 567666.81 1155.04 eow 

253 949489.37 567616.05 1155.27 eow 

254 949489.98 567563.57 1155.33 eow 



255 949490.77 567511.81 1155.48 eow 
256 949491.15 567461.18 1155.57 eow 
257 949491.94 567410.69 1155 .71 eow • 258 949492.49 567359.89 1155.9 eow 
259 949493.34 567308.27 1156.15 eow 
260 949494.04 567257.86 1156.41 eow 
261 949494.59 567206.64 1156.35 eow 
262 949495.18 567154.16 1156.61 eow 
263 949495.72 567102.77 1156.57 eow 
264 949496.49 567052.63 1156.65 eow 
265 949497.14 567002.05 1156.58 eow 
266 949498.06 566950.64 1156.45 eow 
267 949498.55 566900.84 1156.32 eow 
268 949503.72 566849.55 1156.03 eow 
269 949509.9 566798.33 1155.88 eow 

Cactus Rd 

Point# Northing Easting Elevation Description 
100 944147 574937.14 1119.37 ng 
101 944123.2 574928.83 1119.09 ng 
102 944106.75 574838.09 1121.58 cl pth cone 
103 944108.13 574866.54 1120.63 cl pth 
104 944105.4 574923.5 1119.34 cl pth 
105 944106.45 574951.21 1118.37 cl pth 
106 944106.7 574989.38 1117.42 cl pth hw 
107 944107 .22 575007.41 1117.08 cl pth hw 
108 944113.29 574996.92 1117.2 end hnd rl 
109 944110.31 575004.22 1116.86 ap hnd rl 
110 944110.13 575028.31 1116.87 hnd rl 
111 944113.02 575060.04 1116.42 ap hnd rl 
112 944116.74 575067.22 1116.05 end hnd rl 
113 944109.68 575057.28 1116.75 cl pth 
114 944109 .16 575090.54 1115.92 cl pth 
115 944108.49 575124.97 1115.85 cl pth • 116 944108.1 575148.5 1115.85 cl pth 
117 944115.71 575150.28 1116.19 hw mark 
118 944117.48 575132.75 1116.38 hw mark 
119 944143 .93 575118.25 1117.45 hw mark 
120 944149.91 575127.79 1118.34 tb 
121 944142 .2 575118.28 1117.42 hw 
122 944135 .84 575107.2 1116.21 ng 
123 944127 .62 575096.2 1115.7 ng 
124 944120.79 575082.09 1115.72 ng 
125 944146.3 575081.26 1110.72 hd wl east 
126 944123.59 575025.92 1110.85 hd wl west 
127 944134.13 575050.63 1107.08 fl in 24 inch rep 
128 944135.44 575053.04 1107.03 fl in 24 inch rep 
129 943959.88 574997.89 1113.19 trsh line basin nth 
130 943923 .95 574952.96 1111.71 hw basin nth 
378 944044.67 575086.3 1106.81 flout 24 inch rep 
379 944045.55 575088.93 1106.85 flout 24 inch rep 
380 944046.7 575091.63 1106.88 flout 24 inch rep 
381 944136.39 575055 .99 1109.01 top in 24 inch rep - blocked with debri 

2613 944105.75 574935 .37 1118.83 cl pth 

El Mirage Rd 

Point# Northing Easting Elevation Description 
196 942721.2 575808.86 1114.25 con wlk 
197 942731.95 575808.61 1113.82 gb rail 
198 942754.21 575808.72 1112.78 gb rail 
270 943142.64 575635 .82 1113.17 debri limits 
271 943142.62 575635 .95 1113.16 debri limits 
272 943147.17 575611.04 1113.07 debri limits 
273 943146.5 575586.83 1113.23 debri limits • 274 943151.42 575563 .27 1113.19 debri limits 
275 943180.84 575735 .24 1115.24 ng 
276 943129.43 575735 .85 1114.76 ng 
277 943079.29 575736.76 1113.9 ng 



278 943028.16 575736.75 1113.91 ng 

279 943017.54 575714.39 1115 .11 top of cana l 

280 942993.98 575720.22 1115.14 top of cana l 

281 942970 575724.01 1115.13 top of canal 

282 942945.94 575726.19 1115.15 top of cana l 

283 942895.76 575728.55 1115.21 top of canal 

284 942846.08 575729.6 1115.23 top of canal 

285 942794.87 575730,71 1115.21 top of canal 

286 942793.69 575736.98 1114.51 ng 

287 942744.38 575736.33 1113.9 ng 

288 942726 575733.97 1114.39 begin eow 

289 942702.74 575733.86 1114.19 eow 

290 942804.23 575808.69 1112.67 rail 

291 942853.61 575808.69 1112.19 rail 

292 942903.94 575808.51 1112.13 rail 

293 942954.86 575808.32 1112.63 rail 

294 943003.88 575808.29 1113.41 rail 

295 943019.48 575808.2 1113.73 rail@ end of walk 

296 943071.73 575810.34 1114.49 ng 

297 943122.93 575810.82 1114.77 ng 

298 943173.67 575810.8 1115.02 ng 

299 943003.87 575815.24 1110.77 hd wl 
300 943003.82 575811.22 1113.42 hd wl ap 

301 942973.57 575811.51 1112.99 hd wl ap 

302 942964.74 575815.56 1110.81 hd wl 

303 942981.42 575811.94 1108.99 inv 
304 942987.61 575811.65 1108.99 edge of divider 

305 942988.74 575811.65 1108.93 edge of divider 

306 942995.09 575811.78 1108.96 inv 

307 942799.6 575869.41 1113.18 wall 

308 942799.36 575844.08 1114.24 wall 

309 942717.84 575826.3 1114.64 wall 

310 942691.77 575826.33 1114.82 wall 

311 943054.22 575725.86 1110.9 hd wl 

312 943054.37 575729.31 1113 .31 hd wl ap 

313 943085.52 575729.13 1113.37 hd wl ap 

314 943093.42 575725.41 1110.92 hd wl 

315 943077.92 575728.84 1109.02 inv 

316 943071.31 575728.85 1109.03 edqe of divider 

317 943069.68 575728.85 1109.08 edqe of divider 

318 943062.45 575728.82 1109.13 inv 

319 942799.2 575826.22 calc. wall cor 

Park Place 

Point# Northing Easting Elevation Description 

131 941547.57 577190.92 1104 hw cone box west 

132 941567.55 577218.7 1104.05 hw cone box east 

133 941566.82 577226.9 1105.72 hw dirt tb 

134 941561.02 577220.9 1102.15 dirt toe 

135 941559.81 577219.22 1102.4 inside wall 

136 941538.73 577191.72 1105.17 tb dirt west 

137 941631.74 577323.19 1105.72 fl curb 

138 941652.23 577423.84 1106.08 fl curb 

139 941677.95 577565.95 1106.44 fl curb 

140 941774.26 577651.73 1106.01 fl curb 

141 941852.29 577673.63 1105.42 fl curb 

142 941881.64 577667.58 1106.21 cone pad 

143 941991.36 577703.09 1105.01 fl curb 

144 942106.7 577734.68 1104.56 fl curb 
145 942173.84 577753.27 1104.26 fl curb at inlet 

146 942173.87 577751.92 1104.48 top curb 

147 942162.44 577741.14 1105.74 cone pad 

148 942204.44 577638.99 1101.67 top pvc 

149 941323.24 577442.97 1103.89 hw 

150 941072.33 577676.34 1102.95 hw 

151 941034.85 577743.2 1102.57 hw 

152 941036.67 577744.58 1102.71 end log wall 

153 941025.18 577739.68 1102.34 edge ct path 

154 941014.66 577732.31 1101.93 edge ct path 

155 941005.11 577727.94 1101.85 edge ct path 



156 940998.22 577725.31 1102.2 gb edge ct path 

157 940993.93 577722.81 1102 .58 gb edge ct path 

158 940983.72 577718.86 1102 .93 gb edge ct path • 159 940969 .07 577712.53 1103.3 edge ct path 

160 940960.87 577709.54 1103.75 gb edge ct path 

161 940961.11 577719.01 1102.7 tb 

162 940971.44 577723.32 1100.24 gb 

163 940972.49 577724.07 1099.11 fl 

164 940979.9 577726.9 1099 .14 fl 

165 940981.5 577727.16 1100.19 gb 

166 940990.03 577730.5 1100.55 gb bb 

167 940996.07 577732.2 1101.7 tb 

168 940975.06 577760.19 1102.67 tb 

169 940965.31 577751.65 1100.46 gb bb 

170 940961.66 577748.87 1100.23 tb 

171 940961 577748.26 1099.09 fl 

172 940952.68 577739.24 1098.74 fl 

173 940951.58 577738.13 1100.22 gb tb 

174 940948 577735.19 1101.1 gb 
175 940943 .93 577731.37 1102.32 edge ct path 

176 940939.22 577725.73 1103.41 edge ct path 

177 940969.02 577709.75 1102 .95 gb 

178 940979 .11 577713.06 1101.2 gb 

179 940979.08 577713.09 1101.23 gb 

180 940982.18 577714.58 1100.24 gb 

181 940984.09 577715.88 1098.76 fl 

182 940988.15 577717.95 1099.02 fl 

183 940988.95 577719.11 1100.24 tb 

184 940994.28 577721.15 1101.13 gb 

185 941001.64 577724.27 1101.75 tb 

186 941047.9 577731.92 1103.5 tb 
187 941042 .28 577724.96 1102.62 hw 

188 941025 .98 577708.45 1101.43 gb 

189 941018 .92 577702.51 1100.19 gb 

190 941018.16 577701.15 1098.98 fl 

191 941008.11 577692.52 1098.83 fl • 192 941006.93 577691.65 1100.09 gb 

193 941004.71 577689.42 1101.91 gb 

194 940992.02 577676.88 1104.12 tb 

195 941042.38 577649.51 1102.95 hw 

320 941564.39 577163.36 1103.89 ng 

321 941578.4 577179.43 1103.17 tb 
322 941579.84 577181.06 1102 edge of water 

323 941581.1 577182.25 1101.3 approx toe 

324 941596.88 577194.99 1101.5 approx toe 

325 941597.31 577195.28 1102.13 edge of water 

326 941601.04 577200.66 1105.36 tb 

327 941616.58 577221.43 1106.95 ng 

328 941593.66 577237.26 1106.99 ng 

329 941574.62 577216.01 1106.07 tb 

330 941569 .91 577209.77 1101.96 toe 

331 941557.21 577196.3 1101.8 toe 

332 941553.24 577191.02 1103.87 tb 

333 941536.77 577172.23 1105 ng 

334 941538.3 577191.88 1105.59 hd wl 

335 941538.06 577195.56 1106.85 hd wl ap 

336 941566.47 577226.89 1106.87 hd wl ap 

337 941568.38 577226.79 1106.37 hd wl 

338 941542 .01 577199.52 1102.38 inv 

339 941548.38 577206.31 1102.31 inv 

340 941555.88 577214.72 1102.41 inv 

341 941561.67 577220.73 1102.41 inv@ edge of debri 

342 941559 .94 577219.22 1102.38 edge of divider 

343 941559.38 577218.6 1102.41 edge of divider 

344 941552 .67 577211.25 1102.39 edge of divider 

345 941552 .12 577210.6 1102.44 edge of divider 

346 941545 .37 577203.23 1102.31 edge of divider 

347 941544.8 577202.59 1102.39 edge of divider • 348 941464.24 577226.5 1106.21 ng 

349 941478.47 577240.32 1104.9 tb 

350 941483.53 577244.68 1102.27 edge of water 

351 941484.32 577245.44 1101.55 approx toe 



352 941502.7 577265.3 1101.6 approx toe 

353 941503.36 577265.87 1102 .22 edge of water 

354 941507.79 577269.25 1105.12 tb 

355 941522.04 577280.62 1106.42 ng 

356 941479.67 577348.82 1106.57 ng 

357 941472.39 577338.09 1106.3 tb 

358 941448.95 577309.75 1102.47 edge of water 

359 941448.14 577309.21 1101.54 approx ·toe 

360 941438.44 577303.59 1101.48 approx toe 

361 941437.69 577303.03 1102.42 edge of water 

362 941415.16 577275.86 1107.06 tb 

363 941401.2 577256.56 1106.67 ng 

364 941532 .24 577259.27 1105.56 hd wl 

365 941533.21 577257.23 1106.62 hd wl ap 

366 941504.35 577225.38 1106.56 hd wl ap 

367 941500.32 577226.9 1104.45 hd wl 

368 941507.94 577229.59 1102.91 inv@ top of dirt 

369 941529.68 577253.84 1103.88 inv@ top of dirt 

370 941522.2 577245.6 1102.18 inv 

371 941514.98 577237.43 1102.18 inv 

372 941510.99 577233.07 1102.26 edge of divider 

373 941511.54 577233.72 1102.29 edge of divider 

374 941518.12 577241.22 1102.23 edge of divider 

375 941518.7 577241.88 1102.19 edge of divider 

376 941525.17 577249.14 1102.19 edge of divider 

377 941525.92 577249.88 1102.34 edge of divider 

Basin Topo - Southwest Corner El Mirage Rd & Cactus Rd 

Point# Northing Easting Elevation Description 

1000 943928.241 575149.413 1106.886 toe 

1001 943969.507 575134.171 1107.372 toe 

1002 943987.604 575123.911 1107.838 toe 

1003 944002.422 575126.07 1108.993 toe 

1004 944015.652 575132.962 1109.83 toe 

1005 944031.428 575141.813 1110.297 toe 

1006 944039.492 575137.825 1110.174 toe 

1007 944027.504 575135.439 1109.856 toe 

1008 944025.375 575125.61 1109.927 toe 

1009 944040.028 575119.596 1108.333 toe 

1010 944043.398 575101.532 1107.132 toe 

1011 944045.64 575082.775 1108.384 toe 

1012 944036.834 575079.814 1108.7 51 toe 

1013 944013.609 575091.533 1108.401 toe 

1014 943961.588 575109.83 1108.895 toe 

1015 943936.319 575082.938 1109.343 toe 

1016 943934.385 575076.903 1108.25 toe 

1017 943936.897 575057.337 1108.857 toe 

1018 943936.17 575047.321 1108.013 toe 

1019 943919.39 575029.709 1107.263 toe 

1020 943917.418 575011.393 1107.199 toe 

1021 943917.242 575007.425 1108.432 toe 

1022 943927.531 574963.386 1109.361 toe 

1023 943886.209 574965.308 1107.241 toe 

1024 943789.255 574963.359 1107.069 toe 

1025 943700.947 574964.96 1106.858 toe 

1026 943634.255 574964.064 1108.167 toe 

1027 943626.139 574979.133 1107.22 toe 

1028 943609.77 574970.085 1107.749 toe 

1029 943593.991 574964.296 1108.797 toe 

1030 943586.616 574989.851 1106.975 toe 

1031 943514.91 574964.652 1107.457 toe 

1032 943425.788 574967.141 1106.748 toe 

1033 943344.984 574966.316 1107.227 toe 

1034 943259.086 574968.304 1106.334 toe 

1035 943173.451 574963.818 1107.214 toe 

1036 943124.919 574984.266 1106.555 toe 

1037 943096.542 574982.957 1106.561 toe 

1038 943079.139 574952.593 1108.478 toe 

1039 943078.734 574944.558 1109.85 toe 

1040 943098.773 574937 .156 1112.591 ramp 



1041 943096.786 574925.479 1112.652 ramp 

1042 943075.911 574922.995 1110.176 toe 
1043 943054.36 574909.578 1108.891 toe • 1044 943039.25 574889 .878 1108.173 toe 
1045 943010.821 574828.35 1105.812 toe 

1046 942989.786 574763 .777 1105.895 toe 
1047 942955.163 574677.945 1107.13 toe 

1048 942940.943 574673.862 1106.752 toe 

1049 942955.968 574673.026 1108.711 toe 

1050 942955.847 574667.262 1109.065 toe 

1051 942941.507 574663.048 1107.137 toe 
1052 942936.091 574638.007 1106.949 toe 

1053 942950.926 574626.218 1107.303 toe 
1054 943006.765 574616.917 1107.244 toe 

1055 943048.845 574618.217 1107.077 toe 

1056 943072.5 574629.844 1107.654 toe 

1057 943165.689 574639.501 1107.251 toe 

1058 943261.877 574622.655 1107.458 toe 

1059 943256.787 574609.501 1106.887 toe 

1060 943266.688 574623.054 1108.357 toe 

1061 943274.814 574622.107 1108.748 toe 

1062 943269.915 574611.271 1106.709 toe 

1063 943279.452 574617.744 1107.034 toe 
1064 943291.901 574619.006 1108.36 toe 

1065 943295.296 574614.426 1108.485 toe 
1066 943289.764 574600.843 1107.092 toe 

1067 943294.127 574520.808 1107.749 toe 

1068 943292.799 574427.532 1106.82 toe 

1069 943291.148 574352.294 1106.334 toe 

1070 943287.59 574283 .96 1106.939 toe 

1071 943285.756 574234.799 1108.326 toe 

1072 943252.148 574228.113 1107.46 toe 

1073 943178.818 574231.311 1106.591 toe 

1074 943076.649 574219.66 1107.255 toe 
1075 943066.886 574235.744 1106.373 toe • 1076 943035.603 574271.019 1106.54 toe 

1077 943003.121 574293 .907 1108.296 toe 

1078 943001.916 574392.078 1108.32 toe 
1079 942998.941 574470.545 1108.57 toe 

1080 943000.538 574509.246 1108.45 toe 

1081 942981.173 574558.039 1107.556 toe 

1082 942950.869 574575.923 1107.047 toe 

1083 942932.168 574556.964 1108.836 toe 

1084 942897.269 574561.754 1109.877 toe 

1085 942875.637 574570.613 1111.009 toe 

1086 942883.009 574599.997 1110.034 toe 

1087 942914.83 574613.417 1108.128 toe 

1088 942890.728 574622.331 1110.264 toe 

1089 942894.588 574640.091 1110.016 toe 

1090 942919.124 574637.441 1107.641 toe 

1091 942896.227 574650.82 1108.12 toe 

1092 942908.325 574671.549 1106.882 toe 

1093 942910.435 574744.092 1106.041 toe 

1094 942920.81 574774.432 1106.142 toe 

1095 942965.325 574882.275 1105.641 toe 

1096 942984.705 574923 .062 1106.075 toe 

1097 943029.044 574944.067 1106.299 toe 

1098 943055.94 574965.416 1106.151 toe 

1099 943062.798 574999.053 1106.607 toe 

1100 943057.781 575032 .255 1106.982 toe 

1101 943049.696 575046.307 1109.195 toe 

1102 943061.304 575061.896 1108.927 toe 

1103 943057.827 575076.236 1108.396 toe 

1104 943029.865 575067.475 1110.734 toe 

1105 943026.962 575072.485 1111.15 toe 

1106 943060.681 575096.604 1107.847 toe 

1107 943053.692 575195.218 1106.057 toe 

1108 943047.629 575294.404 1106.305 toe • 1109 943045.305 575382.419 1105.68 toe 

1110 943037.259 575461.33 1107.877 toe 

1111 943045.619 575558.178 1107.246 toe 

1112 943043 .22 575600.452 1108.657 toe 



1113 943057.223 575613.472 1108.429 toe 
1114 943061.595 575631.715 1111.275 toe 
1115 943073.314 575633.375 1112.198 toe 
1116 943080.605 575636.23 1111.59 toe 
1117 943092.398 575603.369 1108.212 toe 
1118 943091.857 575638.008 1108.812 toe 
1119 943088.275 575657.017 1108.903 toe 
1120 943069.193 575703.477 1109.739 toe 
1121 943057.986 575728.614 1108.762 toe 
1122 943085.657 575728.615 1109.092 toe 
1123 943091.886 575705.068 1108.703 toe 

1124 943102.297 575662.082 1108.472 toe 
1125 943110.902 575644.768 1109 .202 toe 
1126 943120.471 575592.07 1108.457 toe 
1127 943123.314 575555.787 1107.309 toe 
1128 943131.309 575553.609 1107.85 toe 
1129 943132.992 575488.898 1105.576 toe 
1130 943136.405 575400.138 1105.644 toe 
1131 943136.785 575320.647 1105.599 toe 
1132 943140.783 575244.308 1105.971 toe 
1133 943158.367 575203.585 1105.921 toe 
1134 943189.925 575173.803 1105.698 toe 
1135 943232.333 575158.407 1105.895 toe 
1136 943278.281 575153.477 1105.622 toe 

1137 943369.921 575151.041 1105.514 toe 
1138 943458.248 575151.546 1105.929 toe 
1139 943563.825 575156.204 1106.927 toe 
1140 943557.807 575141.017 1106.26 toe 
1141 943600.532 575174.58 1110.998 toe 
1142 943614.091 575161.149 1111.118 toe 
1143 943572.383 575127.65 1105.798 toe 
1144 943629.022 575153.382 1106.258 toe 
1145 943716.652 575150.741 1106.105 toe 
1146 943805.401 575150.541 1106.652 toe 
1147 943868.905 575153.942 1106.955 toe 
2000 943928.204 575182.41 1118.439 TB 

2001 943973.884 575182.418 1118.352 TB 

2002 943993.471 575180.798 1117.092 TB 

2003 944018.757 575161.188 1115.115 TB 
2004 944047.254 575158.88 1113.975 TB 

2005 944059.51 575137.69 1114.577 TB 

2006 944060.243 575099.929 1114.985 TB 

2007 944060.734 575068.546 1115.92 2 TB 

2008 944038.967 575067.718 1116.106 TB 

2009 944021.366 575068.687 1116.437 TB 

2010 944013.59 575065.674 1119.23 TB 

2011 944016.838 575019.841 1121.662 TB 

2012 944008.831 574973.314 1120.674 TB 

2013 943976 574934.665 1117.765 TB 

2014 943921.909 574924.318 1118.039 TB 

2015 943816.516 574927.294 1117.869 TB 

2016 943705.925 574924.116 1118.437 TB 

2017 943653.025 574921.144 1118.274 TB 

2018 943600.305 574925.671 1117.307 TB 

2019 943538.858 574924.757 1117.418 TB 

2020 943476.405 574906.981 1116.588 TOP OF RAMP 

2021 943452.083 574920.397 1116.649 TOP OF RAMP 

2022 943510.012 574948.758 1114.35 TOP OF RAMP 

2023 943511.092 574945.421 1112.853 TOE OF RAMP 

2024 943521.283 574933.585 1112.834 TOE OF RAMP 

2025 943353.17 574929.275 1117.587 TB 

2026 943252.65 574931.634 1117.567 TB 

2027 943151.653 574930.805 1117.675 TB 

2028 943097.976 574947.663 1117.793 TB 

2029 943127.214 574926.531 1116.777 TB 

2030 943114.453 574902.443 1121.044 TB 

2031 943091.904 574903.019 1121.246 TB 

2032 943072.343 574887.72 1119.917 TB 

2033 943050.733 574839.993 1117.537 TB 

2034 943038.256 574763.629 1121.082 TB 

2035 942993.359 574707.336 1119.134 TB 

2036 942976.412 574662.399 1118.372 TB 



2037 942966.957 574644.849 1118.551 TB 

2038 943011.219 574636.369 1118.717 TB 

2039 943060.341 574647.338 1117.868 TB • 2040 943164.76 574659.128 1117.032 TB 

2041 943246.185 574658.182 1117.508 TB 

2042 943278.524 574647.805 1114.228 TB 

2043 943298.324 574641.522 1111.325 TB 

2044 943299.343 574600.641 1111.941 TB 

2045 943303.672 574515 .77 1112.597 TB 

2046 943302.807 574418.7 1111.715 TB 

2047 943301.55 574326.178 1112.311 TB 

2048 943298.728 574248.57 1114.286 TB 

2049 943291.446 574185.357 1118.23 TB 

2050 943192.892 574182.441 1118.795 TB 

2051 943092.817 574180.842 1118.494 TB 

2052 943038.072 574189.409 1119.542 TB 

2053 942992.569 574225.07 1118.332 TB 

2054 942966.078 574235.923 1118.568 TB 

2055 942961.097 574282.944 1118.17 TB 

2056 942961.247 574341.657 1118.656 TB 

2057 942962.148 574424.152 1118.582 TB 

2058 942959.296 574501.038 1118.751 TB 

2059 942951.01 574519.981 1117.633 TB 

2060 942881.327 574521.45 1118.172 TB 

2061 942838.696 574543.47 1117.682 TB 

2062 942848.732 574618.557 1117.421 TB 

2063 942862.041 574689.744 1117.887 TB 

2064 942892.063 574777.86 1117.973 TB 

2065 942924.668 574861.312 1117.806 TB 

2066 942953.713 574929.363 1117.693 TB 

2067 942994.536 574976.8 1117.48 TB 

2068 943018.28 574997.324 1116.616 TB 

2069 943016.901 575052.357 1115.227 TB 

2070 943016.47 575074.249 1115.229 TB 

2071 943015.968 575176.704 1115.937 TB 

2072 943012.272 575272.131 1115.847 TB • 2073 943011.74 575378.127 1115.601 TB 

2074 943009.371 575473.279 1115.441 TB 

2075 943009.451 575561.5 1115.299 TB 

2076 943010.165 575614.717 1115.641 TB 

2077 943043.826 575654.212 1115.355 TB 

2078 943061.621 575669.999 1115.029 TB 

2079 943053.817 575703.711 1114.994 TB 

2080 943049.604 575728.562 1113.577 TB 

2081 943067.177 575734.275 1113.888 TB 

2082 943091.141 575729.042 1114.136 TB 

2083 943114.976 575718.956 1114.232 TB 

2084 943118.958 575677.657 1113.593 TB 

2085 943158.252 575586.963 1114.696 TB 

2086 943161.748 575510.437 1115.373 TB 

2087 943168.683 575423.227 1115.262 TB 

2088 943166.47 575347.164 1115.67 TB 

2089 943166.486 575296.571 1115.618 TB 

2090 943174.87 575245.835 1115.837 TB 

2091 943204.671 575204.709 1115.993 TB 

2092 943254.658 575187.229 1115.769 TB 

2093 943349.425 575184.76 1115.612 TB 

2094 943444.262 575185.102 1115.687 TB 

2095 943549.673 575186.346 1115.976 TB 

2096 943591.174 575189.117 1116.135 TB 

2097 943653.262 575198.695 1115.603 TB 

2098 943666.382 575184.928 1116.35 TB 

2099 943715.54 575185.412 1116.566 TB 

2100 943766.56 575193.891 1119.513 TB 

2101 943819.472 575190.018 1119.05 TB 

2102 943865.737 575186.979 1119.132 TB 

• 
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APPENDIX D 
HYROLOGIC ANALYSIS SUPPORTING DOCUMENTATION 





Lower El Mirage Wash Basi n 

Project No.: FCD2012 C018 

Dibble Engineering 

Stage Storage Discharge Data for Proposed Basin- El Mirage Rd to Cactus Rd 
100% Design Grading/60-inch Outlet Pipe 

PROPOSED BASIN 

PT No. WSE V (CY) V (ac-ft) Q (cfs) * 

1 1105.606 0.0 

2 1106.720 193.32 0.12 7.7 

3 1107.720 1451.94 0.90 25.5 

4 1108.720 6751.96 4.19 51.6 

5 1109.720 19057.82 11.81 84.0 

6 1110.220 27405.56 16.99 101.6 

7 1110.720 36719.29 22.76 119.6 

8 1111.220 46806.03 29.01 137.4 

9 1111.720 57599.87 35.70 154.7 

10 1111.920 62036.02 38.45 161.3 

11 1112.120 66527.91 41.24 167.7 

12 1112.320 71076.68 44.06 173.7 

13 1112.520 75681.99 46.91 179.3 

14 1112.720 80344.52 49.80 184.2 

15 1112.820 82698.86 51.26 187.1 

16 1112.920 85066.56 52.73 189.2 

17 1113.020 87446.79 54.20 192.3 

18 1113.120 89839.60 55.69 194.4 

19 1113.220 92244.93 57.18 197.4 

20 1113.320 94662.72 58.68 199.6 

* Discharge Data Obtained from HY8 Runs Using Proposed Culvert Design Information 



[EXISTING CONDITIONS - WEST CACTUS BASIN I 

Client: Flood Control Di strict of Maricopa County 
Proj ect: FCD2008C0 14, WA# I- Lower El Mirage Wash DCR, Phase I 

Description: Ex isti ng condition stage-storage-disc ha rge data 
AZTEC Project No.: AZE0913-02 

Date : 5119110 By: dtp 

Stage - Discharge Data for West Cactus Basi n 

Water 
Stage Surface Discharge, in cfs 
(feet) Elevation Tota l C ulvert Weir 

0 1103 0 0 0 
I 1104 0 0 0 
2 11 05 0 0 0 

4.2 1107.2 0 0 0 
5 1108 25 25 0 
7 1110 225 225 0 
8 1111 375 375 0 

8.7 111 1.7 430 430 0 

9 111 2 474 470 4 
9.3 1112.3 526 500 26 
9.7 111 2.7 633 535 98 
10 111 3 737 550 187 

10.2 111 3.2 835 565 270 
I 0.4 111 3.4 955 575 380 
10.6 111 3.6 111 7 580 537 
10.8 I I 13.8 1362 605 757 

Elevation datum = NGYD29 

Storage 
Volume 

ac-ft 

0 
0.66 

4.1 
20 

27.6 
47.2 
57.8 

67 

69.2 
74 
78 

81.7 
85 
87 
90 
93 

Stage- Storage - Discharge Data for West Cactus Basin 
CODE into H EC-1 

( I ) (2) (3) (4) (5) (6) (7) (8) (9) ( 10) 

sv 0 0.66 4.1 20 27.6 47 .2 57.8 67 69.2 74 
sv 78 81.7 85 87 90 

SQ 0 0 0 0 25 225 375 430 474 526 
SQ 633 737 835 955 111 7 

SE II 03 11 04 I I 05 11 07.2 11 08 Ill 0 1111 1111 .7 111 2 1112.3 
SE 1112.7 1113 111 3.2 1113.4 1113.6 

This data is a result of the following: 
Storage data from: existing surface created from 2010 FCDMC survey data, 
supplemented with bas in bottom spot elevation from the 2004 Stanl ey survey data. 

Discharge data from: 2-1 O'x3' reb combined with weir overflow data for contro lling 
section as determined from 20 I 0 survey data. Overflow weir data generated using 
COE uneven wei r program. 

R:\Phoenix\Projects\AZE0913 _FC D _ On-Call\02_ LowerEIMirageWash OCR\ T echnicai\Drainage\Calcs\Excel\201 00519Stage-storage-d ischarge.x ls 
Print Date= 5/19/2010: @ 9:53AM 

Spreadsheet Tab= Stage-Storage-Discharge 

Sheet I of 2 



jEXISTING CONDITIONS- UPSTREAM OF CACTUS ROAD j 

Client: Flood Control Di strict of Maricopa County 
Project: FCD2008C0 14, WA# l -Lower El Mirage Wash DCR, Phase I 

Description: Ex istin g condit ion stage-storage-d ischarge data 
AZTEC Project No. : AZE0913-02 

Date: 5/ 19/10 By: dtp 

Stage - Discha rge Data for Cactus Road 

Water 
Stage Surface Discha rge, in cfs 
(feet) Elevation Total C ulvert Weir 

0 1105 .1 6 0 0 0 
1.84 11 07 9 9 0 
4.84 111 0 4 1 4 1 0 
8.84 11 14 81 8 1 0 
9.02 111 4. 18 82 82 0 
9.24 111 4.4 11 8 85 33 
9.44 11 14.6 147.5 86.5 61 
9.64 111 4.8 184 88 96 

9.84 111 5 230 90 140 
10.04 111 5.2 294 92 202 
10.34 11 15.5 422 95 327 
10.84 1116 7 17 98 6 19 
11.34 11 16.5 1123 105 10 18 

Elevation datum = NGV D29 

Storage 
Volume 

ac-ft 

0 
0.03 
1.63 

11 .4 1 
12 

12.6 
13.3 

14 

14.62 
15.3 
16.4 

18.09 
20.2 

Stage - Storage- Disc harge Data for Cactus Road 
CODE into H EC- 1 

( I ) (2) (3) (4) (5) (6) (7) (8) (9) ( 10) 

sv 0 0.03 1.63 11.41 12 12.6 13 .3 14 14.62 15.3 
SV 16.4 18.09 20.2 

SQ 0 9 4 1 8 1 82 11 8 147.5 184 230 294 
SQ 422 717 1123 

SE 1105 .2 11 07 1110 111 4 111 4.2 1114.4 111 4.6 1114.8 11 15 11 15.2 
SE 1115.5 111 6 111 6.5 

T his da ta is a resul t of the fo llowing: 
Storage data from: exist ing surface created from 20 I 0 FCD MC survey data, 
supplemented with 2004 Stanley survey data north of Cactus Road. 

Discharge data from: 3-24" rep combined with weir overflow data fo r contro lling 
section as determ ined from 20 l 0 survey data. Overf101v weir data generated us ing 
COE uneven weir program. 

R:\Phoenix\Projects\AZE0913 _FCD _ On-Call \02 _ LowerEIMirageWashDC Rl T echnical\Drainage\Calcs\Excell20 1 00519Stage-storage-discharge.xl s Spreadsheet Tab= Stage-Storage-Discharge 

. of2 Print Dat. 9/2010: @ 9:53AM • 



APPENDIX 0.2 
CONTRIBUTING WATERSHED HEC-1 SCHEMATIC 
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APPENDIX 0.3 
PRE-PROJECT CONDITIONS 

MODELING DATA AND RESULTS 



1 ************* * * * * * * * * * * * * * * * * ** * * * * * * * * * * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 08FEB13 TIME 14:56:10 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

X X XXX XX XX xxxxx X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X xxxxx X 
X X X X X 
X X X X X X 
X X xxxxxxx xxxxx XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEClDB, AND HEC1KW. 

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: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

LINE 

51 
52 
53 
54 
55 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 

67 

HEC-1 INPUT 

ID •...... 1. ...... 2 ....... 3 ....•.. 4 ....... 5 ......• 6 .•••... 7 ....... 8 ...•••. 9 ...... 10 

ID Flood Control District of Maricopa County 
ID LEMWB PRE - Lower El Mirage Wash Basin Floodplain Delineation 
ID Conditional Letter of Map Revision Pre-Project Hydrology 
ID 100 YEAR 
ID 24 Hour Storm 
ID Unit Hydrograph: S-Graph 
ID 02/08/2013 
ID 
ID MODEL ORIGIN: LOOP 303/WHITE TANKS ADMPU 
ID FCDMC CONTRACT 2007C031 
ID BY HDR ENGINEERING (#79902) 
ID EXISTING CONDITIONS -AUGUST 2009 
ID MAJOR BASIN 01 
ID HDR FILE NAME: EX-MBl.DAT 
ID * * * * * * * * * * * * * * * * ******** * *** *********** * * * ****** ******* * * ** *********** * * * 
ID 
ID FOLLOWING ARE THE CHANGES BY FCDMC: 
ID 1. Removed SRD14. - by JWH 10-16-09 
ID FILE NAME: WTlECOl. DAT 
ID 
ID For details concerning changes to this HEC-1 model, please contact 
ID FCDMC, H&H Branch. 
ID 
ID ************************************************************************* 
ID 
ID DIBBLE revisions for FCD2011C004, Work Assignment No. 1 are listed below: 
ID 1. Extracted portion of Major Basin D draining to CPD54 (Lower El Mirage) 
ID 2. Removed operation SRD25 
ID 3. Replaced SRD42 operation with stage-storage-discharge data using FCD 
ID survey data 
ID 4. Rvised SRD53 operation stage-storage-discharge using 2010 FCD survey da 
ID 
ID 
ID 
IT 5 
IN 15 
IO 3 
*DIAGRAM 

JD 3.480 
PC 0.000 
PC 0. 02 9 
PC 0.064 
PC 0.110 
PC 0.181 
PC 0.735 
PC 0.856 
PC 0.913 
PC 0.953 
PC 0.983 
JD 3. 30 6 
JD 3.132 

Filename: LEMWB PRE. OAT 

2000 

0.0001 
0.002 0.005 0.008 0. 011 
0. 032 0.035 0.038 0.041 
0.068 0.072 0.076 0.080 
0.115 0.120 0.126 0.133 
0.191 0.203 0. 218 0.236 
0.758 0.776 0.791 0.804 
0.863 0.869 0.875 0.881 
0.918 0. 922 0.926 0.930 
0.956 0.959 0.962 0. 965 
0.986 0.989 0.992 0.995 
10.0 
30.0 

HEC-1 INPUT 

Date: 10/29/2012 

0.014 0. 017 0.020 0.023 0.026 
0.044 0.048 0.052 0.056 0.060 
0.085 0.090 0.095 0.100 0.105 
0.140 0.147 0.155 0.163 0.172 
0. 257 0. 283 0. 387 0.663 0. 707 
0.815 0.825 0.834 0.842 0.849 
0.887 0.893 0.898 0.903 0.908 
0.934 0.938 0.942 0.946 0.950 
0.968 0. 971 0.974 0.977 0.980 
0.998 1. 000 

ID ••••••• 1. ...... 2 •...... 3 ••••••• 4 ••..... 5 .•••••• 6 ••••••• 7 ••••••• 8 •••.•.• 9 •.•••• 10 

KK D03 BASIN 
KM BAS IN BOUNDARY FROM KINGSWOOD PARKE 
BA 0. 723 
LG 0.23 0.25 4.80 0. 38 35 
UI 0 123 481 721 1150 1206 816 545 244 150 
UI 70 35 35 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD03RE DIVERT 
KM Master Drainage Report Update for Kingswood Parke Phase One 
KM (excess retention provided for future development was 
KM subtracted from total retenttion provided) 
DT RD03 51.7 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0. 0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0. 0 0.0 0.0 0.0 

KK D03D04 ROUTE 

PAGE 

PAGE 



68 
69 
70 
71 
72 
73 

74 
75 
76 
77 
78 
79 
BO 
81 
82 
83 
84 

85 
86 
87 
88 
89 
90 
91 
92 

LINE 

93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

107 
lOB 
109 
110 
111 
112 
113 
114 
115 
116 

117 
118 
119 
120 
121 

122 
123 

124 
125 
126 
127 
128 
129 
130 

LINE 

131 
132 
133 
134 
135 
136 
137 

138 
139 
140 
141 
142 
143 
144 

145 
146 
147 
148 
149 
150 
151 
152 

KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: street and earth with sparse trees and shrubs 
RS 4 FLOW 
RC 0.032 0.013 0.032 4458 0.0038 0.00 
RX 100.00 108.00 119.00 119.10 155.00 155.10 160.00 165.00 
RY 1000.3 1000.00 999.50 999.00 999.70 1000.20 1000.30 1000.40 

D04 BASIN 
BASIN BOUNDARY FROM GRAND VILLAGE NORTH/SOUTH, BELLAZANO CONDOS, 

KK 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

HOPI VILLAGE, PIMA VILLAGE, SUN VILLAGE, ZUNI VILLAGE, PUEBLO VILLAGE, 
GRAND AVE PROFF PLAZA AND GRAND AVE CHANNEL 

0.891 
0.22 

0 
187 

0 
0 
0 

0.27 
123 
115 

0 
0 
0 

KK DD04RE DIVERT 

5. 70 
429 

38 
0 
0 
0 

0. 26 
682 

38 
0 
0 
0 

36 
934 

38 
0 
0 
0 

1451 
0 
0 
0 
0 

1138 
0 
0 
0 
0 

831 
0 
0 
0 
0 

585 
0 
0 
0 
0 

291 
0 
0 
0 
0 

KM Master Drainage Report Update for Kingswood Parke Phase One (Sun Village 
KM Final Drainage Report for Grand Village Center Phase 6, Drainage Report 
KM Grand Point Plaza, Final Drainage Report -Revised For Grand Pointe 
KM Plaza Montessori of Surprise SP06-41 
DT RD04 46.9 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000:0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK CPD04 COMBINE 
HC 2 1. 614 

KK DD04SE DIVERT 
KM Split flow 
DT DD04S 0. 0 
DI 0.0 86.1 
DQ 0.0 0.0 

KK D04D05 ROUTE 

Bell Rd 
0.0 

158.5 
42.4 

at Litchfield Rd intersection 

512.0 
259.0 

904.0 1940.0 
534.0 1278.0 

0.0 
0.0 

KM Cross-section: Cross-section determined from aerial 

0.0 
0.0 

0.0 
0.0 

KM Manning's N Value: street and earth with sparse trees and shrubs 
RS 3 FLOW 
RC 0.032 0.013 0.013 2993 0.0027 0.00 
RX 100.00 119.00 135.00 135.10 180.00 180.10 181.00 182.00 
RY 1000.0 999.80 999.50 999.00 999.80 1000.30 1000.40 1000.50 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

DOS BASIN 
BAS IN BOUNDARY FROM WAL MART STORE 
SURPRISE TOWN CENTER AND GRAND AVE CHANNEL 

0.163 
0.11 0. 26 

0 127 
0 0 
0 0 
0 0 
0 0 

DDOSRE DIVERT 
West Point 

RDOS 8.2 
0.0 500.0 
0.0 500.0 

CPDOS COMBINE 
2 1. 777 

D05D14 ROUTE 

4.90 0.39 73 
387 470 197 58 15 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

Towne Center Final Master Infrastructure Drainage Report 
0.0 

5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

Cross-section: Cross-section determined from aerial, assumed 
3' depth I Manning's N Value: earth with grass and forbs 

2 FLOW 
0.032 0.032 

100.00 101.00 
1000.0 999.90 

0.032 
102.00 
999.80 

3385 
122.00 
996.80 

0.0053 
142.00 
996.70 

HEC-1 INPUT 

0.00 
162. 00 
999.80 

163.00 164.00 
999.90 1000.00 

0.0 
0.0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

DD141 DIVERT 
culvert crossing under Dysart Road - once the capacity is reached 
under the road, the flow will split with some continuing under 
the road and some will go south along the roadway 

DD141S 0.0 0.0 
0.0 122.0 500.0 1000.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 378.0 878.0 0.0 0.0 0.0 0.0 0.0 

DOSD15 ROUTE 
Cross-section: Cross-section determined from aerial, assumed 
3' depth I Manning's N Value: concrete 

8 FLOW 
0.016 0.016 

100.00 101.00 
1000.0 999.90 

Dll BASIN 

0.016 
102.00 
999.80 

4588 
127.00 
996.80 

0.0044 
131.00 
996.70 

0.00 
140.00 
999.80 

BASIN BOUNDARY FROM ORCHIDS DEVELOPMENT 
AND GREENWAY ROAD DRAINAGE REPORT BY CMX 

0.662 
0.25 0.25 5.60 0.27 37 

0 78 212 386 499 683 
261 135 102 67 24 24 

0 0 0 0 0 0 

141.00 142.00 
999.90 1000.00 

(2008) 

948 708 
24 24 

0 0 

543 
0 
0 

0.0 
0.0 

408 
0 

• 
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• 
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153 
154 

155 
156 
157 
158 
159 
160 
161 
162 

163 
164 
165 
166 
167 

168 
169 
170 
171 
172 

LINE 

173 
174 
175 
176 
177 
178 
179 

180 
181 
182 
183 
184 
185 
186 
187 
188 
189 

190 
191 
192 
193 
194 
195 
196 
197 
198 

199 
200 

201 
202 
203 
204 
205 

206 
207 
208 
209 
210 

LINE 

211 
212 
213 
214 
215 
216 
217 
218 

219 
220 
221 
222 
223 
224 
225 
226 
227 

228 
229 
230 
231 
232 
233 
234 
235 

UI 
UI 

KK DD11RE DIVERT 
KM Final Drainage Report for Parkway Bank, Drainage Report for Deer Valley 
KM Credit Union Final Drainage Report for Jiffy Lube at Bell and Reems 
KM for The Orchard Estates Apartments, Drainage Report 
KM for Mountainside Fitness Center Lot 7 a 
DT ROll 32.4 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK 00111 DIVERT 
KM Greenway at 
DT DD111S 0.0 
DI 0.0 33.8 
DQ 0.0 25.6 

KK 00112 DIVERT 
KM Greenway at 
DT DD112S 0.0 
DI 0.0 8. 2 
DQ 0.0 5. 4 

Parkview intersection 
0. 0 

453.4 1486.3 2998.5 
376.5 1210.3 2419.3 

Parkview intersection 
0.0 

77.0 276.0 579.1 
35.1 78.9 133.0 

HEC-1 INPUT 

split flow 

0.0 0.0 
0.0 0.0 

split flow 

0.0 0.0 
0.0 0.0 

0.0 
0.0 

0.0 
0. 0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 

011012 ROUTE 
Cross-section: Cross-section determined from aerial 
Manning's N Value: clean earth; straight 

2 FLOW 
0.022 0.022 0.022 2668 0.0037 0.00 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

100.00 124.00 154.00 155.00 156.00 157.00 158.00 159.00 
1208.0 1203.00 1208.00 1208.10 1208.20 1208.30 1208.40 1208.50 

KK 012 BASIN 
KM BASIN BOUNDARY FROM ORCHIDS PARK 
KM AND GREENWAY ROAD DRAINAGE REPORT BY CMX (2008) 
BA 0.347 
LG 0.24 0.25 5.80 0.28 33 
UI 0 26 26 55 112 153 167 
UI 210 185 198 139 145 103 85 
UI 39 33 26 24 19 15 15 
UI 3 3 3 3 3 3 3 
UI 3 3 3 3 0 0 0 

KK DD12RE DIVERT 
KM Final Drainage Report for Residence Inn by Marriot 
KM Final Drainage Report for The Orchards Parcel 5 

211 
78 
15 

3 
0 

223 
61 

4 
3 
0 

KM (Includes Parcels 9, 11,12 and 1/2 of 8), Final Drainage Report for 
KM Stadium Village (South) Residences 
KM Final Drainage Report for Stadium Village Residences 
DT RD12 15.3 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

KK CPD12 COMBINE 
HC 2 1.009 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
DI 
DQ 

DD121 DIVERT 
Greenway 

DD121S 0.0 
0.0 68.7 
0.0 19.7 

DD122 DIVERT 
Greenway 

DD122S 0. 0 
0.0 48.9 
0.0 24.3 

at Bullard intersection 
0.0 

371.0 1186.5 2407.4 
166.4 705.0 1553.4 

at Bullard intersection 
0.0 

204.6 481.5 854.0 
82.0 159.0 251.4 

HEC-1 INPUT 

split flow 

0.0 
0. 0 

split flow 

0. 0 
0. 0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

223 
46 

3 
3 
0 

0. 0 
0.0 

0.0 
0.0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 •...... 5 ....... 6 .••.... 7 ....... 8 ••..... 9 .....• 10 

012013 ROUTE KK 
KM 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: determined from aerial and contours 
Manning's N Value: earth with sparse trees and shrubs 
overbank and main channel, right overbank is pavement 

for left 

10 FLOW 
0.032 0.032 

100.00 100.10 
1000.2 1000.10 

Dl3 BASIN 

0.013 
100.20 

1000.00 

5345 
155.00 
998.00 

0.0031 
198.00 
998.40 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

BASIN BOUNDARY FROM GREENWAY ROAD 
1. 030 

0. 29 0.33 4.90 0.31 17 
0 187 635 1136 1450 

195 139 98 46 22 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 

KK DD13RE DIVERT 

0.00 
205.00 
998.50 

DRAINAGE 

1305 
22 

0 
0 
0 

215.00 
998.60 

REPORT 

1090 
22 

0 
0 
0 

220.00 
998.70 

BY CMX 

762 
22 

0 
0 
0 

(2008) 

495 
22 

0 
0 
0 

KM Final Drainage Report for Surprise Festival, Final Drainage Report 
KM for The City at Surprise Office Building, Final Drainage Report for 
KM Surprise Tennis Center, Final Drainage Report for City of Surprise 
KM Central Utility Plant, Final Drainage Report for Hear 
DT RD13 17.1 0.0 

293 
22 

0 
0 
0 

DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
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236 
237 

238 
239 
240 
241 
242 
243 
244 

245 
246 

247 
248 
249 
250 
251 

LINE 

252 
253 
254 
255 
256 

257 
258 
259 
260 
261 
262 
263 

264 
265 
266 
267 
268 
269 
270 
271 
272 

273 
274 
275 
276 
277 

278 
279 

280 
281 
282 
283 
284 
285 
286 
287 

288 
289 

LINE 

290 
291 
292 
293 
294 

295 
296 
297 
298 
299 
300 
301 

302 
303 
304 

KK DD04SERETRIEVE 
DR DD04S 

D04D13 ROUTE KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Cross-section determined from aerial 
Manning's N Value: Natural desert wash, sheet flow 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

13 FLOW 
0.040 0.040 

100.00 101.00 
1000.0 999.90 

CPD13 COMBINE 
3 3.653 

DD131 DIVERT 
Greenway 

DD131S 0.0 
0.0 519.2 
0.0 18.8 

0.040 
102.00 
999.80 

5483 
150.00 
997.80 

0. 0031 
155.00 
997.90 

0. 00 
700.00 
999.80 

710.00 720.00 
999.90 1000.00 

at Litchfield intersection split flow 
0.0 

917.3 
121.1 

1650.7 2842.4 
423.4 996.3 

HEC-1 INPUT 

0.0 0.0 
0.0 0.0 

0.0 
0. 0 

0.0 
0.0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK DD132 DIVERT 
KM Greenway at Litchfield intersection split flow 
DT DD132S 0.0 0.0 
DI 0.0 500.4 796.2 1227.2 1846.1 0.0 0. 0 0. 0 0.0 
DQ 0.0 112.4 318.0 584.2 899.4 0.0 o.o 0.0 0.0 

KK D13D14 ROUTE 
KM Cross-section: Cross-section determined from FCDMC 69 
KM Manning's N Value: earth with grass and forbs 
RS 5 FLOW 
RC 0.025 0.025 0.025 5304 0.0015 0. 00 
RX 100.00 120.00 122.40 140.40 158.40 176.40 176.80 196.80 
RY 1175.5 1175.40 1175.00 1172.00 1171.90 1175.00 1175.40 1175.50 

KK D14 BASIN 
KM BASIN BOUNDARY FROM WEST POINT DEVELOPMENT AND GRANDE AVE CHANNEL 
BA 0.942 
LG 0. 23 0. 26 5.10 0.33 37 
UI 0 115 326 583 757 1079 1353 984 745 
UI 300 193 123 66 35 35 35 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DD14RE DIVERT 
KM West Point Towne Center Final Master Infrastructure Drainage Report 
DT RD14 63.4 
DI 0.0 500.0 
DQ 0.0 500.0 

KK DD141RETRIEVE 
DR DD141S 

KK D0514A ROUTE 

0.0 
5000.0 
5000.0 

50000.0 
50000.0 

0.0 
0.0 

0.0 
0.0 

KM Cross-section: Cross-section determined 
KM Manning's N Value: street and ROW 
KM Route is from DD141 diversion to CPD14 
RS 3 FLOW 
RC 0.032 0.013 
RX 100.00 120.00 
RY 1000.0 999.50 

KK CPD14 COMBINE 
HC 3 4.758 

0. 032 3147 0.0051 0.00 
140.00 140.10 200.00 200.10 

1000.00 999.50 999.50 1000.00 

0. 0 
0.0 

0.0 
0.0 

from aerial 

220.00 240.00 
999.50 1000.00 

Removed SRD 14 from schematic to show no storage routing per 
site visit by AMM FCDMC/JWH 10-19-09 

* KK SRD14STORAGE 
* KM Storage in basin at Greenway and Dysart 
* KM Volume estimated from topo 
* KO 
* RS 
* SV 
* SQ 
* SE1164. 0 
* ST 

STOR 
0.30 4.10 

23.60 83.80 
1165.00 1166.00 

17.00 40.40 95.20 
162.00 645.50 2369.50 

1167.00 1168.00 1169.00 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

547 
0 
0 
0 
0 

0.0 
0.0 

ID ....... 1. ...... 2 •••••.• 3 ..•.... 4 .•••••• 5 ••••••• 6 •••.•.• 7 ••••••• 8 •...••• 9 •••••• 10 

KK 
KM 
DT 
DI 
DQ 

DD142 DIVERT 
Greenway 

DD142S 0.0 
O.D 295.5 
O.D 269.3 

D14D15 ROUTE 

at Dysart intersection split flow 
0. 0 

693.0 1325.3 2531.5 0.0 
457.1 770.3 1405.9 0.0 

0.0 
o.o 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross section: Cross-section determined from 
Manning's N Value: street, clean earth 

aerial, 1/2 street section 

1 FLOW 
0.022 0.013 

100.00 100.10 
1003.0 999.80 

KK D15 BASIN 

0.013 
110.00 
999.70 

3351 
110.10 
999.20 

0.0029 
120.00 
999.40 

KM BASIN BOUNDARY FROM SUCCESS SCHOOL 
BA 0.220 

0.00 
125.00 
999.50 

133.90 134.00 
999.70 1000.50 
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305 
306 
307 
308 
309 
310 

311 
312 

313 
314 
315 
316 
317 
318 
319 
320 
321 

322 
323 
324 
325 
326 

LINE 

327 
328 
329 
330 
331 

332 
333 
334 

335 
336 
337 
338 
339 
340 
341 
342 
343 

344 
345 
346 
347 
348 

349 
350 
351 
352 
353 
354 
355 
356 
357 
358 

359 
360 
361 
362 
363 

364 
365 
366 
367 
368 
369 
370 

LINE 

371 

372 
373 

374 
375 
376 
377 
378 
379 

380 
381 
382 
383 
384 
385 
386 

387 

LG 
UI 
UI 
UI 
UI 
UI 

0.19 
0 
0 
0 
0 
0 

0.15 
101 

0 
0 
0 
0 

7.00 
306 

0 
0 
0 
0 

0.16 
560 

0 
0 
0 
0 

52 
408 

0 
0 
0 
0 

206 
0 
0 
0 
0 

75 
0 
0 
0 
0 

26 
0 
0 
0 
0 

KK CPD15 COMBINE 
HC 3 4.978 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

L01 BASIN 
BASIN BOUNDARY FROM SUN CITY GRAND AND BEARSLEY CSR 

0.162 
0.26 0.26 5.20 0.30 33 

0 66 203 3'5 316 179 67 27 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

DL01RE DIVERT 
Master Drainage Report for 

RL01 9.9 0.0 
0.0 500.0 5000.0 50000.0 
0.0 500.0 5000.0 50000.0 

Del Webb's Grand Avenue Property 

0.0 
o.o 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

HEC-1 INPUT 

16 
0 
0 
0 
0 

11 
0 
0 
0 
0 

0.0 
o.o 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

L01L03 ROUTE 
Cross-section: From Arizona Traditions Report 
Manning's N Value: Channel along Arizona Traditons 
Manning's for earth with grass and forbs 

5 FLOW 

0.025 0.025 0.025 5547 0.0032 0.00 

KK 
KM 
KM 
KM 
RS 
RC 
RX 100.00 114.00 116.00 118.00 120.00 122.00 124.00 138.00 
RY 1000.0 995.40 995.30 995.20 995.10 995.20 995.30 1000.00 

KK L03 BASIN 
KM BASIN BOUNDARY FROM ARIZONA TRADITIONS NORTH AND SOUTH 
BA 0.786 
LG 0.20 0.25 5.80 0.25 27 
UI 0 103 330 546 727 1135 1063 775 
UI 177 126 70 31 31 31 0 0 
UI 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

DL03RE DIVERT 
Master Drainage Study for 

RL03 68.1 0.0 
0.0 500.0 5000.0 50000.0 
0.0 500.0 5000.0 50000.0 

L20 BASIN 

Arizona Traditions 

0.0 0.0 
0.0 0.0 

BASIN BOUNDARY FROM FRS#3 ON THE WEST 
BEARDSLEY CSR ON THE EAST AND BELL POINT I 

0.347 
0.27 

0 
118 

0 
0 
0 

0.28 
42 
71 

0 
0 
0 

5.60 
117 

48 
0 
0 
0 

0. 24 
211 

28 
0 
0 
0 

20 
273 

13 
0 
0 
0 

386 
13 

0 
0 
0 

KK DL20RE DIVERT 

0.0 
0.0 

496 
13 

0 
0 
0 

KM Bell Pointe I and II, Arizona Traditions Parcel XIV 
DT RL20 21.3 0.0 

0.0 
0.0 

365 
0 
0 
0 
0 

DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 

KK L20L03 ROUTE 
KM Cross-section: Estimated 3' deep and 4:1 side slopes 
KM width based on aerial 
KM Manning's N Value: earth w/ sparse trees and shrubs 
RS 6 FLOW 
RC 0.032 0.032 0.032 5440 0.0055 0.00 
RX 100.00 106.00 112.00 124.00 136.00 148.00 168.00 188.00 

HEC-1 INPUT 

567 
0 
0 
0 
0 

0.0 
0.0 

278 
0 
0 
0 
0 

0.0 
0.0 

362 
0 
0 
0 
0 

0. 0 
0. 0 

207 
0 
0 
0 
0 

0.0 
0.0 

ID ....... 1 .•••••• 2 •••••.• 3 ••••••• 4 •••.••. 5 .....•• 6 ••.•..• 7 ..••••• 8 ••..... 9 ....•• 1 0 

RY 1310.51310.30 1310.001307.001307.101310.001310.251310.50 

KK CPL03 COMBINE 
HC 3 1.295 

KK DL03SE DIVERT 
KM Diversion at Bell Rd near Citrus 
KM Culverts under Bell Rd to south 
DT DL03S 0.0 0.0 
DI 0.0 37.0 237.0 537.0 1037.0 
DQ 0.0 37.0 37.0 337.0 837.0 

103104 ROUTE 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0. 0 
0. 0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section:Cross section estimated from aerial for 1/2 street section 
Manning's N Value: street, earth with sparse trees and shrubs 

KK 

8 FLOW 
0.032 0.013 

100.00 103.00 
1000.2 1000.10 

L04 BASIN 

0. 013 
123.00 
999.50 

3413 
123.10 
999.00 

0.0046 0.00 
162.00 162.10 165.00 169.00 
999.80 1000.30 1000.40 1000.50 

PAGE 
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388 KM BASIN BOUNDARY FROM HAPPY TRAILS DEVLP 
389 BA 0.631 
390 LG 0.18 0. 25 5.00 0. 38 22 
391 UI 0 74 199 364 469 637 900 679 522 393 
392 UI 261 128 100 68 23 23 23 23 0 0 
393 UI 0 0 0 0 0 0 0 0 0 0 
394 UI 0 0 0 0 0 0 0 0 0 0 
395 UI 0 0 0 0 0 0 0 0 0 0 

396 KK DL04RE DIVERT • 397 KM Retention volume estimated based on aerial, Happy Trails 
398 DT RL04 44.0 0.0 
399 DI 0. 0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
400 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

401 KK CPL04 COMBINE 
402 HC 2 1. 926 

403 KK DL04SE DIVERT 
404 KM Intersection diversion Bell Rd at Cotton Ln 
405 DT DL04S 0.0 0.0 
406 DI 0.0 0.0 56.3 171.0 1026.0 1998.0 4546.0 0. 0 0.0 0.0 
407 DQ 0.0 o.o 0.0 36.0 526.0 1058.0 2453.0 0. 0 0.0 0.0 

HEC-1 INPUT PAGE 11 

LINE ID ......• 1. •..... 2 ..•.... 3 ....... 4 ....... 5 ....... 6 ....•.. 7 ....... 8 ....... 9 ...... 10 

408 KK L04L05 ROUTE 
409 KM Cross-section: Cross-section determined from aerial 
410 KM Manning's N Value: retention basins, earth w/ grass 
411 RS 1 FLOW 
412 RC 0.025 0. 025 0.025 2571 0.0024 0.00 
413 RX 100.00 109.00 109.10 121.50 209.50 209.60 211.00 215.00 
414 RY 1283.3 1282.80 1282.30 1282.50 1282.60 1283.00 1283.10 1283.30 

415 KK LOS BASIN 
416 KM BASIN BOUNDARY FROM COMM DEVLP AND BELL WEST RANCH 
417 BA 0.486 
418 LG 0.23 0.25 5. 70 0. 25 43 
419 UI 0 69 249 389 542 817 609 439 298 141 
420 UI 93 52 21 21 21 0 0 0 0 
421 UI 0 0 0 0 0 0 0 0 0 
422 UI 0 0 0 0 0 0 0 0 0 
423 UI 0 0 0 0 0 0 0 0 0 

424 KK DLOSRE DIVERT 
425 KM Final Drainage Report for Cotton Lane Professional Park, Drainage Report 
426 KM Bell West Ranch Shops, Final Drainage Report - Bell West Ranch Parcel 4 
427 KM Master Drainage Report - Bell West Ranch 
428 DT RL05 33.2 0.0 • 429 DI 0.0 500.0 5000.0 50000.0 0.0 o.o 0.0 0.0 0. 0 0.0 
430 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

431 KK CPL05 COMBINE 
432 HC 2 2.412 

433 KK DL051 DIVERT 
434 KM Diversion at 1303 and Bell 
435 DT DL051S 0.0 0.0 
436 DI 0.0 302.2 1308.0 3126.8 6532. 9 0.0 0.0 0.0 0.0 0.0 
437 DQ 0.0 1.9 103.3 562.9 1938.1 0.0 0.0 0.0 0.0 0.0 

438 KK DL052 DIVERT 
439 KM Diversion at L303 and Bell 
440 DT DL052S 0.0 0.0 
441 DI 0.0 300.3 1204.7 2563.8 4594.8 0.0 0.0 0.0 0. 0 0.0 
442 DQ 0.0 7.6 25.6 49.7 78.6 0.0 0.0 0.0 0.0 0.0 

443 KK LOS DO 6 ROUTE 
444 KM Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
445 KM on aerial I Manning's N Value: half street and ROW 
446 RS 1 FLOW 
447 RC 0.032 0.013 0.032 3272 0. 00 62 0.00 
448 RX 100.00 101.00 102.00 114.00 153.00 165.00 166.00 167.00 
449 RY 1000.2 1000.10 1000.00 997.00 996.90 1000.00 1000.10 1000.20 

HEC-1 INPUT PAGE 12 

LINE ID ....... 1. ...... 2 ....... 3 ......• 4 ..••••• 5 •.•.... 6 ....... 7 ....... 8 ....... 9 ...... 10 

450 KK L02 BASIN 
451 KM BASIN BOUNDARY FROM SUN CITY GRAND AND BEARSLEY CSR 
452 BA 1. 884 
453 LG 0. 22 0. 26 5. 20 0. 32 31 
454 UI 0 163 239 617 823 984 1201 1620 2018 1592 
455 UI 1312 1066 865 669 385 279 230 163 100 50 
456 UI 50 50 50 50 0 0 0 0 0 0 
457 UI 0 0 0 0 0 0 0 0 0 0 
458 UI 0 0 0 0 0 0 0 0 0 0 

459 KK DL02RE DIVERT 
460 KM Master Drainage Report for Del Webb's Grand Avenue Property • 461 DT RL02 117.2 0.0 
462 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0. 0 0.0 
463 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 o.o 0.0 0.0 0.0 

464 KK L02DO 6 ROUTE 
465 KM Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
466 KM on aerial I Manning's N Value: earth w/ sparse trees and shrubs 
467 KM exist conditions: outfall to south into 1303 ROW 
468 RS 6 FLOW 
469 RC 0.032 0.032 0.013 8306 0.0043 0.00 
470 RX 100.00 101.00 102.00 114.00 153.00 165.00 166.00 167.00 



471 

472 
473 
474 
475 
476 
477 
478 
479 
480 

481 
482 
483 
484 
485 

486 
487 

LINE 

488 
489 
490 
491 
492 
493 

494 
495 
496 
497 
498 
499 
500 
501 

502 
503 
504 
505 
506 
507 
508 
509 
510 

511 
512 
513 
514 
515 

516 
517 

518 
519 
520 
521 
522 
523 
524 

LINE 

525 
526 
527 
528 
529 
530 
531 
532 
533 

534 
535 
536 
537 
538 

539 
540 
541 
542 
543 
544 
545 

546 
547 
548 
549 
550 
551 
552 
553 

RY 1000.4 999.90 999.80 997.00 997.10 999.80 999.90 1000.35 

KK D06 BASIN 
KM BASIN BOUNDARY FROM SUN CITY GRAND 
BA 0.463 
LG 0.22 0.19 6.60 0.18 32 
UI 0 61 202 331 443 
UI 105 69 34 19 19 
UI 0 0 0 0 0 
UI 0 0 0 0 0 
UI 0 0 0 0 0 

DD06RE DIVERT 

696 
19 

0 
0 
0 

615 
0 
0 
0 
0 

450 
0 
0 
0 
0 

KK 
KM 
DT 
DI 
DQ 

Master Drainage Report for Del Webb's Grand Avenue Property 
RD06 32.0 0.0 

0.0 500.0 5000.0 50000.0 
0.0 500.0 5000.0 50000.0 

KK CPD06 COMBINE 
HC 3 4.759 

0.0 
0. 0 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

326 
0 
0 
0 
0 

0.0 
0.0 

193 
0 
0 
0 
0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK DD06SE DIVERT 
KM Divert based on capacity at Bell Road. Bell Rd section from 
KM Final Drainage Report for Westfield Commons Jan 2008 
DT DD06S 0.0 0.0 
DI 0.0 100.0 200.0 300.0 370.0 400.0 800.0 1000.0 10000.0 
DQ 0.0 0.0 0.0 0.0 0.0 30.0 430.0 630.0 9630.0 

KK D06D07 ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: street and ROW, left overbank is 
KM earth with sparse trees and shrubs 
RS 12 FLOW 
RC 0.013 0.013 0.013 2785 0.0052 0.00 
RX 100.00 100.10 118.70 118.80 165.00 211.10 211.20 230.00 
RY 1266.0 1264.00 1263.74 1263.24 1264.00 1263.50 1264.00 1264.38 

KK D07 BASIN 
KM BASIN BOUNDARY FROM SUN CITY GRAND 
BA 0.886 
LG 0.21 0.23 6.20 0.22 27 
UI 0 85 163 359 467 
UI 548 433 301 162 141 
UI 26 0 0 0 0 
UI 0 0 0 0 0 
UI 0 0 0 0 0 

DD07RE DIVERT 

575 
86 

0 
0 
0 

744 
62 

1058 
26 

0 
0 
0 

KK 
KM 
DT 
DI 
DQ 

Master Drainage Report for Del Webb's Grand Avenue Property 

KK 
HC 

RD07 61.2 0.0 
0.0 500.0 5000.0 50000.0 
0.0 500.0 5000.0 50000.0 

CPD07 COMBINE 
2 5.645 

D07D02 ROUTE 

o.o 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

862 
26 

0.0 
0.0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Estimated 3' deep, side slopes and width based 
on aerial I Manning's N Value: earth w/ sparse trees and brush 

1 FLOW 
0.032 0.032 

100.00 100.10 
1001.0 999.90 

0. 032 
100.20 
999.80 

1520 
133.00 
997.00 

0.0013 
156.00 
997.10 

HEC-1 INPUT 

0.00 
174.80 
999.80 

174.90 175.00 
999.90 1001.00 

0. 0 
0.0 

689 
26 

0 
0 
0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ......• 4 ••.•••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •.•••• 10 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

DOl BASIN 
BASIN BOUNDARY FROM SUN CITY GRAND 

1. 564 
0.21 0.26 5.10 0.34 24 

0 131 176 483 649 775 
1110 920 751 604 410 232 

40 40 40 40 40 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

DD01RE DIVERT 

937 
215 

0 
0 
0 

1194 
142 

0 
0 
0 

Master Drainage Report for Del Webb's Grand Avenue Property 
RD01 97.0 0.0 

0.0 500.0 5000.0 50000.0 
0.0 500.0 5000.0 50000.0 

D01D02 ROUTE 

0.0 
0.0 

0.0 
o.o 

0.0 
0.0 

0.0 
0.0 

1647 
129 

0 
0 
0 

0.0 
0.0 

Cross-section: Golf course, assumed 0.5% side slopes, V-ditch 
Manning's N Value: golf course 

18 FLOW 
0.025 0.025 

100.00 200.00 
1000.0 999.50 

D02 BASIN 

0.025 
400.00 
998.50 

9289 
500.00 
998.00 

0.0038 
550.00 
998.25 

BASIN BOUNDARY 
l. 844 

FROM SON CITY GRAND 

0.21 
0 

1205 
52 

0 

0.26 
170 
961 

52 
0 

5. 40 
295 
751 

0 
0 

0. 29 
683 
442 

0 
0 

28 
902 
293 

0 
0 

0.00 
600.00 
998.50 

1091 
240 

0 
0 

800.00 900.00 
999.50 1000.00 

1371 
170 

0 
0 

1988 
90 

0 
0 

1900 
52 

0 
0 

1366 
40 

0 
0 
0 

0.0 
0.0 

1476 
52 

0 
0 

PAGE 13 
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554 

555 
556 
557 
558 
559 

560 
561 

LINE 

562 
563 
564 
565 
566 
567 

568 
569 
570 
571 
572 
573 
574 
575 
576 

577 
578 
579 
580 
581 

582 
583 
584 
585 
586 
587 
588 

589 
590 

591 
592 
593 
594 
595 
596 

597 
598 
599 
600 
601 
602 
603 

LINE 

604 
605 
606 

607 
608 
609 
610 
611 
612 
613 
614 

615 
616 

617 
618 
619 
620 
621 
622 
623 

624 
625 
626 
627 
628 
629 
630 
631 
632 

633 
634 

UI 

KK 
KM 
DT 
DI 
DQ 

DD02RE DIVERT 
Master Drainage Report for 

RD02 125.6 0.0 
0.0 500.0 5000.0 50000.0 
0.0 500.0 5000.0 50000.0 

KK CPD02 COMBINE 
HC 9.053 

Del Webb's Grand Avenue Property 

0.0 
0.0 

0.0 
0.0 

0. 0 
0.0 

0.0 
0.0 

HEC-1 INPUT 

0.0 
0. 0 

0.0 
0.0 

ID ••....• 1. ...... 2 ..••••• 3 ••••••• 4 •.••••• 5 ••••••• 6 •••.•.• 7 ••••••• 8 •.•.••• 9 ••••.. 10 

D02D10 ROUTE KK 
KM 
RS 
RC 
RX 
RY 

Cross-section determined from site visit by John Holmes at FCDMC 
8 FLOW 

0.032 5395 0.0037 0.00 0.032 0.032 
100.00 102.50 
1242.0 1241.00 

105.00 110.00 120.00 125.00 127.50 130.00 
1240.00 1238.00 1237.90 1240.00 1241.00 1242.00 

KK D09 BASIN 
KM BASIN BOUNDARY FROM MOUNTAIN VISTA RANCH 
BA 0.265 
LG 0.25 0.25 5.70 0.24 35 
UI 0 39 152 231 338 457 
UI 42 16 12 12 0 0 
UI 0 0 0 0 0 0 
UI 0 0 0 0 
UI 0 0 0 0 

KK 
KM 
DT 
DI 
DQ 

DD09RE DIVERT 
Drainage 

RD09 15.8 
0.0 500.0 
0.0 500.0 

D09D10 ROUTE 

Report for Montain 
0.0 

5000.0 50000.0 
5000.0 50000.0 

Vista Ranch 

0.0 0.0 
0.0 0.0 

320 
0 
0 
0 
0 

0. 0 
0.0 

225 
0 
0 
0 
0 

0.0 
0.0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Estimated V-ditch w/ 4:1 side slopes 
Manning's N Value: earth with grass, sparse trees and shrubs 

KK 
DR 

1 FLOW 
0.025 0.025 

100.00 105.00 
1000.0 999.90 

DD06SERETRIEVE 
DD06S 

D06Dl0 ROUTE 

0.032 
110.00 
999.80 

1657 
130.00 
996.80 

0.0043 
150.00 
996.70 

0.00 
160.00 
998.70 

165.00 167.00 
999.80 1000.00 

135 
0 
0 
0 
0 

0. 0 
0.0 

KK 
KM 
RS 
RC 
RX 
RY 

Cross-section: From Final Drainage Report for Westfield Commons 

KK 
KM 
KM 
BA 
LG 
UI 
UI 

13 FLOW 
0.030 0.030 

100.00 109.00 
1240. 0 1239.82 

D10 BASIN 

0.030 8002 0.0044 0.00 
113.00 118.00 125.00 131.00 137.00 142.00 

1238.04 1236.26 1236.16 1238.04 1239.60 1240.82 

BASIN BOUNDARY FROM MOUNTAIN VISTA RANCH 
COMMERCIAL DEVLP AND AG LANG 

0. 628 
0. 24 

0 
155 

0.26 
80 

111 

5.80 
248 

69 

0. 23 
420 

25 
HEC-1 

34 
555 

25 
INPUT 

842 
25 

875 
0 

632 
0 

466 
0 

67 
0 
0 
0 
0 

0. 0 
0.0 

317 
0 

ID ...•••• 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 •...... 7 •...... 8 ....... 9 ...... 10 

UI 
UI 
UI 

KK 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

DD10RE DIVERT 
Mountain Vista Ranch Drainage Proposal for Reems Road 
Drainage Report for Montain Vista Ranch, Final Drainage Report Westfiel 
Commons Final Drainage Report for Greenway & Reems, Final Drainage 
Report for the Interim Condition for Westfield Commons Subd 

RD10 37.8 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 o.o 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

CPD10 COMBINE 
4 9.946 

010019 ROUTE 
Cross-section determined from Drainage Report 
for Channelization of Reems Road Floodplain along Tash Project. 

3 FLOW 
0.022 0.022 

100.00 107.60 
1220.0 1218.00 

L09 BASIN 

0.022 5364 0.0027 0.00 
115.20 122.80 130.80 138.40 146.00 153.60 

1216.00 1214.00 1213.90 1216.00 1218.00 1220.00 

BASIN BOUNDARY 
0. 489 

FROM SURPRISE FARMS 

0.27 
0 

152 
0 
0 
0 

0. 27 
60 

100 
0 
0 
0 

5. 70 
171 

62 
0 
0 
0 

0.24 
304 

32 
0 
0 
0 

31 
396 

18 
0 
0 
0 

565 
18 

0 
0 
0 

703 
18 

0 
0 
0 

510 
0 
0 
0 
0 

385 
0 
0 
0 
0 

282 
0 
0 
0 
0 

KK DLO 9RE DIVERT 
KM Final Drainage Report for Parcels 2-7 of Surprise Farms, Parcel 8 

• PAGE 15 

• 
PAGE 16 

• 



635 KM (Basins A, B, C). Final Drainage Report for Safeway Store #1997, 
636 KM Retention Calculations for New Dysart Elementary School No. 9 
637 KM at Site J (excess of 3. 30 ac-ft) . 
638 DT RL09 40.3 0.0 
639 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
640 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

641 KK DL051RETRIEVE 
642 DR DL051S 

HEC-1 INPUT PAGE 17 

LINE !D ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

643 KK L05L09 ROUTE 
644 KM Cross-section: Cross-section determined from aerial 
645 KM Manning's N Value: earth w/ sparse trees and brush 
646 RS 15 FLOW 
647 RC 0.032 0. 032 0. 032 5376 0.0045 0.00 
648 RX 100.00 240.00 280.00 400.00 440.00 480.00 500.00 550.00 
649 RY 1258. 0 1254.00 1253.00 1253.00 1253.00 1254.00 1255.00 1257.00 

650 KK CPL09 COMBINE 
651 HC 2 2.901 

652 KK DL091 DIVERT 
653 KM L303 at Greenway intersection split flow 
654 DT DL091S 0.0 0. 0 
655 DI 0.0 139.8 574.5 1711.2 3567.8 0.0 0.0 0.0 0.0 0.0 

656 DQ 0.0 14.8 433.6 1380.6 2769.3 0.0 0.0 0.0 0.0 0.0 

657 KK DL092 DIVERT 
658 KM L303 at Greenway intersection split flow 
659 DT DL092S 0.0 0.0 
660 DI 0.0 125.0 140.9 330.6 798.6 0.0 0.0 0.0 0.0 0.0 
661 DQ 0.0 0.0 15.9 177.9 429.6 0.0 0.0 0.0 0.0 0.0 

662 KK L09D08 ROUTE 
663 KM Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
664 KM on aerial I Manning's N Value: retention basins, earth w/ grass 
665 RS 1 FLOW 
666 RC 0.025 0.025 0.025 2922 0.0014 0.00 
667 RX 100.00 101.00 102.00 114.00 133.00 145.00 146.00 147.00 
668 RY 1000.2 1000.10 1000.00 997.00 997.00 1000.00 1000.10 1000.20 

669 KK DOS BASIN 
670 KM BASIN BOUNDARY FROM LOOP 303 AND NORTHWEST RANCH 
671 BA 0.514 
672 LG 0. 28 0. 26 5. 40 0.29 30 
673 UI 0 44 62 164 219 262 318 419 545 442 
674 UI 361 297 241 192 118 76 69 44 35 13 
675 UI 13 13 13 13 0 0 0 0 0 0 
676 UI 0 0 0 0 0 0 0 0 0 0 
677 UI 0 0 0 0 0 0 0 0 0 0 

678 KK DD08RE DIVERT 
679 KM Final Drainage Report for Surprise Farms Parcel 12 (Parcel 12 Basin A 

680 KM only, Basin B/C same as Tract 0), Final Drainage Report for 
681 KM Parcel 13 of Surprise Farms (Tract 0, P)' Final Drainage Report 
682 KM for Surprise Farms Parcel 9 (Tract K and 9) r Final Drainage Report 
683 DT RD08 26.0 0.0 
684 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT PAGE 18 

LINE ID ....... 1. ...... 2 ....... 3 ....•.• 4 ....... 5 ....... 6 ....••• 7 •...... 8 ....... 9 ...... 10 

685 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

686 KK DL052RETRIEVE 
687 DR DL052S 

688 KK L05D08 ROUTE 
689 KM Cross-section: Estimated V ditch 2' deep width based on aerial 
690 KM Manning's N Value: earth w/ grass 
691 RS 19 FLOW 
692 RC 0.022 0.022 0. 022 7790 0. 0039 0.00 
693 RX 100.00 120.00 130.00 150.00 151.00 170.00 180.00 200.00 
694 RY 1000.0 999.20 998.80 998.00 997.90 998.80 999.20 1000.00 

695 KK CPD08 COMBINE 
696 KM Sarival at Greenway 
697 HC 3 3. 415 

698 KK D08Dl6 ROUTE 
699 KM Cross-section: Ag field, assumed 0. 5% side slopes 
700 KM V-ditch I Manning's N Value: Ag field 
701 RS 11 FLOW 
702 RC 0.038 0.038 0.038 5348 0.0053 0.00 
703 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
704 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

705 KK L06 BASIN 
706 KM BASIN BOUNDARY FROM SURPRISE FARMS AND SF SCHOOL DISTRICT 
707 BA 0. 696 
708 LG 0. 28 0. 29 5.30 0. 28 23 
709 UI 0 103 394 600 874 1202 843 594 364 175 
710 UI 113 45 32 32 0 0 0 0 0 0 
711 UI 0 0 0 0 0 0 0 0 0 0 
712 UI 0 0 0 0 0 0 0 0 0 0 
713 UI 0 0 0 0 0 0 0 0 0 0 

714 KK DL06RE DIVERT 
715 KM Final Drainage Report for Surprise Farms Phase 5 (Tracts Al, B, Cl, G, 



716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 

LINE 

728 
729 
730 
731 
732 
733 
734 
735 

736 
737 
738 
739 
740 

741 
742 
743 
744 
745 
746 
747 

748 
749 
750 
751 
752 
753 
754 
755 
756 

757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 

LINE 

773 
774 

775 
776 
777 
778 
779 
780 
781 
782 

783 
784 
785 
786 
787 
788 
789 

790 
791 

792 
793 
794 
795 
796 

797 
798 
799 
800 
801 
802 
803 

KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 

KN, Ml, Nl, 0, P, Q SlN, SlS, Z), Drainage Report for Surprise Farms 
Phase 4 Parcel 1 (TR-10, lF, 3Al, & 3A2 (3As in Parcel 48)), 
Drainage Report for City of Surprise Surprise Farms Park (Basins 1,2, 5) 
Drainage Report for Surprise Farms Phase 48 Infrastructure (Retention 
in Surrounding Basins except for missing reports: TR-281, 282, 3N, 
3H, 3K, 4J), Drainage Report for Surprise Farms Phase 4 Parcel 5 
(TR-5Al, 5A2, SB West, 58 East, 50), Drainage Report for 
Surprise Farms Phase 4 Parcel 6 (TR 6J), Drainage Report for 
Surprise Farms Phase III Parcel 1 (Retention Basin 1,2,3,4) 
Drainage Report for Surprise Farms Phase III Parcel 2 
(Basins 1,2, 3, 4, 5), Drainage Report for Surprise Farms Phase III Parcel 
for Surprise Farms Phase III Parcel 4 (Basin 1, 3, 6), Drainage Report 

HEC-1 INPUT 

ID o o o o o o ol. o o o o o o 2 o oo o o o o 3 o o o o o o o 4 o o o o o o o 5o o o o o o o 6 oo o o o o o 7 o o o o o o o 8 o o o o o o o 9 o o o o o o1 0 

KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
DI 
DQ 

for Surprise Farms Phase III Parcel 5 (Basin 1), D:~:ainage 

Report for Surprise Farms Phase III Parcel 3 
(Basin 1, 2, 3, 4), Drainage Report for New 
Dysart Preschool (One basin on N Corner), Drainage Report for 
Dysart Elementary School No 15 and Preschool 

RL06 59o3 OoO 
OoO 500o0 5000o0 50000o0 OoO OoO OoO OoO OoO 
OoO 500o0 5000o0 50000o0 OoO OoO OoO OoO OoO 

DL06SE DIVERT 
179th at Greeway split flow 

DL06S OoO OoO 
0 0 0 125 0 4 973 o2 2548o4 5028o3 OoO OoO 0 0 0 OoO 
OoO 125 0 4 973 0 2 2275o2 4106o2 OoO OoO OoO 0 0 0 

L06L07 ROUTE 
Cross-section: Cross-section determined from A-team survey 

OoO 
OoO 

0 0 0 
OoO 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Manning's N Value: street and earth channel with sparse trees and shrubs 
1 FLOW 

Oo032 Oo013 
100o00 100o10 
1286o2 1286o10 

L07 BASIN 

Oo013 2771 Oo0031 OoOO 
100o20 122o00 126o00 133o00 146o00 159o00 

1286o00 1282o00 1282o00 1283o00 1283o00 1283o80 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

BASIN BOUNDARY FROM SURPRISE FARMS 
Oo632 

Oo28 0 0 29 50 30 0 0 28 26 
0 88 314 494 682 1047 799 581 

12 6 75 27 27 27 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

KK DL07RE DIVERT 

403 
0 
0 
0 
0 

KM Drainage Report for Surprise Farms Phase II Infrastructure, Drainage 
KM Report for Surprise Farms Community Park (Community Parks Basin A, B) 
KM Pavement Drainage Report for Surprise Farms School Site 
KM (High School Basin A, B1, C1, D, E, F1), Drainage Report for 
KM Surprise Farms Phase 2 Parcel 6, Drainage Report for Surprise 
KM Farms Phase III Parcel 6 (Basins 1, 2, 3, 4, 5), Drainage Report for 
KM Surprise Farms Phase 2 Parcel 1, Drainage Report for Surprise Farms 

192 
0 
0 
0 
0 

KM Phase 2 Parcel 5, Drainage Report for Surprise Farms Phase 2 Parcel 2, 
KM Drainage Report for Surprise Farms Phase 2 Parcel 4, 
KM Drainage Report for Surprise Farms 
KM Phase 2 Parcel 3, Drainage Report for City of Surprise Surprise Farms 
KM Drainage Report for Surprise Farms Phase 2 Parcel 1 
DT RL07 46o3 OoO 
DI OoO 500o0 5000o0 50000o0 OoO OoO OoO OoO OoO OoO 
DQ OoO 500o0 5000o0 50000o0 OoO OoO OoO OoO OoO OoO 

HEC-1 INPUT 

I Do o o o o o ol. o o o o o o2o o o o o o o3o o o o o o o4o o o o o o o5o o o o o o o 6o o o o o o o 7 o o o o o o o8o o o o o o o9o o o o o o10 

KK DL03SERETRIEVE 
DR DL03S 

KK L0307A ROUTE 
KM Cross-section: Channel is 16' wide and 2' deep with 4: side slopes per 
KM Surprise Farms Phase II Infrastructure Report (Report 287) 
KM Manning's N Value: riprap and pavement 
RS 3 FLOW 
RC Oo013 Oo032 Oo032 3088 Oo0052 OoOO 
RX 100o00 119o00 119o50 155o00 163o00 171o00 172o00 173o00 
RY 1000o0 999o60 1000o10 999o50 997o50 999o50 999o70 1000o00 

KK L0307B ROUTE 
KM Cross-section: Cross section determined from aerial, 1/2 street section 
KM Manning's N Value: pavement, earth with sparse trees and shrubs 
RS 12 FLOW 
RC Oo013 Oo013 Oo032 2848 Oo0018 OoOO 
RX 100o00 100o10 105o00 115o00 115o10 115o50 132o00 134o00 
RY 1001o0 1000o00 999o90 999o60 1000o10 1000o20 1000o30 1000o40 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

CPL07 COMBINE 
3 2 0 623 

DL07SE DIVERT 
Paradise at Greenway split flow 

DL07S OoO OoO 
OoO 233 0 4 660o0 1459o1 2912o5 OoO OoO OoO 
OoO 4707 135o0 309o0 902o5 OoO OoO OoO 

L07L08 ROUTE 
Cross-section: Cross-section determined from A-team survey 
Manning's N Value: clean earth; straight 

1 FLOW 
Oo022 Oo022 

100o00 100o90 
12790 6 1279o50 

Oo022 2557 Oo0041 OoOO 
101o00 115o00 127o00 150o00 151o00 152o00 

1277o50 1275o50 1278o50 1279o50 1279o60 1279o70 

0 0 0 
OoO 

OoO 
OoO 
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804 
805 
806 
807 
808 
809 
810 
811 
812 

LINE 

813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 

825 
826 

827 
828 
829 
830 
831 
832 
833 

834 
835 

836 
837 
838 
839 
840 
841 
842 

843 
844 
845 
846 
847 
848 
849 
850 
851 
852 

LINE 

853 
854 
855 
856 
857 
858 
859 
860 
861 
862 

863 
864 
865 
866 
867 
868 
869 

870 
871 

872 
873 
874 
875 
876 
877 
878 

879 
880 
881 
882 
883 
884 
885 
886 
887 
888 

KK LOB BASIN 
KM BASIN BOUNDARY FROM SURPRISE FARMS 
BA 0.485 
LG 0.27 0.17 7. 30 0.13 31 
UI 0 55 144 267 344 458 673 533 411 312 
UI 220 113 85 55 24 17 17 17 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

DLOBRE DIVERT •KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

Final Drainage Report for Surprise Farms Parcel 12 (Parcel 12 Basin A 
only, Basin B/C same as Tract O), Final Drainage Report for Parcel 13 of 
Surprise Farms (Tract 0, P), Final Drainage Report for Surprise Farms 
Parcel 9 (Tract K and 9), Final Drainage Report for Parcel 10 & 11 of 
Surprise Farms (Tract L, M, N), Drainage Report for Parcel 15 (Basins 
A & B only, Basin C in School Site), Drainage Report for New Dysart 
Elementary School No 18, Remaining retention volume estimated based 

KK 
DR 

on aerial 
RLOB 39.4 

0.0 500.0 
0.0 500.0 

DL04SERETRIEVE 
DL04S 

L04L08 ROUTE 

0.0 
5000.0 50000.0 
5000.0 50000.0 

0.0 
0.0 

0. 0 
o.o 

0. 0 
0. 0 

Cross-section: Cross-section determined from aerial 

0.0 
0.0 

0.0 
0.0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Manning's N Value: street and earth with sparse trees and shrubs 
1 FLOW 

5352 0.0042 0.00 0.013 0.013 
100.00 100.10 
1000.0 999.90 

0.032 
100.20 
999.80 

115.20 115.30 115.40 145.00 153.00 
999.50 1000.00 1000.10 1000.20 1000.30 

KK 
HC 

CPL08 COMBINE 
3 3.739 

KK L08L12 ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: street, earth with grass and forbs 
RS 14 FLOW 
RC 0.013 0.025 0.025 5397 0.0031 0.00 
RX 100.00 107.00 112.00 116.00 122.00 126.00 165.00 280.00 
RY 1248.5 1248.50 1248.00 1247.50 1247.51 1248.00 1248.20 1248.50 

KK L10 BASIN 
KM BASIN BOUNDARY FROM SIERRA MONTANA 
KM WADDELL HACIENDAS AND BEARDSLEY CSR 
BA 0.844 
LG 0.27 0.25 4.55 0.39 18 
UI 0 95 239 450 581 762 
UI 407 211 158 97 56 29 
UI 0 0 0 0 0 0 
UI 0 0 0 0 0 0 
UI 0 0 0 0 0 0 

HEC-1 INPUT 

1140 
29 

942 
29 

0 
0 
0 

727 
0 
0 
0 
0 

0.0 
0.0 

555 
0 
0 
0 
0 

ID ....... 1. ...... 2 .•.•••• 3 ....... 4 .....•. 5 ....••• 6 ••••••• 7 •••..•• 8 ••••••• 9 •••••• 10 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

DL10RE DIVERT 
Final Drainage Report for Sierra Montana Parcel 4 (Basins 1, 2), 
Drainage Report for Sierra Montana Parcel 1 (Basins 1,2,3,3A,3B), 
Drainage Report for Sierra Montana Parcel 3 (Basins 3,3A,3B,3C), 
Drainage Report for Sierra Montana Infastructure Phase II (P2 Retention) 
Sierra Montana Final Drainage Report Parcel 5 (Basins 1, 2, 3, 4, 7, 8) 
Sierra Montana Final Drainage Report Parcel 6 (Basins 1, 2, 3, 4, 6) 

RL10 34.2 0.0 
0.0 500.0 5000.0 50000.0 0.0 o.o 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 o.o 0.0 0.0 0.0 0.0 0.0 

L10L11 ROUTE 
Cross-section: Estimated 3 1 deep and 4:1 side slopes, width based 
on aerial I Manning 1 s N Value: earth with sparse trees and shrubs 

3 FLOW 
0.032 0.032 

100.00 100.10 
1000.2 1000.10 

DL06SERETRIEVE 
DL06S 

L06L11 ROUTE 

0.032 3249 
100.20 .112.00 

1000.00 997.00 

0.0031 0.00 
154.00 166.00 183.00 185.00 
997.00 1000.00 1000.30 1000.40 

Cross-section: Estimated 3 r deep and 4:1 side slopes, width based 
on aerial I Manning 1 s N Value: earth wl sparse trees and shrubs 

1 FLOW 
0.032 0. 032 0.032 8226 0.0043 0.00 

100.00 106.00 112.00 124.00 154.00 166.00 172.00 178.00 
1290.5 1290.30 1290.00 1287.00 1287.10 1290.00 1290.25 1290.50 

Lll BASIN 
BASIN BOUNDARY FROM SIERRA MONTANA 
WADDELL CHANNEL DESIGNED FOR 512 CFS PER DEVELOPMENT RPT 

0. 622 
0. 25 0. 25 4.90 0.35 34 

0 81 261 432 575 898 841 613 448 
14 0 99 55 25 25 25 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

287 
0 
0 

PAGE 21 
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889 KK DL11RE DIVERT 
890 KM Sierra Montana Parcel 8 (Basins 8, 8A, 8B), Parcel 9 (Basins 9, 9A, 8C), 
891 KM Parcel 7 (Basins 1-4)' Parcel 12 (included in Parcel 14 report), p 

892 KM arcel 14 (Basins 1, 2, 3a, 3b, 4a, 4b, 5, 6, 7, 8, OS2, OS4, OS5 (Includes 
893 KM Retention for P14 &12))' Parcel 20 (Basins R20C, R20, R20A), 
894 KM Phase lS and lN estimated from aerial, Infrastructure Phase I 
895 KM (Retention from Parcel 21) 
896 DT RL11 47.6 0. 0 • HEC-1 INPUT PAGE 23 

LINE ID ......• 1. ••••.• 2 •.••••. 3 ••••••• 4 ....•.. 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

897 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
898 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

899 KK DL07SERETRIEVE 
900 DR DL07S 

901 KK L07L11 ROUTE 
902 KM Cross-section: 3' deep, 6:1 side slope and 6' bottom width per 
903 KM Drainage Report for Sierra Montana Infrastructure Phase I (Report 909) 
904 KM Manning's N Value: earth with sparse trees and shrubs 
905 RS 16 FLOW 
906 RC 0.032 0. 032 0. 032 8463 0.0026 0. 00 
907 RX 100.00 101.00 102.00 120.00 12 6. 0 0 144.00 145.00 146.00 
908 RY 1000.0 999.90 999.80 996.80 996.70 999.80 999.90 1000.00 

909 KK CPL11 COMBINE 
910 HC 4 4.089 

911 KK DL11SE DIVERT 
912 KM Waddell at 173rd alignment split flow 
913 DT DL11S 0.0 0.0 
914 DI 0.0 309.0 1207.7 2631.3 4439.4 0. 0 0. 0 0.0 0.0 0.0 
915 DQ 0.0 0.0 22.5 147.6 353.8 0. 0 0.0 0.0 0.0 0.0 

916 KK LllL12 ROUTE 
917 KM Cross-section: Cross-section determined from aerial 
918 KM Manning's N Value: earth with grass and forbs 
919 RS 2 FLOW 
920 RC 0.025 0.025 0.025 2002 0.0032 0.00 
921 RX 100.00 110.00 180.00 190.00 200.00 220.00 240.00 240.10 
922 RY 1249.5 1249.00 1248.50 1247.00 1248.50 1248.70 1248.80 1249.50 

923 KK L12 BASIN 
924 KM BASIN BOUNDARY FROM SIERRA MONTANA, AG LAND AND 1990 TOPO 
925 BA 0.358 
926 LG 0.39 0.25 6. 20 0. 22 10 
927 UI 0 30 41 111 149 178 216 276 378 312 
928 UI 254 210 171 137 92 53 49 32 29 9 • 929 UI 9 9 9 9 0 0 0 0 0 0 
930 UI 0 0 0 0 0 0 0 0 0 0 
931 UI 0 0 0 0 0 0 0 0 0 0 

932 KK DL12RE DIVERT 
933 KM Sierra Montana Parcel 16 (Basins lOA, 16B)' Parcel 15 (Basins 15A, 
934 KM 15B, 15C), Parcel 18 (Basins 18A-D), Sierra Montana Crossings 
935 DT RL12 9. 0 0.0 
936 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
937 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 o.o 0.0 

HEC-1 INPUT PAGE 24 

LINE ID ..•.... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

938 KK CPL12 COMBINE 
939 HC 3 5. 563 

940 KK DL121 DIVERT 
941 KM Waddell at Cotton split flow 
942 DT DL121S 0.0 0.0 
943 DI 0.0 3141.9 7409.3 13063.4 20317.2 0. 0 0.0 o.o o.o 0. 0 
944 DQ 0.0 550.7 2126.5 4314.6 7195.9 0. 0 0.0 0. 0 0. 0 0.0 

945 KK DL122 DIVERT 
946 KM Waddell at Cotton split flow 
947 DT DL122S 0.0 0. 0 
948 DI 0.0 2591.2 5282.9 8748.8 13121.3 0.0 0.0 0.0 0.0 0.0 
949 DQ 0.0 31.8 90.0 165.3 254.6 0.0 0.0 0.0 0.0 0.0 

950 KK L12L13 ROUTE 
951 KM Cross-section: Ag field, assumed 0. 5% side slopes, V-ditch 
952 KM Manning's N Value: Ag field 
953 RS 3 FLOW 
954 RC 0.038 0.038 0.038 2537 0.0051 0.00 
955 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
956 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

957 KK L13 BASIN 
958 KM BASIN BOUNDARY FROM AERIAL PHOTOGRAPHY OF AG LAND 
959 KM EASTERN BOUNDARY LOOP 303 
960 BA 0.483 • 961 LG 0.49 0. 25 4.90 0.44 3 
962 UI 0 29 29 42 69 125 171 159 224 224 
963 UI 244 244 244 214 203 224 162 159 147 111 
964 UI 97 83 91 55 50 46 36 36 27 26 
965 UI 25 16 16 16 16 9 4 4 4 4 
966 UI 4 4 4 4 4 4 4 4 4 4 
967 UI 4 4 4 4 4 4 0 0 0 0 

968 KK DLO 91RETRIEVE 
969 DR DL091S 



970 KK L09Ll3 ROUTE 
971 KM Cross-section: Ag field, assumed 0. 5% side slopes, V-ditch 

972 KM Manning's N Value: Ag field 
973 RS 61 FLOW 
974 RC 0.038 0.038 0.038 5317 0.0039 0. 00 
975 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
976 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

HEC-1 INPUT PAGE 25 

LINE ID ...•••• 1. •••••. 2 ....... 3 ....... 4 ....... 5 ....... 6 ..••••• 7 ••••... 8 ....... 9 .....• 10 

977 KK CPL13 COMBINE 
978 HC 3 7.021 

979 KK DL131 DIVERT 
980 KM L303 at Waddell split flow 
981 KM Orig calc's by KHA, 2008. Modified for SE component 
982 DT DL131S 0.0 0.0 
983 DI 0.0 100.5 491.9 1284.7 2545.0 0.0 0.0 0.0 0.0 0. 0 
984 DQ 0.0 99.9 470.6 1082.3 1928.4 0.0 0.0 0.0 0.0 0.0 

985 KK DL132 DIVERT 
986 KM L303 at Waddell split flow 
987 KM Orig calc's by KHA, 2008. Modified for SE component 
988 DT DL132S 0. 0 0.0 
989 DI 0.0 0.6 21.3 202.4 616.6 0.0 0.0 0.0 0.0 0.0 

990 DQ 0.0 0.6 14.2 36.5 64.9 0.0 0.0 0.0 0.0 0.0 

991 KK L13D16 ROUTE 
992 KM Cross-section: Ag field, assumed 0.5% side slopes, V-ditch 

993 KM Manning's N Value: Ag field 
994 RS 17 FLOW 
995 RC 0.038 0.038 0.038 2781 0.0033 0.00 
996 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
997 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

998 KK 016 BASIN 
999 KM BASIN BOUNDARY FROM AG LAND AND 1990 TOPO 

1000 BA 0.517 
1001 LG 0.48 0. 25 4.90 0. 44 5 
1002 ur 0 32 32 50 81 146 188 187 239 267 

1003 ur 269 269 265 224 238 217 168 185 128 117 

1004 ur 94 96 74 58 52 41 40 31 29 28 

1005 ur 18 18 18 18 9 4 4 4 4 4 

1006 ur 4 4 4 4 4 4 4 4 4 4 

1007 UI 4 4 4 4 0 0 0 0 0 0 

1008 KK DL092RETRIEVE 
1009 DR DL092S 

1010 KK L09Dl6 ROUTE 
1011 KM Cross-section: Ag field, assumed 0.5% side slopes, V-ditch 

1012 KM Manning's N Value: Ag. Field 
1013 RS 1 FLOW 
1014 RC 0.038 0.038 0. 038 5960 0.0060 0.00 
1015 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1016 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

HEC-1 INPUT PAGE 26 

LINE ro ....... 1. ...... 2 ....... 3 ...•... 4 ....... 5 ....... 6 ....•.. 7 ....... s ....... 9 •..... 10 

1017 KK CPD16 COMBINE 
1018 HC 4 8. 052 

1019 KK 00161 DIVERT 
1020 KM Waddell at Sari val split flow 
1021 DT DD161S 0.0 0.0 
1022 or 0.0 52.0 492.4 1578.2 3317.0 0.0 0.0 0.0 0.0 0.0 

1023 DQ 0.0 38.3 403.6 1166.1 2341.9 0.0 0.0 0.0 0.0 0.0 

1024 KK 00162 DIVERT 
1025 KM Waddell at Sari val split flow 
1026 DT DD162S 0.0 0.0 
1027 DI 0.0 13.7 88.8 412.0 975.1 0.0 0.0 0.0 0.0 0. 0 

1028 DQ 0.0 7.4 32.2 66.7 108.7 0.0 0.0 0.0 0.0 0. 0 

1029 KK 016018 ROUTE 
1030 KM Cross-section: Cross-section determined from aerial 

1031 KM Manning's N Value: street and ROW 
1032 RS 3 FLOW 
1033 RC 0.032 0.013 0.013 2183 0. 0035 0. 00 
1034 RX 100.00 101.00 102.00 148.00 148.10 176.00 177.00 178.00 

1035 RY 1000.0 999.90 999.80 999.70 999.20 999.80 999.90 1000.00 

1036 KK 018 BASIN 
1037 KM BASIN BOUNDARY FROM LEGACY PARK 
1038 BA 0.199 
1039 LG 0. 25 0. 25 4. 60 0.40 30 
1040 UI 0 85 259 479 381 209 75 30 14 

1041 UI 0 0 0 0 0 0 0 0 0 

1042 ur 0 0 0 0 0 0 0 0 0 

1043 UI 0 0 0 0 0 0 0 0 0 

1044 UI 0 0 0 0 0 0 0 0 0 

1045 KK D018RE DIVERT 
1046 KM Master Drainage Report for Legacy Pare (has excess retention) 
1047 DT RD18 17.2 0.0 
1048 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1049 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0. 0 



1050 KK CPD18 COMBINE 
1051 HC 2 8.251 

HEC-1 INPUT PAGE 27 

LINE ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1052 KK D18D19 ROUTE • 1053 KM Cross-section: Cross-section determined from aerial 
1054 KM Manning's N Value: street and ROW 
1055 RS 2 FLOW 
1056 RC 0.032 0.013 0.013 2766 0.0024 0.00 
1057 RX 100.00 101.00 132.50 133.00 133.10 151.00 152.00 153.00 
1058 RY 1000.1 1000.00 999.50 999.40 998.90 999.30 999.40 999.50 

1059 KK D17 BASIN 
1060 KM BASIN BOUNDARY FROM LEGACY PARK 
1061 BA 0.197 
1062 LG 0.25 0.25 3.95 0. 58 30 
1063 UI 0 88 267 491 370 194 69 26 14 
1064 UI 0 0 0 0 0 0 0 0 0 
1065 UI 0 0 0 0 0 0 0 0 0 
1066 UI 0 0 0 0 0 0 0 0 0 
1067 UI 0 0 0 0 0 0 0 0 

1068 KK DD17RE DIVERT 
1069 KM Master Drainage Report for Kenly Farms Subdivision, Master Drainage 
1070 KM Report for Legacy Pare (has excess retention) 
1071 DT RD17 16.5 0.0 
1072 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1073 DQ 0.0 500.0 5000.0 50000.0 0. 0 0.0 0.0 0.0 0.0 0.0 

1074 KK D17D19 ROUTE 
1075 KM Cross-section: Cross-section from Drainage Report for Channelization of 
1076 KM Reems Road (Report 691) I Manning's N Value: channel w/ grass 
1077 KM bottom and riprap sides 
1078 RS 18 FLOW 
1079 RC 0.032 0.025 0.032 5422 0.0042 0.00 
1080 RX 100.00 101.00 102.00 125.00 133.00 156.00 157.00 159.00 
1081 RY 1000.0 999.90 999.80 993.80 993.70 999.80 999.90 1000.00 

1082 KK D19 BASIN 
1083 KM BASIN BOUNDARY FROM TASH, WADDEL SQUARE, LME, AND SCHOOL 
1084 BA 0.506 
1085 LG 0.27 0.26 4. 65 0. 39 26 
1086 UI 0 70 172 385 537 585 522 464 353 233 
1087 UI 180 113 81 64 40 40 9 9 9 9 
1088 UI 9 9 9 9 9 0 0 0 0 0 
1089 UI 0 0 0 0 0 0 0 0 0 0 
1090 UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 28 • LINE ID ....... 1. ...... 2 ....... 3 ..•...• 4 •.•...• 5 •••••.. 6 ....... 7 ....... 8 ....... 9 ...... 10 

1091 KK DD19RE DIVERT 
1092 KM Drainage Report for Greenway Pare at Surprise One, Final Drainage 
1093 KM Report for Retail Center for Venture Development SP06-411, Stormwater 
1094 KM Management Report for Jack in the Box, Final Drainage Report for 
1095 KM Greenway Pare at Surprise Three, Drainage Report for Greenway Pare at 
1096 KM Surprise Two, Drainage Report for Walgreens at Waddell & Reems Case 
1097 KM # SPA04-297, Drainage Report for Waddell Square, Final Drainage Report 
1098 KM for Waddell Square Phase 2-Wells Fargo, Final Drainage Report for 
1099 KM Waddell Square NWC Reems and Waddell, Final Drainage Rpt for Tash 
1100 DT RD19 33.7 0. 0 
1101 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1102 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1103 KK CPD19 COMBINE 
1104 HC 4 16.488 

1105 KK DD191 DIVERT 
1106 KM Waddell at Reems split flow 
1107 DT DD191S 0.0 0.0 
1108 DI 0.0 107.6 404.8 1261.9 2553. 0 0.0 0.0 0.0 0.0 0.0 
1109 DQ 0.0 58.0 241.1 802.7 1649.6 0.0 0.0 0.0 0.0 0.0 

1110 KK DD192 DIVERT 
1111 KM Waddell at Reems split flow 
1112 DT DD192 S 0.0 0.0 
1113 DI 0.0 49.6 163.7 459.2 903.4 0.0 0.0 0.0 0.0 0.0 
1114 DQ 0.0 27.9 69.2 121.4 182.6 0.0 0.0 0.0 0. 0 0.0 

1115 KK D19D20 ROUTE 
1116 KM Cross-section: Cross-section determined from aerial 
1117 KM Manning's N Value: street and earth with sparse trees and shrubs 
1118 RS 4 FLOW 
1119 RC 0. 032 0.013 0.013 2674 0.0050 0.00 
1120 RX 100.00 101.00 125.00 150.00 150.10 175.00 189.90 190.00 
1121 RY 1003.0 999.90 998.90 999.90 999.40 999.60 999.80 1000.25 

1122 KK D20 BASIN 
1123 KM BASIN BOUNDARY FROM COUNTRYSIDE UNITS 1-4 AND COTTON GIN 
1124 BA 0.498 • 1125 LG 0. 26 0. 26 4.65 0.39 30 
1126 UI 0 68 230 371 502 789 646 473 338 179 
1127 UI 111 68 25 21 21 0 0 0 0 0 
1128 UI 0 0 0 0 0 0 0 0 0 0 
1129 UI 0 0 0 0 0 0 0 0 0 0 
1130 UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 29 

LINE ID ....... 1. .••••• 2 ....... 3 ......• 4 •••.•.. 5 ..•..•. 6 .•..... 7 ....... 8 ....... 9 ...... 10 



1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 

1139 
1140 

1141 
1142 
1143 
1144 
1145 
1146 
1147 

1148 
1149 

1150 
1151 
1152 
1153 
1154 
1155 
1156 

1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 

1166 
1167 
1168 
1169 
1170 
1171 
1172 

LINE 

1173 
1174 

1175 
1176 
1177 
1178 
1179 
1180 
1181 

1182 
1183 

1184 
1185 
1186 
1187 
1188 
1189 
1190 

1191 
1192 

1193 
1194 
1195 
1196 
1197 

1198 
1199 
1200 
1201 
1202 

1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 

LINE 

KK DD20RE DIVERT 
KM Final Drainage Report Greenway Marketplace Wal-mart Neighborhood 
KM Market #4218-00, Drainage Report for Countryside Elementary School, 
KM Ashton Ranch Water Supply Facility Expansion, Countryside -
KM Preliminary Drainage Report, Final Drainage Report for Cotton Gin 
DT RD20 38.1 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
* 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

DD111RETRIEVE 
DD111S 

D11D2 0 ROUTE 
Cross-section: Cross-section determined from aerial 
Manning's N Value: retention basins, earth w/ grass 

5 FLOW 
0.025 0.025 0.025 

100.00 101.00 102.00 
1000.2 1000.10 1000.00 

CPD2 0 COMBINE 
3 17.648 

6256 
114.00 
997.00 

0.0032 0.00 
190.00 202.00 203.00 204.00 
996.90 1000.00 1000.10 1000.20 

KK D20D21 
KM 

ROUTE 
Cross-section: 
trees and shrubs 

Manning's N Value: street and earth with sparse 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
KM 
KM 
DT 
DI 
DQ 

5 FLOW 
0.032 0.032 

100.00 100.50 
1000.1 1000.00 

D21 BASIN 

0.013 
112.00 
997.00 

5323 0.0023 
150.00 162.00 
997.00 1000.00 

BASIN BOUNDARY FROM ASHTON RANCH 
0.496 

0. 25 0. 25 4.65 0.40 32 
0 63 196 332 438 

122 87 55 19 19 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

DD21RE DIVERT 

0.00 
198.00 198.00 220.00 
999.46 998.90 999.40 

MULTI UNITS 

665 691 499 
19 0 0 

0 0 0 
0 0 0 
0 0 0 

368 
0 
0 
0 
0 

Final Drainage Report for Ashton Ranch Unit 3, Final Drainage Report 
Ashton Ranch Unit 1, Final Drainage Report for Ashton Ranch Unit 2, 
Final Drainage Report for Ashton Ranch Unit 4 

RD21 39.9 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0. 0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0. 0 0. 0 0.0 0.0 

HEC-1 INPUT 

251 
0 
0 
0 
0 

for 

0.0 
0.0 

ID ....... 1. ...... 2 ••.••.. 3 ....••• 4 ••..... 5 ...•••• 6 ••...•• 7 ••••••• 8 •.•.••• 9 •••••. 10 

KK DD112RETRIEVE 
DR DD112S 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
KM 
RS 
RC 
RX 
RY 

D11D21 ROUTE 
Cross-section:determined from aerial, street section through subdivision 
Manning's N Value: street, earth with sparse trees and shrubs 

10 FLOW 
0.032 0.013 

100.00 106.00 
1000.0 999.80 

DD121RETRIEVE 
DD121S 

D12D21 ROUTE 

0. 032 
115.00 
999.50 

8031 
115.10 
999.00 

0.0035 
167.00 
998.90 

0.00 
167.10 
999.50 

174.00 179.00 
999.80 1000.00 

Cross-section: Cross-section determined from aerial 
Manning's N Value: street and earth with sparse trees and shrubs 

2 FLOW 
0.013 0.013 

100.00 105.00 
1000.0 999.90 

CPD21 COMBINE 
4 18.491 

DD211 DIVERT 

0. 032 
110.00 
999.80 

2810 
115.00 
999.70 

0.0078 
140.00 
999.20 

0.00 
140.10 
999.70 

176.00 177.00 
999.80 1000.00 

Waddell at Bullard split flow 
DD211 s 

0.0 
0. 0 

DD212 

DD212S 
0.0 
0.0 

D21D22 

0.0 0. 0 
184.9 770.2 
139.4 462.9 

DIVERT 
Waddell at Bullard 

0.0 0.0 
45.5 307.3 
36.2 111.1 

ROUTE 

1884.9 
1049.1 

split 

835.8 
209.5 

3510.6 
1871.4 

flow 

1639.2 
326.8 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

Cross-section: Cross-section determined from aerial 
Manning's N Value: earth with grass and forbs (main 
earth with sparse trees and shrubs (overbanks) 

4 FLOW 
0.0029 0.00 

0.0 
0.0 

0.0 
0.0 

channel) 

0.032 0.025 
100.00 103.00 
1000.2 1000.10 

0.032 
105.00 

1000.00 

2720 
116.00 
997.00 

151.00 160.00 165.00 170.00 
997.101000.00 1000.10 1000.20 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

0.0 
o.o 

0.0 
0.0 

ID ....... 1 ....... 2 ....... 3 •.••••• 4 ••..... 5 ••••••• 6 ••••••• 7 ••••.•• 8 •.••.•• 9 .....• 10 

PAGE 30 

PAGE 31 



1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 

1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 

1228 
1229 

1230 
1231 
1232 
1233 
1234 
1235 
1236 

1237 
1238 

1239 
1240 
1241 
1242 
1243 
1244 
1245 

1246 
1247 
1248 
1249 
1250 
1251 
1252 

LINE 

1253 
1254 

1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 

1267 
1268 

1269 
1270 
1271 
1272 
1273 
1274 
1275 

1276 
1277 

1278 
1279 
1280 
1281 
1282 

1283 
1284 
1285 
1286 
1287 

1288 
1289 
1290 
1291 
1292 
1293 

KK D22 BASIN 
KM BASIN BOUNDARY FROM ROYAL RANCH UNIT I AND II 
BA 0.454 
LG 0.24 0.25 4.70 0.38 32 
UI 0 64 230 360 501 760 570 
UI 88 50 20 20 20 0 0 
UI 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 

DD22RE DIVERT 

413 
0 
0 
0 
0 

282 
0 
0 
0 
0 

2 (Basins Pl&N in 023), Final 
2, Parcel 5, Final Drainage 

134 
0 
0 
0 
0 

KK 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

Drainage Report for Royal Ranch Unit 
Drainage Report for Royal Ranch Unit 
Report for Royal Ranch Unit 2 Parcel 
Del Webb 

8, portion estimated by aerial for 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

RD22 37.5 
0.0 500.0 
0.0 500.0 

DD122RETRIEVE 
DD122S 

D12D22 ROUTE 

0.0 
5000.0 50000.0 
5000.0 50000.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

Cross-section: Cross section determined from aerial 

0.0 
0.0 

0.0 
0.0 

Manning's N Value: street and earth with sparse trees and shrubs 
7 FLOW 

0.032 0.013 
100.DO 105.00 
1000.0 999.90 

CPD22 COMBINE 
3 18.945 

D22D23 ROUTE 

0.013 
145.00 
999.50 

7744 
145.10 
999.00 

0.0040 
160. 0 0 
999.20 

0.00 
174.00 
999.50 

178.00 
999.60 

180.00 
999.65 

Cross-section: Cross-section determined from aerial 
Manning's N Value: earth with sparse trees and shrubs/ riprap 

2 FLOW 
0.032 0.032 

100.00 104.00 
1161.0 1160.00 

0.032 2705 0.0037 0.00 
106.00 110.00 118.00 122.00 126.00 138.00 

1159.00 1158.00 1158.10 1159.00 1160.00 1161.00 

0.0 
0.0 

KK D23 BASIN 
KM BASIN BOUNDARY FROM SIERRA VERDE 
BA 0.541 
LG 0.27 0.27 5.00 0.33 26 
UI 0 59 139 271 348 447 

18 
0 

672 
18 

0 

631 
18 

0 

480 
18 

0 

373 
0 
0 

UI 285 172 101 77 55 
UI 0 0 0 0 0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

UI 
UI 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

DD23RE DIVERT 
Final Drainage Report for Sierra Verde Parcel 5, Infrastructure Drainage 
Report for Sierra Verde (temporary basins removed), Final Drainage 
Report for Sierra Verde Parcel 4Final Drainage Report for Harmony 
Apartments, Drainage Report for Royal Ranch Unit 2 Final Drainage 
Report for Sierra Verde Parcel 9, Final Drainage Report for Sierra Verde 
Parcel 3, Final Drainage Report for Sierra Verde Parcel 2, Final Drainag 
Report for Sierra Verde Parcel 1, Drainage Report for Fry's at Waddell 
and Litchfield Roads 

RD23 36.3 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

DD131RETRIEVE 
DD131S 

D13D23 ROUTE 
Cross-section: Cross-section determined from aerial 1/2 street section 
Manning's N Value: street, earth with sparse trees and shrubs 

3 FLOW 
0.032 5460 0.0044 0.00 0.032 0.013 

100.00 100.00 
1180.0 1176.28 

109.00 109.00 148.00 148.00 197.00 198.00 
1176.28 1175.78 1175.00 1175.50 1177.00 1177.10 

CPD23 COMBINE 
3 22.13 

DD231 DIVERT 
Waddell at 

DD231S 0. 0 
0.0 518.8 
0.0 51.3 

DD232 DIVERT 
Waddell at 

DD232S 0.0 
0.0 467.5 
0.0 55.8 

D23D24 ROUTE 
Manning's 

2 FLOW 

Litchfield split flow 
0. 0 

867.4 1680.6 2985.0 
223.3 727.6 1503.5 

Litchfield split flow 
0.0 

644.1 953.0 1481.6 
138.4 242.9 365.2 

0.0 
0.0 

0. 0 
0.0 

0.0 
0.0 

0.0 
0.0 

N Value: Litchfield Manor, CS 400 HDR 896 

0.025 2496 0.0020 0.00 

0.0 
0.0 

0.0 
0.0 

0.025 0.025 
100.00 100.10 
1157.0 1155.00 

104.10 108.10 112.10 123.70 143.60 151.60 
1154.00 1153.00 1153.10 1155.00 1156.00 1157.00 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0. 0 

• 

PAGE 32 

• 

• 
PAGE 33 



LINE 

1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 

1303 
1304 
1305 
1306 
1307 

1308 
1309 

1310 
1311 
1312 
1313 
1314 
1315 
1316 

1317 
1318 

1319 
1320 
1321 
1322 
1323 

1324 
1325 
1326 
1327 
1328 
1329 
1330 

LINE 

1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 

1340 
1341 
1342 
1343 
1344 
1345 
1346 

1347 
1348 

1349 
1350 
1351 
1352 
1353 

1354 
1355 
1356 
1357 
1358 

1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 

1367 
1368 
1369 
1370 
1371 
1372 

LINE 

1373 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK D24 BASIN 
KM BASIN BOUNDARY FROM LITCHFIELD MANOR 
BA 0.492 
LG 0.27 0. 25 5.10 0. 32 28 
UI 0 56 144 269 347 461 679 542 419 317 
UI 226 116 88 56 26 17 17 17 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD24RE DIVERT 
KM Final Drainage Report for Litchfield Manor (excess retention per report) 
DT RD24 40.9 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0. 0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 o.o 0.0 0.0 0.0 0.0 

KK DD132RETRIEVE 
DR DD132S 

D13D24 ROUTE KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Cross-section determined from aerial 1/2 street section 
Manning's N Value: street, earth with sparse trees and shrubs 

KK 
HC 

KK 
KM 
DT 

, DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

3 FLOW 
0.032 0.013 

100.00 100.10 
1178.0 1176.50 

CPD24 COMBINE 
3 22. 622 

DD24SE DIVERT 

0.013 5460 0.0044 0.00 
145.00 145.10 175.00 175.10 184.90 185.00 

1175.50 1175.00 1175.78 1176.28 1176.28 1180.00 

Waddell near Dysart split 
0.0 

flow (subdivision boundary) 
DD24S 0.0 

0.0 55.3 
0.0 0.0 

D24D25 ROUTE 

366.8 1137.9 
81.5 397.9 

2658.6 
1115.4 

0.0 
0.0 

0. 0 
0.0 

0.0 
0.0 

Cross-section: Cross-section determined from aerial 
Manning's N Value: Grass, earth with sparse trees and shrubs 

3 FLOW 
0.032 0.025 

100.00 105.00 
1000.0 999.50 

0.032 
120.00 
997.20 

2701 
130.00 
996.00 

0.0017 
150.00 
995.90 

HEC-1 INPUT 

0.00 
165.00 
997.20 

200.00 210.00 
999.50 1000.00 

0.0 
0.0 

0.0 
0.0 

ID ....... 1. ...... 2 .••••.. 3 ...•••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK D25 BASIN 
KM BAS IN BOUNDARY FROM ROSEVIEW MULTI PHASE 
BA 0.497 
LG 0.25 0.25 4.80 0. 36 30 
UI 0 64 198 335 442 675 689 499 367 
UI 120 86 53 20 20 20 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DD25RE DIVERT 
KM Drainage Report for Roseview - Parcels 1-6, Master Drainage 
KM Report for Roseview, Retention for Parcels 7 and 8 were estimated 
KM based on aerial, Parcel Sa has no 
DT RD25 37.1 
DI 0.0 500.0 
DQ 0.0 500.0 

KK CPD25 COMBINE 
HC 2 23.119 

KK DD251 DIVERT 

0.0 
5000.0 50000.0 
5000.0 50000.0 

KM Waddell/Dysart/RR split flow 
DT DD251S 0.0 0.0 

0.0 
0.0 

DI 0.0 69.9 1206.6 4171.1 8464.1 
DQ 0.0 69.9 1097.4 3288.4 6292.9 

KK DD252 DIVERT 
KM Waddell/Oysart/RR split flow 
DT DD252S 0.0 0.0 
DI 0.0 0.0 109.3 882.7 2171.2 
DQ 0.0 0.0 109.3 363.0 701.2 

KK D2542A ROUTE 

retention 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

o.o 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
o.o 

0.0 
0.0 

KM Cross-section; Cross-section estimated from aerial, estimated 3' deep 
KM Manning's N Value: earth with sparse trees and shrubs 
KM Route is from 025 to 042 (broken into 2 routes, 1st route) 
RS 1 FLOW 
RC 0.032 0.032 0.032 2090 0.0057 0.00 
RX 100.00 101.00 102.00 122.00 128.00 145.00 146.00 147.00 
RY 1000.0 999.90 999.80 997.00 997.10 999.80 999.90 1000.00 

KK D2542B ROUTE 
KM Cross-section: Cross-section from Lower El Mirage Channelization 
KM (Report FCDMC 18-198B) I Manning's N Value: clean earth; straight 
KM Route is from 025 to 042 (broken into 2 routes, 2nd route) 
RS 1 FLOW 
RC 0.022 0.022 0.022 4791 0.0042 0.00 

HEC-1 INPUT 

248 
0 
0 
0 
0 

0.0 
0.0 

o.o 
0.0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

RX 100.00 103.00 105.50 137.50 187.50 219.50 222.00 225.00 
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1374 RY 1000.0 999.50 998.50 990.50 990.40 998.50 999.50 1000.00 

1375 KK D37 BASIN 
1376 KM BASIN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 
1377 BA 0.197 
1378 LG 0.50 0. 25 5.60 0. 33 0 
1379 UI 0 18 24 50 101 108 143 150 150 128 
1380 UI 135 94 92 66 52 47 31 25 21 16 • 1381 UI 15 10 10 8 2 2 2 2 2 2 
1382 UI 2 2 2 2 2 2 0 0 0 
1383 UI 0 0 0 0 0 0 0 0 0 

1384 KK DD232RETRIEVE 
1385 DR DD232S 

1386 KK D23D37 ROUTE 
1387 KM Cross-section: Ag field, assumed 0.5% 
1388 KM side slopes, V-ditch Manning's N Value: avg value for cultivated 
1389 KM areas from Estimated Manning's Roughness 
1390 KM Coefficient for Stream Channels and Flood Plains in MC 
1391 RS 36 FLOW 
1392 RC 0.038 0.038 0.038 3332 0.0024 0.00 
1393 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1394 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1395 KK DD251RETRIEVE 
1396 DR DD251S 

1397 KK D25D37 ROUTE 
1398 KM Cross-section: Estimated 2' deep and 4:1 side slopes, width based on 
1399 KM aerial & topo I Manning's N Value: earth w/ sparse trees and brush 
1400 RS 7 FLOW 
1401 RC 0.032 0. 032 0.032 2711 0.0007 0. 00 
1402 RX 100.00 115.00 130.00 138.00 144.00 152.00 165.00 185.00 
1403 RY 1000.0 999.50 999.00 996.00 996.10 999.00 999.50 1000.00 

1404 KK DD24SERETRIEVE 
1405 DR DD24S 

1406 KK D24D37 ROUTE 
1407 KM Cross-section: Ag field, assumed 0. 5% side 
1408 KM slopes, V-ditch Manning's N Value: Ag field 
1409 RS 5 FLOW 
1410 RC 0.038 0.038 0.038 1422 0.0028 0.00 
1411 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1412 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

HEC-1 INPUT PAGE 36 

LINE ID ....••• 1. •..... 2 ....... 3 ....... 4 ....... 5 ....•.• 6 •.•.... 7 ....... 8 ....... 9 ...... 10 • 1413 KK CPD37 COMBINE 
1414 HC 4 23.316 

1415 KK DD37SE DIVERT 
1416 KM split flow across low point in RR tracks 
1417 DT DD37S 0.0 0.0 
1418 DI 0.0 1457.6 3118.3 5527.2 9114.3 0.0 0.0 0.0 0.0 0.0 
1419 DQ 0.0 0.0 4.6 291.9 1203.2 0.0 0.0 0.0 0.0 0.0 

1420 KK D37D39 ROUTE 
1421 KM Cross-section: Ag field, assumed 0. 5% 
1422 KM side slopes, V-ditch I Manning's N Value: Ag field 
1423 RS 1 FLOW 
1424 RC 0.038 0.038 0.038 2643 0.0030 0.00 
1425 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1426 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1427 KK D35 BASIN 
1428 KM BASIN BOUNDARY FROM MARYVALE PARK PARCELS, AG LAND AND 1990 TOPO 
1429 BA 0.254 
1430 LG 0.50 0.25 4.55 0.53 0 
1431 UI 0 22 26 55 109 125 162 181 181 172 
1432 UI 152 151 117 102 77 62 57 38 32 27 
1433 UI 20 20 13 12 12 6 3 3 3 3 
1434 UI 3 3 3 3 3 3 3 3 3 
1435 UI 0 0 0 0 0 0 0 0 0 

1436 KK DD231RETRIEVE 
1437 DR DD231S 

1438 KK D23D35 ROUTE 
1439 KM Cross-section: Ag field, assumed 0.5% 
1440 KM side slopes, V-ditch I Manning's N Value: Ag field 
1441 RS 14 FLOW 
1442 RC 0.038 0.038 0.038 2692 0.0037 0.00 
1443 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1444 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1445 KK CPD35 COMBINE 
1446 HC 2 22.384 • 1447 KK DD35SE DIVERT 
1448 KM Litchfield at 1/2 mi S. of Waddell split flow 
1449 DT DD35S 0.0 0.0 
1450 DI 0.0 112.5 584.6 1947.2 4136.3 0.0 0.0 0.0 0.0 0.0 
1451 DQ 0.0 18.8 97.4 368.7 900.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT PAGE 37 

LINE ID ....... 1. ...... 2 •.•.... 3 ..•.••• 4 ....... 5 ....... 6 ....... 7 •.•.... 8 ....... 9 ...... 10 



1452 KK D35D38 ROUTE 
1453 KM Cross-section: Cross-section from Surprise Pointe Master 
1454 KM Drainage Report I Manning's N Value: riprap 
1455 RS 3 FLOW 
1456 RC 0.032 0.032 0.032 2588 0. 0023 0.00 
1457 RX 100.00 105. DO 110.00 125.50 131.50 151.00 155.00 160.00 
1458 RY 1000.0 999.90 999.80 996.10 996.00 999.80 999.90 1000.00 

1459 KK D38 BASIN 
1460 KM BASIN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 
1461 BA 0.124 
1462 LG 0.50 0. 25 4.45 0. 57 0 
1463 UI 0 11 15 32 64 69 91 95 95 80 
1464 UI 84 60 56 41 33 28 19 16 13 10 
1465 UI 9 6 6 4 1 1 1 1 1 1 
1466 UI 1 1 1 1 0 0 
1467 UI 0 0 0 0 0 0 

1468 KK DD37SERETRIEVE 
1469 DR DD37S 

1470 KK D37D38 ROUTE 
1471 KM Cross-section: Cross-section estimated from aerial and tope-railroad 
1472 KM Manning's N Value: earth w/ sparse trees and brush 
1473 RS 1 FLOW 
1474 RC 0.032 0.032 0.032 1505 0.0040 0. DO 
1475 RX 100.00 120.00 127.00 134.00 155.00 170.00 190.00 290.00 
1476 RY 1148.1 1148.00 1147.00 1146.00 1146.10 1147.00 1148.00 1148.10 

1477 KK CPD38 COMBINE 
1478 HC 3 23.694 

1479 KK DD381 DIVERT 
1480 KM RR tracks btwn Cactus and Waddell split flow 
1481 DT DD381S 0.0 0.0 
1482 DI 0.0 178.5 1607.5 4129.9 7990.7 0.0 0. 0 0.0 0.0 0.0 
1483 DQ 0.0 156.9 1414.9 3582.1 6821. 6 0.0 0. 0 0.0 0.0 0.0 

1484 KK DD382 DIVERT 
1485 KM RR tracks btwn Cactus and Waddell split flow 
1486 DT DD382S 0.0 0.0 
1487 DI 0.0 21.7 192.6 547.8 1169.1 0.0 0. 0 0.0 0.0 0. 0 
1488 DQ 0.0 15.2 51.2 99.4 157.1 0.0 0. 0 0.0 0.0 0.0 

HEC-1 INPUT PAGE 38 

LINE ID ...•.•. 1 ••..... 2 •..•••• 3 •••••.. 4 •.••••• 5 •••••.. 6 •.....• 7 ••••••• 8 ••....• 9 ...... 1 0 

1489 KK D38D3 9 ROUTE 
1490 KM Cross-section: Ag field, assumed 0. 5% side slopes, V-ditch 
1491 KM Manning's N Value: Earth with grass and forbs 
1492 RS 20 FLOW 
1493 RC 0.025 0.025 0.025 2996 0.0013 0.00 
1494 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1495 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1496 KK D39 BASIN 
1497 KM BASIN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 
1498 BA 0.182 
1499 LG 0.50 0.25 5.60 0. 33 0 
1500 UI 0 17 25 56 98 120 137 146 139 125 
1501 UI 113 98 69 54 50 31 26 21 16 14 

1502 UI 10 10 7 2 2 2 2 2 2 2 

1503 UI 2 2 2 2 2 0 0 0 0 0 
1504 UI 0 0 0 0 0 0 0 0 0 0 

1505 KK DD252RETRIEVE 
1506 DR DD252S 

1507 KK D25D39 ROUTE 
1508 KM Cross-section: Cross-section from Surprise Pointe Master 
1509 KM Drainage Report I Manning's N Value: clean earth 
1510 RS 1 FLOW 
1511 RC 0. 022 0. 022 0.022 2101 0.0029 0.00 
1512 RX 100.00 101.00 102.00 120.00 120.50 132.20 133.00 134.00 
1513 RY 1000.0 999.90 999.80 996.80 996.90 999.80 999.90 1000.00 

1514 KK CPD39 COMBINE 
1515 HC 4 23.876 

1516 KK D39D42 ROUTE 
1517 KM Cross-section: Cross-section from Lower El Mirage Channelization 
1518 KM (Report FCDMC 18-198B) I Manning's N Value: clean earth; straight 
1519 RS 5 FLOW 
1520 RC 0. 022 0. 022 0.022 5691 0.0035 0.00 
1521 RX 100.00 103.00 105.50 137.50 187.50 219.50 222.00 225.00 
1522 RY 1000.0 999.50 998.50 990.50 990.40 998.50 999.50 1000.00 

1523 KK D2 6 BASIN 
1524 KM BASIN BOUNDARY FROM RACHO EL MIRAGE, SCHOOL 
1525 KM MOBILE HOME PARK, SUNWEST CEMETARY AND GRAND AVE CHANNEL 
1526 BA 0. 642 
1527 LG 0.24 0. 25 5. 80 0. 24 34 
1528 ur 0 165 560 873 1364 927 587 245 140 44 
1529 ur 37 0 0 0 0 0 0 0 0 0 
1530 UI 0 0 0 0 0 0 0 0 0 0 
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1531 UI 
1532 UI 



1533 KK DD26RE DIVERT 
1534 KM Retention volume estimated based on aerial 
1535 DT RD26 52.4 0.0 
1536 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1537 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1538 KK DD142RETRIEVE • 1539 DR DD142S 

1540 KK D14D26 ROUTE 
1541 KM Cross-section: Cross-section from Lower El Mirage Channelization 
1542 KM (Report FCDMC 18-1988) I Manning's N Value: clean earth; straight 
1543 RS 2 FLOW 
1544 RC 0.022 0.022 0.022 5050 0.0048 0.00 
1545 RX 100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1546 RY 1000.0 999.50 999.00 991.00 991.10 999.00 999.80 1000.00 

1547 KK CPD26 COMBINE 
1548 HC 2 5. 4 

1549 KK D2 6D2 7 ROUTE 
1550 KM Cross-section: Cross-section determined from FCDMC 18 
1551 KM Manning's N Value: Clean earth 
1552 RS 2 FLOW 
1553 RC 0.022 0.022 0.022 2050 0.0039 0.00 
1554 RX 100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1555 RY 1000.0 999.50 999.00 991.00 991.00 999.00 999.50 1000.00 

1556 KK D27 BASIN 
1557 KM BASIN BOUNDARY FROM RANCHO EL MIRAGE 
1558 KM WEST EL MIRAGE AND BNSF RR ALIGNMENT 
1559 BA 0.316 
1560 LG 0. 20 0. 24 4.90 0.36 42 
1561 UI 0 103 332 568 679 409 199 89 33 20 
1562 UI 0 0 0 0 0 0 0 0 
1563 UI 0 0 0 0 0 0 0 0 
1564 UI 0 0 0 0 0 0 0 0 
1565 UI 0 0 0 0 0 0 0 0 

1566 KK DD27RE DIVERT 
1567 KM Retention volume estimated based on aerial 
1568 DT RD27 8. 2 0.0 
1569 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1570 DQ 0. 0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
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LINE ID ....... 1. .....• 2 ....... 3 ••••••• 4 ••.••.• 5 ••••••• 6 ••....• 7 .•..... 8 ....... 9 ...... 10 

1571 KK CPD27 COMBINE • 1572 HC 2 5. 716 

1573 KK SRD27 STORAGE 
1574 KM Storage at culvert under TB Road 
1575 KO 
1576 RS STOR 
1577 sv 22.80 51.41 
1578 SQ 52.00 202.00 415.00 658.00 906.00 1127.00 2999.00 
1579 SE 1140.0 1142.00 1144.00 1146.00 1148.00 1150.00 1152.00 1154.00 
1580 ST 

1581 KK D27D42 ROUTE 
1582 KM Cross-section: Cross-section from Lower El Mirage Channelization 
1583 KM (Report FCDMC 18-1988) I Manning's N Value: clean earth; straight 
1584 RS 3 FLOW 
1585 RC 0.022 0.022 0.022 5598 0.0032 0.00 
1586 RX 100.00 102.50 105.50 137.50 187.50 219.50 222. 0 0 225.00 
1587 RY 1000.0 999.50 999.00 991.00 991.10 999.00 999.50 1000.00 

1588 KK D42 BASIN 
1589 KM BASIN BOUNDARY FROM PARQUE VERDE MULTI PHASE 
1590 KM DYSART SCHOOL DISTRICT 1 AND BUENA VISTA 
1591 BA 0.994 
1592 LG 0.24 0. 24 5. 20 0.30 32 
1593 UI 0 150 592 894 1340 1711 1182 824 458 248 
1594 UI 147 46 46 46 0 0 0 0 0 0 
1595 UI 0 0 0 0 0 0 0 0 0 0 
1596 UI 0 0 0 0 0 0 0 0 0 0 
1597 UI 0 0 0 0 0 0 0 0 0 0 

1598 KK DD42RE DIVERT 
1599 KM Retention volume estimated based on aerial, Cactus and Dysart 
1600 KM Subdivision and Parque Verde - No Reports available 
1601 DT RD42 71.8 o.o 
1602 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 o.o 0.0 0.0 0.0 
1603 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1604 KK CPD42 COMBINE 
1605 HC 4 26.933 

1606 KK SRD42 STORAGE • 1607 KM Storage behind Cactus Road - 2009 ADMPU data revised by DIBBLE 
1608 KM Storage and roadway data based on 2010 survey by FCDMC (NGVD29) 
1609 KM Discharge data based on 3-24" pipes + overflow through control section 
1610 KO 1 2 
1611 RS 1 STOR 
1612 sv 0.03 1. 63 11.41 12.00 12.60 13.30 14.00 14.62 15.30 
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LINE ID ....••• 1. •••••• 2 •••.••• 3 ••••••• 4 ••..•.. 5 •.•...• 6 ....... 7 ....... 8 ....... 9 ...... 10 

1613 SV 16.40 18.09 20.20 
1614 SQ 9. 00 41.00 81.00 82.00 118.00 147.50 184.00 230.00 294.00 



1615 
1616 
1617 

1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 

1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 

1635 
1636 
1637 
1638 
1639 

1640 
1641 

1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
1652 
1653 

LINE 

1654 
1655 
1656 
1657 
1658 
1659 
1660 

1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 

1670 
1671 
1672 
1673 
1674 

1675 
1676 
1677 
1678 
1679 
1680 
1681 

1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 

1692 
1693 
1694 
1695 
1696 
1697 

LINE 

1698 
1699 

SQ 422.00 717.00 1123.00 
SE 1105.2 1107.00 1110.00 1114.00 1114.20 1114.40 1114.60 1114.80 1115.00 1115.20 
SE 1115.5 1116.00 1116.50 

KK 042053 ROUTE 
KM Cross-section: Cross-section estimated from aerial and topo data 
KM from West Cactus Basin CAR (with average width of 2 channel segments) 

KM Manning's N Value: clean earth; straight 
RS 1 FLOW 
RC 0. 022 0. 022 0.022 1558 0.0026 0.00 
RX 100.00 103.00 105.00 145.00 271.00 311.00 313.00 315.00 
RY 1000.0 999.90 999.80 995.80 995.90 999.80 999.90 1000.00 

KK 053 BASIN 
KM BASIN BOUNDARY FROM EL MIRAGE MARKET PLACE, RANCHO MIRAGE UNIT 
BA 0.118 
LG 0. 31 0. 32 
UI 0 56 
UI 0 0 
UI 0 0 
UI 0 0 
UI 0 0 

KK DD53RE DIVERT 
KM Retention 
DT RD53 12.1 
DI 0.0 500.0 
DQ 0.0 500.0 

KK CPD53 COMBINE 
HC 2 27.051 

KK SRD53 STORAGE 

4.60 
169 

0 
0 
0 
0 

volume 
0.0 

5000.0 
5000.0 

0.36 11 
306 216 105 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

estimated based on aerial 

50000.0 
50000.0 

0.0 
0.0 

0.0 
0.0 

39 
0 
0 
0 
0 

0.0 
0.0 

KM West Cactus Basin - 2009 ADMPU data revised by AZTEC 

12 
0 
0 
0 
0 

0.0 
0.0 

KM Storage and roadway data based on 2010 survey by FCDMC (NGVD29) 

0.0 
0.0 

KM Discharge data based on 2-10'x3' RCBC +overflow through control section 
KM Calculations based on field visit and existing topo 
RS 1 STOR 

0.0 
0.0 

SV 0.66 4.10 20.00 27.60 47.20 57.80 67.00 69.20 74.00 
sv 78.00 81.70 85.00 87.00 90.00 
SQ 25.00 225.00 375.00 430.00 474.00 526.00 
SQ 633.00 737.00 835.00 955.00 1117.00 
SE 1103.0 1104.00 1105.00 1107.20 1108.00 1110.00 1111.00 1111.70 1112.00 1112.30 
SE 1112.7 1113.00 1113.20 1113.40 1113.60 

HEC-1 INPUT 

ID •••.••• 1. •••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ..•.... 6 .•••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK D53D54 ROUTE 
KM Cross-section: Golf course, Cross-section determined from 
KM aerial-golf course I Manning's N Value: earth w/ grass 
RS 4 FLOW 
RC 0. 025 0.025 0. 025 3999 0.0045 0.00 
RX 100.00 174.00 22 8. 0 0 2 98.0 0 357.50 413.00 468.00 486.00 
RY 1106.0 1104.00 1103.00 1102.00 1101.90 1103.00 1104.00 1104.10 

KK D43 BASIN 
KM BASIN BOUNDARY FROM MONTA BLANCA ESTATES, SUNNYVALE AND SUNDIAL 
BA 0. 500 
LG 0. 25 0. 25 4. 70 0. 37 33 
UI 0 75 298 450 674 861 594 414 230 125 
UI 74 23 23 23 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD43RE DIVERT 
KM Retention volume estimated based on aerial 
DT RD43 35.5 0. 0 
DI 0.0 500.0 50 0 0. 0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 50 0 0. 0 50000.0 0.0 0.0 0.0 0.0 0.0 0. 0 

KK D43D54 ROUTE 
KM Cross-section: Golf course, assumed 0. 5% 
KM side slopes, V-ditch I Manning's N Value: grass - golf course 
RS 14 FLOW 
RC 0.025 0. 025 0. 025 3872 0.0023 0.00 
RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

KK D54 BASIN 
KM BASIN BOUNDARY FROM FAIRWAYS GOLF COURSE DIVISION 
KM AND PUEBLO EL MIRAGE RV RESORT 
BA 0.271 
LG 0.20 0.27 4.45 0.50 14 
UI 0 65 225 347 561 401 260 119 64 26 
UI 15 15 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD54RE DIVERT 
KM NO REPORTS - ESTIMATED FIRST FLUSH RETENTION FROM AERIAL 
KM DUE TO LOCATION OF DEVELOPMENT TO THE RIVER 
DT RD54 3. 0 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 50 0 0. 0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

ID ....••• 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK CPD54 COMBINE 
HC 3 27.822 
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INPUT 
LINE 

1700 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

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

NO. ( • ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

51 003 

64 
60 

. -------> RD03 
DD03RE 

v 
v 

67 003004 

74 004 

90 
85 

. -------> 
DD04RE 

RD04 

93 CPD04 ..•....•••.• 

97 
95 

. -------> DD04S 
DD04SE 

v 
v 

100 004005 

1.07 DOS 

119 
117 

.-------> 
DDOSRE 

RDOS 

122 CPDOS •••••••••••• 
v 
v 

124 005014 

135 .-------> DD141S 
131 00141 

v 
v 

138 005015 

145 

160 
155 

165 
163 

170 
168 

173 

180 

196 
190 

199 

203 
201 

208 
206 

211 

219 

233 
228 

011 

.-------> ROll 
DDllRE 

. -------> DDlllS 
00111 

. -------> DD112S 
00112 

v 
v 

011012 

012 

. -------> 
DD12RE 

CPD12 .••••••••••• 

.-------> DD121S 
00121 

. -------> DD122S 
00122 

v 
v 

012013 

013 

. -------> 
DD13RE 

RD12 

RD13 

237 
236 

.<-------

238 

245 

249 
247 

254 

DD04SE 
v 
v 

004013 

CPD13 •••...•..........••••••• 

. -------> DD131S 
00131 

. -------> DD132S 

DD04S 

• 

~. 

• 



252 

257 

264 

275 
273 

DD132 
v 
v 

D13D14 

D14 

. -------> RD14 
DD14RE 

279 
278 

. <------- DD141S 
DD141 

280 

v 
v 

D0514A 

288 CPD14 ••••••••••••••••••••••.. 

292 
290 

. -------> DD142S 
DD142 

v 
v 

295 D14D15 

302 D15 

311 CPD15 •••••••••••••••••••••••• 

313 L01 

324 
322 

327 

335 

. -------> 
DL01RE 

v 
v 

L01L03 

L03 

RL01 

346 
344 

. -------> 
DL03RE 

349 L20 

RL03 

361 
359 

. -------> 

364 

372 

377 
374 

380 

387 

398 
396 

401 

405 
403 

408 

415 

428 
424 

431 

435 
433 

440 
138 

443 

450 

461 
459 

DL20RE 
v 
v 

L20L03 

CPL03 •••••••••••••••••••••••• 

.-------> DL03S 
DL03SE 

v 
v 

L03L04 

L04 

. -------> 
DL04RE 

CPL04 •..•.••.•.•. 

. -------> DL04S 
DL04SE 

v 
v 

L04L05 

LOS 

. -------> 
DL05RE 

CPLOS •.....•.•... 

.-------> DL051S 
DL051 

. -------> DL052S 
DL052 

v 
v 

L05D06 

L02 

. -------> 
DL02RE 

v 

RL04 

RLOS 

RL02 

RL20 



464 

472 

483 
481 

486 

491 
488 

494 

502 

513 
511 

516 

518 

525 

536 
534 

539 

546 

557 
555 

560 

562 

568 

579 
577 

582 

590 
589 

591 

597 

612 
607 

615 

617 

624 

638 
633 

642 
641 

643 

650 

654 
652 

659 
657 

662 

669 

v 
L02D06 

006 

. -------> 
DD06RE 

CPD06 ....•.•••••••••• ,,,.,,,, 

. -------> DD06S 
DD06SE 

v 
v 

006007 

007 

. -------> 
DD07RE 

CPD07 .••••••••••• 
v 
v 

007002 

DOl 

. -------> 
DDOlRE 

v 
v 

001002 

RD07 

RDOl 

002 

. -------> 
DD02RE 

CPD02 •••.•••.....•••••••..... 
v 
v 

002010 

009 

0 -------> RD09 
DD09RE 

v 
v 

009010 

.<-------
DD06SE 

v 
v 

006010 

RD06 

RD02 

DD06S 

010 

. -------> 
DOl ORE 

CPDlO .••••••••••••.•..••••••••••.•...•••• 
v 
v 

010019 

L09 

. -------> RL09 
DL09RE 

.<------- DL051S 
DL051 

v 
v 

L05L09 

CPL09 ...•.••••... 

.-------> DL091S 
DL091 

.-------> DL092S 
DL092 

v 
v 

L09D08 

D08 

• 

• 
RDlO 

• 



683 
678 

687 
686 

688 

695 

698 

705 

733 
714 

738 
736 

741 

748 

770 
757 

774 
773 

775 

783 

790 

794 
792 

797 

804 

822 
813 

826 
825 

827 

834 

836 

843 

860 
853 

863 

871 
870 

872 

879 

896 
889 

900 
899 

01 

909 

913 
911 

. -------> RD08 
DD08RE 

.<------- DL052S 
DL052 

v 
v 

105008 

CPD08 ....................... . 
v 
v 

008016 

106 

. -------> RLO 6 
DL06RE 

. -------> OLD 6S 
DL06SE 

v 
v 

L06L07 

L07 

. -------> 
DL07RE 

RL07 

.<-------
DL03SE 

v 
v 

L0307A 
v 
v 

L0307B 

CPL07 ••••••••...••••••••••••• 

. -------> DL07S 
DL07SE 

v 
v 

L07L08 

108 

. -------> 
DL08RE 

RL08 

. <-------
DL04SE 

v 
v 

L04L08 

CPL08 ...••••..•.........•.••• 
v 
v 

L08L12 

L10 

. -------> RL10 
DL10RE 

v 
v 

L10Lll 

. <-------
DL06SE 

v 
v 

LO 6111 

DL03S 

DL04S 

DL06S 

Lll 

. -------> 
DL11RE 

RLll 

. <-------
DL07SE 

v 
v 

L07Lll 

CPLll ..••..•.•.••...•••...••..••••••••••• 

. -------> 
DLllSE 

v 
v 

DLllS 

DL07S 



916 

923 

935 
932 

938 

942 
940 

947 
945 

950 

957 

969 
968 

970 

977 

982 
979 

988 
985 

991 

998 

1009 
1008 

1010 

1017 

1021 
1019 

1026 
1024 

1029 

1036 

1047 
1045 

1050 

1052 

1059 

1071 
1068 

1074 

1082 

1100 
1091 

1103 

1107 
1105 

1112 
1110 

1115 

1122 

L11L12 

L12 

. -------> RL12 
OL12RE 

CPL12 ....................... . 

.-------> DL121S 
OL121 

. -------> OL122S 
OL122 

v 
v 

L12L13 

L13 

. <------- OLO 91S 
OL091. 

v 
v 

L09L13 

CPL13 .......................• 

. -------> OL131S 
OL131 

. -------> OL132S 
OL132 

v 
v 

L13016 

016 

. <------- OL092S 
OL092 

v 
v 

L09016 

CPD16 .•..••.•............................ 

. -------> 001618 
00161 

. -------> 001628 
00162 

v 
v 

016018 

018 

. -------> 
0018RE 

CP018 ....••••.... 
v 
v 

018019 

017 

. -------> 
DD17RE 

v 
v 

017019 

R018 

R017 

019 

. -------> R019 
0019RE 

CPD19 ..•••....••.•..••.........•.••••..•. 

. -------> 001918 
00191 

.-------> 001928 
00192 

v 
v 

019020 

020 

• 

• 

• 



1136 
1131 

1140 
1139 

141 

1148 

1150 

1157 

1170 
1166 

1174 
1173 

1175 

1183 
1182 

1184 

1191 

1195 
1193 

1200 
1198 

1203 

1211 

. 225 
220 

1229 
1228 

1230 

1237 

1239 

1246 

1264 
1255 

1268 
1267 

1269 

1276 

1280 
1278 

1285 
1283 

1288 

1294 

lOS 
.03 

1309 
1308 

1310 

1317 

. -------> RD20 
DD20RE 

.<------- DDlllS 
DD111 

v 
v 

D11D20 

CP020 ..•••.................•• 
v 
v 

D20D21 

D21 

. -------> RD21 
DD21RE 

. <------- DD112S 
00112 

v 
v 

011021 

.<------- DD121S 
DD121 

v 
v 

D12D21 

CPD21 •••••••••••••••••••••••••••••••••••• 

. -------> DD211S 
DD211 

.-------> DD212S 
00212 

v 
v 

D21D22 

D22 

. -------> RD22 
DD22RE 

. <------- DD122S 
DD122 

v 
v 

012022 

CPD22 •.•.••..••••••••••••••.. 
v 
v 

D22D23 

D23 

. -------> R023 
DD23RE 

.<------- DD131S 
DD131 

v 
v 

D13D23 

CPD23 .••.•••••.••....•....••• 

. -------> 002315 
D0231 

.-------> DD232S 
DD232 

v 
v 

D23D24 

D24 

. -------> RD24 
DD24RE 

.<------- DD132S 
DD132 

v 
v 

013024 

CPD24 .•••••••••••••...•••.•.. 



1321 
1319 

1324 

1331 

1344 
1340 

1347 

1351 
1349 

1356 
1354 

1359 

1367 

1375 

1385 
1384 

1386 

1396 
1395 

1397 

1405 
1404 

1406 

1413 

1417 
1415 

1420 

1427 

1437 
1436 

1438 

1445 

1449 
1447 

1452 

1459 

1469 
1468 

1470 

1477 

1481 
1479 

1486 
1484 

1489 

1496 

1506 
1505 

. -------> 
0024SE 

v 
v 

024025 

DD24S 

025 

. -------> RD25 
DD25RE 

CP025 .••••••••••• 

. -------> DD251S 
00251 

. -------> 00252S 
00252 

v 
v 

02542A 
v 
v 

D2542B 

037 

.<------- DD232S 
DD232 

v 
v 

D23D37 

.<------- DD251S 
DD251 

v 
v 

D25D37 

. <-------
DD24SE 

v 
v 

024D37 

CPD37 ••••.........•••••••••••••••••••.... 

. -------> DD37S 
DD37SE 

v 
v 

D37D39 

D35 

. <------- D0231S 
DD231 

v 
v 

023D35 

CPD35 •.......•••• 

. -------> DD35S 
DD35SE 

v 
v 

D35D38 

038 

.<-------
DD37SE 

v 
v 

D37D38 

CPD38 ••••••.••••••• • • •••.. · · · 

.-------> DD381S 
DD381 

. -------> DD382S 
DD382 

v 
v 

D38D39 

D39 

D024S 

DD37S 

.<------- DD252S 
00252 

v 

• 

• 

• 



1507 

1514 

1516 

)23 

1535 
1533 

1539 
1538 

1540 

1547 

1549 

1556 

1568 
1566 

1571 

1573 

1581 

1588 

1601 
1598 

1604 

1606 

618 

1626 

1637 
1635 

1640 

1642 

1654 

1661 

1672 
1670 

1675 

1682 

1695 
1692 

1698 

v 
D25D39 

CPD39 •••.•.••••••••.......••••••••...•••• 
v 
v 

D39D42 

D26 

. -------> RD26 
DD26RE 

.<------- DD142S 
DD142 

v 
v 

D14D26 

CPD26 •••••••••••• 
v 
v 

D26D27 

D27 

. -------> 
DD27RE 

CPD27 •••••••••••. 
v 
v 

SRD27 
v 
v 

D27D42 

D42 

. -------> 
DD42RE 

RD27 

RD42 

CPD42 •.••••••••••••.•..........•••••••... 
v 
v 

SRD42 
v 
v 

D42D53 

D53 

. -------> 
DD53RE 

CPD53 •.•••••••••• 
v 
v 

SRD53 
v 
v 

D53D54 

D43 

. -------> 
DD43RE 

v 
v 

D43D54 

RD53 

RD43 

054 

. -------> 
DD54RE 

CPD54 •.•••••••••••••••.•••••. 

RD54 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 *** * * ********** * * * * * * * * * * * * * * * * * * * * **** * * 
* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 08FEB13 TIME 14:56:10 

Flood Control District of Maricopa County 
LEMWB PRE - Lower El Mirage Wash Basin Floodplain Delineation 
Conditional Letter of Map Revision Pre-Project Hydrology 
100 YEAR 
24 Hour Storm 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

60 9 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 



PEAK FLOW TIME 

(CFS) (HR) 

294. 12.25 

OPERATION 

HYDROGRAPH AT 
+ 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 
+ 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 
+ 

HYDROGRAPH AT 

2 COMBINED AT 
+ 

ROUTED TO 

DIVERSION TO 
+ 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 
+ 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 
+ 

INTERPOLATED HYDROGRAPH AT CPD54 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

146. 
0. 049 

73. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

66. 
0.089 

131. 

27.82 SQ MI 

22. 
0.090 

133. 

166.58-HR 

10. 
0. 090 

133. 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

D03 931. 12.25 106. 33. 11. 

RD03 931. 12.25 96. 26. 9. 

DD03RE 100. 12.83 21. 7. 2. 

D03D04 61. 13.17 21. 7. 2. 

004 1115. 12.33 138. 43. 14. 

RD04 1082. 12.33 85. 24. 8. 

DD04RE 831. 12.42 67. 19. 6. 

CPD04 813. 12.42 86. 26. 9. 

DD04S 471. 12.42 25. 6. 2. 

DD04SE 342. 12.42 62. 20. 7. 

D04DOS 288. 12.67 61. 20. 7. 

DOS 319. 12.17 34. 12. 4. 

RDOS 134. 11.92 13. 4. 1. 

DDOSRE 319. 12.17 27. 8. 3. 

CPDOS 317. 12.67 85. 27. 9. 

DOSD14 255. 12.83 83. 27. 9. 

DD141S 133. 12.83 14. 3. 1. 

00141 122. 12.25 70. 24. 8. 

DOSDlS 129. 12.50 69. 24. 8. 

011 758. 12.42 104. 32. 11. 

ROll 728. 12.33 58. 16. 5. 

DDllRE 698. 12. so 57. 16. 5. 

DD111S 574. 12. so 4 6. 13. 4. 

00111 124. 12.50 11. 3. 1. 

DD112S 45. 12.50 6. 2. 1. 

DD112 79. 12.50 5. 1. 0. 

011012 46. 12.67 5. 1. 0. 

012 236. 12.58 52. 16. 5. 

RD12 236. 12.58 28. 8. 3. 

DD12RE 209. 12.83 30. 8. 3. 

CPD12 244. 12.83 34. 10. 3. 

DD121S 105. 12.83 12. 3. 1. 

BASIN 
AREA 

0. 72 

0. 72 

0.72 

0. 72 

0.89 

0.89 

0.89 

1. 61 

1. 61 

1. 61 

1. 61 

0.16 

0.16 

0.16 

1. 78 

1. 78 

1. 78 

1. 78 

1. 78 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0. 35 

0.35 

0. 35 

1. 01 

1. 01 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

• 

• 

• 



HYDROGRAPH AT 
+ DD121 139. 12.83 22. 6. 2. 1. 01 

DIVERS ION TO 
+ DD122S 58. 12.83 10. 3. 1. 1. 01 

HYDROGRAPH AT 
DD122 81. 12.83 12. 3. 1. 1. 01 

ROUTED TO 
D12013 47. 13.67 11. 3. 1. 1. 01 

HYDROGRAPH AT 
D13 1106. 12.25 120. 35. 12. 1. 03 

DIVERSION TO 
+ RD13 495. 12.08 30. 9. 3. 1. 03 

HYDROGRAPH AT 
+ DD13RE 1106. 12.25 99. 26. 9. 1. 03 

HYDROGRAPH AT 
+ DD04SE 471. 12.42 25. 6. 2. 1. 61 

ROUTED TO 
D04013 156. 13.50 24. 6. 2. 1. 61 

3 COMBINED AT 
+ CPD13 1106. 12.25 134. 36. 12. 3.65 

DIVERSION TO 
+ DD131S 195. 12.25 12. 3. 1. 3.65 

HYDROGRAPH AT 
DD131 902. 12.25 120. 32. 11. 3.65 

DIVERS ION TO 
DD132S 383. 12.25 36. 10. 3. 3.65 

HYDROGRAPH AT 
DD132 518. 12.25 84. 22. 7. 3.65 

ROUTED TO 
D13D14 440. 12. 67 82. 22. 7. 3.65 

HYDROGRAPH AT 
D14 1065. 12.42 144. 45. 15. 0.94 

DIVERSION TO 
RD14 1065. 12.42 117. 32. 11. 0.94 

HYDROGRAPH AT 
DD14RE 384. 12.75 42. 13. 4. 0.94 

HYDROGRAPH AT 
DD141 133. 12.83 14. 3. 1. 1. 78 

ROUTED TO 
D0514A 107. 13.08 14. 3. 1. 1. 78 

3 COMBINED AT 
CP014 822. 12.75 135. 38. 13. 4.76 

DIVERSION TO 
DD142S 521. 12.75 111. 32. 11. 4.76 

HYDROGRAPH AT 
DD142 301. 12.75 25. 7. 2. 4.76 

ROUTED TO 
D14D15 218. 12.83 24. 7. 2. 4.76 

HYDROGRAPH AT 
+ D15 412. 12.17 43. 14. 5. 0.22 

3 COMBINED AT 
+ CPD15 406. 12.17 129. 43. 15. 4.98 

HYDROGRAPH AT 
+ L01 262. 12.17 24. 7. 2. 0.16 

DIVERSION TO 
+ RL01 262. 12.17 18. 5. 2. 0.16 

HYDROGRAPH AT 
+ DL01RE 120. 12.33 8. 2. 1. 0.16 

ROUTED TO 
+ L01L03 48. 12.75 8. 2. 1. 0.16 

HYDROGRAPH AT 
+ L03 935. 12.33 113. 34. 11. 0. 79 

DIVERSION TO 
+ RL03 935. 12.33 113. 33. 11. 0.79 

HYDROGRAPH AT 
+ DL03RE 2. 19.83 1. 0. 0. 0. 79 

HYDROGRAPH AT 
+ L20 381. 12.42 46. 13. 4. 0.35 

DIVERSION TO 
RL20 381. 12.42 41. 11. 4. 0.35 

HYDROGRAPH AT 
DL20RE 59. 12.92 8. 2. 1. 0.35 

ROUTED TO 
+ L20L03 29. 13.42 8. 2. 1. 0.35 

3 COMBINED AT 
CPL03 44. 12.75 14. 5. 2. 1. 29 

DIVERSION TO 
DL03S 37. 12.75 14. 5. 2. 1. 29 



HYDROGRAPH AT 
+ DL03SE 8. 13.17 1. 0. 0. 1.29 

ROUTED TO 
L03L04 8. 13.42 1. 0. 0. 1. 29 

HYDROGRAPH AT 
+ 

DIVERSION TO 
RL04 

L04 80. 

79. 

24. 

22. 

646. 12.42 8. 0.63 • 646. 12.42 7. 0.63 

HYDROGRAPH AT 
DL04RE 5. 18.42 4. 1. 0. 0. 63 

2 COMBINED AT 
+ CPL04 6. 13.42 4. 1. 0. 1. 93 

DIVERSION TO 
DL04S 0. 0.00 0. 0. 0. 1. 93 

HYDROGRAPH AT 
+ DL04SE 6. 13.42 4. 1. 0. 1. 93 

ROUTED TO 
+ L04L05 4. 20.42 4. 1. 0. 1. 93 

HYDROGRAPH AT 
LOS 641. 12.33 82. 26. 9. 0.49 

DIVERSION TO 
+ RLOS 641. 12.33 61. 17. 6. 0.49 

HYDROGRAPH AT 
DL05RE 313. 12.58 31. 9. 3. 0.49 

2 COMBINED AT 
+ CPLOS 310. 12.58 31. 10. 3. 2. 41 

DIVERSION TO 
DL051S 3. 12.50 0. 0. 0. 2.41 

HYDROGRAPH AT 
DL051 307. 12.58 31. 10. 3. 2.41 

DIVERSION TO 
DL052S 8. 12.58 1. 0. 0. 2. 41 

HYDROGRAPH AT 
+ DL052 299. 12.58 30. 10. 3. 2.41 

ROUTED TO 
+ L05D06 215. 12.67 29. 10. 3. 2.41 

HYDROGRAPH AT 

DIVERSION TO 
+ RL02 

L02 270. 

219. 

83. 

59. 

1670. 12.58 28. 1. 88 • 1670. 12.58 20. 1. 88 

HYDROGRAPH AT 
OL02RE 684. 13.00 78. 24. 8. 1. 88 

ROUTED TO 
+ L02D06 351. 13.50 73. 24. 8. 1. 88 

HYDROGRAPH AT 
D06 603. 12.33 75. 23. 8. 0.46 

DIVERSION TO 
+ RD06 603. 12.33 60. 16. 5. 0.46 

HYDROGRAPH AT 
OD06RE 245. 12.67 22. 6. 2. 0.46 

3 COMBINED AT 
CP006 453. 12.67 118. 39. 13. 4. 76 

DIVERSION TO 
+ 0006S 83. 12.67 3. 1. 0. 4.76 

HYDROGRAPH AT 
DD06SE 370. 12.67 116. 38. 13. 4.76 

ROUTED TO 
+ D06D07 418. 12.83 115. 38. 13. 4.76 

HYDROGRAPH AT 
+ 007 896. 12.50 130. 39. 13. 0.89 

DIVERSION TO 
RD07 896. 12.50 116. 31. 10. 0.89 

HYDROGRAPH AT 
+ 0007RE 177. 13.08 25. 8. 3. 0.89 

2 COMBINED AT 
+ CPD07 438. 13.58 138. 46. 15. 5.64 

ROUTED TO 
D07002 389. 13.75 136. 46. 15. 5.64 

HYDROGRAPH AT 
+ 

+ 
DIVERSION TO 

ROOl 

DOl 

1299. 

205. 

184. 

61. 

4 9. 

20. 

16. 

1299. 12.58 1. 56 • 12.58 1.56 

HYDROGRAPH AT 
DDOlRE 246. 13.25 38. 12. 4. 1.56 

ROUTED TO 
+ 001002 93. 14.75 34. 12. 4. 1.56 

HYDROGRAPH AT 
002 1701. 12.50 259. 78. 26. 1. 84 



DIVERSION TO 
RD02 1701. 12.50 237. 63. 21. 1. 84 

HYDROGRAPH AT 
+ DD02RE 251. 13.25 45. 15. 5. 1. 84 

3 COMBINED AT 
+ CPD02 514. 13.25 205. 71. 24. 9. 05 

ROUTED TO 
002010 473. 13.92 203. 71. 24. 9. 05 

HYDROGRAPH AT 
D09 352. 12.33 42. 13. 4. 0. 26 

DIVERSION TO 
RD09 352. 12.33 29. 8. 3. 0. 26 

HYDROGRAPH AT 
DD09RE 220. 12.50 17. 5. 2. 0.26 

ROUTED TO 
009010 159. 12.58 16. 5. 2. 0.26 

HYDROGRAPH AT 
DD06SE 83. 12.67 3. 1. 0. 4.76 

ROUTED TO 
D06D10 16. 13.75 3. 1. 0. 4.76 

HYDROGRAPH AT 
010 756. 12.33 97. 30. 10. 0.63 

DIVERSION TO 
RD10 756. 12.33 70. 19. 6. 0.63 

HYDROGRAPH AT 
DD10RE 468. 12.58 37. 11. 4. 0.63 

4 COMBINED AT 
CPD10 606. 12.58 245. 86. 29. 9.95 

ROUTED TO 
D10D19 494. 14.08 242. 86. 29. 9.95 

HYDROGRAPH AT 
+ L09 562. 12.42 73. 22. 7. 0.49 

DIVERSION TO 
+ RL09 562. 12.42 72. 20. 7. 0.49 

HYDROGRAPH AT 
+ DL09RE 7. 17.25 5. 2. 1. 0.49 

HYDROGRAPH AT 
+ DL051 3. 12.50 0. 0. 0. 2.41 

ROUTED TO 
L05L09 1. 13.75 0. 0. 0. 2.41 

2 COMBINED AT 
CPL09 7. 17.25 5. 2. 1. 2.90 

DIVERSION TO 
+ DL091S 1. 17.25 1. 0. 0. 2.90 

HYDROGRAPH AT 
+ DL091 6. 17.25 4. 1. 0. 2.90 

DIVERSION TO 
+ DL092S 0. 0.00 0. 0. 0. 2.90 

HYDROGRAPH AT 
DL092 6. 17.25 4. 1. 0. 2.90 

ROUTED TO 
L09D08 5. 18.92 4. 1. 0. 2.90 

HYDROGRAPH AT 
DOS 456. 12.58 74. 22. 7. 0.51 

DIVERSION TO 
RDOS 456. 12.58 48. 13. 4. 0.51 

HYDROGRAPH AT 
DDOSRE 345. 12.75 33. 9. 3. 0.51 

HYDROGRAPH AT 
DL052 8. 12.58 1. 0. 0. 2.41 

ROUTED TO 
L05D08 2. 14.17 1. 0. 0. 2.41 

3 COMBINED AT 
CPDOS 345. 12.75 36. 11. 4. 3.41 

ROUTED TO 
+ 008016 158. 13.67 32. 11. 4. 3.41 

HYDROGRAPH AT 
+ L06 848. 12.33 91. 27. 9. 0.70 

DIVERSION TO 
RL06 848. 12.33 91. 27. 9. 0. 70 

HYDROGRAPH AT 
DL06RE 0. 0.00 0. 0. 0. 0.70 

DIVERSION TO 
DL06S 0. 0.00 0. 0. 0. 0.70 

HYDROGRAPH AT 
DL06SE 0. 0.00 0. 0. 0. 0.70 

ROUTED TO 
L06L07 0. 0.00 0. 0. 0. 0.70 



HYDROGRAPH AT 
+ L07 756. 12.33 86. 26. 9. 0.63 

DIVERSION TO 
RL07 756. 12.33 85. 23. 8. 0.63 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 

DL07RE 

DL03SE 14. 

6. 2. 

5. 

9. 15.75 1. 0. 63 • 37. 12.75 2. 1. 29 

ROUTED TO 
L0307A 34. 13.67 13. 5. 2. 1. 29 

ROUTED TO 
L0307B 33. 14.00 13. 5. 2. 1. 29 

3 COMBINED AT 
CPL07 35. 14.00 18. 7. 2. 2. 62 

DIVERSION TO 
+ DL07S 7. 14.00 4. 1. 0. 2.62 

HYDROGRAPH AT 
DL07SE 28. 14.00 14. 5. 2. 2. 62 

ROUTED TO 
+ L07L08 27. 14.08 14. 5. 2. 2. 62 

HYDROGRAPH AT 
LOS 599. 12.42 81. 24. 8. 0.49 

DIVERSION TO 
RLOS 599. 12.42 75. 20. 7. 0.49 

HYDROGRAPH AT 
DLOSRE 63. 13.08 13. 4. 1. 0. 49 

HYDROGRAPH AT 
DL04SE 0. 0.00 0. 0. 0. 1. 93 

ROUTED TO 
+ L04L08 0. 0.00 0. 0. 0. 1. 93 

3 COMBINED AT 
CPLOB 62. 13.17 26. 9. 3. 3. 74 

ROUTED TO 
+ L08L12 47. 14.33 26. 9. 3. 3. 74 

HYDROGRAPH AT 
L10 816. 12.42 100. 29. 10. 0.84 

DIVERSION TO 
+ 

HYDROGRAPH AT 

RL10 

DL10RE 

65. 

42. 

17. 

12. 

816. 12.42 6. 0.84 • 627. 12.58 4. 0.84 

ROUTED TO 
+ L10Lll 406. 12.83 41. 12. 4. 0.84 

HYDROGRAPH AT 
+ DL06SE 0. 0.00 0. 0. 0. 0.70 

ROUTED TO 
L06Lll 0. 0. 00 0. 0. 0. 0. 70 

HYDROGRAPH AT 
+ Lll 722. 12.33 92. 28. 9. 0. 62 

DIVERSION TO 
RLll 722. 12.33 88. 24. 8. 0. 62 

HYDROGRAPH AT 
+ DLllRE 25. 13.83 12. 4. 1. 0. 62 

HYDROGRAPH AT 
+ DL07SE 7. 14.00 4. 1. 0. 2.62 

ROUTED TO 
L07L11 6. 15.33 3. 1. 0. 2. 62 

4 COMBINED AT 
CPLll 402. 12.83 55. 17. 6. 4.09 

DIVERSION TO 
+ DL11S 2. 12.83 0. 0. 0. 4.09 

HYDROGRAPH AT 
DLllSE 394. 12.83 53. 17. 6. 4.09 

ROUTED TO 
LllL12 315. 13.00 53. 17. 6. 4.09 

HYDROGRAPH AT 
+ L12 296. 12.58 41. 11. 4. 0.36 

DIVERSION TO 
+ RL12 237. 12.42 17. 5. 2. 0. 36 

HYDROGRAPH AT 

+ 
3 COMBINED AT 

DL12RE 

CPL12 

26. 

99. 11. 

7. 

33. 

296. 12.58 2. 0.36 • 432. 13.00 5. 56 

DIVERSION TO 
DL121S 76. 13.00 17. 6. 2. 5.56 

HYDROGRAPH AT 
DL121 356. 13.00 81. 27. 9. 5. 56 

DIVERSION TO 
+ DL122S 4. 13.00 1. 0. 0. 5. 56 



HYDROGRAPH AT 
+ DL122 352. 13.00 80. 27. 9. 5.56 

ROUTED TO 
L12L13 285. 13.25 78. 27. 9. 5. 56 

HYDROGRAPH AT 
L13 174. 12.83 39. 10. 3. 0.48 

HYDROGRAPH AT 
DL091 1. 17.25 1. 0. 0. 2.90 

ROUTED TO 
L09L13 1. 22.42 0. 0. 0. 2.90 

3 COMBINED AT 
CPL13 410. 13.25 111. 36. 12. 7. 02 

DIVERSION TO 
DL131S 393. 13.25 109. 36. 12. 7.02 

HYDROGRAPH AT 
DL131 17. 13.17 3. 1. 0. 7.02 

DIVERSION TO 
DL132S 11. 13.25 2. 1. 0. 7.02 

HYDROGRAPH AT 
DL132 6. 13.17 1. 0. 0. 7.02 

ROUTED TO 
L13D16 4. 14.58 1. 0. 0. 7.02 

HYDROGRAPH AT 
D16 197. 12.75 43. 12. 4. 0. 52 

HYDROGRAPH AT 
DL092 0. 0.00 0. 0. 0. 2.90 

ROUTED TO 
L09D16 0. 0.00 0. 0. 0. 2.90 

4 COMBINED AT 
CPD16 226. 13.58 71. 22. 7. 8. 05 

DIVERSION TO 
+ DD161S 182. 13.58 56. 17. 6. 8.05 

HYDROGRAPH AT 
+ DD161 43. 13.58 15. 5. 2. 8.05 

DIVERSION TO 
+ DD162S 17. 13.58 7. 2. 1. 8.05 

HYDROGRAPH AT 
+ DD162 26. 13.58 8. 3. 1. 8.05 

ROUTED TO 
D16D18 24. 13.83 8. 3. 1. 8.05 

HYDROGRAPH AT 
018 312. 12.17 28. 8. 3. 0.20 

DIVERSION TO 
RD18 312. 12.17 28. 8. 3. 0.20 

HYDROGRAPH AT 
DD18RE 1. 22.00 0. 0. 0. 0.20 

2 COMBINED AT 
CPD18 24. 13.83 8. 3. 1. 8.25 

ROUTED TO 
D18D19 23. 14.00 8. 3. 1. 8. 25 

HYDROGRAPH AT 
D17 293. 12.17 25. 8. 3. 0. 20 

DIVERSION TO 
RD17 293. 12.17 25. 8. 3. 0. 20 

HYDROGRAPH AT 
DD17RE 0. 0.00 0. 0. 0. 0. 20 

ROUTED TO 
D17D19 0. 0.00 0. 0. 0. 0. 20 

HYDROGRAPH AT 
D19 492. 12.33 66. 20. 7. 0.51 

DIVERSION TO 
RD19 492. 12.33 63. 17. 6. 0.51 

HYDROGRAPH AT 
DD19RE 26. 13.67 9. 3. 1. 0.51 

4 COMBINED AT 
CPD19 475. 14.00 244. 87. 29. 16.49 

DIVERSION TO 
DD191S 216. 14.00 124. 45. 15. 16.49 

HYDROGRAPH AT 
DD191 144. 14.00 91. 34. 11. 16.49 

DIVERSION TO 
DD192S 60. 14.50 42. 17. 6. 16.49 

HYDROGRAPH AT 
DD192 86. 14.00 48. 17. 6. 16.49 

ROUTED TO 
019020 86. 14 .17 48. 17. 6. 16.49 

HYDROGRAPH AT 
+ D20 573. 12.33 69. 21. 7. 0.50 



DIVERSION TO 
+ R020 573. 12.33 68. 19. 6. 0. 50 

HYDROGRAPH AT 
DD20RE 7. 16.92 5. 2. 1. 0.50 

HYDROGRAPH AT 
+ 

ROUTED TO 

00111 

D11020 

46. 

43. 

13. 

13. 

574. 12.50 4. 0.66 • 303. 12.92 4. 0.66 

3 COMBINED AT 
CP020 300. 13.00 85. 29. 10. 17.65 

ROUTED TO 
D20021 223. 13.42 82. 29. 10. 17.65 

HYDROGRAPH AT 
D21 548. 12.33 70. 22. 7. 0.50 

DIVERSION TO 
R021 548. 12.33 70. 20. 7. 0. 50 

HYDROGRAPH AT 
DD21RE 6. 18.42 5. 2. 1. 0.50 

HYDROGRAPH AT 
+ DD112 45. 12.50 6. 2. 1. 0.66 

ROUTED TO 
D11D21 20. 13.33 5. 2. 1. 0.66 

HYDROGRAPH AT 
+ DD121 105. 12.83 12. 3. 1. 1. 01 

ROUTED TO 
D12D21 82. 13.00 12. 3. 1. 1. 01 

4 COMBINED AT 
CPD21 280. 13.42 95. 34. 11. 18.49 

DIVERSION TO 
DD211S 192. 13.42 70. 25. 8. 18.49 

HYDROGRAPH AT 
+ DD211 88. 13.42 25. 9. 3. 18.49 

DIVERSION TO 
DD212S 48. 13.42 18. 7. 2. 18.49 

HYDROGRAPH AT 
DD212 40. 13.42 6. 2. 1. 18.49 

ROUTED TO 

HYDROGRAPH AT 

021022 

D22 65. 

6. 2. 

20. 

27. 13.75 1. 18.49 • 547. 12.33 7. 0. 45 

DIVERSION TO 
+ RD22 547. 12.33 65. 19. 6. 0.45 

HYDROGRAPH AT 
DD22RE 5. 19.58 3. 1. 0. 0. 45 

HYDROGRAPH AT 
+ DD122 58. 12.83 10. 3. 1. 1. 01 

ROUTED TO 
D12D22 43. 13.42 10. 3. 1. 1. 01 

3 COMBINED AT 
CPD22 60. 13.67 15. 5. 2. 18.94 

ROUTED TO 
+ D22D23 55. 13.83 15. 5. 2. 18.94 

HYDROGRAPH AT 
023 539. 12.42 73. 22. 7. 0.54 

DIVERSION TO 
+ RD23 539. 12.42 68. 18. 6. 0. 54 

HYDROGRAPH AT 
DD23RE 34. 13.42 10. 4. 1. 0.54 

HYDROGRAPH AT 
DD131 195. 12.25 12. 3. 1. 3.65 

ROUTED TO 
+ D13D23 121. 12.50 12. 3. 1. 3.65 

3 COMBINED AT 
CPD23 94. 12.58 27. 9. 3. 22.13 

DIVERSION TO 
DD231S 9. 12.58 3. 1. 0. 22.13 

HYDROGRAPH AT 
+ DD231 85. 12.58 24. 8. 3. 22.13 

DIVERSION TO 

HYDROGRAPH AT 

DD232S 

DD232 

3. 

22. 

1. 

7. 

10. 12.58 0. • 75. 12.58 

22.13 

2. 22.13 

ROUTED TO 
D23D24 57. 12.75 21. 7. 2. 22.13 

HYDROGRAPH AT 
D24 521. 12.42 68. 21. 7. 0. 49 

DIVERSION TO 
+ RD24 521. 12.42 68. 20. 7. 0.49 



HYDROGRAPH AT 
+ DD24RE 2. 18.17 1. 0. 0. 0.49 

HYDROGRAPH AT 
+ DD132 383. 12.25 36. 10. 3. 3.65 

ROUTED TO 
D13D24 287. 12.50 36. 10. 3. 3.65 

3 COMBINED AT 
CPD24 284. 12.58 52. 16. 5. 22.62 

DIVERSION TO 
DD24S 60. 12.58 5. 1. 0. 22.62 

HYDROGRAPH AT 
DD24SE 224. 12.58 47. 14. 5. 22.62 

ROUTED TO 
D24D25 198. 12.75 46. 14. 5. 22.62 

HYDROGRAPH AT 
D25 557. 12.33 70. 21. 7. 0. 50 

DIVERSION TO 
RD25 557. 12.33 68. 19. 6. 0. 50 

HYDROGRAPH AT 
DD25RE 12. 14.67 7. 3. 1. 0. 50 

2 COMBINED AT 
CPD25 198. 12.75 47. 16. 5. 23.12 

DIVERSION TO 
DD251S 185. 12.75 46. 15. 5. 23.12 

HYDROGRAPH AT 
DD251 12. 12.75 1. 0. 0. 23.12 

DIVERSION TO 
DD252S 12. 12.75 1. 0. 0. 23.12 

HYDROGRAPH AT 
DD252 0. 0. 00 0. 0. 0. 23.12 

ROUTED TO 
D2542A 0. 0.00 0. 0. 0. 23.12 

ROUTED TO 
D2542B 0. 0.00 0. 0. 0. 23.12 

HYDROGRAPH AT 
D37 113. 12.50 16. 4. 1. 0. 20 

HYDROGRAPH AT 
+ DD232 10. 12.58 3. 1. 0. 22.13 

ROUTED TO 
D23D37 5. 15.58 3. 1. 0. 22.13 

HYDROGRAPH AT 
DD251 185. 12.75 46. 15. 5. 23.12 

ROUTED TO 
D25D37 156. 13.25 45. 15. 5. 23.12 

HYDROGRAPH AT 
+ DD24SE 60. 12.58 5. 1. 0. 22.62 

ROUTED TO 
+ D24D37 43. 13.00 5. 1. 0. 22.62 

4 COMBINED AT 

+ CPD37 214. 13.08 65. 21. 7. 23.32 

DIVERSION TO 
+ DD37S 0. 0. 00 0. 0. 0. 23.32 

HYDROGRAPH AT 
+ DD37SE 214. 13.08 65. 21. 7. 23.32 

ROUTED TO 
+ D37D39 160. 13.42 62. 21. 7. 23.32 

HYDROGRAPH AT 
+ D35 114. 12.58 18. 4. 1. 0.25 

HYDROGRAPH AT 
+ DD231 9. 12.58 3. 1. 0. 22.13 

ROUTED TO 
D23D35 4. 15.00 3. 1. 0. 22.13 

2 COMBINED AT 
CPD35 114. 12.58 21. 6. 2. 22.38 

DIVERSION TO 
+ DD35S 17. 12.58 3. 1. 0. 22.38 

HYDROGRAPH AT 
DD35SE 85. 12.58 15. 4. 1. 22.38 

ROUTED TO 
D35D38 79. 12.83 15. 4. 1. 22.38 

HYDROGRAPH AT 
D38 58. 12.50 8. 2. 1. 0.12 

HYDROGRAPH AT 
DD37SE 0. 0.00 0. 0. 0. 23.32 

ROUTED TO 
+ D37D38 0. 0.00 0. 0. 0. 23.32 

3 COMBINED AT 
CPD38 120. 12.67 22. 6. 2. 23.69 



DIVERSION TO 
+ DD381S 105. 12. 67 19. 5. 2. 23.69 

HYDROGRAPH AT 
+ DD381 14. 12.67 3. 1. 0. 23.69 

DIVERSION TO 

HYDROGRAPH AT 

DD382S 

DD382 

2. 

1. 

0. 

0. 

10. 12.67 0. 23.69 • 4. 12.67 0. 23.69 

ROUTED TO 
D38D39 3. 14.33 1. 0. 0. 23.69 

HYDROGRAPH AT 
D39 108. 12.50 15. 4. 1.. 0.18 

HYDROGRAPH AT 
+ DD252 12. 12.75 1. 0. 0. 23.12 

ROUTED TO 
D25D39 8. 13.00 1. 0. 0. 23.12 

4 COMBINED AT 
+ CPD39 173. 13.42 76. 25. 8. 23.88 

ROUTED TO 
D39D42 168. 13.67 75. 25. 8. 23.88 

HYDROGRAPH AT 
D26 960. 12.25 99. 30. 10. 0. 64 

DIVERSION TO 
RD26 960. 12.25 96. 26. 9. 0.64 

HYDROGRAPH AT 
DD26RE 18. 14.33 10. 4. 1. 0.64 

HYDROGRAPH AT 
DD142 521. 12.75 111. 32. 11. 4.76 

ROUTED TO 
D14D26 422. 12.92 109. 32. 11. 4.76 

2 COMBINED AT 
CPD26 424. 12.92 117. 35. 12. 5.40 

ROUTED TO 
+ D26D27 414. 13.00 117. 35. 12. 5. 40 

HYDROGRAPH AT 
D27 485. 12.17 51. 16. 5. 0. 32 

DIVERSION TO 
+ 

HYDROGRAPH AT 

RD27 

DD27RE 

13. 

44. 12. 

4. 122. 11. 92 1. 0. 32 • 485. 12.17 4. 0. 32 

2 COMBINED AT 
CPD27 477. 12.17 156. 47. 16. 5.72 

ROUTED TO 
+ SRD27 477. 12.17 156. 47. 16. 5. 72 

ROUTED TO 
D27D42 402. 13.33 152. 47. 16. 5. 72 

HYDROGRAPH AT 
+ D42 1278. 12.33 147. 45. 15. 0.99 

DIVERSION TO 
RD42 1278. 12.33 135. 36. 12. 0.99 

HYDROGRAPH AT 
DD42RE 112. 12.92 26. 9. 3. 0.99 

4 COMBINED AT 
+ CPD42 480. 13.42 212. 69. 23. 26.93 

ROUTED TO 
SRD42 473. 13.58 191. 69. 23. 26.93 

ROUTED TO 
D42D53 463. 13.67 191. 69. 23. 26.93 

HYDROGRAPH AT 
+ D53 176. 12.17 12. 3. 1. 0.12 

DIVERSION TO 
RD53 176. 12.17 12. 3. 1. 0.12 

HYDROGRAPH AT 
DD53RE 0. 0.00 0. 0. 0. 0.12 

2 COMBINED AT 
CPD53 463. 13.67 191. 69. 23. 27.05 

ROUTED TO 
SRD53 193. 15.50 140. 59. 20. 27.05 

ROUTED TO 

HYDROGRAPH AT 

D53D54 

D43 

139. 

73. 

59. 

22. 

192. 15.83 20. 27.05 • 628. 12.33 7. 0. 50 

DIVERSION TO 
RD43 628. 12.33 66. 18. 6. 0.50 

HYDROGRAPH AT 
DD43RE 56. 12.92 14. 5. 2. 0.50 

ROUTED TO 
+ D43D54 29. 14.08 13. 5. 2. 0. 50 



+ 

HYDROGRAPH AT 
D54 327. 12.25 28. 8. 3. 0. 27 

DIVERSION TO 
RD54 81. 12.00 5. 2. 1. 0. 27 

HYDROGRAPH AT 
DD54RE 327. 12.25 25. 6. 2. 0. 27 

3 COMBINED AT 
CPD54 294. 12.25 146. 66. 22. 27.82 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRD27 

PLAN 1 •••••••••.•.... 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 ··············· 

RATIO 
OF 

PMF 

1. 00 

PLAN 3 ............... 

RATIO 
OF 

PMF 

1. 00 

NORMAL END OF HEC-1 *** 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1147.30 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1146.50 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1146.25 

INITIAL VALUE 
1142. 00 

0. 
52. 

MAXIMUM MAXIMUM 
DEPTH STORAGE 

OVER DAM AC-FT 

1147.30 0. 

INITIAL VALUE 
1142.00 

0. 
52. 

MAXIMUM MAXIMUM 
DEPTH STORAGE 

OVER DAM AC-FT 

1146.50 0. 

INITIAL VALUE 
1142.00 

0. 
52. 

MAXIMUM MAXIMUM 
DEPTH STORAGE 

OVER DAM AC-FT 

1146.25 0. 

SPILLWAY CREST 
0.00 

0. 
0. 

TOP OF DAM 
0.00 

0. 
0. 

MAXIMUM DURATION TIME OF 
OUTFLOW OVER TOP MAX OUTFLOW 

CFS HOURS HOURS 

573. 166.58 13.00 

SPILLWAY CREST TOP OF DAM 
0.00 0.00 

0. 0. 
0. 0. 

MAXIMUM DURATION TIME OF 
OUTFLOW OVER TOP MAX OUTFLOW 

CFS HOURS HOURS 

476. 166.58 12.25 

SPILLWAY CREST TOP OF DAM 
0.00 0.00 

0. 0. 
0. 0. 

MAXIMUM DURATION TIME OF 
OUTFLOW OVER TOP MAX OUTFLOW 

CFS HOURS HOURS 

445. 166.58 12.25 

TIME OF 
FAILURE 

HOURS 

0.00 

TIME OF 
FAILURE 

HOURS 

0. 00 

TIME OF 
FAILURE 

HOURS 

0.00 



APPENDIX 0.4 
POST-PROJECT CONDITIONS 

MODELING DATA AND RESULTS 



Page 

Project 

cLbllnlets 

Reference 

Title 
Location 

Agency 

Project Defaults 

Model 
Soils Agency 
Land Use Agency 

Rainfall 
Roads Agency 

HEC-1 Defaults 

Unit Hydrograph 
Loss Method 

Duration 
Tabulation Interval 
No. Ordinates 
Output 

Comments 

cln lets 

LEMWB_POST 

Flood Control District of Maricopa County 
Drainage Design Management System 

PROJECT DEFAULTS 

100% Lower El Mirage Wash Basin Floodplain Delineation Dated 1/29/13 
Maricopa County 
Flood Control District of Maricopa County 

HEC1 
FCDMC 
FCDMC 

NOAA14 
MCDOT 

S-Graph 
Green-Ampt 

24 Hour 
5 
2000 
3 

Post Project conditions model for Lower El Mirage Wash Basin floodplain delineation and FEMA CLOMR submittal. Model origin is 
Loop 303 I White Tanks ADMPU AHA- Existing Condtitons, Major Basin 01 

2/8/2013 

(stProj.rpt) 



Flood Control District of Maricopa County 
Drainage Design Management System 

RAINFALL DATA 
Project Reference: LEMWB_POST 

2/8/2. Page 

10 Method Duration 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

DEFAULT NOAA14 5MIN .0.248 0.337 0.405 0.497 0.568 0.641 
NOAA14 5MIN 0.248 0.337 0.405 0.497 0.568 0.641 
NOAA14 10MIN 0.377 0.513 0.617 0.757 0.865 0.975 
NOAA14 10MIN 0.377 0.513 0.617 0.757 0.865 0.975 
NOAA14 15MIN 0.468 0.636 0.765 0.938 1.072 1.209 
NOAA14 15MIN 0.468 0.636 0.765 0.938 1.072 1.209 
NOAA14 30 MIN 0.630 0.857 1.030 1.264 1.443 1.628 
NOAA14 30 MIN 0.630 0.857 1.030 1.264 1.443 1.628 
NOAA14 1 HOUR 0.779 1.060 1.275 1.564 1.786 2.015 
NOAA14 1 HOUR 0.779 1.060 1.275 1.564 1.786 2.015 
NOAA14 2HOUR 0.876 1.175 1.404 1.717 1.957 2.208 
NOAA14 2 HOUR 0.876 1.175 1.404 1.717 1.957 2.208 
NOAA14 3 HOUR 0.914 1.208 1.441 1.763 2.022 2.295 
NOAA14 3 HOUR 0.914 1.208 1.441 1.763 2.022 2.295 
NOAA14 6 HOUR 1.050 1.354 1.596 1.929 2.190 2.464 
NOAA14 6 HOUR 1.050 1.354 1.596 1.929 2.190 2.464 
NOAA14 12 HOUR 1.163 1.480 1.730 2.067 2.325 2.593 
NOAA14 12 HOUR 1.163 1.480 1.730 2.067 2.325 2.593 
NOAA14 24 HOUR 1.471 1.903 2.244 2.717 3.089 3.480 
NOAA14 24 HOUR 1.471 1.903 2.244 2.717 3.089 3.480 

• 

• 
(stRanMulti. rpt: 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Page 1 2/8/2013 

ID Type Area Discharge cfs 

(sq mi) 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

Major Basin 01 

D03 Hydrograph 0720 931 

RD03 Diversion 0.720 931 

DD03RE Hydrograph 0720 100 

D03D04 Routed 0.720 61 

D04 Hydrograph 0.890 1 '115 

RD04 Diversion 0.890 1,082 

DD04RE Hydrograph 0.890 831 

CPD04 Combined 1.610 813 

DD04S Diversion 1.610 471 

DD04SE Hydrograph 1.610 342 

D04D05 Routed 1.610 288 

D05 Hydrograph 0.160 319 

RD05 Diversion 0.160 134 

DD05RE Hydrograph 0.160 319 

CPD05 Combined 1.780 317 

D05D14 Routed 1.780 255 

DD141S Diversion 1.780 133 

DD141 Hydrograph 1.780 122 

D05D15 Routed 1.780 129 

D11 Hydrograph 0.660 758 

RD11 Diversion 0.660 728 

DD11RE Hydrograph 0.660 698 

DD111S Diversion 0.660 574 

DD111 Hydrograph 0.660 124 

DD112S Diversion 0.660 45 

DD112 Hydrograph 0.660 79 

D11D12 Routed 0.660 46 

D12 Hydrograph 0.350 236 

RD12 Diversion 0.350 236 

DD12RE Hydrograph 0.350 209 

CPD12 Combined 1.010 244 

DD121S Diversion 1.010 105 

DD121 Hydrograph 1.010 139 

DD122S Diversion 1.010 58 

DD122 Hydrograph 1.010 81 

D12D13 Routed 1.010 47 

D13 Hydrograph 1.030 1,106 

RD13 Diversion 1.030 495 

DD13RE Hydrograph 1.030 1,106 

DD04SE Hydrograph 1.610 471 

D04D13 Routed 1.610 156 

CPD13 Combined 3.650 1,106 

DD131S Diversion 3.650 195 

DD131 Hydrograph 3.650 902 

DD132S Diversion 3.650 383 

DD132 Hydrograph 3.650 518 

D13D14 Routed 3.650 440 

D14 Hydrograph 0.940 1,065 

RD14 Diversion 0.940 1,065 

DD14RE Hydrograph 0.940 384 

DD141 Hydrograph 1.780 133 

D0514A Routed 1.780 107 

CPD14 Combined 4.760 822 

DD142S Diversion 4.760 521 

(s1Hec1Sm.rpt; 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Page 2 

ID Type Area Discharge cfs 

(sq mi) 2 Year 5 Year 10Year 25 Year 50 Year 100 Year 

DD142 Hydrograph 4.760 301 
D14D15 Routed 4.760 218 
D15 Hydrograph 0.220 412 
CPD15 Combined 4.980 406 
L01 Hydrograph 0.160 262 
RL01 Diversion 0.160 262 
DL01RE Hydrograph 0.160 120 
L01L03 Routed 0.160 48 
L03 Hydrograph 0.790 935 
RL03 Diversion 0.790 935 
DL03RE Hydrograph 0.790 2 
L20 Hydrograph 0.350 381 
RL20 Diversion 0.350 381 
DL20RE Hydrograph 0.350 59 
L20L03 Routed 0.350 29 
CPL03 Combined 1.290 44 
DL03S Diversion 1.290 37 
DL03SE Hydrograph 1.290 8 
L03L04 Routed 1.290 8 
L04 Hydrograph 0.630 646 
RL04 Diversion 0.630 646 
DL04RE Hydrograph 0.630 5 
CPL04 Combined 1.930 6 
DL04S Diversion 1.930 

DL04SE Hydrograph 1.930 6 • L04L05 Routed 1.930 4 
LOS Hydrograph 0.490 641 
RLOS Diversion 0.490 641 
DLOSRE Hydrograph 0.490 313 
CPLOS Combined 2.410 310 
DL051S Diversion 2.410 3 
DL051 Hydrograph 2.410 307 
DL052S Diversion 2.410 8 
DL052 Hydrograph 2.410 299 
L05D06 Routed 2.410 215 
L02 Hydrograph 1.880 1.670 
RL02 Diversion 1.880 1,670 
DL02RE Hydrograph 1.880 684 
L02D06 Routed 1.880 351 
D06 Hydrograph 0.460 603 
RD06 Diversion 0.460 603 
DD06RE Hydrograph 0.460 245 
CPD06 Combined 4.760 453 
DD06S Diversion 4.760 83 
DD06SE Hydrograph 4.760 370 
D06D07 Routed 4.760 418 
DO? Hydrograph 0.890 896 
RD07 Diversion 0.890 896 
DD07RE Hydrograph 0.890 177 
CPD07 Combined 5.640 438 
D07D02 Routed 5.640 389 
D01 Hydrograph 1.560 1,299 
RD01 Diversion 1.560 1,299 • DD01RE Hydrograph 1.560 246 

D01D02 Routed 1.560 93 
002 Hydrograph 1.840 1,701 

(stHec1 Sm.rpt; 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Page 3 2/8/2013 

ID Type Area Discharge cfs 

(sq mil 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

RD02 Diversion 1.840 1,701 

DD02RE Hydrograph 1.840 251 

CPD02 Combined 9.050 514 

D02D10 Routed 9.050 473 

D09 Hydrograph 0.260 352 

RD09 Diversion 0.260 352 

DD09RE Hydrograph 0.260 220 

D09D10 Routed 0.260 159 

DD06SE Hydrograph 4.760 83 

D06D10 Routed 4.760 16 

D10 Hydrograph 0.630 756 

RD10 Diversion 0.630 756 

DD10RE Hydrograph 0.630 468 

CPD10 Combined 9.950 606 

D10D19 Routed 9.950 494 

L09 Hydrograph 0.490 562 

RL09 Diversion 0.490 562 

DL09RE Hydrograph 0.490 7 

DL051 Hydrograph 2.410 3 

L05L09 Routed 2.410 

CPL09 Combined 2.900 7 

DL091S Diversion 2.900 1 

DL091 Hydrograph 2.900 6 

DL092S Diversion 2.900 

DL092 Hydrograph 2.900 6 

L09D08 Routed 2.900 5 

DOS Hydrograph 0.510 456 

RD08 Diversion 0.510 456 

DD08RE Hydrograph 0.510 345 

DL052 Hydrograph 2.410 8 

L05D08 Routed 2.410 2 

CPD08 Combined 3.410 345 

D08D16 Routed 3.410 158 

L06 Hydrograph 0.700 848 

RL06 Diversion 0.700 848 

DL06RE Hydrograph 0.700 

DL06S Diversion 0.700 

DL06SE Hydrograph 0.700 

L06L07 Routed 0.700 

L07 Hydrograph 0.630 756 

RL07 Diversion 0.630 756 

DL07RE Hydrograph 0.630 9 

DL03SE Hydrograph 1.290 37 

L0307A Routed 1.290 34 

L0307B Routed 1.290 33 

CPL07 Combined 2.620 35 

DL07S Diversion 2.620 7 

DL07SE Hydrograph 2.620 28 

L07L08 Routed 2.620 27 

LOB Hydrograph 0490 599 

RL08 Diversion 0490 599 

DL08RE Hydrograph 0.490 63 

DL04SE Hydrograph 1.930 

L04L08 Routed 1.930 

CPL08 Combined 3.740 62 

L08L12 Routed 3.740 47 

(stHec1Sm.rpt ; 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Page 4 
2/8/20 . 

ID Type Area Discharge cfs 

(sq mi) 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

L10 Hydrograph 0.840 816 
RL10 Diversion 0.840 816 
DL 10RE Hydrograph 0.840 627 
L10L11 Routed 0.840 406 
DL06SE Hydrograph 0.700 

L06L 11 Routed 0.700 

L11 Hydrograph 0.620 722 
RL11 Diversion 0.620 722 
DL11RE Hydrograph 0.620 25 
DL07SE Hydrograph 2.620 7 
L07L11 Routed 2.620 6 
CPL1 1 Combined 4.090 402 
DL11S Diversion 4.090 2 
DL11SE Hydrograph 4.090 394 
L11 L12 Routed 4.090 315 
L12 Hydrograph 0.360 296 
RL12 Diversion 0.360 237 
DL12RE Hydrograph 0.360 296 
CPL12 Combined 5.560 432 
DL121S Diversion 5.560 76 
DL121 Hydrograph 5.560 356 
DL122S Diversion 5.560 4 
DL 122 Hydrograph 5.560 352 
L12L13 Routed 5.560 285 
L13 Hydrograph 0.480 174 • DL091 Hydrograph 2.900 

L09L13 Routed 2.900 1 
CPL1 3 Combined 7.020 410 
DL131S Diversion 7.020 393 
DL131 Hydrograph 7.020 17 
DL132S Diversion 7.020 11 
DL1 32 Hydrograph 7.020 6 
L13D16 Routed 7.020 4 
D16 Hydrograph 0.520 197 
DL092 Hydrograph 2.900 

L09D16 Routed 2.900 

CPD16 Combined 8.050 226 
DD161S Diversion 8.050 182 

DD161 Hydrograph 8.050 43 
DD162S Diversion 8.050 17 
DD162 Hydrograph 8.050 26 
D16D1 8 Routed 8.050 24 
D18 Hydrograph 0.200 312 
RD18 Diversion 0.200 312 
DD18RE Hydrograph 0.200 

CPD18 Combined 8.250 24 
D18D19 Routed 8.250 23 
D17 Hydrograph 0.200 293 
RD17 Diversion 0.200 293 
DD17RE Hydrograph 0.200 

D17D1 9 Routed 0.200 

D19 Hydrograph 0.510 492 

RD19 Diversion 0.510 492 • DD19RE Hydrograph 0.510 26 
CPD19 Combined 16.490 475 

DD191S Diversion 16.490 216 

(stHec1 Sm.rpt ; 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Page 5 2/8/2013 

ID Type Area Discharge cfs 

(sq mi) 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

DD191 Hydrograph· 16.490 144 

DD192S Diversion 16.490 60 

DD192 Hydrograph 16.490 86 

D19D20 Routed 16.490 86 

D20 Hydrograph 0.500 573 

RD20 Diversion 0.500 573 

DD20RE Hydrograph 0.500 7 

DD111 Hydrograph 0.660 574 

D11D20 Routed 0.660 303 

CPD20 Combined 17.650 300 

D20D21 Routed 17.650 223 

D21 Hydrograph 0.500 548 

RD21 Diversion 0.500 548 

DD21RE Hydrograph 0.500 6 

DD112 Hydrograph 0.660 45 

D11D21 Routed 0.660 20 

DD121 Hydrograph 1 010 105 

D12D21 Routed 1.010 82 

CPD21 Combined 18.490 280 

DD211S Diversion 18.490 192 

DD211 Hydrograph 18.490 88 

DD212S Diversion 18.490 48 

DD212 Hydrograph 18.490 40 

D21D22 Routed 18.490 27 

D22 Hydrograph 0.450 547 

RD22 Diversion 0.450 547 

DD22RE Hydrograph 0.450 5 

DD122 Hydrograph 1.010 58 

D12D22 Routed 1.010 43 

CPD22 Combined 18.940 60 

D22D23 Routed 18.940 55 

D23 Hydrograph 0.540 539 

RD23 Diversion 0.540 539 

DD23RE Hydrograph 0.540 34 

DD131 Hydrograph 3.650 195 

D13D23 Routed 3.650 121 

CPD23 Combined 22.130 94 

DD231S Diversion 22.130 9 

DD231 Hydrograph 22.130 85 

DD232S Diversion 22.130 10 

DD232 Hydrograph 22.130 75 

D23D24 Routed 22.130 57 

D24 Hydrograph 0.490 521 

RD24 Diversion 0.490 521 

DD24RE Hydrograph 0.490 2 

DD132 Hydrograph 3.650 383 

D13D24 Routed 3.650 287 

CPD24 Combined 22.620 284 

DD24S Diversion 22.620 60 

DD24SE Hydrograph 22.620 224 

D24D25 Routed 22.620 198 

D25 Hydrograph 0.500 557 

RD25 Diversion 0.500 557 

DD25RE Hydrograph 0.500 12 

CPD25 Combined 23.120 198 

DD251S Diversion 23.120 185 

(stHeclSm.rpt ; 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Page 6 2/8/20. 

ID Type Area Discharge cfs 

(sq mi) 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

DD251 Hydrograph 23.120 12 

DD252S Diversion 23. 120 12 

DD252 Hydrograph 23.120 

D2542A Routed 23.120 

D2542B Routed 23.120 

D37 Hydrograph 0.200 113 

DD232 Hydrograph 22.130 10 

D23D37 Routed 22.130 5 

DD251 Hydrograph 23.120 185 

D25D37 Routed 23.120 156 

DD24SE Hydrograph 22.620 60 

D24D37 Routed 22.620 43 

CPD37 Combined 23.320 214 

DD37S Diversion 23.320 

DD37SE Hydrograph 23.320 214 

D37039 Routed 23.320 160 

D35 Hydrograph 0.250 114 

DD231 Hydrograph 22.130 9 

D23D35 Routed 22.130 4 

CPD35 Combined 22.380 114 

DD35S Diversion 22.380 17 

DD35SE Hydrograph 22.380 85 

D35D38 Routed 22.380 79 

D38 Hydrograph 0.120 58 

DD37SE Hydrograph 23.320 • D37D38 Routed 23.320 

CPD38 Combined 23.690 120 

DD381S Diversion 23.690 105 

DD381 Hydrograph 23.690 14 

DD382S Diversion 23.690 10 

DD382 Hydrograph 23.690 4 

D38D39 Routed 23.690 3 

D39 Hydrograph 0.180 108 

DD252 Hydrograph 23.120 12 

D25D39 Routed 23.120 8 

CPD39 Combined 23880 173 

D39D42 Routed 23880 168 

D26 Hydrograph 0.640 960 

RD26 Diversion 0.640 960 

DD26RE Hydrograph 0.640 18 

DD142 Hydrograph 4.760 521 

D14D26 Routed 4.760 422 

CPD26 Combined 5.400 424 

D26D27 Routed 5.400 414 

D27 Hydrograph 0.320 485 

RD27 Diversion 0.320 122 

DD27RE Hydrograph 0.320 485 

CPD27 Combined 5.720 477 

SRD27 Routed 5.720 477 

D27042 Routed 5.720 402 

D42 Hydrograph 0.990 1,278 

RD42 Diversion 0.990 1.278 

DD42RE Hydrograph 0.990 112 • CPD42 Combined 26.930 480 

SRD42 Routed 26.930 473 

D53 Hydrograph 0.120 176 

(s1Hec1 Sm.rpt ; 



Page 7 

ID Type 

RD53 Diversion 

DD53RE Hydrograph 

CPD53 Combined 

SRD53 Routed 

D53D54 Routed 

D43 Hydrograph 

RD43 Diversion 

DD43RE Hydrograph 

D43D54 Routed 

D54 Hydrograph 

RD54 Diversion 

DD54RE Hydrograph 

CPD54 Combined 

Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 FLOW SUMMARY 
Project Reference: LEMWB_POST 

Area Discharge cfs 

(sq mi) 2 Year 5 Year 10 Year 25 Year 

0.120 

0.120 

27.050 

27.050 

27.050 

0.500 

0.500 

0.500 

0.500 

0.270 

0.270 

0.270 

27.820 

50 Year 100 Year 

176 

473 

163 

163 

628 

628 

56 

29 
327 

81 

327 

294 

2/8/2013 

(stHec1Sm.rpt; 



Page 1 

Area ID Area 
(sq mi) 

Major Basin 10: 01 

D01 

D02 

D03 

D04 

D05 

D06 

DO? 
DOS 
D09 

D10 

D11 

D12 

D13 

D14 

D15 

D16 

D17 

D18 

D19 

D20 

D21 

D22 

D23 

D24 

D25 

D26 

D27 

D35 

D37 

D38 

D39 

D42 

D43 

D53 

D54 

1.564 

1.844 

0.723 

0.891 

0.163 

0.463 

0.886 

0.514 

0.265 

0.628 

0.662 

0.347 

1.030 

0.942 

0.220 

0.517 

0.197 

0.199 

0.506 

0.498 

0.496 

0.454 

0.541 

0.492 

0.497 

0.642 

0.316 

0.254 

0.197 

0.124 

0.182 

0.994 

0.500 

0.118 

0.271 

Length 
(mi) 

3.01 

3.08 

1.11 

1.62 

0.76 

1.14 

2.46 

1.48 

1.31 

1.65 

1.90 

1.45 

1.82 

1.82 

0.87 

1.13 

0.76 

0.83 

1.50 

1.58 

1.52 

1.47 

1.70 

1.48 

1.55 

0.96 

0.91 

0.84 

0.63 

0.55 

0.50 

1.46 

1.33 

0.66 

1.07 

Sub Basin Parameters 

Slope S-Graph 
(fUmi) 

16.6 VALLEY 

14.9 VALLEY 

25.2 VALLEY 

24.7 VALLEY 

26.2 VALLEY 

20.0 VALLEY 

19.6 VALLEY 

20.7 VALLEY 

20.8 VALLEY 

21.4 VALLEY 

18.5 VALLEY 

19.1 AGRICULTURE 

19.8 AGRICULTURE 

21.9 VALLEY 

25.9 VALLEY 

31 .9 AGRICULTURE 

26.2 VALLEY 

24.0 VALLEY 

22 .9 AGRICULTURE 

21.1 VALLEY 

19.8 VALLEY 

22.6 VALLEY 

21 .7 VALLEY 

20.2 VALLEY 

17.6 VALLEY 

16.7 VALLEY 

5.0 VALLEY 

19.7 AGRICULTURE 

14.4 AGRICULTURE 

18.1 AGRICULTURE 

18.6 AGRICULTURE 

22.4 VALLEY 

20.0 VALLEY 

19.5 VALLEY 

18.7 VALLEY 

• Non default value 

Lea 
(mi) 

1.22 

0.88 

0.69 

0.90 

0.40 

1.06 

1.03 

0.95 

0.64 

0.84 

0.70 

0.86 

0.50 

0.96 

0.44 

0.56 

0.36 

0.33 

0.77 

0.68 

0.80 

0.75 

0.77 

0.75 

0.73 

0.31 

0.25 

0.23 

0.22 

0.27 

0.27 

0.57 

0.59 

0.33 

0.44 

Lag 
(min) 

40.20 

36.50 

21 .10 

24.40 

10.90 

25.40 

34.90 

39.60 

22.70 

26.40 

28.60 

48.30 

22.00 

27.70 

14.00 

59.50 

14.20 

14.50 

26.80 

24.80 

26.40 

23.90 

31.10 

29.60 

26.30 

18.10 

16.30 

43.40 

40.60 

40.30 

38.60 

22.30 

22.30 

13.80 

18.60 

Flood Control District of Maricopa County 
Drainage Design Management System 

SUB BASINS 
Project Reference: LEMWB POST 

Velocity 
(f/s) 

6.60 

7.42 

4.62 

5.84 

6.19 

3.95 

6.19 

3.28 

5.07 

5.49 

5.85 

2.64 

7.26 

5.77 

5.46 

1.67 

4.73 

5.07 

4.92 

5.58 

5.07 

5.39 

4.81 

4.39 

5.20 

4.66 

4.92 

1.71 

1.37 

1.20 

1.14 

5.76 

5.26 

4.22 

5.06 

Kn 

0.029 

0.029 

0.030 

0.027 

0.022 

0.029 

0.030 

0.043 

0.030 

0.029 

0.031 

0.054 

0.028 

0.028 

0.026 

0.095 

0.030 

0.030 

0.032 

0.030 

0.030 

0.029 

0.035 

0.035 

0.030 

0.034 

0.027 

0.099 

0.099 

0.100 

0.100 

0.030 

0.030 

0.030 

0.030 

lA 
(in) 

0.21 

0.21 

0.23 

0.22 

0.11 

0.22 

0.21 

0.28 

0.25 

0.24 

0.25 

0.24 

0.29 

0.23 

0.19 

0.48 

0.25 

0.25 

0.27 

0.26 

0.25 

0.24 

0.27 

0.27 

0.25 

0.24 

0.20 

0.50 

0.50 

0.50 

0.50 

0.24 

0.25 

0.31 

0.20 

DTHETA 

0.26 

0.26 

0.25 

0.27 

0.26 

0.19 

0.23 

0.26 

0.25 

0.26 

0.25 

0.25 

0.33 

0.26 

0.15 

0.25 

0.25 

0.25 

0.26 

0.26 

0.25 

0.25 

0.27 

0.25 

0.25 

0.25 

0.24 

0.25 

0.25 

0.25 

0.25 

0.24 

0.25 

0.32 

0.27 

Rainfall Losses 

PSIF XKSAT RTIMP 
(in) (in/hr) (%) 

5.10 

5.40 

4.80 

5.70 

4.90 

6.60 

6.20 

5.40 

5.70 

5.80 

5.60 

5.80 

4.90 

5.10 

7.00 

4.90 

3.95 

4.60 

4.65 

4.65 

4.65 

4.70 

5.00 

5.10 

4.80 

5.80 

4.90 

4.55 

5.60 

4.45 

5.60 

5.20 

4.70 

4.60 

4.45 

0.34 

0.29 

0.38 

0.26 

0.39 

0.18 

0.22 

0.29 

0.24 

0.23 

0.27 

0.28 

0.31 

0.33 

0.16 

0.44 

0.58 

0.40 

0.39 

0.39 

0.40 

0.38 

0.33 

0.32 

0.36 

0.24 

0.36 

0.53 

0.33 

0.57 

0.33 

0.30 

0.37 

0.36 

0.50 

24 

28 

35 

36 

73 

32 

27 

30 

35 

34 

37 

33 

17 

37 

52 

5 

30 

30 

26 

30 

32 

32 

26 

28 

30 

34 

42 

32 

33 

11 

14 

2/8/2013 

(stSubBasSG .rp( 



Flood Control District of Maricopa County 
Drainage Design Management System 

SUB BASINS 
Page 2 Project Reference: LEMWB POST 2/8/2013 

Sub Basin Parameters Rainfall Losses 
Area ID Area Length Slope S-Graph Lea Lag Velocity Kn lA DTHETA PSIF XKSAT RTIMP 

(sq mi) (mi) (ft/mi) (mi) (min) (f/s) (in) (in) (in/hr) (%) 

Major Basin ID: 01 

L01 0.162 0.73 12.7 VALLEY 0.29 14.80 4.35 0.030 0.26 0.26 5.20 0.30 33 
L02 1.884 2.61 14.9 VALLEY 1.13 39.00 5.88 0.030 0.22 0.26 5.20 0.32 31 
L03 0.786 1.54 19.5 VALLEY 0.74 25.80 5.24 0.030 0.20 0.25 5.80 0.25 27 
L04 0.631 1.64 22.3 VALLEY 0.99 28.80 5.02 0.030 0.18 0.25 5.00 0.38 22 
L05 0.486 1.31 19.3 VALLEY 0.76 23.80 4.86 0.029 0.23 0.25 5.70 0.25 43 
L06 0.696 1.36 27.9 VALLEY 0.72 22.80 5.26 0.030 0.28 0.29 5.30 0.28 23 
L07 0.632 1.72 20.9 VALLEY 0.57 24.10 6.30 0.030 0.28 0.29 5.30 0.28 26 
LOB 0.485 1.46 24.1 VALLEY 0.96 29.50 4.36 0.033 0.27 0.17 7.30 0.13 31 
L09 0.489 1.45 20.7 VALLEY 0.75 27.60 4.62 0.033 0.27 0.27 5.70 0.24 31 
L10 0.844 1.87 23.0 VALLEY 0.83 30.00 5.49 0.032 0.27 0.25 4.55 0.39 18 
L 11 0.622 1.56 22.8 VALLEY 0.79 25.80 5.31 0.030 0.25 0.25 4.90 0.35 34 
L12 0.358 1.20 25.5 VALLEY 0.49 40.10 2.64 0.063 0.39 0.25 6.20 · 0.22 10 
L1 3 0.483 1.10 27.8 AGRICULTURE 0.55 61.40 1.58 0.097 0.49 0.25 4.90 0.44 3 
L20 0.347 1.54 5.1 VALLEY 0.47 28.00 4.83 0.030 0.27 0.28 5.60 0.24 20 

• • Non default value • . BasSG.rpt; 



Flood Control District of Maricopa County 
Drainage Design Management System 

HEC-1 STORAGE FACI LITIES 
Page 1 Project Reference: LEMWB_POST 2/8/2013 

Storage Basin ID : SRD27 

1 1 l .1 ~ _§_ l l! ~ .1Q 
Elevation Top of Dam: 0 00 Volume (ac-ft) 22.80 51.41 

Length of Dam: 0.00 Discharge (cfs) 52 202 415 658 906 1,127 2,999 

Discharge Coefficient: 0.00 Elevation (ft) 1,140.0 1,142.0 1,144.0 1,146.0 1,148.0 1,150.0 1,152.0 1,154.0 

Weir Coefficient: 0.00 

11 11 1l .1.1,. ~ 1.2_ 1l 1l! 19 20 
Volume (ac-ft) 

Discharge (cfs) 
Elevation (ft) 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

Peak Volume (ac-ft) 
Peak Stage (ft) 1,146.51 

Storage Basin ID: SRD42 

1 1 l .1 ~ _§_ l l! ~ .1Q 

Elevation Top of Dam: 0.00 Volume (ac-ft) 0.03 1.63 11.41 12.00 12.60 13.30 14.00 14.62 15.30 

Length of Dam: 0.00 Discharge (cfs) 9 41 81 82 11 8 148 184 230 294 

Discharge Coefficient: 0.00 Elevation (ft) 1,105.2 1,107.0 1,110.0 1,114.0 1,114.2 1 '114.4 1,114.6 1,114.8 1,115.0 1,115.2 

Weir Coefficient: 0.00 

11 11 1l .1.1,. ~ 1.2_ 1l 1l! ll 20 
Volume (ac-ft) 16.40 18 09 20.20 

Discharge (cfs) 422 717 1,123 
Elevat ion (ft) 1,115.5 1,116.0 1,116.5 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Yea r 

Peak Volume (ac-ft) 16.69 
Peak Stage (ft) 1,115.59 

Storage Basin ID: SRD53 

1 1 l .1 ~ _§_ l l! ~ .1Q 

Elevation Top of Dam: 0.00 Volume (ac-ft) 0.12 0.90 4.19 11 .81 16.99 22.76 29.01 35.70 38.45 

Length of Dam: 0.00 Discharge (cfs) 8 26 52 84 102 120 137 155 161 

Discharge Coefficient: 0.00 Elevation (ft) 1,105.6 1,106.7 1,107.7 1,108.7 1,109.7 1 '110.2 1 '110.7 1,111.2 1,111 .7 1,11 1.9 

Weir Coefficient: 0.00 

11 11 1l .1.1,. ~ 1.2_ 1l 1l! ll 1Q 

Volume (ac-ft) 41.24 44.06 46.91 49.80 51.26 52 .73 54.20 55.69 57.18 58.68 

Discharge (cfs) 168 174 179 184 187 189 192 194 197 200 
Elevation (ft) 1,112.1 1,112.3 1,112.5 1,112.7 1,112.8 1,112.9 1,113.0 1,113.1 1 '113.2 1,113.3 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

Peak Volume (ac-ft) 39.19 

Peak Stage (ft) 1,111 .95 

(stHec1 St20.rp( 



1 * ************** * * * * ** * * * * * * * * ** * * * * * * * * * * 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4.1 

RUN DATE 08FEB13 TIME 

(HEC-1) 

14:44:30 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

xxxxx 
X X 
X 
X XXX XX 
X 
X X 

xxxxx 

X 
XX 

X 
X 
X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

* ********** * * * * * * ** * * * * * ** * ** * * ** * * *** * 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

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: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

LINE 

54 
55 
56 

57 
58 
59 
60 
61 
62 
63 
64 
65 

66 
67 
68 
69 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....•.. 7 ....... 8 ....... 9 ...... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IT 
IN 
IO 

Flood Control District of Maricopa County 
LEMWB POST - Lower El Mirage Wash Basin Floodplain Delineation 
Conditional Letter of Map Revision Post-Project Hydrology 
100 YEAR 
24 Hour Storm 
Unit Hydrograph: S-Graph 
1/29/2013 

MODEL ORIGIN: LOOP 303/WHITE TANKS ADMPU 
FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING (#79902) 
EXISTING CONDITIONS -AUGUST 2009 
MAJOR BASIN 01 

HDR FILE NAME: EX-MBl.DAT 
* * * * * * * * * * * * * * * * * * * * * * ******* * * * * * * * * ** ****** *** ************ * ** ********** 

FOLLOWING ARE THE CHANGES BY FCDMC: 
1. Removed SRD14. - by JWH 10-16-09 
FILE NAME: WTlECO 1. OAT 

For details concerning changes to this HEC-1 model, please contact 
FCDMC, H&H Branch. 

DIBBLE revisions for FCD2011C004, Work Assignment No. 1 are listed below: 
1. Extracted portion of Major Basin D draining to CPD54 (Lower El Mirage) 
2. Removed SRD25 operation 
3. Replaced SRD42 operation with stage-storage-discharge data using FCD 

survey data 
4. Removed operation 042053 (new basin occupies what was a channel route) 
5. Revised D53D54 (golf coarse route) operation to without CIP condition 
6. Revised operation SRD53 (model new west cactus basin) 

Note: SRD53 (west cactus basin) contains the current 100% design 
- Basin grading, dateD 1/11/2013 
- Outlet is a single new 60" pipe 

- Volume does not include ponded volume u/s of Cactus Rd (SRD42) 

Filename: LEMWB POST. OAT DatE: 1/29/2013 

5 
15 

3 

2000 

*DIAGRAM 

JD 3. 480 0. 0001 
PC 0.000 0. 002 0. 005 0.008 0.011 0.014 0.017 0.020 0.023 0.026 
PC 0.029 0. 032 0. 035 0.038 0.041 0.044 0.048 0.052 0.056 0.060 
PC 0.064 0. 068 0. 072 0.076 0.080 0.085 0.090 0.095 0.100 0.105 
PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707 
PC 0. 735 0. 758 0.776 0.791 0. 804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0. 881 0.887 0.893 0.898 0.903 0.908 
PC 0.913 0.918 0.922 0. 926 0. 930 0.934 0.938 0.942 0.946 0.950 
PC 0.953 0.956 0.959 0.962 0.965 0.968 0. 971 0.974 0.977 0.980 

HEC-1 INPUT 

ID ....... 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

PC 0.983 0.986 0.989 0.992 0.995 0.998 1. 000 
JD 3.306 10.0 
JD 3.132 30.0 

KK 003 BASIN 
KM BAS IN BOUNDARY FROM KINGSWOOD PARKE 
BA 0.723 
LG 0.23 0.25 4.80 0.38 35 
UI 0 123 481 721 1150 1206 816 545 244 150 
UI 70 35 35 0 0 0 0 0 0 0 
UI 0 (j 0 0 
UI 0 0 0 0 
UI 0 0 0 0 

KK DD03RE DIVERT 
KM Master Drainage Report Update for Kingswood Parke Phase One 
KM (excess retention provided for future development was 
KM subtracted from total retenttion provided) 

PAGE 

PAGE 



70 
71 
72 

73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 

LINE 

99 
100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 
111 
112 

113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 
125 
126 
127 

128 
129 

130 
131 
132 
133 
134 
135 
136 

LINE 

137 
138 
139 
140 
141 
142 
143 

144 
145 
146 
147 
148 
149 
150 

151 
152 

DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

RD03 
0.0 
0.0 

D03D04 

51.7 
500.0 
500.0 

ROUTE 

0.0 
5000.0 50000.0 
5000.0 50000.0 

0.0 
0.0 

0.0 
0.0 

0.0 
o.o 

Cross-section: Cross-section determined from aerial 

0.0 
o.o 

0.0 
0.0 

Manning's N Value: street and earth with sparse trees and shrubs 
4 FLOW 

0.032 0.013 0.032 
100.00 108.00 119.00 
1000.3 1000.00 999.50 

D04 BASIN 

4458 
119.10 
999.00 

0.0038 0.00 
155.00 155.10 160.00 165.00 
999.70 1000.20 1000.30 1000.40 

BASIN BOUNDARY FROM GRAND VILLAGE NORTH/SOUTH, BELLAZANO CONDOS, 

0.0 
0.0 

HOPI VILLAGE, PIMA VILLAGE, SUN VILLAGE, ZUNI VILLAGE, PUEBLO VILLAGE, 
GRAND AVE PROFF PLAZA AND GRAND AVE CHANNEL 

0.891 
0.22 

0 
187 

0 
0 
0 

0.27 
123 
115 

0 
0 
0 

5. 70 
429 

38 
0 
0 
0 

0. 26 
682 

38 
0 
0 
0 

36 
934 

38 
0 
0 
0 

1451 
0 
0 
0 
0 

1138 
0 
0 
0 
0 

831 
0 
0 
0 
0 

585 
0 
0 
0 
0 

291 
0 
0 
0 
0 

DD04RE DIVERT 
Master Drainage Report Update for Kingswood Parke Phase One (Sun Village 
Final Drainage Report for Grand Village Center Phase 6, Drainage Report 
Grand Point Plaza, Final Drainage Report -Revised For Grand Pointe 
Plaza Montessori of Surprise SP06-41 

RD04 46.9 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 o.o 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

CPD04 
2 

DD04SE 

DD04S 
0.0 
0.0 

D04D05 

COMBINE 
1. 614 

DIVERT 
Split flow Bell Rd at Litchfield Rd intersection 

0.0 0.0 
86.1 158.5 512.0 904.0 1940.0 0.0 

0.0 42.4 259.0 534.0 1278.0 0.0 

ROUTE 
Cross-section: Cross-section determined from aerial 

0.0 
0.0 

0.0 
0.0 

Manning's N Value: street and earth with sparse trees and shrubs 
3 FLOW 

0.032 0.013 0.013 2993 0.0027 0.00 
100.00 119.00 135.00 135.10 180.00 180.10 181.00 182.00 
1000.0 999.80 999.50 999.00 999.80 1000.30 1000.40 1000.50 

DOS BASIN 
BASIN BOUNDARY FROM WAL MART STORE 
SURPRISE TOWN CENTER AND GRAND AVE CHANNEL 

0.163 
0.11 0.26 

0 127 
0 0 
0 0 
0 0 
0 0 

DDOSRE DIVERT 
West Point 

RDOS 8.2 
0.0 500.0 
0.0 500.0 

CPD05 COMBINE 
2 1. 777 

D05D14 ROUTE 

4.90 0.39 73 
387 470 197 58 15 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

Towne Center Final Master Infrastructure Drainage Report 
0.0 

5000.0 50000.0 0.0 0.0 0.0 o.o 0.0 
5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

Cross-section: Cross-section determined from aerial, assumed 
3' depth I Manning's N Value: earth with grass and forbs 

2 FLOW 
0.032 0.032 

100.00 101.00 
1000.0 999.90 

0.032 
102.00 
999.80 

3385 
122.00 
996.80 

0.0053 
142.00 
996.70 

HEC-1 INPUT 

0.00 
162.00 
999.80 

163.00 164.00 
999.90 1000.00 

0.0 
0.0 

0.0 
0.0 

ID ••••••• 1. ...... 2 ••..••• 3 ••••••• 4 •••.••• 5 ....... 6 ..••••• 7 ••••••• 8 ••••••• 9 •••.•• 10 

KK 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 

DD141 DIVERT 
culvert crossing under Dysart Road - once the capacity is reached 
under the road, the flow will split with some continuing under 
the road and some will go south along the roadway 

DD141S 0.0 0.0 
0.0 122.0 500.0 1000.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 378.0 878.0 0.0 0.0 0.0 0.0 0.0 

D05D15 ROUTE 
Cross-section: Cross-section determined from aerial, assumed 
3' depth I Manning's N Value: concrete 

8 FLOW 
0.016 0.016 

100.00 101.00 
1000.0 999.90 

011 BASIN 

0.016 
102.00 
999.80 

4588 
127.00 
996.80 

0.0044 
131.00 
996.70 

0.00 
140.00 
999.80 

BASIN BOUNDARY FROM ORCHIDS DEVELOPMENT 

141.00 142.00 
999.90 1000.00 

0.0 
0.0 

• 

PAGE 

• 

PAGE 

• 



153 
154 
155 
156 
157 
158 
159 
160 

161 
162 
163 
164 
165 
166 
167 
168 

169 
170 
171 
172 
173 

174 
175 
176 
177 
178 

LINE 

179 

180 
181 
182 
183 
184 
185 

186 
187 
188 
189 
190 
191 
192 
193 
194 
195 

196 
197 
198 
199 
200 
201 
202 
203 
204 

205 
206 

207 
208 
209 
210 
211 

212 
213 
214 
215 
216 

LINE 

217 
218 
219 
220 
221 
222 
223 
224 

225 
226 
227 
228 
229 
230 
231 
232 
233 

234 
235 
236 
237 

KM AND GREENWAY ROAD DRAINAGE REPORT BY CMX (2008) 
BA 0.662 
LG 0.25 0.25 5.60 0.27 37 
UI 0 78 212 386 499 683 948 708 543 408 
UI 261 135 102 67 24 24 24 24 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD11RE DIVERT 
KM Final Drainage Report for Parkway Bank, Drainage Report for Deer Valley 
KM Credit Union Final Drainage Report for Jiffy Lube at Bell and Reems 
KM for The Orchard Estates Apartments, Drainage Report 
KM for Mountainside Fitness Center Lot 7 a 
DT ROll 32.4 0. 0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0. 0 0. 0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 o.o 0.0 0.0 

KK DDlll DIVERT 
KM Greenway at Parkview intersection split flow 
DT DD111S 0.0 0.0 
DI 0.0 33.8 453.4 1486.3 2998.5 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 25.6 376.5 1210.3 2419.3 0.0 0.0 0.0 0.0 0.0 

KK DD112 DIVERT 
KM Greenway at Parkview intersection split flow 
DT DD112S 0.0 0.0 
DI 0.0 8. 2 77.0 276.0 579.1 0. 0 0.0 0.0 0.0 0.0 
DQ 0.0 5. 4 35.1 78.9 133.0 0. 0 0.0 0. 0 0. 0 0.0 

HEC-1 INPUT PAGE 

ID ....... 1. ...... 2 ....... 3 ....... 4 •...... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 011012 ROUTE 

KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: clean earth; straight 

RS 2 FLOW 
RC 0.022 0.022 0.022 2668 0. 0037 0.00 
RX 100.00 124.00 154.00 155.00 156.00 157.00 158.00 159.00 
RY 1208.0 1203.00 1208.00 1208.10 1208.20 1208.30 1208.40 1208.50 

KK D12 BASIN 
KM BASIN BOUNDARY FROM ORCHIDS PARK 
KM AND GREENWAY ROAD DRAINAGE REPORT BY CMX (2008) 
BA 0.347 
LG 0.24 0.25 5. 80 0. 28 33 
UI 0 26 26 55 112 153 167 211 223 223 
UI 210 185 198 139 145 103 85 78 61 46 
UI 39 33 26 24 19 15 15 15 4 3 
UI 3 3 3 3 3 3 3 3 3 3 
UI 3 3 3 3 0 0 0 0 0 0 

KK DD12RE DIVERT 
KM Final Drainage Report for Residence Inn by Marriot 
KM Final Drainage Report for The Orchards Parcel 5 
KM (Includes Parcels 9,11,12 and 1/2 of 8), Final Drainage Report for 
KM Stadium Village (South) Residences 
KM Final Drainage Report for Stadium Village Residences 
DT RD12 15.3 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 o.o 0. 0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK CPD12 COMBINE 
HC 2 1. 009 

KK DD121 DIVERT 
KM Greenway at Bullard intersection split flow 
DT DD121S 0.0 0. 0 
DI 0.0 68.7 371.0 1186.5 2407.4 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 19.7 166.4 705.0 1553.4 0.0 0. 0 0.0 0. 0 0.0 

* 

KK DD122 DIVERT 
KM Greenway at Bullard intersection split flow 
DT DD122S 0.0 0.0 
DI 0.0 48.9 204.6 481.5 854.0 0.0 0.0 0.0 0.0 0. 0 
DQ 0.0 24.3 82.0 159.0 251.4 0.0 0.0 0.0 0.0 0.0 

* 
HEC-1 INPUT PAGE 

ID •..•.•• 1. ...... 2 ••••••• 3 ...•... 4 ....••• 5 ••..... 6 ....•.. 7 .••.... 8 ......• 9 •..•.. 10 

KK 012013 ROUTE 
KM Cross-section: determined from aerial and contours 
KM Manning's N Value: earth with sparse trees and shrubs for left 
KM overbank and main channel, right overbank is pavement 
RS 10 FLOW 
RC 0. 032 0.032 0.013 5345 0.0031 0.00 
RX 100.00 100.10 100.20 155.00 198.00 205.00 215.00 220.00 
RY 1000.2 1000.10 1000.00 998.00 998.40 998.50 998.60 998.70 

KK D13 BASIN 
KM BASIN BOUNDARY FROM GREENWAY ROAD DRAINAGE REPORT BY CMX (2008) 
BA 1. 030 
LG 0. 2 9 0.33 4.90 0.31 17 
UI 0 187 635 1136 1450 1305 1090 762 495 293 
UI 195 139 98 46 22 22 22 22 22 22 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD13RE DIVERT 
KM Final Drainage Report for Surprise Festival, Final Drainage Report 
KM for The City at Surprise Office Building, Final Drainage Report for 
KM Surprise Tennis Center, Final Drainage Report for City of Surprise 



238 
239 
240 
241 

242 
243 

244 
245 
246 
247 
248 
249 
250 

251 
252 

253 
254 
255 
256 
257 

LINE 

258 
259 
260 
261 
262 

263 
264 
265 
266 
267 
268 
269 

270 
271 
272 
273 
274 
275 
276 
277 
278 

279 
280 
281 
282 
283 

284 
285 

286 
287 
288 
289 
290 
291 
292 
293 

294 
295 

LINE 

296 
297 
298 
299 
300 

301 
302 
303 
304 
305 
306 

KM Central Utility Plant, Final Drainage Report for Hear 
DT RD13 17.1 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 o.o 0.0 0.0 0.0 0.0 

KK DD04SERETRIEVE 
DR DD04S 

KK D04D13 ROUTE 
KM cross-section: Cross-section determined from aerial 
KM Manning's N Value: Natural desert wash, sheet flow 
RS 13 FLOW 
RC 0.040 0.040 0. 040 5483 0.0031 0.00 
RX 100.00 101.00 102.00 150.00 155.00 700.00 710.00 720.00 
RY 1000.0 999.90 999.80 997.80 997.90 999.80 999.90 1000.00 

KK CPD13 COMBINE 
HC 3 3. 653 

KK DD131 DIVERT 
KM Greenway at Litchfield intersection split flow 
DT DD131S 0.0 0.0 
DI 0.0 519.2 917.3 1650.7 2842.4 o.o 0.0 0.0 0.0 0.0 
DQ 0.0 18.8 121.1 423.4 996.3 0.0 0.0 o.o 0.0 0.0 

HEC-1 INPUT 

ID •.....• 1. ...•.. 2 ••••••• 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ....•• 10 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 

DD132 

DD132S 
0.0 
0.0 

D13D14 

DIVERT 
Greenway at Litchfield intersection split flow 

0. 0 0.0 
500.4 796.2 1227.2 1846.1 0.0 0.0 
112.4 318.0 584.2 899.4 0.0 0.0 

ROUTE 
Cross-section: Cross-section determined from FCDMC 69 
Manning's N Value: earth with grass and forbs 

5 FLOW 
0.025 0.025 0.025 5304 0.0015 0.00 

0.0 
0.0 

100.00 120.00 122.40 140.40 158.40 176.40 176.80 196.80 
1175.5 1175.40 1175.00 1172.00 1171.90 1175.00 1175.40 1175.50 

D14 BASIN 
BASIN BOUNDARY FROM WEST POINT DEVELOPMENT AND GRANDE AVE 

0.942 
0.23 0.26 5.10 0. 33 37 

0 115 326 583 757 1079 1353 984 
300 193 123 66 35 35 35 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

DD14RE DIVERT 

0.0 
0.0 

CHANNEL 

745 
0 
0 
0 
0 

KM West Point Towne Center Final Master Infrastructure Drainage Report 
DT RD14 63.4 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 

KK DD141RETRIEVE 
DR DD141S 

KK D0514A ROUTE 
KM Cross-section: Cross-section determined 
KM Manning's N Value: street and ROW 
KM Route is 
RS 3 FLOW 
RC 0.032 0.013 
RX 100.00 120.00 
RY 1000.0 999.50 

KK CPD14 COMBINE 
HC 3 4.758 

from DD141 diversion to CPD14 

0. 032 3147 0. 0051 0. 00 
140.00 140.10 200.00 200.10 

1000.00 999.50 999.50 1000.00 

0. 0 0.0 
0.0 0.0 

from aerial 

220.00 240.00 
999.50 1000.00 

Removed SRD 14 from schematic to show no storage routing per 
site visit by AMM FCDMC/JWH 10-19-09 

* KK SRD14STORAGE 
* KM Storage in basin at Greenway and Dysart 
* KM Volume estimated from topo 
* KO 
* RS 
* SV 
* SQ 
* SE1164.0 
* ST 

STOR 
0.30 

23.60 
1165.00 

4.10 
83.80 

1166.00 

17.00 40.40 
162. 00 645.50 

1167.00 1168.00 

HEC-1 INPUT 

95.20 
2369.50 
1169.00 

0.0 
0.0 

0.0 
0.0 

547 
0 
0 
0 
0 

0.0 
0.0 

ID ••••... 1. ...... 2 ....... 3 ....... 4 .....•. 5 ••.•... 6 ....... 7 ....... 8 ..•.•.• 9 •..... 10 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 

DD142 DIVERT 
Greenway at Dysart intersection split flow 

DD142S 0.0 0. 0 
0.0 295.5 693.0 1325.3 2531.5 0.0 0.0 0.0 0.0 0.0 
0.0 269.3 457.1 770.3 1405.9 0.0 0.0 0.0 0.0 0.0 

D14D15 ROUTE 
Cross section: Cross-section determined from aerial, 1/2 street section 
Manning's N Value: street, clean earth 

1 FLOW 
0.022 0.013 0.013 3351 0.0029 0.00 

100.00 100.10 110.00 110.10 120.00 125.00 133.90 134.00 

• 
PAGE 

• 

PAGE 

• 



307 RY 1003.0 999.80 999.70 999.20 999.40 999.50 999.70 1000.50 

308 KK D15 BASIN 
309 KM BASIN BOUNDARY FROM SUCCESS SCHOOL 
310 BA 0. 220 
311 LG 0.19 0.15 7.00 0.16 52 
312 UI 0 101 306 560 408 206 75 26 16 

313 UI 0 0 0 0 0 0 0 0 0 
314 Ul 0 0 0 0 0 0 0 0 0 

315 UI 0 0 0 0 0 0 0 0 0 
316 UI 0 0 0 0 0 0 0 0 0 

317 KK CPD15 COMBINE 
318 HC 3 4.978 

319 KK L01 BASIN 
320 KM BASIN BOUNDARY FROM SUN CITY GRAND AND BEARSLEY CSR 
321 BA 0.162 
322 LG 0. 2 6 0. 26 5. 20 0.30 33 
323 UI 0 66 203 375 316 179 67 27 11 

324 UI 0 0 0 0 0 0 0 0 0 
325 UI 0 0 0 0 0 0 0 0 0 
326 UI 0 0 0 0 0 0 0 0 0 
327 UI 0 0 0 0 0 0 0 0 0 

328 KK DL01RE DIVERT 
329 KM Master Drainage Report for Del Webb's Grand Avenue Property 
330 DT RL01 9.9 0.0 
331 DI o.o 500.0 500 0. 0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
332 DQ 0.0 500.0 50 0 0. 0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT PAGE 

LINE ID ....... 1. ...... 2 ••••... 3 ....... 4 ....•.• 5 •...... 6 ....... 7 •.•.... 8 ....•.• 9 ...... 10 

333 KK LD1LD3 ROUTE 
334 KM Cross-section: From Arizona Traditions Report 
335 KM Manning's N Value: Channel along Arizona Traditons 
336 KM Manning's for earth with grass and forbs 
337 RS 5 FLOW 
338 RC 0.025 0.025 0. 025 5547 0.0032 0.00 
339 RX 100.00 114. DO 116.00 118.00 120. DO 122.00 124.00 138.00 
340 RY 1000.0 995.40 995.30 995.20 995.10 995.20 995.30 1000.00 

341 KK L03 BASIN 
342 KM BASIN BOUNDARY FROM ARIZONA TRADITIONS NORTH AND SOUTH 
343 BA 0. 78 6 
344 LG 0. 20 0. 25 5.80 0.25 27 
345 Ul 0 103 330 546 727 1135 1063 775 567 362 

346 UI 177 126 70 31 31 31 0 0 0 0 
347 UI 0 0 0 0 0 0 0 0 0 0 
348 UI 0 0 0 0 0 0 0 0 0 0 
349 UI 0 0 0 0 0 0 0 0 0 0 

350 KK DL03RE DIVERT 
351 KM Master Drainage Study for Arizona Traditions 
352 DT RL03 68.1 0.0 
353 DI 0.0 500.0 5000.0 50000.0 o.o 0. 0 0. 0 0.0 0.0 0. 0 
354 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

* 

355 KK L20 BASIN 
356 KM BASIN BOUNDARY FROM FRS#3 ON THE WEST 
357 KM BEARDSLEY CSR ON THE EAST AND BELL POINT I 
358 BA 0.347 
359 LG 0. 27 0.28 5.60 0.24 20 
360 UI 0 42 117 211 273 386 496 365 278 207 

361 UI 118 71 48 28 13 13 13 0 0 0 

362 UI 0 0 0 0 0 0 0 0 0 0 

363 UI 0 0 0 0 0 0 0 0 0 0 

364 UI 0 0 0 0 0 0 0 0 0 0 

365 KK DL20RE DIVERT 
366 KM Bell Pointe I and II, Arizona Traditions Parcel XIV 
367 DT RL20 21.3 0.0 
368 or 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

369 DQ 0.0 500.0 5000.0 50000.0 o.o 0.0 0.0 0. 0 0.0 0.0 

370 KK L20L03 ROUTE 
371 KM Cross-section: Estimated 3' deep and 4:1 side slopes 
372 KM width based on aerial 
373 KM Manning's N Value: earth w/ sparse trees and shrubs 
374 RS 6 FLOW 
375 RC 0.032 0.032 0.032 5440 0.0055 0.00 
376 RX 100.00 106.00 112. DO 124.00 136.00 148.00 168.00 188.00 

HEC-1 INPUT PAGE 10 

LINE ID ....... 1. ....•. 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

377 RY 1310.5 1310.30 1310.00 1307.00 1307.10 1310.00 1310.25 1310.50 

378 KK CPL03 COMBINE 
379 HC 3 1. 295 

380 KK DL03SE DIVERT 
381 KM Diversion at Bell Rd near Citrus 
382 KM Culverts under Bell Rd to south 
383 DT DL03S 0.0 0.0 
384 DI 0.0 37.0 237.0 537.0 1037.0 0.0 0.0 0.0 0.0 0.0 

385 DQ 0.0 37.0 37.0 337.0 837.0 0.0 0.0 0.0 0.0 0.0 

386 KK L03L04 ROUTE 
387 KM Cross-section:Cross section estimated from aerial for 1/2 street section 
388 KM Manning's N Value: street, earth with sparse trees and shrubs 
389 RS 8 FLOW 



390 RC 0.032 0. 013 0. 013 3413 0.0046 0.00 
391 RX 100.00 103.00 123.00 123.10 162.00 162. 10 165.00 169.00 
392 RY 1000.2 1000.10 999.50 999.00 999.80 1000.30 1000.40 1000.50 

393 KK L04 BASIN 
394 KM BASIN BOUNDARY FROM HAPPY TRAILS DEVLP 
395 BA 0.631 
396 LG 0.18 0.25 5. 00 0.38 22 
397 UI 0 74 199 364 469 637 900 679 522 393 • 398 UI 261 128 100 68 23 23 23 23 0 
399 UI 0 0 0 0 0 0 0 0 
400 UI 0 0 0 0 0 0 0 0 
401 UI 0 0 0 0 0 0 0 0 

402 KK DL04RE DIVERT 
403 KM Retention volume estimated based on aerial, Happy Trails 
404 DT RL04 44.0 0.0 
405 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 o.o 0.0 0.0 0.0 
406 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

407 KK CPL04 COMBINE 
408 HC 2 1. 926 

409 KK DL04SE DIVERT 
410 KM Intersection diversion Bell Rd at Cotton Ln 
411 DT DL04S 0.0 0.0 
412 DI 0.0 0.0 56.3 171.0 1026.0 1998.0 4546.0 0.0 0.0 0.0 
413 DQ 0.0 0.0 0.0 36.0 526.0 1058.0 2453.0 0.0 0.0 0.0 

HEC-1 INPUT PAGE 11 

LINE ID ...•••• 1. ...... 2 ....... 3 ......• 4 •...... 5 ....... 6 ....... 7 ....... 8 .••.... 9 ...... 10 

414 KK L04L05 ROUTE 
415 KM Cross-section: Cross-section determined from aerial 
416 KM Manning's N Value: retention basins, earth w/ grass 
417 RS 1 FLOW 
418 RC 0.025 0.025 0.025 2571 0.0024 0.00 
419 RX 100.00 109.00 109.10 121.50 209.50 209.60 211.00 215.00 
420 RY 1283.3 1282.80 1282.30 1282.50 1282.60 1283.00 1283.10 1283.30 

421 KK LOS BASIN 
422 KM BASIN BOUNDARY FROM COMM DEVLP AND BELL WEST RANCH 
423 BA 0.486 
424 LG 0.23 0.25 5. 70 0. 25 43 
425 UI 0 69 249 389 542 817 609 439 298 141 
426 UI 93 52 21 21 21 0 0 0 0 0 
427 UI 0 0 0 0 0 0 0 0 0 0 
428 UI 0 0 0 0 0 0 0 0 0 0 
429 UI 0 0 0 0 0 0 0 0 0 0 

430 KK DLOSRE DIVERT • 431 KM Final Drainage Report for Cotton Lane Professional Park, Drainage Report 
432 KM Bell West Ranch Shops, Final Drainage Report - Bell West Ranch Parcel 4 
433 KM Master Drainage Report - Bell West Ranch 
434 DT RLOS 33.2 0.0 
435 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0. 0 0.0 
436 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

437 KK CPLOS COMBINE 
438 HC 2 2. 412 

439 KK DL051 DIVERT 
440 KM Diversion at L303 and Bell 
441 DT DL051S 0.0 0.0 
442 DI 0.0 302.2 1308.0 3126.8 6532. 9 0.0 0.0 0.0 0.0 0.0 
443 DQ 0.0 1.9 103.3 562.9 1938 .1 0.0 0.0 0. 0 0.0 0.0 

444 KK DL052 DIVERT 
445 KM Diversion at L303 and Bell 
446 DT DL052S 0.0 0.0 
447 DI 0.0 300.3 1204.7 2563.8 4594.8 0.0 0.0 0.0 0.0 0.0 
448 DQ 0.0 7.6 25.6 49.7 78.6 0.0 0. 0 0.0 0.0 0.0 

449 KK LOS DO 6 ROUTE 
450 KM Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
451 KM on aerial I Manning's N Value: half street and ROW 
452 RS 1 FLOW 
453 RC 0.032 0.013 0.032 3272 0. 00 62 0.00 
454 RX 100.00 101.00 102.00 114.00 153.00 165.00 166.00 167.00 
455 RY 1000.2 1000.10 1000.00 997.00 996. 90 1000.00 1000.10 1000.20 

HEC-1 INPUT PAGE 12 

LINE ID ......• 1. ...... 2 ....... 3 ....... 4 ....... 5 .•••••. 6 ....... 7 ....... 8 ...•••• 9 ...... 10 

456 KK 102 BASIN 
457 KM BASIN BOUNDARY FROM SUN CITY GRAND AND BEARS1EY CSR 
458 BA 1. 884 
459 1G 0.22 0.26 5. 20 0.32 31 
460 UI 0 163 239 617 823 984 1201 1620 2018 1592 
461 UI 1312 1066 865 669 385 279 230 163 100 so 
462 UI 50 50 50 50 0 0 0 0 0 0 • 463 UI 0 0 0 0 0 0 0 0 0 0 
464 UI 0 0 0 0 0 0 0 0 0 0 

465 KK DL02RE DIVERT 
466 KM Master Drainage Report for Del Webb's Grand Avenue Property 
467 DT RL02 117.2 0.0 
468 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
469 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

470 KK 102006 ROUTE 



471 
472 
473 
474 
475 
476 
477 

478 
479 
480 
481 
482 
483 
484 
485 
486 

487 
488 
489 
490 
491 

492 
493 

LINE 

494 
495 
496 
497 
498 
499 

500 
501 
502 
503 
504 
505 
506 
507 

508 
509 
510 
511 
512 
513 
514 
515 
516 

517 
518 
519 
520 
521 

522 
523 

524 
525 
526 
527 
528 
529 
530 

LINE 

531 
532 
533 
534 
535 
536 
537 
538 
539 

540 
541 
542 
543 
544 

545 
546 
547 
548 
549 
550 
551 

552 
553 

KM 
KM 
KM 
RS 6 
RC 0.032 
RX 100.00 
RY 1000.4 

KK D06 
KM 
BA 0.463 
LG 0.22 
UI 0 
UI 105 
UI 0 
UI 0 
UI 0 

KK DD06RE 
KM 
DT RD06 
DI 0.0 
DQ 0.0 

KK CPD06 
HC 3 

Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
on aerial I Manning's N Value: earth w/ sparse trees and shrubs 
exist conditions: outfall to south into L303 ROW 

FLOW 
0.032 0.013 8306 0. 0043 0. 00 

101.00 102.00 114.00 153.00 165.00 166.00 167.00 
999.90 999.80 997.00 997.10 999.80 999.90 1000.35 

BASIN 
BASIN BOUNDARY FROM SUN CITY GRAND 

0.19 6.60 0.18 32 
61 202 331 443 696 615 450 
69 34 19 19 19 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

DIVERT 
Master Drainage Report for Del Webb's Grand Avenue Property 

32.0 0.0 
500.0 5000.0 
500.0 5000.0 

COMBINE 
4.759 

50000.0 
50000.0 

0. 0 
0. 0 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

326 
0 
0 
0 
0 

0.0 
0.0 

193 
0 
0 
0 
0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ......• 6 .•..... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

DD06SE 

DD06S 
0.0 
0.0 

D06D07 

12 
0.013 

100.00 
1266.0 

D07 

0.886 
0.21 

0 
548 

26 
0 
0 

DD07RE 

RD07 
0.0 
0.0 

CPD07 
2 

D07D02 

DIVERT 
Divert based on capacity at Bell Road. Bell Rd section from 
Final Drainage Report for Westfield Commons Jan 2008 

0.0 0.0 
100.0 200.0 300.0 370.0 400.0 800.0 1000.0 10000.0 

0.0 0.0 0.0 0.0 30.0 430.0 630.0 9630.0 

ROUTE 
Cross-section: Cross-section determined from aerial 
Manning's N Value: street and ROW, left overbank is 
earth with sparse trees and shrubs 

FLOW 
0.013 0.013 2785 0.0052 0.00 

100.10 118.70 118.80 165.00 211.10 211.20 230.00 
1264.00 1263.74 1263.24 1264.00 1263.50 1264.00 1264.38 

BASIN 
BASIN BOUNDARY FROM SUN CITY GRAND 

0. 23 6. 20 0. 22 27 
85 163 359 467 575 744 1058 862 

433 301 162 141 86 62 26 26 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

DIVERT 
Master Drainage Report for Del Webb's Grand Avenue Property 

61.2 0. 0 
500.0 50 0 0. 0 50000.0 
500.0 50 0 0. 0 50000.0 

COMBINE 
5.645 

ROUTE 

0.0 
0.0 

0.0 
0.0 

o.o 
0.0 

0.0 
0.0 

0.0 
0.0 

Cross-section: Estimated 3' deep, side slopes and width based 
on aerial I Manning's N Value: earth w/ sparse trees and brush 

1 FLOW 
0.032 0.032 

100.00 100.10 
1001.0 999.90 

0.032 
100.20 
999.80 

1520 
133.00 
997.00 

0. 0013 
156.00 
997.10 

HEC-1 INPUT 

0.00 
174.80 
999.80 

174.90 175.00 
999.90 1001.00 

0.0 
0.0 

689 
26 

0 
0 
0 

0.0 
0.0 

ID ......• 1. ...... 2 ••••••• 3 ••••••• 4 •••.... 5 ....... 6 ...•.•. 7 ..•.... 8 ......• 9 ••••.. 10 

KK DOl BASIN 
KM BASIN BOUNDARY FROM SUN CITY GRAND 
BA 1. 564 
LG 0. 21 0. 26 5.10 0.34 24 
UI 0 131 176 483 649 775 937 1194 1647 1366 
UI 1110 920 751 604 410 232 215 142 129 40 
UI 40 40 40 40 40 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DDOlRE DIVERT 
KM Master Drainage Report for Del Webb's Grand Avenue Property 
DT RDOl 97.0 0.0 
DI 0.0 500.0 5000.0 50000.0 0. 0 0.0 0.0 0.0 0. 0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0. 0 0.0 0. 0 0.0 0.0 0.0 

KK D01D02 ROUTE 
KM Cross-section: Golf course, assumed 0.5% side slopes, V-ditch 
KM Manning's N Value: golf course 
RS 18 FLOW 
RC 0.025 0.025 0.025 9289 0.0038 0.00 
RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

KK D02 BASIN 
KM BASIN BOUNDARY FROM SUN CITY GRAND 

PAGE 13 
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554 BA 1. 844 
555 LG 0.21 0.26 5. 40 0. 29 28 
556 UI 0 170 295 683 902 1091 1371 1988 1900 1476 
557 UI 1205 961 751 442 293 240 170 90 52 52 
558 UI 52 52 0 0 0 0 0 0 0 0 
559 UI 0 0 0 0 0 0 0 0 0 0 
560 UI 0 0 0 0 0 0 0 0 0 0 

561 KK DD02RE DIVERT • 562 KM Master Drainage Report for Del Webb's Grand Avenue Prop~rty 
563 DT RD02 125.6 0.0 
564 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
565 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

566 KK CPD02 COMBINE 
567 HC 3 9. 053 

HEC-1 INPUT PAGE 15 

LINE ID ....... 1. ..•... 2 ••..... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....•.• 8 .•••••• 9 ...... 10 

568 KK D02D10 ROUTE 
569 KM Cross-section determined from site visit by John Holmes at FCDMC 
570 RS 8 FLOW 
571 RC 0.032 0.032 0.032 5395 0. 0037 0.00 
572 RX 100.00 102.50 105.00 110.00 120.00 125.00 127.50 130.00 
573 RY 1242.0 1241.00 1240.00 1238.00 1237.90 1240.00 1241.00 1242.00 

574 KK D09 BASIN 
575 KM BAS IN BOUNDARY FROM MOUNTAIN VISTA RANCH 
576 BA 0. 265 
577 LG 0.25 0. 25 5. 70 0. 24 35 
578 UI 0 39 152 231 338 457 320 225 135 67 
579 UI 42 16 12 12 0 0 0 0 0 0 
580 UI 0 0 0 0 0 0 0 0 0 0 
581 UI 0 0 0 0 0 0 0 0 0 0 
582 UI 0 0 0 0 0 0 0 0 0 0 

583 KK DD09RE DIVERT 
584 KM Drainage Report for Montain Vista Ranch 
585 DT RD09 15.8 0.0 
586 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
587 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 o.o 0.0 0.0 

588 KK D09D10 ROUTE 
589 KM Cross-section: Estimated V-ditch w/ 4:1 side slopes 
590 KM Manning's N Value: earth with grass, sparse trees and shrubs 
591 RS 1 FLOW 
592 RC 0.025 0.025 0.032 1657 0.0043 0.00 
593 RX 100.00 105.00 110.00 130.00 150.00 160.00 165.00 167.00 
594 RY 1000.0 999.90 999.80 996.80 996.70 998.70 999.80 1000.00 • 595 KK DD06SERETRIEVE 
596 DR DD06S 

597 KK DO 6D1 0 ROUTE 
598 KM Cross-section: From Final Drainage Report for Westfield Commons 
599 RS 13 FLOW 
600 RC 0.030 0.030 0.030 8002 0.0044 0.00 
601 RX 100.00 109.00 113.00 118.00 125.00 131.00 137.00 142.00 
602 RY 1240.0 1239.82 1238.04 1236.26 1236.16 1238.04 1239.60 1240.82 

603 KK D10 BASIN 
604 KM BASIN BOUNDARY FROM MOUNTAIN VISTA RANCH 
605 KM COMMERCIAL DEVLP AND AG LANG 
606 BA 0.628 
607 LG 0.24 0.26 5.80 0. 23 34 
608 UI 0 80 248 420 555 842 875 632 466 317 
609 UI 155 111 69 25 25 25 0 0 0 0 

HEC-1 INPUT PAGE 16 

LINE ID ....... 1. ...... 2 ...••.. 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

610 UI 
611 UI 
612 UI 

613 KK DD10RE DIVERT 
614 KM Mountain Vista Ranch Drainage Proposal for Reems Road 
615 KM Drainage Report for Montain Vista Ranch, Final Drainage Report Westfiel 
616 KM Commons Final Drainage Report for Greenway & Reems, Final Drainage 
617 KM Report for the Interim Condition for Westfield Commons Subd 
618 DT RD10 37.8 0.0 
619 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0. 0 0.0 0.0 
620 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0. 0 

621 KK CPD10 COMBINE 
622 HC 4 9.946 

623 KK D10D19 ROUTE 
624 KM Cross-section determined from Drainage Report 
625 KM for Channelization of Reems Road Floodplain along Tash Project. 
626 RS 3 FLOW • 627 RC 0.022 0.022 0.022 5364 0.0027 o.oo 
628 RX 100.00 107.60 115.20 122.80 130.80 138.40 146.00 153.60 
629 RY 1220.0 1218.00 1216.00 1214.00 1213.90 1216.00 1218.00 1220.00 

630 KK L09 BASIN 
631 KM BASIN BOUNDARY FROM SURPRISE FARMS 
632 BA 0.489 
633 LG 0.27 0.27 5. 70 0. 24 31 
634 UI 0 60 171 304 396 565 703 510 385 282 
635 UI 152 100 62 32 18 18 18 0 0 0 
636 UI 0 0 0 0 0 0 0 0 0 0 



637 
63S 

639 
640 
641 
642 
643 
644 
645 
646 

647 
64S 

LINE 

649 
650 
651 
652 
653 
654 
655 

656 
657 

65S 
659 
660 
661 
662 

663 
664 
665 
666 
667 

66S 
669 
670 
671 
672 
673 
674 

675 
676 
677 
67S 
679 
6SO 
6S1 
6S2 
6S3 

6S4 
6S5 
6S6 
6S7 
6SS 
6S9 
690 

LINE 

691 

692 
693 

694 
695 
696 
697 
69S 
699 
700 

701 
702 
703 

704 
705 
706 
707 
70S 
709 
710 

711 
712 
713 
714 
715 
716 
717 

UI 
UI 

KK OLD 9RE DIVERT 
KM Final Drainage Report for Parcels 2-7 of Surprise Farms, Parcel 8 
KM (Basins A, B, C). Final Drainage Report for Safeway Store #1997, 
KM Retention Calculations for New Dysart Elementary School No. 9 
KM at Site J (excess of 3.30 ac-ft). 
DT RL09 40.3 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

KK DL051RETRIEVE 
DR DL051S 

HEC-1 INPUT 

0. 0 
0. 0 

ID ....... 1. ...... 2 ....... 3 .....•• 4 ••..... 5 ....... 6 ....... 7 ....... S .•..... 9 ...... 10 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
KM 
KM 
KM 
DT 
DI 

L05LO 9 ROUTE 
Cross-section: Cross-section determined from aerial 
Manning's N Value: earth w/ sparse trees and brush 

15 FLOW 
0.032 0.032 0.032 5376 0.0045 0.00 

100.00 240.00 2SO.OO 400.00 440.00 4SO.OO 500.00 550.00 
125S. 0 1254.00 1253.00 1253.00 1253.00 1254.00 1255.00 1257.00 

CPL09 COMBINE 
2 2. 901 

DL091 DIVERT 
L303 at Greenway intersection split flow 

DL091S 0.0 0. 0 
0.0 139.S 574.5 1711.2 3567.S 0.0 0.0 0. 0 0.0 
0.0 14.8 433.6 1380.6 2769.3 0.0 0.0 o.o 0.0 

DL092 DIVERT 
L303 at Greenway intersection split flow 

DL092S 0.0 0.0 
0.0 125.0 140.9 330.6 79S.6 0.0 0.0 0.0 0.0 
0. 0 0. 0 15.9 177.9 429.6 0.0 0.0 0.0 0.0 

L09DOS ROUTE 
Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
on aerial I Manning's N Value: retention basins, earth w I grass 

1 FLOW 
0.025 0.025 

100.00 101.00 
1000.2 1000.10 

DOS BASIN 

0.025 
102.00 

1000.00 

2922 
114.00 
997.00 

BASIN BOUNDARY FROM LOOP 
0.514 

0.2S 0.26 5. 40 0. 29 
0 44 62 164 

361 297 241 192 
13 13 13 13 

0 0 0 0 
0 0 0 0 

DDOSRE DIVERT 

0.0014 0.00 
133.00 145.00 146.00 147.00 
997.00 1000.00 1000.10 1000.20 

303 AND NORTHWEST RANCH 

30 
219 262 31S 419 
11S 76 69 44 

0 0 0 0 
0 0 0 0 
0 0 0 0 

545 
35 

0 
0 
0 

Final Drainage Report for Surprise Farms Parcel 12 (Parcel 12 Basin A 
only, Basin B/C same as Tract 0), Final Drainage Report for 
Parcel 13 of Surprise Farms (Tract o, P), Final Drainage Report 
for Surprise Farms Parcel 9 (Tract K and 9), Final Drainage Report 

RODS 26.0 0.0 

0.0 
0. 0 

0.0 
0.0 

442 
13 

0 
0 
0 

0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
HEC-1 INPUT 

ID ....... 1. ...... 2 •••.•.• 3 ••••••• 4 ••.•••• 5 ••••••• 6 •.••••• 7 •••••.. 8 .•••••• 9 •••••. 10 

DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK DL052RETRIEVE 
DR DL052S 

KK L05DOS ROUTE 
KM Cross-section: Estimated v ditch 2' deep width based on aerial 
KM Manning's N Value: earth w/ grass 
RS 19 FLOW 
RC 0. 022 0. 022 0. 022 7790 0.0039 0.00 
RX 100.00 120.00 130.00 150.00 151.00 170.00 1SO.OO 200.00 
RY 1000.0 999.20 99S.SO 99S.OO 997.90 99S.SO 999.20 1000.00 

KK CPO OS COMBINE 
KM Sarival at Greenway 
HC 3 3. 415 

KK DOSD16 ROUTE 
KM Cross-section: Ag field, assumed 0. 5% side slopes 
KM V-ditch I Manning's N Value: .Ag field 
RS 11 FLOW 
RC 0.03S 0.03S 0.03S 534S 0.0053 0.00 
RX 100.00 200.00 400.00 500.00 550.00 600.00 soo.oo 900.00 
RY 1000.0 999.50 998.50 99S.OO 99S. 25 99S.50 999.50 1000.00 

KK LO 6 BASIN 
KM BASIN BOUNDARY FROM SURPRISE FARMS AND SF SCHOOL DISTRICT 
BA 0. 696 
LG 0. 2S 0. 29 5.30 0. 2S 23 
UI 0 103 394 600 S74 1202 S43 594 364 175 
UI 113 45 32 32 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
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718 
719 

720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 

LINE 

734 
735 
736 
737 
738 
739 
740 
741 

742 
743 
744 
745 
746 

747 
748 
749 
750 
751 
752 
753 

754 
755 
756 
757 
758 
759 
760 
761 
762 

763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 

LINE 

779 
780 

781 
782 
783 
784 
785 
786 
787 
788 

789 
790 
791 
792 
793 
794 
795 

796 
797 

798 
799 
800 
801 
802 

803 
804 

UI 
UI 

KK DL06RE 
KM 
KM 
KM 
KM 
KM 
KM 
KM 

KM 
KM 
KM 
KM 
KM 
KM 

DIVERT 
Final Drainage Report for Surprise Farms Phase 5 (Tracts Al, B, Cl, G, 
KN, Ml, Nl, 0, P, Q SlN, SlS, Z), Drainage Report for Surprise Farms 
Phase 4 Parcel 1 (TR-lD, lF, 3Al, & 3A2 (3As in Parcel 48)), 
Drainage Report for City of Surprise Surprise Farms Park (Basins 1, 2, 5) 
Drainage Report for Surprise Farms Phase 4B Infrastructure (Retention 
in Surrounding Basins except for missing reports: TR-2Bl, 2B2, 3N, 
3H, 3K, 4J), Drainage Report for Surprise Farms Phase 4 Parcel 5 
(TR-5Al, 5A2, SB West, SB East, 50), Drainage Report for 
Surprise Farms Phase 4 Parcel 6 (TR 6J), Drainage Report for 
Surprise Farms Phase III Parcel 1 (Retention Basin 1,2,3,4) 
Drainage Report for Surprise Farms Phase III Parcel 2 
(Basins 1,2,3,4,5), Drainage Report for Surprise Farms Phase III Parcel 
for Surprise Farms Phase III Parcel 4 (Basin 1,3,6), Drainage Report 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

for Surprise Farms Phase III Parcel 5 (Basin 1), Drainage 
Report for Surprise Farms Phase III Parcel 3 
(Basin 1, 2, 3, 4), Drainage Report for New 
Dysart Preschool (One basin on N Corner), Drainage Report for 
Dysart Elementary School No 15 and Preschool 

RL06 59.3 0.0 

KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

0.0 500.0 5000.0 50000.0 0.0 0.0 o.o o.o 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

0.0 
0.0 

KK DL06SE DIVERT 
KM 179th at Greeway split flow 
DT DL06S 0.0 0.0 
DI 0.0 125.4 973.2 2548.4 5028.3 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 125.4 973.2 2275.2 4106.2 0.0 0.0 0.0 0.0 0.0 

LO 6LO 7 ROUTE 
Cross-section: Cross-section determined from A-team survey 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Manning's N Value: street and earth channel with sparse trees and shrubs 
1 FLOW 

0.032 0.013 
100.00 100.10 
1286.2 1286.10 

107 BASIN 

0.013 2771 0.0031 0.00 
100.20 122.00 126.00 133.00 146.00 159.00 

1286.00 1282.00 1282.00 1283.00 1283.00 1283.80 

BASIN BOUNDARY FROM SURPRISE FARMS 
0.632 

0. 28 0. 29 5.30 0.28 26 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

0 88 314 494 682 1047 799 581 403 192 
126 

0 
0 
0 

DL07RE 

75 27 27 27 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

DIVERT 
Drainage Report for Surprise Farms Phase II Infrastructure, Drainage 
Report for Surprise Farms Community Park (Community Parks Basin A, B) 
Pavement Drainage Report for Surprise Farms School Site 
(High School Basin A, B1, C1, D, E, F1), Drainage Report for 
Surprise Farms Phase 2 Parcel 6, Drainage Report for Surprise 
Farms Phase I I I Parcel 6 (Basins 1, 2, 3, 4, 5) , Drainage Report for 
Surprise Farms Phase 2 Parcel 1, Drainage Report for Surprise Farms 
Phase 2 Parcel 5, Drainage Report for Surprise Farms Phase 2 Parcel 2, 
Drainage Report for Surprise Farms Phase 2 Parcel 4, 
Drainage Report for Surprise Farms 
Phase 2 Parcel 3, Drainage Report for City of Surprise Surprise Farms 
Drainage Report for Surprise Farms Phase 2 Parcel 1 

RL07 46.3 0.0 

0 
0 
0 
0 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 o.o 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK DL03SERETRIEVE 
DR DL03S 

KK L0307A ROUTE 
KM Cross-section: Channel is 16' wide and 2' deep with 4: side slopes per 
KM Surprise Farms Phase II Infrastructure Report (Report 287) 
KM Manning's N Value: riprap and pavement 
RS 3 FLOW 
RC 0.013 0.032 
RX 100.00 119.00 
RY 1000.D 999.60 

KK L0307B ROUTE 

0.032 
119.50 

1000.10 

3088 
155.00 
999.50 

0.0052 
163.00 
997.50 

0.00 
171.00 
999.50 

172.00 173.00 
999.70 1000.00 

KM Cross-section: Cross section determined from aerial, 1/2 street section 
KM Manning's N Value: pavement, earth with sparse trees and shrubs 
RS 12 FLOW 
RC 0.013 0.013 0.032 2848 0.0018 0.00 
RX 100.00 100.10 105.00 115.00 115.10 115.50 132.00 134.00 
RY 1001.0 1000.00 999.90 999.60 1000.10 1000.20 1000.30 1000.40 

KK L07L08 ROUTE 
KM Cross-section: Cross-section determined from A-team survey 

• 
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• 
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805 
806 
807 
808 
809 

810 
811 
812 
813 
814 
815 
816 
817 
818 

LINE 

819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 

831 
832 

833 
834 
835 
836 
837 
838 
839 

840 
841 

842 
843 
844 
845 
846 
847 
848 

849 
850 
851 
852 
853 
854 
855 
856 
857 
858 

LINE 

859 
860 
861 
862 
863 
864 
865 
866 
867 
868 

869 
870 
871 
872 
873 
874 
875 

876 
877 

878 
879 
880 
881 
882 
883 
884 

885 
886 
887 
888 
889 

KM Manning's N Value: clean earth; straight 
RS 1 FLOW 
RC 0.022 0.022 0.022 2557 0.0041 0. 00 
RX 100.00 100.90 101.00 115.00 127.00 150.00 151.00 152.00 
RY 1279.6 1279.50 1277.50 1275.50 1278.50 1279.50 1279.60 1279.70 

KK LOS BASIN 
KM BASIN BOUNDARY FROM SURPRISE FARMS 
BA 0.485 
LG 0. 27 0.17 7.30 0.13 31 
UI 0 55 144 267 344 458 673 533 411 312 
UI 220 113 85 55 24 17 17 17 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 

KK DL08RE DIVERT 
KM Final Drainage Report for Surprise Farms Parcel 12 (Parcel 12 Basin A 
KM only, Basin B/C same as Tract 0), Final Drainage Report for Parcel 13 of 
KM Surprise Farms (Tract 0, P), Final Drainage Report for Surprise Farms 
KM Parcel 9 (Tract K and 9), Final Drainage Report for Parcel 10 & 11 of 
KM Surprise Farms (Tract L, M, N), Drainage Report for Parcel 15 (Basins 
KM A & B only, Basin C in School Site), Drainage Report for New Dysart 
KM Elementary School No 18, Remaining retention volume estimated based 
KM on aerial 
DT RL08 39.4 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
* 

KK DL04SERETRIEVE 
DR DL04S 

KK L04L08 ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: street and earth with sparse trees and shrubs 
RS 1 FLOW 
RC 0.013 0.013 0. 032 5352 0.0042 0.00 
RX 100.00 100.10 100.20 115.20 115.30 115.40 145.00 153.00 
RY 1000.0 999.90 999.80 999.50 1000.00 1000.10 1000.20 1000.30 

KK CPL08 COMBINE 
HC 3 3.739 

KK L08L12 ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: street, earth with grass and forbs 
RS 14 FLOW 
RC 0. 013 0. 025 0. 025 5397 0.0031 0.00 
RX 100.00 107.00 112.00 116.00 122.00 126.00 165.00 280.00 
RY 1248.5 1248.50 1248.00 1247.50 1247.51 1248.00 1248.20 1248.50 

KK L10 BASIN 
KM BASIN BOUNDARY FROM SIERRA MONTANA 
KM WADDELL HACIENDAS AND BEARDSLEY CSR 
BA 0.844 
LG 0.27 0. 25 4. 55 0.39 18 
UI 0 95 239 450 581 762 1140 942 727 555 
UI 407 211 158 97 56 29 29 29 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 

DL1 ORE DIVERT 
Final Drainage Report for Sierra Montana Parcel 4 (Basins 1, 2), 
Drainage Report for Sierra Montana Parcel 1 (Basins 1, 2, 3, 3A, 38), 
Drainage Report for Sierra Montana Parcel 3 (Basins 3, 3A, 38, 3C), 
Drainage Report for Sierra Montana Infastructure Phase II (P2 Retention) 
Sierra Montana Final Drainage Report Parcel 5 (Basins 1,2,3,4,7,8) 
Sierra Montana Final Drainage Report Parcel 6 (Basins 1,2,3,4,6) 

RL10 34.2 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

L10L11 ROUTE 
Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
on aerial I Manning's N Value: earth with sparse trees and shrubs 

3 FLOW 
0.032 0.032 

100.00 100.10 
1000.2 1000.10 

DL06SERETRIEVE 
DL06S 

L06L11 ROUTE 

0.032 
100.20 

1000.00 

3249 
112.00 
997.00 

0.0031 0.00 
154.00 166.00 183.00 185.00 
997.00 1000.00 1000.30 1000.40 

Cross-section: Estimated 3' deep and 4:1 side slopes, width based 
on aerial I Manning's N Value: earth wl sparse trees and shrubs 

1 FLOW 
0.032 0.032 

100.00 106.00 
1290.5 1290.30 

L11 BASIN 

0.032 8226 0.0043 0.00 
112.00 124.00 154.00 166.00 172.00 178.00 

1290.00 1287.00 1287.10 1290.00 1290.25 1290.50 

BASIN BOUNDARY FROM SIERRA MONTANA 
WADDELL CHANNEL DESIGNED FOR 512 CFS PER DEVELOPMENT RPT 

0. 622 
0.25 0.25 4.90 0.35 34 

PAGE 21 

PAGE 22 



890 
891 
892 
893 
894 

895 
896 
897 
898 
899 
900 
901 
902 

LINE 

903 
904 

905 
906 

907 
908 
909 
910 
911 
912 
913 
914 

915 
916 

917 
918 
919 
920 
921 

922 
923 
924 
925 
926 
927 
928 

929 
930 
931 
932 
933 
934 
935 
936 
937 

938 
939 
940 
941 
942 
943 

LINE 

944 
945 

946 
947 
948 
949 
950 

951 
952 
953 
954 
955 

956 
957 
958 
959 
960 
961 
962 

963 
964 
965 
966 
967 
968 
969 
970 
971 
972 

UI 
UI 
UI 
UI 
UI 

0 
140 

0 
0 
0 

81 
99 

0 
0 
0 

KK DL11RE DIVERT 

261 
55 

0 
0 
0 

432 
25 

0 
0 
0 

575 
25 

0 
0 
0 

898 
25 

0 
0 
0 

841 
0 
0 
0 
0 

613 
0 
0 
0 
0 

448 
0 
0 
0 
0 

287 
0 
0 
0 
0 

KM Sierra Montana Parcel 8 (Basins 8, SA, BB), Parcel 9 (Basins 9, 9A, 8C), 
KM Parcel 7 (Basins 1-4), Parcel 12 (included in Parcel 14 report), P 
KM arce1 14 (Basins 1,2,3a,3b,4a,4b,5,6,7,8,DS2,0S4,0S5 (Includes 
KM Retention for Pl4 &12)), Parcel 20 (Basins R20C, R20, R20A), 
KM Phase lS and lN estimated from aerial, Infrastructure Phase I 
KM (Retention from Parcel 21) 
DT RL11 47.6 0.0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

or 
DQ 

0.0 
0.0 

500.0 5000.0 50000.0 
500.0 5000.0 50000.0 

KK DL07SERETRIEVE 
OR DL07S 

KK L07L11 ROUTE 

0.0 
0.0 

0. 0 
0. 0 

0.0 
0.0 

0.0 
0.0 

0. 0 
0. 0 

KM Cross-section: 3' deep, 6:1 side slope and 6' bottom width per 
KM Drainage Report for Sierra Montana Infrastructure Phase I (Report 
KM Manning's N Value: earth with sparse trees and shrubs 
RS 16 FLOW 
RC 0.032 0.032 0.032 8463 0.0026 0.00 
RX 100.00 101.00 102.00 120.00 126.00 144.00 145.00 146.00 
RY 1000.0 999.90 999.80 996.80 996.70 999.80 999.90 1000.00 

KK CPL11 COMBINE 
HC 4 4.089 

KK 
KM 
DT 
or 
DQ 

DL11SE DIVERT 
Waddell at 

OLliS 0.0 
0.0 309.0 
0.0 0.0 

L11L12 ROUTE 

173rd 
0.0 

1207.7 
22.5 

alignment split flow 

2631.3 4439.4 
147.6 353.8 

0.0 
0.0 

0.0 
0.0 

Cross-section: Cross-section determined from aerial 
Manning's N Value: earth with grass and forbs 

2 FLOW 
0.025 2002 0.0032 0.00 

0.0 
0.0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

0.025 0.025 
100.00 110.00 
1249.5 1249.00 

180.00 190.00 200.00 220.00 240.00 240.10 
1248.50 1247.00 1248.50 1248.70 1248.80 1249.50 

KK L12 BASIN 
KM BASIN BOUNDARY FROM SIERRA MONTANA, AG LAND AND 1990 TOPO 
BA 0.358 
LG 0.39 0.25 6.20 0.22 10 
UI 0 30 41 111 149 178 216 276 
UI 254 210 171 137 92 53 49 32 
UI 9 9 9 9 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 

KK DL12RE DIVERT 

0.0 
0.0 

378 
29 

0 
0 
0 

KM Sierra Montana Parcel 16 (Basins lOA, 16B), Parcel 15 (Basins 15A, 
KM 15B, 15C), Parcel 18 (Basins 18A-D), Sierra Montana Crossings 
DT RL12 9.0 0.0 
or o.o soo.o 5000.0 50000.0 o.o o.o o.o o.o o.o 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

0.0 
0.0 

909) 

0.0 
0.0 

312 
9 
0 
0 
0 

0.0 
0.0 

ID •••..•. 1. ...... 2 ••••••• 3 ••••••• 4 ..••••• 5 ••••••• 6 ••....• 7 ••••••• 8 •.••••• 9 •••••• 10 

KK CPL12 COMBINE 
HC 3 5.563 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
or 
DQ 

DL121 DIVERT 
Waddell at 

DL121S 0.0 
0.0 3141.9 
0.0 550.7 

DL122 DIVERT 
Waddell at 

DL122S 0.0 
0.0 2591.2 
0.0 31.8 

ROUTE 

Cotton split flow 
0.0 

7409.3 13063.4 20317.2 
2126.5 4314.6 7195.9 

Cotton split flow 
0.0 

5282.9 8748.8 13121.3 
90.0 165.3 254.6 

0.0 
0. 0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

KK L12L13 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Ag field, assumed 0. 5% side slopes, V-ditch 
Manning's N Value: Ag field 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

3 FLOW 
0.038 0.038 

100.00 200.00 
1000.0 999.50 

L13 BASIN 

0.038 
400.00 
998.50 

2537 
500.00 
998.00 

BASIN BOUNDARY FROM AERIAL 
EASTERN BOUNDARY LOOP 303 

0.483 
0.49 

0 
244 

97 
25 

4 

0.25 
29 

244 
83 
16 

4 

4.90 
29 

244 
91 
16 

4 

0.44 
42 

214 
55 
16 

4 

0.0051 
550.00 
998.25 

0.00 
600.00 
998.50 

800.00 900.00 
999.50 1000.00 

PHOTOGRAPHY OF AG LAND 

3 
69 

203 
50 
16 

4 

125 
224 

46 
9 
4 

171 
162 

36 
4 
4 

159 
159 

36 
4 
4 

0.0 
0.0 

0.0 
0.0 

224 
147 

27 
4 
4 

0.0 
0.0 

0.0 
0.0 

224 
111 

26 
4 
4 

• 
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973 

974 
975 

976 
977 
978 
979 
980 
981 
982 

LINE 

983 
984 

985 
986 
987 
988 
989 
990 

991 
992 
993 
994 
995 
996 

997 
998 
999 

1000 
1001 
1002 
1003 

1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 

1014 
1015 

1016 
1017 
1018 
1019 
1020 
1021 
1022 

LINE 

1023 
1024 

1025 
1026 
1027 
1028 
1029 

1030 
1031 
1032 
1033 
1034 

1035 
1036 
1037 
1038 
1039 
1040 
1041 

1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 

1051 

UI 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

DL091RETRIEVE 
DL091S 

LD9Ll3 ROUTE 
Cross-section: Ag field, assumed 0. 5% side slopes, V-ditch 
Manning's N Value: Ag field 

61 FLOW 
Oo038 Oo038 

lOOoOO 200o00 
lDOOoO 999o50 

Oo038 
400o00 
998o50 

5317 
500000 
998o00 

Oo0039 
550o00 
998 0 25 

HEC-1 INPUT 

OoOO 
600o00 
998o50 

800o00 900o00 
999o50 lOOOoOO 

I Do o o o o o ol. o o o o o o2o o o o o o o3o o o o o o o4 o o o o o o o5o o o o o o o 6o o o o o o o 7 o o o o o o o 8 o o o o o o o 9 o o o o o olO 

KK CPL13 COMBINE 
HC 3 7o021 

KK DL131 DIVERT 
KM L303 at Waddell split flow 
KM Orig calc's by KHA, 2008o Modified for SE component 
DT DL131S DoD OoO 
DI OoO 100o5 491.9 1284o7 2545 0 0 OoO OoO OoO OoO 0 0 0 
DQ OoO 99o9 470o6 1082o3 1928o4 OoO OoO OoO OoO Do 0 

KK DL132 DIVERT 
KM L303 at Waddell split flow 
KM Orig calc's by KHA, 2008o Modified for SE component 
DT DL132S OoO OoO 
DI OoO Oo6 21.3 202o4 616o6 OoO OoO OoO OoO OoO 
DQ OoO Oo6 14 0 2 36 0 5 64o9 OoO OoO OoO OoO OoO 

KK Ll3Dl6 ROUTE 
KM Cross-section: Ag field, assumed Oo5% side slopes, V-ditch 
KM Manning's N Value: Ag field 
RS 17 FLOW 
RC Oo038 Oo038 Oo038 2781 Oo0033 OoOO 
RX lDOoOO 200o00 400o00 500o00 550o00 600o00 800o00 900o00 
RY lDOOoO 999 0 50 998o50 998o00 998 0 25 998o50 999 0 50 lOOOoOO 

KK Dl6 BASIN 
KM BASIN BOUNDARY FROM AG LAND AND 1990 TOPO 
BA Do 517 
LG Oo48 0 0 25 4 0 90 Oo44 
UI 0 32 32 50 81 146 188 187 239 267 
UI 269 269 265 224 238 217 168 185 128 117 
UI 94 96 74 58 52 41 40 31 29 28 
UI 18 18 18 18 9 4 4 4 4 4 
UI 4 4 4 4 4 4 4 4 4 4 
UI 4 4 4 4 0 0 0 0 0 0 

KK DL092RETRIEVE 
DR DL092S 

KK LD 9Dl6 ROUTE 
KM Cross-section: Ag field, assumed 0.5% side slopes, V-ditch 
KM Manning's N Value: Ago Field 
RS 1 FLOW 
RC Oo038 Oo038 00038 5960 Oo0060 OoOO 
RX lDOoOO 200o00 400o00 500o00 550o00 600o00 800o00 900o00 
RY lDOOoO 999o50 998o50 998o00 998 0 25 998o50 999 0 50 lDOOoOO 

HEC-1 INPUT 

I Do o o o o o ol. o o o o o o2 o o o o o o o3o o o o o o o4 o o o o o o o5o o o o o o o 6o .. o o o o 7. o .. o o o So o o o o o o 9o o o o o olO 

KK CPD16 COMBINE 
HC 4 8o052 

KK DD161 DIVERT 
KM Waddell at Sarival split flow 
DT DD161S OoO OoO 
DI OoO 52o0 492o4 1578o2 3317 0 0 DoD OoO Do 0 OoO OoO 
DQ OoO 38o3 403o6 1166ol 2341.9 DoD OoO OoO OoO OoO 

KK DD162 DIVERT 
KM Waddell at Sari val split flow 
DT DD162S OoO OoO 
DI OoO 13 0 7 88o8 4l2o0 975 ol OoO DoD OoO OoO OoO 
DQ OoO 704 32.2 66 0 7 108o7 OoO 0 0 0 OoO 0.0 OoO 

KK Dl6Dl8 ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: street and ROW 
RS 3 FLOW 
RC Oo032 Oo0l3 Oo013 2183 0 0 0035 0 o DO 
RX lDOoOO 101o00 102o00 148o00 148ol0 176o00 177 oOO 178 0 00 
RY 1000o0 999o90 999o80 999o70 999 0 20 999o80 999o90 lOOOoOO 

KK DIS BASIN 
KM BASIN BOUNDARY FROM LEGACY PARK 
BA Oo199 
LG 0 0 25 0 0 25 4o60 Oo40 30 
UI 0 85 259 479 381 209 75 30 14 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DD18RE DIVERT 

PAGE 25 
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1052 KM Master Drainage Report for Legacy Pare (has excess retention) 
1053 DT RD18 17.2 0.0 
1054 DI 0.0 500.0 5000.0 50000.0 0. 0 0.0 0.0 0.0 0.0 0.0 
1055 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1056 KK CPD18 COMBINE 
1057 HC 2 8.251 

HEC-1 INPUT PAGE 27 • LINE ID ••.•••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••... 6 .•••••• 7 ••••••• 8 •.•.... 9 •..•.. 10 

1058 KK D18D19 ROUTE 
1059 KM Cross-section: Cross-section determined from aerial 
1060 KM Manning's N Value: street and ROW 
1061 RS 2 FLOW 
1062 RC 0.032 0. 013 0.013 2766 0.0024 0.00 
1063 RX 100.00 101.00 132.50 133.00 133.10 151.00 152.00 153.00 
1064 RY 1000.1 1000.00 999.50 999.40 998.90 999.30 999.40 999.50 

1065 KK Dl7 BASIN 
1066 KM BASIN BOUNDARY FROM LEGACY PARK 
1067 BA 0.197 
1068 LG 0.25 0. 25 3.95 0.58 30 
1069 UI 0 88 267 491 370 194 69 26 14 
1070 UI 0 0 0 0 0 0 0 0 0 
1071 UI 0 0 0 0 0 0 0 0 
1072 UI 0 0 0 0 0 0 0 0 
1073 UI 0 0 0 0 0 0 0 0 

1074 KK DD17RE DIVERT 
1075 KM Master Drainage Report for Kenly Farms Subdivision, Master Drainage 
1076 KM Report for Legacy Pare (has excess retention) 
1077 DT RD17 16.5 0.0 
1078 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 o.o 0.0 0.0 
1079 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1080 KK D17D19 ROUTE 
1081 KM Cross-section: Cross-section from Drainage Report for Channelization of 
1082 KM Reems Road (Report 691) I Manning • s N Value: channel w I grass 
1083 KM bottom and riprap sides 
1084 RS 18 FLOW 
1085 RC 0.032 0.025 0.032 5422 0.0042 0.00 
1086 RX 100.00 101.00 102.00 125.00 133.00 156.00 157.00 159.00 
1087 RY 1000.0 999.90 999.80 993.80 993.70 999.80 999.90 1000.00 

1088 KK D19 BASIN 
1089 KM BASIN BOUNDARY FROM TASH, WAD DEL SQUARE, LME, AND SCHOOL 
1090 BA 0. 50 6 
1091 LG 0.27 0.26 4. 65 0. 39 26 
1092 UI 0 70 172 385 537 585 522 464 353 233 • 1093 UI 180 113 81 64 40 40 9 9 9 9 
1094 UI 9 9 9 9 9 0 0 0 0 0 
1095 UI 0 0 0 0 0 0 0 0 0 0 
1096 UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 28 

LINE ID ...•... 1 ....... 2 ....... 3 ....... 4 ....... 5 ...•••• 6 •...... 7 ....... 8 ....... 9 .....• 10 

1097 KK DD19RE DIVERT 
1098 KM Drainage Report for Greenway Pare at Surprise One, Final Drainage 
1099 KM Report for Retail Center for Venture Development SP06-411, Stormwater 
1100 KM Management Report for Jack in the Box, Final Drainage Report for 
1101 KM Greenway Pare at Surprise Three, Drainage Report for Greenway Pare at 
1102 KM Surprise Two, Drainage Report for Walgreens at Waddell & Reems Case 
1103 KM # SPA04-297, Drainage Report for Waddell Square, Final Drainage Report 
1104 KM for Waddell Square Phase 2-Wells Fargo, Final Drainage Report for 
1105 KM Waddell Square NWC Reems and Waddell, Final Drainage Rpt for Tash 
1106 DT RD19 33.7 0.0 
1107 DI 0. 0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1108 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1109 KK CPD19 COMBINE 
1110 HC 4 16.488 

1111 KK DD191 DIVERT 
1112 KM Waddell at Reems split flow 
1113 DT DD191S 0.0 0.0 
1114 DI 0.0 107.6 404.8 1261.9 2553.0 0.0 0.0 0.0 0.0 o.o 
1115 DQ 0.0 58.0 241.1 802.7 1649.6 0.0 0.0 0.0 0.0 0.0 

1116 KK DD192 DIVERT 
1117 KM Waddell at Reems split flow 
1118 DT DD192S 0.0 0.0 
1119 DI 0.0 49.6 163.7 459.2 903.4 0.0 0.0 0.0 0.0 0.0 
1120 DQ 0.0 27.9 69.2 121.4 182.6 0.0 0.0 0.0 0.0 0.0 

1121 KK D19D20 ROUTE 
1122 KM Cross-section: Cross-section determined from aerial 
1123 KM Manning's N Value: street and earth with sparse trees and shrubs 
1124 RS 4 FLOW 
1125 RC 0.032 0.013 0.013 2674 0.0050 0.00 
1126 RX 100.00 101.00 125.00 150.00 150.10 175.00 189.90 190.00 • 1127 RY 1003.0 999.90 998.90 999.90 999.40 999.60 999.80 1000.25 

1128 KK D20 BASIN 
1129 KM BASIN BOUNDARY FROM COUNTRYSIDE UNITS 1-4 AND COTTON GIN 
1130 BA 0.498 
1131 LG 0. 26 0. 26 4.65 0.39 30 
1132 UI 0 68 230 371 502 789 646 473 338 179 
1133 UI 111 68 25 21 21 0 0 0 0 0 
1134 UI 0 0 0 0 0 0 0 0 0 0 
1135 UI 0 0 0 0 0 0 0 0 0 0 
1136 UI 0 0 0 0 0 0 0 0 0 0 



LINE 

1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 

1145 
1146 

1147 
1148 
1149 
1150 
1151 
1152 
1153 

1154 
1155 

1156 
1157 
1158 
1159 
1160 
1161 
1162 

1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 

1172 
1173 
1174 
1175 
1176 
1177 
1178 

LINE 

1179 
1180 

1181 
1182 
1183 
1184 
1185 
1186 
1187 

1188 
1189 

1190 
1191 
1192 
1193 
1194 
1195 
1196 

1197 
1198 

1199 
1200 
1201 
1202 
1203 

1204 
1205 
1206 
1207 
1208 

1209 
1210 
1211 
1212 
1213 
1214 
1215 

HEC-1 INPUT 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 

KK DD20RE DIVERT 
KM Final Drainage Report Greenway Marketplace Wal-mart Neighborhood 
KM Market #4218-00, Drainage Report for Countryside Elementary School, 
KM Ashton Ranch Water Supply Facility Expansion, Countryside -
KM Preliminary Drainage Report, Final Drainage Report for Cotton Gin 
DT RD20 38.1 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
KM 
KM 
DT 
DI 
DQ 

DD111RETRIEVE 
DD111S 

D11D20 ROUTE 
Cross-section: Cross-section determined from aerial 
Manning's N Value: retention basins, earth w/ grass 

5 FLOW 
0.025 0.025 

100.00 101.00 
1000.2 1000.10 

CPD2 0 COMBINE 
3 17.648 

D20D21 ROUTE 

0.025 
102.00 

1000.00 

6256 
114.00 
997.00 

0.0032 0.00 
190.00 202.00 203.00 204.00 
996.90 1000.00 1000.10 1000.20 

Cross-section: 
trees and shrubs 

Manning's N Value: street and earth with sparse 

5 FLOW 
0.032 0.032 

100.00 100.50 
1000.1 1000.00 

D21 BASIN 

0. 013 
112.00 
997.00 

5323 0.0023 
150.00 162.00 
997.00 1000.00 

BASIN BOUNDARY FROM ASHTON RANCH 
0.496 

0. 2 5 0. 25 4.65 0.40 32 
0 63 196 332 438 

122 87 55 19 19 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

DD21RE DIVERT 

0.00 
198.00 198.00 220.00 
999.46 998.90 999.40 

MULTI UNITS 

665 691 499 
19 0 0 

0 0 0 
0 0 0 
0 0 0 

368 
0 
0 
0 
0 

251 
0 
0 
0 
0 

Final Drainage Report for Ashton Ranch Unit 3, Final Drainage Report for 
Ashton Ranch Unit 1, Final Drainage Report for Ashton Ranch Unit 2, 
Final Drainage Report for Ashton Ranch Unit 4 

RD21 39.9 0.0 
0.0 500.0 5000.0 50000.0 0.0 o.o 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

ID ....... 1. ...... 2 ••.•••• 3 ....... 4 ..•••.. 5 .••.•.. 6 ....... 7 .•..... 8 .••.... 9 •....• 10 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 
* 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
KM 
RS 
RC 
RX 

DD112RETRIEVE 
DD112S 

D11D21 ROUTE 
Cross-section:determined from aerial, street section through subdivision 
Manning's N Value: street, earth with sparse trees and shrubs 

10 FLOW 
0.032 0.013 

100.00 106.00 
1000.0 999.80 

DD121RETRIEVE 
DD121S 

D12D21 ROUTE 

0.032 
115.00 
999.50 

8031 
115.10 
999.00 

0. 0035 
167.00 
998.90 

0.00 
167.10 
999.50 

174.00 179.00 
999.80 1000.00 

Cross-section: Cross-section determined from aerial 
Manning's N Value: street and earth with sparse trees and 

2 FLOW 
0.013 0.013 0. 032 2810 0.0078 0.00 

100.00 105.00 110.00 115.00 140.00 140.10 176.00 177.00 
1000.0 999.90 999.80 999.70 999.20 999.70 999.80 1000.00 

CPD21 COMBINE 
4 18.491 

DD211 DIVERT 
Waddell at Bullard split flow 

DD211S 0.0 0. 0 
0.0 184.9 770.2 1884.9 3510.6 0.0 0.0 0.0 
0.0 139.4 462.9 1049.1 1871.4 0.0 0.0 0.0 

DD212 DIVERT 
Waddell at Bullard split flow 

DD212S 0.0 0.0 
0.0 45.5 307.3 835.8 1639.2 0. 0 0. 0 0.0 
0.0 36.2 111.1 209.5 326.8 0. 0 0. 0 0.0 

D21D22 ROUTE 
Cross-section: Cross-section determined from aerial 

shrubs 

0. 0 
0.0 

0.0 
0.0 

Manning's N Value: earth with grass and forbs (main channel) 
earth with sparse trees and shrubs (overbanks) 

4 FLOW 
0.032 0.025 0.032 2720 0.0029 0.00 

100.00 103.00 105.00 116.00 151.00 160.00 165.00 170.00 

0.0 
0.0 

0. 0 
0.0 
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1216 

LINE 

1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 

1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 

1234 
1235 

1236 
1237 
1238 
1239 
1240 
1241 
1242 

1243 
1244 

1245 
1246 
1247 
1248 
1249 
1250 
1251 

1252 
1253 
1254 
1255 
1256 
1257 
1258 

LINE 

1259 
1260 

1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 

1273 
1274 

1275 
1276 
1277 
1278 
1279 
1280 
1281 

1282 
1283 

1284 
1285 
1286 
1287 
1288 

1289 
1290 
1291 
1292 
1293 

1294 
1295 
1296 

RY 1000.2 1000.10 1000.00 997.00 997.10 1000.00 1000.10 1000.20 

HEC-1 INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK D22 BASIN 
KM BASIN BOUNDARY FROM ROYAL RANCH UNIT I AND II 
BA 0.454 
LG 0.24 0.25 4.70 0.38 32 
UI 0 64 230 360 501 760 570 413 

0 
0 
0 
0 

282 
0 
0 
0 

134 
0 
0 

UI 88 50 20 20 20 0 0 
UI 0 0 0 0 0 0 0 
UI 0 0 0 
UI 0 0 0 

KK 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 

DD22RE DIVERT 
2 (Basins Pl&N in 023), Final 
2, Parcel 5, Final Drainage 

Drainage Report for Royal Ranch Unit 
Drainage Report for Royal Ranch Unit 
Report for Royal Ranch Unit 2 Parcel 
Del Webb 

8, portion estimated by aerial for 

RD22 37.5 
0.0 500.0 
0.0 500.0 

DD122RETRIEVE 
DD122S 

D12D22 ROUTE 

0.0 
5000.0 50000.0 
5000.0 50000.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

Cross-section: Cross section determined from aerial 

0.0 
0.0 

0.0 
0.0 

Manning's N Value: street and earth with sparse trees and shrubs 
7 FLOW 

0.032 0.013 
100.00 105.00 
1000.0 999.90 

CPD22 COMBINE 
3 18.945 

D22D23 ROUTE 

0.013 
145.00 
999.50 

7744 
145.10 
999.00 

0.0040 
160.00 
999.20 

o.oo 
174.00 
999.50 

178.00 
999.60 

180.00 
999.65 

Cross-section: Cross-section determined from aerial 
Manning's N Value: earth with sparse trees and shrubs/ riprap 

2 FLOW 
0.032 0.032 

100.00 104.00 
1161.0 1160.00 

023 BASIN 

0.032 2705 0.0037 0.00 
106.00 110.00 118.00 122.00 126.00 138.00 

1159.00 1158.00 1158.10 1159.00 1160.00 1161.00 

BASIN BOUNDARY 
0.541 

FROM SIERRA VERDE 

0.27 
0 

285 
0 

0.27 
59 

172 
0 

5. 00 
139 
101 

0 

0. 33 
271 

77 
0 

26 
348 

55 
0 

HEC-1 INPUT 

447 
18 

0 

672 
18 

0 

631 
18 

0 

480 
18 

0 

0.0 
0.0 

373 
0 
0 

ID ....... 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

UI 
UI 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 

DD23RE DIVERT 
Final Drainage Report for Sierra Verde Parcel 5, Infrastructure Drainage 
Report for Sierra Verde (temporary basins removed), Final Drainage 
Report for Sierra Verde Parcel 4Final Drainage Report for Harmony 
Apartments, Drainage Report for Royal Ranch Unit 2 Final Drainage 
Report for Sierra Verde Parcel 9, Final Drainage Report for Sierra Verde 
Parcel 3, Final Drainage Report for Sierra Verde Parcel 2, Final Drainag 
Report for Sierra Verde Parcel 1, Drainage Report for Fry's at Waddell 
and Litchfield Roads 

R023 36.3 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

DD131RETRIEVE 
DD131S 

013023 ROUTE 
Cross-section: Cross-section determined from aerial 1/2 street section 
Manning's N Value; street, earth with sparse trees and shrubs 

3 FLOW 
0.032 5460 0.0044 0.00 0.032 0.013 

100.00 100.00 
1180.0 1176.28 

109.00 109.00 148.00 148.00 197.00 198.00 
1176.28 1175.78 1175.00 1175.50 1177.00 1177.10 

CPD23 COMBINE 
3 22.13 

OD231 DIVERT 
Waddell at 

D0231S 0.0 
0.0 518.8 
0.0 51.3 

DD232 DIVERT 
Waddell at 

D0232S 0. 0 
0.0 467.5 
0.0 55.8 

D23024 ROUTE 

Litchfield split flow 
0.0 

867.4 1680.6 2985.0 
223.3 727.6 1503.5 

Litchfield split flow 
0.0 

644.1 953.0 1481.6 
138.4 242.9 365.2 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

Manning's N Value: Litchfield Manor, CS 400 HDR 896 
2 FLOW 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
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1297 
1298 
1299 

LINE 

1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 

1309 
1310 
1311 
1312 
1313 

1314 
1315 

1316 
1317 
1318 
1319 
1320 
1321 
1322 

1323 
1324 

1325 
1326 
1327 
1328 
1329 

1330 
1331 
1332 
1333 
1334 
1335 
1336 

LINE 

1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 

1346 
1347 
1348 
1349 
1350 
1351 
1352 

1353 
1354 

1355 
1356 
1357 
1358 
1359 

1360 
1361 
1362 
1363 
1364 

1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 

1373 
1374 
1375 
1376 
1377 

RC 0.025 0.025 0.025 2496 0.0020 0.00 
RX 100.00 100.10 104.10 108.10 112.10 123.70 143.60 151.60 
RY 1157.0 1155.001154.001153.001153.10 1155.001156.001157.00 

HEC-1 INPUT 

ID ••••••• 1 .••••.. 2 ....... 3 ••••••• 4 ••.•••• 5 •••...• 6 ••..... 7 ..••••• 8 ••••••• 9 •••••• 10 

KK D24 BASIN 
KM BASIN BOUNDARY FROM LITCHFIELD MANOR 
BA 0. 492 
LG 0. 27 0. 25 5.10 0. 32 28 
UI 0 56 144 269 347 461 679 542 419 317 
UI 22 6 116 88 56 26 17 17 17 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DD24RE DIVERT 
KM Final Drainage Report for Litchfield Manor (excess retention per report) 
DT RD24 40.9 0.0 
DI 0.0 500.0 5000.0 50000.0 0. 0 o.o 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0. 0 0.0 0.0 0.0 0.0 0.0 

KK DD132RETRIEVE 
DR DD132S 

D13D24 ROUTE KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Cross-section determined from aerial 1/2 street section 

KK 
HC 

KK 

Manning's 
3 FLOW 

0.032 0.013 
100.00 100.10 
1178.0 1176.50 

CPD24 COMBINE 
3 22.622 

DD24SE DIVERT 

N Value: street, earth with sparse trees and shrubs 

0.013 5460 0.0044 0.00 
145.00 145.10 175.00 175.10 184.90 185.00 

1175.50 1175.00 1175.78 1176.28 1176.28 1180.00 

KM Waddell near Dysart split flow (subdivision boundary) 
DT DD24S 0.0 0. 0 
DI 0.0 55.3 366.8 1137. 9 2658.6 0.0 0.0 0.0 
DQ 0.0 0.0 81.5 397.9 1115.4 0.0 0.0 0.0 

KK D24D25 ROUTE 
KM Cross-section; Cross-section determined from aerial 
KM 
RS 
RC 
RX 
RY 

Manning's 
3 FLOW 

0. 032 0. 025 
100.00 105.00 
1000.0 999.50 

N Value: Grass, earth with sparse trees and shrubs 

0.032 
120.00 
997.20 

2701 
130.00 
996.00 

0.0017 
150.00 
995.90 

HEC-1 INPUT 

o.oo 
165.00 200.00 210.00 
997.20 999.50 1000.00 

0.0 0.0 
0.0 o.o 

!D ••••••• 1. ...... 2 ....... 3 ••••••• 4 ••.•••• 5 ••••••• 6 ..••••• 7 ••••••. 8 ••••••• 9 •••••• 10 

KK D25 BASIN 
KM BASIN BOUNDARY FROM ROSEVIEW MULTI PHASE 
BA 0.497 
LG 0. 25 0. 25 4.80 0. 36 30 
UI 0 64 198 335 442 675 689 499 367 

UI 120 86 53 20 20 20 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DD25RE DIVERT 
KM Drainage Report for Roseview - Parcels 1-6, Master Drainage 
KM Report for Roseview, Retention for Parcels 7 and 8 were estimated 
KM based on aerial, Parcel Sa has no 
DT RD25 37.1 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 

KK CPD25 COMBINE 
HC 2 23.119 

KK DD251 DIVERT 
KM Waddell/Dysart/RR split flow 
DT DD251S 0.0 0.0 
DI 0.0 69.9 1206.6 4171.1 8464.1 
DQ 0.0 69.9 1097.4 3288.4 6292.9 

* 

KK DD252 DIVERT 
KM Waddell/Dysart/RR split flow 
DT DD252S 0.0 0.0 
DI 0.0 0.0 109.3 882.7 2171.2 
DQ 0.0 0.0 109.3 363.0 701.2 

KK D2542A ROUTE 

retention 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0. 0 

0.0 
0.0 

0.0 
0. 0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

KM Cross-section: Crqss-section estimated from aerial, estimated 3' deep 
KM Manning's N Value: earth with sparse trees and shrubs 
KM Route is from 025 to 042 (broken into 2 routes, 1st route) 
RS 1 FLOW 
RC 0.032 0.032 0.032 2090 0.0057 0.00 
RX 100.00 101.00 102.00 122.00 128.00 145.00 146.00 147.00 
RY 1000.0 999.90 999.80 997.00 997.10 999.80 999.90 1000.00 

KK D2542B ROUTE 
KM Cross-section: Cross-section from Lower El Mirage Channelization 
KM (Report FCDMC 18-1988) I Manning's N Value: clean earth; straight 
KM Route is from 025 to 042 (broken into 2 routes, 2nd route) 
RS 1 FLOW 

248 
0 
0 
0 
0 

o.o 
0.0 

0. 0 
0.0 

0.0 
0.0 
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1378 RC 0.022 0.022 0.022 4791 0.0042 0.00 
HEC-1 INPUT PAGE 35 

LINE ID ......• 1. ••.... 2 ....... 3 ....... 4 ....... 5 ...•••• 6 .••.... 7 ....... 8 ....... 9 ...... 10 

1379 RX 100.00 103.00 105.50 137.50 187.50 219.50 222.00 225.00 
1380 RY 1000.0 999.50 998.50 990.50 990.40 998.50 999.50 1000.00 

1381 KK D37 BASIN • 1382 KM BAS IN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 
1383 BA 0.197 
1384 LG 0.50 0. 25 5.60 0.33 0 
1385 UI 0 18 24 50 101 108 143 150 150 128 
1386 UI 135 94 92 66 52 47 31 25 21 16 
1387 UI 15 10 10 8 2 2 2 2 2 2 
1388 UI 2 2 2 2 2 2 2 0 •0 0 
1389 UI 0 0 0 0 0 0 0 0 0 0 

1390 KK DD232RETRIEVE 
1391 DR DD232S 

1392 KK D23D37 ROUTE 
1393 KM Cross-section: Ag field, assumed 0. 5% 
1394 KM side slopes, V-ditch Manning's N Value: avg value for cultivated 
1395 KM areas from Estimated Manning's Roughness 
1396 KM Coefficient for Stream Channels and Flood Plains in MC 
1397 RS 36 FLOW 
1398 RC 0.038 0.038 0. 038 3332 0.0024 0.00 
1399 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1400 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1401 KK DD251RETRIEVE 
1402 DR DD251S 

1403 KK D25D37 ROUTE 
1404 KM Cross-section: Estimated 2' deep and 4:1 side slopes, width based on 
1405 KM aerial & topo I Manning's N Value: earth w/ sparse trees and brush 
1406 RS 7 FLOW 
1407 RC 0.032 0. 032 0.032 2711 0.0007 0.00 
1408 RX 100.00 115.00 130.00 138.00 144.00 152.00 165.00 185.00 
1409 RY 1000.0 999.50 999.00 996.00 996.10 999.00 999.50 1000.00 

1410 KK DD24SERETRIEVE 
1411 DR DD24S 

1412 KK D24D37 ROUTE 
1413 KM Cross-section: Ag field, assumed 0. 5% side 
1414 KM slopes, V-ditch Manning's N Value: Ag field 
1415 RS 5 FLOW 
1416 RC 0.038 0.038 0.038 1422 0.0028 0.00 • 1417 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1418 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

HEC-1 INPUT PAGE 36 

LINE ID ....... 1 .••.... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1419 KK CPD37 COMBINE 
1420 HC 4 23.316 

1421 KK DD37SE DIVERT 
1422 KM split flow across low point in RR tracks 
1423 DT DD37S 0.0 0.0 
1424 DI 0.0 1457.6 3118.3 5527.2 9114.3 0.0 0.0 0. 0 0.0 0.0 
1425 DQ 0.0 0.0 4.6 291. 9 1203.2 0.0 0.0 0.0 0.0 0.0 

1426 KK D37D39 ROUTE 
1427 KM Cross-section: Ag field, assumed 0. 5% 
1428 KM side slopes, V-di tch I Manning's N Value: Ag field 
1429 RS 1 FLOW 
1430 RC 0.038 0.038 0.038 2643 0.0030 0.00 
1431 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1432 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1433 KK D35 BASIN 
1434 KM BASIN BOUNDARY FROM MARYVALE PARK PARCELS, AG LAND AND 1990 TOPO 
1435 BA 0. 254 
1436 LG 0.50 0. 25 4. 55 0.53 0 
1437 UI 0 22 26 55 109 125 162 181 181 172 
1438 UI 152 151 117 102 77 62 57 38 32 27 
1439 UI 20 20 13 12 12 6 3 3 3 3 
1440 UI 3 3 3 3 3 3 3 3 3 0 
1441 UI 0 0 0 0 0 0 0 0 0 0 

1442 KK DD231RETRIEVE 
1443 DR DD231S 

1444 KK D23D35 ROUTE 
1445 KM Cross-section: Ag field, assumed 0.5% 
1446 KM side slopes, V-ditch I Manning's N Value: Ag field 
1447 RS 14 FLOW 
1448 RC 0.038 0.038 0.038 2692 0.0037 0.00 • 1449 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1450 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1451 KK CPD35 COMBINE 
1452 HC 2 22.384 

1453 KK DD35SE DIVERT 
1454 KM Litchfield at 1/2 mi S. of Waddell split flow 
1455 DT DD35S 0. 0 0.0 
1456 DI 0.0 112.5 584.6 194 7. 2 4136.3 0.0 0.0 0.0 0.0 0.0 



1457 

LINE 

1458 
1459 
1460 
1461 
1462 
1463 
1464 

1465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 

1474 
1475 

1476 
1477 
1478 
1479 
1480 
1481 
1482 

1483 
1484 

1485 
1486 
1487 
1488 
1489 

1490 
1491 
1492 
1493 
1494 

LINE 

1495 
1496 
1497 
1498 
1499 
1500 
1501 

1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 

1511 
1512 

1513 
1514 
1515 
1516 
1517 
1518 
1519 

1520 
1521 

1522 
1523 
1524 
1525 
1526 
1527 
1528 

1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 

DQ 0.0 18.8 97.4 368.7 900.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

ID ...•••• 1. •••••• 2 •••.•.. 3 ..••••• 4 ....... 5 ....••• 6 ••••••• 7 ••..... 8 ...•... 9 ...... 10 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
DT 
DI 
DQ 

* 

D35D38 ROUTE 
Cross-section: Cross-section from Surprise Pointe Master 
Drainage Report I Manning's N Value: riprap 

3 FLOW 
0.032 0.032 

100.00 105.00 
1000.0 999.90 

D38 • BASIN 

0.032 
110.00 
999.80 

2588 
125.50 
996.10 

0.0023 
131.50 
996.00 

0.00 
151.00 
999.80 

155.00 160.00 
999.90 1000.00 

BASIN BOUNDARY 
0.124 

FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 

0. 50 
0 

84 
9 
1 
0 

0. 25 
11 
60 

6 
1 
0 

DD37SERETRIEVE 
DD37S 

D37D3 8 ROUTE 

4. 45 
15 
56 

6 
1 
0 

0. 57 
32 
41 

4 
1 
0 

0 
64 
33 

1 
1 
0 

69 
28 

91 
19 

1 
1 
0 

95 
16 

1 
0 
0 

95 
13 

1 
0 
0 

Cross-section: Cross-section estimated from aerial and tope-railroad 
Manning's N Value: earth w/ sparse trees and brush 

1 FLOW 
0.032 0.032 

100.00 120.00 
1148.1 1148.00 

CPD3 8 COMBINE 
3 23.694 

DD381 
RR 

DD381S 
0. 0 
0. 0 

DIVERT 
tracks 

0.0 
178.5 
156.9 

DD382 DIVERT 
RR tracks 

DD382S 0.0 
0.0 21.7 
0.0 15.2 

0.032 1505 0.0040 0.00 
127.00 134.00 155.00 170.00 190.00 290.00 

1147.00 1146.00 1146.10 1147.00 1148.00 1148.10 

btwn Cactus and 
0.0 

1607.5 4129.9 
1414.9 3582.1 

btwn Cactus and 
0.0 

192.6 547.8 
51.2 99.4 

Waddell split flow 

7990.7 0.0 
6821.6 0.0 

Waddell split flow 

1169.1 o.o 
157.1 0.0 

HEC-1 INPUT 

0.0 
0. 0 

0. 0 
0. 0 

0.0 
0.0 

0.0 
0.0 

0.0 
0. 0 

0. 0 
0.0 

80 
10 

1 
0 
0 

0.0 
0.0 

0.0 
0.0 

ID ••••••• 1. •••••• 2 •••.... 3 ...•••• 4 ....... 5 ....... 6 ••....• 7 •.••••• 8 ••••••• 9 ...••• 10 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

D38D39 ROUTE 
Cross-section: Ag field, assumed 0.5% side slopes, V-ditch 
Manning's N Value: Earth with grass and forbs 

2 0 FLOW 
0.025 0.025 

100.00 200.00 
1000.0 999.50 

D39 BASIN 

0.025 
400.00 
998.50 

2996 
500.00 
998.00 

0.0013 
550.00 
998.25 

0.00 
600.00 
998.50 

800.00 900.00 
999.50 1000.00 

BASIN BOUNDARY 
0.182 

FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 

0.50 
0 

113 
10 

2 
0 

0.25 
17 
98 
10 

2 
0 

DD252RETRIEVE 
DD252S 

D25D39 ROUTE 

5.60 
25 
69 

7 
2 
0 

0. 33 
56 
54 

2 
2 
0 

0 
98 
50 

2 
2 
0 

120 
31 

2 
0 
0 

137 
26 

2 
0 
0 

146 
21 

2 
0 
0 

Cross-section: Cross-section from Surprise Pointe Master 
Drainage Report I Manning's N Value: clean earth 

1 FLOW 
0.022 0.022 

100.00 101.00 
1000.0 999.90 

CPD39 COMBINE 
4 23.876 

D39D42 ROUTE 

0.022 
102.00 
999.80 

2101 
120.00 
996.80 

0.0029 
120.50 
996.90 

0. 00 
132.20 
999.80 

133.00 134.00 
999.90 1000.00 

139 
16 

2 
0 
0 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

Cross-section: Cross-section from Lower El Mirage 
(Report FCDMC 18-198B) I Manning's N Value: clean 

Channelization 
earth; straight 

5 FLOW 
0.022 0.022 

100.00 103.00 
1000.0 999.50 

KK D26 BASIN 

0. 022 
105.50 
998.50 

5691 
137.50 
990.50 

0.0035 
187.50 
990.40 

0. 00 
219.50 
998.50 

222.00 225.00 
999.50 1000.00 

KM BASIN BOUNDARY FROM RACHO EL MIRAGE, SCHOOL 
KM MOBILE HOME PARK, SUNWEST CEMETARY AND GRAND AVE CHANNEL 
BA 0.642 
LG 0.24 0.25 5.80 0.24 34 
UI 0 165 560 873 1364 927 587 245 
UI 37 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

140 
0 
0 

125 
14 

2 
0 
0 

44 
0 
0 

PAGE 37 
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PAGE 39 



LINE ID ••....• 1. ...... 2 ....... 3 ..•.... 4 ...••.. 5 ...•... 6 .•••••• 7 .••.••. 8 .•••••• 9 •••••. 10 

1537 UI 
1538 UI 

1539 KK DD26RE DIVERT 
1540 KM Retention volume estimated based on aerial • 1541 DT RD26 52.4 0.0 
1542 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1543 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1544 KK DD142RETRIEVE 
1545 DR DD142S 

1546 KK D14D26 ROUTE 
1547 KM Cross-section: Cross-section from Lower El Mirage Channelization 
1548 KM (Report FCDMC 18-198B) I Manning's N Value: clean earth; straight 
1549 RS 2 FLOW 
1550 RC 0.022 0.022 0.022 5050 0.0048 0.00 
1551 RX 100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1552 RY 1000.0 999.50 999.00 991.00 991.10 999.00 999.80 1000.00 

1553 KK CPD26 COMBINE 
1554 HC 2 5. 4 

1555 KK D26D27 ROUTE 
1556 KM Cross-section: Cross-section determined from FCDMC 18 
1557 KM Manning's N Value: Clean earth 
1558 RS 2 FLOW 
1559 RC 0.022 0.022 0.022 2050 0.0039 0.00 
1560 RX 100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1561 RY 1000.0 999.50 999.00 991.00 991.00 999.00 999.50 1000.00 

1562 KK D27 BASIN 
1563 KM BASIN BOUNDARY FROM RANCHO EL MIRAGE 
1564 KM WEST EL MIRAGE AND BNSF RR ALIGNMENT 
1565 BA 0. 316 
1566 LG 0. 2 0 0. 24 4.90 0.36 42 
1567 UI 0 103 332 568 679 409 199 89 33 20 
1568 UI 0 0 0 0 0 0 0 0 0 0 
1569 UI 0 0 0 0 0 0 0 0 0 0 
1570 UI 0 0 0 0 0 0 0 0 0 0 
1571 UI 0 0 0 0 0 0 0 0 0 0 

1572 KK DD27RE DIVERT 
1573 KM Retention volume estimated based on aerial 
1574 DT RD27 8.2 0.0 
1575 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1576 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 • HEC-1 INPUT PAGE 40 

LINE ID ....... 1. ...... 2 •.••••• 3 •.•••.• 4 •.••••• 5 .•..... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1577 KK CPD27 COMBINE 
1578 HC 2 5. 716 

1579 KK SRD27 STORAGE 
1580 KM Storage at culvert under TB Road 
1581 KO 
1582 RS STOR 
1583 sv 22.80 51.41 
1584 SQ 52.00 202.00 415.00 658.00 906.00 1127.00 2999.00 
1585 SE 1140.0 1142.00 1144.00 1146.00 1148.00 1150.00 1152.00 1154.00 
1586 ST 

1587 KK D27D42 ROUTE 
1588 KM Cross-section: Cross-section from Lower El Mirage Channelization 
1589 KM (Report FCDMC 18-198B) I Manning's N Value: clean earth; straight 
1590 RS 3 FLOW 
1591 RC 0.022 0.022 0.022 5598 0. 0032 0. 00 
1592 RX 100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1593 RY 1000.0 999.50 999.00 991.00 991.10 999.00 999.50 1000.00 

1594 KK D42 BASIN 
1595 KM BASIN BOUNDARY FROM PARQUE VERDE MULTI PHASE 
1596 KM DYSART SCHOOL DISTRICT, AND BUENA VISTA 
1597 BA 0.994 
1598 LG 0. 24 0. 24 5.20 0.30 32 
1599 UI 0 150 592 894 1340 1711 1182 824 458 248 
1600 UI 147 46 46 46 0 0 0 0 0 0 
1601 UI 0 0 0 0 0 0 0 0 0 0 
1602 UI 0 0 0 0 0 0 0 0 0 
1603 UI 0 0 0 0 0 0 0 0 0 

1604 KK DD42RE DIVERT 
1605 KM Retention volume estimated based on aerial 1 Cactus and Dysart 
1606 KM Subdivision and Parque Verde - No Reports available 
1607 DT RD42 71.8 0.0 
1608 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
1609 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1610 KK CPD42 COMBINE • 1611 HC 4 26.933 

1612 KK SRD42 STORAGE 
1613 KM Storage behind Cactus Road - 2009 ADMPU data revised by DIBBLE 
1614 KM Storage and roadway data based on 2010 survey by FCDMC (NGVD29) 
1615 KM Discharge data based on 3-24" pipes + overflow through control section 
1616 KO 1 2 
1617 RS 1 STOR 
1618 sv 0. 03 1. 63 11.41 12.00 12.60 13.30 14.00 14.62 15.30 
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LINE ID ...••.• 1. ••••.. 2 ...•... 3 .•..... 4 ...•••. 5 ....... 6 ••..... 7 ....... 8 .....•. 9 ..•••• 10 

1619 sv 16.40 18.09 20.20 
1620 SQ 9. 00 41.00 81.00 82.00 118.00 147.50 184.00 230.00 294.00 
1621 SQ 422.00 717.00 1123.00 
1622 SE 1105.2 1107.00 1110.00 1114.00 1114.20 1114.40 1114.60 1114.80 1115.00 1115.20 
1623 SE 1115.5 1116.00 1116.50 

1624 KK D53 BASIN 
1625 KM BAS IN BOUNDARY FROM EL MIRAGE MARKET PLACE, RANCHO MIRAGE UNIT 
1626 BA 0.118 
1627 LG 0.31 0. 32 4.60 0. 36 11 
1628 UI 0 56 169 306 216 105 39 12 
1629 UI 0 0 0 (} 0 0 0 0 
1630 UI 0 0 0 0 0 0 0 0 
1631 UI 0 0 0 0 0 0 0 0 
1632 UI 0 0 0 0 0 

1633 KK DD53RE DIVERT 
1634 KM Retention volume estimated based on aerial 
1635 DT RD53 12.1 0.0 
1636 DI 0.0 500.0 5000.0 50000.0 0.0 0.0 o.o 0.0 0.0 0.0 
1637 DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

1638 KK CPD53 COMBINE 
1639 HC 2 27.051 

1640 KK SRD53 STORAGE 
1641 KM West Cactus Basin - 2013 Design data revised by DIBBLE 
1642 KM 100% grading plaN 
1643 KM Volume does not include ponded channel storage u/s of Cactus Rd 
1644 KO 1 3 
1645 RS STOR 
1646 SV 0.12 0.90 4.19 11.81 16.99 22.76 29.01 35.70 38.45 

1647 SV 41.24 44.06 46.91 49.80 51.26 52.73 54.20 55.69 57.18 58.68 
1648 SQ 7.70 25.50 51.60 84.00 101.60 119.60 137.40 154.70 161.30 
1649 SQ 167.70 173.70 179.30 184.20 187.10 189.20 192.30 194.40 197.40 199.60 
1650 SE 1105.6 1106.70 1107.70 1108.70 1109.70 1110.20 1110.70 1111.20 1111.70 1111.90 
1651 SE 1112.1 1112.30 1112.50 1112.70 1112.80 1112.90 1113.00 1113.10 1113.20 1113.30 

* 

1652 KK D53D54 ROUTE 
1653 KM Cross-section: Golf course, Cross-section determined from 
1654 KM aerial-golf course I Manning's N Value: earth w/ grass 
1655 RS 4 FLOW 
1656 RC 0.025 0.025 0.025 3999 0.0045 0.00 
1657 RX 100.00 174.00 228.00 298.00 357.50 413.00 468.00 486.00 
1658 RY 1106.0 1104.00 1103.00 1102.00 1101.90 1103.00 1104.00 1104.10 

HEC-1 INPUT PAGE 42 

LINE ID •••.••• 1. ••••.• 2 ••••••• 3 ••••••• 4 •••.•.• 5 ••••••• 6 ••..... 7 •••••.. 8 ..••••• 9 •••••. 10 

1659 KK D43 BASIN 
1660 KM BASIN BOUNDARY FROM MONTA BLANCA ESTATES, SUNNYVALE AND SUNDIAL 
1661 BA 0. 500 
1662 LG 0.25 0. 25 4.70 0.37 33 
1663 UI 0 75 298 450 674 861 594 414 230 125 
1664 UI 74 23 23 23 0 0 0 0 0 0 
1665 UI 0 0 0 0 0 0 0 0 0 0 
1666 UI 0 0 0 0 0 0 0 0 0 0 
1667 UI 0 0 0 0 0 0 0 0 0 

1668 KK DD43RE DIVERT 
1669 KM Retention volume estimated based on aerial 
1670 DT RD43 35.5 0.0 
1671 DI 0.0 500.0 5000.0 50000.0 0.0 0. 0 0.0 0.0 0.0 0.0 
1672 DQ 0.0 500.0 5000.0 50000.0 0.0 0. 0 0.0 0.0 0.0 0.0 

1673 KK D43D54 ROUTE 
1674 KM Cross-section: Golf course, assumed 0. 5% 
1675 KM side slopes, V-ditch I Manning's N Value: grass - golf course 
1676 RS 14 FLOW 
1677 RC 0. 025 0. 025 0.025 3872 0.0023 0. 00 
1678 RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1679 RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

1680 KK D54 BASIN 
1681 KM BASIN BOUNDARY FROM FAIRWAYS GOLF COURSE DIVISION 
1682 KM AND PUEBLO EL MIRAGE RV RESORT 
1683 BA 0.271 
1684 LG 0.20 0.27 4.45 0.50 14 
1685 UI 0 65 225 347 561 401 260 119 64 26 
1686 UI 15 15 0 0 0 0 0 0 0 0 
1687 UI 0 0 0 0 0 0 0 0 0 0 
1688 UI 0 0 0 0 0 0 0 0 0 0 
1689 UI 0 0 0 0 0 0 0 0 0 0 

1690 KK DD54RE DIVERT 
1691 KM NO REPORTS - ESTIMATED FIRST FLUSH RETENTION FROM AERIAL 
1692 KM DUE TO LOCATION OF DEVELOPMENT TO THE RIVER 
1693 DT RD54 3. 0 0.0 
1694 DI 0.0 500.0 5000.0 50000.0 0. 0 0.0 0. 0 0. 0 0.0 o.o 
1695 DQ 0.0 500.0 5000.0 50000.0 0. 0 0.0 0.0 0. 0 0.0 0.0 

1696 KK CPD54 COMBINE 
1697 HC 3 27.822 

1698 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 



57 D03 

70 
66 

. -------> RD03 

73 

80 

96 
91 

DD03RE 
v 
v 

D03D04 

D04 

.-------> RD04 
DD04RE 

99 CPD04 •••••••••••• 

103 
101 

. -------> DD04S 
DD04SE 

v 
v 

106 D04D05 

113 DOS 

125 
123 

.-------> 
DDOSRE 

RDOS 

128 CPDOS •••••••••••• 
v 
v 

130 D05D14 

141 .-------> DD141S 
137 DD141 

v 
v 

144 D05D15 

151 D11 

166 
161 

171 
169 

176 
174 

179 

186 

202 
196 

205 

209 
207 

214 
212 

217 

225 

239 
234 

. -------> RD11 
DD11RE 

. -------> DD111S 
DD111 

. -------> DD112S 
DD112 

v 
v 

D11D12 

D12 

. -------> 
DD12RE 

CPD12 .••••••••••• 

.-------> DD121S 
DD121 

.-------> DD122S 
DD122 

v 
v 

D12D13 

D13 

. -------> 
DD13RE 

RD12 

RD13 

243 
242 

. <-------

244 

251 

255 
253 

260 
258 

263 

270 

DD04SE 
v 
v 

D04D13 

CPD13 .••••••••••••....••••••• 

. -------> DD131S 
DD131 

. -------> DD132S 
DD132 

v 
v 

D13D14 

D14 

• 

• 

DD04S 

• 



281 
279 

. -------> 
0014RE 

R014 

285 
284 

.<------- 001415 
00141 

v 
v 

286 00514A 

294 CP014 ............•••••.•..••• 

298 
296 

.-------> 00142S 
00142 

v 
v 

301 014015 

308 015 

317 CP015 ••.•.••.......•••••.••.. 

319 L01 

330 
328 

333 

341 

. -------> 
OL01RE 

v 
v 

L01L03 

L03 

RL01 

352 
350 

. -------> 
OL03RE 

355 L20 

RL03 

367 
365 

. -------> 

370 

378 

383 
380 

386 

393 

404 
402 

407 

411 
409 

414 

421 

434 
430 

437 

441 
439 

446 
444 

449 

456 

67 
i65 

470 

478 

489 

OL20RE 
v 
v 

L20L03 

CPL03 ................•....... 

.-------> DL03S 
DL03SE 

v 
v 

L03L04 

L04 

. -------> 
OL04RE 

CPL04 ••••••••••.• 

. -------> DL04S 
OL04SE 

v 
v 

104105 

105 

. -------> 
0105RE 

CP105 •••••••••••• 

.-------> 010515 
01051 

.-------> D1052S 
01052 

v 
v 

105006 

102 

. -------> 
OL02RE 

v 
v 

102006 

006 

RL04 

R105 

RL02 

. -------> 

RL20 

R006 



487 

492 

497 
494 

500 

508 

519 
517 

522 

524 

531 

542 
540 

545 

552 

563 
561 

566 

568 

574 

585 
583 

588 

596 
595 

597 

603 

618 
613 

621 

623 

630 

644 
639 

648 
647 

649 

656 

660 
658 

665 
663 

668 

675 

689 
684 

693 
692 

DD06RE 

CPD06 •••••••••••••••••.••••.• 

. -------> DD06S 
DD06SE 

v 
v 

006007 

007 

. -------> 
DD07RE 

ROO? 

CPD07 •••••••••••• 
v 
v 

D07D02 

DOl 

. -------> 
DDOlRE 

v 
v 

D01D02 

RDOl 

002 

. -------> 
DD02RE 

RD02 

CPD02 .••••••••••••••.•••••••• 
v 
v 

D02D10 

D09 

. -------> RD09 
DD09RE 

v 
v 

D09D10 

. <------- DD06S 
DD06SE 

v 
v 

D06D10 

010 

. -------> 
DDlORE 

CPDlO •••••••••••••..•.••••••••.••••.••••• 
v 
v 

D10D19 

L09 

. -------> RL09 
DL09RE 

.<------- DL051S 
DL051 

v 
v 

L05L09 

CPL09 •••••••••••• 

.-------> DL091S 
DL091 

. -------> DL092S 
DL092 

v 
v 

L09D08 

DOS 

.-------> 
DD08RE 

RD08 

RDlO 

. <------- DL052S 
DL052 

v 

• 

• 

• 



694 

701 

704 

711 

739 
720 

744 
742 

747 

754 

776 
763 

780 
779 

781 

789 

796 

800 
798 

803 

810 

828 
819 

832 
831 

833 

840 

842 

849 

866 
859 

869 

877 
876 

878 

885 

902 
895 

906 
905 

907 

915 

922 

929 

941 
938 

v 
L05008 

CP008 .......•......•••••••••• 
v 
v 

008016 

L06 

. -------> RL06 
OL06RE 

. -------> OL06S 
OL06SE 

v 
v 

L06L07 

L07 

. -------> RL07 
OL07RE 

. <-------
OL03SE 

v 
v 

L0307A 
v 
v 

L0307B 

CPL07 •.••••••.•.••••••••••••• 

. -------> OL07S 
OL07SE 

v 
v 

L07L08 

LOS 

. -------> RL08 
OL08RE 

.<-------
OL04SE 

v 
v 

L04L08 

CPL08 ••••••••.••••••••••••••• 
v 
v 

L08L12 

L10 

. -------> RL10 
OLlORE 

v 
v 

LlOLll 

.<-------
OL06SE 

v 
v 

L06L11 

OL03S 

OL04S 

OL06S 

Lll 

. -------> 
OLllRE 

RLll 

.<-------
OL07SE 

v 
v 

L07Lll 

CPL11 .........•••••...•••••••••••........ 

. -------> 
OLllSE 

v 
v 

L11Ll2 

OLllS 

L12 

. -------> 
OL12RE 

RL12 

OL07S 



944 

948 
946 

953 
951 

956 

963 

975 
974 

976 

983 

988 
985 

994 
991 

997 

1004 

1015 
1014 

1016 

1023 

1027 
1025 

1032 
1030 

1035 

1042 

1053 
1051 

1056 

1058 

1065 

1077 
1074 

1080 

1088 

1106 
1097 

1109 

1113 
1111 

1118 
1116 

1121 

1128 

1142 
1137 

1146 
1145 

CPL12 •••••••.•••••••••••••••• 

. -------> DL121S 
DL121 

. -------> DL122S 
DL122 

v 
v 

L12L13 

L13 

. <------- DL091S 
DL091 

v 
v 

L09L13 

CPL13 ••••••••••.•••..•......• 

.-------> DL131S 
DL131 

. -------> DL132S 
DL132 

v 
v 

L13D16 

D16 

.<------- DL092S 
DL092 

v 
v 

L09D16 

CPD16 ••••...........•••••................ 

. -------> DD161S 
DD161 

. -------> DD162S 
DD162 

v 
v 

D16D18 

D18 

.-------> 
DD18RE 

CPD18 •••..••••••• 
v 
v 

D18D19 

D17 

.-------> 
DD17RE 

v 
v 

D17D19 

RD18 

RD17 

D19 

. -------> 
DD19RE 

RD19 

CPD19 •......•....•.••.••••••••••••.•••••• 

. -------> 
DD191 

. -------> 
DD192 

v 
v 

D19D20 

DD191S 

DD192S 

D20 

. -------> RD20 
DD20RE 

.<------- DD111S 
DD111 

• 

• 



1147 

1154 

1156 

1176 
1172 

1180 
1179 

1181 

1189 
1188 

1190 

1197 

1201 
1199 

1206 
1204 

1209 

1217 

1231 
1226 

1235 
1234 

'236 

1243 

1245 

1252 

1270 
1261 

1274 
1273 

1275 

1282 

1286 
1284 

1291 
1289 

1294 

1300 

1311 
1309 

1315 
1314 

116 

1323 

1327 
1325 

1330 

v 
v 

011020 

CP020 .•••............•....... 
v 
v 

020021 

021 

. -------> R021 
0021RE 

.<------- 001128 
00112 

v 
v 

011021 

.<------- 001218 
00121 

v 
v 

012021 

CP021 ...................................• 

.-------> 002118 
00211 

.-------> 002128 
00212 

v 
v 

021022 

022 

. -------> R022 
0022RE 

.<------- 001228 
00122 

v 
v 

012022 

CP022 ....................... . 
v 
v 

022023 

023 

. -------> R023 
0023RE 

. <------- 001318 
00131 

v 
v 

013023 

CP023 ..........•............. 

. -------> 002318 
00231 

.-------> 002328 
00232 

v 
v 

023024 

024 

. -------> R024 
0024RE 

.<------- 001328 
00132 

v 
v 

013024 

CP024 .................•.••... 

. -------> 
00248E 

v 
v 

024025 

00248 



1337 

1350 
1346 

1353 

1357 
1355 

1362 
1360 

1365 

1373 

1381 

1391 
1390 

1392 

1402 
1401 

1403 

1411 
1410 

1412 

1419 

1423 
1421 

1426 

1433 

1443 
1442 

1444 

1451 

1455 
1453 

1458 

1465 

1475 
1474 

1476 

1483 

1487 
1485 

1492 
1490 

1495 

1502 

1512 
1511 

1513 

1520 

1522 

025 

. -------> R025 
0025RE 

CP025 ....•.•••••• 

. -------> DD251S 
00251 

. -------> 002528 
00252 

v 
v 

02542A 
v 
v 

02542B 

037 

. <------- 002328 
00232 

v 
v 

023037 

. <------- 002518 
00251 

v 
v 

025037 

.<-------
0024SE 

v 
v 

D24D37 

CPD37 ....••••••••••••••••.••••.•••......• 

. -------> DD37S 
DD37SE 

v 
v 

D37D39 

035 

.<------- DD231S 
00231 

v 
v 

D23D35 

CPD35 •••••••••••• 

. -------> 
DD35SE 

v 
v 

D35D38 

DD35S 

D38 

.<-------
DD37SE 

v 
v 

D37D38 

CPD38 •••••••••••••••••••••••• 

. -------> DD381S 
00381 

. -------> DD382S 
DD382 

v 
v 

D38D39 

039 

00248 

DD37S 

. <------- OD252S 
00252 

v 
v 

D25D39 

CPD39 ••••.•••••..........•••••••••••..... 
v 
v 

039042 

• 

• 

• 



1529 

1541 
1539 

545 
i44 

1546 

1553 

1555 

1562 

1574 
1572 

1577 

1579 

1587 

1594 

1607 
1604 

1610 

1612 

1624 

1635 
1633 

)38 

1640 

1652 

1659 

1670 
1668 

1673 

1680 

1693 
1690 

1696 

D26 

. -------> RD26 
DD26RE 

. <------- DD142S 
DD142 

v 
v 

D14D2 6 

CPD26 ....•••••... 
v 
v 

D26D27 

D27 

. -------> 
DD27RE 

CPD27 ........•... 
v 
v 

SRD27 
v 
v 

D27D42 

D42 

. -------> 
DD42RE 

CPD42 •.•.••..•..•••••• • • • • • • • • • · · · · · · · • • • 
v 
v 

SRD42 

D53 

. -------> 
DD53RE 

CPD53 •...••..•.• · 
v 
v 

SRD53 
v 
v 

D53D54 

D43 

. -------> 
DD43RE 

v 
v 

D43D54 

RD53 

RD43 

D54 

. -------> 
DD54RE 

CPD54 •....•......•.•••••••••• 

RD54 

RD27 

RD42 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
!***************************************** 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4.1 

RUN DATE 08FEB13 TIME 

IHEC-1) 

14:44:30 

Flood Control District of Maricopa County 
LEMWB POST - Lower El Mirage Wash Basin Floodplain Delineation 
Condtt"ional Letter of Map Revision Post-Project Hydrology 
100 YEAR 
24 Hour Storm 
Unit Hydrograph: S-Graph 
1/29/2013 

MODEL ORIGIN: LOOP 303/WHITE TANKS ADMPU 
FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING (#79902) 
EXISTING CONDITIONS -AUGUST 2009 
MAJOR BASIN 01 
HDR FILE NAME: EX-MBl.DAT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

60 9 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

************************************************************************* 



345. 12.25 

PEAK FLOW TIME 

+ (CFS) (HR) 

319. 12.25 

PEAK FLOW TIME 

(CFS) (HR) 

+ 292. 12.25 

PEAK FLOW TIME 

(CFS) (HR) 

294. 12.25 

OPERATION 
+ 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

DIVERSION TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 

DIVERSION TO 

+ 

HYDROGRAPH AT 

ROUTEO TO 

HYDROGRAPH AT 
+ 

DIVERSION TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

(CFS) 

(INCHES) 
(AC-FT) 

227. 
0.076 

113. 

CUMULATIVE AREA ~ 

120. 
0.161 

239. 

27.82 SQ MI 

40. 
0.161 

239. 

HYDROGRAPH AT STATION CPD54 
TRANSPOSITION AREA 10.0 SQ MI 

(CFS) • 

(INCHES) 
(AC-FT) 

6-HR 

191. 
0. 064 

94. 

CUMULATIVE AREA ~ 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

96. 
0.128 

190. 

27.82 SQ MI 

32. 
0.129 

191. 

HYDROGRAPH AT STATION CPD54 
TRANSPOSITION AREA 30.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

152. 
0.051 

76. 

CUMULATIVE AREA ~ 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

76. 
0.101 

150. 

27.82 SQ MI 

25. 
0.102 
151. 

INTERPOLATED HYDROGRAPH AT CPD54 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

155. 
0.052 

77. 

CUMULATIVE AREA ~ 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

77. 
0.103 

153. 

27.82 SQ MI 

26. 
0.103 
153. 

17. 
0.161 

239. 

166.58-HR 

14. 
0.129 

191. 

166.58-HR 

11. 
0.102 

151. 

166.58-HR 

11. 
0.103 

153. 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

D03 931. 12.25 106. 33. 11. 

RD03 931. 12.25 96. 26. 9. 

DD03RE 100. 12.83 21. 7. 2. 

D03D04 61. 13.17 21. 7. 2. 

D04 1115. 12.33 138. 43. 14. 

RD04 1082. 12.33 85. 24. 8. 

DD04RE 831. 12.42 67. 19. 6. 

CPD04 813. 12.42 86. 26. 9. 

DD04S 471. 12.42 25. 6. 2. 

DD04SE 342. 12.42 62. 20. 7. 

D04D05 288. 12.67 61. 20. 7. 

DOS 319. 12.17 34. 12. 4. 

RD05 134. 11.92 13. 4. 1. 

DD05RE 319. 12.17 27. 8. 3. 

CPD05 317. 12.67 85. 27. 9. 

D05D14 255. 12.83 83. 27. 9. 

DD141S 133. 12.83 14. 3. 1. 

DD141 122. 12.25 70. 24. 8. 

BASIN 
AREA 

0. 72 

0. 72 

0.72 

0. 72 

0.89 

0.89 

0.89 

1. 61 

1. 61 

1. 61 

1. 61 

0.16 

0.16 

0.16 

1. 78 

1. 78 

1. 78 

1. 78 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

• 

• 

• 



ROUTED TO 
005015 129. 12.50 69. 24. 8. 1. 78 

HYDROGRAPH AT 
Dll 758. 12.42 104. 32. 11. 0.66 

DIVERSION TO 
+ ROll 728. 12.33 58. 16. 5. 0.66 

HYDROGRAPH AT 
DDllRE 698. 12.50 57. 16. 5. 0.66 

DIVERSION TO 
DD111S 574. 12.50 46. 13. 4. 0.66 

HYDROGRAPH AT 
+ 00111 124. 12.50 11. 3. 1. 0.66 

DIVERSION TO 
+ DD112S 45. 12.50 6. 2. 1. 0.66 

HYDROGRAPH AT 
+ 00112 79. 12.50 5. 1. 0. 0.66 

ROUTED TO 
+ 011012 46. 12. 67 5. 1. 0. 0.66 

HYDROGRAPH AT 
012 236. 12.58 52. 16. 5. 0. 35 

DIVERSION TO 
RD12 236. 12.58 28. 8. 3. 0.35 

HYDROGRAPH AT 
DD12RE 209. 12.83 30. 8. 3. 0.35 

2 COMBINED AT 
CPD12 244. 12.83 34. 10. 3. 1. 01 

DIVERSION TO 
DD121S 105. 12.83 12. 3. 1. 1. 01 

HYDROGRAPH AT 
DD121 139. 12.83 22. 6. 2. 1. 01 

DIVERSION TO 
DD122S 58. 12.83 10. 3. 1. 1. 01 

HYDROGRAPH AT 
00122 81. 12.83 12. 3. 1. 1. 01 

ROUTED TO 
D12Dl3 47. 13.67 11. 3. 1. 1. 01 

HYDROGRAPH AT 
+ Dl3 1106. 12.25 120. 35. 12. 1. 03 

DIVERSION TO 
RD13 495. 12.08 30. 9. 3. 1. 03 

HYDROGRAPH AT 
DD13RE 1106. 12.25 99. 26. 9. 1. 03 

HYDROGRAPH AT 
+ DD04SE 471. 12.42 25. 6. 2. 1. 61 

ROUTED TO 
004013 156. 13.50 24. 6. 2. 1. 61 

3 COMBINED AT 
CPD13 1106. 12.25 134. 36. 12. 3.65 

DIVERSION TO 
DD131S 195. 12.25 12. 3. 1. 3.65 

HYDROGRAPH AT 
DD131 902. 12.25 120. 32. 11. 3.65 

DIVERSION TO 
DD132S 383. 12.25 36. 10. 3. 3.65 

HYDROGRAPH AT 
00132 518. 12.25 84. 22. 7. 3.65 

ROUTED TO 
D13D14 440. 12.67 82. 22. 7. 3.65 

HYDROGRAPH AT 
D14 1065. 12.42 144. 45. 15. 0.94 

DIVERSION TO 
RD14 1065. 12.42 117. 32. 11. 0. 94 

HYDROGRAPH AT 
+ DD14RE 384. 12.75 42. 13. 4. 0. 94 

HYDROGRAPH AT 
+ 00141 133. 12.83 14. 3. 1. 1. 78 

ROUTED TO 
D0514A 107. 13.08 14. 3. 1. 1. 78 

3 COMBINED AT 
CPD14 822. 12.75 135. 38. 13. 4.76 

DIVERSION TO 
DD142S 521. 12.75 111. 32. 11. 4.76 

HYDROGRAPH AT 
DD142 301. 12.75 25. 7. 2. 4.76 

ROUTED TO 
014015 218. 12.83 24. 7. 2. 4.76 

HYDROGRAPH AT 
015 412. 12.17 43. 14. 5. 0. 22 



3 COMBINED AT 
CPD15 406. 12.17 129. 43. 15. 4.98 

HYDROGRAPH AT 
101 262. 12.17 24. 7. 2. 0.16 

DIVERSION TO 
+ 

HYDROGRAPH AT 

RL01 

DLOlRE 

18. 

8. 

5. 

2. 

262. 12.17 2. 0.16 • 120. 12.33 1. 0.16 

ROUTED TO 
+ L01L03 48. 12.75 8. 2. 1. 0.16 

HYDROGRAPH AT 
103 935. 12.33 113. 34. 11. 0.79 

DIVERSION TO 
+ RL03 935. 12.33 113. 33. 11. 0. 79 

HYDROGRAPH AT 
D103RE 2. 19.83 1. 0. 0. 0.79 

HYDROGRAPH AT 
120 381. 12.42 46. 13. 4. 0.35 

DIVERSION TO 
+ R120 381. 12.42 41. 11. 4. 0. 35 

HYDROGRAPH AT 
D120RE 59. 12.92 8. 2. 1. 0.35 

ROUTED TO 
+ 120103 29. 13.42 8. 2. 1. 0.35 

3 COMBINED AT 
CP103 44. 12.75 14. 5. 2. 1. 29 

DIVERSION TO 
D103S 37. 12.75 14. 5. 2. 1. 29 

HYDROGRAPH AT 
D103SE 8. 13.17 1. 0. 0. 1. 29 

ROUTED TO 
+ 103104 8. 13.42 1. 0. 0. 1. 29 

HYDROGRAPH AT 
104 646. 12.42 80. 24. 8. 0.63 

DIVERSION TO 
+ R104 646. 12.42 79. 22. 7. 0. 63 

HYDROGRAPH AT 

2 COMBINED AT 

D104RE 

CP104 

4. 1. 

4. 1. 

5. 18.42 0. 0.63 • 6. 13.42 0. 1. 93 

DIVERSION TO 
+ D104S 0. o.oo 0. 0. 0. 1. 93 

HYDROGRAPH AT 
D104SE 6. 13.42 4. 1. 0. 1. 93 

ROUTED TO 
+ 104105 4. 20.42 4. 1. 0. 1. 93 

HYDROGRAPH AT 
105 641. 12.33 82. 26. 9. 0.49 

DIVERSION TO 
+ R105 641. 12.33 61. 17. 6. 0.49 

HYDROGRAPH AT 
D105RE 313. 12.58 31. 9. 3. 0.49 

2 COMBINED AT 
+ CPL05 310. 12.58 31. 10. 3. 2.41 

DIVERSION TO 
+ D1051S 3. 12.50 0. 0. 0. 2. 41 

HYDROGRAPH AT 
D1051 307. 12.58 31. 10. 3. 2.41 

DIVERSION TO 
+ D1052S 8. 12.58 1. 0. 0. 2.41 

HYDROGRAPH AT 
D1052 299. 12.58 30. 10. 3. 2.41 

ROUTED TO 
105D06 215. 12.67 29. 10. 3. 2.41 

HYDROGRAPH AT 
+ 102 1670. 12.58 270. 83. 28. 1. 88 

DIVERSION TO 
R102 1670. 12.58 219. 59. 20. 1. 88 

HYDROGRAPH AT 

+ 
ROUTED TO 

D102RE 

102D06 

78. 

73. 

24. 

24. 

8. 1. 88 • 8. 1. 88 

684. 13.00 

351. 13.50 

HYDROGRAPH AT 
D06 603. 12.33 75. 23. 8. 0.46 

DIVERSION TO 
+ RD06 603. 12.33 60. 16. 5. 0.46 

HYDROGRAPH AT 
DD06RE 245. 12.67 22. 6. 2. 0.46 



3 COMBINED AT 
CPD06 453. 12. 67 118. 39. 13. 4.76 

DIVERSION TO 
DD06S 83. 12.67 3. 1. 0. 4.76 

HYDROGRAPH AT 
+ DD06SE 370. 12.67 116. 38. 13. 4.76 

ROUTED TO 
D06D07 418. 12.83 115. 38. 13. 4.76 

HYDROGRAPH AT 
D07 896. 12.50 130. 39. 13. 0.89 

DIVERSION TO 
RD07 896. 12.50 116. 31. 10. 0.89 

HYDROGRAPH AT 
DD07RE 177. 13.08 25. 8. 3. 0.89 

2 COMBINED AT 
CPD07 438. 13.58 138. 46. 15. 5.64 

ROUTED TO 
D07D02 389. 13.75 136. 46. 15. 5.64 

HYDROGRAPH AT 
DOl 1299. 12.58 205. 61. 20. 1. 56 

DIVERSION TO 
RDOl 1299. 12.58 184. 49. 16. 1. 56 

HYDROGRAPH AT 
DDOlRE 246. 13.25 38. 12. 4. 1. 56 

ROUTED TO 
D01D02 93. 14.75 34. 12. 4. 1. 56 

HYDROGRAPH AT 
+ D02 1701. 12.50 259. 78. 26. 1. 84 

DIVERSION TO 
+ RD02 1701. 12.50 237. 63. 21. 1. 84 

HYDROGRAPH AT 
DD02RE 251. 13.25 45. 15. 5. 1. 84 

3 COMBINED AT 
+ CPD02 514. 13.25 205. 71. 24. 9.05 

ROUTED TO 
+ D02D10 473. 13.92 203. 71. 24. 9.05 

HYDROGRAPH AT 
+ D09 352. 12.33 42. 13. 4. 0. 26 

DIVERSION TO 
RD09 352. 12.33 29. 8. 3. 0.26 

HYDROGRAPH AT 
+ DD09RE 220. 12.50 17. 5. 2. 0.26 

ROUTED TO 
+ D09D10 159. 12.58 16. 5. 2. 0. 26 

HYDROGRAPH AT 
+ DD06SE 83. 12.67 3. 1. 0. 4.76 

ROUTED TO 
D06D10 16. 13.75 3. 1. 0. 4.76 

HYDROGRAPH AT 
+ 010 756. 12.33 97. 30. 10. 0.63 

DIVERSION TO 
R010 756. 12.33 70. 19. 6. 0.63 

HYDROGRAPH AT 
+ DDlORE 468. 12.58 37. 11. 4. 0.63 

4 COMBINED AT 
+ CP010 606. 12.58 245. 86. 29. 9.95 

ROUTED TO 
D10019 494. 14.08 242. 86. 29. 9.95 

HYDROGRAPH AT 
L09 562. 12.42 73. 22. 7. 0.49 

DIVERSION TO 
RL09 562. 12.42 72. 20. 7. 0.49 

HYDROGRAPH AT 
DL09RE 7. 17.25 5. 2. 1. 0.49 

HYDROGRAPH AT 
DL051 3. 12.50 0. 0. 0. 2.41 

ROUTED TO 
L05L09 1. 13.75 0. 0. 0. 2.41 

2 COMBINED AT 
CPL09 7. 17.25 5. 2. 1. 2.90 

DIVERSION TO 
010915 1. 17.25 1. 0. 0. 2.90 

HYDROGRAPH AT 
DL091 6. 17.25 4. 1. 0. 2.90 

DIVERSION TO 
+ DL092S 0. 0.00 0. 0. 0. 2.90 

HYDROGRAPH AT 
DL092 6. 17.25 4. 1. 0. 2.90 



ROUTED TO 
+ L09D08 50 18 0 92 4 0 1. 0 0 2o90 

HYDROGRAPH AT 
DOS 456 0 l2o58 74o 22o 7 0 Oo5l 

DIVERSION TO 

HYDROGRAPH AT 

RDOS 

DD08RE 

48 0 

33o 

13 0 

9 0 

456o 12 0 58 4 0 0 0 51 • 345o 12.75 3 0 0.51 

HYDROGRAPH AT 
DL052 8 0 12o58 1. 0 0 0 0 2o41 

ROUTED TO 
+ L05D08 2o 14 ol7 1. 0 0 0 0 2o4l 

3 COMBINED AT 
+ CPDOS 345o l2o75 36o 11. 4 0 3 0 41 

ROUTED TO 
D08Dl6 158o l3o67 32 0 11. 4 0 3 0 41 

HYDROGRAPH AT 
+ 106 848o 12 0 33 91. 27 0 9 0 0 0 70 

DIVERSION TO 
RL06 848o l2o33 91. 270 9 0 Oo70 

HYDROGRAPH AT 
DL06RE 0 0 OoOO 0 0 0 0 0 0 Oo70 

DIVERSION TO 
+ DL06S 0 0 OoOO 0 0 0 0 0 0 0 0 70 

HYDROGRAPH AT 
DL06SE 0 0 OoOO 0 0 0 0 0 0 Oo70 

ROUTED TO 
+ 106107 0 0 OoOO 0 0 0 0 0 0 Oo70 

HYDROGRAPH AT 
107 756o 12 0 33 86 0 26o 9 0 Oo63 

DIVERSION TO 
RL07 756o 12o33 85 0 23o 8 0 Oo63 

HYDROGRAPH AT 
+ DL07RE 9 0 l5o75 6 0 2 0 1. 0 0 63 

HYDROGRAPH AT 
DL03SE 370 12 0 75 14 0 5o 2 0 1. 29 

ROUTED TO 
+ 

ROUTED TO 
+ 

L0307A 

L0307B 

13 0 

13o 

5o 

50 

34o l3o67 2 0 1.29 • 33o 14o00 2o 1.29 

3 COMBINED AT 
CPL07 35o 14 0 00 l8o 7 0 2 0 2o62 

DIVERSION TO 
+ DL07S 7 0 l4o00 4 0 1. 0 0 2 0 62 

HYDROGRAPH AT 
DL07SE 28o 14o00 140 50 2o 2o 62 

ROUTED TO 
107108 270 l4o08 l4o 5o 2 0 2 0 62 

HYDROGRAPH AT 
LOS 599o l2o42 81. 24o 8 0 Oo49 

DIVERSION TO 
RLOS 599o 12 0 42 750 20o 7 0 0 0 49 

HYDROGRAPH AT 
+ DLOSRE 63o 13 0 08 13o 4 0 1. Oo49 

HYDROGRAPH AT 
DL04SE 0 0 OoOO 0 0 0 0 0 0 1. 93 

ROUTED TO 
104108 0 0 OoOO 0 0 0 0 0 0 1. 93 

3 COMBINED AT 
+ CPLOS 62 0 13 ol7 26o 9 0 3o 3 0 74 

ROUTED TO 
+ 108112 47o 14o33 26 0 9 0 3o 3 0 74 

HYDROGRAPH AT 
110 8l6o 12 0 42 100 0 29o lOo Oo84 

DIVERSION TO 
RLlO 816o 12 0 42 65 0 170 6o Oo84 

HYDROGRAPH AT 
DLlORE 627 0 12 0 58 42o 12o 4 0 Oo84 

ROUTED TO 
+ 

HYDROGRAPH AT 

110111 

DL06SE 

41. 

0 0 

12 0 

0 0 

406o 12o83 4 0 0 0 84 • 0 0 0 0 00 0 0 Oo70 

ROUTED TO 
+ 106111 0 0 OoOO 0 0 0 0 0 0 Oo70 

HYDROGRAPH AT 
+ 111 722o l2o33 92o 28o 9 0 0 0 62 

DIVERSION TO 
RLll 722 0 12 0 33 88 0 24o 8 0 Oo62 



HYDROGRAPH AT 
DL11RE 25. 13.83 12. 4. 1. 0. 62 

HYDROGRAPH AT 
DL07SE 7. 14.00 4. 1. 0. 2. 62 

ROUTED TO 
L07L11 6. 15.33 3. 1. 0. 2. 62 

4 COMBINED AT 
CPL11 402. 12.83 55. 17. 6. 4.09 

DIVERS ION TO 
+ DLllS 2. 12.83 0. 0. 0. 4.09 

HYDROGRAPH AT 
DL11SE 394. 12.83 53. 17. 6. 4.09 

ROUTED TO 
L11L12 315. 13. DO 53. 17. 6. 4.09 

HYDROGRAPH AT 
L12 296. 12.58 41. 11. 4. 0.36 

DIVERS ION TO 
+ RL12 237. 12.42 17. 5. 2. 0.36 

HYDROGRAPH AT 
DL12RE 296. 12.58 26. 7. 2. 0.36 

3 COMBINED AT 
CPL12 432. 13.00 99. 33. 11. 5.56 

DIVERS ION TO 
DL121S 76. 13.00 17. 6. 2. 5.56 

HYDROGRAPH AT 
DL121 356. 13.00 81. 27. 9. 5. 56 

DIVERSION TO 
+ DL122S 4. 13.00 1. 0. 0. 5. 56 

HYDROGRAPH AT 
+ DL122 352. 13.00 80. 27. 9. 5. 56 

ROUTED TO 
L12L13 285. 13.25 78. 27. 9. 5. 56 

HYDROGRAPH AT 
+ L13 174. 12.83 39. 10. 3. 0.48 

HYDROGRAPH AT 
+ DL091 1. 17.25 1. 0. 0. 2.90 

ROUTED TO 
+ L09L13 1. 22.42 0. 0. 0. 2.90 

COMBINED AT 
CPL13 410. 13.25 111. 36. 12. 7.02 

DIVERSION TO 
+ DL131S 393. 13.25 109. 36. 12. 7.02 

HYDROGRAPH AT 
+ DL131 17. 13.17 3. 1. 0. 7.02 

DIVERSION TO 
+ DL132S 11. 13.25 2. 1. 0. 7.02 

HYDROGRAPH AT 
+ DL132 6. 13.17 1. 0. 0. 7.02 

ROUTED TO 
+ L13D16 4. 14.58 1. 0. 0. 7. 02 

HYDROGRAPH AT 
+ D16 197. 12.75 43. 12. 4. 0. 52 

HYDROGRAPH AT 
+ DL092 0. 0.00 0. 0. 0. 2.90 

ROUTED TO 
L09D16 0. 0.00 0. 0. 0. 2.90 

4 COMBINED AT 
+ CPD16 226. 13.58 71. 22. 7. 8.05 

DIVERSION TO 
DD161S 182. 13.58 56. 17. 6. 8.05 

HYDROGRAPH AT 
DD161 43. 13.58 15. 5. 2. 8.05 

DIVERSION TO 
DD162S 17. 13.58 7. 2. 1. 8.05 

HYDROGRAPH AT 
DD162 26. 13.58 8. 3. 1. 8.05 

ROUTED TO 
D16D18 24. 13.83 8. 3. 1. 8.05 

HYDROGRAPH AT 
018 312. 12.17 28. 8. 3. 0.20 

DIVERSION TO 
RD18 312. 12.17 28. 8. 3. 0.20 

HYDROGRAPH AT 
+ DD18RE 1. 22.00 0. 0. 0. 0. 20 

2 COMBINED AT 
+ CPD18 24. 13.83 8. 3. 1. 8. 25 

ROUTED TO 
D18D19 23. 14.00 8. 3. 1. 8. 25 



HYDROGRAPH AT 
017 293. 12.17 25. 8. 3. 0. 20 

DIVERSION TO 
R017 293. 12.17 25. 8. 3. 0. 20 

HYDROGRAPH AT 

ROUTED TO 
+ 

0017RE 

017019 

0. 

0. 

0. 

0. 

0. 0.00 0. 0. 20 • 0. 0.00 0. 0.20 

HYDROGRAPH AT 
019 492. 12.33 66. 20. 7. 0.51 

DIVERSION TO 
R019 492. 12.33 63. 17. 6. 0.51 

HYDROGRAPH AT 
OD19RE 26. 13.67 9. 3. 1. 0. 51 

4 COMBINED AT 
+ CPD19 475. 14.00 244. 87. 29. 16.49 

DIVERSION TO 
00191S 216. 14.00 124. 45. 15. 16.49 

HYDROGRAPH AT 
DD191 144. 14.00 91. 34. 11. 16.49 

DIVERSION TO 
+ 001928 60. 14.50 42. 17. 6. 16.49 

HYDROGRAPH AT 
00192 86. 14.00 48. 17. 6. 16.49 

ROUTED TO 
019020 86. 14.17 48. 17. 6. 16.49 

HYDROGRAPH AT 
+ D20 573. 12.33 69. 21. 7. 0.50 

DIVERSION TO 
RD20 573. 12.33 68. 19. 6. 0.50 

HYDROGRAPH AT 
OD20RE 7. 16.92 5. 2. 1. 0. 50 

HYDROGRAPH AT 
00111 574. 12.50 46. 13. 4. 0.66 

ROUTED TO 
D11D20 303. 12.92 43. 13. 4. 0.66 

3 COMBINED AT 

ROUTED TO 

CPD20 

D20D21 

85. 

82. 

29. 

29. 

300. 13.00 10. 17.65 • 223. 13.42 10. 17.65 

HYDROGRAPH AT 
+ 021 548. 12.33 70. 22. 7. 0.50 

DIVERSION TO 
RD21 548. 12.33 70. 20. 7. 0.50 

HYDROGRAPH AT 
0021RE 6. 18.42 5. 2. 1. 0.50 

HYDROGRAPH AT 
+ D0112 45. 12.50 6. 2. 1. 0.66 

ROUTED TO 
D11D21 20. 13.33 5. 2. 1. 0.66 

HYDROGRAPH AT 
00121 105. 12.83 12. 3. 1. 1. 01 

ROUTED TO 
012021 82. 13.00 12. 3. 1. 1. 01 

4 COMBINED AT 
+ CP021 280. 13.42 95. 34. 11. 18.49 

DIVERSION TO 
+ DD211S 192. 13.42 70. 25. 8. 18.49 

HYDROGRAPH AT 
DD211 88. 13.42 25. 9. 3. 18.49 

DIVERSION TO 
OD212S 48. 13.42 18. 7. 2. 18.49 

HYDROGRAPH AT 
DD212 40. 13.42 6. 2. 1. 18.49 

ROUTED TO 
+ 021022 27. 13.75 6. 2. 1. 18.49 

HYOROGRAPH AT 
+ 022 547. 12.33 65. 20. 7. 0.45 

DIVERSION TO 
+ 

HYDROGRAPH AT 

R022 

0022RE 

65. 

3. 

19. 

1. 

547. 12.33 6. • 5. 19.58 

0.45 

0. 0. 45 

HYDROGRAPH AT 
00122 58. 12.83 10. 3. 1. 1. 01 

ROUTED TO 
+ D12D22 43. 13.42 10. 3. 1. 1. 01 

3 COMBINED AT 
+ CPD22 60. 13.67 15. 5. 2. 18.94 



ROUTED TO 
D22D23 55. 13.83 15. 5. 2. 18.94 

HYDROGRAPH AT 
+ D23 539. 12.42 73. 22. 7. 0.54 

DIVERSION TO 
RD23 539. 12.42 68. 18. 6. 0.54 

HYDROGRAPH AT 
DD23RE 34. 13.42 10. 4. 1. 0.54 

HYDROGRAPH AT 
DD131 195. 12.25 12. 3. 1. 3.65 

ROUTED TO 
D13D23 121. 12.50 12. 3. 1. 3.65 

3 COMBINED AT 
CPD23 94. 12.58 27. 9. 3. 22.13 

DIVERSION TO 
+ DD231S 9. 12.58 3. 1. 0. 22.13 

HYDROGRAPH AT 
+ DD231 85. 12.58 24. 8. 3. 22.13 

DIVERSION TO 
+ DD232S 10. 12.58 3. 1. 0. 22.13 

HYDROGRAPH AT 
DD232 75. 12.58 22. 7. 2. 22.13 

ROUTED TO 
D23D24 57. 12.75 21. 7. 2. 22.13 

HYDROGRAPH AT 
D24 521. 12.42 68. 21. 7. 0.49 

DIVERSION TO 
RD24 521. 12.42 68. 20. 7. 0.49 

HYDROGRAPH AT 
DD24RE 2. 18.17 1. 0. 0. 0.49 

HYDROGRAPH AT 
DD132 383. 12.25 36. 10. 3. 3.65 

ROUTED TO 
+ D13D24 287. 12.50 36. 10. 3. 3.65 

3 COMBINED AT 
+ CPD24 284. 12.58 52. 16. 5. 22.62 

DIVERSION TO 
DD24S 60. 12.58 5. 1. 0. 22. 62 

HYDROGRAPH AT 
DD24SE 224. 12.58 47. 14. 5. 22.62 

ROUTED TO 
D24D25 198. 12.75 46. 14. 5. 22. 62 

HYDROGRAPH AT 
D25 557. 12.33 70. 21. 7. 0.50 

DIVERSION TO 
RD25 557. 12.33 68. 19. 6. 0.50 

HYDROGRAPH AT 
DD25RE 12. 14.67 7. 3. 1. 0.50 

2 COMBINED AT 
CPD25 198. 12.75 47. 16. 5. 23.12 

DIVERSION TO 
DD251S 185. 12.75 46. 15. 5. 23.12 

HYDROGRAPH AT 
+ DD251 12. 12.75 1. 0. 0. 23.12 

DIVERSION TO 
DD252S 12. 12.75 1. 0. 0. 23.12 

HYDROGRAPH AT 
DD252 0. 0.00 0. 0. 0. 23.12 

ROUTED TO 
D2542A 0. 0.00 0. 0. 0. 23.12 

ROUTED TO 
D2542B 0. 0.00 0. 0. 0. 23.12 

HYDROGRAPH AT 
D37 113. 12.50 16. 4. 1. 0. 20 

HYDROGRAPH AT 
DD232 10. 12.58 3. 1. 0. 22.13 

ROUTED TO 
D23D37 5. 15.58 3. 1. 0. 22.13 

HYDROGRAPH AT 
DD251 185. 12.75 46. 15. 5. 23.12 

ROUTED TO 
025037 156. 13.25 45. 15. 5. 23.12 

HYDROGRAPH AT 
DD24SE 60. 12.58 5. 1. 0. 22. 62 

ROUTED TO 
D24D37 43. 13.00 5. 1. 0. 22.62 

4 COMBINED AT 
CPD37 214. 13.08 65. 21. 7. 23.32 



DIVERSION TO 
+ DD37S 0. 0.00 0. 0. 0. 23.32 

HYDROGRAPH AT 
DD37SE 214. 13.08 65. 21. 7. 23.32 

ROUTED TO 

HYDROGRAPH AT 

D37D39 

D35 

62. 

18. 

21. 

4. 

160. 13.42 7. 23.32 • 114. 12.58 1. 0. 25 

HYDROGRAPH AT 
+ DD231 9. 12.58 3. 1. 0. 22.13 

ROUTED TO 
D23D35 4. 15.00 3. 1. 0. 22.13 

2 COMBINED AT 
CPD35 114. 12.58 21. 6. 2. 22.38 

DIVERSION TO 
+ DD35S 17. 12.58 3. 1. 0. 22.38 

HYDROGRAPH AT 
DD35SE 85. 12.58 15. 4. 1. 22.38 

ROUTED TO 
D35D38 79. 12.83 15. 4. 1. 22.38 

HYDROGRAPH AT 
+ D38 58. 12.50 8. 2. 1. 0.12 

HYDROGRAPH AT 
DD37SE 0. 0.00 0. 0. 0. 23.32 

ROUTED TO 
D37D38 0. 0.00 0. 0. 0. 23.32 

3 COMBINED AT 
+ CPD38 120. 12.67 22. 6. 2. 23.69 

DIVERSION TO 
+ DD381S 105. 12.67 19. 5. 2. 23.69 

HYDROGRAPH AT 
DD381 14. 12.67 3. 1. 0. 23.69 

DIVERSION TO 
+ DD382S 10. 12.67 2. 0. 0. 23.69 

HYDROGRAPH AT 
DD382 4. 12.67 1. 0. 0. 23.69 

ROUTED TO 

HYDROGRAPH AT 

D38D39 

D39 15. 

1. 0. 

4. 

3. 14.33 0. 23.69 • 108. 12.50 1. 0.18 

HYDROGRAPH AT 
DD252 12. 12.75 1. 0. 0. 23.12 

ROUTED TO 
D25D39 8. 13.00 1. 0. 0. 23.12 

4 COMBINED AT 
CPD39 173. 13.42 76. 25. 8. 23.88 

ROUTED TO 
D39D42 168. 13.67 75. 25. 8. 23.88 

HYDROGRAPH AT 
D26 960. 12.25 99. 30. 10. 0. 64 

DIVERSION TO 
RD26 960. 12.25 96. 26. 9. 0.64 

HYDROGRAPH AT 
+ DD26RE 18. 14.33 10. 4. 1. 0.64 

HYDROGRAPH AT 
DD142 521. 12.75 111. 32. 11. 4. 76 

ROUTED TO 
D14D26 422. 12.92 109. 32. 11. 4.76 

2 COMBINED AT 
+ CPD26 424. 12.92 117. 35. 12. 5. 40 

ROUTED TO 
+ D26D27 414. 13.00 117. 35. 12. 5.40 

HYDROGRAPH AT 
D27 485. 12.17 51. 16. 5. 0. 32 

DIVERSION TO 
RD27 122. 11.92 13. 4. 1. 0. 32 

HYDROGRAPH AT 
DD27RE 485. t 12.17 44. 12. 4. 0. 32 

2 COMBINED AT 
+ 

ROUTED TO 

CPD27 

SRD27 

156. 

156. 

47. 

47. 

477. 12.17 

477. 12.17 

16. 5. 72 • 16. 5. 72 

ROUTED TO 
D27D42 402. 13.33 152. 47. 16. 5. 72 

HYDROGRAPH AT 
D42 1278. 12.33 147. 45. 15. 0.99 

DIVERSION TO 
+ RD42 1278. 12.33 135. 36. 12. 0.99 



+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

HYDROGRAPH AT 
DD42RE 112. 12.92 26. 9. 3. 0.99 

4 COMBINED AT 
CPD42 480. 13.42 212. 69. 23. 26.93 

ROUTED TO 
SRD42 473. 13.58 191. 69. 23. 26.93 

HYDROGRAPH AT 
053 176. 12.17 12. 3. 1. 0.12 

DIVERSION TO 
RD53 176. 12.17 12. 3. 1. 0.12 

HYDROGRAPH AT 
DD53RE 0. 0.00 0. 0. 0. 0.12 

COMBINED AT 
CPD53 473. 13.58 191. 69. 23. 27.05 

ROUTED TO 
SRD53 163. 15.83 148. 69. 23. 27.05 

ROUTED TO 
D53D54 163. 16.17 147. 69. 23. 27.05 

HYDROGRAPH AT 
D43 628. 12.33 73. 22. 7. 0.50 

DIVERSION TO 
RD43 628. 12.33 66. 18. 6. 0.50 

HYDROGRAPH AT 
DD43RE 56. 12.92 14. 5. 2. 0.50 

ROUTED TO 
043054 29. 14.08 13. 5. 2. 0.50 

HYDROGRAPH AT 
D54 327. 12.25 28. 8. 3. 0.27 

DIVERSION TO 
RD54 81. 12.00 5. 2. 1. 0. 27 

HYDROGRAPH AT 
DD54RE 327. 12.25 25. 6. 2. 0.27 

3 COMBINED AT 
CPD54 294. 12.25 155. 77. 26. 27.82 

PLAN 1 ••••••••••..... 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 .•••..........• 

RATIO 
OF 

PMF 

1. 00 

PLAN 3 •.•.••••••••••. 

RATIO 
OF 

PMF 

1. 00 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRD27 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1147.30 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1146.50 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1146.25 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1147.30 

0. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

0. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.50 

0. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

0. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.25 

0. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

0. 

SPILLWAY CREST 
0.00 

TOP OF DAM 
0.00 

0. 
0. 

MAXIMUM 
OUTFLOW 

CFS 

573. 

0. 
0. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

166.58 13.00 0.00 

SPILLWAY CREST TOP OF DAM 
0.00 

0. 
0. 

0. 00 
0. 
0. 

MAXIMUM 
OUTFLOW 

CFS 

476. 

DURATION TIME OF 
OVER TOP MAX OUTFLOW 

HOURS HOURS 

166.58 12.25 

TIME OF 
FAILURE 

HOURS 

0.00 

SPILLWAY CREST 
0.00 

TOP OF DAM 
0.00 

0. 
0. 

MAXIMUM 
OUTFLOW 

CFS 

445. 

0. 
0. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

166.58 12.25 0.00 

*** NORMAL END OF HEC-1 *** 





APPENDIX E 
HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

Location : Segment 1 
Notes : Existing Wash Between Cactus Culvert and El Mirage Culvert 

Channel Conditions Manning's n Adjustment Left Overbank 

Firm Soil .025- .032 

Channel Coarse Sand .026- .035 0.030 

Material Gravel nb .028- .035 
Cobble .030- .050 
Boulder .040- .070 
Smooth 0 

Degree of Minor n, .001 - .005 0.001 
Irregularity Moderate .006- .010 

Severe .011 - .020 
Negligible .000 - .004 0.001 

Effects of Minor .005- .015 
Obstruction Appreciable 

n2 
.020- .030 

Severe .040- .060 
Small .002- .010 0.002 

Vegetation 
Medium 

n3 
.010- .025 

Large .025- .050 
Very Large .050- .100 

Variations in Gradual 0 0.000 
Channel Cross Occ. Ait. n4 .001 - .005 

Section Freq. Alt. .010- .015 
Subtotal 0.034 

Degree of Minor 1 1 
Appreciable m 1.15 

Meandering 
Severe 1.3 
n - (nb+n1+n2+n3+n4 )m 0.034 

Manning's n Value Used 0.035 

Left Bank 

I 
Left Bank 

Channel 
Right Bank 

(Earth} (Rip-Rap) (Earth} 

0.026 0.026 0.026 

I 

0.003 0.001 0.003 

0.001 0.001 0.001 

0.006 
0 .010 0.010 

0.000 0.000 0.000 

I 

I 0.040 ~ 0.034 0.040 
: 1 1 1 
I 

~ 
0.040 0.000 0.034 0.040 

I 0.040 0.000 0.035 0.040 

Right Bank 
Right Overbank 

(Rip-Rap) 

0.030 

0 .001 

0 .001 

0.002 

0.000 

0 .034 
1 

0.000 0 .034 
0.000 0.035 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream: El Mirage Wash 

Location : Segment 2 
Notes: Existing Wash Between El Mirage Cu lvert and Golf Course 

Channel Conditions Manning's n Adjustment Left Overbank 
Left Bank Left Bank 

Channel 
Right Bank Right Bank 

Right Overbank 
(Earth) (Rip-Rap) (Earth) (Rip-Rap) 

Firm Soil .025 - .032 

Channel Coarse Sand .026- .035 0.030 0.026 0.030 

Material 
Gravel nb .028 - .035 
Cobble .030- .050 
Boulder .040- .070 
Smooth 0 

Degree of Minor n, .001 - .005 0.001 0.001 0.001 
Irregu larity Moderate .006- .010 

Severe .011 - .020 
Negligible .000- .004 0.001 0.001 0.001 

Effects of Minor .005- .015 
Obstruction Appreciable 

n2 
.020- .030 

Severe .040- .060 ' 
Small .002- .010 0.002 0.006 0.002 

Vegetation Medium 
n3 

.010- .025 
Large .025 - .050 

Very Large .050- .1 00 
Variations in Gradual 0 0.000 0.000 0.000 

Channel Cross Occ. Ait. n4 .001 - .005 
Section Freq. Alt. .010 -.015 

Subtotal 0.034 0.034 0.034 

Degree of 
Minor 1 1 1 1 

Appreciable m 1.15 
Meandering 

Severe 1.3 
n - (nb+n,+n2+n3+n4)m 0.034 0.000 0.000 0.034 0.000 0.000 0.034 

Manning's n Value Used 0.035 0.000 0.000 O.D35 0.000 0.000 0.035 

• • • 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

Location: Segment 3 
Notes : Existing Wash along western portion of Golf Course 

Channel Conditions Manning's n Adjustment 

Firm Soil .025 - .032 

Channel Coarse Sand .026- .035 

Material 
Gravel nb .028 - .035 
Cobble .030- .050 
Bou lder .040- .070 
Smooth 0 

Degree of Minor .001 - .005 
Irregularity Moderate 

n1 
.006- .010 

Severe .011 - .020 
Negligible .000- .004 

Effects of Minor 
n2 

.005- .015 
Obstruction Appreciable .020 - .030 

Severe .040 - .060 
Small .002- .010 

Vegetation 
Medium 

n3 
.010- .025 

Large .025 - .050 
Very Large .050-. 100 

Variations in Gradual 0 
Channel Cross Occ. Alt. n4 .001 - .005 

Section Freq. Alt. .010 - .015 
Subtotal 

Degree of 
Minor 1 

Appreciable m 1.15 
Meandering 

Severe 1.3 
n- (nb+n1+n2+n3+n4)m 

Manning's n Value Used 

Left Overbank I Left Bank Left Bank 
Channel 

Right Bank 
(Earth) (Rip-Rap) (Earth) 

0.025 0.025 

0.000 0.000 

0.000 
0.005 

0.010 0.010 

0.000 0.000 

0.035 I 0.040 

1.15 115 

0.040 0.000 0.000 0.046 0.000 
0.040 0.000 0.000 0.045 0.000 

Right Bank 
Right Overbank 

(Rip-Rap) 
0.025 

0.000 

0.000 

0.010 

0.000 

0.035 

1.15 

0.000 0.040 
0.000 0.040 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream: El Mirage Wash 

Location : Segement 4 
Notes: Existing Wash along riparian improvement area 

Channel Conditions Manning's n Adjustment 

Firm Soil .025 - .032 

Channel Coarse Sand .026- .035 

Material 
Gravel nb .028- .035 
Cobble .030 - .050 
Boulder .040- .070 
Smooth 0 

Degree of Minor 
n, .001 - .005 

Irregulari ty Moderate .006- .010 
Severe .011 - .020 

Negligible .000- .004 
Effects of Minor .005-.015 

Obstruction Appreciable 
n2 

.020- .030 
Severe .040- .060 
Small .002- .010 

Vegetation Medium 
n3 

.010- .025 
Large .025- .050 

Ve_I}'L arqe .050- .1 00 
Variations in Gradual 0 

Channel Cross Occ. Alt. n4 .001 - .005 
Section Freq . Alt. .010-.015 

Subtotal 

Degree of 
Minor 1 

Appreciable m 1. 15 
Meandering 

Severe 1.3 
n- (nb+n1+n2+n3+n4)m 

Manning's n Value Used 

• 

Left Overbank 
Left Bank Left Bank 

Channel 
Right Bank 

(Earth) (Rip-Rap) (Earth) 
0.025 0.025 

0.001 0.001 

0.001 
0.010 

0.005 0.010 

0.000 0.000 

0.032 0.046 
1 1 

0.032 I 0.000 0.000 0.046 0.000 
0.030 I 0.000 0.000 0.045 0.000 

• 

Right Bank 
Right Overbank 

{Rip-Rap) 
0.025 

0.001 

0.001 

0.005 

0.000 

0.032 
1 

0.000 0.032 
0.000 0.030 

• 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

Location : Segment 5 
Notes: Existing Wash along eastern portion of Golf Course 

Channel Conditions Manning's n Adju stment 

Firm Soil .025- .032 

Channel Coarse Sand .026- .035 

Material 
Gravel nb .028 - .035 
Cobble .030- .050 
Boulder .040 - .070 
Smooth 0 

Degree of Minor 
n1 

.001 - .005 
Irregularity Moderate .006- .010 

Severe .01 1 - .020 
Negligible .000- .004 

Effects of Minor 
n2 

.005- .015 
Obstruction Appreciable .020- .030 

Severe .040 - .060 
Small .002- .010 

Vegetation 
Medium 

n3 
.010- .025 

Large .025- .050 
Very Larqe .050- .100 

Variations in Gradual 0 
Channel Cross Occ. Alt. n4 .001 - .005 

Section Freq. Alt. .010- .015 
Subtotal 

Degree of 
Minor 1 

Appreciable m 1.15 
Meandering 

Severe 1.3 
n - (nb+n1+n2+n3+n4)m 

Manning's n Value Used 

Left Overbank ~ Left Bank Left Bank 
Channel 

Right Bank 
(Earth) (Rip-Rap) (Earth) 

0.025 0.025 

0.000 0.000 

0.000 
0.005 

0.010 0.010 

0.000 0.000 

0.035 I 0.040 

1.15 1. 15 

0 .040 I 0.000 0.000 0.046 0.000 
0.040 0.000 0.000 0.045 0.000 

Right Bank 
Right Overbank 

(Rip-Rap) 
0.025 

0.000 

0.000 

0.010 
I 

0.000 

0.035 

1.15 

0.000 0.040 
0.000 0.040 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

Location : Segment 6 
Notes: Existing Wash between Golf Course and Agua Fria Thalwag 

Channel Conditions Manning's n Adjustment Left Overbank 

Firm Soil .025- .032 

Channel 
Coarse Sand .026- .035 0.030 

Material 
Gravel nb .028- .035 
Cobble .030 - .050 
Boulder .040- .070 
Smooth 0 

Degree of Minor .001 - .005 
Irregularity Moderate 

n1 
.006 - .010 0.008 

Severe .01 1 - .020 
Negligible .000- .004 0.001 

Effects of Minor n2 
.005 - .015 

Obstruction Appreciable .020- .030 
Severe .040- .060 
Small .002 - .010 

Vegetation 
Medium 

n3 
.010- .025 0.01 0 

Large .025 - .050 
Very Large .050 - .100 

Variations in Gradual 0 0.000 
Channel Cross Occ. Alt. n4 .001 - .005 

Section Freq. Alt. .010- .015 
Subtotal 0.049 

Degree of 
Minor 1 1 

Appreciable m 1.15 Meandering 
Severe 1.3 
n- (nb+n1+n2+n3+n4)m 0.049 

Manning's n Value Used 0.050 

• 

Left Bank 
I 

Left Bank 
Channel 

Right Bank 
(DG) (Rip-Rap) (DG) 

0.026 

0.008 

0.001 

0.010 

0.000 

0.045 
1 

0.045 
0.000 0.000 0.045 0.000 

• 

Right Bank Right Overbank I 
(Rip-Rap) (Golf Course) 

0.025 

0.001 

0.001 

0.010 

0.003 

0.040 
1 

0.040 
0.000 0.040 

• 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

Location : North-South Segment of Proposed Basin 
Notes : Surface Treatment as Proposed by Landscape Architect 

Channel Conditions Manning's n Adjustment Left Overbank 

Firm Soil .025- .032 

Channel 
Coarse Sand .026- .035 0.030 

Material 
Gravel nb .028- .035 
Cobble .030- .050 
Boulder .040 - .070 
Smooth 0 

Degree of Minor 
n1 

.001 - .005 0.001 
Irregularity Moderate .006 - .010 

Severe .01 1 - .020 
Negligible .000- .004 0.001 

Effects of Minor .005- .015 
Obstruction Appreciable 

n2 
.020- .030 

Severe .040- .060 
Small .002- .010 0.002 

Vegetation 
Medium 

n3 
.010- .025 

Large .025- .050 
Very Large .050- .100 

Variations in Gradual 0 0.000 
Channel Cross Occ.Ait. n4 .001 - .005 

Section Freq . Alt. .010- .015 
Subtotal 0.034 

Degree of 
Minor 1 1 

Appreciable m 1.15 
Meandering 

Severe 1.3 
n- (nb+n,+n2+n3+n. )m 0.034 
Manning's n Value Used 0.035 

Left Bank 
1: 

Left Bank 
Channel 

Right Bank 
(Earth) (Rip-Rap) (Earth) 
0.025 0.025 0.025 

0.001 0.001 0.001 

0.000 
0.010 0.010 

0.010 0.020 0.010 

0.000 I 0.000 0.000 

I 

I 0.046 I 0.046 0.046 
1 1 1 

I 
0.046 0.000 0.046 0.046 

I 0.045 0.000 0.045 0.045 

Right Bank Right Overbank 
(Rip-Rap) (Golf Course) 

0.030 

0.001 

0.001 

0.002 

0.000 

0.034 
1 

0.000 0.034 
0.000 O.o35 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

Location : East-West Segment of Proposed Basin 
Notes: Surface Treatment as Proposed by Landscape Architect 

Channel Conditions Manning's n Adjustment Left Overbank 

Firm Soil .025- .032 

Channel Coarse Sand .026 - .035 0.030 

Material 
Gravel nb .028 - .035 
Cobble .030- .050 
Boulder .040- .070 
Smooth 0 

Degree of Minor n, .001 - .005 0.00 1 
Irregularity Moderate .006 - .010 

Severe .011 - .020 
Negligibl e .000 - .004 0.001 

Effects of Minor .005 - .015 
Obstruction Appreciable 

nz 
.020- .030 

Severe .040 - .060 
Small .002 - .010 0.002 

Vegetation 
Medium 

n3 
.010- .025 

Large .025 - .050 
Very Larqe .050- .1 00 

Variations in Gradual 0 0.000 
Channel Cross Occ. Alt. n4 .001 - .005 

Section Freq. Alt. .010 - .015 
Subtotal 0.034 

Degree of 
Minor 1 1 

Appreciable m 1.15 Meandering 
Severe 1.3 
n - (nb+n1+n2+n3+n4)m 0.034 

Manninq's n Value Used 0.035 

• 

Left Bank Left Bank 
Channel 

Right Bank 
(Earth ) (Rip-Rap) (Earth) 
0.025 0.025 0.025 

I 

0.00 1 0.001 0.001 

0.010 0.010 0.010 

0.010 0.020 0.010 
I 

0.000 0.000 0.000 

0.046 0.056 0.046 
1 1 1 

0.046 ~ 0.000 0.056 0.046 
I 0.045 0.000 0.055 0.045 

• 

Right Bank Right Overbank 
(Rip-Rap) (Golf Course) 

0.030 

0.001 

0.001 

0.002 

0.000 

0.034 
1 

0.000 0.034 
0.000 0.035 

• 



Project: Lower El Mirage Wash 
Stream : El Mirage Wash 

DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Location : Proposed Unlined Channel Downstream of El Mirage Road 
Notes : __________________________________________________________________________________________________________________________________ __ 

Channel Conditions Manning's n Adjustment Left Overbank 
Left Bank 

I 
Left Bank 

Channel 
Right Bank Right Bank Right Overbank 

(Earth) (Rip-Rap) (Earth) (Rip-Rap). (Golf Course) 
Firm Soil .025- .032 0.025 0.025 0.025 

Channel Coarse Sand .026- .035 0.030 0.030 

Material 
Gravel nb .028- .035 I 
Cobble .030- .050 
Boulder .040- .070 
Smooth 0 0.000 0.000 0.000 

Degree of Minor .001 - .005 0.001 0.001 
Irregularity Moderate 

n, 
.006- .010 

Severe .011 - .020 
Negligible .000- .004 0.001 0.001 0.001 0.001 0.001 

Effects of Minor 
n2 

.005- .015 
Obstruction Appreciable .020- .030 

Severe .040- .060 I 
Small .002- .010 0.002 0.005 0.005 0.005 0.002 

Vegetation 
Medium 

n3 
.010- .025 

Large .025- .050 
Very Large .050- .1 00 

Variations in Gradual 0 0.000 0.000 0.000 0.000 0.000 
Channel Cross Occ.Ait. n. .001 - .005 

Section Freq. Alt. .010- .015 
Subtotal 0.034 0.031 0.031 0.031 0.034 

Degree of 
Minor 1 1 I 1 1 1 1 

Appreciable m 1.15 I Meandering 
Severe 1.3 
n- (nb+n 1+n2+n3+n. )m 0.034 0.031 ~ 0.000 0.031 0.031 0.000 0.034 
Manning's n Value Used 0.035 I 0.030 0.000 0.030 0.030 0.000 0.035 
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APPENDIX E.2 
PRE-PROJECT CONDITIONS HEC-RAS OUTPUT 
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LEMWB_PreProj. rep 

X X 
X X 
X X 

HEC-RAS version 4.1.0 Jan 2010 
u.s. Army Corps of Engineers 

Hydro 1 ogi c Engineering Center 
609 second street 
Davis, California 

)()()()()()( xxxx xxxx XX 
X X X X X X 
X X X X X 

X 
X 

xxxxxxx xxxx X XXX xxxx )()()()()()( 

X X X X X X X 
X X X X X X X X 
X X )()()()()()( xxxx X X X 

PROJECT DATA 
Project Title: Lower El Mir~ge '1ash Basin - Pre Project 
ProJect Fi 1 e : LEMWB_PreProJ. prJ 
Run Date and Time: 2/ 22 / 2013 10 : 27:35 AM 

Project in English units 

Project Description: 

X 
X 
X 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

Lower El Mirage wash Basi n , Project FCDMC 2012C018. Existing/ Pre project 
conditions model . completed in November 2012 . 

RAS model is prepared by 
Dibble Engineering in support of a Conditional Letter of Map Revision for the 
Lower El Mirage wash Basin and downstream wash . 

Reach Description: 
From a 
point approx . 1160 ' upstream of the confluence w1th the Agua Fria River (River 
Mile 0 . 219) to a point: approx1mately 500 feet: north and 1,200 feet west of the 
intersection of cactus Road and El Mirage Road (River Mile 1.514) , a distance 
of 1 . 295 river miles. 

The Cross - section data were generated by civil3d . The 
mapped hydraulic base line represents the 10,000-station point of the HEC-RAS 
model. 

Topographic mapping is based on 2012 aerial photography and supplied 
by cooper Aerial Mapping co . at 1"=40' scale and with 1 ' contour interval . 
Aerial data was collected in April of 2012. This mapping is based on the 
project benchmark NGS Monument 4GA2, and uses the North Arne ri can ve rti ca 1 Datum 
of 1988 (NAVD88). Field reconnaissance performed on september 18, 
2012. 

scharge data is from the Lower El Mirage wash Basin HEC-1 mode 1 . The 
.sis of hydrology for the watershed contributing to this project is the Loop 

303 / white Tanks ADMPU Area Hydrologic Analysis, Existing Cond1tions, without 

~~~ho~~m~~~~i~o~~ ~~e~~a~h~e~~~~~n~e~~~~e~~~eat;0~h~e!~M~~t~~de~ej~0~r~~~ ~o 
correct inaccuracies and to model the existing condition for the Lower El 
Mirage wash Basin project . see the project Technical Data Notebook for 
addition a 1 information . 

Hydrologi c concentration points are noted in 
cross - section descri pti ens using the corresponding HEC-1 ID ' s. The flow rates 
have been rounded to the nearest 10 cubic feet per second (cfs) . Flow rates 
obtained from HEC- 1 are applied at the downstream end of the relevant 
sub- basin . 

River Mile (RM) stationing is based upon the estimated tie in 
point with downstream receivin~ waters . This point represents RM 0.000. The 
a s sumed surting ws Elevation 1s based upon normal depth in the study wash . 

Horizontal and vertical coordinate Basis for this project is as follows: 

1988 

Horizontal --Arizona State Plane, Central Region, NAD 1983 
vertical- - NAVD 

PLAN DATA 

Plan Title: Lower El M1rage wash Bas1n- Pre ProJect 
Plan Fi 1 e : J : \ 2011 \ 101122_01-Lower _El__M>rage_wash\ Desl gn Notebook\ Cal cul at ions and Anal ysi s\ Drai nage \ HEC- RAS\ Exi sting Conditi ens 
Mode 1 \ LEMWB_PrePrOJ . pOl 

Geometry Title: Lower El Mirage wash Basin-Pre Project 
Geometry File : j : \ 2011\ 101122_01- Lower _El__Mi rage_wash\ Desi gn Notebook\ Cal cul ati ens and Anal ysi s\ Drai nage\ HEC-RAS\ Exi sting Conditions 

Model \ LEMWB_PreProj. gQl 

Flow Title 
Flow File 

Model\LEMWB_PreProj.fOl 

Lower El Mirage wash Basin-Pre Project 
j: \2011\101122_01-Lower _El__Mi rage_wash\Desi gn Notebook\ Cal cu l ati ens and Anal ysi s \ Drai nage\HEC-RAS\Exi sting Conditi ens 

Plan Summary Information: 
Number of: cross sections 

culverts 
Bridges 

Computational Information 

43 
3 
1 

Multiple openings 
Inline Structures 
Latera 1 Structures 

water surface calcu l ation tolerance 0 . 01 
0 . 01 
20 
0 . 3 
0.001 

~~~;~~~ln~;b~~ ~~l~~!;~~~~n~olerance 
Maxi mum di ffe renee to 1 e ranee 
Flow tolerance factor 

Computation Options 

0 
1 
0 

Page 1 



critical depth computed only where necessary 
conveyance cal cul ati on Method : At breaks in n values only 

~~~~~~~~i~~~leFi~~h~~~ime: ~~b~~~~i~~lv~,~~ce 
Encroachment Data 

Equal conveyance True 
Left offset 0 
Right offset 0 

River 
RS 
1. 500 
1. 436 
1. 392 
1. 376 
1. 357 
1. 352 
1. 347 
1. 335 
1. 318 
1. 300 
1.231 
1.192 
1.143 
1.098 
1.084 
1.069 
1.046 
1.014 
0 . 978 
0.940 
0 . 892 
0 . 848 
0 . 785 
0.758 
0. 726 
0.680 
0.646 
0.638 
0 . 629 
0.610 
0. 583 
0. 533 
0. 500 
0.493 
0 . 491 
0 . 486 
0.431 
0 . 378 
0 . 345 
0 . 316 
0 . 294 
0.265 
0.219 

Lr El Mirage 
Profile 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 

FLOW DATA 

ws h Reach Lr El Mirage wsh 
Method value1 value2 

1 9933 . 0410062.86 
1 9920 . 3310069. 35 
1 9938 . 6810075.97 
1 9873.1310099 . 48 
1 9870.6710097.02 
1 9870.6710146.76 
1 9870 . 67 10270.6 
1 9945 . 510246.01 
1 9934 . 2110213.95 
1 9914 . 9410191 . 51 
1 9899 .1510172 . 38 
1 9901.3210670 . 77 
1 9896.421035 7 .04 
1 9890 . 910356 . 61 
1 9946 . 2110028.62 
1 998110028 . 17 
1 9981.6810016.06 
1 9977.1110029 . 81 
1 9951 .1310029 . 46 
1 9949 . 5210027 . 72 
1 9947. 5810052 . 62 
1 9967.7110037 . 17 
1 9963 . 1610037 . 65 
1 9947 . 1210059 . 47 
1 9964.1210039 . 29 
1 9970.1310027 . 22 
1 9982. 9 10015 . 3 
1 9978.9910022 . 38 
1 9979.810021 . 09 
1 9954 . 07 10041.7 
1 9967 . 1810032.58 
1 9958 . 1710036 . 28 
1 9935.0510038.01 
1 9929 . 7810029.99 
1 9922 . 8610023 . 07 
1 9958 . 9310024.94 
1 9950 . 2810047.02 
1 9961.1210051. 86 
1 
1 9895.8810052 . 68 
1 9944 . 2610050 . 53 
1 9993.2110097. 49 
1 9945. 3110327 . 11 

LEMWB_PreProj. rep 

Fl ow Title: Lower El Mirage wash Basin- Pre Project 
Flow File : j: \ 2011\ 101122_01- Lower_El_Mirage_wash\ Design Notebook\ calculations and Analysi s\Drainage\ HEC-RAS\ Existing conditions 
Mode l \ LEMWB_ PreProj . f01 

Flow Data (cfs) 

River Reach RS PF 1 PF 2 
Lr El Mirage wshLr El Mirage wshl. 500 480 480 
Lr El Mirage wshLr El Ml rage wshl. 376 470 470 
Lr El Ml rage wshLr El Ml rage wsh1.084 190 190 
Lr El Mirage wshLr El Ml rage wsh0 . 431 290 290 

Boundary conditions 

River Reach Profile Upstream Downs tream 

Lr El Mirage wshLr El Mi rage wshPF 1 Normal s = 0 . 0055 Normal s = 0.003 

Changes in ws and EG 

River Reach RS Profile Type val ue 
Lr El M~ rage wshLr El M~ rage wshl. 046 PF 1 K LOSS . 85 
Lr El Ml rage ws hLr El Ml rage wshl. 014 PF 1 K LOSS . 85 

GEOMETRY DATA 

Geometry Title : Lower El Mlrage wash Bas1n-Pre Pro]ect 
Geometry File : ] :\2011\ 101122_01-Lower_El_MHage_wash\ Deslgn Notebook\ Cal culations and Analysis \ Drainage\ HEC-RAS\ Existing Condi tions 
Mode l \ LEMWB_PrePrO] . g01 

CROSS SECTION 

RIVER: Lr El Mirage WSh 
REACH : Lr El Mirage Wsh RS : 1.500 

INPUT 
Description: BEGIN DETAILED STUDY 

Q=480 cfs (CPD42, 24 hr) 
Station Elevation Data num= 33 

Page 2 
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Sta El ev Sta El ev Sta 
9933.04 1118.4 9936.86 1118 . 17 9942.15 
9956.171113 . 55 9958.79 1112 .9 9966.38 
9986 . 85 1110.65 9987.48 1110 . 65 9988.85 

9999 . 4 1109.98 10000 1110 . 0310002.46 
10011 . 64 1110 . 2410017. 91 1110 . 3410027. 55 
10043.98 1114.1810045 . 37 1114 . 6910045.93 
10058 . 14 1119 , 0310059 . 33 1119.110062.86 

Manning ' s n va 1 ues 
Sta n val Sta 

num= 3 
n val Sta 

9933 . 04 . 04 9966 . 38 . 03510031.41 

LEMWB_PreProj . rep 
El ev Sta El ev Sta El ev 

1117.29 9946 . 54 1116.48 9954.49 1114.05 
1111.03 9971.18 1110 . 91 9978.3 1110 . 69 
1110.6 9994. 92 1110. 32 9997.4 1110.14 

1110.2310002.69 1110.2410003.46 1110.26 
1110.5710031.41 1110.6810039.55 1112.53 
1114.9110052 . 01 1117.1110056.96 1118.67 

1119.4 

n val 
.04 

Bank St a : Left Right Lengths: Left Channel Right coeff Contr. Expan. 
.1 . 3 9933.0410062 . 86 336.537 341 . 38 346.306 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 
REACH : Lr El Mirage Wsh RS: 1 .436 

INPUT 
oesc ri pti on: 
Station Elevation Data num= 59 

s ta El ev Sta El ev Sta 
9910.09 1119 . 77 9910 . 42 1119.75 9911.2 
9920 . 24 1119 . 39 9920.33 1119.2 9921.6 

9933.5 1118.45 9938 1117.51 9938 . 51 
9953 . 31 1112 . 87 9955 . 67 1112.05 9957 . 95 
9969.19 1109 . 82 9970.66 1109.76 9975.29 
9991 . 19 1109.79 9991.3 1109. 78 9997.93 

10007.12 1109.2710008 . 15 1109.2510008 . 62 
10014 . 07 1109.2310014.23 1109 .2410018 . 13 
10025 . 24 1109 . 6410031.23 1110.42 10031.9 
10042 . 64 1112. 5310047 . 16 1113 .8110050. 59 
10057 . 07 1117 . 3610059 . 07 1117.98 10060. 8 
10072 . 27 1119 . 7110075 . 35 1119 .6510076 . 25 

Manning's n values 
Sta n val sta 

num= 
n val Sta 

9910 . 09 .035 9920 . 33 .04 9970.66 

El ev Sta El ev Sta El ev 
1119.78 9914 .19 1119.9 9919.95 1119.93 
1119 .24 9923 .64 1119 . 25 9925.47 1119.11 
1117.34 9943 . 81 1115.67 9952.52 1113.1 
1111.25 9958.23 1111 . 15 9963.66 1110.26 
1109.76 9982 . 87 1109.81 9990.89 1109.79 
1109.22 10000 1109.1710004.91 1109.01 
1109.2310011.03 1109 . 1710011 .72 1109.17 
1109 . 55 10019. 5 1109. 710024. 39 1109 . 67 
1110.510032.14 1110.5410032.94 1110.7 
1114.910052.46 1115 . 58 10054.8 1116 

1118.3310068.32 1119.5810069. 35 1119.71 
1119.6610076 . 92 1119 . 66 

n val sta 
.03510025.24 

n val sta 
. 0410069. 35 

n val 
.035 

Bank Sta : Left Right Lengths: Left Channe l Right 
235.985 230.52 225.121 

coeff cant r. Ex pan. 
.1 . 3 9920.3310069.35 

CROSS SECTION 

RIVER : L r El Mirage Ws h 
REACH : L r El Mirage Ws h RS: 1 . 392 

INPUT 
oesc ri pti on: 
Station Elevation Data num= 81 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9854 . 42 1118.44 9854 . 96 1118 .42 9856 1118.38 9858.5 1118.19 9858.79 1118.17 
9858.88 1118.16 9860 . 42 1118.1 9861 . 25 1118.02 9862.3 1117.95 9864.84 1117.64 
9865.25 1117.6 9868.3 1117.48 9868 . 92 1117.45 9869.61 1117.42 9874.96 1117 .25 
9883.841116. 79 9885.621116.74 9888.531116.68 9890.741116.58 9891.121116.55 
9901.5 1 1116.26 9911 .07 1115 . 97 9912.75 1115 .91 9913.75 1115.91 9914. 11 1115.9 
9914.34 1115.89 9915 . 01 1115.9 9915.37 1115.91 9922.38 1115.99 9923.36 1116 
9925.26 1116.6 9925.72 1116.67 9927 . 26 1116.87 9929.08 1117. 17 9935.79 1117. 12 
9938 . 68 1117.18 9939 . 62 1116.94 9942 . 21 1116.31 9943.03 1116 .02 9945.04 1115.28 
9946.72 1114.67 9953.25 1112.38 9956 . 43 1111.51 9960.84 1110 .27 9965.32 1109.29 

9965 . 5 1109.26 9966 . 21 1109.23 9975 . 25 1108.91 9977.62 1108.87 9979.53 1108.85 
9981.29 1109.03 9981.37 1109.03 9981.5 1109.04 9990.21 1109.21 9997.83 1109.12 

10000 1109.1510001.49 1109.1810002.36 1109.0310004.36 1108.7610007.42 1108.9 
10008.91 1109.1210010.34 1109.1810012.63 1109.4310016.83 1109.4410020.18 1109.42 
10023.86 1109.3210032.29 1109.0510037 . 33 1109 .3 210037.91 1109.36 10038.2 1109.45 
10040.17 1109.9910044.18 1111 . 1210046.29 1112.04 10050.7 1114 . 1110056.82 1115.75 
10062.34 1117.3110065.26 1117.9110068.61 1118 . 6610071.92 1119.0610074.16 1119.38 
10075.97 1119. 51 

Manning's n va 1 ues 
sta n val Sta 

num= 4 
n val sta 

9854.42 .035 9938.68 . 04 9965.32 
n val sta 

.03510037.91 
n val 

. 04 

Bank Sta: Left Right Lengths: Left Channel Right 
9938 . 6810075.97 106.417 84.6 67.435 

coeff contr. 
. 3 

Expan. 
. 5 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9854.42 9935.79 1118 T 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 376 

I NPUT 
Descr ipt i on: up s tream of cactus Road 

Q=470 cfs (SRD42, 24 hr) 
Station El evation Data num= 77 

Sta Elev sta Elev Sta Elev Sta El ev sta Elev 
9932.45 1117.66 9932.8 1117. 62 9932.85 1117.62 9938.25 1116 . 76 9942.89 1115.7 
9943.91 1115. 43 9947.01 1114 .48 9950.63 1113.32 9952.77 1112 . 62 9956 . 25 1111.59 
9956.57 1111.5 9957.11 1111. 38 9957. 37 1111.33 9959 . 18 1111. 09 9961.23 1110.6 
9962.13 1110.35 9962.45 1110. 3 9962.9 1110. 24 9963 . 97 1110.17 9967 . 56 1109.71 
9968.33 1109.3 9969.5 1110 . 37 9969.6 1110 . 14 9970.75 1109 . 55 9973.73 1108. 52 
9976.16 1107 . 81 9976.8 1107.49 9977.6 1107.29 9985. 56 1107.31 9986.74 1107.29 
9994.08 1106 . 87 9995.02 1106. 86 9999. 99 1106.89 10006 .4 1106.9210011.17 1107.03 

10013 .05 1107 . 110018.84 1107 . 1710022 .08 1107.3810023.06 1107 . 4310023 . 57 1107.53 
10023. 99 1107.5510024.23 1107 .5510024.66 1107. 56 10028 .9 1108.8610033.62 1110.41 
10034.11 1111.0610035.89 1111 . 4 10036 . 2 1111.3910036 . 83 1111.6210037 . 75 1111 .91 
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10039.38 1112.5110043.11 1114.110043.88 1114.4710044.21 1114 .5810044.61 1114.63 
10045.01 1114.6310045.21 1114.5910045.95 1114.8510046.46 1114.9810048.51 1115.63 
10050 . 68 1116.2510051.95 1116.710053.85 1116.7910062 . 27 1117.05 10063.3 1117 . 05 
10065.04 1117.0810066.63 1117.0810067.45 1117.1310067.84 1117.1510070.14 1117.14 
10071. 13 1117.1710077.98 1117. 6710079.12 1117. 7510079. 71 1117. 7710079. 83 1117. 77 
10080.73 1117.8310087.85 1117.95 

Manning's n va 1 ues 
Sta n val Sta 

num= 4 
n val Sta n val Sta 

9932.45 .04 9977 . 6 .03510024 . 66 . 0410051.95 

Bank Sta: Left Right 
9932.4510051.95 

Ineffective Flow num= 

Lengths: Left Channel Right 
113. 312 98.02 103.066 
2 

Sta L Sta R Elev 
9932.45 9995.71 1114 . 22 

10003.5310087.85 1116.1 

CULVERT 

RIVER: Lr El Mirage Wsh 

Permanent 
T 
T 

REACH: Lr El Mirage Wsh RS: 1.366 

INPUT 
Description: 
Distance from Upstream XS = 29.5 
Deck/Roadway Width 46 
weir coefficient = 2. 6 
Upstream Deck/ Roadway coordinates 

num= 5 

n val 
. 035 

Coeff Contr. 
. 3 

Ex pan . 
. 5 

Sta Hi cord Lo cord Sta Hi Cord Lo cord Sta Hi Cord Lo Cord 
9947 . 821 1114.22 9974.281 1114.9 10032.53 1117.36 
10049.61 1117.31 10080.73 1117.83 

upstream Bridge Cross section Data 
Station Elevation Data num= 77 

sta Elev sta Elev Sta Elev Sta Elev sta El ev 
9932.4 5 1117. 66 9932.8 1117 . 62 9932 . 85 1117.62 9938.25 1116 . 76 9942.89 1115.7 
9943.91 1115.43 9947.01 1114.48 9950.63 1113. 32 9952.77 1112.62 9956.25 1111 . 59 
9956.57 1111.5 9957.11 1111. 38 9957.37 1111.33 9959.18 1111.09 9961.23 1110.6 
9962.13 1110.35 9962 . 45 1110. 3 9962. 9 1110.24 9963.97 1110 . 17 9967.56 1109. 71 
9968 . 33 1109.3 9969.5 1110. 37 9969.6 1110.14 9970.75 1109.55 9973 . 73 1108. 52 
9976.16 1107 . 81 9976.8 1107.49 9977.6 1107.29 9985 . 56 1107. 31 9986. 74 1107.29 
9994.08 1106.87 9995.02 1106.86 9999.99 1106 . 89 10006.4 1106.9210011.17 1107.03 

10013.05 1107 . 110018.84 1107. 1710022.08 1107 . 3810023 . 06 1107.4310023.57 1107. 53 
10023 . 99 1107 . 5510024 . 23 1107.5510024.66 1107. 56 10028.9 1108.8610033.62 1110.41 
10034.11 1111.0610035.89 1111.4 10036 . 2 1111.3910036 . 83 1111.6210037.75 1111 . 91 
10039.38 1112.5110043.11 1114 .110043.88 1114.4710044.21 1114.5810044.61 1114.63 
10045.01 1114.6310045.21 1114 . 5910045.95 1114.8510046.46 1114 . 9810048. 51 1115.63 
10050.68 1116.2510051.95 1116.710053.85 1116.7910062.27 1117.05 10063.3 1117 .05 
10065.04 1117.0810066.63 1117.0810067 . 45 1117.1310067.84 1117.1510070.14 1117.14 
10071 . 13 1117.1710077.98 1117.6710079.12 1117.7510079.71 1117.7710079.83 1117.77 
10080 . 73 1117.8310087.85 1117.95 

Manning ' s n values num= 
sta n val Sta n val sta n val sta n val 

9932.45 .04 9977 . 6 .03510024.66 .0410051.95 .035 

Bank sta: Left Right coeff cant r. Ex pan. 
9932 . 4510051.95 . 3 . 5 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

9932.45 9995.71 1114.22 T 
10003. 5 310087.85 1116.1 T 

Downstream Deck/Roadway coordinates 
num= 7 
Sta Hi Cord LO Cord Sta Hi cord LO cord sta Hi cord LO cord 

9903.887 1115 11069930 . 797 1114.89 11069958.837 1114.39 1106 
9998.517 1115.6 110610046 . 62 1117. 36 110610066. 39 1117.31 1106 
10097.02 1117.69 1106 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 100 

Sta El ev Sta El ev sta El ev sta El ev sta El ev 
9870.67 1115 . 74 9871.29 1115.72 9881.38 1115.46 9892.09 1115.16 9895.96 1115.07 
9899.12 1115 . 02 9910 . 43 1114.9 9932.99 1114.47 9938.39 1114.3 9938.5 1114.28 
9940 . 2 1114 . 24 9944 . 87 1114.26 9945.77 1114.26 9947 . 03 1114.19 9951.75 1113.95 

9953.05 1113.95 9956.87 1113.96 9957 . 25 1113.95 9957 . 48 1113.96 9958.15 1113 . 97 
9958.59 1114.3 9958.66 1114.35 9958.95 1114.32 9959.12 1114.31 9959.2 1114.31 
9960.03 1114.26 9960.42 1114 . 22 9960.47 1114.22 9960.54 1114.21 9960 . 6 1114.2 
9961.75 1114.11 9961.97 1114.09 9962.22 1113.99 9963. 74 1113.65 9963.9 1113.62 
9964 . 08 1113.62 9965 . 96 1113 . 52 9967.06 1113 . 57 9969.01 1113.65 9971.16 1113.53 
9972.12 1113.47 9977.82 1112.43 9978.19 1112.37 9978.37 1112 . 33 9982.26 1111.58 
9984.65 1111.03 9987.31 1110.65 9988.48 1110.52 9990.33 1110.01 9991.94 1109 . 32 
9992.02 1109.28 9992.25 1109.16 9995.01 1107.98 9995.77 1107.45 9995.95 1107 . 42 
9997.57 1106.66 9999 . 95 1106.72 10000 1106.7210001.06 1106.7110003.57 1106 . 71 

10004.56 1109 . 1310005.55 1109.210006.07 1109 . 32 10007.1 1109 . 5610008.43 1109.88 
10009.47 1110 . 110009.67 1110.1710009.85 1110 . 2610011.36 111110012 .06 1111.45 
10013. 2 5 1112. 1410015. 66 1113 .1310016 . 04 1113 . 3 710018 . 54 1114. 7110019. 78 1115 .1 

10020.4 1115.4610020.82 1115 . 6 10022 . 3 1115.6310023 . 94 1115.5810024.68 1115 . 63 
10029.22 1115.8310031.74 1115 . 98 10033 . 1 111610036.07 1116 . 1310039.95 1116.35 
10041.86 1116.5310042.95 1116 . 5610043.82 1116.6210051.86 1116.9210056.43 1117.05 
10059 . 99 1117.1810061.99 1117.2310073.86 1117.0710076.38 1117.0110078.09 1116.95 
10084 . 11 1116.8410085.66 1116 . 7810089.04 1116.6210095.43 1116.6210097.02 1116 . 71 

Manning's n va 1 ues 
Sta n val Sta 

num= 
n val Sta n val Sta 

9870.67 . 035 9958.66 .04 9997.57 .03510003.57 

Bank Sta: Left Right coeff contr. Expan. 
9958.6610020.82 .3 . 5 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 
1000610097.02 1117 T 

n val Sta 
. 0410020.82 

n val 
.035 
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984 4 . 78 9938 1117 T 

upstream Embankment side slope 
Downstream Embankment side s l ope 
Maxi mum all owable s ubmergence for weir 
El evati on at which weir flow begins 
Energy head used in spi ll way design 
sp i ll way height used i n design • 
We 1r crest shape 

Number of culverts = 1 

flow = 

LEMWB_P r e Proj. rep 

5 horiz . to 1.0 vertical 
3 horiz. to 1.0 vertical 

.98 

= Broad Crested 

cul vert Name s hape Rise spa n 
Culvert #1 Circul ar 2 
FHWA Chart # 1 - Concrete Pipe Cu l vert 
FHWA Scale # 2 - Groove end entrance with headwall 
solution c r iteria= Hig he s t u.s. EG 
cul vert up s trm Dist Length Top n Bottom n Depth Bl ocked Entrance Loss coe f Exit Loss coef 

1.2 96 . 8 .013 .013 0 .2 1 
Number of Barrels = 3 
upstream Elevation = 1107 . 03 
centerl ine Stations 

Sta . Sta. Sta. 
9996.7149999.80910002. 53 
Downst r eam Elevation = 1106.88 
Centerline Stations 

Sta . Sta . Sta . 
9997.081 1000010002 . 77 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH: Lr El Mi rage Ws h RS: 1. 357 

INPUT 
Desc ription: Downstream of cactus Road 
Station Elevation Data num= 100 

St a Elev Sta El ev Sta Elev Sta El e v Sta Elev 
9870 . 67 1115.74 9871.29 1115. 72 9881.38 1115 . 46 9892.09 1115 . 16 9895 . 96 1115 . 07 
9899.12 1115 . 02 9910.43 1114.9 9932.99 1114.47 9938.39 1114. 3 9938 . 5 1114.28 

9940 . 2 1114 . 24 9944.87 1114.26 9945.77 1114.26 9947 .03 1114.19 995 1. 75 1113.95 
9953.05 1113 . 95 9956.87 1113.96 9957.25 1113.95 9957.48 1113.96 9958.15 1113.97 
9958. 59 1114 . 3 9958 . 66 1114.35 9958.95 1114 . 32 9959.12 1114.31 9959 . 2 1114.31 
9960 . 03 1114 . 26 9960.42 1114.22 9960.47 1114.22 9960.54 1114.21 9960 . 6 1114.2 
9961.75 1114.11 9961 . 97 1114.09 9962.22 1113.99 9963.74 1113.65 9963.9 1113 . 62 
9964.08 1113.62 9965.96 1113. 52 9967.06 1113. 57 9969 . 01 1113 .65 9971.16 1113 . 53 
9972.12 1113.47 9977 . 82 1112 . 43 9978. 19 1112 . 37 9978 . 37 1112. 33 9982.26 1111. 58 
9984.65 1111.03 9987 . 31 1110 .65 9988.48 1110 . 52 9990.33 1110.01 9991 .94 1109.32 
9992.02 1109 . 28 9992 . 25 1109 . 16 9995 . 01 1107.98 9995 . 77 1107 .45 9995.95 1107.42 
9997. 57 1106 . 66 9999. 95 1106 . 72 10000 1106. 7210001.06 1106. 7110003. 57 1106 . 71 

10004.56 1109 . 1310005 . 55 1109.2 10006.07 1109 . 32 10007.1 1109.5610008.43 1109 . 88 
10009.47 1110 . 110009 . 67 1110.1710009.85 1110 .2610011 .36 111110012.06 1111 . 45 
10013.25 1112 . 1410015.66 1113.1310016.04 1113.3710018.54 1114.7110019.78 1115. 1 

10020 . 4 1115.4610020.82 1115.6 10022. 3 1115.631002 3 . 94 1115. 5810024.68 1115 . 63 
10029.22 1115.8310031.74 1115.98 10033.1 111610036 . 07 1116.1310039.95 1116.35 
10041.86 1116 . 53 10042 . 95 1116.5610043.82 1116.6210051.86 1116.9210056.43 1117 . 05 
10059.99 1117 . 1810061 . 99 1117.23 10073.86 1117 .0710076.38 1117 .0110078.09 1116 . 95 
10084.11 1116.8410085.66 1116.7810089.04 1116 . 6210095 . 43 1116.6210097.02 1116.71 

Manning ' s n val ues 
Sta n va l Sta 

num= 
n val Sta 

9870. 67 . 035 9958.66 .04 9997.57 
n val Sta 

. 03510003. 57 
n val Sta 

. 0410020.82 
n va l 

.035 

Bank Sta: Left Rig ht Lengths: Left Chann el Right Coeff contr . 
. 3 

Expan. 
. 5 9958 . 6610020.82 31 .672 29 . 35 40.501 

Ineffec tive Flow num= 2 
Sta L Sta R Elev Permanent 
1000610097 . 02 1117 T 

9844.78 9938 1117 T 

CROSS SECTION 

RIVER: Lr El Mirage WS h 
REACH: Lr El Mirage Ws h RS: 1. 352 

INPUT 
De s cription : 
Station Elevation Dat a num= 124 

sta Elev sta Elev Sta 
9870.67 1116.24 9886.3 1 1115 . 56 9887 . 52 
9900 . 02 1115.13 9901 1115 . 07 9903.2 
9921.08 1115.28 9923.67 1115 . 26 9928.57 
9932.43 1115 . 72 9934.61 1116.38 9934 . 9 
99 37. 76 1114 . 69 9939.08 1114.23 9939.66 
9947.531113.92 9949.7 1113 . 72 9951.17 
9953.67 1113.58 9954.79 1113 . 54 9956.3 
9959 . 35 1112.8 9960.52 1112.61 9962.02 
9964.64 1111.98 9967.95 1111 .5 9970.43 
9989. 56 1108. 51 9991.86 1108 . 26 9991.94 
9994.08 1107 . 1 9998.08 1107 . 1210004 . 15 

10006.88 1108.4310008.68 1108 . 6110010.42 
10017 . 05 1111.0210018 . 85 1112.110019 . 28 
10022.29 1114.33 10023 . 8 1115.2 110024.13 
10027.88 1115.9510029.84 1115.9910030.45 
10034 .37 1116.7510036.01 1116 . 68 10036 . 6 
10041.38 1117.5910044.06 1118.110045.32 
10051.98 1119.2610054. 51 1119.46 10058.8 
10069.69 1120.2210074 . 17 1120 . 3710079 . 07 
10085. 38 1120.3610086.22 1120. 3910087.78 
10095.13 1120.4210097 . 67 1120. 3 710106 . 15 
10112 .4 5 1120.5310113.48 1120.510113.71 

10119 . 5 1120.6610120.32 1120.6910121 . 36 
10122. 24 1120 . 731012 5. 83 1120 . 710128 . 61 
10130 . 96 1120.7210142.43 1121.0710145.24 

El ev Sta El ev Sta El e v 
1115 . 49 9890.2 1115.28 9892.63 1115.34 
1115.08 9904 . 74 1115.1 9920.09 1115.24 
1115.24 9930.08 1115.16 9931.16 1115.42 
1116.48 9935 . 33 1116.2 9937.47 1114.95 
1114.18 9940 . 73 1113.95 9943 . 46 1113.89 
1113.69 9951 . 89 1113 . 62 9953 .0 3 1113.63 
1113 . 41 9956.98 1113 . 32 9957.68 1113.15 

1112 . 5 9962.151112 . 44 9962.261112.43 
1110.72 9971.5 1110 . 29 9972.6 1110.15 
1108 .25 9992 . 84 1107.77 9993 .08 1107.64 
1106.9910005.41 1108 . 1310005. 56 1108 . 29 
1108.7810011 .41 1109 . 0810015.07 1110.07 
1112 . 4110019 . 84 1112 . 85 10021 1113.6 
1115.410024 . 26 1115 . 4110026.58 1115 . 85 

1116.04 10031 . 4 1116 . 25 10031.83 1116. 31 
1116. 7410038.34 1116.95 10038.94 1117.05 
1118.4310045 . 98 1118 . 54 10049 . 74 1119 
1119.8210061.36 1119 . 9810065.95 1120.21 
1120. 3810082 . 01 1120 . 3810084. 61 1120. 36 
1120.5710087 . 86 1120 . 5910088.02 1120.58 
1120.5110107 . 91 1120.5710112.22 1120 . 53 
1120.4910115 . 13 1120.5510115.66 1120.58 
1120.7310121.57 1120.73 10121.8 1120.72 
1120.7310128.95 1120.73 10129.4 1120.68 
1120.9910146.76 1120.98 
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Manning's n values 
sta n val sta 

num= 5 
n va l sta n va l st:a n val sta n val 

9870.67 .035 9934.9 .04 9994 .08 .03510004.15 .0410065.95 .035 

Bank Sta: Left Right Lengths : Left Channel Right 
25.99 

coeff cant r . 
.1 

Ex pan . 
. 3 9934.910065 . 95 27.999 25.96 

Ineffective Flow . num= 2 
sta L sta R El ev Permanent 

9870.67 9986.97 1116 F 
1001410146.76 1116 F 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.347 

INPUT 
Description: 
station Elevation Data num= 174 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9870 . 67 1116.48 9875 . 23 1116.29 9894 . 62 1115 . 74 9898.04 1115.67 9898.4 1115.68 
9899 . 28 1115.59 9899 . 74 1115.55 9902.7 1115 . 28 9908 . 35 1115.3 9920 . 03 1115.39 
9926 . 74 1115.68 9928.69 1116.58 9928.86 1116 . 63 9928 . 92 1116.67 9929.38 1116.86 
9930.64 1117.35 9931.02 1117.13 9932.23 1116 . 49 9933.52 1115.73 9933.86 1115.57 

9935.9 1115.45 9939 . 96 1115.28 9942.14 1115 . 21 9945 . 24 1115.18 9948.62 1114.88 
9948 . 84 1114.86 9950.35 1114.76 9952.11 1114.65 9961.24 1113.57 9963.16 1113 . 4 
9965 . 19 1113.21 9971.62 1112 . 47 9971.76 1112 .44 9974 . 43 1111.81 9975.19 1111.42 

9977.6 1110.19 9977 . 79 1110 . 06 9978.03 1109 . 93 9980 .06 1109.61 9980.2 1109.58 
9981 . 62 1109.37 9981 . 88 1109.37 9983.08 1109 . 18 9983.62 1109.17 9984 . 45 1109.08 
9989. 45 1108.68 9989. 5 1108. 68 9991. 36 1107 . 510000 . 01 1107. 3410004 . 93 1107. 24 

10006 . 23 1107 . 7210007.15 1108.05 10008.5 1108 . 2210010.98 1108.6310013 . 39 1109.01 
10014 . 13 1109.210014.82 1109.2610018.22 1109 . 54 10018.3 1109. 5510022.06 1111.24 

10025.7 1111.8310026.38 1112.0910026.96 1112.3410028.28 1113.0310029 . 72 1112.96 
10030 . 55 1112.9910032.33 1113.5310032.43 1113.55 10034.2 1113.2110034.51 1113.14 
1003 5. 49 1113 .121003 5. 75 1113. 1310040.87 1112 . 8710042. 34 1112. 7110044.4 5 1112.64 
10046 . 67 1112.6110049.23 1112.6510052.22 1112 . 8710054.44 1112.8710057.73 1112.9 
10062 . 31 1113.0410065 . 28 1113.17 10074.3 1113. 7910076 . 46 1113.8910079.83 1114.17 
10083.21 1114.27 10087. 7 1114 . 5610089.94 1114 . 6210091. 19 1114. 6310098. 29 1114. 54 
10107. 78 1114.6710112 . 15 1114 . 5410113.21 1114 . 5 510113 . 55 1114. 510115.47 1114 . 6 
10117 . 22 1114.6810118. 57 1114. 71012 3 . 52 1114 . 911012 7. 22 1114.8810128.93 1114.86 
10130 . 51 1114.9410130 . 82 1114 . 9510131.51 1114.9310133 . 69 1115.1710135.29 1115.31 
1013 5. 74 1115. 3310138 . 34 1115 . 3910140 .49 1115.410141.02 1115. 510141.12 1115. 56 
10142 . 87 1115.611014 5 . 03 1115 . 7810145 . 72 1115 . 8310145 . 93 1115.8410148.97 1115.81 
10150.38 1115.7710151.21 1115.89 10152 1115.910156.57 1116.1210156.97 1116.14 

10158 . 5 1116.3210158 . 71 1116.28 10159.4 1116 . 2110161.23 1116.1110163 . 65 1116.44 
10164.29 1116.4510165.56 1116.6110167 . 73 1117.07 10168 .4 1117.2210169.63 1117.38 
10171.04 1117.4810171.65 1117 . 510175 . 62 1117.6910180 . 53 1117.8110182.35 1117.99 
10183. 38 1118.0610189 . 87 1118. 1910192 . 74 1118.2210201.91 1118.7610203.24 1118.79 

10204 . 2 1118.9910205 . 39 1119.2710206 . 34 1119.2510206 . 44 1119.2410206.62 1119 . 2 
10207.64 1118.9310207 . 91 1118.9410210.39 1119 . 0210211 . 52 1119.1710211.59 1119 . 17 
10215.25 1119.2710216 . 29 1119.2610216.83 1119 . 2610217.52 1119.310220 . 16 1119.32 
10225.06 1119.3810226 . 64 1119.3910229.81 1119 . 3910230 . 55 1119.4210230.71 1119.43 
10231.48 1119.4510231.81 1119 . 4610236.38 1119.6210238 . 31 1119.6110239.71 1119.63 
10248 . 05 1119.4610249 . 28 1119 . 4510250.38 1119.4510250.91 1119.4110260.42 1119.31 
10261.68 1119.3110264 . 17 1119 . 1310269.72 1118 . 89 10270.6 1118.86 

Manning's n va 1 ues 
sta n val Sta 

num= 5 
n val sta 

9870.67 . 035 9930 . 64 .04 9991.36 
n val Sta 

.03510004 . 93 
n va l Sta 

. 0410032.33 
n va l 

.035 

Bank Sta: Left Right 
9930.6410032.33 

Ineffective Flow num= 

Lengths: Left Channel 
76.184 64.05 

2 

Right 
56.148 

coeff cant r. 
.1 

Expan. 
. 3 

Sta L Sta R Elev Permanent 
9870.67 9978 .47 1116 F 

10022.82 10270.6 1116 F 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 335 

INPUT 
Description: 
Station El evation Data num= 235 

Sta El ev Sta El ev Sta 
9922.92 1117.7 9929.18 1117.76 9932 . 23 
9938 . 61 1117 . 06 9939.07 1117.2 9941 . 32 

9945.3 1118 . 59 9945.5 1118.65 9947 . 18 
9952 . 68 1115.31 9955.15 1114.87 9957.41 
9962. 71 1112. 24 9963.42 1112 .15 9966. 69 
9970.34 1110.41 9971.13 1110.21 9971.9 
9976.78 1108.69 9978.13 1108.4 9980.9 
9991.41 1107.2410002.41 1107 . 3410003 . 48 

10008.69 1107.9210009.95 1108 . 1510010.44 
10011.82 1108.5 10012.4 1108.510012.68 
10017.42 1108.310018.26 1108.2110019 . 38 
10021.62 1108 . 3910022.65 1108.4410025 . 12 
10030.88 1108 . 7810033.43 1108.9610035.96 
10040.09 1109 . 3210040.86 1109.2510043 . 68 
10047.87 1108 . 5810049.99 1108.3810050 . 11 

10051.3 1108.3310051.65 1108 . 310051 . 93 
10054.39 1108.3910054.71 1108.3910055 . 14 
10058 . 26 1108.1810058.88 1108.05 10059 . 9 

10063.4 1108 . 6510065'.67 1108.7910066.74 
10068.85 1108 . 83 10069.6 1108.8310071.33 
10078. 57 1107. 7610079. 34 1107. 7910081. 42 
10083 . 96 1108. 52 10084. 59 1108. 7410086 . 25 
10088 . 47 1110.1810090.28 1110.5610090.79 
10093 . 71 1110.6610094.29 1110.6810095 . 38 
10098.39 1110.7710100.24 1110.5110103 . 27 
10105 . 58 1110.2910106.33 1110.1310107 . 96 
10109 . 94 1110.3210112.18 1110.29 10112 . 9 

Elev Sta Elev Sta El ev 
1117 . 66 9935.53 1117.58 9937.35 1117.28 
1117.85 9942 . 57 1118 . 02 9943.59 1118.12 
1117.97 9950.79 1116.47 9951.91 1115 . 68 
1114 . 46 9958.6 1113 . 89 9960.01 1113.22 
1111 . 35 9967.74 1111 . 12 9968.03 1111.05 
1109 . 99 9972.78 1109 . 71 9974. 52 1109.33 
1107.8 9981 . 88 1107.49 9983.32 1107.11 

1107.3310004 . 58 1107.3310006.98 1107.63 
1108.2210010 . 83 1108.3210011 . 62 1108.51 
1108 . 5110013 . 38 1108.5210015 . 51 1108.52 
1108.2710020 . 94 1108.3710021.48 1108. 38 
1108.5410026 . 49 1108.61 10028.7 1108.67 
1109.1610039.32 1109.2810039.87 1109.31 
1109.0310045.66 1108.8310046.87 1108.71 
1108.3810050 . 18 1108.3910050.74 1108.32 
1108.310052 . 25 1108.3110052.46 1108.31 

1108.3610055 . 55 1108.3310057.21 1108.19 
1108 . 1510061 . 99 1108.3910062.81 1108.6 
1108.8610067 .06 1108.8610068.73 1108.84 
1108 . 6710072 . 37 1108.5910073.92 1108.38 
1107.8910082 . 34 1108.1610083. 37 1108.29 
1109.45 10087 . 8 1109.9910088 . 17 1110.08 
1110 . 6910092 . 07 1110 . 810093 . 55 1110.69 
1110 . 6110096 .4 5 1110.66 10098. 3 1110. 77 
1110 . 2810103.52 1110.310103.63 1110.3 
1110.110108 . 24 1110.110108.56 1110.14 

1110 . 2910115 .41 1110.13 10117.6 1110.15 
Page 6 

• 

• 

• 



10118.9 1110 . 2410121.05 1110.2210123.17 
10125 . 8 1110.310130.45 1110.12 10133.2 

10138.29 1109.9110139 . 97 1109.7310140.77 
10147.31 1109.7110147.98 1109.7510150.33 
10154.56 1109.9610154.65 1109.9710155.33 
10161.43 1110 . 0410161 . 65 1110.0410163.52 
10164.96 1110 . 0210166 . 07 1109.92 10167.2 
10170 . 83 1110 . 91 10171 1110.9610171.09 
10174 . 96 1111.9810178.67 1113.0910181.04 
10185.99 1114.0810188.38 1114.4310191 . 23 
10194.18 1117.2510194.83 1117 . 3310195 . 37 
10196. 37 1117. 5810197.14 1117. 3610197 . 71 
10201. 59 1117.6210202.65 1117 . 6210208 . 04 
10212.97 1117 . 9710215.49 1118 . 1110217.94 
10223.04 1118.710225.381118.8610226.8 
10246.01 1120.0410247.35 1120 . 0710263 . 78 
10287.79 1119.610289.01 1119. 54 10297.6 
10303.35 111910303.87 1118.9910305.98 
10312 . 88 1118.7910315.41 1118 . 8210316.09 
10323 . 05 1118 . 8710323 . 81 1118 . 910326.03 

LEMWB_PreProj . rep 
1110.2110125.08 1110 . 3110125.61 1110.29 
1110 . 0610134.46 1110 . 0210137.91 1109.93 
1109 . 7510143.48 1109.7410144.89 1109.72 
1109 . 9110151.61 1109.9410152.35 1109.96 

111010157.53 1110.05 10160.5 1110.06 
1109.9110164.48 1110.0110164.86 1110.01 
1110.1810167.92 1110.3210168.87 1110.5 
1110. 9710171. 52 1111.07 10173. 3 1111. 57 
1113.4 710181. 57 1113. 5810183. 78 1113. 88 
1115.6110192 . 49 1116 . 2510193. 55 1116 . 86 

1117 . 410195 . 76 1117 . 410195.86 1117 . 65 
1117.0310197 . 78 1117.0110200.01 1117.59 
1117.6310211.03 1117.810212.19 1117 . 92 
1118.3710218 . 77 1118 . 4410220 . 78 1118 . 55 
1118 . 9810234.73 1119.5910236.59 1119.71 
1120 . 11 10270.5 1119.9110287.45 1119 . 61 
1119.1410299.38 1119.1110300.24 1119 . 1 
1118.910308 . 69 1118.8510309.58 1118.84 

1118.8110319 . 01 1118.8110322.85 1118 . 87 
1118.88 10327.2 1118.9210328 . 35 1118.97 

Manning's n va 1 ues 
Sta n val Sta 

9922.92 .035 9945.5 

Bank Sta: Left Right 
9945 . 510246.01 

num= 5 
n val Sta n val Sta 

. 04 9983. 32 .03510166 . 07 

Lengths: Left Channel Rig ht 
90 . 186 90 . 26 93.888 

n val Sta 
.0410246.01 

coeff contr. 
.1 

n val 
.035 

Expan . 
. 3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10055.9610328.35 1118 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh 

INPUT 
Desc ription: 
Station Elevation Data 

Sta El ev Sta 
9917.47 1118.12 9917.99 

9922.2 1117.92 9923.65 
9926 . 28 1117.71 9926.41 

9930.7 1118 . 9 9931.81 
9936 . 79 1118 . 65 9943.79 
9953.29 1111 . 76 9961.28 
9971.14 1106 . 56 9971.4 
9982.25 1106.68 9982.85 
9986. 2 5 1106. 79 9986. 57 
9989 . 84 1106.99 9991.46 

9997 1107.04 9997. 29 
10003. 58 1106. 910004. 53 
10014.99 1106.9110016.19 
10029.26 1107.7510030.15 
10031.86 1107.8710038 . 13 
10065.96 1107 . 6510067.19 

10076.6 1107 . 0910084.16 
10102.97 1105.6710103 . 25 
10105.51 1106.0810106.06 
10107 . 21 1106 . 4810107 . 46 
10108.93 1106.3610109.34 
10112 . 58 1105.9110121.99 

10143.3 1106.3310147.82 
10154.86 1107.0710156.64 
10163.76 1108.6210164.49 
10174.69 1112.0510175.29 
10181. 54 1114.2610184 . 47 

10188.9 1114.7410188 . 95 
10192 . 65 1117 . 110193.54 
10197 . 34 1117.9910198. 54 
10206 . 16 1118 . 5410206.64 
10218 . 17 1120 . 0410220.22 
10241 . 62 1120.0710245.59 
10267.31 1119.6710267.95 
10306.21 1119.5610307.28 

Manning 's n values 
Sta n val Sta 

9917.47 .035 9934.21 

Bank sta: Left Right 
9934.2110213.95 

Ineffective Flow num= 
Sta L Sta R Elev 

10077.13 10322.9 1118 

CROSS SECTION 

RIVER: L r El Mi rage Wsh 

Permanent 
F 

RS : 1. 318 

num~ 175 
El ev Sta El ev Sta El ev Sta El ev 

1118.13 9919. 56 1118 . 17 9920 1118 . 14 9921.19 1117.99 
1117.84 9924.41 1117 . 77 9925.07 1117.58 9926.17 1117.72 
1117. 75 9928.23 1118 . 09 9929.68 1118 . 54 9929.99 1118.66 
1119 . 33 9933 1119.65 9934 . 21 1119.9 9936.06 1118.97 
1114. 74 9944.61 1114.28 9945.78 1113.97 9952.01 1112.22 
1109.23 9963.13 1108.71 9965.06 1108.14 9968.12 1106.98 
1106 . 49 9971 . 6 1106.47 9972 . 71 1106 . 5 9981 . 79 1106.7 
1106.58 9984.29 1106.8 9985 1106.9 9986.1 1106.8 
1106 . 79 9987 . 13 1106.74 9989.13 1106.91 9989 . 7 1106 . 98 
1107.03 9991 . 78 1107.04 9993.62 1107.03 9995.35 1107 . 1 
1107.03 9997.51 1107.03 10000 1107.0410000.38 1107.04 
1106.8510007.64 1106.6410009.08 1106.5510013 . 46 1106.86 
1106.9410016.76 1107.0410018 . 78 1107.25 10027 1107 . 67 
1107.7710030.82 1107.8110031.01 1107.8110031.23 1107 . 8 
1108 . 1610042.13 1108.2510047 . 22 1108 . 210059.92 1107.85 

1107 . 610072. 59 1107 . 310074.82 1107.1810076.15 1107.12 
1106.9910089.47 1106.83 10092 1106 . 7210099 . 18 1106.1 
1105.6710103.32 1105.6910104.11 1105 . 7910105 . 08 1105.97 
1106 . 2510106.23 1106 . 3210106.73 1106.4310106.99 1106.48 

1106 . 510107 . 73 1106 . 4910108.07 1106 . 4910108.69 1106.37 
1106.2410109.62 1106.1610110.11 1105.910111.43 1105.91 
1105.8110131 . 61 1105.9510132.13 1105.9510135.76 1105.99 
1106.66 10149 . 7 1106.8510151.19 1106.8810153.91 1106.94 
1107.3110160.89 1107.7610161.23 1107.8210161.46 1107.86 
1108 . 7810168.02 1109.6610168.48 1109.8410174.27 1111.88 
1112 . 2310178 . 37 1113.0110181.02 1114.11 10181 . 1 1114.15 
1114.4610185 . 35 1114.8310187.12 1114.3610187. 38 1114.4 
1114. 7610189 . 94 1115.8810190 . 26 1116.4410192.06 1116.85 
1117. 3910194.15 1117.6110194. 53 1117.6710196 . 13 1117 . 97 
1118.0210200.23 1118.110202.79 1118.2110204.58 1118 . 35 
1118. 6210210. 37 1119.1610212.26 1119.5310213.95 1119.91 
1120.0810220.81 1120.13 10222.4 1120 . 1310236.69 1120.19 
1120.07102 54. 56 1119. 97102 55 . 91 1119 . 8110263. 78 1119. 76 
1119.6610286.37 1119.5910287 . 67 1119.5810288.57 1119.58 
1119. 5610308.74 1119. 5710322.12 1119 . 64 10322.9 1119.65 

num= 
n val Sta n val sta 

. 04 9971.4 .035 10143.3 

Lengths : Left Channel Right 
90 . 049 90.69 93 . 823 

1 
Permanent 

F 

n val sta 
. 0410213.95 

coeff cont r. 
.1 

n val 
.035 

Ex pan. 
. 3 

REACH: Lr El Mirage Wsh RS: 1.300 

INPUT 
Description: 
station El evation Data num~ 165 

Sta Elev sta Elev Sta 
9906.34 1117.45 9906.57 1117.45 9907 . 68 
9910.07 1118.06 9911.66 1118.99 9912.39 
9914.941119.52 9915.251119.45 9917.15 
9920 . 15 1117.29 9921.23 1116.91 9921.46 
992 3. 38 1116. 36 9923.68 1116. 34 9924. 71 
9932.61 1114 . 01 9933.43 1113 . 72 9934.61 
9940.87 1111 . 46 9941 . 36 1111 . 34 9942.22 
9947.07 1109.65 9949.86 1108 . 83 9954.44 
9960.79 1106.56 9960.84 1106.55 9960.9 

Elev Sta 
1117. 51 9908.72 
1119.39 9913.97 
1119.01 9919.44 
1116.9 9922.37 
1116.3 9928 

1113 . 18 9935. 34 
1111.18 9943.12 
1107.74 9956. 35 
1106. 55 9961.18 

Elev 
1117. 58 
1119.44 
1117.55 
1116.84 
1116.13 
1112 . 86 
1110 . 9 

1107.27 
1106 . 53 

Sta Elev 
9909.17 1117. 72 
9914.53 1119 . 45 
9919.55 1117.5 
9923.24 1116 . 41 
9930.28 1115 .1 
9936.24 1112.55 
9946.08 1110.02 
9956. 78 1107 . 15 
9970.05 1106 . 38 
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LEMWB_PreProj . rep 
9970 . 6 1106.43 9972.93 1106.59 9974 . 51 1106.58 9982. 13 1106.72 9989.8 1106 . 56 

9998 . 95 1106.5510000 . 85 1106.46 10004.4 1106.4110006.27 1106.24 10012 . 05 1106 . 34 
10013.9 1106 . 4810019 .53 1106.3610021.76 1106.310025.14 1106 .1310025.54 1106.12 

10025.84 1106.0910026.33 1106 .0610032.91 1106.02 10034.5 1106.04 10039.3 1106 . 02 
10040.62 1106.0110043 . 76 1105.9610045.53 1105 .9810049.06 1106 .1410052 .48 1106. 14 
10053.52 1106.34 10059. 49 1106.2510061.56 1106 . 23 10062.75 1106. 1610067 . 51 1106 . 05 
10068.89 1106 . 0310074.54 1105.9210078.09 1105 . 7810079. 16 1105. 810083.72 1105.68 
10085 . 02 1105. 51 10087 . 2 1105. 2210088.77 1105 . 2110094 . 43 1105.2810107 . 21 1105. 34 
10112 .93 1105. 6710116 . 93 1105.8310121.23 1105.9210122.32 1105 .9410122 . 65 1105.95 
10122.88 1105. 9610123.28 1105.9710137.94 1106 . 5110142.91 1106 . 710146.06 1106.89 
10146.92 1106. 951014 7. 26 1106 . 961014 7 . 48 1107 . 0510148. 72 1107. 3210150.63 1107 . 62 
10152.32 1108 .0810156 . 75 1109. 52 10157.4 1109.78 10158 .4 1110 .2710159.78 1110.71 
10161.98 1111 . 3410163.46 1111. 7110165.18 1112.1310165.91 1112.4910167.07 1113.03 
10167.96 1113. 4410168.49 1113.62 10169 . 76 1113.9310170.28 1113.9910172.88 1115.28 
10173.24 1115. 3910175 . 08 1115. 8110175.21 1115.8210175.26 1115.8410175.36 1115.85 
10177 . 57 1116 .2 610178 . 96 1116.2110179.58 1117.1510180.05 1117.4610180.69 1117.85 
10181.17 1117 . 9110182.31 1118.0410182.74 1118.0610182.93 1118.0710184.37 1118. 14 
10184.58 1118 . 1310184.72 1118.1710185.44 1118.2910186.46 1118.4410187.66 1118.59 

10189.5 1119 . 1410190.15 1119.3110190.39 1119.3510191 .51 1119.6410192.67 1119.48 
10193.54 1119 . 3210194.26 1119.2410194.46 1119.2110194.69 1119.2210195 . 71 1119.08 
10200.42 1119.1410202.97 1119.1610205 . 86 1119.2410209.55 1119 . 410210.91 1119.4 
10213.14 1119 . 3510214.61 1119.3110226.41 1119.5110230.71 1119.6710233.17 1119.64 
10237.51 1119.4 210237.64 1119.410246.04 1119.43 10253.6 1119.3910257.19 1119.41 
10274.95 1119.3410276.08 1119.3310293 . 38 1119.110311.16 1119.0310311. 77 1119.03 

Manning's n va 1 ues 
sta n va l sta 

num= 
n val Sta 

9906.34 .035 9914.94 . 04 9960 . 79 
n val s t a 

.03510146.06 
n va l Sta 

. 0410191. 51 
n va l 

.035 

Ba nk Sta : Left Right 
99 14 . 94 10191. 51 

I neffective Flow num~ 

Lengt hs : Left Chann el Right 
366.044 367 . 42 376 . 759 
1 

coeff contr. 
.1 

Expan. 
. 3 

Sta L Sta R Elev Permanent 
10092.6110311.77 1118 F 

CROSS SECTION 

RIVER: Lr El Mi rage Ws h 
REACH: Lr El Mi rage Ws h RS: 1.231 

INPUT 
Description: 
St ation Elevation Data num= 80 

sta El ev s t a El ev St a Elev s t a El ev Sta El ev 
1116.49 9886.73 1116. 5 9888.85 1116 . 75 9890 . 23 1116. 15 
1116.17 9894.13 1116.22 9895 .46 1116 . 6 9899.15 1117.7 

9880 . 12 1116 . 49 9884.3 
9891.38 1115.87 9893.64 
9899. 89 1117.4 7 9905. 39 1115. 97 9915 . 33 1115.54 9919.2 1115. 4 9923.69 1113 .83 

9925. 1 1113 . 34 9926 . 32 
9946 . 58 1106 . 39 9947 .49 
9959.77 1105 . 36 9961.29 
9990.17 1105.2210005. 53 

1112 . 86 9931.21 1111.08 9936. 31 1109.25 9941. 01 1107 .73 
1106.2 9947.78 1106.15 9951.96 1105.48 9957 . 8 1105. 42 

1105.33 9970 . 57 1105.02 9972. 56 1105 .03 9976 . 87 1105.07 
1105. 1310006 . 32 1105.13 10007.5 1105 . 1110018 . 25 1104.96 

10025.95 1104 . 9410029 . 36 
10091.81 1104.4110096.61 
10133.67 1105. 8610135 .01 
10147.56 1110. 0510149.34 
10167.31 1116.2410172.38 
10183.91 1117. 5210186 .2 9 
10208.37 1117 . 4310208.48 
10225. 11 1115.4110227.79 
10240.49 1114.1110242. 18 

1104 . 91 10040 . 2 1104.7410056.38 1104 . 5410061.28 1104. 54 
1104.4 10116 . 2 1104.8610116.68 1104 . 8610129 . 46 1105.16 

1106 . 0610137 . 19 1106.7910141.35 1108 .0710144.95 1109 .27 
1110 . 6310154.09 1112.1910159.92 1114. 1410163 . 34 1115. 22 
1117. 4810176.92 1117.4910178.88 1117. 510180 . 37 1117 . 46 
1117 . 4910187.46 1117.4 310206 . 84 1117.4410208 . 2 7 1117 . 43 
1117.4210208. 79 1117.410218. 72 1116 . 6710223 . 56 1115.69 
1115.3310233.93 1114.9110235.59 1114 . 5710239 . 75 1114.2 
1113 . 87 10250.5 1113.4210253.92 1113 . 2810253 . 96 1113.28 

num= 
n val Sta n va l Sta n val sta n val 

Manning's n values 
Sta n val Sta 

9880. 12 . 035 9899. 15 .04 9951.96 .03510129.46 . 0410172 . 38 . 035 

Bank Sta: Left Ri ght 
9899. 1510172.38 

Lengths: Left Chann el Right Coeff Cant r. Ex pan. 
. 3 176.447 

CROSS SECTION 

RIVER: L r El Mi rage Ws h 
REACH: Lr El Mi rage Ws h RS: 1.192 

INPUT 
Description: 
St ation Elevation Data num~ 311 

sta El ev St a Elev Sta 
9901 . 32 1116.02 9902.24 1115.99 9907.68 
9917.11 1113.99 9921. 22 1112.67 9925.24 
9934.97 1108.47 9936 . 97 1107 . 82 9937.38 
9942.95 1106.08 9944.99 1105.56 9950 . 29 
9963.47 1105 . 4 9978 . 49 1105. 1 9980.71 

10000 .01 1104.8310003 .19 1104 . 7710007. 3 5 
10016 .021104 . 75 10016. 17 1104.7410024.45 
10057.53 1104.8710058.42 1104.8610067 . 66 
10096.28 1104.77 10100 . 57 1104 . 8310102.15 

10122 1105.4110124.15 1105.4710129.44 
10143.52 1106.3810147 . 21 1107 . 3110148 . 45 
10152.27 1108.0210155.22 1108 . 7610157 . 46 
10161 .75 1110 . 4710165.71 1111 . 7710166. 55 
10174.22 1113.9410176 . 33 1114 . 4110179.68 
10186.58 1116.7810189.41 1115.8810192.01 
10196.74 1113 . 1910206 .03 1112 . 5810212.32 

10215.4 1115.6810217 .31 1116 . 23 10218.83 
10224.01 1117. 510225. 33 1117 . 77 10227.6 
10232.85 1120.53 10234 . 6 1120.2710239.44 

10244.3 1121.4110244.74 1121. 2810246 . 68 
10254.55 1121.3710254.67 1121.3910254.82 
10262.89 1120.8210264 . 55 1120 . 6710267.02 
10273.08 1119.9310273 . 38 1119 . 9410273.58 
10278. 15 1119 . 6710283 . 57 1118.87 10284.5 
10287.99 1119.0810288.71 1118.9910290.08 
10295.03 1119.1210297.37 1118 . 9410303.62 
10309.39 1118.2810310.55 1118 . 2710310.71 

206.05 275.579 .1 

El ev St a Elev Sta Elev 
1115.86 9911. 79 1115.52 9914.04 1115 . 28 

1111. 4 9928.78 1110.22 9930.27 1109 . 77 
1107.66 9937 . 81 1107.54 9941.4 1106 . 6 
1105.43 9953 . 49 1105.41 9960.58 1105 . 4 
1105.05 9987.85 1104.98 9998.85 1104.85 
1104 . 7510011.03 1104.7510011.37 1104.76 
1104.7210036.87 1104.7710041.79 1104.76 
1104.6910074.49 1104 . 6610088.93 1104 . 63 
1104 . 8310109 .74 1105. 110118.26 1105 . 33 
1105.6310131. 54 1105 .691014 2. 58 1106.28 
1107.6610151 . 42 1107.8810151 .85 1107.91 

1109 . 410159.58 1109 .8710160.62 1110 .22 
1111 . 9510172 . 32 1113.3510173.58 1113.76 
1115 . 2 5 10181.9 1115.810183. 54 1116.08 

1114.610195.82 1113 .3110196.07 1113.23 
1114 . 1410212 . 87 1114.2710213.14 1114 .45 
1116 . 79102 19 . 45 1116.9510220.37 1117 .05 
1118 . 73 10228 . 6 1119.07 10230.5 1119 . 78 
1119.8410243.67 1121.21 10244.1 1121. 36 
1120.8210248 . 43 1120.8110252.03 1120.86 
1121.3610258.32 1121.0410259.62 1121.08 
1120. 5610269.04 1120. 3810272.66 1119. 98 

1119 . 910275.38 1119.7510277.21 1119 . 82 
1118 . 7510285 . 56 1118.6910286.48 1118 . 83 
1119 .0310292.91 1119.1310294.95 1119 . 13 
1118 . 3710304.02 1118. 3610304. 32 1118. 31 
1118.3210315.62 1119.410316.27 1119 . 25 
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10318.52 1119.1310319.27 1119 . 17 10320 . 8 1118.9510322.24 1118.9610323.49 1118.64 
10324.73 1118.47 10329.8 1118 . 0310329.97 1118.0210331.99 1118.4910332.95 1118.39 
10334.24 1118.210336 . 02 1118 . 3310338.08 1118.1710344.35 1117.8710346.97 1118.46 

10348.7 1118 . 9310349.32 1119 . 3710351.02 1120.2910351.79 1120.5910353.08 1120.8 
10354.51 1120.4610355.89 1119 . 9610358.04 1119 . 810358.33 1119.7910359.22 1119.57 
10362.42 1118.8110365 . 73 1118 . 8910367.23 1118.8510368.32 1119.2110370.19 1119.86 
10372.03 1119.810373.61 1119 . 9410374.61 1120.1810378.83 1119.0910378.96 1119.05 
10381.17 1119.1510381 . 66 1119 .16 10384 1118.7810386.32 1118.45 10387.52 1118.91 

10392.1 1120.8510394.54 1120 . 3 10396 . 6 1120.2610398.48 1119.82 10400.43 1119.48 
10403.05 1119.4610404 . 35 1119 . 4410409.52 1119.4910412. 11 1119.4910416.09 1119.5 
10418.86 1119.5510421. 19 1119 . 4910422.12 1119.6710423.72 1119.7710426.28 1119.52 
10428. 53 1119 . 5110429 . 95 1119 . 4610432 . 19 1119. 29 10434 .1 1119. 3310435. 14 1119. 3 5 
10436.61 1119.6510439 .18 1119.7 10440.2 1119 . 710443.15 1119.9610444.45 1120.03 

10446 . 2 1119.951044 7 . 54 1119. 9110448. 38 1119 . 910449.92 1119.9104 50 . 77 1119. 91 
10452.22 1119.9410453 . 68 112010456 . 03 1119.6510456.19 1119 . 6110456.34 1119.61 
10460. 28 1119.9710461. 75 1119. 9810463. 96 1119. 7610465. 51 1119.4910467 . 87 1119. 55 
10468.88 1119 . 5810470.29 1119.4810471.62 1119.4410473.27 1119 . 21 10475.7 1118.63 
10477.03 1118.4710477 . 87 1118 . 2910481.02 1118.0410483.03 1117 . 9110486.08 1117.73 
10487.29 1117.6810488 . 84 1117.8110489 . 95 1118.0310491.72 1118 . 2510493.17 1118.4 
10495.48 1118.86 10497.4 1118.9810497.84 1118.9610498. 58 1118.99 10499.4 1119.15 
10501.45 1118 . 910501.54 1118 . 8810503 . 06 1118.5610503.16 1118 . 54 10503.6 1118.54 
10506.14 1118.4910508.93 1118.6710509.03 1118.6710509.19 1118.6610512.16 1118.47 
10513.09 1118.4310514 . 31 1118 . 2910515.97 1118.0210516.46 1117 . 9210516.93 1117.97 
10517.24 1117.9510518 . 62 1117.3910520.54 1116.7510520.95 1116.710523.28 1116.3 
10523.46 1116.16 10525.6 1114.2410527 . 49 1112.8310527.88 1112 . 58 10528.2 1112 . 41 

10530.5 1111.1810530 . 99 1110.9510533 . 61 1109.5610535.91 1108 . 2510536.29 1108 . 08 
10537.45 1107.66 10538.4 1107.3110538 . 62 1107.2910541.02 1106.9810543.78 1106 . 9 
10546 . 07 1106.8310549 .18 1106.910549 . 47 1106.910550.56 1106 . 9110556 . 89 1106 . 94 
10557 . 24 1106.9510559 . 49 1106.9410564 . 22 1106 . 8910565.21 1106 . 8910570.53 1106 . 83 
10576.89 1107.0810577.93 1107 . 0910580.23 1107 . 110582.68 1107.1610587.27 1107 . 24 
10588.41 1106.9710590 . 84 1107 .1910598 . 43 1107.89 10604.2 1108.510604.57 1108 . 53 
10607.33 1108.7610607.84 1108.8210608.52 1108.9610613.92 1109.9210616.04 1110.25 
10622.44 1111.3910625 . 59 1112.2210625 . 98 1112.3410626.29 1112 . 4310630.62 1113 . 58 
10632 . 67 1114.1710636 . 01 1115 . 1910637.73 1115.6510641.82 1116 . 8110646.61 1117.61 
10648.12 1117.9810650 . 07 1118.1710656.79 1118 . 9210660.21 1119.2810663.39 1119.35 
10670.77 1119.48 

Manning's n values 
Sta n val Sta 

9901. 32 . 04 9944.99 
10543.78 .03510590.84 

num= 7 
n val Sta 

. 03510142 . 58 
. 04 

n val sta 
.0410186.58 

n val Sta 
. 03510508.93 

n val 
.04 

Bank Sta: Left Rig ht Lengths: Left channel Right coeff contr. 
.1 

Expan. 
. 3 9901. 3210186 . 58 

Ineffective Fl ow num= 
183.719 259.78 404 . 145 
1 

Sta L Sta R El ev Permanent 
10186.5810670.77 1118 F 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH: Lr El Mirage Wsh RS: 1.143 

INPUT 
oescri pti on: 
Station Elevation Data num= 102 

Sta Elev sta Elev sta 
9896.42 1115.65 9903.5 1115.68 9907.75 
9920.53 1115.51 9921.98 1114.8 9922 . 32 
9927.18 1115.91 9931.29 1117 . 01 9933.26 
9938.03 1115.69 9939.07 1115.52 9941.17 
9942.41 1115.14 9943.83 1114.89 9944.19 
9948.23 1114.05 9948.82 1113.7 9949.68 
9951.89 1112.47 9955.78 1111.23 9956.05 
9962.55 1108.93 9964. 16 1108 . 4 9965.98 
9971.92 1106.4 9972.91 1106. 22 9977.2 
9994.16 1104.69 9997. 14 1104. 63 10000 

10009.41 1104 . 7710011.16 1104.7810013 . 05 
10036.77 1104.4810048.48 1104.6510052.73 
10061.16 1105 . 5910062 . 46 1105.7310063.02 
10068.78 1106.9710069.59 1107.1710071.71 
10083.34 1110.910085.43 1111.74 10088.7 
10090.18 1113.2210090.72 1113. 3810094. 34 
10097.74 1115. 3910099.61 1115.1510109.64 
10151.01 1114.9310169.09 1114.7910192.31 
10258.38 1114.9810300.42 1114.9410310.72 
10323.23 1115.0310330.32 1115.0810335.71 
10357.03 1115.410357.04 1115.4 

Manning ' s n va 1 ues 
sta n val Sta 

num= 5 
n val sta 

9896 . 42 .035 9931.29 .04 9986.48 

El ev Sta El ev Sta El ev 
1115.66 9913 . 94 1115.56 9915 . 33 1115.51 
1114.58 9922.62 1114.67 9923 . 68 1114.95 
1116 . 39 9935.97 1115.53 9937.56 1115.65 
1115.31 994 1 .5 1115.21 9941 . 73 1115.2 
1114.82 994 5 . 4 7 1114. 73 9946 . 71 1114.48 
1113.25 9950 . 36 1113.09 9951.6 1112.57 
1111 .18 9956 . 17 1111.12 9956 . 62 1110 . 99 
1107 . 86 9967. 1 1107.5 9968.57 1107 . 17 
1105 . 62 9981.38 1105.28 9986.48 1104 . 88 
1104.6310000 .15 1104.6410007.99 1104.72 
1104.7710026 . 78 1104.510032.97 1104.45 
1104.92 10054.3 1105.0310058.51 1105.38 
1105.8510064 . 63 1106.1410067.82 1106.75 
1107 . 7110073.03 110810076.68 1108 . 98 
1112.7710089.44 1112.9510089.87 1113 . 07 
1114.57 10096 . 5 1115.3210096.94 1115.49 
1115.09 10111.8 1115.0810112.93 1115.07 
1114.7810196.99 1114.7910253.64 1114.98 

1114 . 9 10321.6 111510322.28 1115.01 
1115.19 10349.1 1115.43 10356.9 1115.4 

n val Sta 
.03510048.48 

n val sta 
.0410096.94 

n val 
.035 

Bank Sta: Left Right Lengths: Left chan ne 1 Right coeff contr. Expan. 
.1 . 3 9931.2910096 . 94 237.359 233.72 238 . 998 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 
REACH : Lr El Mirage Ws h RS : 1 . 098 

INPUT 
Description: 
Station Elevation Data num= 104 

Sta El ev Sta El ev Sta El ev 
9890.9 1116.16 9896 . 42 1116 . 31 9904 . 86 1116.24 

9920.62 1115.94 9927.03 1115 . 73 9929.84 1115.6 
9934 . 65 1115.11 9935.04 1115 . 03 9935.37 1115.13 
9939 . 97 1116 . 47 9941.6 1116.06 9943 . 49 1115.64 
9949.03 1114.4 7 9950 . 05 1114. 26 9950.81 1114 . 15 
9959 . 92 1112.87 9966.58 1112 . 28 9968.1 1112 . 17 

9973.9 1111.43 9979.21 1109 . 83 9980.28 1109 . 55 
9985.62 1108.45 9986.98 1108.28 9987.89 1108 . 23 
9991.01 1107.92 9993.72 1107 . 31 9994.62 1107.73 

Sta 
9910.37 
9931.03 
9936.67 
9944.69 
9954.68 
9973.05 
9982.46 
9990. 77 
9995.05 

El ev Sta El ev 
1116. 18 9913.11 1116.14 
1115.59 9932.28 1115.55 
1115 . 54 9938 . 29 1115 . 98 
1115 . 34 9947.21 1114 . 85 
1113 . 43 9959 . 25 1112 . 89 
1111 .66 9973 . 2 1111.64 
1108.86 9984.46 1108.59 
1107 . 94 9990 . 96 1107.93 
1107.92 9997 . 92 1108 . 02 
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9999.89 1108 .05 9999.99 1108.0510002.19 1108.0110005 . 19 1107 . 9110010.11 1107.72 

10011.44 1107.6910016.08 1107.4310017.61 1107.3710022.28 1107 . 0510026 . 96 1106 . 8 
10028.54 1106 . 7410029.91 1106 . 7410038.57 1106.7910044.02 1106.8410046.25 1106 . 9 

10049 1107 .0310056.79 1107 . 4110061.77 1107.8110063. 77 1108.1310067.57 1108 . 64 
10072.83 1109. 7210073 .12 1109 . 7910073. 53 1109. 8910077.06 1110. 7310082. 67 1111. 87 
10084 . 01 1112 .1610084 . 75 1112 . 3110088.61 1113.4410089.61 1113 . 710090.01 1113.83 
10090.77 1114.2410091 . 52 1114 . 6210092.22 1114.8210093.61 1114.8210094.74 1115.1 
10095.45 1115.16 10096 . 6 1115 . 2310096 . 94 1115.2610097.81 1115.4810099.47 1115 . 73 

10100 . 2 1115.8510102.01 1115 . 3910102.77 1115.2210111.25 1115.1210116.02 1115 . 04 
10118. 89 1115.0210192. 82 1114. 94102 50. 21 1114. 64102 53 . 26 1114. 6310283.04 1114. 78 
10325 . 95 1114.57 10329 1114.5610329.35 1114.5610337.98 1114.5110343.13 1114.55 
10346 . 53 1114.5310351.55 1114 . 7110355.39 1114.7810356.61 1114.83 

Manning's n values 
Sta n val Sta 

num= 5 
n val Sta 

9890.9 .035 9939.97 .04 9987.89 
n val Sta 

.03510061.77 
n val Sta 

.04 10100.2 
n val 

.035 

Bank sta: Left Right 
9939.97 10100.2 

Lengths: Left channe l Right coeff Contr. 
.1 

Expan. 
. 3 80.464 74.2 85.789 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10066.8110356.61 1115 F 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.084 

INPUT 
Description: Q=190 cfs (SRD53, 24 hr) 
Station Elevation Data num= 91 

Sta Elev Sta Elev Sta 
9903 . 28 1115.18 9906.51 1115 . 18 9915.17 
9925.56 1114.46 9928.23 1113 . 82 9931.42 
9932 . 97 1114.96 9936.45 1115 . 61 9936 . 89 
9942.17 1113.82 9943.41 1113. 51 9944 . 42 
9946.21 1114.16 9950 . 72 1113.48 9951.26 
9960 . 07 1113 . 36 9960 . 83 1113.37 9962.04 
9966.23 1113 . 14 9968.74 1113.05 9969 . 79 
9978 . 19 1111 . 97 9980.35 1111.59 9986.19 

9986.8 1111 . 07 9993 . 11 1110.98 9994.53 
10000 1110.1310000.82 1110.0610001.61 

10005.19 1109.5510006.21 1109 . 3610006.31 
10010.36 1109.5210011 . 81 1110.3710013 .42 
10019.37 1112.510022 . 82 1113.2610026.61 
10035 . 49 111410036 . 72 1113.9810037.31 
10040.12 1113.8510043. 32 1113 . 7910044 . 48 
10052. 54 1113.8910056.73 1113.9310058 . 73 
10068 . 18 1114.6210069.23 1114.6310075.21 
10086 . 53 1114.7310094.08 1114.8510095.89 
10114.87 1114.84 

Manning's n values 
Sta n val Sta 

num= 3 
n val Sta 

9903.28 .035 9946.21 .0410028.62 

Elev Sta Elev Sta Elev 
1115.22 9918.82 1115 9924 . 54 1114.64 
1114.65 9931.56 1114.69 9931.67 1114.72 
1115.49 9940.98 1114.19 9941 . 37 1114.05 
1113.75 9945.01 1113.91 9945.69 1113.95 
1113.42 9953.21 1113 . 37 9955 . 93 1113.36 
1113.29 9962.61 1113.25 9965.53 1113.19 
1112.93 9971.9 1112.68 9976.08 1112.26 
1111.11 9986 . 35 1111.11 9986.44 1111 . 1 
1111.06 9997 . 87 1110.36 9999.33 1110.18 
1109.9710004 . 41 1109.7810004.99 1109.76 
1109.3310008.34 1108.8110008.78 1108.93 
1111.0310014 . 66 1111.4310016.93 1112 
1113.7310028.62 1114 . 03 10032 1113.98 
1114.0210039.44 1113.9210039 . 95 1113.86 
1113 . 8510047.46 1113.910050 . 85 1113 . 93 
1114.3810060.52 1114.7110062.11 1114.99 
1114.710078.27 1114 . 710081.87 1114.72 
1114.910101.45 1114.8110111.19 1114.82 

n val 
. 035 

Bank Sta : Left Right 
9946.2110028.62 

Lengths: Left Channel Right 
82.791 77.89 81.561 

Coeff Contr. Expan. 
. 3 . 5 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 069 

INPUT 
Descriptlon: Upstream of El M1rage Road 
Station El evat1 on Data num= 76 

Sta Elev Sta Elev sta 
9881. 34 1115.42 9883.69 1115 . 4 9885 . 09 
9891. 18 1115.4 5 9901.16 1115. 32 9909. 84 
9942 . 29 1114.93 9946 . 2 1114.92 9954.91 
9965.25 1114.91 9965.38 1114.93 9967.58 
9972.61 1114.89 9973.08 1114.79 9973.74 

9981 1113 . 98 9981.95 1113.95 9982.87 
9988.52 1109 . 34 9988 . 6 1109.23 9989.15 
9990.98 1109.05 9993 . 98 1108 . 9710016 . 73 

10019.85 1109.9210020. 11 1109 . 9910020 . 14 
10022 . 7 1112 . 8 31002 3 . 36 1113 . 021002 5 . 04 

10030.44 1113 . 9410031.49 1113.95 10031.9 
10036 . 71 1113.8110044.74 1113.8310045.15 
10050 . 69 1114.1810051. 78 1114.1710052. 51 
10059 .48 1113.6310064.02 1113.4610076 . 66 
10095 . 12 1113.7610098. 35 1113.9510106.66 
1012 3. 36 1115 .12 

Manning's n values 
Sta n val 

9881. 34 . 03 5 

num= 
Sta n val Sta 

9981 . 04 9989.15 

El ev Sta El ev Sta El ev 
1115.38 9889.37 1115.43 9890 . 66 1115.45 
1115.13 9920.59 1115 . 04 9932 . 05 1115.01 
1114.93 9964.91 1114 . 89 9965.18 1114.89 
1115.13 9968.59 1115.1 9969.4 1115.01 
1114.39 9975.73 1114.21 9978 . 02 1114.19 
1113.9 9984.62 1113.67 9987.62 1112 . 86 

1109 . 12 9989.46 1109.09 9989 . 66 1109 .08 
1109 . 6310019.34 1109 . 8610019. 76 1109 . 9 
1110.0410020.54 1112.6410021.41 1112.83 
1113.691002 5. 78 1113. 6910028.17 1113. 9 
1113.9710034.26 1113.8210034.46 1113 . 81 
1113.8210045 . 42 1113 . 8210045.82 1113 . 87 
1113 . 9510054 .06 1113. 6 10057 . 3 1113 . 59 
1113 . 2410080 . 34 1113.2610092.14 1113.46 
1114.5610118.61 1115.0710122.15 1115.11 

n val Sta 
.03510019.34 

n val sta 
.0410028.17 

n val 
.035 

Bank Sta: Left Rig ht 
998110028 . 17 

Lengths: Left Channe l Right 
117.663 121.52 118.169 

Coeff Cant r. Ex pan . 
. 3 . 5 

CULVERT 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 060 

INPUT 
Description: 
Distance from upstream xs = 29 
Deck/ Roadway width 44 
weir Coefficient = 2 . 6 
upstream Deck/ Roadway coordinates 
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num= 2 
Sta Hi Cord Lo cord sta Hi cord Lo cord 

9974.498 1114 . 32 110810028 . 33 1113.9 1108 

upstream Bridge cross section Data 
Station Elevation Data num= 76 

Sta El ev sta El ev sta 
9&81. 34 1115 . 42 9883.69 1115.4 9885.09 
9891.18 1115 . 45 9901.16 1115.32 9909.84 
9942.29 1114.93 9946.2 1114. 92 9954.91 
9965 . 25 1114.91 9965.38 1114.93 9967.58 
9972.61 1114.89 9973.08 1114.79 9973.74 

9981 1113.98 9981.95 1113.95 9982.87 
9988.52 1109.34 9988.6 1109.23 9989 . 15 
9990.98 1109.05 9993.98 1108.9710016.73 

10019.85 1109.9210020.11 1109.9910020.14 
10022.7 1112.8310023. 36 1113.0210025 . 04 

10030.44 1113.9410031 . 49 1113. 95 10031.9 
10036.71 1113 . 8110044 . 74 1113 . 8310045.15 
10050 . 69 1114.1810051. 78 1114 . 1710052. 51 
10059 . 48 1113 . 6310064 . 02 1113 . 4610076. 66 
10095 . 12 1113 . 7610098. 35 1113. 9510106.66 
10123 . 36 1115 . 12 

Manning's n values num= 
Sta n val sta n val Sta 

9881.34 .035 9981 . 04 9989.15 

Bank Sta: Left Right 
998110028.17 

Downstream Deck/ Roadway 
num= 5 

coeff contr. 
. 3 

coordinates 

Elev Sta 
1115 . 38 9889.37 
1115 .13 9920. 59 
1114.93 9964 . 91 
1115 .13 9968. 59 
1114.39 9975.73 

1113 . 9 9984. 62 
1109.12 9989.46 
1109.6310019. 34 
1110.0410020. 54 
1113 . 6910025.78 
1113 . 9710034.26 
1113 . 8210045.42 
1113.9510054.06 
1113. 2410080. 34 
1114. 5610118.61 

n val Sta 
.03510019 . 34 

Expan . 
. 5 

El ev Sta El ev 
1115.43 9890.66 1115.45 
1115.04 9932.05 1115.01 
1114 . 89 9965 . 18 1114.89 
1115.1 9969.4 1115.01 

1114.21 9978.02 1114.19 
1113 . 67 9987.62 1112.86 
1109.09 9989.66 1109.08 
1109.8610019 . 76 1109 . 9 
1112.6410021 . 41 1112 . 83 
1113.6910028.17 1113.9 
1113.8210034 . 46 1113.81 
1113.8210045 . 82 1113.87 

1113 . 6 10057 . 3 1113.59 
1113. 2610092 . 14 1113.46 
1115.0710122.15 1115 . 11 

n val Sta 
.0410028.17 

n val 
.035 

sta Hi cord 
9980.659 1113.45 

10176 . 5 1113 . 27 

Lo cord Sta Hi cord Lo cord Sta Hi cord Lo cord 
ll08 10063 . 1 ll13 ll0810ll8. 06 1ll2. 98 1108 
110810259 . 96 1113.93 1108 

Downstream Bridge cross section Data 
station Elevation Data num= 89 

Sta El ev Sta El ev Sta 
9916.72 1114.42 9922.73 1114.4 9945.84 
9954.59 1114.17 9967.43 1113.95 9967.7 
9980.08 1113.59 9981.19 1113.33 9981.38 
9983.22 1111.43 9985.6 1109.97 9988.44 
9991.79 1108.59 9999.27 1108 . 25 9999.68 

10003.03 1108.2510011.62 1108.4510013.02 
10015.67 1108.9810015 . 731109.48410016 . 06 
10021.81 1112 . 2310025.52 1112.3610038 . 87 
10053.75 1112.0310055.26 1111.9910057 . 21 
10065.87 1112.0310070 . 58 1111.95 10094 . 4 

10103.2 1111. 7410lll. 39 1111 . 7910113 . 75 
10119 . 72 1110 . 9710119 . 94 1110 . 9610121.19 
10123 . 19 111210124 . 93 11ll. 7210130.71 
10148.86 1112 . 210155.55 1112 . 2510158 . 43 
10193.34 1112 . 6910195.47 1112 . 7 10198 . 6 
10214 . 59 1113 . 0510229.53 1113.3310239.53 
10263.04 1114.0510264.49 1114.1210264.81 
10274.53 1114 . 2910278.53 1114 . 410280.24 

Manning ' s n values 
Sta n val Sta 

num= 
n val Sta 

9916.72 .035 9981.68 .03510016.06 

Bank Sta: Left Right Coeff Contr. 

El ev Sta El ev sta El ev 
1114.19 9951.57 1114 . 16 9952 . 91 1114.15 
1113.95 9968.14 1113 . 98 9971.88 1113 . 84 
1113.2 9981.681112.854 9981 . 96 1112 . 53 

1108.94 9989.81 1108 . 72 9990.45 1108.66 
1108.24 10000 1108 . 2410000.66 1108 . 22 

1108.510014.15 1108 . 6210015 . 56 1109 
1112.2610018.89 1112.1410021.08 1112. 32 
1112.1910045 . 51 1112.1210051 . 19 1112.03 

1112 10058.9 1112 . 06 10062.6 1112.04 
1111.7910096 . 37 1111.4510098.92 1111.61 
1111.94 10116.1 1111.7810116 . 71 1111.6 
1111.3310122.32 1111.7110122.62 1111.92 
1111.7210133 . 97 1111 . 6410140 . 25 1112.09 
1112 . 3410160 . 87 1112.4510170.72 1112 . 4 
1112 . 7510206. 85 1112. 7910207. 3 5 1112 . 83 
1113.43 10243.6 1113.510257.13 1113.8 
1114.1410265 . 22 1114.1610271.61 1114.26 
1114 . 4510281 . 45 1114.45 

n val 
.035 

Ex pan. 
9981.6810016.06 .3 

Right Levee Stati on=l002 5. 52 
. 5 

Elevation= 1112 36 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maxi mum allowabl e submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 
we1 r crest shape 

Number of culverts = 1 

flow = 

culvert Name shape Rise Span 
culvert #1 Box 3 14 
FHWA chart # 8 - flared wingwalls 

40 horiz. to 1.0 vertical 
100 horiz. to 1.0 vertical 
.98 

Broad crested 

FHWA scal e # 1 - wingwa l l flared 30 to 75 deg. 
So l ution Criteria= Highest U.S. EG 
cu l vert upstrm Dist Length Top n Bottom n Depth Bl ocked Entrance Loss coef Exit Loss coef 

.25 116 .014 . 014 0 . 2 1 
Number of Barrel s = 
Upstream El evation 1109 . 13 
Centerline Stations 

Sta. Sta. 
9996 . 28310012. 57 
Downstream Elevation 1108.99 
Centerline Stations 

sta . sta. 
9992.98910008.45 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: L r El Mirage Wsh RS: 1. 046 

INPUT 
Description: Downstream 
Station Elevation Data 

Sta El ev Sta 
9916 . 72 1114.42 9922. 73 
9954.59 1114.17 9967.43 

of El Mirage Road 
num= 89 

El ev Sta El ev Sta El ev Sta El ev 
1114 . 4 9945 . 841114. 19 9951.571114. 16 9952.911114.15 

1113.95 9967.7 1113.95 9968 . 14 ll13. 98 9971 . 88 1113.84 
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9980.08 
9983.22 
9991.79 

10003.03 
10015.67 
10021.81 
10053.75 
10065.87 

10103.2 
10119.72 
10123.19 
10148.86 
10193.34 
10214. 59 
10263.04 
10274. 53 

LEMWB_PreProj. rep 
1113. 59 9981.19 1113.33 9981. 38 1113.2 9981.681112.854 9981.96 1112. 53 
1111.43 9985.6 1109.97 9988.44 1108.94 9989.81 1108.72 9990.45 1108.66 
1108 . 59 9999 . 27 1108.25 9999.68 1108 . 24 10000 1108.2410000.66 1108.22 
1108.2510011.62 1108.4510013.02 1108.510014.15 1108 . 6210015.56 1109 
1108.9810015.731109.48410016.06 1112.2610018.89 1112.1410021.08 1112- 32 
1112.2310025.52 1112 . 3610038.87 1112.1910045 . 51 1112.1210051.19 1112 .03 
1112.031005 5. 26 1111. 991005 7 . 21 1112 10058 . 9 1112.06 10062 . 6 1112.04 
1112.0310070.58 1111.95 10094.4 1111.7910096 . 37 1111 . 4510098.92 1111.61 
1111.7410111.39 1111.7910113 . 75 1111.94 10116.1 1111. 7810116. 71 1111.6 
1110.9710119.94 1110 . 9610121.19 1111.3310122.32 1111.7110122.62 1111.92 

111210124 . 93 1111 . 7210130.71 1111.7210133.97 1111.6410140.25 1112.09 
1112.210155 . 55 1112.2510158.43 1112.3410160 . 87 1112.4510170 . 72 1112.4 

1112 . 6910195 .47 1112.7 10198.6 1112.7510206.85 1112.7910207.35 1112.83 
1113 .0510229.53 1113.3310239.53 1113.43 10243.6 1113.510257.13 1113.8 
1114.0510264.49 1114.1210264.81 1114.1410265.22 1114.1610271.61 1114.26 
1114.2910278.53 1114.410280.24 1114.4510281.45 1114 . 45 

Manning's n values 
Sta n val Sta 

9916. 72 . 03 5 9981.68 

num= 
n val sta 

.03510016.06 
n val 

. 035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cant r. Ex pan. 
9981.6810016 . 06 173.838 171.01 183. 572 . 3 . 5 

Right Levee Stati on=10025. 52 Elevation= 1112. 36 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.014 

INPUT 
oesc ri pti on: 
Station Elevation Data 

Sta Elev Sta 
9878.84 1114 . 54 9879.67 
9887.29 1113 . 38 9893. 75 
9903.04 1113.88 9913.79 
9938.44 1114 . 08 9944.96 
9955.79 1113.42 9957.45 
9964.06 1112.53 9967.28 
9974 . 89 1112 . 22 9977.1 
9983 . 19 1109.76 9983.3 

10001 1109.4810005.28 
10019.72 1109.8110022 . 19 
10031.38 1112 . 9210031 . 85 
10040 . 36 1113.93 10042 
10055 . 33 1114.2610063.07 
10122.81 1114.1910134 . 52 

Manning's n values 
Sta n val sta 

9878 . 84 .035 9977.11 

Bank Sta: Left Right 
9977.1110029.81 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 67 
~~ su ~~ su ~~ su ~~ 

1114.6 9880.97 1114.64 9884.27 1113.64 9884 . 86 1113.4 
1113.34 9895.621113.48 9896.761113.55 9898.291113.67 
1113.89 9926.32 1113.81 9930.92 1113.94 9933.86 1114.01 
1114.07 9946.29 1114.06 9950.57 1113.91 9953.04 1113.8 
1113 . 22 9959.38 1112.95 9961.36 1112.75 9963.71 1112.56 
1112.37 9969.2 1112 . 36 9970.83 1112.33 9973.33 1112.27 
1112.22 9977 . 111112.215 9978 . 88 1111.38 9980.06 1110.79 
1109.73 9983.52 1109.73 9993 . 18 1109.53 9999.99 1109.48 
1109.4710012 . 94 1109.57 10014.8 1109.6210018.81 1109 . 67 
1110 . 0810026.09 1111.4310027.58 1111.9510029.81 1112 . 48 
1112.99 10033 . 9 1113 . 310034.36 1113.3410038.07 1113.86 
1114.1310047.89 1114 . 2910048.14 1114 . 310052. 52 1114.26 
1114.2410078.29 1114.1710099 . 67 1114.1710113.84 1114.04 
1114.3 

num= 
n val Sta n val 

.03510029 . 81 .035 

Lengths: Left Channel Right 
200.888 192.21 190.989 

coeff contr. 
.1 

Ex pan. 
. 3 

REACH: Lr El Mirage Wsh RS: 0 . 978 

INPUT 
Description: 
Station Elevation Data 

sta El ev Sta 
9817.05 1112.04 9817.46 
9824.38 1111.77 9826.54 
9838 . 79 1111.51 9839.08 
9854 . 72 1111.04 9856.59 
9875.83 1109.99 9878.65 
9889.44 1110.01 9889 . 68 
9916.12 1110.52 9922 . 17 
9939.13 1110.42 9951.13 
9967.88 1109.49 9971.48 
9983.07 1108.89 9987.56 
9993.14 1108.72 9995.22 

10013.79 1108. 5510021.86 
10029 . 461110 . 34810031.67 
10039.07 1113.8910039.25 
10043.65 1113.2410044.96 
10054.85 1112.3510056 . 79 
10062. 59 1112 . 56 

Manning's n values 
Sta n val Sta 

9817 . 05 .035 9951 . 13 

Bank Sta : Left Right 
9951.1310029.46 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 81 
El ev Sta 

1112.03 9818.4 
1111. 73 9828. 5 
1111 . 5 9840.15 

1110.93 9862.5 
1109.84 9879.81 
1110.02 9906 . 19 
1110.52 9925 . 3 
1110.34 9953 . 72 
1109.41 9977.14 
1108.68 9987.69 
1108.6810005. 56 
1109. 281002 3. 55 
1110. 7510034. 58 
1113.9210040.18 
1112. 8610048. 39 
1112. 3410058.17 

num= 
n val sta 

. 03510029.46 

Elev Sta Elev Sta Elev 
1111.99 9820.29 1111.94 9822.92 1111.82 
1111.73 9832.04 1111.7 9834.62 1111.64 
1111 . 5 9847.01 1111.17 9849.17 1111.08 

1110 . 62 9865.19 1110.49 9866.96 1110.41 
1109 . 82 9882.92 1109.78 9885.05 1109.9 
1110 . 12 9913 . 86 1110.49 9914.64 1110 . 51 
1110.51 9933.11 1110.44 9934.89 1110.41 
1110.22 9960 . 52 1109.94 9966.96 1109.54 
1109.3 9979. 59 1109.22 9982.22 1108.98 

1108.67 9988. 38 1108 . 68 9992 . 75 1108 . 7 
1108 . 3710008.33 1108.3110009 . 57 1108 . 34 
1109.4310025.93 1109.7210026 . 83 1109 . 89 
1112.0410035.73 1112.4710038.76 1113 . 71 
1114.2710041.35 1113.8910042.85 1113.55 
1112.51 10048.5 1112.510054.15 1112.35 
1112.3810060.85 1112.510061.75 1112.56 

n val 
.035 

Lengths: Left channel Right 
207.457 201.61 199.811 

coeff cant r. Ex pan . 
.1 . 3 

REACH: Lr El Mirage Wsh RS: 0. 940 

INPUT 
Description: 
Station Elevation 

Sta El ev 
9886.23 1112.17 
9895.95 1111 . 13 
9920.23 1110.02 
9943.16 1109.96 

Data 
Sta 

9886.49 
9897 . 66 

9927 . 8 
9943.79 

num= 60 
Elev sta Elev Sta 

1112.13 9888 . 74 1111.88 9889.25 
1111.01 9905.91 1110 . 46 9912.14 
1109.79 9932 . 01 1109.8 9937. 42 
1109.96 9946.01 1109.97 9949. 52 

Elev Sta El ev 
1111.81 9891.97 1111.54 
1110.26 9915.97 1110.1 
1109.77 9942.27 1109 . 94 
1109.98 9951.49 1109.68 
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LEMWB_PreProj. rep 
9956.31 1108.93 9962.8 1107.87 9962.98 1107.84 9963 .18 1107.83 9973.48 1107.18 
9977 . 38 1107.08 9982.27 1106.87 9988.55 1106.73 9994.28 1106.67 9995.81 1106.66 

9999 . 5 1106.6810003.21 1106.7510006.28 1106.8310008.11 1106.9410011.38 1107.17 
10013 . 66 1107. 58 10017 . 9 1108 . 3210020.04 1108 . 621002 5. 09 1109.4210027. 72 1109. 94 
10030.19 1110.34 10035.2 1111.0110036.56 1111.2210037.61 1111.5110038.39 1111.79 
10040.12 1112.54 10040.9 1112.8210045.11 1113.3410045.29 1113.3610045.37 1113.28 
10048.19 1110.9510050.08 1109 . 8210051.06 1109.3610052.01 1109.3610054 . 46 1109.42 
10058.39 1109.7910058.55 1109.810058.71 1109.8210061.39 1110.0510062.53 1110.11 

Manning's n va lues 
sta n va l Sta 

9886.23 .035 9949 . 52 

Bank Sta: Left Right 
9949. 5210027 . 72 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 

num= 
n val Sta 

. 03510027 . 72 
n va l 

.035 

Lengths: Left channel Right 
268 . 111 252 . 94 250 . 15 

REACH: Lr El Mirage Wsh RS: 0.892 

INPUT 
Description: 
Station El evation Data num= 79 

Coeff Contr. Ex pan. 
.1 . 3 

Sta El ev Sta Elev Sta El ev Sta El ev Sta El ev 
9895. 34 1110.18 9904.04 1110.2 9906 . 99 
9925.32 1110 . 26 9934 . 34 1110 . 46 9936 . 86 
9953 . 97 1109.31 9957 . 19 1108.81 9962 . 68 
9968 . 54 1106 . 66 9973 . 32 1106.49 9978 . 96 
9994 . 48 1106 .19 9999 . 81 1106 .1 10000 

1110.2 9923 . 9 1110.23 9924.22 1110.23 
1110.51 9942 . 78 1110 . 35 9947.58 1110 . 28 
1107.48 9963 . 19 1107 . 36 9966. 68 1106.99 
1106.34 9980.18 1106. 32 9987. 39 1106 . 34 

10008.88 1106 .0210010.04 1106.0310016.48 
10029 . 27 1106 . 9610033 . 27 1107.6410036.62 
10052.62 1110.3310055.58 1110.71 10059.4 
10063. 31 1113.9910064.46 1113. 5710065.84 

1106 . 110003 .03 1106 .07 10008.1 1106.03 
1106.1610020. 67 1106. 2 3 10021. 7 ll06. 32 
1108 . 1710041.16 1108 . 810046.94 1109. 54 
1112 . 35 10059.5 1112.410060.05 1112.65 
1113.0410067.11 1112.5210068.64 1111.89 

10071.2 1112.6810071.27 1112.710071.35 
10078.11 1111.5610078 . 88 1111.13 10079 . 9 
10091.41 1110.2510097.96 1110.1410101.38 
10107.79 1110.9510108.38 1111.0810110.26 
10116. 43 1110.2510117.26 1110.2710117.47 
10132.07 1110.2310136 . 48 1110.2710139 . 75 
10159.18 1110.8310159 . 62 1110 . 8310159 . 89 

1112.710074.82 1112.8210074 . 89 1112.8 
1110.6210083.78 1110.4910089 . 62 1110. 34 
1110.1410106.07 1110.110106.49 1110.33 
1111.4410113.07 1110.8510114 . 66 1110.51 
1110.2710117.72 1110.2810119 . 91 1110.26 
1110.4710141.98 1110.5610158 . 57 1110 .84 
1110.8410162.18 1110.83 

Manning's n values 
sta n val sta 

9895.34 .035 9947.58 

Bank Sta: Left Right 
9947.5810052 . 62 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

num= 
n val sta 

.03510052.62 
n va l 

.035 

Lengths: Left Channel Right 
240.253 228.8 223 . 465 

REACH: Lr El Mirage Ws h RS: 0.848 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9879 . 95 1109 . 93 9882.07 
9891 . 21 1109 .05 9895.38 
9906.67 1108.93 9913.21 
9957.42 1109.62 9959.16 
9968 . 54 1109.46 9975.61 
9995. 34 1106.1210002.78 

10014.36 1105.0310019.93 
10026.61 1106.0410030.08 

10040.9 1111.3810046.12 
10052.96 1113.51 10060 

Manning's n values 
sta n va l Sta 

9879.95 . 04 9967 . 71 

Bank sta: Left Right 
9967.7110037 . 17 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

num= 47 
Elev Sta 

1109.74 9884.77 
1108.99 9896.26 
1108.88 9934.21 
1109.68 9960.84 
1108.32 9979.45 
1105.2410004.29 
1105.1110023.59 

1107 . 310034.17 
1112 . 510048 . 24 

1113.91 

num= 
n val Sta 

. 04510037 . 17 

Lengths : Left 
280 . 95 

El ev Sta 
1109.43 9889. 12 
1108.97 9902 .19 
1108.97 9935 . 2 
1109.65 9966.26 
1107.84 9989. 19 
1105 . 1710010.49 
1105 . 2410026.26 
1108.6810035.45 
1113.0310049.75 

n va l 
.04 

Channel Rig ht 
335 . 49 369 .21 

REACH: Lr El Mirage Wsh RS : 0. 785 

INPUT 
Description: 
Station El evation Data 

Sta El ev Sta 
9728 .17 1110 . 15 9730.3 
9742 . 18 1110.77 9755 . 28 
9788 . 65 1110 . 9 9793 . 82 
9803 . 27 1110 . 65 9807 . 75 

9816 . 7 1108 . 76 9818.41 
9829 . 79 1110.08 9832 . 83 
9842 . 38 1111. 32 9843 . 82 
9857.42 1109.24 9857.52 
9872.25 1107.31 9873 . 96 
9910.49 1106. 14 9913.44 
9939.55 1104.53 9944.5 
9964. 54 1103.92 9970.91 
9986.06 1101.97 9986.42 
9999.06 1100.99 10000 

10010.52 1100.9610018.49 
10038.11 1104.210039.09 
10064.65 1105 . 6810067 . 59 
10099.66 1106.2410105.03 

num= 93 
El ev Sta Elev Sta 

1110.31 9731. 54 1110 . 4 9734.28 
1110 . 89 9758 . 31 1110 . 91 9766.65 
1111 . 11 9796 . 97 1111.16 9800.86 
1109.57 9810 . 78 1109.16 9811 .81 
1108 . 66 9820 . 71 1108.56 9827.14 
1110. 69 9836 . 42 1111.13 9838. 38 
1111.16 984 7. 18 1110.65 9849. 54 
1109.23 9857 . 59 1109.22 9865 . 32 
1107.19 9891 .08 1106.83 9892 . 59 
1105.99 9921.89 1105 . 41 9928 . 14 
1104.35 9947.92 1104.27 9960.12 
1103. 51 9975.99 1103.22 9978.04 
1101.92 9986.85 1101 . 88 9992.81 
1100 . 9810005.19 1100.8910007.76 
1101.3910023.22 1102.1510025.73 
1104.2610048.61 1104.76 10052.5 
1105.8210073.43 1106.01 10082.4 
1106.2710105.85 1106.310108.23 

coeff cont r. Ex pan. 
.1 . 3 

El ev sta El ev 
1109.17 9890 .07 1109 . 09 
1108.87 9904 .07 1108.87 
1108.97 9949.28 1109.27 
1109 . 6 9967 . 71 1109. 58 

1106 . 78 9991.8 1106 . 51 
1105 .0410012 . 42 1105.04 
1105.93 10026.4 1105.95 
1109.1310037.17 1109.86 
1113.25 10050.4 1113 . 35 

coeff contr . Expan . 
.1 . 3 

Elev Sta Elev 
1110.63 9736.7 1110.68 
1110.92 9783.91 1110.91 
1110.92 9802.47 1110.83 

1109 9812.85 1108.97 
1109. 58 9828.77 1109.86 
1111.33 9841.08 1111.31 
1110.35 9853 . 25 1109.7 
1107.93 9868 .04 1107.7 

1106 . 8 9900.54 1106.53 
1105.02 9933.9 1 1104.75 
1104 .02 9963.16 1103.95 
1102 . 94 9981. 3 1102 . 46 
1101.45 9996.72 1101.12 
1100 . 8710008 . 62 1100.88 
1102. 5610037.65 1104.14 
1104.9710057.78 1105.31 
1106. 3610093. 55 1106 . 19 
1106.4610120.85 1107 . 16 
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LEMWB_PreProj. rep 
10124.27 1107.4910129.94 1107.9910131.44 1108.33 

Manning ' s n values 
Sta n val sta 

9728.17 .04 9963.16 

Bank Sta: Left Right 
9963 . 1610037 . 65 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 
n val Sta 

.04510037.65 
n val 

.04 

Lengths: Left channel Right 
148 . 273 142.54137.798 

coeff contr . Ex pan. 
.1 . 3 

REACH: Lr El Mirage Wsh RS: 0 . 758 

INPUT 
Description: 
Station El evation Data num= 79 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9796.01 1111.01 9799.65 1110.8 9802 . 5 1110 . 39 9803.5 1110 . 32 9804.27 1110.21 

9807.4 1110 9813.34 1109.49 9815 . 04 1109 . 33 9816.23 1109 . 47 9820.57 1109.79 
9820.89 1109 . 82 9827 . 35 1110.23 9828 . 47 1110 . 25 9834.83 1110.3 9835.59 1110.27 
9841.64 1110 . 14 9845 .47 1110.05 9852. 19 1109 . 41 9856.511108 . 99 9864.78 1107 . 75 
9864.861107.74 9865.311107 . 72 9883.28 1106.87 9884.861106.78 9895 . 481106.29 
9902.071106.119905.071105 . 98 9910.961105.87 9920.541105.65 9925.791105 . 56 
9938.52 1105.31 9947.11 1105 . 29 9947.12 1105.29 9952.9 1105.1 9963.94 1104 . 65 
9966.711104.53 9968.43 1104 . 48 9975.76 1104.29 9983 . 9 1104.1 9985.56 1104.05 
9985.68 1104.05 9992.86 1103 . 87 9996 . 4 1103.81 9997.03 1103.79 9997.29 1103.78 
9999 . 47 1103 . 78 9999 . 54 1103.77 10000 1103.7610002.13 1103.7210002.37 1103 . 72 

10004 . 53 1103.710007.59 1103.7410007.99 1103.7410011.45 1103.5510013.44 1103.6 
10015 1103.67 10019.7 1103.8710022.96 1103.9810028.74 1104.1210032.54 1104.16 

10039.28 1104.510040.62 1104.5610046 . 07 1104.6810059 . 47 1105.3610060.79 1105.45 
10062 . 29 1105.4710081.46 1105.6510105.58 1105.7410119.05 1105.8610129.96 1106.22 
10132.55 1106 . 2810143 . 35 1106.6610146.63 1106.7910149.16 1106.9110160.79 1107.52 
10166.16 1107 . 8210169 . 72 1108.0410171.42 1108.1910173.27 1108 . 23 

Manning's n values 
Sta n val Sta 

9796.01 .04 9947.12 

Bank Sta : Left Right 
9947 . 1210059 . 47 

num= 3 
n val sta 

.04510059.47 
n val 

. 04 

Coeff Contr. 
.1 

Ex pan. 
. 3 

Ineffective Fl ow num= 

Lengths: Left Channel Right 
180 . 652 169.35 171.347 
1 

Sta L Sta R El ev 
1005910173 . 27 1108 

CROSS SECTION 

RIVER: L r El Mirage Ws h 
REACH : L r El Mirage Ws h 

INPUT 
Description: 
Station El evation Data 

Sta Elev Sta 
9756.86 1109.91 9760.2 
9767.38 1108. 34 9772 . 01 
9784.07 1106 . 53 9791 . 74 
9803 .06 1106.2 9810 . 35 
9822.34 1105.87 9825.9 
9848.85 1105 . 62 9850 .14 
9898.97 1105.07 9899. 13 
9914.65 1105.62 9916. 34 
9923 . 28 1105.59 9923.93 
9935.73 1103.54 9935.81 

9952.5 1103.16 9955.06 
9960 . 73 1104.08 9961.77 
9973 . 58 1101.66 9991.33 

10030 . 98 1102.610033.41 
10042.66 1103.7110057.71 
10069.06 1104.0510076.43 
10094. 61 1104. 57 10101 
10108.74 1105.0610117.22 
10140.74 1107.0710146. 39 

10154.2 1107.4 

Manning's n va l ues 
Sta n val sta 

9756.86 .04 9964.12 

Bank Sta: Left Right 
9964.1210039.29 

Ineffective Flow num= 
Sta L Sta R Elev 

9756.86 9916.34 1107.5 
10095 10154. 2 1107. 5 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

Permanent 
F 

RS: 0.726 

num= 96 
Elev Sta Elev Sta Elev Sta Elev 

1109.37 9762.41 1109 .09 9763 . 5 1108 . 81 9764.76 1108 . 68 
1107.53 9774.61 1107.09 9776.47 1106.93 9779 . 78 1106 . 61 
1106.35 9794.93 1106.27 9800.07 1106.22 9801 . 85 1106 . 2 
1106.11 9811.15 1106.11 9813.89 1106.05 9818.19 1105 . 93 
1105.86 9830.16 1105.82 9833.16 1105.76 9847.11 1105.63 
1105.63 9864 . 71 1105.47 9878.64 1105.29 9890.64 1105.19 
1105.07 9899 . 52 1105.08 9909.55 1105.14 9911.88 1105.37 
1105 . 78 9917 . 46 1105 . 73 9918.63 1105 . 74 9923.03 1105.59 
1105. 56 9928.49 1105 . 33 9929.18 1105.1 9930.42 1104.64 
1103 . 52 9935.87 1103.52 9942.77 1103 . 33 9947.35 1103.24 
1103 . 66 9956.64 1103.96 9957.66 1103.99 9958.55 1104.06 
1104 . 06 9964 . 121103.662 9969.8 1102.84 9972 . 83 1101.9 
1101. 71 10000 1101.7710028 . 78 1101.8710029 . 94 1102 . 22 
1103.110034.23 1103.2510037 .17 1103.5110039.29 1103 . 65 

1103.8910059.55 1103.910061.07 1103.92 10066.3 1104.01 
1104.0210078.17 1104 . 0210078.73 1104 . 0310086.76 1104.21 
1104.7310101.73 1104 . 7610103.11 1104.810107.97 1104.99 
1105 . 9110123.64 1106.43 10125 1106.5210127.08 1106.62 
1107 . 3410150 . 23 1107.4510151.15 1107.4510153.62 1107.39 

num= 3 
n val Sta 

.04510039.29 
n val 

. 04 

Lengths: Left Channel Right 
317 . 172 241 . 5 220.931 
2 

Permanent 
T 
T 

Coeff Cant r. 
.1 

Ex pan. 
. 3 

REACH: Lr El Mirage Wsh RS: 0 . 680 

INPUT 
Description : 
Station Elevation 

sta El ev 
9760 . 21 1109.83 

9776.7 1105.8 
9796.45 1104.3 
9811.93 1103 . 9 
9831.74 1104.74 
9854.04 1105.76 
9868. 2 5 110 5 . 8 
9884 .07 1105.63 

Data 
sta 

9764.08 
9777.28 

9799.3 
9814.99 
9838 . 43 
9857.65 
9870.69 
9886.41 

num= 91 
Elev sta 

1108.95 9768.65 
1105.71 9781.43 
1104. 2 5 9801. 7 
1103.9 9818.4 

110 5 . 18 984 5 . 0 5 
1105.76 9859.89 
1105.75 9874 . 54 

1105 . 7 9887.4 

El ev Sta 
1107.78 9771.71 
1104.95 9782 .1 
1104 . 19 9806.95 
1104.07 9827.93 
1105. 51 9846.48 
1105.78 9863.37 
1105.69 9876 . 76 
1105.85 9890. 31 

Elev 
1107.07 

1104 . 9 
1104.01 
1104.45 
1105.55 

1105 . 8 
1105 . 63 

1105.7 

Sta Elev 
9775.8 1106.02 

9790.48 1104 . 48 
9809.09 1103 . 96 
9829.66 1104.6 

9852 . 2 1105 . 7 
9865.96 1105.82 
9880.26 1105 . 56 
9892.09 1105.48 
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LEMWB_PrePro j. rep 
9898.75 1104.95 9899.85 1104. 85 9902 . 38 1104.85 9903.99 1104.92 9910.89 1105. 36 
9913.46 1105 9916.33 1104 .57 9918.37 1104.21 9920 . 57 1103.83 9920.77 1103.81 
9927 . 02 1103.48 9928.01 1103. 46 9928.7 1103. 44 9939.75 1103 . 59 9955.1 1103.72 
9957.07 1103.86 9958 . 49 1104 9961 . 41 1103.98 9966.25 1103 . 79 9967.57 1103.52 
9970.13 1102.942 9971.31102.44 9972 . 781101.72 9983.161101.72 9991.941101.78 

10000 1101.8410013.87 1101.9210017 . 76 1101.9510020.89 1102.5810021.16 1102.62 
10021.6 1102.6410027 . 221103 . 04910031 . 94 1103.1110044.06 1103.4910046 . 41 1103.58 

1005 3 . 811103.5910065.711103 . 6410080.46 1103.5110085.661103.6410094.51103.53 
10096. 57 1103.5210099 . 97 1103 . 56 10103.6 1103.6210105.72 1103.7 10119.6 1104.09 
10127. 18 1105.0210132 . 96 1105 . 7110137. 62 1105. 7810146. 39 1105. 981015 3. 4 7 1106.98 
10154.88 1107. 17 

Manning's n va lues 
Sta n val Sta 

9760.2 1 . 04 9970 . 13 

sank Sta : Left Right 
9970.1310027.22 

Ineffective Flow num= 
Sta L Sta R Elev 

9760.2 1 9945 1105.75 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 3 
n val sta 

. 04510027.22 
n val 

.04 

Lengths: Left Channel Ri ght 
197.47 178 . 52 179.435 

1 
Permanent 

T 

REACH: Lr El Mirage Wsh RS: 0. 646 

INPUT 
Descript ion : 
Station Elevation Data num= 129 

coeff Contr. 
.1 

Expan. 
. 3 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9688. 51 1109 .81 9688.72 1109. 79 9689.62 1109.67 9690 . 43 1109. 51 9695. 3 1108 .62 
9700.73 1108 9702.61 1107.93 9703. 53 1107.85 9704.07 1107.82 9708.41 1107 . 5 

9712.9 1107.13 9714.37 1107.13 9716.47 1107.43 9720 . 86 1107.54 9723.8 1107 . 71 
9728.53 1107 .77 9736 . 36 1107.73 9738.3 1107.69 9755 . 32 1107 .65 9755.46 1107 . 65 
9774.04 1107.6 9774 . 17 1107.6 9781.511107.57 9783.181107.56 9789.971107 . 46 
9793.89 1107. 51 9797.79 1107. 52 9801.98 1107. 56 9806 . 42 1107 .52 9810.64 1107 . 55 
9817.07 1107.48 982 5. 63 1107. 4 7 983 5. 38 1107. 38 9839. 99 1107. 39 9843.1 1107. 32 
9843.41 1107.32 9844.89 1107.39 9851.07 1107.32 9852.06 1107 . 3 9859.39 1107.31 
9868.21 1107.36 9870.33 1107.38 9870.59 1107.38 9870 . 94 1107.3 7 9881.75 1107 . 35 
9893.361107.25 9895.931107.28 9896.821107.22 9903.42 1107.22 9906.61107 . 28 
9908.82 1107 . 2 5 9909. 33 1107. 2 5 9917. OS 1107.48 9927. 12 1107.27 9927. 83 1107. 27 

9929.7 1107.26 9934.9 1106.91 9936.64 1106. 81 9936 . 97 1106.82 9937 . 88 1106 . 83 
9945.48 1106. 99 9950.55 1106 . 97 9954.86 1106 . 97 9963.88 1106.87 9964 . 54 1106.86 
9966.42 1106.77 9967.63 1106.66 9969.82 1106.47 9972.33 1106. 26 9976.05 1106.06 
9977 . 31 1105.97 9978.01 1105.87 9981.92 1105.3 7 9982.9 1104.84 9984.29 1104. 34 
9986.15 1103 . 84 9987.82 1103.13 9990 . 62 1102.39 9992 1102 9995.86 1102 . 1 
9996.62 1102.1 9999.99 1102.1310003 . 95 1102.1510009.25 1102.1910010.44 1102 .19 

10011.42 1102. 5610011 . 99 1102. 7 5 10013. 1 1103.4310013. 92 1104 . 03 10015. 3 1104. 79 
10018.68 1104.9210020.69 1104.71002 2 . 63 1104 .0310023.54 1103 . 6810024.07 1103 .69 
10025 . 52 1103.74 10026 . 2 1103 . 8210026 . 47 1103.6510026.53 1103 . 65 10027 .9 1103.62 
10028.04 1103.7310031. 55 1104.0710031.94 1104.1110032.14 1104 . 1310032.21 1104 . 14 
10032 . 39 1104.14 10032 . 7 1104 . 1510053 . 63 1104 .6910057. 34 1104 . 8810062.01 1104.99 
10065.44 1105.0610074.86 1105. 3110076 . 06 1105.3510089.08 1106.0310093.11 1106.13 
10093 . 82 1106.16 10093.9 1106 . 1610094 . 51 1106.1810104.93 1106 . 46 10107.1 1106 . 5 
10119 . 18 1106.3310121.49 1106.2610131.63 1106.08 10137.9 1106 .0710140.73 1106.05 
10142 . 31 1105.910146.58 1105 .610151. 31 1105.2410151.77 1105 . 23 

Manning's n values 
Sta n val Sta 

9688.51 . 04 9982.9 

num= 3 
n val Sta 

.045 10015.3 
n val 

.04 

sank Sta : Left Right Lengths: Left Channel Right 
9982 . 9 10015.3 41.697 41.03 44.619 

Ineffective Flow num~ 1 
sta L Sta R El ev Permanent 

10018 .6810151. 77 1107 T 
Rig ht Levee station~ 10107. 1 Elevation~ 1106. 5 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS : 0.638 

INPUT 
oesc ri pti on : upstr eam of Park Place 
Station Elevation Data num= 142 

Coeff cant r. Ex pan . 
. 3 . 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9685.18 1109 . 06 9686.62 1108 .78 9687.44 1108.59 9688.18 1108.46 9689.36 1108.25 
9690.18 1108.14 9691. 53 1108 .1 9697 . 06 1108.02 9698.97 1107. 84 9707. 38 1107 . 89 
9708.13 1107.93 9709.35 1107.94 9713.37 1107.95 9732.61 1107.74 9740.36 1107.52 
9740.84 1107.5 9741.53 1107.49 9749.23 1107.43 9752.52 1107.13 9755.53 1107 . 16 
9755.96 1107.15 9768 . 31 1107.23 9768.9 1107.23 9783.51 1107.25 9784 1107 .25 
9794.62 1107.27 9794 . 88 1107.28 9794.96 1107.29 9804.78 1107.29 9812 . 66 1107.48 
9814.64 1107.47 9815 . 26 1107.48 9815.71 1107.45 9816.23 1107.42 9832.25 1107.03 

9834.3 1107.02 9836 . 93 1106.85 9838.39 1106.76 9839.46 1106.54 9839.78 1106 .47 
9839.98 1106.48 9841.54 1106.62 9848.23 1106. 56 9849.95 1106.51 9850 . 62 1106.4 

9851.4 1106.28 9852.03 1106.31 9852.65 1106.29 9853 . 5 1106.31 9857.81 1106.24 
9863.41 1106.06 9869.33 1105.97 9871.26 1105.95 9871.69 1105.94 9878.74 1105.85 
9880.88 1105.83 9890.01 1105.83 9891.89 1105.84 9900.15 1105.86 9900.58 1105.86 

9906.7 1105.76 9908.13 1105.75 9914.85 1105.64 9919.68 1105 . 7 9921.58 1105.67 
9926.99 1105.57 9927.18 1105.57 9928.14 1105.58 9936.89 1105.63 9944.27 1105.73 
9954.42 1105.91 9956.13 1105 .95 9960.75 1106.07 9963.6 1106.17 9967 . 61 1106.21 
9972.06 1106. 29 9973.59 1106.34 9978.21 1106.18 9978.99 1106.16 9980.47 1105.95 
9981.57 1105.41 9983.13 1104 . 57 9983 . 92 1104.19 9984.05 1104.12 9985 1103.67 
9985.741103.15 9986.521102.93 9988.131102.24 100001102.3410001. 71102 . 35 

1000 5. 76 1102. 3810007. 71 1102. 3810007. 79 1102.4310008.02 1102. 4810008 . 32 1102. 54 
10009 .01 1102.7210009.39 1102 .8210009 . 74 1102.8910011 . 42 1103 .0610014. 29 1103.3 
10018 .06 1103.6810018.68 1103 . 72 10019.88 1103.8710022 . 16 1104. 3710022 .23 1104.94 
10022.37 1106.0910022.38 1106.1210024.72 1105.6510026.24 1105.6710029 .59 1105.7 

10038 .1 1105.4810041.07 1105.5510047 . 51 1105.5310053.31 1105. 7710058. 48 1105.79 
10062.69 1105. 78 10064.5 1105.8 10072. 3 1105.810074 . 24 1105.7710085.18 1105.82 
10085.26 1105 .8310086.13 1105 .8310097. 47 1105.9210100.73 1105.86 10105 .6 1105.81 
10105.98 1105.8110108.34 1105.7710111.71 1105.7710115. 39 1105.6710121.16 1105.63 
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10123 . 26 1105.5510127.37 1105.5910131.13 1105.5910131.64 1105.5810131.73 1105.58 
10131 . 86 1105.5710132.12 1105.5610136.86 1105.3310138.62 1105.2410140 . 71 1105.11 
10141 . 64 1105.0810143.05 1105.04 

Manning's n values 
sta n val Sta 

9685.18 . 04 9978.99 

num= 
n val Sta 

.04510022.38 
n val 

.04 

Lengths: Left Chan ne 1 Ri ght coeff co nt r. Ex pan. 
. 3 . 5 

Bank Sta: Left Ri ght 
9978 9910022.38 48. 194 47.73 47.333 

Rig ht Levee stati on=10097. 4 7 El evation= 1105.92 

CULVERT 

RIVER: Lr El Mirage WS h 
REACH: Lr El Mirage Ws h RS: 0. 634 

INPUT 
Description: 
Distance from Upstream xs = 1 
Deck/ Roadway width 46 
weir coefficien t = 2. 6 
upstream Deck/ Roadway coordinates 

num= 4 
Sta Hi Cord Lo cord sta Hi cord Lo Cord sta Hi cord Lo Cord 

9979.223 1106.13 110210022.35 1106 110210025.32 1106.01 1102 
10053.45 1105.77 1102 

Upstream Bridge Cross Sect ion Data 
Station Elevation Data num= 142 

Sta El ev Sta Elev Sta 
9685.18 1109.06 9686.62 1108.78 9687.44 
9690. 18 1108.14 9691 .53 1108.1 9697.06 
9708. 13 1107.93 9709.35 1107.94 9713 . 37 
9740.84 1107.5 974 1. 53 1107.49 9749 . 23 
9755.961107. 15 9768.311107.23 9768.9 
9794.62 1107.27 9794.88 1107.28 9794.96 
9814.64 1107.47 9815.26 1107.48 9815.71 

9834 . 3 1107.02 9836 . 93 1106.85 9838.39 
9839.98 1106.48 984 1. 54 1106.62 9848.23 

9851 . 4 1106 . 28 9852 . 03 1106.31 9852.65 
9863.41 1106.06 9869 . 33 1105.97 9871.26 
9880. 88 1105 . 83 9890.01 1105. 83 9891.89 

9906 . 7 1105.76 9908.13 1105.75 9914.85 
9926.991105 . 57 9927 . 181105.57 9928 . 14 
9954.42 1105.91 9956.13 1105.95 9960.75 
9972.06 1106.29 9973.59 1106.34 9978 . 21 
9981.57 110 5.41 9983 . 13 1104 . 57 9983 . 92 
9985.74 110 3 . 15 9986 . 52 1102 . 93 9988.13 

10005.76 1102 . 3810007. 71 1102 . 3810007 . 79 
10009.01 1102.7210009.39 1102.8210009 . 74 
10018.06 1103.6810018.68 1103. 72 10019 . 88 
10022.37 1106.0910022 . 38 1106 . 1210024. 72 

10038.1 1105.4810041 . 07 1105 . 5510047 . 51 
10062.69 1105.78 10064. 5 1105 . 8 10072. 3 
10085 . 26 1105 . 8310086.13 1105.8310097.47 
10105.98 1105 . 8110108 . 34 1105.7710111.71 
10123.26 1105 . 5510127.37 1105.5910131.13 
10131 .86 1105.5710132.12 1105.5610136.86 
10141.64 1105.0810143.05 1105.04 

Manning's n va lues 
Sta n val s t a 

num= 3 
n val Sta 

9685.18 .04 9978.99 .04510022.38 

Bank Sta : Left Rig ht Coeff contr. 

El ev Sta El ev Sta El ev 
1108.59 9688. 18 1108 . 46 9689 . 36 1108.25 
1108.02 9698.97 1107.84 9707.38 1107.89 
1107.95 9732.61 1107.74 9740.36 1107.52 
1107.43 9752.52 1107 . 13 9755 . 53 1107.16 
1107.23 9783.51 1107 . 25 9784 1107.25 
1107.29 9804.78 1107.29 9812 . 66 1107.48 
1107.45 9816.23 1107.42 9832.25 1107.03 
1106.76 9839.46 1106 . 54 9839.78 1106.47 
1106.56 9849.95 1106.51 9850.62 1106 . 4 
1106 . 29 9853.5 1106 . 31 9857.81 1106.24 
1105.95 9871.69 1105.94 9878 . 74 1105.85 
1105.84 9900.15 1105 . 86 9900 . 58 1105.86 
1105.64 9919.68 1105. 7 9921. 58 1105.67 
1105 . 58 9936.89 1105.63 9944.27 1105.73 
1106 . 07 9963.6 1106 . 17 9967 . 61 1106.21 
1106.18 9978.99 1106 . 16 9980 . 47 1105.95 
1104.19 9984.05 1104 .12 9985 1103.67 
1102 . 24 10000 1102 . 34 10001. 7 1102 . 3 5 
1102 . 4310008 . 02 1102.4810008 . 32 1102 . 54 
1102 . 8910011.42 1103.0610014 . 29 1103 . 3 
1103 . 8710022. 16 1104 . 3710022 . 23 1104.94 
1105 . 6510026.24 1105.6710029.59 1105 . 7 
1105 . 5310053 . 31 1105 . 7710058 . 48 1105.79 

1105.810074 . 24 1105 . 7710085.18 1105.82 
1105.9210100 . 73 1105.86 10105.6 1105 . 81 
1105 . 7710115 . 39 1105.6710121.16 1105.63 
1105 . 5910131 . 64 1105.5810131.73 1105 . 58 
1105.3310138 . 62 110 5.2410140.71 1105.11 

n val 
.04 

Expan. 
9978 . 9910022.38 .3 

Right Levee stat ion=10097.47 
. 5 

El evation= 1105.92 

Downstream Deck/Roadway coordinates 
num= 3 
sta Hi Cord Lo Cord Sta Hi cord Lo Cord Sta Hi cord Lo Cord 

9973.683 1106.12 11029979.883 1106.14 110210025.16 1106 1102 

Downstream Bridge Cross Section Data 
station Elevati on Data num= 104 

Sta El ev Sta Elev Sta El ev Sta Elev Sta Elev 
9684.47 1108.61 9685 . 11 1108.59 9687.8 1108.75 9688 . 08 1108.67 9689.34 1108.05 

9690.7 1107 . 57 9692 . 01 1107.31 9692.83 1107.2 9693.7 1107.16 9694.6 1107 . 05 
9695 . 891107.04 9701.181106.76 9702.161106.74 9702.451106.72 9708.24 1106.6 
9710 . 45 1106 . 58 9716.75 1106.51 9717.2 1106.49 972 1. 76 1106.12 9737.28 1106.17 
9751 . 18 1106 . 26 9775.91 1106.55 9783.07 1106.51 9791 .91 1106 . 36 9813.09 1105.96 

9830.6 1105.76 9834.75 1106.04 9835.86 1106.1 9842.04 1106 . 1 9846.68 1106.17 
9850.75 1106 . 18 9856.35 1106.36 9859. 12 1106.48 9861. 66 1106.41 9864.25 1106.42 
9882.56 1106 . 33 9885.04 1106.37 9885.58 1106.39 9885.91 1106.34 9886.43 1106.17 
9887 . 97 1106.34 9888.13 1106.35 9890.61 1106 . 48 9894.64 1106 . 58 9895.15 1106.59 
9895 . 53 1106 . 59 9899.73 1106 . 31 9902.91 1106.13 9908.57 1106 . 11 9919.86 1106.13 

9932.1 1106. 64 9933.78 1106.68 9937 .1 1106 . 63 9943.18 1106 . 49 9952.32 1106.41 
9954.27 1106.37 9957.96 1106 . 25 9961.61 1106.1 9962. 19 1106.1 9964.07 1106.11 
9969.14 1106.0 5 9969.45 1106 9972 . 41 1106 . 13 9973.24 1106 . 14 9977 . 74 1105.9 
9979.49 110 5.83 9979.8 1105.8 9980 . 35 1105 . 51 9982.84 1104 . 46 9983 . 16 1104.34 
9987.45 1102.63 9988.741102 . 04 9997. 161102 . 15 10000 1102 . 210012 . 36 1102 . 4 

10012.45 1102.410015.91 1103 . 0610019.51 1103 . 6410020.95 1104.1110021.09 1105 .9 3 
10021.09 1106.0110022.22 1105 . 9110022. 77 1105 . 8710023.86 1105.9410026. 57 1106.07 
10038.15 1106.16 10043.9 1106 . 05 10062 . 28 1106.0610068.42 1106 . 05 10071.58 1106.05 
10073.01 1105.98 10074.1 1105 . 9310078.87 1105 . 74 10084.7 1105.6110089.33 1105.41 
10090 . 17 1105. 3610091.89 1105 . 3310092.16 1105 . 3210092.24 1105. 33 10097.2 1105.2 
10099.77 1105.110101.67 1105.0410104.47 1105.0110105.61 1105 . 02 

Mann ing's n values 
Sta n val Sta 

num= 3 
n val sta n val 

9684.47 .03 9979.8 . 04510021.09 . 03 

Bank Sta: Left Right coeff cont r. Ex pan . 
9979.810021.09 . 3 . 5 
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Right Levee Station=10038.15 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maxi mum a 11 owab 1 e s ubmergence for we ir 
El evation at which weir fl ow begi ns 
Energy head used in spill way des ign 
Spi ll way he i ght us ed in des ign 
we1r crest shape 

Number of Cu l verts = 1 

LEMWB_PreProj. rep 
El evation= 1106.16 

0 ho riz. t o 1. 0 vertical 
0 ho r iz. to 1.0 vertical 

flow= .98 

Broad Cre s ted 

cu l vert Name s hap e Rise Span 
Cul vert #1 Box 3 10 
FHWA Chart# 10- 90 degree headwall; Chamfered or beveled inlet 
FHWA scale# 1 - I nlet edges chamfered 3/4 i nch 
Solution Cr iteria= Hig hest U.S. EG 
Culvert Upstrm Dist Length Top n Bottom n Depth Bl ocked Ent rance Loss coef Exit Loss Coef 

1 46 .014 .014 0 . 2 1 
Number of Barrels = 4 
upstream Elevation = 1102.41 
Centerli ne Stations 

Sta . sta. Sta. Sta. 
9983.9589994.79810005 . 63 10016.34 
Downstream Elevation = 1102. 18 
centerline Stations 

sta. Sta. St a . s t a . 
9983. 1619994.10710004 . 83 10015.76 

CROSS SECTION 

RIVER: Lr El Mirage WS h 
REACH: Lr El Mirage Ws h RS: 0.629 

INPUT 
Descripti on: Downstream of Park Pl ace 
Station El evation Data num= 104 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
9684.47 1108.61 9685. 11 1108.59 9687 . 8 1108.75 9688.08 1108 . 67 9689.34 1108.05 

9690.7 1107.57 9692.01 1107.31 9692 . 83 1107.2 9693 . 7 1107 . 16 9694.6 1107 . 05 
9695 . 89 1107.04 9701.18 1106.76 9702.16 1106.74 9702 . 45 1106 . 72 9708.24 1106.6 
9710.45 1106 . 58 9716.75 1106. 51 9717.2 1106.49 972 1. 76 1106.12 9737.28 1106.17 
9751 . 18 1106.26 9775.91 1106.55 9783 . 07 1106.5 1 9791 .91 1106.36 9813 . 09 1105.96 

9830.6 1105.76 9834.75 1106.04 9835.86 1106 . 1 9842.04 1106.1 9846.68 1106 . 17 
9850 . 75 1106.18 9856.35 1106.36 9859.12 1106.48 9861.66 1106 . 41 9864.25 1106 . 42 
9882 . 56 1106.33 9885.04 1106 . 37 9885.58 1106.39 9885.91 1106 . 34 9886 . 43 1106 . 17 
9887 . 97 1106.34 9888.13 1106 .35 9890.61 1106. 48 9894.64 1106.58 9895.15 1106 . 59 
9895.53 1106.59 9899.73 1106 .31 9902 . 91 1106 . 13 9908.57 1106 . 11 9919.86 1106 . 13 

9932.1 1106.64 9933.78 1106. 68 9937.1 1106.63 9943 . 18 1106 . 49 9952.32 1106 . 41 
9954 . 27 1106.37 9957 .96 1106.25 9961. 61 1106 . 1 9962. 19 1106 . 1 9964.07 1106.11 
9969 .14 1106.05 9969 . 45 1106 9972.41 1106.13 9973 . 24 1106.14 9977.74 1105.9 
9979 . 49 1105.83 9979.8 1105.8 9980 . 35 1105. 51 9982.84 1104 . 46 9983.16 1104 . 34 
9987 . 45 1102.63 9988.74 1102.04 9997 . 16 1102.15 10000 1102 . 210012. 36 1102.4 

10012 . 45 1102.410015 . 91 1103.0610019.51 1103.6410020.95 1104. 1110021.09 1105.93 
10021.09 1106.0110022.22 1105 . 9110022.77 1105.8710023.86 1105.9410026. 57 1106.07 
10038 . 15 1106. 16 10043 . 9 1106 . 0510062.28 1106 . 0610068.42 1106.0510071. 58 1106 . OS 
10073.01 1105.98 10074. 1 1105.9310078 . 87 1105.74 10084.7 1105 . 6110089 . 33 1105 . 41 
10090.17 1105.3610091 .89 1105. 3310092.16 1105.3210092.24 1105 . 33 10097.2 1105.2 
10099.77 1105.110101.67 1105.0410104.47 1105.0110105.61 1105 . 02 

Manning's n val ues 
sta n val Sta 

9684 . 47 .03 9979.8 

num= 
n val Sta 

.04510021.09 
n val 

.03 

Bank Sta: Left Rig ht Lengths: Left Cha nn e 1 Ri ght 
9979.810021.09 101. 394 100.66 100.204 

Right Levee station=10038 .15 Elevation= 1106 .16 

CROSS SECTION 

RIVER : L r El Mirage Ws h 
REACH: Lr El Mirage Ws h RS : 0 . 610 

INPUT 
Description : 
Station Elevation Data num= 45 

Sta El ev St a El ev Sta 
994 5. 38 1106. 54 9946.99 1106 . 54 9949. 69 
9954.07 1106 . 5 9956.4 1 1106 . 31 9962.8 
9981.36 1103 . 58 9982 . 08 1103 . 49 9982.63 
9993 . 27 1102.45 9993.62 1102 . 34 9994.06 

10007. 52 1102 . 1410007 . 74 1102.2610008.11 
10015.88 1103 . 44 10016.66 1103.5610026.77 
10042 . 08 1107 . 0310045 . 37 1107.110048. 32 
10064.23 1106.661007 1.92 1106.6610075.44 

10086. 1 1106 . 1210091.39 1105.57 10092.3 

Manning's n value s 
sta n val Sta 

num= 
n va l sta 

9945.38 .03 9954.07 .045 10041.7 

El ev Sta 
1106 . 5 9953.63 

1105.81 9964. 33 
1103.45 9988.24 
1102 . 17 10000.9 
1102. 39 10010. 3 
1105 .1610034.11 
1106 . 9410049.86 
1106 . 6510077.83 
1105 . 5910093.33 

n val 
.03 

Bank Sta: Left Right Lengths: Left c ha nn e l Right 
995 4 .07 10041. 7 142.218 143.1 144.798 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 0.583 

INPUT 
oescri pt i on: 
Station El evation oata num= 

Sta Elev Sta Elev 
44 

Sta Elev sta 

coeff cant r. 
. 3 

Elev Sta 
1106 . 52 9953.79 

1105 . 6 9973.98 
1102. 92 9992. 3 
1102 . 0910007. 31 
1102.7110014.84 

1106 . 1 10041. 7 
1106.9710062.58 
1106 . 5410085.26 
1105 . 6610093.47 

coeff cant r . 
.1 

Ex pan. 
. 5 

Elev 
1106. 52 
1104. 34 
1102.49 
1102 . 04 
1103 . 32 

1107 
1106.72 
1106.18 
1105 . 66 

Ex pan . 
. 3 

Elev Sta Elev 
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9940.82 
9956.98 
9967.18 
9987.23 

10000 
10013.94 
10041.18 
10059.13 

10087.6 

1106 9944 . 43 
1106.06 9957.4 
1105.78 9969.82 
1103.16 9988.35 
1102.2810007. 36 
1103 . 3710020 .05 
1107 . 1210042 . 37 
1106 . 9110067.49 
1106 . 2110092.67 

Manning's n values 
Sta n val sta 

9940.82 .03 9967.18 

1106.03 9951.29 
1106. 04 99 57 . 9 
1105. 5 9975.93 

1102.88 9989.76 
1102.2610007.55 
1104.4310022. 55 
1107 . 2710043 . 37 
1106 . 93 10073.8 
1105 . 6410094.05 

num= 
n val Sta 

.04510032.58 

LEMWB_PreProj. rep 
1106.03 9956.01 1106.05 9956.83 1106.05 
1106 .04 9963 . 72 1105.94 9965.71 1105.82 
1104.74 9977 . 34 1104.58 9984.65 1103 . 49 
1102.61 9991.14 1102.33 9999.17 1102.28 
1102.310008.33 1102.59 10011 . 6 1103.04 

1104.7910032.58 1106.110036.5 7 1106.61 
1107.25 10048 . 2 1106.9710052 . 62 1106.91 
1106.9210083.72 1106.4710086.06 1106.37 
1105.5710094.59 1105.56 

n val 
.03 

Bank Sta: Left Right 
9967.1810032. 58 

Lengths: Left Channel Right 
263.346 263.98 264.462 

Coeff Cant r . Ex pan. 
.1 . 3 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Ws h RS: 0.533 

INPUT 
oesc ri pti on: 
Station Elevation Data num= 63 

Sta Elev Sta Elev Sta 
9902. 68 1104.65 9909 .04 1104 . 61 992 3. 46 
9955.85 1104.64 9958.17 1104.68 9959.83 
9982.62 1102 . 6 9989.97 1101 . 84 9990.43 
9993.06 1101.16 10000 1101. 1210000.69 

10007.65 1101 . 3810010.08 1101 . 7210013.41 
10026.03 1103 . 7210026.39 1103.79 10030 
10042 . 11 1105.32 10042 . 2 1105.3210047.44 
10057.04 1105.7210060.32 1105 . 5810064 . 76 
10069.22 1105.7710075.07 1105.610077 . 26 
10091.31 1105.0710091.38 1105.0610095.73 
10116.62 1104.5710124 . 25 1104.5610126 . 64 
10137.79 1104.6810155 . 83 1104.8610157 . 75 
10182 . 88 1105 . 1110197 . 85 1105.2610205 . 16 

Manning's n values 
Sta n val sta 

num= 
n val sta 

9902.68 .03 9958.17 .04510036.28 

Elev Sta Elev Sta Elev 
1104.65 9934.86 1104 . 55 9941.1 1104.45 
1104.58 9973.74 1103 . 79 9974 . 51 1103.69 
1101.79 9990.88 1101 . 68 9992 . 03 1101.42 
1101.1110006.24 1101.0810006.59 1101.19 
1102.0710015.61 1102 . 2610020 . 11 1102.78 
1104.1810036.28 1104.89 10041. s nos .. 27 
1105 . 4810048 . 43 1105.5210055 . 29 1105.77 
1105 . 6510065 . 98 1105.6610068 . 63 1105.76 
1105.54 10081.3 1105.5610091.13 1105.07 
1104.7110097.15 1104.7810113.34 1104.59 
1104 . 5510129 . 01 1104.4910136.68 1104 . 65 
1104 . 8910159 . 69 1104.89 10170 . 1 1105 .06 
1105 . 25 

n val 
.03 

Bank sta : Left Right 
9958.1710036.28 

Le ngths: Left Channe 1 Right 
176.53 173 . 45 173 . 415 

coeff contr. Ex pan. 
. 1 . 3 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh 

INPUT 
oescri pti on : 
station Elevation Data 

sta El ev sta 
9886.43 1103 . 92 9894.88 
9902 . 88 1104 . 06 9905.04 
9919 . 29 1103 . 98 9922.12 
9931.86 1103.97 9935.05 
9950 . 05 1103.37 9951 . 58 
9960 . 92 1102.44 9961.2 5 
9986.28 1100.76 9986.34 

9992.5 1100.28 9994.48 
10004 . 62 1099 . 610009 . 24 
10010 . 98 1100 . 7710011.44 
10023.03 1103 . 2510025.26 
10038.86 1104.1210039.73 
10053 . 46 1104.0110056.15 

10071 . 3 1103.8410082.96 
10103 1103.0710105.49 

10120. 3 5 1102. 9110120.64 
10131.28 1103.7310134.23 
10168.97 1104.2410169.51 
1017 5. 68 1104.61 

Manning's n va 1 ues 
sta n val sta 

9886.43 .03 9935.05 

RS: 0.500 

num= 91 
El ev Sta 

1103.91 9895.03 
1104.05 9911.01 
1103.99 9926.14 
1103.96 9939 . 63 
1103.29 9957.63 
1102.42 9971.66 
1100.75 9986.42 
1099.43 9994.68 
1099.810010.09 

1101.6110012. 36 
1103. 3610030. 36 
1104. 1410046. 97 
1103.9910057.01 
1103.7510086. 56 
1103.0510112. 32 
1102.9710123.35 
1103.73 10142.7 
1104.21 10173.2 

num= 
n val sta 

.04510038.01 

El ev Sta El ev Sta El ev 
1103.91 9896 . 83 1103.95 9897.1 1103.95 
1104 . 05 9917.51 1103 . 99 9918.97 1103.99 
1103 . 96 9926 . 51 1103.96 9930.56 1103.98 
1103.84 9941. 3 1103. 79 9944.88 1103. 58 
1102.86 995 7. 76 1102. 86 9960.12 1102. 54 
1101.85 9971.89 1101.84 9983 . 26 1100.97 
1100.74 9990.12 1100.44 9991.61 1100.38 
1099.34 9995.14 1099.35 10000 1099.48 

110010010.42 1100.0510010.64 1100.33 
1101.8110012 . 99 1101.910016. 62 1102 . 4 5 
1103.710030.83 1103.7310038.011104 . 079 

1104.0910048.56 1104.13 10050 1104 .07 
1103.9810059.49 1103 . 8510069.47 1103 . 87 
1103.6510090.41 1103 . 210093.06 1103 
1103.1210117. 35 1103 . 1410119.84 1102.96 
1103.310125.53 1103 . 4310128.71 1103.65 

1103.9110167.04 1104.2110167.96 1104.23 
1104 . 1710175.33 1104.5610175.63 1104.61 

n va l 
.03 

Bank sta: Left Right Lengths: Left channel Right Coeff Ca nt r . Ex pan. 
9935 . 0510038 . 01 26.431 35 . 85 38 . 41 . 3 . 5 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

9886.43 9940 1104 T 
Right Levee Station=10039.73 Elevation= 1104.14 

CROSS SECTION 

RI VER: L r El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 0 . 493 

INPUT 
Description: 
Station Elevation Data 

sta El ev sta 
9876.55 1103.81 9882.75 
9894.25 1104.63 9894.29 
9922.88 1103.64 9925.36 
9932.01 1103.52 9932.25 
9944.21 1102.58 9947.26 
9955 . 75 1102.24 9958.06 
9964.97 1101.92 9969.17 

num= 95 
Elev Sta 

1103.85 9883.96 
1104.23 9896 . 21 
1103.63 9927.6 
1103.52 9933.18 
1102.39 9947.79 
1102. 12 9960. 98 
1101.9 9971.62 

El ev 
1103.9 

1104.31 
1103 . 63 
1103 . 51 
1102 . 39 
1102.03 
1101.88 

Sta Elev Sta Elev 
9884.67 1103 . 96 9889 . 5 1104.28 
9912.81 1103 . 75 9917.93 1103.7 

9929 . 6 1103.58 9930.26 1103 . 54 
9934 . 71 1103. 44 9935.42 1103.4 
9949 . 11 1102.38 9951.35 1102 . 33 

9964 1101.96 9964. 76 1101.93 
9972. 54 1101 . 88 9974.68 1101 . 75 
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LEMWB_PreProj. rep 
9978.221101.93 9979.681101.84 9983.961101.53 9984.341101.53 9984.5 1101.5 
9986.26 1101. 5 9990.29 1101. 76 9990.64 1101.74 9991.01 1101.68 9991. 71 1101.49 
9995.921100.04 9996 . 5 1099.8 9996.81099.67 9998.251099.72 100001099 . 79 

10005.21 1099. 9810005. 67 1100. 1410007.17 1100. 6410008. 71 1101.9410009 . 2 5 1102. 2 3 
10010.09 1102.3410012.11 1102.49 10015.3 1102.6310017.34 1102.9110020.44 1103 . 19 
10023.72 1103.5210025.05 1103.6510027.46 1103.7310032.57 1103.8710034.96 1103.85 
10044.29 1103.8310048.02 1103.710048.79 1103.6910049.22 1103 . 6810052.57 1103.76 
10053.68 1103.7710063.44 1103. 8310065.79 1103.8410069 . 88 1103.810083.79 1103.69 
10085.4 7 1103. 5 310091. 38 1102. 92 10094 . 1 1102.9610096.18 1102 . 9310100. 34 1102. 97 
10106.42 1102.9110109. 65 1102. 8910113. 58 1102.9210116 . 57 1103 . 09 10120. 6 1103. 3 
10123 . 59 1103.41 10128 1103.5610132.21 1103.7710137.12 1103 . 8810146.54 1103.83 
1015 5. 61 1103. 8510165.42 1103. 9310168. 39 1104.0110170. 36 1104 . 0810172.07 1104 . 34 

Manning's n values 
Sta n val Sta 

9876 . 55 .03 9934.71 

num= 
n val Sta 

.04510025.05 
n val 

.03 

Bank Sta : Left Right Lengths: Left Channel Right 
9934.7110025.05 19.026 10.88 9 . 936 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9876.55 9952 1104 T 
Right Levee Station=10032. 57 Elevation= 1103.87 

BRIDGE 

RIVER: L r El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 0.492 

INPUT 
Description: 
Distance from upstream xs = 1 
Deck/ Roadway width 7 . 5 
weir Coefficient = 2.6 
Upstream Deck / Roadway coordinates 

num= 5 

coeff cant r. Ex pan. 
. 3 . 5 

Sta Hi Cord Lo cord sta Hi Cord Lo Cord sta Hi cord Lo Cord 
9978.765 1101.89 1100.399990.325 1102 . 58 1101.0810001.25 1102.93 1101 . 43 
10016.51 1103 . 3 1101.810025.05 1103 . 65 1102 . 15 

upst ream Bridge Cross Section Data 
Station Elevation Data num= 95 

Sta El ev Sta El ev Sta El ev Sta El ev sta El ev 
9876.55 1103.81 9882.75 1103.85 9883.96 1103 . 9 9884.67 1103.96 9889 . 5 1104.28 
9894.25 1104.63 9894 . 29 1104.23 9896.21 1104 . 31 9912.81 1103.75 9917 . 93 1103.7 
9922.88 1103.64 9925.36 1103.63 9927.6 1103.63 9929 . 6 1103.58 9930.26 1103.54 
9932.01 1103.52 9932.25 1103.52 9933.18 1103 . 51 9934.71 1103.44 9935.42 1103.4 
9944.21 1102. 58 9947.26 1102. 39 9947.79 1102 . 39 9949.11 1102. 38 9951.35 1102.33 
9955.75 1102.24 9958.06 1102.12 9960.98 1102 . 03 9964 1101.96 9964.76 1101.93 
9964.97 1101.92 9969.17 1101.9 9971.62 1101.88 9972. 54 1101.88 9974 . 68 1101.75 
9978.22 1101.93 9979. 68 1101. 84 9983. 96 1101. 53 9984. 34 1101. 53 9984. 5 1101. 5 
9986.26 1101. 5 9990.29 1101. 76 9990.64 1101. 74 9991.01 1101.68 9991.71 1101.49 
9995.92 1100.04 9996.5 1099.8 9996.8 1099.67 9998 . 25 1099.72 10000 1099.79 

10005.21 1099.9810005.67 1100.1410007.17 1100 . 6410008 . 71 1101.9410009.25 1102.23 
10010.09 1102.3410012.11 1102.49 10015 . 3 1102 . 6310017.34 1102 . 9110020.44 1103.19 
10023.72 1103.5210025.05 1103.6510027.46 1103 . 7310032 . 57 1103.8710034.96 1103.85 
10044.29 1103.8310048.02 1103.710048.79 1103.6910049.22 1103.6810052 . 57 1103.76 
10053.68 1103.7710063.44 1103. 8310065.79 1103.8410069.88 1103 . 810083.79 1103.69 
1008 5. 4 7 1103. 5 310091. 38 1102. 92 10094 .1 1102. 9610096 . 18 1102.9310100. 34 1102.97 
10106 . 42 1102.9110109. 65 1102. 8910113. 58 1102. 9210116. 57 1103.09 10120.6 1103. 3 
10123.59 1103.41 10128 1103.5610132 . 21 1103.7710137.12 1103.8810146.54 1103.83 
1015 5 . 61 1103.8510165.42 1103. 9310168. 39 1104.0110170. 36 1104.0810172.07 1104. 34 

Manning's n values 
Sta n val Sta 

9876.55 .03 9934.71 

num= 
n val Sta 

.04510025.05 
n val 

.03 

Bank Sta : Left Right Coeff Contr. Ex pan. 
9934.7110025.05 .3 .5 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

9876.55 9952 1104 T 
Right Levee Station=10032. 57 Elevation= 1103.87 

Downstream Deck/Roadway coordinates 
num= 5 
Sta Hi cord Lo Cord Sta Hi cord Lo Cord sta Hi cord Lo Cord 

9975.005 1101 . 97 1100.479985.255 1102.58 1101.089996.195 1102.93 1101.43 
10015.75 1103.3 1101.810024.67 1103.65 1102.14 

Downstream Bridge Cross section Data 
Station Elevation Data num= 103 

Sta Elev Sta Elev Sta Elev Sta 
9876.55 1104.6 9877.51 1104 . 67 9877.55 1104.91 9877 . 65 
9885.88 1105 . 3 9889.5 1105.22 9895 . 71 1105.1 9895 . 77 

9903 . 1 1103.97 9922.85 1103 . 49 9922 . 861103.489 9923.3 
9924.12 1103.38 9928.9 1102.95 9932.52 1102.81 9933 . 23 
9937 . 621102.58 9938 . 921102.53 9941.72 1102.39 9944 . 96 
9946.86 1102.37 9948.47 1102.39 9949 . 8 1102.39 9952 . 17 
9957 . 25 1102.13 9960.15 1102.04 9963 . 98 1101 . 95 9965 . 73 
9972.68 1101.92 9977 . 01 1102.01 9978.68 1101.92 9979.86 
9984.89 1101.19 9985 . 88 1101. OS 9986.29 1101.01 9988.14 

9994.8 1099.91 9995 . 61 1099.6 9999 . 92 1099.77 10000 
10003 . 3 1099.9510005.21 1099.9610007 . 72 1100.7810008.17 

10010.09 1101.3310011.71 1101.77 10012 . 1 1101.7710013.23 
10013.55 110310013 . 69 1103 . 0510016.47 1103.0810017.69 
10019.97 1103 . 2810022 . 09 1103.4410023 . 07 1103.510024.67 
10025.64 1103.6510029 . 55 1103 . 75 10031.5 1103.77 10038 . 8 

10043 . 9 1103.7510045. 54 1103 . 710048. 32 1103.6110049.86 
10065.32 1103.8110083.12 1103 . 6510091.42 1102 . 8710100 . 65 
10111.22 1102.810112.17 1102 . 81 10114 1102.8910114.96 

10117 . 6 1103.0910122.23 1103.3510124.81 1103.47 10126 . 1 
10133 . 42 1103.8610145.85 1103 . 810146.06 1103 . 810164 . 31 
10165.26 1103 . 9610170.62 1104.0910172 . 06 1104.39 

El ev Sta El ev 
1105.33 9881.83 1105.32 
1104.62 9895.8 1104.23 
1103.44 9923.61 1103.42 
1102.76 9935 . 69 1102.65 
1102. 3 7 994 5. 48 1102. 36 
1102.35 9953.79 1102 . 27 
1101.94 9971.61 1101 . 92 
1101.87 9980.98 1101.71 
1100. 77 9990 . 17 1100 . 96 
1099.7710001.86 1099.92 
1100.9310008 . 61 1101.06 

1102 .110013.43 1102.48 
1103.110018.67 1103.2 

1103.6410024 . 72 1103.65 
1103 . 7810040 . 97 1103.76 
1103 . 6810052 .12 1103 . 74 
1102 . 7310105 . 97 1102 . 78 
1102 . 9210115.96 1102 . 97 
1103. 5610129 . 65 1103 . 73 
1103.9410164 . 88 1103 . 94 
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Manning's n values 
sta n val sta 

num= 
n val sta 

9876.55 .04 9922.86 .04510023 .07 

Bank Sta: Left Right Coeff Contr. 
9922.8610023.07 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9876 . 55 9978 1104 T 

n val 
.04 

Expan. 
. 5 

LEMWB_PrePro j . rep 

upstream Embankment side s lope 
Downstream Embankment side slope 
Maximum allowable submergence for we ir 
El evation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 

0 horiz. to 1.0 vertical 
0 horiz . to 1.0 vertical 

flow= .98 

We1r crest shape Broad Crested 

Number of Bridge Coefficient sets 

LOW FlOW Methods and Data 
Energy 

selected Low Flow Methods Highest Energy Answer 

High Flow Method 
Energy Dnly 

Addi ti anal Bridge Parameters 
Add Friction component to Momentum 
Do not add weig ht component to Momentum 
class B flow criti cal depth computations use cr itical depth 

in side the bridge at the upst ream end 
Criteria to check for pressure flow = Upstream energy grade line 

CRDSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH: Lr El Mirage Wsh RS: 0.491 

INPUT 
Description : 
Station Elevation Data 

sta El ev sta 
9876.55 1104.6 9877.51 
9885 . 88 1105.3 9889.5 

9903.1 1103.97 9922.85 
9924.12 1103. 38 9928.9 
9937.62 1102. 58 9938.92 
9946.86 1102.37 9948 . 47 
9957.25 1102 .13 9960 .15 
9972.68 1101. 92 9977.01 
9984 . 89 1101 . 19 9985.88 

9994.8 1099.91 9995 . 61 
10003 .3 1099.9510005.21 

10010 .09 1101 .3310011 .71 
10013 .55 110310013.69 
10019 . 97 1103.2810022.09 
10025 . 64 1103.6510029.55 

10043.9 1103.7510045.54 
10065. 32 1103 .8110083.12 
10111.22 1102.810112.17 

10117. 6 1103 .0910122. 2 3 
10133.42 1103.8610145.85 
10165.26 1103.9610170.62 

Manning's n values 
Sta n val Sta 

9876.55 .04 9922.86 

Bank Sta : Left Right 
9922 . 8610023 .07 

Ineffective Flow num= 
Sta L Sta R Elev 

9876.55 9978 1104 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

num= 103 
Elev Sta Elev Sta 

1104.67 9877.55 1104 . 91 9877 . 65 
1105.22 9895 . 71 1105 . 1 9895.77 
1103. 49 9922.861103.489 9923.3 
1102.95 9932. 52 1102.81 9933.23 
1102 . 53 9941.72 1102 . 39 9944 . 96 
1102. 39 9949.8 1102. 39 9952.17 
1102 .04 9963.98 1101.95 9965.73 
1102.01 9978 . 68 1101.92 9979.86 
1101.05 9986 . 29 1101.01 9988.14 
1099. 6 9999. 92 1099 . 77 10000 

1099. 9610007. 72 1100 . 7810008.17 
1101.77 10012.1 1101 . 7710013.23 
1103 .0510016.47 1103.0810017.69 
1103.4410023.07 1103.510024.67 
1103. 75 10031.5 1103.77 10038.8 
1103 . 710048 . 32 1103.6110049.86 

1103.6510091.42 1102.8710100.65 
1102 . 81 10114 1102.8910114.96 
1103. 35 10124.81 1103.47 10126.1 
1103 . 810146 . 06 1103.810164.31 

1104.0910172.06 1104.39 

num= 
n va l sta 

.04510023.07 
n val 

. 04 

Lengths: Left channel 
43 . 874 26 . 68 

1 
Permanent 

T 

Right 
27 . 762 

REACH: Lr El Mirage Wsh RS: 0.486 

INPUT 
Description : 
Station Elevation Data 

Sta El ev Sta 
9863 . 86 1103.45 9867.68 
9877 . 21 1103.32 9886 . 83 
9901.18 1102.01 9901.46 
9910.86 1101.71 9914.21 

9927 . 4 1101.69 9931.23 
9941 . 82 1103.02 9943 . 4 

9967 . 2 1102.73 9969.51 
9973.58 1102 .55 9975.59 
9985.641100.73 9988.55 
9992.84 1099 . 94 9993 .48 
10009. 2 1100 . 5 310011. 13 

10015.87 1102.0210017.93 
10027 .61 1103. 5810029.61 
10042.75 1103.8610047.08 
10062 .16 1103.7410066. 36 
10102.17 1102. 62 10109.53 
1012 3. 02 1103.4410131. 73 
10148.48 1103 .810163 . 15 
10171.23 1104 . 2810171.34 

num= 94 
Elev Sta Elev Sta 

1103 . 48 9869.56 1103.43 9874.17 
1102.85 9891.25 1102 . 65 9893.68 
1101.99 9906.86 1101.85 9910.48 
1101.79 9915.29 1101.79 9925 . 81 
1101 .83 9937.07 1102.07 9938.33 
1103.1 9948.05 1103.21 9958.93 

1102.73 9970.37 1102.7 9971 . 59 
1102 .43 9977.75 1102.31 9983.48 
1100. 49 9989.49 1100.41 9991.56 
1099.64 9994. 58 1099.6610006.92 

110110011 . 79 1101.1110014.55 
1102.4610024. 941103. 1881002 5. 33 
1103.52 10033.9 1103.5710034 .87 
1103.6210047.72 1103. 4910049.23 

1103 .7 10082.3 1103 .4110089.04 
1102 . 7210116. 51 1102 . 72 10119.2 
1103. 7310132. 71 1103. 771013 3. 85 
1103.9410165 . 58 1104.02 10169.71 
1104. 2910171.53 1104.310174.93 

El ev Sta El ev 
1105.33 9881.83 1105.32 
1104.62 9895.8 1104.23 
1103.44 9923.61 1103.42 
1102.76 9935.69 1102.65 
1102.3 7 9945.48 1102.36 
1102 . 3 5 99 53 . 79 1102 . 2 7 
1101.94 9971.61 1101.92 
1101. 87 9980 . 98 1101 . 71 
1100.77 9990 .17 1100.96 
1099. 77 10001.86 1099.92 
1100.9310008.61 1101 . 06 
1102.110013.43 1102.48 
1103.110018.67 1103.2 

110 3.6410024.72 1103.65 
1103. 7810040.97 1103.76 
1103.6810052.12 1103 . 74 
1102. 7310105.97 1102.78 
1102.9210115.96 1102.97 
1103. 5610129 .65 1103.73 
1103.9410164.88 1103.94 

coeff contr. 
. 3 

Ex pan. 
. 5 

El ev sta El ev 
1103 . 46 9874 . 5 1103. 46 
1102. 48 9896 . 61 1102 . 31 
1101.73 9910 . 69 1101. 72 
1101. 71 9926 . 98 1101. 71 
1102 .23 9940.341102 . 74 
1103.17 9965.28 1102.79 
1102.65 9972.48 1102.61 
1101.09 9985.11 1100.77 
1100 . 14 9992.6 1100.06 
1099. 8510008.33 1100.26 
1101. 7210015.58 1101.95 
1103 .2310026.06 1103.31 

1103.610042.08 1103.88 
1103. 5710051.4 5 1103.68 
1102. 8710091. 89 1102.83 
1103.0110121. 78 1103.28 
1103.7610145 .42 1103.78 
1104.0910170. 96 1104 . 2 7 
1104.29 
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Manning's n values 
Sta n val Sta 

9863.86 .04 9958.93 

num= 
n val Sta 

. 04510024.94 
n val 

.04 

Bank Sta: Left Right Lengths: Left channel Right 
9958.9310024.94 288 . 832 294.72 302.293 

CROSS SECTION 

RIVER: Lr El Mi rage Wsh 
REACH: Lr El Mirage Wsh RS: 0.431 

INPUT 
Description: Q~290 cfs (CPD54, 24 hr ) 
Station Elevation Data num~ 117 

LEMWB_PreProj. rep 

Coeff Contr. Ex pan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9927.3 1102.25 9927.36 1102.25 9927.91 1102. 22 9929.75 1102 . 08 9931.22 1101.95 

9936.36 1101.32 9937 . 67 1101.01 9941.51 1100 . 41 9946.6 1099.44 9950.281098.732 
9952.25 1098. 51 9960 . 08 1097.72 9964.77 1097.02 9965.1 1096.96 9965.33 1096.92 
9965.56 1096.84 9965.88 1096. 74 9967.79 1096 . 08 9969.24 1094.63 9970.08 1093.76 
9970 . 58 1093.57 9970.84 1093.51 9971.36 1093 . 44 9973.47 1092.9410013.84 1092.94 

10015 . 97 1093. 4 710016. 52 1093. 5910017.03 1094. 1610018. 63 1096. 1610018.97 1096 . 19 
10029 . 18 1097 . 5210029.77 1097 .5410034.65 1097.9510038.07 1098.1710040.39 1098.26 
10043 . 02 1098 . 4110047.02 1098. 561004 7. 55 1098. 58 10048 1098. 5810050.43 1098. 34 
10055 . 85 1097. 7710057.4 1097.6410062.05 1097.3310063.671097.3110069.841097 . 26 
10073 . 32 1097 . 1810087.16 1097.2610089 . 76 1097. 310093.64 1097. 3 510105 . 77 1097. 62 
10111.24 1097.67 10112.4 1097.6410116.47 1097.710116.63 1097.7110121.72 1098 . 16 
1012 3. 86 1098. 331012 5. 61 1098. 4910126 . 85 1098. 5610130.17 1098.9110133. 67 1099 . 45 
10134 .99 1099.8610138.83 1101 . 0610143.25 1101.7210143.82 1101.7910145 . 11 1101 . 93 
1014 7. 55 1102.0710150. 37 1102 . 1110150. 76 1102 .1210151.27 1102 . 111015 5. 41 1101. 92 
10157.78 1101.8310160.55 1101.5910163.98 1101. 23 10166.15 1101.0810171.39 1101.16 
10175.09 1101.2610178.89 1101. 3310179. 59 1101. 3310180. 51 1101. 3910181.82 1101.45 

10187 . 7 1101. 7710191 . 13 1101 . 95 10193.9 1102.0810198.49 1102 . 2110200.51 1102 . 26 
10202.97 1102.310211.57 1102.3610219.69 1102.3310221.79 1102.3310225 . 28 1102 . 32 
10228.66 1102.2410231.16 1102 .2310232.33 1102.2610245 .32 1102.1410247 . 81 1102 .11 
10254. 54 1101. 5110256. 53 1101.4910258 . 64 1101.4610262.96 1101.2210265 . 89 1101.41 
10267.76 1101.59 10269.2 1101.710274.52 1101.72 10276 .9 1101.5510278.13 1101.56 
10279.42 1101.4710282.28 1101. 7910285 . 59 1102.14 10289.9 1102.2210293.57 1102.26 
10305. 63 1102 .54 10313.81 1102.7110315.27 1102.7110324 .73 1102.6510328.72 1102.67 
10334. 73 1102.7210334.77 1102.72 

Manning's n values 
Sta n val Sta 

9927 . 3 .04 9950 . 28 

num= 
n val sta 

.04510047.02 
n va l 

.04 

Bank Sta: Left Right Lengths: Left channel Right 
9950.2810047 . 02 361.758 277 194.2 34 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

994810047.02 1096 T 
1004 7 . 0210334. 77 1100 T 

CROSS SECTION 

RIVER: L r El Mirage Wsh 
REACH : Lr El Mirage Wsh RS: 0.378 

INPUT 
Descr iption: 
Station Elevation Data num= 156 

Sta El ev Sta El ev Sta 
9763.97 1099.29 9764.44 1099.31 9769 
9775.36 1099.09 9778.63 1099 . 13 9780.18 
9784.93 1098 .95 9785.04 1098 . 91 9785.25 
9788.28 1098 .1 9788 . 4 1098 . 08 9789. 51 
9792. 2 5 1097. 97 9792 . 73 1098 .04 9794 . 77 
9797.85 1098.16 9798.32 1098 . 11 9799.16 
9806.51 1098.83 9807.53 1098 .81 9810.15 

9824.6 1098. 26 9828.64 1098.18 9831. 16 
9839.7 1097. 76 9841.23 1097.67 9843.91 

9849.17 1097.14 9855.01 1097.03 9857 . 98 
9864.75 1096.84 9869.29 1096.69 9869 . 97 
9883.68 109 5.91 9884.32 1095.88 9899 

9909.6 1095.52 9916.63 1095.44 9922 . 56 
9931.02 1095.45 9932.64 1095 .5 1 9937 . 56 
9940.13 1095.74 9940.9 109 5.78 9946 . 27 
9953.73 1096.14 9955.46 1096.14 9961.12 
9968.82 1095 .83 9971 . 13 109 5.66 9976.89 
9980.45 1094.37 9982.85 1093.57 9984.58 

10028 .33 1094.01 10028 .5 1094.0510028 . 57 
10036.94 1095.6110037 . 63 1095 . 6110042.69 
10060.51 1097 . 110060 . 63 1097 . 1210062.14 
10070 . 06 1098 . 5410080.15 1099 . 5310091.28 
10109 . 34 1100 . 4210121.09 1099 . 76 1012 3 . 2 
10135 . 43 1097.4710140.24 1097 . 1410142.51 
10149 . 67 1097.0810150 .05 1097 . 110152.05 
10162.98 1099. 4510163.84 1099.64 10166 . 1 
10170.86 1100.98 10172.7 1101.2310174.99 
10197.96 1101.5 7 10202.5 1101.6810204.26 
1022 3.21 1101.6110227.48 1101.6210229.97 
10250. 72 1100 . 9610251.97 110110264.73 
10278.24 1101. 7710288.91 1101.9610293.28 
10315.94 1102 . 22 

Manning's n values 
Sta n val Sta 

num= 
n val sta 

9763.97 .04 9961.12 . 04510051.86 

El ev Sta 
1099. 37 9769.78 
1099.13 9780.97 
1098. 85 9786.32 
1097 . 97 9789 . 99 
1098.44 9794 . 95 

1098 . 2 9801.67 
1098. 71 9814 .18 
1098.07 9832.29 
1097.44 9844. 78 
1096.99 9864 .12 
1096 . 64 9874.62 
1095.67 9899.37 

1095 . 3 9927.71 
109 5.63 9937.71 
1095 . 76 9948.87 
1096. 3 3 9962. 39 

1095 . 1 9978 . 33 
1092.9410024.95 
1094.07 10032.4 

1095 .810047 . 38 
1097.3510069 . 24 
1100 .09 10093.6 
1099.5410128 . 32 
1097.0310146.17 
1097.3710157.31 

1100. 310167.63 
1101. 5110183 .26 
1101.6910205.22 
1101.3810236.53 
1101. 3810269.44 
1102.0810312. 51 

n val 
.04 

Bank Sta: Left Right Lengths: Left channel Right 
9961.1210051.86 

I neffect ive Flow num= 
Sta L Sta R Elev 

9763.979871.195 1099 .5 
9871.19510315.94 1096 

200.764 172. 52 164. 388 
2 

Permanent 
T 
T 

Coeff cant r. 
.1 

Expan. 
. 3 

El ev Sta El ev 
1099. 36 9773.98 1099.17 
1099.14 9782.71 1099.05 
1098.57 9787.16 1098 . 4 
1097.95 9790.76 1097.9 
1098.42 9795.86 1098.33 
1098. 52 9805.81 1098.78 
1098.62 9822.42 1098 . 35 
1098.05 9837.63 1097. 86 
1097. 37 9846.92 1097.14 
1096.85 9864.61 1096.84 
1096.43 9883.01 1095.95 
1095.66 9899.72 1095.66 
1095 . 27 9928.74 1095.3 3 
1095.64 9937 . 921095.64 
1095.82 9950 . 73 1095.96 
1096 . 2 4 996 5 . 4 5 1096 . 14 
1095.01 9978 . 99 1094 .96 
1092.94 10028.1 1093 . 93 
1095.2310036 . 15 1095 . 54 
1096.0210051 . 86 1096 .26 
1098.4410069.56 1098 . 48 
1100.2410095.83 1100 . 25 
1098 . 8910131.33 1098 . 36 
1096 . 8610146.95 1096 . 87 
1098.2310158.27 1098.46 
1100 . 5610169. 32 1100.74 
1101.65 10190.8 1101. 57 
1101.6610208.84 1101.6 
1100 . 8810249. 58 1100.95 
1101.5 510273 .2 5 1101.7 5 
1102 . 2110315.02 1102.2 

Coeff Contr. 
.1 

Ex pan. 
. 3 
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Ri ght Levee Stati on=10109 . 34 Elevation= 1100.42 
LEMWB_PreProj . rep 

CROSS SECTION 

RIVER: L r El Mirage Ws h 
REACH : L r El Mi rage Ws h RS: 0. 34 5 

INPUT 
Descr i ption : 
Station Elevation Data num= 102 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9824.48 1102.1 9827.67 1102 . 1 9828 . 93 1102 . 09 9837.3 1102.15 9840.45 1102 . 07 
9844.46 1101.99 9848. 56 1101. 96 9851. 96 1101. 95 9863.7 1101.94 9864. 39 1101.93 
9865 . 25 1101 . 93 9875.81 1101. 81 9877 . 16 1101 .78 9879.2 1 1101.74 9881.54 1101.7 

9882 1101 . 67 9884.09 1101.58 9885.66 1101 .52 9887.59 1101.45 9889.12 1101.42 
9889.58 1101 . 41 9892.02 1101 .41 9893.45 1101 .42 9894.86 1101 .44 9896.42 1101 .49 
9898.42 1101.6 9898.61 1101 .61 9900.03 1101.64 9903.25 1101.65 9905.06 1101 .67 
9909 . 54 1101.7 9911 . 11 1101 .69 9915. 28 1101.72 9922.42 1101.68 9926.23 1101 .63 
9929 . 11 1101 .58 9933 1101 .61 9933.01 1101.61 9933 . 63 1101 . 6 9934.4 1 1101 .59 
9937 . 25 1101. 37 9938.06 1101. 31 9938 . 7 1101.26 9939.31 1101.2 9940.98 1100 . 89 
9944 . 41 1100 . 12 9946.47 1099.73 9949 . 42 1099.04 9952.9 1098 . 45 9956.48 1098 

9956 . 6 1097 . 98 9956.7 1097 . 97 9962.84 1097.14 9966.76 1096 . 68 9969. 7 1096 . 4 
9972.06 1096.46 9974.09 1096 . 48 9975.42 1096.42 9979.47 1096.48 9981.12 1096.51 

9983.2 1096.42 9987.55 1096.71 9995.55 1096.68 9999.99 1096.74 10000.11096.74 
10004. 58 1096.7810006.14 1096. 9710007.12 1096.9710007.92 1095.4910013.46 1095.77 
10014.88 1095.7810018.35 1096.0910018.68 1096 . 1210019 . 31 1096.2110020.89 1096. 17 
10040.48 1095.8610042. 11 1095.9510052.99 1096.53 10055 . 02 1096 . 6610058 . 64 1096.88 
10061.05 1097.0710061.12 1097.0710062.23 1097.1310068 .19 1097.3910068 . 96 1097.49 
10072.28 1097.9110076.65 1098 . 7710079 . 45 1099.3310083.23 1100.41 10085 . 7 1101.02 
10092. 28 1102 . 8410093 .07 1103 . 0310096 . 18 1103. 3610098. 79 1103 . 6510099. 24 1103 . 65 
10100.25 1103 . 6710101.25 1103.6810101. 35 1103.6810103.67 1103 . 6310 113.43 1103 . 58 
10120.08 1103 .4510121.79 1103 . 45 

Manning's n va lues 
St a n va l sta 

9824 . 48 . 04 9933.01 

num= 
n val sta 

. 04510092.28 
n val 

. 04 

Bank Sta: Left Ri ght 
9933 . 0110092 . 28 

Lengths : Left Chann el Rig ht 
186 . 771 154.73 162.492 

coeff cant r. Expan . 
. 1 . 3 

INLINE STRUCTURE 

RIVER: Lr El Mi rage Ws h 
REACH : L r El Mi rage Ws h RS : 0. 344 

INPUT 
Desc ri ption: 
Di stance from Upstream XS = 0 
Dec k/ Roadway width 6 . 5 
Wei r coeff icient 2.6 

wei r Embankment Coordinates num = 5 
Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 

9963 . 99 1097.01 9998.18 1096.7410005.5 1 1096.7810016.68 1096.56 10057. 1 1096.78 

Upstream Embankme nt s i de sl ope 
Downstream Emba nkme nt side s l ope 
Max i mum all owab l e s ubmergence for we i r 
El evat i on at which weir fl ow beg ins 
we i r crest shape 

fl ow = 

0 hori z. to 1. 0 vertica l 
0 horiz. to 1. 0 vertica l 

.98 

Broad crested 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH: Lr El Mi rage Ws h RS : 0 . 316 

INPUT 
Descr iption: 
Stat i on El evat i on Data 

Sta El ev St a 
9883.5 1 1097 .02 9887 
9902.65 1093.86 9902.93 

10036 . 58 1092 . 910037.16 
10048 . 86 1095 . 4710052.68 
10064 . 86 1095 . 9210066. 2 5 
10087 . 99 1095 . 8310089.43 
10102 . 48 1096.05 10108.33 

1012 3 1096. 3 710124.99 
10137.64 1095 . 510137.76 
10141. 81 1095 . 2210142 . 55 

10148.7 1095 . 7610148 . 85 
10162.73 1096.94 10164 . 45 
10176.92 1097.61 10180.5 
10196 . 41 1099.0610198.12 
10222 . 62 1098.9210227. 32 
10241 .95 1099.4710249.96 

Mann ing's n values 
s t a n val Sta 

9883.5 1 .04 9895.88 

Bank Sta : Le f t Rig ht 
9895.8810052 . 68 

I neffecti ve Fl ow num= 
Sta L Sta R El ev 

9883.51 9887 1099 
988710139.85 1095 . 7 

10139.8510263.41 1099 

CROSS SECTION 

RIVER: Lr El Mi rage Wsh 

num= 80 
El ev St a 

1096. 59 9893 .19 
1093.79 9903 . 37 
1092 . 9710040 . 49 
1096 . 0710054 . 81 
1095 . 9110081.66 
1095 . 8310093.99 
1096. 1910110.03 
1096. 3710128.62 
1095.48 10138. 1 
1095.2710144.27 
1095. 7810152.72 

109710172 . 44 
1097 . 91 10183 . 8 

1098 . 910201 . 88 
1098.98 10228.4 
1099.8910252.43 

num= 3 
n val s t a 

.04510052.68 

El ev St a 
1096 . 29 9895 . 88 
1093. 71 9904 . 34 
1093.7110044.25 
1096.04 10059 . 4 
1095.75 10082.88 
1095 . 8410095 . 57 
1096.2410116. 52 
1096 . 3910131 . 72 
1095 . 4 710139. 77 
1095.3710145 . 23 
1096.2810155.41 
1097 . 3810174. 77 
1098 . 2 310189. 32 
1098 . 5110203.21 
1099.0410233.96 
1099.9410261. 93 

n val 
.04 

Lengths: Left channel Rig ht 
128 . 108 117 . 61 157.846 
3 

Permanent 
T 
T 
T 

Elev sta El ev 
1096.07 9901 .86 1094. 1 
1093.48 9907 . 28 1092.9 
1094.6710045.53 1094.91 
1096 .05 10064 . 3 1095.94 
1095 . 7710086 . 98 1095.79 
1095 . 8410101 . 05 1095.98 
1096 . 3110120 . 03 1096 . 31 

109610137.52 1095.53 
1095.32 10140.26 1095.31 
1095.4610148.61 1095.75 
1096.55 10159.8 1096.78 
1097.45 10175.32 1097.49 

1098 . 810190.06 1098.82 
1098 . 5310219.46 1098.83 
1099.2710241.83 1099.47 
1100.210263.41 1100 . 27 

coeff Contr. 
. 1 

Ex pan . 
. 3 
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REACH: Lr El Mirage Ws h RS : 0.294 

INPUT 
Descripti on: 
St ation El evation Dat a num= 135 

LEMWB_PreProj. rep 

sta El ev St a El ev Sta El ev s t a El ev St a El ev 
982 1 .67 1098.65 9822 . 83 1098.66 9827 . 2 1098.63 9830 . 5 1098.62 9833.4 1 1098.84 
9834.32 1098.9 9834 . 79 1098 . 97 9836.49 1099. 11 9839 . 16 1099 9839.33 1098.99 
9839 . 59 1098.97 9840 . 72 1098.65 9844.2 1 1097 . 68 9846 . 49 1097 . 11 984 7. 04 1096.96 
9848 . 62 1096 . 93 9853 . 55 1096.91 9855.67 1096.66 98 58.2 5 1096 . 45 9861 . 13 1097.17 
9861 .36 1097.22 9861 . 79 1097 . 31 9863.46 1097 . 58 9866 .03 1097.81 9869.4 3 1097.89 
9870.97 1097 . 97 9873.25 1097.98 9875.58 1098.31 9876 . 66 1098 . 41 9877.3 1098 . 21 
9879.84 1097 . 24 9881.12 1096 . 98 9883.03 1096. 37 9884 . 78 1096 . 16 9885.67 1096 . 04 
9887.04 1095.74 9888 . 03 1095.55 9888.49 1095.46 9890.2 5 1095.68 9892.92 1096.02 
9894.17 1096.22 9899 .5 1096.49 9909.04 1096.77 9913 . 12 1096.74 9915.7 1096.71 
9916.92 1096.72 9921. 83 1096. 68 9922. 58 1096.67 9929 .4 1096 . 76 9929.78 1096 . 76 
9937.13 1096.7 9944.26 1096 . 27 9944.51 1096.25 9945 . 36 1096 . 18 9948.75 1095.84 
9950.26 1095.75 9950 . 62 1095.65 995 1 .04 1095.57 9953.53 1095.11 9955.84 1094.71 
9956.72 1094 . 49 9960.07 1093 . 8 9961.47 1093.58 9965 . 15 1092.910038.76 1092.9 

10039.29 1093. 1910040. 17 1093.6510040.71 1093.8110043 . 58 1094.59 10043.9 1094 . 67 
10044.46 1095. 3310044.92 1095. 9310049. 74 1096. 2110050. 53 1096 . 2710054.04 1096 . 28 
10055.87 1096.2210061. 87 1095.8310062.75 1095.7610066 . 37 1095.5310070 . 36 1095.2 
10081.72 1095 . 25 10082.55 1095.2510090.28 1095.8710091 . 03 1095 . 9610094.92 1096 .12 
10097.33 1096 . 3810099 . 58 1096.5 10101.42 1096.6610105 .04 1096.610110.01 1096 . 62 
10114.58 1096.6110116 . 74 1096.53 10118 . 9 1096.4610120. 67 1096 . 4410121 .07 1096 . 44 
10124 . 68 1096.4210130 . 54 1096.4210133. 18 1096.4410134.46 1096 . 52 10140 . 42 1096.67 
10142.76 1096.8110145.01 1096.9410147.36 1097.0610149.95 1097. 1810153.09 1097.32 

1015 7 . 2 1097.481015 7 . 83 1097 . 4810158. 62 1097 . 510162 . 58 1097. 54 10165 . 38 1097. 56 
10168 . 32 1097. 710174 . 57 1097 . 8210181. 57 1097.9410192. 42 1098.1910193. 37 1098. 19 
10195 . 41 1098.410196 . 05 1098.4610199.67 1098.8910199 .82 1098 . 910200 . 42 1099.03 
10202.68 1099.4210204 . 51 1099 . 9510205.84 1100 .2810206.67 1100. 3310210.76 1100.39 

10214.7 1100.03102 19 . 62 1099.78 10222 . 5 1099.9210226.42 1100 . 1210226.91 1100.13 
10229.33 1099 . 95 10232.62 1099.9710233.71 1099.9610234. 07 1099 . 9910236.83 1100 . 15 

Man ning ' s n values 
Sta n va l s t a 

9821.67 . 04 9944 . 26 

num= 3 
n val Sta 

.04510050.53 
n val 

.04 

Bank Sta: Left Ri ght Lengths: Left cha nnel Right 
9944.2610050.53 166.923 152.94 224.3 16 

coeff Contr. Expan. 
.1 . 3 

Ineffect ive Fl ow num= 1 
Sta L St a R El ev Permanent 

9950.2610044 . 92 1095.7 T 
Left Levee Stat i on= 9929 .4 Elevation= 1096 . 76 

CROSS SECTION 

RIVER : L r El Mi rage Ws h 
REACH : Lr El Mi rage Ws h RS : 0 . 265 

I NPUT 
Descri pti on: 
Stati on El evation Dat a num= 115 

Sta El ev St a El ev Sta 
9876 . 55 1096.37 9881 .9 1096.54 9894.24 
9903.27 1097.28 9916 . 82 1097. 17 9921.07 
9933.11 1096.74 9940 . 04 1096.71 9942.73 
9953.15 1096.66 9955 . 86 1096.63 9958.27 
9975.39 1096.58 9977 . 89 1096.04 9978.31 
9985.85 1096 . 52 9988. 15 1097.04 9989 . 84 
9993.2 1 1095.58 9995.2 1094.57 9995 . 26 
9998.63 1094.52 9999 . 55 1094.52 10000 

10001.64 1095.29 10003.3 1095.410005 . 65 
10018.85 1096 . 0110025.44 1095.7110031 . 19 
10041. 92 1094.3710042 .11 1094. 3510042.98 
1004 7. 93 1093.8410048 . 67 1093. 8410049 .42 
10054.59 1093.8610058.98 1093.8310066 . 74 
10075 . 59 1094.9110078 . 55 1095 . 24 10083 .04 
10089 . 93 1095 . 7710094 . 52 1095. 7810097 . 55 
10105.44 1095 . 310114 . 18 1094. 7610134 . 78 
10157 . 95 1093.4110164 . 17 1093. 1110168. 17 
10173 . 64 1091.9910175 . 02 1091. 5310178 .08 
10189.79 1089.5310193 . 71 1089.5 10199 . 33 
10211 .25 1090.86102 16 . 77 1091 .6110220 . 73 
10233. 56 1093. 110239 . 08 1093.6610239.24 
10248.06 1095.2210249. 19 1095.4910254 .15 
10261 . 25 1098.4310261.71 1098.5310262 .06 

Mann ing's n values 
Sta n val sta 

num= 
n val Sta 

9876.55 .05 9993.2 1 . 04510014.63 

El ev St a El ev Sta El ev 
1096.87 9897.22 1097 . 23 9898 .04 1097. 31 
1097.07 9922.93 1097.03 9925.62 1096 . 96 
1096.65 9948.84 1096.68 9949 . 21 1096.68 
1096.64 9960.49 1096.56 9970 . 34 1096.58 
1095.96 9978.65 1095.95 9982 . 63 1095.85 
1096.66 9991. 11 1096.37 9991 .67 1096.07 
1094. 55 9996.48 1094.55 9997.14 1094.54 
1094.6810001.49 1095.22 10001. 55 1095.25 
1095. 3610014.63 1096.0810015.44 1096. 1 

1095 . 410032 .02 1095.3310038.34 1094.82 
1094 . 25 10046.4 1093.8710046.76 1093.87 
1093.85 10051. 23 1093.8710052.74 1093.87 
1093 . 9810068 . 53 1094. 1410069.86 1094.29 
1095 . 6810083. 34 1095.6910083.76 1095 . 69 
1095 . 7610101. 09 1095. 52 10104.07 1095.38 
1093 . 7310135 . 96 1093.7210154.95 1093.63 
1092 .4410169 . 61 1092.3910173.37 1092.01 
1091.0110182 . 76 1090.4210188.72 1089.53 
1089.4810203 .08 1089.8810208.29 1090.39 
1092.31 10227 . 3 1092.6910231.95 1092.99 
1093 . 6910239 .46 1093.75 10240.511093.92 
1096.6610256.08 1097. 1310258.99 1097.85 
1098 . 64 10262.7 1098.7310269.22 1100 

n val 
.04 

Bank Sta: Le f t Ri ght 
9993.2 110014 . 63 

Ineffecti ve Fl ow num= 

Lengths: Left Chann el Ri ght 
252.619 242.25194.652 
3 

coeff contr. 
. 1 

Expan . 
. 3 

Sta L Sta R El ev 
1001710094. 52 1095.8 

10094.52 10180 1093.63 
10180 10250 1095.8 

Permanent 
T 
T 
T 

Le f t Levee Stati on= 9898.04 El evat i on= 1097 . 31 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH : Lr El Mirage Ws h RS: 0.219 

INPUT 
Descripti on: ENDED DETAILED STUDY 
Station El evation Data num= 

Sta Elev St a El ev 
9902.85 1096.72 9904. 12 1096.77 
9911.93 1096.98 9912.56 1096.95 
9915.46 1096.73 9927. 12 1096.62 

9941.6 1096.54 9942.77 1096.56 

150 
Sta 

9906.81 
9912.9 

9930. 11 
9943.7 

El ev 
1096.76 
1096.95 
1096 . 63 
1096. 58 

Sta 
9909 . 47 
9913.92 
9932.43 
9944.75 

Elev 
1096 . 9 

1096.84 
1096.63 
1096 . 54 

Sta El ev 
9910.93 1096.97 
9914.61 1096.74 
9936.71 1096 . 68 
9945. 31 1096. 56 

Page 23 



LEMWB_PreProj.rep 
9946.02 1096 . 56 9946.43 1096 . 54 9947.29 1096.46 9948.28 1096 . 37 9949.02 1096 . 27 
9952.04 1095.77 9954.2 1095 . 64 9962.63 1095.16 9963.98 1095.01 9964 . 95 1094.93 
9968.59 1094.61 9972.78 1094 . 36 9979.2 1094.12 9982.74 1093.94 9988 . 79 1093 . 93 
9992. 17 1093 . 93 9997.04 1093 . 81 10000 1093.8110003.64 1093.810006.25 1093.82 

10010 . 38 1093.8710017.48 1094.2810020.79 1094.8810021. 91 1095.0810026.43 1095 . 5 
1003 1 .38 1095.8910032.32 1095.9310035.26 1096.0910037.74 1096.2410038.54 1096 . 3 
10045.82 1096.5710045 . 99 1096 . 5710046.07 1096.5810046.28 1096.5810054.42 1096.65 
10059 .82 1096.7510066.73 1096 . 8510069 . 62 1096.9610076.75 1096.9210084.92 1096. 93 
10093.37 1096 . 8710098.94 1096 . 79 10099 . 12 1096.7910099.38 1096.810106.16 1096.81 
10109 .62 1096.3510110 .35 1096.22 10114 .62 1096.05 10115 . 5 1096.0310115.68 1096 . 12 
10117.37 1096.8510118.91 1096.8410119 .32 1096.8310119.67 1096.8210124.11 1096. 82 
10124.73 1096.8110126.19 1096 . 281012 7 . 34 1096.0210129.45 1096.05 10130.1 1096.05 
10133.36 1095.9810136 . 24 1095. 8710138 .99 1095.7810141.02 1095 . 6710141.27 1095.66 
10146.35 1095.53 10147.1 1095 . 5310154.49 1095.6910154.99 1095 . 6910165.17 1095.64 
10182.91 1096.1610184.69 1096.2210186.48 1096.25 10189.4 1096 . 2310199.83 1096.12 
10210. 55 1096.2710213.73 1096 . 3410222.39 1096.210224.43 1096 . 2110228. 11 1096.22 
10235.98 1095.9110238.36 1095.8210259 . 23 1094.5710265.87 1094.0910277.59 1093 . 31 
10294.15 1093. 1610300 .68 1093 . 08 10312.2 1093 . 110312.57 1093.110315.36 109 3.33 
10326.01 1093.5610329 .29 1093 . 65 10339 . 27 1094. 1910343.75 1094 . 4510346.32 1094 . 85 
10353 . 91 1096.210357.77 1096 . 7510359 . 38 1096.94 10 364.45 1097.110365 . 91 1097.08 
10368.23 1097.0910370.01 1097 . 1210371 .56 1097.0710373.42 1097 . 12 10384.9 1097.47 
10389.92 1097.7210392.01 1097.9910399 . 68 1099.06 10411.8 1101 . 4210413.94 1101.6 
10417.01 1101.9410417.34 1102.21104 17 . 64 1102.45 10420 1102 . 3510420.73 1102.38 
10422 .12 1102.4410423. 36 1102 . 4610424 . 64 1102. 561042 5. 75 1102. 5910426 . 72 1102. 61 
10427. 75 1102. 5610428. 68 1102 . 5510429.65 1102. 5 510440. 51 1102. 610442 . 29 1102. 59 

10442.9 1102. 5910444.43 1102. 58 10445.1 1102. 5810446.63 1102 . 5910452.26 1102. 59 

Manning's n va 1 ues 
Sta n val sta 

num= 
n val St a 

9902.85 .05 9945.31 . 04 51004 5 . 82 
n val Sta 

. 0510165.17 
n val 

. 04 

Bank Sta : Left Right Le ngths : Left Chann e 1 Rig ht coeff ca nt r. Ex pan. 
9945.3 110045.99 0 0 0 

I neffective Fl ow num= 1 
Sta L Sta R Elev Permanent 
10126 10186 1096.25 F 

SUMMARY OF MANNING'S N VALUES 

River:Lr El Mirage Wsh 

Reach 

Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
L r El Mirage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
L r El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
L r El Mirage ws h 
L r El Mirage ws h 
L r El Mi rage ws h 
L r El Mirage ws h 
L r El Mirage ws h 
L r El Mi rage ws h 
L r El Mirage ws h 
L r El Mirage ws h 
L r El Mirage wsh 
L r El Mirage ws h 
L r El Mi rage wsh 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 

River Sta . 

1. 500 
1. 436 
1. 392 
1. 376 
1. 366 
1. 357 
1. 352 
1. 347 
1. 335 
1. 318 
1. 300 
1. 231 
1.192 
1.143 
1.098 
1.084 
1.069 
1.060 
1.046 
1.014 
0 . 978 
0.940 
0.892 
0.848 
0. 785 
0. 758 
0. 726 
0.680 
0.646 
0.638 
0.634 
0.629 
0.610 
0.583 
0.533 
0. 500 
0. 493 
0.492 
0.491 
0.486 
0.431 
0. 378 
0. 345 
0. 344 
0.316 
0.294 
0.265 
0.219 

SUMMARY OF REACH LENGTHS 

River: Lr El Mirage ws h 

Reac h 

Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 

Rive r Sta. 

1. 500 
1. 436 
1. 392 

n1 

.04 
.035 
. 035 
.04 

c ul vert 
. 035 
. 035 
.035 
.035 
.035 
.035 
.035 

.04 
. 035 
. 035 
. 035 
. 035 

c ul vert 
. 035 
. 035 
. 035 
. 035 
. 035 

.04 

.04 

.04 

.04 

.04 

.04 

.04 
Cul vert 

.03 

.03 

.03 

.03 

.03 

.03 
Bridge 

.04 

.04 

.04 

.04 

.04 
I nl Struct 

.04 

.04 

.05 

.05 

Left 

336.537 
235.985 
106.417 

n2 

.035 
.04 
.04 

. 035 

.04 

.04 

.04 

.04 

.04 

.04 

.04 
. 035 

.04 

.04 

.04 

.04 

.035 

. 035 

. 035 

.035 

. 035 

. 045 

. 045 

. 045 

.045 

.045 

. 045 

.045 

. 045 

. 045 

.045 

. 045 

.045 

.045 

. 045 

.045 

.045 

.045 

.045 

.045 

. 045 

.045 

.045 

Channe l 

341. 38 
230.52 

84.6 

n3 

.04 
.035 
. 035 

.04 

.035 

.035 

.035 

.035 

.035 

.035 

.035 
.04 

.035 

.035 

. 035 

.035 

.035 

.035 

.035 

.035 

.035 
.04 
.04 
.04 
. 04 
. 04 
.04 
.04 

. 03 

.03 

. 03 

.03 

. 03 

.03 

.04 

.04 

. 04 

. 04 

. 04 

. 04 

. 04 

. 04 

.05 

Righ t 

346.306 
225.121 
67.435 

. 1 . 3 

n4 

.04 

.04 
. 035 

.04 

.04 

.04 

.04 

.04 

.04 

.04 
.035 

.04 

.04 

.04 

.04 

n5 
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.035 

. 035 

. 035 

.035 

. 035 

. 035 

. 035 

.035 
. 04 

. 035 

. 035 

. 035 

• 

n6 n7 

• .035 .04 

• 



LEMWB_PreProj . rep 
Lr El M~rage wsh 1. 376 113.312 98.02 103.066 
Lr El M~rage ws h 1. 366 c ul vert 
Lr El M1rage wsh 1. 357 31.672 29.35 40. 501 
Lr El M1rage ws h 1. 352 27.999 25.96 25.99 
Lr El Mirage wsh 1. 347 76.184 64.05 56.148 
Lr El M~ rage wsh 1. 335 90.186 90.26 93.888 
Lr El M1rage wsh 1. 318 90.049 90 . 69 93.823 
Lr El M1 rage wsh 1. 300 366.044 367.42 3-76. 759 
Lr El M~ rage wsh 1.231 176 .447 206 . 05 275.579 
Lr El M1rage wsh 1.192 183.719 259.78 404.145 
Lr El M1rage wsh 1.143 237.359 233 . 72 238.998 
Lr El Mirage wsh 1.098 80.464 74.2 85.789 
Lr El M1rage wsh 1.084 82.791 77.89 81. 561 
Lr El M1rage ws h 1.069 117.663 121.52 118.169 
Lr El Mirage wsh 1.060 c ul vert 
Lr El Mirage wsh 1.046 173 . 838 171.01 183.572 
Lr El Mirage ws h 1.014 200.888 192.21 190.989 
Lr El Mirage wsh 0.978 207.457 201.61 199.811 
Lr El Mirage ws h 0.940 268.111 2 52.94 250.15 
Lr El Mirage ws h 0.892 240.253 228.8 223.465 
Lr El Mirage ws h 0.848 280 . 95 335.49 369. 21 
Lr El Mirage ws h 0 . 785 148.273 142. 54 137.798 
Lr El Mirage ws h 0. 758 180.652 169.35 171.347 
Lr El M1 rage ws h 0. 726 317.172 241. 5 220.931 
Lr El M1rage ws h 0.680 197 . 47 178. 52 179.435 
Lr El Ml rage wsh 0.646 41.697 41.03 44.619 
Lr El Mirage wsh 0.638 48.194 47.73 47. 333 
Lr El Mirage ws h 0.634 cu l vert 
Lr El Ml rage wsh 0.629 101. 394 100 . 66 100 .204 
Lr El Mirage ws h 0.610 142.218 143.1 144.798 
Lr El Mirage wsh 0. 583 263.346 263.98 264.462 
Lr El Mirage ws h 0.533 17 6. 53 173.4 5 173.415 
Lr El Mirage ws h 0. 500 26 . 431 35.85 38 . 41 
Lr El Mirage ws h 0.493 19.026 10.88 9. 936 
Lr El M~ rage ws h 0.492 Br i ~~e 

874 Lr El M1 rage wsh 0.491 26 . 68 27 . 762 
Lr El Mirage ws h 0.486 288.832 294. 72 302.293 
Lr El Mirage wsh 0.431 361.758 277 194 . 234 
Lr El M1 rage wsh 0. 378 200 . 764 172. 52 164 . 388 
Lr El Ml rage wsh 0. 345 186 . 771 154. 73 162 . 492 
Lr El Ml rage ws h 0. 344 I nl Struct 
Lr El M1rage ws h 0.316 128 . 108 117 .61 157.846 
Lr El Ml rage ws h 0.294 166 .923 152.94 224.316 
Lr El M1rage ws h 0.265 252 . 619 242.25 194 .652 
Lr El Mirage wsh 0.219 0 0 0 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Lr El Mirage ws h 

Reach River sta. Contr. Ex pan. 

Lr El Mirage ws h 1. 500 . 1 . 3 
Lr El Ml rage wsh 1. 436 .1 . 3 
Lr El Ml rage wsh 1. 392 . 3 . 5 
Lr El Mirage wsh 1. 376 . 3 . 5 
Lr El Mirage ws h 1. 366 culvert 
Lr El Mirage wsh 1. 357 . 3 . 5 
Lr El Ml rage wsh 1. 352 .1 . 3 
Lr El Mirage wsh 1. 347 .1 . 3 
Lr El Mirage ws h 1. 335 .1 . 3 
Lr El Mirage ws h 1. 318 .1 . 3 
Lr El Mirage ws h 1. 300 .1 . 3 
Lr El Mirage wsh 1.231 .1 . 3 
Lr El Mirage wsh 1.192 .1 . 3 
Lr El Mirage ws h 1.143 .1 .3 
Lr El Mirage ws h 1.098 .1 . 3 
Lr El Mi rage wsh 1.084 . 3 . 5 
Lr El Mirage wsh 1.069 . 3 . 5 
Lr El Mirage wsh 1.060 culvert 
Lr El Mirage wsh 1.046 . 3 . 5 
Lr El Mirage wsh 1.014 .1 . 3 
Lr El Mirage wsh 0. 978 .1 . 3 
Lr El Mirage ws h 0.940 .1 . 3 
Lr El Mirage ws h 0 . 892 .1 . 3 
Lr El Mirage ws h 0.848 .1 . 3 
Lr El Mirage ws h 0. 785 .1 . 3 
Lr El Mirage ws h 0. 758 .1 . 3 
Lr El Mirage ws h 0. 726 .1 . 3 
Lr El Mirage ws h 0. 680 .1 . 3 
Lr El Mirage ws h 0. 646 .3 . 5 
Lr El Mirage ws h 0. 638 .3 . 5 
Lr El Mirage wsh 0. 634 culvert 
Lr El Mirage ws h 0. 629 . 3 . 5 
Lr El Mirage wsh 0. 610 .1 . 3 
Lr El Mirage wsh 0.583 . 1 .3 
Lr El Mirage ws h 0. 533 . 1 .3 
Lr El Mirage wsh 0. 500 . 3 .5 
Lr El Mirage wsh 0.493 . 3 . 5 
Lr El Mirage wsh 0.492 sri dge 
Lr El Mirage wsh 0.491 .3 . 5 
Lr El Mirage ws h 0.486 .1 . 3 
Lr El Mirage wsh 0.431 .1 . 3 
Lr El Mirage ws h 0. 378 .1 . 3 
Lr El Mirage ws h 0.345 .1 . 3 
Lr El Mirage ws h 0. 344 Inl St ruct 
Lr El Mirage ws h 0. 316 . 1 . 3 
Lr El Mirage ws h 0. 294 .1 . 3 
Lr El Mirage ws h 0.265 .1 . 3 
Lr El Mirage ws h 0. 219 . 1 . 3 
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ERRORS WARNINGS AND NOTES 
Errors warnings and No t es for Pl an : LEMWB_PrePro j 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 1 . 500 
Note: Mann1ng's n values were composited to a s ingle value 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 1.500 
Not e: Mann1ng ' s n values were composited to a si ngl e value 

Ri ver : Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 1 .436 
Note: Mann1ng ' s n values were composited t o a singl e value 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS : 1 .436 
Note: Man n1 ng ' s n values were composited to a s ingl e value 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 1 .392 

Profile: PF 1 
in t he main chann el . 

Profi le: PF 2 
in t he main channel. 
Profile: PF 1 

in t he main channel . 
Profile: PF 2 

in t he main channel. 
Profile: PF 1 

warning: oi vi ded fl ow computed f or t his cross - sect ion. 
warning: The conveyance rati o (ups t ream conveyance di vi ded by downstream conveyance) is 1 ess t han 0. 7 or greater than 1. 4. 

Thi s may indicate t he need f or add i tional cross sect i ons . 
Not e: Manning ' s n val ues we re compos i t ed to a s ingl e value i n t he main chann el. 

River: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 1. 392 Profile : PF 2 
warning: The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) is 1 ess t han 0 . 7 or great er than 1. 4. 

Thi s may indicate the need for add i t i onal cross sections . 
Note : Manni ng ' s n va lues were compos i ted to a s ingl e value i n t he main chann e l . 

Ri ver: Lr El Mirage ws h Reach: Lr El Mi rage ws h RS: 1.376 Profile : PF 1 
war ning:when t he Ma nning's n value f or t he channel was composited, t he computed n value was l arger [small er] t han t he l arges t 

[ small est] user entered n value. The n va l ue has been set to t he l argest [small est] entered va lue . The user may 
wi s h to exami ne t hi s cross secti on and enter a s i ng l e n va lue f or th e entire chann el . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 1. 376 Profi le: PF 2 
warning:when the Manni ng ' s n value f or the chann el was compos i ted, the compu ted n value was l arger [small er] than t he l argest 

[small est] user entered n value . The n value has been set to t he l argest [small es t ] en t ered value. The user may 
wi sh to exami ne t his cross secti on and enter a s ingl e n valu e f or th e entire chann el. 

Ri ver: Lr El Mirage ws h Reac h: Lr El Mirage wsh RS : 1 .366 Profi le : PF 1 cul v: cu l vert #1 
Not e: The normal dept h exceeds t he hei ght of the cul vert. The program ass umes that t he normal dept h i s equ al t o t he hei ght 

of t he cul vert . 
Not e: cul vert cri tica l dept h exceeds t he hei ght of t he cul vert. 

River: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS : 1 .366 Profile: PF 2 cu l v: cul vert #1 
Note : The norma 1 dept h exceeds t he hei ght of t he cul vert . The program ass umes that t he norma 1 dept h is equ a 1 to the hei ght 

of the culvert . 
Note: Cu l vert c r i t i ca 1 dept h exceeds t he hei ght of t he cul vert. 

Ri ver : Lr El Mirage ws h Reach : Lr El Mi rage wsh RS: 1. 357 Profile : PF 1 
war ning :The conveya nce rat i o ( up stream conveyance divided by downstream conveyance) is l ess t han 0.7 or greater t han 1 . 4 . 

Thi s may ind i cate the need for add i t i onal cross sections. 
Note: Manning's n values were composited to a s in gl e value i n t he main chann el . 

Ri ver: Lr El Mirage ws h Reac h: Lr El Mi rage ws h RS : 1 . 357 Profi le: PF 2 
warning :The conveyance ratio ( up st ream conveyance di vi ded by downstream conveyance) i s l ess t han 0.7 or greater t han 1 .4 . 

Thi s may indi cate t he need f or additional cross secti ons. 
Not e: Manning ' s n va lues were composited to a singl e value in t he ma in channel. 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mirage ws h RS: 1 .352 Profile: PF 1 
Not e : Mann1ng ' s n va lues were compos i ted to a si ngl e value in t he main channel. 
Note: Mul t i pl e cri t i ca l depths were f ound at t hi s l ocati on. The cri t i cal dept h wi t h t he l owest, vali d , energy was used. 

Ri ver: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 1. 352 Prof ile: PF 2 
Note: Mann1ng ' s n va lues were compos i ted to a s ingl e val ue in t he main channel. 
Note: Mul t ipl e cr i t i cal depths were f ound at t hi s l ocation. The cri tical depth wi t h t he l owest, vali d, energy was used . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 1.347 Prof ile : PF 1 
war ning : The conveyance rati o (u pstream conveya nce di vi ded by downstream conveyance) is 1 ess than 0. 7 or great er t han 1. 4. 

Thi s may indicate th e need f or add iti onal cross sect i ons. 
Not e: Mann i ng' s n values were compos i ted to a s i ngl e val ue i n the main chann el . 
Note: Mu l t ipl e cr i tical depth s were f oun d at t hi s l ocation. The critical dept h wi t h the l owest, va l id, energy was used . 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 1. 347 Profile : PF 2 
warni ng :The conveyance rat i o ( upstream conveyance di vi ded by downstream conveyance) i s l ess t han 0.7 or greater t han 1 .4. 

Thi s may indi cate t he need f or additional cross secti ons. 
Note : Manni ng ' s n values were composited to a si ngl e value i n th e mai n channel. 
Note: Mu l tip l e crit i ca l dept hs were f ound at t his l ocati on . The cr i t i cal dept h wi t h t he l owest, vali d, energy was used. 

Ri ver: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS : 1. 335 Profil e: PF 1 
war ning: The conveyance rat i o ( upstream conveyance di vi ded by downstream conveyance) is l ess t han 0 . 7 or greater t han 1. 4 . 

Thi s may indi cat e t he need f or add i t i onal cross sections . 
Note: Manning ' s n values were compos i ted to a s ingl e val ue i n t he main channe l . 
Note: Multipl e critical dept hs were fo und at this location. The cri tical dept h wit h t he l owest, valid, energy was used . 

Ri ver: Lr El Mirage ws h Reac h : Lr El Mirage ws h RS : 1. 335 Profi 1 e : PF 2 
warni ng:The conveyance rati o ( up stream conveyance di vided by downstream conveyance) i s l ess tha n 0.7 or great er than 1 .4. 

Thi s may indi ca t e the need f or additi onal cross sections. 
Note: Manning's n val ues were composited t o a s ingl e val ue in t he main chann el. 
Note : Mul t i pl e cri t i ca l de pt hs were f ound at t hi s l ocat i on . The criti cal dept h wi t h t he l owes t , val id, energy was used. 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 1 .318 Profil e: PF 1 
war ni ng :The conveyance rat i o ( ups t ream conveyance di vi ded by downstream conveyance) i s l ess t han 0 . 7 or great er t han 1 .4. 

Th i s may indi cate t he need f or add i t i anal cross secti ons. 
No t e: Manning ' s n values were composited to a si ngl e value in t he mai n chann el. 
Note: Mul t i pl e criti cal dept hs were f ound at t hi s l ocati on. The cr i t i cal dept h with t he l owest, va li d, energy was used. 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mirage ws h RS: 1. 318 Profi l e: PF 2 
warning:The conveyance rati o (upstream conveyance di vided by downstream conveya nce) is l ess t han 0.7 or greater than 1. 4. 

This may indi cat e t he need for additional cross sections . 
Note: Man ning's n values were compos i ted to a s ingl e val ue i n t he main channel. 
Note: Mul t ipl e cri t i cal depth s were fo un d at t his l ocation. The cri tical depth wi t h t he l owest , va li d, energy was used. 

River : Lr El Mi rage ws h Reach: Lr El Mi rage ws h RS: 1. 300 Profil e : PF 1 
warni ng :The conveyance ratio (upst ream conveyance di vi ded by downstream conveyance) is 1 ess t han 0. 7 or great er than 1. 4 . 

Thi s may indi cate t he need f or add i t i onal cross sections. 
Note : Manning ' s n values were compos i ted t o a s ingl e val ue i n the mai n chann el . 
Note : Multi pl e cri tical dept hs were f ound at t hi s l ocat i on . The cr i t i ca l dept h wi t h t he l owest, va l id, energy was used . 

Ri ver: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 1 . 300 Profil e: PF 2 
war ning :The conveyance ratio ( upstream conveyance di vi ded by downstream conveyance) i s l ess than 0.7 or great er t han 1 .4. 

Thi s may i ndicat e t he need f or add i t i onal cross sect i ons. 
Not e: Manning's n values were compos i t ed to a si ngl e value in t he ma in channel . 
Note: Mul t i pl e cr i t i cal dept hs were f ound at t his l ocation. The criti ca l dept h with t he l owes t , val id, energy was used. 

River: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 1 .231 Profil e: PF 1 
Not e: Man n1ng's n values were composited to a si ngl e value i n t he ma in chann el . 

River: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 1. 23 1 Profi l e: PF 2 
Note: Mann1ng's n values were compos i ted to a s ingl e val ue i n t he ma in chann el . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage wsh RS: 1.192 Prof i l e : PF 1 
warning :Di vi ded fl ow computed f or t his cross - section. 
war ni ng:The conveyance rati o ( upst ream conveyance divided by downstream conveyance) is l ess t han 0 . 7 or great er t han 1 .4 . 

This may indi cate t he need f or add i t i onal cross sect i ons. 
Note: Manning ' s n va lues were composited t o a sing l e value i n th e ma in channe l . 
Note: Multipl e cri t i cal dept hs were f oun d at t his l ocation. The crit i cal depth wi t h t he l owest, vali d, energy was used. 

Ri ver : Lr El Mirage ws h Reac h : Lr El Mi rage ws h RS : 1 .192 Profil e : PF 2 
warni ng :oivi ded f l ow comp uted f or t his cross-secti on. 
warning :The conveyance rat i o (u pst ream conveyance di vi ded by downstream conveyance) is l ess t han 0.7 or great er than 1 .4 . 

This may i ndicate t he need f or additi onal cross sections. 
Man ning ' s n values were composited to a si ng l e value in t he main chann el. Note: 
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Note: Mu l t 1pl e cr1t1cal depths were fo und at th1 s location. The critical dept h with the lowes t, vali d, energy was used. 

River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS: 1 .143 Profil e: PF 1 
warning:The conveyance rat 1o ( upstream conveyance di vided by downstream conveyance) is less t han 0.7 or greater t han 1. 4. 

This may indicate t he need for additional cross sections . 
Note : Mann ing's n values were composited to a s ingl e value i n t he mai n channe l . 

River: Lr El Mirage ws h Reach: Lr El Mi rage ws h RS : 1 . 143 Profi l e : PF 2 
war ni ng :The conveyance rati o ( upstream conveyance di vi ded by downs tr eam conveyance) is l ess t ha n 0.7 or great er t han 1. 4. 

Thi s may indi cate t he need for add i t i ona l cross secti ons. 
Note: Mann i ng ' s n values were composited to a s ing l e va l ue i n the main channel. 

River: Lr El Mirage ws h Reach: Lr El Mirage ws h RS : 1. 098 Profil e : PF 1 
warn i ng:The conveyance rat i o ( upst ream conveyance di vi ded by downst r eam conveyance) i s l ess t ha n 0.7 or great er t han 1. 4. 

This may i nd i cat e th e need for addit i onal cross sect i ons . 
Note : Ma nn i ng's n values were composited t o a si ngle value i n t he main channe l . 
Note : Multip l e cri tical depth s were fo und at t his l ocat i on . The criti cal depth wi th t he lowest, valid, energy was us ed. 

River: Lr El Mirage ws h Reach: Lr El Mirage ws h RS: 1 .098 Prof i l e : PF 2 
warning :The conveyance rati o ( upstream conveyance divided by downstream conveyance) is less t ha n 0.7 or greater than 1.4. 

This may indi cate t he need for add i t i ana 1 cross sections. 
Note: Mann i ng' s n values were composited t o a si ngl e val ue in the main channel. 
Note: Multi p 1 e cri ti ca 1 depths were fo und at t his 1 ocati on . The cri t i ca 1 depth wi th t he 1 owest, va 1 i d , energy was used. 

River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS : 1 .084 Profile: PF 1 
warning: The conveyance rati o ( upstream conveyance divided by downstream conveyance) i s l ess t han 0. 7 or great er t han 1. 4. 

This may indi cat e t he need for addi t ion a 1 cross sections . 
River: Lr El Mirage wsh Reach : Lr El Mirage ws h RS : 1. 084 Profile: PF 2 

warning : The co nveyance rati o (upstream conveyance divided by downstream conveyance) is 1 ess t han 0. 7 or greater t han l. 4. 
This may indi cate t he need for addi t i anal cross sections. 

River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS : 1.046 Prof ile : PF 1 
war ning : The co nveyance rati o ( upstream conveyance di vi ded by downstream conveyance) i s 1 ess than 0. 7 or great er than l. 4. 

This may indi cat e t he need for additi ona l cross secti ons. 
Note: Multi pl e criti ca l dept hs were fo un d at t his l ocat i on . The cr i t i cal dept h with the l owest, vali d , water s u rf ace was 

used . 
Note: The use r has entered an add i t i onal K head l oss for th is cross secti on . 

River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS : 1 .046 Profi l e: PF 2 
war ning: The co nveyance rati o (u pstream conveyance di vi ded by downs t ream conveyance) i s 1 ess than 0. 7 or greate r th an l. 4. 

This may i ndicate the need for additi on a 1 c ross sect ions. 
Note : Mu l tipl e cri t i cal depths were found at thi s l ocat i on . The cr i t i ca l dept h wi th t he l owest , val id, water s urf ace was 

used . 
River : Lr El Mirage wsh Reach : Lr El Mirage ws h RS : 1. 014 Profil e: PF 1 

warning:The co nveyance rati o ( upstream conveyance di vi ded by downs t ream conveyance) i s l ess t han 0.7 or greater t han 1 . 4. 
This may indicate t he need for additi onal cross secti ons. 

warning:The energy l oss was greater t han l.O f t (0.3 m). be t ween t he current and prev i ous cross secti on . Thi s may indicate 
the need f or add i t i onal cross secti ons. 

Note : The user has entered an additional K head l oss for thi s cross section . 
River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS: 1. 014 Profil e: PF 2 

warning :The conveyance rati o ( upstream conveyance di vi ded by downs t ream co nveyance) i s l ess t han 0 . 7 or greater than 1 .4 . 
This may indi cat e t he need for additi onal cross secti ons. 

war ning:The energy l oss was greater t han 1. 0 ft (0.3 m) _ between t he curre nt and prev ious cross secti on . Thi s may indi cate 
t he need f or additi onal cross sect i ons. 

River: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 0 .978 Profil e : PF 1 
war ning :The co nveyance rat io ( upstream conveyance di vi ded by downstream co nveyance) i s l ess t han 0 . 7 or greater than 1 .4 . 

Thi s may indi cate t he need f or additional cross secti ons. 
war ning :The ene rgy l oss was great er t ha n l. O ft (0 .3 m). be t ween t he current and previ ous cross secti on . Thi s may indi cate 

t he need f or add i t i onal cross sect i ons . 
Ri ver: Lr El Mi rage Ws h Reac h : Lr El Mirage ws h RS : 0.978 Profi l e : PF 2 

war ning :The conveyance ratio (u pstream co nveyance di vi ded by downstream conveyance) i s 1 ess t han 0. 7 or great er t han l. 4 . 
Thi s may indicate t he need f or additiona l c ross sections. 

warning :The energy loss was greater t ha n l.O f t (0 . 3 m). between t he current and previ ous cross section. Thi s may indi cat e 
t he need f or additional cross sections. 

River : Lr El Mi rage ws h Reach : Lr El Mirage ws h RS : 0 . 940 Pro f ile: PF 1 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 0.7 or great er t han 1 .4. 

Th i s may i ndicate the need f or additiona l cross sections. 
River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS: 0 . 940 Prof ile: PF 2 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess t han 0. 7 or greater t han l. 4. 
This may i ndicate the need for addition a 1 cross sections. 

River: Lr El Mirage ws h Reac h : Lr El Mi rage ws h RS: 0 . 892 Pro f ile: PF 1 
warning :The conveyance ratio (ups t ream conveyance di vided by downstream conveyance) is 1 ess t han 0. 7 or greater t han l. 4 . 

Thi s may i ndicate t he need for additional c ross sections . 
Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS : 0 . 892 Profi l e: PF 2 

warni ng :The conveyance ratio ( upstream co nveyance di vi ded by downstream conveyance) i s 1 ess t ha n 0. 7 or greater t han l. 4. 
Thi s may indi cate t he need f or additio na l cross sections . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 0 . 848 Profil e : PF 1 
warnin g:The ene rgy equat i on co uld not be ba l a nced wi t hin t he s pecifi ed number of iterati ons. The program used criti cal depth 

f or th e wat er s urf ace and cont inu ed on with t he cal cul at ions. 
warnin g :The conveyance rat i o ( upst r eam conveyance di vi ded by downs t ream conveyance) i s 1 ess t han 0. 7 or great er than l. 4 . 

Thi s may indi cate t he need for addi t iona l cross secti ons . 
warni ng:The energy l oss was greater th an l. O f t (0 . 3 m) . be t wee n the current and previ ous cross sec ti on . Th i s may indicate 

t he need for addi t iona l cross sec ti ons. 
warni ng:Duri ng th e standard step iterations, whe n t he assumed water s urf ace was set eq ual t o cr1t1cal dept h, t he cal cul ated 

water s urface came back bel ow cri ti cal dept h . Thi s indi cat es t hat t here i s not a val1 d subcntlcal answer. The 
program default ed to critical depth . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mirage ws h RS : 0.848 Profil e : PF 2 
warni ng: The energy equation ca ul d not be ba 1 a nced wi t hin t he specifi ed number of iterati ons . The program used cri ti ca 1 depth 

for th e wat er s urf ace and continu ed on wit h t he cal cul ati ons. 
warni ng :The conveyance ratio ( upstream conveyance divi ded by downs t ream co nveyance) i s 1 ess t han 0.7 or greater t han l. 4 . 

Thi s may indicate t he need for additional cross secti ons . 
warni ng:The energy l oss was greater t han l.O f t (0 . 3 m) . be t ween the current and previ ous cross secti on . This may i ndi cate 

t he need for additional cross sections. 
warni ng:ouring the standard step iterations, when t he ass umed wat er sur f ace was set eq ual t o cri tical dept h , t he cal cul ated 

wat er s urface came back be l ow critical de pt h. This indi cat es t hat t here i s not a vali d s ubcri t i cal answer. The 
p rogram defaul ted to cri tical depth . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mirage ws h RS : 0.785 Profil e : PF 1 
warnin g:The conveyan ce ra t io ( upstream conveyance divi ded by downstream co nveyance) i s less t han 0.7 or greater t han 1 . 4 . 

Thi s may indicate t he need f or add i t i onal c ro ss secti ons . 
River: Lr El Mi rage ws h Reac h : Lr El Mirage ws h RS: 0. 785 Profi 1 e: PF 2 

warni ng :The conveyance ra ti o ( up stream conveyance di vi ded by downstream conveyance) i s less t han 0.7 or great er th an 1.4 . 
This may indi cate the need for addi t i onal cross sect i ons. 

Ri ver : Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 0 . 758 Profi le : PF 1 
warn ing:The conveyance ra ti o ( upstream conveyance di vided by downstream conveyance) i s less t han 0.7 or great er than 1.4 . 

This may indi cat e t he need for additi onal cross sections. 
Not e : Mul tipl e cri t i cal depths were fou nd a t thi s l ocat i on . The cri tical depth wit h t he lowest, valid, energy was used. 

Ri ver: Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 0 . 758 Pro f ile : PF 2 
warni ng:The conveyance ratio ( upstream conveyance di vi ded by downstream conveyance) is less t han 0.7 or greater than 1.4. 

Thi s may indicate the need for add i t i onal cross sections. 
Note : Multipl e criti cal dept hs were fo un d a t thi s l ocat i on . The cri t ical depth wi t h t he lowest, valid, energy was used. 

Ri ver: Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 0.726 Pro f i l e: PF 1 
warning: oi vi ded f l ow compu ted f or t hi s cross - secti on . 

River: Lr El Mirage ws h Reach : Lr El Mirage ws h RS : 0.680 Profi l e: PF 1 
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war ni ng :The conveyance ra ti o (up s t ream conveyance divi ded by downstream co nveyance) i s l ess th an 0 . 7 or great er t han 1.4 . 
Thi s may indicat e t he need for add i t ional cross sect i ons. 

River: Lr El Mirage Ws h Reach : Lr El Mi rage ws h RS: 0.680 Profi le: PF 2 
warning: The conveyance ra ti o (upst ream conveyance di vi ded by downst ream conveyance) is less than 0. 7 or great er than 1. 4 . 

This may i ndicat e t he need for add i t i onal cross sect i ons . 
Ri ver : Lr El Mirage ws h Reac h: Lr El Mi rage ws h RS: 0 .646 Profi le : PF 1 

Mu l t 1pl e crit i cal dept hs were fou nd at t hi s l ocat i on. The criti cal depth wi t h t he l owest, val id, energy was used. 
Mi rage ws h Reac h: Lr El Mirage ws h RS: 0.646 Profi le : PF 2 

Note: 
Ri ver: Lr El 

Not e: Mult1pl e criti cal dep ths we re f ound at th i s l ocati on. The criti cal depth wi t h t he l owest , val id, energy was used. 
Ri ver : Lr El Mi rage ws h Reac h: L r El Mi rage ws h RS : 0 . 638 Profi 1 e: PF 1 

Mul t 1pl e cr i t i cal dep ths were f ound at t his l ocat i on. The cr i t i cal depth wi t h t he l owest, val id, wat er surf ace was Note: 
used. 

River : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0 . 638 
Note: Mult1pl e criti ca l depths were f ound at t hi s l ocation . 

used . 

Prof i l e: PF 2 
The criti cal depth wi t h the l owest, val id, water surface was 

River: Lr El Mi rage Ws h Reach : Lr El Mi rage Ws h RS : 0.634 Prof i l e : PF 1 Cul v: Cul vert #1 
war ni ng :ou ri ng subcriti ca l anal ys i s, with the exit l oss set =1. 0, t he pro j ected WSEL in cul vert has a l ower energy than the 

downstream energy. Mos t li ke l y, the downstream cross sect i on bl ocks part of the cul vert or the ineffect1 ve area i s 
se t t oo f ar i n . I nst ead of pro j ect ing the WSEL, t he program did an energy bal ance t o get the WSE L in s i de the cul vert 
at the downstream end. 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 0.634 Profil e : PF 2 cul v : cul vert #1 
warni ng: ou r ing s ubcritical analys i s, with t he ex i t l oss set =1 .0 , t he pro j ected WSEL i n cul vert has a l ower energy than t he 

downstream energy . Mos t li ke l y, the downstream cross sect i on bl ocks part of t he cul vert or th e ineff ect1ve area i s 
set too f ar in . I nstead of projecting t he WSE L, t he program di d an energy bal ance to get t he WSEL i nside t he cul vert 
at the downstream end. 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0.629 
Note: Mult l pl e criti ca l depths were f ound at thi s l ocation. 

used. 
Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 0 . 629 

Note: Mul t 1ple criti ca l dept hs were fo un d at t his l ocation. 
used . 

Profile: PF 1 
The cri t i cal dept h with t he lowest, va li d , wat er surface was 

Profi l e : PF 2 
The critical dept h wi t h t he l owest, va li d, water sur f ace was 

Ri ver: Lr El Mi rage Ws h Reach : Lr El Mi rage ws h RS: 0.610 Profi l e: PF 1 
warni ng:The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s l ess than 0 . 7 or great er than 1 . 4 . 

Thi s may indicate t he need f or add i t i onal cross sect i ons. 
Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0 . 610 Profil e: PF 2 

warning:The conveyance rat i o (upstream conveyance di vi ded by downst ream conveyance) is l ess t han 0 . 7 or great er than 1 . 4. 
Thi s may i nd i cate t he need f or add i tional cross secti ons. 

River : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0 . 583 Profil e: PF 1 
war ni ng:The energy l oss was greater t han 1.0 ft (0.3 m) . between t he curre nt and previous cross sect ion. This may indi cate 

th e need for additi onal cross sections. 
Ri ver: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 0.583 Profil e : PF 2 

warn ing :The energy l oss was greater t han 1. 0 ft (0.3 m). between t he current and prev i ous cross section . This may indi cat e 
t he need f or additi onal cross secti ons. 

Ri ver: Lr El Mirage ws h Reac h: Lr El Mi rage ws h RS: 0.533 Prof ile: PF 1 
warni ng:The conveyance rat i o (ups t ream conveyance di vided by downstream conveyance) is l ess than 0.7 or greater than 1. 4. 

This may ind i cate t he need f or additional cross sections. 
Ri ver: Lr El Mi rage Ws h Reac h: Lr El Mi rage ws h RS: 0.533 Profil e: PF 2 

warning :The conveyance ratio ( upstream conveyance di vi ded by downst ream conveya nce) is 1 ess t han 0. 7 or great er than 1 . 4. 
Thi s may indi cate t he need for add i t i onal cross secti ons . 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 0 . 500 Prof ile: PF 1 
war ning:The conveyance rati o ( up st ream conveyance divided by downstream conveyance) is l ess than 0.7 or greater t han 1. 4. 

Thi s may indicate t he need f or add i tional cross sections . 
Note: Mul t iple criti cal depth s were f oun d at t his l ocation. The cri t i cal dept h with t he l owest, val id , energy was used. 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS : 0 . 500 Profil e : PF 2 
warning:The conveyance rat i o (ups t ream conveyance di vided by downstream conveyance) i s l ess than 0.7 or greater t han 1 .4. 

Thi s may indicate t he need for add i t i onal cross sections. 
Note : Multipl e cr i t i cal dept hs were f ound at t hi s l ocat i on. The criti cal depth with the l owest, vali d, energy was used . 

Ri ve r : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0.493 Profil e: PF 1 
warni ng :The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) i s 1 ess t han 0.7 or great er than 1. 4 . 

Thi s may indi cat e t he need f or addit i onal cross secti ons . 
Note: Multi pl e cri tical dept hs were fo und at thi s l ocation. The critical depth wit h t he l owest, val id, water surface was 

used. 
River : Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 0 . 493 Profil e: PF 2 

warning:The conveyance rati o ( up stream conveyance divi ded by downstream conveyance) is l ess t han 0.7 or greater t han 1 .4. 
This may indi cate t he need f or additi onal c ross sect i ons. 

Note : Mu l t i pl e critical de pt hs were fo un d at thi s l ocation. The critical depth wi th t he l owest, val id, wat er sur f ace was 
used. 

River : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0.492 Profil e: PF 1 Upstream 
war ning : The ve 1 oc i t y head has changed by more t han 0. 5 ft (0 . 15 m) . This may indi cate the need for additi on a 1 cross sect i ons. 
war ni ng :The conveyance rat i o (upstream conveyance di vi ded by downst ream conveyance) i s l ess t han 0 . 7 or great er t han 1. 4. 

This may indicate t he need fo r addit i onal cross sec t ions. 
Note : Multi pl e criti ca l dept hs were fo und at t hi s l ocat i on . The criti cal dept h wi t h t he l owest, val id, water surface was 

used . 
Ri ver: Lr El Mi rage wsh Reach: Lr El Mi rage ws h RS: 0.492 Profile: PF 1 Downstream 

warning :The conveyance rat io ( up stream conveyance divi ded by downstream conveyance) is 1 ess t han 0. 7 or greater t han 1. 4. 
This may indi cate the need f or additi onal cross sections . 

Not e: Mu l t i pl e critical depths were fo un d at thi s l ocation. The crit ica l depth with t he l owest, val id, wat er surf ace was 
used. 

Ri ver : Lr El Mi rage ws h Reac h: Lr El Mirage ws h RS: 0.492 Profi l e: PF 2 Upstream 
war ning:The vel oci ty head has changed by more t han 0 .5 f t (0. 15 m). This may i ndi cat e t he need for addit i ona l cross sect ions . 
war ning :The conveyance rat i o ( upstream conveyance di vi ded by downstream conveyance) i s 1 ess than 0. 7 or greater t han 1 . 4. 

Thi s may i ndi cat e the need f or add i tional cross secti ons. 
Note : Mul tipl e cri ti cal depths were fo und at t his l ocat i on . The critical de pt h wit h t he l owes t , va li d , wat er surface was 

used. 
Ri ver: Lr El Mi rage Ws h Reach: Lr El Mi rage Ws h RS: 0 . 492 Profil e : PF 2 Downstream 

warning:The conveyance rat i o (upst ream conveyance divi ded by downstream conveyance) is l ess t han 0.7 or great er than 1. 4. 
Th i s may indicate the need f or additi onal cross sections . 

River: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0 . 491 Prof ile : PF 1 
war ning:The conveyance rat io ( up stream conveyance di vided by downstream conveyance) is l ess t han 0 . 7 or greater t han 1. 4. 

Thi s may i ndi cate t he need f or additional cross sections. 
Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0.491 Profile : PF 2 

war ning : The conveyance rat i o (ups t ream conveyance di vided by downstream conveyance) i s 1 ess t han 0 . 7 or great er than 1. 4 . 
Thi s may indi cate t he need f or add i t i onal cross sect i ons. 

Ri ve r : Lr El Mi rage ws h Reach: Lr El Mi rage ws h RS: 0.486 Profil e: PF 1 
warning :The energy equation coul d not be bal anced wi t hin the spec i fied number of iterat i ons. The program used cr i t i cal dept h 

for t he water surface and cont inued on wi t h t he ca l cul at i ons. 
warning :The conveyance rat i o (upstream conveyance divi ded by downstream conveyance) i s 1 ess t han 0. 7 or greate r t han 1. 4. 

This may i ndi cate th e need f or add i t i onal cross secti ons . 
warning :The energy l oss was great er t han 1 .0 f t (0.3 m) . between t he cu rrent and previ ous cross sect i on. Thi s may indi cate 

the need f or addi ti onal cross sect ions. 
warni ng:ouring the standard step i terati ons, when t he ass umed water surface was set equal t o cri t ica l dept h , the cal cul at ed 

wat er sur f ace came back bel ow criti cal dept h. This i ndicates t hat there is not a val id subcr i t i cal answer. The 
program defaul ted to crit i cal depth . 

River: Lr El Mirage ws h Reac h: Lr El Mi rage ws h RS : 0.486 
warni ng :The energy equat i on coul d not be bal anced wi t hin t he 

Profi le: PF 2 
specified number of i terat i ons. The program used criti cal dept h 
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for the water surface and continued on with the cal cul ations . 

warning : The conveyance rat i o (upstream conveyance divi ded by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4 . 
This may indi cate the need for add ition a 1 cross sections. 

warn ing: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indicate 
the need fo r additional cross sections . 

warni ng:During the standa rd step iterations, when the assumed wat er surf ace was se t equal to critical depth, the calculated 
water surface came back below critical depth . Thi s indicates that there is not a va lid subcritical answer. The 

• program defaulted to criti cal depth. 
Ri ver : Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 0.431 Profile : PF 1 

war ning :oi vided flow computed for this cross-section. 
war ning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4 . 

Thi s may indi cate the need for additional cross sections . 
River: Lr El Mirage wsh Reach : Lr El Mirage wsh RS: 0 . 378 Profile: PF 1 

warning :Di vided flow computed for this cross-section. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 0.7 or greater than 1.4. 

This may indicate the ne ed for additional cross sections. 
Note: Mu ltiple critical dept hs were fou nd at this location. The crit i ca l depth wi th the l owest, va li d, energy was used. 

Ri ver: Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 0.378 Profile: PF 2 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater t han 1.4. 

This may indicate the need f or add itional cross sect ion s. 
Note: Multiple critical depth s were found at this location . The critical depth with the l owest, valid , energy was used. 

River: Lr El Mirage ws h Reach: Lr El Mirage ws h RS: 0.345 Profil e: PF 2 
warni ng:The encroachment was i gnored because the encroachment was coded either outside of the cross section or inside of the 

channel . 
River: Lr El Mirage wsh Reach: Lr El Mirage ws h RS: 0.344 Profil e : PF 2 

warning:The encroachment was igno red because the enc roachment was coded either outside of the cross sect ion or ins ide of the 
channel. 

River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 0.316 Profile: PF 1 
warning :The conveyance rat io (u pstream conveyance di vi ded by downstream conveyance) is l ess than 0 . 7 or greater than 1 . 4. 

This may indi cate t he need for additional cross sections . 
River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 0.316 Profile: PF 2 

war ni ng:The conveyance ratio ( up stream conveyance divided by downstream conveyance) is l ess t han 0 . 7 greater than 1.4. 
This may indicate the need f or additional cross sections . 

River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 0.294 Profile: PF 1 
warning:oivided flow computed f or thi s cross-section. 
warning :The conveyance ratio (upstream conveyance di vided by downstream conveyance ) is 1 ess than 0. 7 or greater than 1. 4. 

Thi s may indicate the need for addition a 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indi cate 

the need for additional cross sections . 
Note : Mu ltiple criti ca l depths were found at this location. The cr1t1cal dept h w1th the lowest, va lid , energy was used. 

River : Lr El Mirage wsh Reach: Lr El Mirage wsh RS : 0.294 Profl l e: PF 2 
war ning :The conveyance ratio (upstream conveyance di vided by downstream conveyance) i s less than 0.7 or greate r than 1.4. 

Thi s may indi cate the need for addit ional cross sect ion s. 
Note: Multiple criti cal depths were f ound at this location. The critical dept h wi th the lowest, valid , energy was used . 

River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS : 0.265 Profi l e: PF 1 
warning:oi vi ded flow computed for t hi s cross-section . 
Note: Multiple critical depths were found at this l ocation . The crit i cal depth with the lowest, va lid , energy was used. 

Ri ver: Lr El Mirage wsh Reach: Lr El Mirage ws h RS: 0.265 Profile: PF 2 
warning:The energy equation cou ld not be balanced wit hi n the spec ified number of iterations . The program used critica l depth 

for the water surface and con tinued on with t he calculations. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) i s les s than 0 .7 or greater than 1.4. 

Thi s may indicate the need f or additional cross sect i ons. 
war ning :The energy l oss was greater than 1.0 ft ( 0.3 m). between the current and previous cross sect ion. Thi s may indicate 

the need fo r additional cross sect ions. 
warning:During the standard step iterations, when the assumed water surface was se t equal to critical depth , the calculated 

water surface came back below critical depth. Thi s indicates that there is not a valid subcriti cal answer . The 
program defaulted to critical depth . 

Note: Multiple critical depths were found at this location. The critical depth wit h the l owest, valid , energy was used. 
Ri ver: Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 0.219 Profil e : PF 1 

warning:oivi ded flow comp uted for th i s cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used . 

River : Lr El Mirage wsh Reach: Lr El Mirage ws h RS: 0.219 Profile: PF 2 
warni ng :Di vided flow computed fo r this cross-section . 
Note: Multiple critical depths were found at thi s location. The critical depth with the lowes t , valid, energy was used . 
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HEC-RAS Plan LEMWB PreProj River: Lr El M1rage Wsh Reach: Lr El Mirage Wsh 

Reach River Sta Profi le Q Total Min Ch El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ftlft) (ft/s) (sq ft) (ft) 

Lr El Mirage Wsh 1.500 PF 1 480.00 1109.98 11 16.76 1116.77 1 0.000059 0.89 536.39 106.02 0.07 

Lr E l Mirage Wsh 1.500 PF 2 480.00 1109 98 1116.76 1116.78 0.000058 0.89 536.72 106.05 0.07 

I I I 
Lr E l Mirage Wsh 1.436 PF 1 480 00 1109.01 1116 75 I 1116.76 0.000035 0.73 653.76 115.661 0.05 

Lr El Mirage Wsh 1.436 PF 2 480 00 1109 01 1116.75 1116.76 0.000035 0.73 654 14 115.67 0.05 

Lr El Mirage Wsh 1.392 PF 1 480 00 
: 

1108.76 1116.74 1116.75 0.000025 0.66 731.24 160.63 0.05 

Lr El Mirage Wsh 1.392 PF 2 480 00 1108 76 1116 75 1116 75 0 000025 0.66 731 .62 119.92 0 05 

Lr El Mirage Wsh 1.376 PF 1 470 00 1106 86 1116.66 111 1.69 111 6 73 0.000938 2.04 230 25 113.15 0 25 

Lr El Mirage Wsh 1.376 PF 2 470 .00 1106 86 1116 66 1111 69 , 1116 73 0.000933 2.04 230 65 113.18 1 0.25 

Lr El Mirage Wsh 1.366 ' Culvert I 
I 

Lr El Mirage Wsh 1.357 PF 1 470.00 1 1106.66 1111 .91 1112 541 0.007644 6 36 73.91 32.33 0.66 

Lr El Mirage Wsh 1.357 PF 2 470 00 1106.66 11 11.89 111 2 53 0 007779 6 401 73.41 32.20 0.66 

I I I 

Lr El Mirage Wsh 1.352 PF 1 470.00 1106.99 1111.98 1110 o8 l 1112.27 1 0.002063 4 34 108.20 1 53.98 0.38 

Lr El Mirage Wsh 1.352 PF 2 470 00 1106.99 11 11.96 111 0 08 11 12.25 0.002095 4.36 107.69 1 53.82 0.39 

Lr E l Mirage Wsh 1.347 PF 1 470.00 1 11 0724 , 1112.04 1109 96 1112.18 0.001228 3.05 154.04 52.79 0.29 

Lr El Mirage Wsh 1.347 PF 2 470.00 1107.24 [ 1112.02 1109.96 1112.17 0.001250 3 07 153.22 52.67 0.29 

I I 
Lr El Mirage Wsh 1.335 PF 1 470.00 1107 11 1112.09 1109.17 1112.12 0.000215 1.41 333.01 211.67 0.13 

Lr El Mirage Wsh 1.335 PF 2 470.00 11 07.11 1112 07 11 09.17 1 111 2.11 0.000219 1.42 331.36 211 .54 0.13 

Lr El Mirage Wsh 1.318 PF 1 47o.oo I 1105.67 1112.10 1108.13 1 1112.11 0 000057 0.84 558.10 222.49 0.07 

Lr El Mirage Wsh 1.318 PF 2 470.00 1105.67 1 11 12 08 1108.12 1112.09 0.000057 0.85 555 89 222.38 j 0.07 

I I 
Lr El Mirage Wsh 1.300 PF 1 470.00 1105 21 1112.10 1106 94 1112.10 0 0000 19 0.56 843.98 226.89 0 04 

Lr El Mirage Wsh 1.300 PF 2 470.00 1105 21 1 1112.08 1106.94 1112.09 0.000019 0.56 841 25 226.74 0 04 

I 
Lr El Mirage Wsh 1.231 PF 1 470.00 1104.40 111 2 10 1112.10 0.000005 0.32 1467.80 225.39 0.02 

Lr El Mirage Wsh 1.231 PF 2 470.00 1104.40 1112.08 1112.08 o.ooooo5 l 0 32 1 1463 811 225 29 1 0.02 

I 
Lr El Mirage Wsh 1.192 PF 1 470.00 1104.63 1112 10 11 05.53 1112 10 0.000005 0.30 1550 221 340 451 0.02 

Lr El Mirage Wsh 1.192 PF 2 470 00 1104.63 1112.08 11 05 53 11 12.08 0.000005 0.30 1545.90 340.22 0.02 

I 
Lr El Mirage Wsh 1.143 PF 1 470 00 1104 45 1112 09 1112.10 0.000021 0.59 797 .34 133.46 0.04 

Lr El Mirage Wsh 1.143 PF 2 470.00 1104 45 1112.07 I 1112 08 0.000021 0.59 794.98 133.35 0.04 



HEC-RAS Plan: LEMWB PreProj River: Lr El Mirage Wsh Reach: Lr El Mirage Wsh (Continued) 

Reach River Sta Profile Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Too Width Froude #Chi I 

(cfs) (ft) (ft) (ft) (ft) (tuft) (fUs) (sq ft) (ft) I 
Lr El Mirage Wsh 1.098 PF 1 470.00 1106.74 1112 06 1108 43 1112.08 0.000122 1.16 405.14 114.42 0.101 

Lr El Mirage Wsh 1.098 PF 2 470.00 1106.74 1112 05 1108.43 1112.07 0.000123 1.17 403.37 114.16 0.10 

Lr El Mirage Wsh 1.084 PF 1 190.00 1108.81 1 1111 .72 1112.04 0 012554 4.52 4202 1 36.21 0.74 

Lr El Mirage Wsh 1.084 PF 2 190.00 1108.81 1111 .67 1112 02 0.014278 4.73 40.21 35.72 0.78 

I 
Lr El Mirage Wsh 1.069 PF 1 190 00 1108.97 1111 56 1110 34 1111.66 0.001591 2 65 71 80 32.42 0.31 

Lr El Mirage Wsh 1.069 PF 2 190.00 1108.97 1111.49 1110 34 1111 .60 0.001760 2.73 69 53 32.39 0.33 

I I 
Lr El Mirage Wsh 1.060 Culvert I I ' I 

Lr El Mirage Wsh 11.046 I PF 1 190.00 1108.22 1111 49 1109.59 1111.56 0.000693 2 09 1 91.12 32.82 0.22 

Lr El Mirage Wsh 1.046 PF 2 190.00 1108.22 1111.42 1109.59 1111.49 0.000753 2.14 1 88.68 1 32.72 1 0.23 

I I 
1 Lr El Mirage Wsh 1.014 PF 1 190.00 1109.47 11 11 13 I 111 1.26 0.003119 2.95 64 33 1 45.83 1 0.44 

Lr El Mirage Wsh \ 1.014 PF 2 190 00 1109.471 1111 08 I 1111 .23 0.003439 3.05 62.35 45.62 0.46 

I I 
Lr El Mirage Wsh 0.978 PF 1 I 190.00 1108 31 1109.57 1109.55 1109.91 0.019364 4.66 40 81 58.26 0.98 

Lr El Mirage Wsh 0.978 PF 2 190 00 1108.31 1109.57 1109.55 1109.91 0.019334 4.65 40 83 58.27 0 98 

I 
Lr El Mirage Wsh 0.940 PF 1 190 oo l 1106.66 1108.29 I 1108.41 0.003624 1 2.83 67. 15 57.48 1 0 46 

Lr El Mirage Wsh 0.940 PF 2 I 190.00 1106.66 1108.29 1108.41 0.003623 2.83 67.16 57.48 0.46 

I I 
Lr El Mirage Wsh 0.892 PF 1 190.00 1106.02 1107.77 1107.83 0.001521 1 99 95 63 72.56 0.30 

Lr El Mirage Wsh 0.892 PF2 190.00 1106.02 1107.77 1107.83 0.001521 1.99 95.63 72.56 0.30 

I I 
Lr El Mirage Wsh 0 .848 PF 1 190.00 1105 03 1106.35 1106 35 1 1106.85 0.030402 5.66 33.58 34.25 1.01 

Lr El Mirage Wsh 0.848 PF 2 190.oo l 1105.03 1106 35 1106 35 1106.85 0.030434 5 66 33.57 34.24 1.01 

I I 
Lr El Mirage Wsh 0.785 PF 1 19o.oo l 1100 87 1 1105 41 1105.42 0.000104 0 73 288 68 137.68 0.07 

Lr El Mirage Wsh 0.785 PF 2 190.00 1100 87 1 1105.49 1 1105.50 0.000121 0.78 244.24 1 74.49 0.08 

I 
Lr El Mirage Wsh 0.758 PF 1 190.00 1103.55 1105.33 1104.62 1105.37 0.002595 1.69 112.70 121 .14 0.30 

Lr El Mirage Wsh 0 .758 PF 2 190 00 1103.55 1105.42 1104.62 1105.46 0.001953 1.55 1 122.62 112.35 0 26 

Lr El Mirage Wsh 0.726 PF 1 190.00 1101 66 1105.32 I 1105.33 0.000064 0.57 375.45 218.08 0.06 

Lr El Mirage Wsh 0.726 PF 2 190.00 1101 .66 1105 39 I 1105.40 0.000116 0 76 248 60 75.17 0.07 

I 
Lr El Mirage Wsh 0.680 PF 1 190 00 1101 .72 1105 31 1105.31 0.000060 0 57 396 85 295.64 0 .05 

Lr El Mirage Wsh 0.680 PF 2 190.00 1101 72 1105.34 1105.36 0.000198 0.99 192.50 57.09 0.09 

I l 



HEC-RAS Plan: LEMWB PreProj River. Lr El Mtrage Wsh Reach: Lr El Mirage Wsh (Continued) -
Reach River Sta Profile Q Total Min Ch El W S Elev CritW S E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi I 

(cfs) (It) (It) (ft) (ttl (ftlft) (ft/s) (sq ft) (ft) I I 

Lr El Mirage Wsh 0.646 PF 1 190.00 1102 00 1105.19 1103 47 1105.27 0 001461 2.31 83.25 j 88.14 1 0.26 ' 
Lr El Mirage Wsh 0.646 PF 2 190 00 11 02 00 1105.19 1103 49 1105.28 0 001538 2.32 82.02 32.40 0 26 

I 
Lr El Mirage Wsh 0.638 PF 1 190.00 1102.24 1105.14 1103.63 1105.21 0.001479 2.12 89.76 40.18 0 25 
Lr El Mirage Wsh 0.638 PF 2 190.00 1102.24 1105 14 1103.65 11 05.21 0.001479 1 2.12 89.76 40.16 0.25 

Lr El Mirage Wsh 0.634 Culvert I 

Lr El Mirage Wsh 0.629 PF 1 190.00 1102.04 1105.13 1103 40 110519 0001123 1.95 97 32 39.79 0 22 

Lr El Mirage Wsh 0.629 PF 2 190.00 1102.04 1105.13 1103.411 1105.19 0.001123 1.95 97.32 39.79 0 22 

Lr El Mirage Wsh 0.610 PF 1 I 190 00 1102 04 1105 00 11 05.06 0.001582 1.90 99.89 56 67 0.25 

. Lr El Mirage Wsh 0.610 PF 2 190 00 1102 04 1105 00 1105.06 0.001582 1.90 1 99.89 56 87 0.25 

Lr El Mirage Wsh 0.583 PF 1 190.00 1102.26 1104.58 I 1104.70 0 004265 2.84 66.80 43.70 0.41 

Lr El Mirage Wsh 0.583 PF 2 190.00 1102.26 1104 58 1104 70 0.004266 2.84 66.79 43.70 0.41 

I I I 
Lr El Mirage Wsh 0.533 PF 1 190.00 1101.08 1103 38 I 1103.50 0 004835 2.87 66.19 47 02 0 43 

Lr El Mirage Wsh 0.533 PF 2 190 00 1101 .08 1103 38 11 03.50 0.00483 1 2.87 66.21 47.02 0.43 

I 
Lr El Mirage Wsh 0.500 PF 1 190.00 1099.34 1103. 15 11 0112 1 1103 18 0.00085? j 1.46

1 130.02 66.64 0.19 

Lr El Mirage Wsh 0.500 PF 2 190 00 1099.34 1103.15 1101.12 1103.18 0.000857 1.46 130.03 68.64 0.19 

Lr El Mirage Wsh 0. 493 PF 1 190.00 1099.67 1103 08 1102.04 1103.13 0.001963 1.89 100.41 80.26 0 27 

Lr El Mirage Wsh 0.493 PF 2 190.00 1099 67 1103 oe l 1102.04 1103.13 0.001962 1 89 100.42 80.26 0.27 

I 
Lr El Mirage Wsh 0.492 Bridge 

Lr El Mirage Wsh 0.491 PF 1 190.00 1099 60 1102.08 1101 .56 1102.32 0.009642 3 95 48.07 54.13 0.60 

Lr El Mirage Wsh 0.491 PF 2 i 190.00 1099.60 1102 08 1101 .56 1102.32 0.009634 3.95 48.06 54.14 0.60 

Lr El Mirage Wsh 0.486 PF 1 190.00 1099 64 1101 .26 1101 26 1101.81 0 029754 5.93 32.05 29.82 1.01 

Lr El Mirage Wsh 0.486 PF 2 190 00 1099 64 1 1101 26 1101 26 11 01 81 0 029754 5.93 32.05 29.82 1.01 

Lr El Mirage Wsh 0 431 PF 1 290.00 1092 94 1098 04 1098.12 0.002712 2.30 126.30 146 24 0.32 

Lr El Mirage Wsh 0.431 PF 2 290 00 1092 94 1098.37 1098 43 0.001624 1.88 153.97 88 69 0.25 

I I 
Lr El Mirage Wsh 0.378 PF 1 290.00 1092 94 1097.92 1096 47 1097.93 0.000245 0 79 352.40 230 48 01 0 

Lr El Mirage Wsh 0.378 PF 2 290 00 1092.94 1098 04 1096 70 1098.06 0.000950 1.58 183.66 90.74 0.20 

I I 
Lr El Mirage Wsh 0.345 PF 1 290.00 1095.49 1097 75J 1096 99 j_ 1097.82 

'---
0.002821 2.~ .. - 142.41 '· 

112.74 0.32 
- ·- ----- -----



HEC-RAS Plan: LEMWB PreProJ River: Lr El Mtrage Wsh Reach: Lr El Mirage Wsh (Continued) 

Reach River Sta Profi le Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (fl) (ft) (ft) (ft) (Mt) (ftls) (SQ ft) (ft) 

Lr El Mirage Wsh 0.345 PF2 290.00 1095.49 1097.75 1096 99 1097.82 0.002826 2.04 142 33 112.73 0.32 

Lr El Mirage Wsh 0.344 ln l Struc\ I 

Lr El Mirage Wsh 0.316 PF 1 290.00 1092.90 1096.85 1096.87 0.001054 1.17 256.15 276.07 0.19 

Lr El Mirage Wsh 0.316 PF2 290.00 1092 90 1097.45 1097.46 0.000509 1.06 272.97 156.80 0.14 

Lr El Mirage Wsh 0.294 PF 1 290.00 1092.90 1096 44 1096.21 1096.55 0.009187 2.49 110.96 170.12 0.52 

Lr El Mirage Wsh 0.294 PF2 290.00 1092.90 1097.32 1096.36 1097.37 0.001547 1.73 167.97 106.27 0.24 

Lr El Mirage Wsh 0.265 PF 1 290.00 1094.52 1095.38 1094 68 1095 49 0 0034651 1.19 110.30 204.39 0.30 

Lr El Mirage Wsh 0.265 PF 2 290.00 1094.52 1096.37 1096.37 1096.66 0.022892 5.11 1 68.89 104.28 0.86 

Lr El Mirage Wsh 0.219 PF 1 290.00 1 1093.80 1094.77 1094 20 1094.84 0.003001 1.43 142.45 143.18 0 30 

Lr El Mirage Wsh 0.219 _ f>F2 _j 290.()1)_[ 1093.80 1094.82 1094 24 1094.90 0.003000 1.49 135.44 126.19 0.30 
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APPENDIX E.4 
POST-PROJECT CONDITIONS HEC-RAS OUTPUT 



LEMWB_Pos tP roj . rep 

X X 
X X 
X X 

HEC-RAS version 4 .1.0 Jan 2010 
u.s. Army Co rps of Engineers 

Hyd rologic Engineering Center 
609 Second Street 
Davis, California 

)()()()()()( xxxx xxxx XX 
X X X X X X X 
X X X X X X 

xxxxxxx xxxx X XXX xxxx )()()()()()( 

X X X X X X X 
X X X X X X X X 
X X )()()()()()( xxxx X X X 

PROJECT DATA 
Project Title : Lower El Mira9e wash Basi n-Post Project 
PrO) eeL F1 le : LEMWB_ POStPrO). prJ 
Run Date and Time: 2/ 22 / 2013 10:29 : 05 AM 

Project in English units 

Project Description: 

X 
X 
X 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

Lower El Mirage wash Basin, Projecc FCDMC 2012C018. Post projecc modeling of 
the 100% design . completed in January 2013. 

RAS model i s prepared by Dibble 
Engineering in s upport. of a CLOMR for t.he Lower El Mirage wash Basi n . 

Reach 
oesc ri pti on: 
From a point approx . 1160" upstream of the confluence w1th the 
Agua Fria River (R1ver M1le 0.219) to a po1nt approximately 500 feet north and 
1 , 200 feet west of the intersection of cactus Road and El M1rage Road (River 
Mile 1.514), a distance of 1. 295 river miles. 

The cross-section data were 
generated by civil3d. The mapped hydraulic base line represents the 
10,000-station point of the HEC-RAS model. 

Topographic mapping is based on 
2012 aeri a l photography and supplied by Cooper Aerial Mapping co. at 1"=40' 
scale and with 1' contour interval. Aerial data was collected in April of 2012 . 
This mapping is based on t:he project benchmark NGS Monument 4GA2, and uses the 
Nort:h American vertical Dat:um of 1988 (NAVD88). Field reconnaissance performed 
on September 18, 2012 . 

'scha rge data is from t:he Lower El Mirage wash Bas in 
:-1 model. The basis of hydrology for the watershed contributing to this 
eject i s the Loop 303/White Tanks ADMPU Area Hydrolo!JiC Analysis, Existing 

Conditions wit:hout: CIP, completed in 2009. This model 1ncludes capit:al 
improvement: projects ant:icipat:ed to be performed in t:he coming years. The model 
represents a 100-year ret:urn period and a 24-hour duration . several revisions 
we re made to t:he ADMPU model in order to correct inaccuracies and t:o model the 
proposed condition for t:he Lower El Mirage wash Basin project . see the project 
design report for additional information . 

Hydrologi c concentration point:s 
are noted in cross-section descriptions using the corresponding HEC-1 ID's. 
flow rates have been rounded to the nearest 10 cubic feet per second (cfs). 
Flow rates obt:ained from HEC-1 are applied at the downstream end of the 
rele vant s ub-basin. 

River Mile (RM) s tationing is based upon the estimated 

The 

tie in point. with downstream receiving waters. This point represents RM 0.000 . 
The assumed st:arting ws Elevat:ion is based upon normal depth in t:he st:udy wash. 

Horizontal and vertical coordinate Basi s for this project is as follows: 

1988 

Hori zonta 1--Ari zona St:ate Plane, Cent: ra 1 Region, NAD 1983 
vert:ical--NAVD 

PLAN DATA 

Plan Title: Lower El MHage wash Basin-Post Pro)ect 
Plan Fi 1 e : J : \ 2011\ 101122_01-Lower _El_MHage_wash\ Des1gn Notebook\ Cal cul at ions and Anal ysi s\ Drai nage \ HEC- RAS\ Proposed Condi t:ions 
Model \ LEMWB_PostPrO] . pOl 

Geometry Tit:le : Lower El Mirage wash Basin-Post Project 
Geometry Fi 1 e · j: \ 2011 \ 101122_01-Lower _El_Mi rage_wash\ De s i gn Not:ebook\ Cal cul ati ons and Anal ysi s\Drai nage \ HEC-RAS\Proposed conditions 

Mode 1 \ LEMWB_PostProj . gOl 

Flow Title 
Flow File 

Model \ LEMWB_PostProj . fOl 

Lower El Mirage wash Basin-Post Project 
j: \2011 \ 101122_01- Lower _El_Mi rage_wash\ Desi gn Not:ebook\Cal cul at:i ons and Anal ysi s\Drai nage \ HEC-RAS\ Proposed Conditi ens 

Plan summary rnformat:i on: 
Number of : cross sections 

Culverts 
Bridges 

Computational Information 

42 
3 
1 

Multiple openings 
Inline Structures 
Lateral Structures 

water surface calcu l ation tolerance 0.01 
0.01 
20 
0.3 
0 . 001 

~~!~~~;ln~~b~~ ~~l~~!~~~~~n~olerance 
Maximum di fference tolerance 
Flow tolerance fact:or 

0 
1 
0 
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computation options 
critical depth computed on l y where necessary 
conveyance calculation Method: At breaks 1n n values only 
Friction Slo~e Method: Average Conveyance 
computational Flow Regime: subcrnical Flow 

Encroachment Data 
Equal Conveyance True 
Left offset 0 
Right offset 0 

River 
RS 
1. 514 
1.449 
1.406 
1. 390 
1. 371 
1. 365 
1. 360 
1. 348 
1. 329 
1. 312 
1. 242 
1. 200 
1.115 
1. 069 
1. 047 
1. 020 
1. 014 
0 . 978 
0.940 
0.892 
0.848 
0. 785 
0.758 
0. 726 
0.680 
0.646 
0.638 
0.629 
0.610 
0 . 583 
0 . 533 
0 . 500 
0.493 
0 . 491 
0 . 486 
0.431 
0 . 378 
0 . 345 
0. 316 
0.294 
0.265 
0 . 219 

Lr El Mirage 
Profi 1 e 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 
PF 2 

FLOW DATA 

wsh Reach Lr El Mirage wsh 
Method va 1 ue1 va 1 ue2 

1 9933.0410062 . 86 
1 9920. 3310069 . 35 
1 9938 . 6810075.97 
1 9847 . 4610099 . 69 
1 9844 .7810097 .02 
1 9870.6710146.76 
1 9869.5410269 . 47 
1 9921 . 8410237.05 
1 9912.6910243 . 77 
1 9922 . 27 10269 . 1 
1 9905 . 4110240 . 88 
1 9877 . 4210646 . 87 
1 9615.410076.01 
1 9923 .610110 .43 
1 9938.9210061.36 
1 9952 . 4610041.13 
1 9939 . 8810028.84 
1 9951.1310032.36 
1 9949 . 5210027.72 
1 9947 . 5810052.62 
1 9967 . 7110037.17 
1 9963 . 1610037.65 
1 9947 . 1210059 . 47 
1 9964.1210039.29 
1 9970.1310027.22 
1 9982. 9 10015. 3 
1 9978 . 9910022 . 38 
1 9979. 810021.09 
1 9954 . 07 10041.7 
1 9967.1810032.58 
1 9958.1710036 . 28 
1 9935.0510038 . 01 
1 9929.7810029.99 
1 9922 . 8610023.07 
1 9958 . 9310024.94 
1 9950 . 2810047.02 
1 9961 . 1210051 . 86 
1 
1 9895 . 8810052 . 68 
1 9944 . 2610050 . 53 
1 9993.2110097 . 55 
1 9945 .3110327 . 11 

Flow Title: Lower El M1rage wash Basln-Post Project. 

LEMWB_ PostProj. rep 

Flow Fi 1 e : J : \2 011 \ 101122_01-Lower _El__t.n rage_wash \ Desl gn Notebook\Cal cul ati ons and Analysi s\Drai nage \ HEC-RAS\ Proposed conditions 
Model \ LEMWB_PostPrO]. f01 

Flow Data (cfs) 

River Reach RS PF 1 PF 2 
Lr El Mirage wshLr El Mirage wshl. 514 480 480 
Lr El Mirage wshLr El Mirage wshl. 390 470 470 
Lr El Mirage wshLr El Mirage wshl. 047 160 160 
Lr El Mirage wshLr El Mirage wsh0.431 290 290 

Boundary Conditions 

River Reach Profi 1 e upstream Downstream 

Lr El Mirage wshLr El Mirage wshPF 1 Normal s ~ 0.0055 Normal s ~ 0.003 

GEOMETRY DATA 

Geometry Tltle : Lower El Mirage wash Basin-Post Project 
Geometry F1le : j : \2011\ 101122_01-Lower_El_Mirage_wash\ Design Notebook\ Ca l culations and Analysis\ Drainage\HEC- RAS\ Proposed conditions 
Model \ LEMWB_PostProj.g01 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.514 

INPUT 
Description: BEGIN DETAILED STUDY 

Q~480 cfs (CPD42, 24 hr) 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9933 . 04 1118 . 4 9936.86 1118 . 17 9942.15 1117 . 29 9946. 54 1116 . 48 9954.49 1114.05 
9956.17 1113 .55 9958 .79 1112 . 9 9966.38 1111. 03 9971.18 1110 .91 9978. 3 1110 . 69 
9986 . 85 1110 . 65 9987 . 48 1110 . 65 9988.85 1110.6 9994. 92 1110 . 32 9997.4 1110.14 

9999.4 1109.98 10000 1110. 0310002 . 46 1110.2310002 . 69 1110.2410003 . 46 1110 .2 6 
10011 . 64 1110 . 2410017.91 1110 . 3410027. 55 1110 . 5710031.41 1110 . 6810039. 55 1112.53 
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LEMWB_PostProj. rep 
10043.98 1114.1810045.37 1114.6910045 . 93 1114.9110052 . 01 1117.1110056.96 1118.67 
10058.14 1119.0310059.33 1119.110062.86 1119.4 

Manning 'S n Values 
Sta n val Sta 

9933.04 .04 9966.38 

Bank Sta: Left Right 
9933.0410062.86 

CROSS SECTION 

RI VER: Lr El Mirage Wsh 

num= 
n val Sta 

.03510031.41 
n val 

. 04 

Lengths: Left Channel Right 
336.537 341 . 38 346 . 306 

coeff cant r. Ex pan . 
. 1 .3 

REACH: Lr El Mirage Wsh RS: 1.449 

INPUT 
Desc ription: 
Station Elevation Data 

Sta El ev Sta 
9910.09 1119.77 9910.42 
9920.24 1119.39 9920.33 

9933.5 1118.45 9938 
9953.31 1112.87 9955 . 67 
9969.19 1109.82 9970.66 
9991.19 1109.79 9991 . 3 

10007.12 1109.2710008.15 
10014.07 1109. 2 310014.23 
10025. 24 1109.6410031.23 
1004 2 . 64 1112 . 5 31004 7. 16 
10057.07 1117.3610059.07 
10072. 27 1119.7110075.35 

Manning's n values 
Sta n val Sta 

9910.09 .035 9920.33 

Bank Sta: Left Right 
9920. 3310069. 3 5 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 59 
El ev Sta El ev Sta 

1119. 75 9911.2 1119 . 78 9914.19 
1119.2 9921.6 1119 . 24 9923.64 

1117.51 9938.51 1117 . 34 9943.81 
1112.05 9957.95 1111 . 25 9958.23 
1109.76 9975.29 1109 . 76 9982.87 
1109.78 9997.93 1109 . 22 10000 
1109. 2 510008.62 1109 . 2 310011.03 
1109.2410018.13 1109 . 55 10019.5 
1110.42 10031.9 1110.510032.14 
1113.8110050.59 1114 . 910052.46 
1117.98 10060 . 8 1118.3310068 . 32 
1119.6510076.25 1119.6610076.92 

num= 
n val sta n val sta 

.04 9970.66 .03510025 . 24 

Lengths: Left Channel Right 
235.985 230 . 52 225 . 121 

El ev Sta El ev 
1119 . 9 9919.95 1119.93 

1119 . 25 9925.47 1119.11 
1115.67 9952. 52 1113.1 
1111.15 9963 . 66 1110.26 
1109 . 81 9990. 89 1109. 79 
1109.1710004.91 1109.01 
1109.1710011.72 1109.17 

1109 . 710024. 39 1109.67 
1110. 5410032.94 1110.7 
1115.58 10054.8 1116 
1119.5810069. 35 1119. 71 
1119.66 

n val Sta 
.0410069.35 

n val 
.035 

Coeff cant r. Ex pan . 
. 1 .3 

REACH: Lr El Mirage Wsh RS: 1.406 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9854.42 1118.44 9854.96 
9858.88 1118.16 9860.42 
9865.25 1117.6 9868 . 3 
9883.84 1116.79 9885.62 
9901.51 1116.26 9911.07 
9914.34 1115.89 9915.01 
9925.26 1116.6 9925.72 
9938.68 1117.18 9939.62 
9946. 72 1114.67 9953.25 

9965.5 1109.26 9966.21 
9981 . 29 1109.03 9981.37 

10000 1109.1510001.49 
10008.91 1109.1210010 . 34 
10023 . 86 1109.3210032.29 
10040 . 17 1109.9910044 . 18 
10062. 34 1117 . 3110065 . 26 
10075.97 1119. 51 

Manning ' s n values 
Sta n val Sta 

9854.42 .035 9938 . 68 

num= 81 
El ev Sta 

1118 . 42 9856 
1118 .1 9861. 2 5 

1117.48 9868.92 
1116. 74 9888. 53 
1115.97 9912.75 
1115.9 9915 . 37 

1116.67 9927.26 
1116.94 9942 . 21 
1112 . 38 9956 . 43 
1109.23 9975.25 
1109.03 9981. 5 
1109 . 1810002. 36 
1109 . 1810012. 63 
1109 . 0510037.33 
1111. 1210046 . 29 
1117. 9110068 . 61 

num= 4 
n val Sta 

. 04 9965.32 

El ev sta 
1118 . 38 9858. 5 
1118 . 02 9862. 3 
1117 . 45 9869 . 61 
1116.68 9890 . 74 
1115 . 91 9913 . 75 
1115 . 91 9922. 38 
1116 . 87 9929.08 
1116 . 31 9943.03 
1111. 51 9960 . 84 
1108.91 9977.62 
1109 . 04 9990 . 21 
1109 . 0310004 . 36 
1109 . 4310016.83 
1109 . 3210037.91 
1112 . 04 10050 . 7 
1118 . 6610071.92 

n val sta 
.03510037.91 

El ev Sta El ev 
1118.19 9858.79 1118.17 
1117 . 95 9864.84 1117.64 
1117.42 9874 . 96 1117.25 
1116. 58 9891. 12 1116. 55 
1115.91 9914 . 11 1115.9 
1115.99 9923 . 36 1116 
1117.17 9935. 79 1117 . 12 
1116.02 9945.04 1115 . 28 
1110.27 9965 . 32 1109.29 
1108.87 9979 . 53 1108.85 
1109.21 9997.83 1109.12 
1108. 7610007 . 42 1108 . 9 
1109.4410020 . 18 1109.42 
1109.36 10038.2 1109.45 
1114.1110056.82 1115 . 75 
1119.0610074.16 1119 . 38 

n val 
.04 

Bank Sta: Left Right Lengths : Left Channel Right coeff cant r. 
. 3 

Ex pan . 
. 5 9938.6810075.97 106 . 417 84.6 67.435 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9854 . 42 9935. 79 1118 T 

CROSS SECTION 

RIVER: L r El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 390 

INPUT 
Description: Upstream of cactus Road 

Q=470 cfs (SRD42, 24 hr) 
Station Elevation Data 

Sta El ev Sta 
9932.45 1117.66 9932 . 8 
9943.91 1115.43 9947.01 
9956. 57 1111. 5 9957.11 
9962 . 13 1110.35 9962.45 
9968. 33 1109. 3 9969 . 5 
9976 . 16 1107 . 81 9976 . 8 
9994.08 1106 . 87 9995.02 

10018.84 1107 . 1710022.08 
10024.23 1107.5510024.66 
10035.89 1111.4 10036 . 2 
10043.11 1114.110043.88 
10045.21 1114.5910045.95 
10051.95 1116.710053.85 
10066.63 1117.0810067.45 
10077.98 1117.6710079.12 
10087.85 1117.95 

num= 76 
El ev Sta 

1117. 62 9932.85 
1114.48 9950.63 
1111.38 9957.37 

1110 . 3 9962. 9 
1110 . 3 7 9969. 6 
1107.49 9977.6 
1106 . 86 10006.4 
1107.3810023.06 
1107. 56 10028.9 
1111 . 3910036.83 
1114 . 4 710044 . 21 
1114 . 8510046 . 46 
1116. 7910062 . 27 
1117. 1310067.84 
1117. 7510079.71 

El ev Sta El ev Sta El ev 
1117.62 9938.251116 . 76 9942.89 1115.7 
1113.32 9952.77 1112 . 62 9956.25 1111.59 
1111.33 9959.18 1111 . 09 9961.23 1110 . 6 
1110 . 24 9963.97 1110.17 9967. 56 1109. 71 
1110 . 14 9970.75 1109 . 55 9973.73 1108.52 
1107.29 9985. 56 1107.31 9986. 74 1107.29 
1106.9210011.17 1107.0310013.05 1107.1 
1107.4310023.57 1107.5310023.99 1107.55 
1108 . 8610033 . 62 1110 . 4110034.11 1111.06 
1111.6210037.75 1111.9110039.38 1112 . 51 
1114.5810044.61 1114.6310045.01 1114 . 63 
1114.9810048.51 1115.6310050.68 1116 . 25 
1117.05 10063. 3 1117.0510065.04 1117.08 
1117.1510070.14 1117 . 1410071.13 1117 . 17 
1117.7710079.83 1117 . 7710080.73 1117 . 83 
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Manning's n values 
sta n val Sta 

num= 4 
n val sta 

9932.45 .04 9977.6 .03510024.66 
n val sta 

. 0410051.95 
n val 

. 035 

LEMWB_PostProj. rep 

Bank Sta : Left Right Lengths: Left Channe 1 Right coeff cant r. 
. 3 

Ex pan . 
. 5 9932.4510051 . 95 113.312 98.02 103.066 

Ineffective Flow num- • 2 
Permanent 

T 
Sta L Sta R El ev 

9932.45 9995 . 71 1114.22 
10003.5310087 . 85 1116.1 T 

CULVERT 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 379 

INPUT 
Desc ri pti on: 
Distance from Upstream 
Deck/Roadway width 
weir coefficient 
upstream Deck/ Roadway 

num= 5 

XS - 29.5 
46 

2 . 6 
Coordinates 

Sta Hi Cord 
9947 . 821 1114 . 22 
10049.61 1117 . 31 

LO Cord Sta Hi Cord LO Cord Sta Hi Cord LO Cord 
9974.281 1114.9 10032 . 531117.36 
10080. 73 1117.83 

upstream Bridge cross section Data 
Station Elevation Data num= 76 

sta Elev Sta El ev Sta 
9932.45 1117.66 9932 . 8 1117.62 9932.85 
9943.91 1115.43 9947 . 01 1114.48 9950.63 
9956.57 1111. 5 9957.11 1111 . 38 9957.37 
9962.13 1110 . 35 9962.45 1110 . 3 9962. 9 
9968.33 1109 . 3 9969.5 1110. 37 9969.6 
9976.16 1107 . 81 9976.8 1107.49 9977.6 
9994.08 1106.87 9995 . 02 1106.86 10006.4 

10018 . 84 1107.1710022.08 1107 . 3810023 . 06 
10024 . 23 1107 . 5510024 . 66 1107. 56 10028.9 
10035.89 1111.4 10036 . 2 1111. 3910036.83 
10043.11 1114.110043.88 1114 . 4 710044 . 21 
10045.21 1114.5910045.95 1114 . 8510046 . 46 
10051.95 1116.710053.85 1116. 7910062. 27 
10066 . 63 1117 . 0810067.45 1117.1310067.84 
10077.98 1117.6710079.12 1117. 7510079.71 
10087.85 1117.95 

Manning's n values num= 
Sta n val Sta n val Sta 

9932.45 .04 9977.6 .03510024.66 

Bank Sta: Left Right coeff cant r. 
9932.4510051.95 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

9932 . 45 9995.71 1114.22 T 
10003. 5 310087. 85 1116 . 1 T 

Downstream Deck/Roadway Coordinates 
num= 7 
sta Hi cord LO Cord sta Hi cord 

9903.887 1115 11069930.797 1114.89 
9998 . 517 1115.6 110610046 . 62 1117. 36 
10097 . 02 1117.69 1106 

Downstream Bridge Cross section Data 
Station Elevation Data num= 99 

Sta El ev Sta El ev Sta 
9844.78 1117 9861.45 1116 9870 . 67 
9892.09 1115.16 9895.96 1115.07 9899 . 12 
9933.16 1114.46 9938.39 1114.3 9938.51 
9951 . 15 1114 9954.06 1113.84 9955.1 
9962.91 1113.26 9966 1113 9967.27 
9973 . 54 1112.25 9974 . 47 1112.16 9975.76 
9981.45 1111.25 9983.18 1111 9986 . 21 
9991.48 1109.68 9993.52 1109.41 9994.38 
9995.61 1107.23 9995.88 1107 9996 
10000.7 1106.71 10000.8 1106.73 10003.7 

10006. 73 1109.2410006. 88 1109. 2 510007.09 
10013.17 1110.9810013.23 111110013.39 
10020.63 111310021. 58 1113.2810023.98 
10027 . 25 111510027.95 1115.1310028.62 
10033.17 1115.9810033.35 111610035.72 
10043.42 1116.5410044.62 1116.5810045.45 
10050.65 1116.6810050.98 1116.710051.86 
10059.44 1117.1210064.29 1117 . 1910066.46 
10075.57 1117.0310077.78 1116 . 9710079 . 34 
10086 . 28 1116.7310089.04 1116 . 6210095 . 43 

Manning's n values 
Sta n val Sta 

9844.78 .035 9951 . 15 

Bank Sta: Left Right 
9958.4210020.63 

Ineffective Flow num= 
Sta L Sta R Elev 
1000710097 . 02 1117 

9844.78 9938 1117 

num= 
n val 

. 045 

Coeff Contr. 
. 3 

Permanent 
T 
T 

Upstream Embankment side s l o\'e 
Downstream Embankment side s ope 

Elev sta Elev Sta Elev 
1117.62 9938.25 1116. 76 9942 . 89 1115.7 
1113. 32 9952.77 1112.62 9956.25 1111. 59 
1111 . 33 9959.18 1111.09 9961. 2 3 1110 . 6 
1110 . 24 9963.97 1110.17 9967. 56 1109.71 
1110 . 14 9970.75 1109.55 9973.73 1108. 52 
1107.29 9985. 56 1107.31 9986.74 1107.29 
1106 . 9210011 . 17 1107.0310013.05 1107 . 1 
1107.4310023.57 1107. 5310023.99 1107.55 
1108 . 8610033.62 1110 . 4110034.11 1111.06 
1111.6210037.75 1111 . 9110039 . 38 1112 . 51 
1114. 5810044.61 1114.6310045.01 1114 . 63 
1114.9810048.51 1115.6310050.68 1116.25 
1117.05 10063 . 3 1117.0510065.04 1117.08 
1117.1510070.14 1117.1410071.13 1117.17 
1117.7710079 . 83 1117 . 7710080 . 73 1117.83 

n val Sta 
. 0410051.95 

Ex pan. 
. 5 

LO cord sta 
11069958.837 
110610066. 39 

Elev Sta 
1115 . 74 9871.29 
1115.02 9910.43 
1114. 31 9946. 5 
1113.75 9958.42 
1112.89 9968 

1112 9977.5 
1110. 52 9987. 35 

1109 9994. 57 
1106. 91 9997.08 
1106. 88 10004. 6 
1109.2710010.33 
1111.0410016.88 

111410024 . 29 
1115.2610031.02 
1116 . 1810037 . 15 
1116 . 5910047.58 
1116 . 7410056.45 
1117 . 1610068. 32 
1116.92 10083.2 
1116.6210097.02 

Ex pan . 
. 5 

n val 
. 035 

Hi cord LO Cord 
1114. 39 1106 
1117.31 1106 

Elev Sta 
1115.72 9881 . 38 

1114 . 9 9932 . 99 
1114.17 9947.69 
1113. 58 9961. 32 
1112. 8 9971. 2 
1111.8 9979. 73 

1110.37 9989.88 
1108 . 39 9995. 53 
1106 . 88 10000 

110910005 . 79 
111010011.36 
111210018 . 03 

1114.1210024.66 
1115.6710033.09 
1116.2810041.88 
1116.6710050.57 
1116.9710057.59 
1117 .1310072.94 
1116.8510085.07 
1116 . 71 

El ev 
1115.46 
1114.47 
1114 . 11 
1113. 36 
1112. 52 
1111.46 

1110 
1108 

1106.75 
1109.17 
1110.34 
1112.31 
1114.21 
1115.97 
1116.48 
1116.67 
1117.09 
1117.07 

1116.8 

Maximum allowab l e submergence for weir flow= 
Elevation at which weir flow begins 

5 horiz. to 1.0 vertical 
3 horiz. to 1.0 vertical 

.98 
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LEMWS_POStProj. rep 
Energy head used in spillway desig n 
Spill way height used in design 

s road crested we1r crest shape 

Number of Cu l vert s ~ 1 

Culvert Name shape Rise Spa n 
culvert #1 Circul ar 2 
FHWA Chart # - Concrete Pipe Cul vert 
FHWA Scale # 2 - Groove end entrance with headwall 
so lution criteria= outl et control 
c ul vert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss coef Exit Loss coef 

1.2 96 . 8 .013 .013 0 .2 1 
Number of Barre l s ~ 
Upstream Elevation 1107.03 
centerline Stations 

Sta. Sta. Sta. 
9996 . 7149999.80910002 . 53 
Downstream Elevation ~ 1106 . 88 
Centerline stations 

Sta. Sta. Sta. 
9997 . 081 1000010002.77 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 371 

INPUT 
Description : Downstream 
Station Elevation Data 

of Cactus Road 

Sta El ev sta 
9844 . 78 1117 9861.45 
9892.09 1115.16 9895-96 
9933 . 16 1114.46 9938.39 
995 1. 15 1114 9954.06 
9962 . 91 1113 . 26 9966 
9973 . 54 1112.25 9974.47 
9981.45 1111 . 25 9983.18 
9991. 48 1109 .68 9993. 52 
9995 . 61 1107.23 9995.88 
10000 . 7 1106 . 71 10000. 8 

10006. 73 1109 . 24 10006.88 
10013.17 1110 . 9810013.23 
10020.63 111310021. 58 
10027. 25 111510027.95 
10033 . 17 1115 . 9810033.35 
10043.42 1116 . 5410044.62 
100 50.65 1116 . 6810050.98 
10059.44 1117 . 1210064.29 
10075 . 57 1117.0310077.78 
10086. 28 1116 . 7310089.04 

Manning's n values 
sta n val sta 

9844.78 .035 9951.15 

Bank Sta : Left Rig ht 
9958.4210020 . 63 

I neffecti ve Flow num~ 
Sta L Sta R Elev 
1000710097.02 1117 

9844.78 9938 1117 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 99 
Elev Sta 
1116 9870.67 

1115.07 9899.12 
1114. 3 9938. 51 

1113.84 9955.1 
1113 9967.27 

1112.16 9975.76 
1111 9986.21 

1109.41 9994.38 
1107 9996 

1106.73 10003.7 
1109. 2 510007.09 

111110013. 39 
1113 .2810023 . 98 
1115.1310028.62 

1116100 35.72 
1116.5810045.45 
1116.710051.86 

1117.1910066.46 
1116. 9710079. 34 
1116. 621009 5. 4 3 

num= 
n val 

.045 

El ev sta 
1115.74 9871.29 
111 5.02 9910 . 43 
1114. 31 9946 . 5 
1113. 75 9958 . 42 
1112.89 9968 

1112 9977.5 
1110.52 9987 . 35 

1109 9994 . 57 
1106.91 9997.08 
1106.88 10004.6 
1109. 2710010.33 
1111.0410016.88 

111410024 . 29 
1115.2610031.02 
1116.1810037.15 
1116. 591004 7. 58 
1116.7410056 . 45 
1117.1610068.32 
1116.92 10083 . 2 
1116.6210097.02 

Lengths: Left Channel Right 
40. 501 31.672 29.35 

2 
Permanent 

T 
T 

El ev Sta El ev 
1115.72 9881.38 1115.46 
1114.9 9932.99 1114.47 

1114.17 9947.69 1114 . 11 
1113.58 9961.32 1113 . 36 
1112.8 9971.2 1112. 52 
1111 .8 9979.73 1111.46 

1110. 37 9989.88 1110 
1108 . 39 9995.53 1108 
1106 . 88 10000 1106 . 75 

110910005.79 1109.17 
111010011. 36 1110.34 
111210018.03 1112.31 

1114.1210024.66 1114.21 
1115.6710033.09 1115 . 97 
1116 . 2810041.88 1116 . 48 
1116 . 6710050.57 1116 . 67 
1116 . 9710057.59 1117 . 09 
1117 . 1310072.94 1117.07 
1116 . 8510085.07 1116 . 8 
1116. 71 

coeff Contr. 
. 3 

Ex pan. 
. 5 

REACH: Lr El Mirage Wsh RS: 1.365 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9870.67 1116 .24 9886.31 
9916.76 1115.38 9917.96 
9926.06 1115.24 9928.21 
9945.41 1114.11 9946.09 
9958.11 1112.84 9960.77 
9978.07 1110.11 9978.71 
9983 . 92 1109 9984.76 
9994.24 1106.94 9994.74 

10003.63 1107.1310004.02 
10011.78 110910012.44 
10029 . 07 1110.8410030.45 
10049.15 1110.0710049.28 
10054.35 1109.8410056.67 

10066 .8 1109.9310068.35 
10085 . 07 110910085.38 

10091 .4 1110.310091.63 
10108 .3 1113.9110108.76 

10127.72 1118.0110130.91 
10139. 85 1120. 5 310142. 69 
10146 . 18 112110146.76 

Manning ' s n values 
sta n val Sta 

9870 . 67 .035 9933.5 

sank Sta: Left Right 
9933 . 510029.07 

Ineffe ctive Flow num= 
Sta L Sta R Elev 

9870.67 9957 1116 
10032 10146. 76 1116 

num~ 97 
Elev Sta Elev Sta Elev Sta Elev 

1115.56 9895 . 63 1115.37 9901.58 1115.33 9915.12 1115 . 4 
1115 . 39 9921.33 1115.33 9923.24 1115.29 9925.27 1115.24 
1115.18 9933 . 5 1115 9933.59 1115 9939.51 1114.58 
1114.06 9946.78 1114 9951.22 1113.55 9956.41 1113 

1112.6 9966.91 1112 9968.35 1111.79 9973.14 1111 
1110 9979. 57 1109. 84 9981.06 1109. 55 9983 .16 1109.16 

1108.83 9989.16 1108 9992.26 1107. 38 9994.02 1107 
1106.82 9999.13 1106.98 9999 . 64 110710000 . 01 1107.01 
1107. 1510004.07 1107 .1510008.27 110810010.74 1108. 71 
1109.21 10014.8 111010015.09 1110.0810015.29 1110.13 
1110.7710039.17 1110.4210041.83 1110 .3210045.65 1110.49 
1110.0810049.55 1110.0610049.97 1110100 51.65 1109.95 
1109. 9410058. 37 1109.9310061. 3 5 1109. 7910065. 16 1109. 93 
1109.7910068.49 1109.7710071.29 1109 . 310071.61 1109 

1109. 310087. 58 1109. 7610089.08 1109. 92 10089. 7 1110 . 02 
1110. 3 510099. 3 5 1112 10102.6 1112. 6910104.04 1113 

111410109.64 1114.19 10120.7 1116.5310127.63 1117 . 99 
1118.6710132.53 111910135 . 33 1119 . 5910137.36 1120 
1121.0710142.78 1121.0610144.39 1121.0310145. 39 1121.04 

1121 

num= 
n val Sta 

.04510142.69 
n val 

.035 

Lengths: Left Chan nel Right 
28 . 041 25.87 40.642 

2 
Permanent 

F 

coeff cant r. 
.1 

Ex pan. 
. 3 
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LEMWB_PostProj. rep 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.360 

INPUT 
Description: 
Station Elevation Data num= 147 

Sta El ev sta El ev sta El ev sta El ev sta El ev 
9869.54 1116.48 9874.1 1116.29 9893 .49 1115.74 9897.21 1115 . 62 9907 . 84 1115 . 95 
9910.29 1116 9910.54 1116 9913.47 1116.09 9914.89 1116.15 9917.23 1116.22 
9918.92 1116.24 9921.28 1116.36 9922.61 1116 . 37 9925.46 1116 . 52 9926 . 38 1116.51 
9927 . 44 1116.47 9930.23 1116.69 9930.89 1116.6 9933.79 1116 9934.5 1115.94 
9936 . 74 1115.7 9942 . 01 1115.16 9942.72 1115.05 9943.31 1115 9954.63 1114.12 

9956.1 1114 9956 . 91 1113.87 9962.86 1113 9963.68 1112.85 9967.48 1112.17 
9968.52 1112 9973.82 1111.02 9973.92 1111 9974.09 1110.97 9979.33 1110 
9981.99 1109.37 9983.59 1109 9987.71 1108 .1 9988.18 1108 9989.63 1107.61 
9992.81 1106.75 9998.88 1106.7810000.01 1106 . 7810002.74 1106.8110006.55 1107.7 

10007.88 110810009.27 1108.3610011 . 69 110910017.31 1109.7710017.93 1109.89 
10018.2 1109.9410018.54 1110 10028 . 6 1110.4310038.53 111010057.06 1109.34 

10057.67 1109.3410064.15 1109.310064.39 1109.310071.74 1109.2810071.95 1109.06 
10072.28 1108.7410102.61 1108.7610103 . 14 1109 . 2510103.25 1109.2710107.35 1109.91 
10109 . 54 1110.2610111.63 1110.6210113.97 111110119.81 111210122.43 1112.43 
10126 .06 111310128.43 1113.38 10132.6 111410134.14 1114 . 2410139.35 1115 
10139.44 1115.01 10143 . 7 1115.62 10146.6 111610148.02 1116.1910149.93 1116 . 42 
10152 . 63 1116.7510157.16 1117.2410159 . 03 1117.4310161.63 1117.710162.61 1117 . 78 
10165.25 111810165.84 1118.05 10166 . 1 1118.0710169.59 1118.3610170.91 1118 .44 
10172.94 1118 . 5710174.91 1118.6910175.94 1118 . 7410178 . 58 1118.8510182.16 1118.99 
10182.31 1118 . 9910182.58 111910186.99 1119 . 0910187 . 29 1119.110190.49 1119.12 
10190.87 1119.1210193.97 1119.1410194.42 1119 . 1410197 . 57 1119.1110197.91 1119.11 
10201.19 1119 . 0710201 . 42 1119 . 07 10204.1 111910204 . 92 1118 . 9810204.99 1118.97 
10208. 33 1118. 8810208.68 1118 . 8610211 . 74 1118 . 7710212 . 3 7 1118. 7510213.07 1118. 74 
10215.48 1118.7110216.25 1118.7110218 . 56 1118 . 68 10219 . 4 1118.6910221.67 1118.7 
10222 . 43 1118.7210224.83 1118.74 10225.5 1118.7610228.12 1118.8210228.57 1118.84 
10231 . 52 1118.9110231.76 1118.9210235.04 1119.0410235.21 1119.04 10238 . 5 1119.15 
10240.99 1119.2710242 . 12 1119.310244.25 1119.410245.95 1119.4610247 . 59 1119.55 
10250.01 1119.6310251.17 1119.6910254.36 1119.82 10254.9 1119.8510258.56 1120 
10258.94 1120 . 0210261.41 1120.1910262.23 1120.2210265.34 1120.3510267.81 1120 . 39 
10269.26 1120 .410269.47 1120.4 

Manning's n values 
Sta n val sta 

9869 . 54 .035 9933.79 

Bank sta: Left Right 
9930 . 23 10028 . 6 

num= 
n val 

.045 

coeff contr. 
.1 

Expan. 
. 3 

Ineffective Flow num= 

Lengths: Left Channel Right 
78.839 66.31 48.457 

1 
Sta L Sta R El ev Permanent 
1005110269.47 1116 F 

CROSS SECTION 

RIVER: Lr El Mirage wsh 
REACH: Lr El Mirage Wsh RS: 1.348 

INPUT 
Description : 
Station Elevation Data 

sta El ev sta 
9884.74 1117 . 7 9891 
9897 . 68 1117.61 9897.8 
9902 . 36 1118 . 52 9904.73 
9907 . 75 1118.05 9908.43 
9915.43 1118.12 9921.84 
9929. 79 1117 9930 . 86 
9950.35 1114 . 21 9951 . 91 
9967.22 1112 9969.19 
9982 . 45 1109 . 91 9982.96 
9986.88 1110 9986. 99 

10000 1110.3110000.62 
10004.73 1110.1910007.51 
10013 . 73 1109.9710016.53 
10021.75 1108.6610025.24 
10090.12 1108.7210103 . 38 
10106.87 1109.3810107 . 15 
10121.39 111110125.38 
10133.07 1111.94 10134 . 1 
10141.08 1112.4110143.05 
10150.11 1112. 811015 3. 4 7 
10157.32 1113.0210157.38 
10164.83 1113.1110167.99 
10172 . 47 1113.1410174.96 
10181.56 1113.2810183 . 56 
10194.81 1113.84 10197.4 
10203.65 1114.410205 . 94 
10216.01 1115 . 3810218 . 87 
10227.92 1116.49 102 32 
10241.92 1118 10246.9 
10257.77 1119.0410259.87 
10268.77 1119.9710268.84 

10277 . 2 1118.8410277 . 29 
10284.87 1118.8710285.63 

Manning ' s n va 1 ues 
Sta n val Sta 

9884.74 .035 9897 . 6 

Bank Sta: Left Right 
9921.8410237.05 

Ineffective Flow num= 
Sta L Sta R Elev 
1004310290.17 1118 

num= 165 
Elev Sta 

1117.76 9894.05 
1117 . 6 9897.88 

1118.07 9904.99 
1118.06 9912.61 
1118.12 9922.08 
1116.84 9937.08 

1114 9959.49 
1111. 73 9974.19 
1109. 75 9984.12 
1110. 01 9990. 57 
1110 . 29 10002 .1 
1110. 1310011 . 19 
1109. 5610017.07 
1108.6710031.26 
1108. 7210105.02 
1109.4210113.55 
1111.38 10127.4 

1112 10136.3 
1112.5210145 . 27 
1112 . 93 10153.7 
1113 . 0210160.86 
1113.1310169.01 
1113. 16 10175 . 6 
1113. 3610185 . 53 

111410198 . 26 
1114.5710209.15 
1115 . 6310222. 9l 
1116.910232.46 

1118. 5 710249. 96 
1119.0510263.17 
1119.9610273.77 
1118.8410277.91 
1118 . 910287.85 

num= 
n val Sta 

.04510232.46 

El ev Sta El ev Sta El ev 
1117 . 66 9897.35 1117.58 9897 . 6 1117 . 61 
1117. 59 9899 . 46 1117.98 9901.88 1118. 59 
1117.98 9906.24 1117.56 9906.45 1117.63 
1118.1 9914.49 1118.11 9914.79 1118.11 

1118.09 9922.63 1118 9928.12 1117.24 
1116 9940. 35 1115. 54 9944.29 1115 
1113 9961.15 1112.79 9961.82 1112.7 
1111 9978.08 1110.48 9981.43 1110 

1109.38 9984.41 1109.46 9985.77 1109.86 
1110.38 9991.93 1110.46 9997.57 1110.35 
1110.2510003.52 1110.2210003.94 1110 . 21 
1110 .0310012 . 18 1110.0110012.51 1110 
1109.4410017 . 66 1108.7810017.86 1108 . 66 
1108.6710034 . 73 1108.6810087.74 1108 . 71 
1108.7310105.45 1109.0610105.67 1109.23 
1110.2210114.35 1110.3110120.17 1110.89 
1111.5410129.52 1111.72 10132.7 1111.91 
1112 . 1510136 . 95 1112.1910139.64 1112 . 34 
1112.6310146. 54 1112 . 6810149. 3 5 1112 . 78 
1112.94 10153 . 9 1112 . 9410156 . 57 1113 
1113.0910161.19 1113.110164 .43 1113.11 
1113.1310169.44 1113.1210171.98 1113.14 
1113. 1610178.07 1113 . 2110180. 22 1113.2 7 
1113 .4210187 . 28 1113.4810188.17 1113 . 52 
1114 .0510201 . 15 1114.2310202.06 1114 . 29 

1114 . 810209.91 1114.8610214.24 1115.22 
111610223.52 1116.0510223.96 1116.1 

1116.9410237.05 1117.4610241.84 1117.99 
1118.9310251.14 1118.9910251.25 1119 
1119.0510263.75 1119.0310263.81 1119.04 
1118.8910274.49 1118 . 8410274. 73 1118.82 
1118.8110280.83 1118 . 8110284.67 1118.87 
1118.8810289.02 1118.9210290 . 17 1118.97 

n val 
. 035 

Lengths: Left Channel Right 
90.351 98.62 105.803 

1 

coeff contr. 
.1 

Ex pan. 
. 3 

Permanent 
F 
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CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1 . 329 

I NPUT 
Description: 
Station Elevation Data num~ 141 

Sta El ev Sta El ev Sta 
9894 .1 1118.12 9894 . 62 1118 . 13 9896.19 

9898.83 1117.92 9900.28 1117.84 9901.04 
9902.91 1117. 71 9903.04 1117 . 75 9904.86 
9906.63 1118.33 9906.64 1118.2 9906.69 
9912.69 1118.67 9921.74 1115 . 9 9924.7 
9931.02 1113.13 9931.41 1113 9932.46 
9942.12 1113.48 9947.37 1113 . 45 9951.21 
9960.03 1111.77 9960 . 09 1111. 75 9961.65 
9976.25 1112.31 9976.63 1112 . 24 9977.89 
9983.02 1111 9983.76 1110 . 84 9987.7 
9997.01 1108.14 9997.67 1108 9997.96 

10012.78 1107.9810016.06 110810018. 37 
10026.06 1108.1110027. 52 1108 . 1210032. 32 
10041. 91 1108.2710043.79 1108 . 28 10051. 5 
1005 7. 72 1108.42 10061.1 1108.4610062.42 
10070 .69 1108.5610076.57 1108 . 6110129.38 
10139.03 1109.2410140.35 1109.2610143 . 13 
10150.17 1109. 3510153.39 1109 . 3910155.08 
10172.04 1109.5710176.49 1109.6210184 . 56 
10200. 28 111010201.17 1110.0810202 . 89 
10209.14 1111 . 5710211.12 111210211 . 36 
10222.89 1114. 52 10225.12 111510228 . 28 
10234.47 111710236.09 1117 . 35 10239 . 13 
10244.25 1119 . 110246.28 1119.5510248 . 86 
10256.16 112110257.98 1121. 2610258 . 51 
10266.86 1120 10271.4 1119 . 6410271.71 
10277.19 1120.48 10277 . 6 1120 . 5610282.22 
10283.38 1119. 55 10283.4 7 1119 . 5510283 . 91 
10299.53 1119.65 

Manning ' s n values 
Sta n val Sta 

num~ 3 
n val Sta 

9894.1 .035 9908.62 .04510246 . 28 

LEMWB_PostProj. rep 

El ev Sta El ev Sta El ev 
1118 . 17 9896.63 1118.14 9897 . 82 1117.99 
1117 . 77 9901. 7 1117. 58 9902.8 1117.72 
1118.09 9906. 31 1118. 54 9906 . 62 1118 . 42 
1117 . 67 9908.62 1118 . 15 9910 . 69 1118 . 67 

1115 9928 . 9 1113.79 9929 . 86 1113 . 51 
1113.32 9932.95 1113 . 48 9940.16 1113.5 
1113 .01 9951.32 1112 . 99 9958.52 1112 . 26 
1112 . 39 9963.31 1112.37 9968 . 95 1112.3 1 
1112.03 9978.06 1112 9978.12 1111.99 

1110 9989.63 1109.61 9992 . 73 1109 
1107 . 99 10000 1107.9110009 . 82 1107.97 
1108 .0310022.09 1108.0710022.72 1108.07 
1108 . 1710034. 72 1108.1910037 . 11 1108. 22 
1108.3610053 . 05 1108.38 10056 .3 1108.41 
1108 . 47 10065 . 9 1108 . 5110067.12 1108. 52 
1109.1510134 . 21 1109.1910135 . 44 1109.21 
1109 . 2810145.26 1109 . 310148.63 1109.34 
1109.410164 . 91 1109.510167.47 1109.53 
1109 . 710184. 72 1109 . 7 10185.2 1109.71 

1110. 2310206 . 08 1110 . 9110206 . 48 1111 
1112.05 10215 . 86 111310220 . 52 1114 
1115.6710229.81 111610234.07 1116.91 

111810239 . 81 1118.1510243.77 1119 
1119.8610250 . 06 112010251.08 1120.17 
1121.3310259 . 05 1121 . 2510260.86 1121 
1119.62 10272 . 6 1119 . 5510277.13 1120.47 
1119.63 10282 . 6 1119.5610283 . 25 1119.56 
1119.5610285 . 37 1119.5710298.75 1119.64 

n va l 
.035 

Bank Sta : Left Right Lengths: Left Cha nne 1 Right coeff Contr. 
. 1 

Expan. 
. 3 9912.691024 3. 77 99.994 92.2 105.714 

Ineffective Flow num~ 1 
Sta L Sta R Elev Permanent 
1007910299. 53 1118 F 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 312 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9913.67 1117.45 9913 . 9 

9917.4 1118.06 9918.99 
9922.27 1119.52 9922.58 
9925.71 1117.25 9929.71 
9959.82 1110.8 9961.34 
9972.91 1110.98 9973.78 
9986.34 1109.72 9991.41 

10000 1107.7810000.08 
10231. 75 1110.8410237.09 
10246 . 62 111410248.66 
10261.03 111710264.64 
10274.86 1118 .8510279.87 
10300 . 77 1119.3410301.64 

Manning's n values 
sta n val sta 

9913.67 .035 9924.48 

Bank sta: Left Right 
9922.27 10269.1 

Ineffect i ve Flow num~ 
Sta L Sta R Elev 
10125 10 319.1 1118 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num~ 64 
Elev Sta Elev Sta Elev Sta 

1117.45 9915.01 1117.51 9916.05 1117 . 58 9916.5 
1118.99 9919.72 1119.39 9921.3 1119 . 44 9921.86 
1119. 45 9924 .48 1119.01 9924.85 1118.38 9925.31 
1118 . 25 9931.71 1118.25 9933.92 1117.65 9947.88 
1110.31 9962.85 1110.97 9968.81 1110.95 9969.91 
1110 . 99 9976.97 1111.02 9977.05 1111.01 9979.38 

1109 9992.06 1108.91 9998.52 1108 9998.93 
1107.7710011.93 1108 10040.8 1108 . 510205.83 
1111.9910237. 22 1112.0210241 .88 1113 10245 . 4 
1114.4310251.39 111510253 . 04 1115.3510260.72 
1117.7410267.79 1118. 38 10269 . 1 1118.6510272.09 

111910291.64 1119.18 10293.8 1119.6110296.64 
1119.1610318.49 1119.03 10319.1 1119.03 

num= 3 
n val Sta 

.045 10269.1 
n va l 

.035 

Lengths : Left Channe 1 Right 
367.079 368.26 372.234 
1 

Permanent 
F 

Coeff contr. 
.1 

Elev 
1117 . 72 
1119 . 45 
1117.77 
1113.94 
1110 . 95 
1110 . 68 
1107 . 94 
1110 . 16 
1113.75 
1116.94 
1118 . 76 
1120.18 

Expan. 
. 3 

REACH: Lr El Mirage Wsh RS: 1.242 

INPUT 
Descript ion: 
Stat ion Elevation Data 

Sta El ev Sta 
9886.38 1116.49 9890.56 
9897.64 1115.87 9899.9 
9906 .15 1117.47 9911.65 

9920.3 1116.51 9920.68 
9939.36 1113 9947.54 
9959.44 1108.88 9960.85 
9969.41 1109.02 9976 .53 

9999.9 1107.22 10000 
10208.5 111010213.31 
10235.9 111610236.81 

10245.16 1117.8510245.89 
10260 . 22 1120.58 

num~ 56 
Elev Sta 

1116.49 9892.99 
1116.17 9900. 39 
1115.97 9916.11 
1116.61 9922.68 

1111.3 9953.89 
1108.42 9960.99 
1109.07 9979.6 
1107.2210038.32 
1110.9110213.81 
1116.2310236.99 

1118102 55 . 14 

El ev Sta 
1116.5 9895.11 

1116. 22 9901. 72 
1115.65 9916. 38 
1116.61 9929.87 

1110 9958.12 
1108 . 48 9962.29 
1108 . 82 9989. 88 
1108 . 1810203. 37 

111110214.44 
1116.2810240. 35 
1119 . 8510255.91 

El ev Sta El ev 
1116 . 75 9896.49 1116 . 15 

1116 . 6 9905.41 1117.7 
1115 . 63 9916.68 1115.61 

1115 9931.97 1114.55 
1109.16 9959.32 1108 .92 
1109 .07 9965.84 1109.05 

1108 9992. 62 1107 . 79 
1109 . 8510207.25 1109.97 
1111.0410215.98 1111.12 

1116 .910240.88 1117 
112010257. 41 1120.2 
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Manning's n values 
sta n val sta 

9886.38 .035 9916.38 

num= 
n val sta 

.04510240.88 
n val 

.035 

LEMWB_PostProj. rep 

sank Sta: Left Right 
9905 . 4110240.88 

Ineffective Flow num= 

Lengths : Left Channel Right 
181.216 222.8 371.089 
1 

coeff cant r . 
.1 

Ex pan. 
. 3 

Sta L Sta R Elev Permanent 
1022810260.22 1116 F 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1. 200 

INPUT 
Desc ri pti on: 
Station Elevation Data num= 257 

Sta Elev Sta Elev Sta 
9877.42 1115.71 9877 . 93 1115.74 9877.94 
9883.831116.13 9884.161116.09 9884 . 75 
9891.45 1115 9892.441114 . 85 9897 . 82 
9904. 34 1112.98 9905.92 1112 . 73 9910 .12 
9916 . 54 1111 9920.49 1110. 39 9922.98 
9933.62 1108.53 9935 . 04 1108.06 9935.12 
9938.84 1108.56 9943.58 1108.63 9945.98 
9952.18 1108.4 9953 1108.39 9953.95 
9959 . 45 1108.3 9960.51 1108.32 9962.15 
9970 . 92 1108 . 35 9974.84 1108.35 9975.44 
9978 .08 1108.47 9979.77 1108.29 9981.25 
9989.13 1108.01 9989.25 1108.01 9989.45 
9994.67 1107.15 9996 1106.8210004.06 

10006. 59 1107.6110007 . 98 1107.9110008.49 
10012. 36 1108.14 10015.1 1108 . 2610017.06 
10022.23 1108 . 4510030.19 1108.5710030.91 

10041 1108 . 66 10041.8 1108.65 10044 . 8 
10049.96 1108.6510052.65 1108.6710054.31 
10063.82 1108.6310065.72 1108.5710067.71 
10075.06 1108.310076.17 1108 . 2910077.14 

10083 . 9 110810085 . 51 1107.95 10088.4 
10092.04 1107.4910095.41 1107.1310098.81 
10115.87 1106.8410117 . 39 1106.8510126.23 
10133.9 1107.2710136 . 32 1107. 38 10138 

10144.95 1107.8710145.04 1107 . 8710149.08 
10166.82 1107 . 9510169.79 1107 . 9810170. 73 
10177.68 1108. 3410179.16 1108 . 4410179 . 52 
10186.52 1108.9310187.38 1108.9910187.53 
10202.29 1109.6610204.73 1109. 7810207.91 
10220.16 1110.0710228 . 89 1110.1210241.97 
10247 . 03 1110.2610250.66 1110.2710251.37 
10258 . 58 1110.310260 . 94 1110.310263.91 
10298 . 67 1110 . 4610303.31 1110.4610305.15 
10324.18 1110.4810326.41 1110 . 4710328.26 
10339.12 1110.4610343 . 24 1110 . 4610345.59 
10352.19 1110 . 4410353 . 92 1110.43 10356.4 
10363.24 1110.410364.87 1110 .410373 . 16 
10379 . 09 1110 . 3410382 . 13 1110. 33 10385 . 3 
10391.16 1110 . 2810394. 56 1110.2710398.14 
10406.86 1110.210407 . 74 1110.1910411.83 
10421.35 1110.11 10426.2 1110.0710426.55 
10441.94 1109.94 10442.2 1109.9410446.79 

10452.3 1109.8410458 . 25 1109 . 7710463.36 
10477 . 351109.5710479 . 681109.5410485.4 
10494.34 1109 . 3810496.57 1109.3510505.98 
10525.44 1109 10532 1108.9810540.44 
10547.57 1108.3510549.09 1108 . 8510564.85 
10579 . 91 1108.1710581.49 1108 . 5410582 . 66 
10593.86 1110.9210595.08 1111.1710599.17 
10606 . 84 1113.8310607.58 111410610.57 
10616.07 111610617.89 1116. 3910626.97 
10639.49 1119.3510646.87 1119.48 

Manning's n va 1 ues 
Sta n val sta 

9877.42 .04510633.14 

num= 
n val 

.035 

Elev Sta Elev Sta Elev 
1115.1 9879.45 1115.56 9881.97 1116.31 

1116.04 9885.12 1116 9887.86 1115. 57 
1114 9903 . 93 1113.05 9904.23 1113 

1112.04 9910.4 1112 9911.02 1111 . 9 
1110 9929.47 1109 9933.32 1108.56 

1108 .03 9935 . 34 1108.1 9936.55 1108.53 
1108.58 9946 . 95 1108.53 9949.64 1108.46 
1108.32 9955 . 29 1108.32 9956.29 1108.27 
1108.33 9964.49 1108.34 9968.31 1108.34 
1108.39 9976.11 1108.41 9977.81 1108 . 48 
1108.24 9984 .03 1108.19 9985.87 1108.17 

1108 9991.17 1107 . 89 9992.35 1107.82 
1106 . 8210004.51 1107 . 410005.22 1107.41 
1107.9910010 . 31 1108 . 110011 . 28 1108 .12 
1108.2910018.71 1108.3710021 .19 1108.4 
1108.5610037.22 1108.6410037.94 1108 . 62 
1108.6710045.74 1108.65 10048.6 1108 . 68 
1108 . 6310056.82 1108.6410062.46 1108.68 
1108.5410070.18 1108.4510071.79 1108.43 
1108.2710080 . 99 1108.1110081.38 1108.1 
1107.8710088.62 1107.8510088.73 1107.83 
1106.8310105.73 1106.8310108.61 1106.84 
1106 . 8510129.89 1107.0510130.87 1107 . 1 
1107.4810140.67 1107 . 63 10141.5 1107.68 
1107.8810163.09 1107.8810165.27 1107.89 
1107.9810172.89 110810174.51 1108.11 
1108.4610180.93 1108. 57 10184.2 1108 . 76 

110910187.61 110910188.64 1109.03 
111010209.68 111010215.31 1110.03 

1110.2410242. 72 1110.2410246.27 1110.26 
1110.2710254 . 63 1110 . 2910255.59 1110.29 
1110.3110265 . 29 1110.3110296.85 1110.45 
1110.4710316.02 1110. 4710317.88 1110.48 
1110 . 4810330 .49 1110 .4 710336.83 1110.47 
1110 . 4510347.37 1110.4510349 . 75 1110 . 44 
1110 . 4310358.95 1110 . 4210360.64 1110.41 
1110 . 3710374 . 69 1110 . 3610377.64 1110.35 
1110.3110386.64 1110. 3110389 . 93 1110 . 29 
1110 . 2510401 . 92 1110.2210402 . 93 1110 . 22 
1110.1610416.18 1110.1410416.82 1110.13 
1110.0710436.86 111010437.05 1110 
1109. 891044 7 . 28 1109. 8910447. 81 1109. 88 
1109.7210464 . 74 1109.710466.27 1109.69 
1109.4810488.37 1109.4410491.03 1109.41 
1109.24 10510 . 5 1109.1810511.65 1109.17 
1108.9210546.04 1108.8510546.48 1108.7 
1108.5410568.98 1107.54 10577.3 1107.54 
1108.77 10583 . 9 110910586.22 1109.44 

111210601.79 1112.6210603 . 44 1113 
1114.7110611.82 111510614 . 17 1115 . 55 
1118 . 3110633 . 14 1118.9610636 . 31 1119 . 28 

Bank sta: Left Right 
9877.4210345.59 

Ineffective Flow num~ 

Lengths : Left Channel Right 
361 . 242 446.53 648.669 
1 

coeff contr. 
.1 

Ex pan. 
. 3 

Sta L Sta R Elev Permanent 
10197.8810646.87 1118 F 

CROSS SECTION 

RIVER: L r El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.115 

INPUT 
oescri pti on: 
Station Elevation Data 

Sta El ev Sta 
9615.4 1115.65 9622. 47 
9639 . 5 1115.51 9640.95 

9646 . 15 1115.91 9650.26 
9672.47 1116 9672.73 
9687 . 02 1115.92 9691.68 
9707.01 1115 . 82 9731 . 98 
9741.04 1115. 53 9742 
9751.14 1115 . 47 9754.58 
9763. 59 1115 .4 9764.87 
9776.83 1115.29 9778.47 
9787.55 1115.19 9789.88 
9806.15 1115 . 01 9807 .02 

num= 112 
Elev Sta 

1115.68 9626. 72 
1114 . 8 9641.29 

1117.01 9650.46 
1116 9677.52 

1115.9 9694. 32 
1115. 58 9732.86 
1115.52 9745.55 
1115.45 9755.72 
1115.39 9769.45 
1115.27 9781.21 
1115 .16 9796. 72 

1115 9807. 36 

Elev Sta Elev Sta Elev 
1115.66 9632.91 1115.56 9634.3 1115. 51 
1114 . 58 9641. 59 1114.67 9642.65 1114.95 
1116 . 86 9650.76 1116. 74 9652.22 1116.67 
1115 . 97 9678.71 1115.97 9684.23 1115.94 
1115 . 88 9699.1 1115.86 9703 . 88 1115 . 83 
1115 . 57 9736.51 1115 . 56 9737 . 43 1115.55 
1115 . 51 9746. 56 1115. 5 9750 . 06 1115 .48 
1115.44 9759.09 1115.43 9760.3 1115 .42 
1115. 36 9772.46 1115. 33 9773.94 1115. 32 
1115.25 9783.01 1115.23 9785.56 1115.21 

1115 .1 9798. 34 1115.08 9804.65 1115.02 
1115 9808 . 03 1114 . 99 9808.97 1114 . 98 
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9809.63 1114.98 9827 . 36 
9851.81114 . 69 9856.36 

9866.23 1115.24 9868.42 
9887.481112.34 9889.85 
9907.71 1110.02 9907.89 
9951.51 1108.25 9951.74 
9967.07 1108.9 9979 

10005. 38 1106.4510008.03 
10041.04 1109. 7710042. 37 
10058.89 111310059.06 
1007 5 . 44 111510076.01 

Manning's n values 
Sta n val sta 

9615.4 . 035 9860.36 

Bank sta: Left Right 
9862.3610076.01 

CROSS SECTION 

RIVER: Lr El Mi r age Wsh 
REACH: Lr El Mi r age Wsh 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
965 4 .84 1116.16 9660. 36 
9684. 56 1115.94 9690.97 
9695. 23 1115.48 9700 . 64 
9719.82 1114 . 99 9720 
9758.56 1114. 76 9763.93 
9889.87 1115.15 9891.87 
9905.78 1114 9906 . 38 
9909. 42 1113 . 95 9912.54 
9924.61113.98 9925 . 79 

9932.46 1113 . 35 9933.76 
9941.89 1111 . 97 9942.48 
9960.82 1109.11 9961.62 
9972.65 1107 . 37 9981.04 
9996.05 1105 . 7210001.17 

10026 . 46 1107 . 0510026.94 
10039 . 74 1109 10040. 3 
10054.36 1109.4410058.83 
10065.441109 . 7210067.75 
10074 . 95 1110 . 4110078.81 
10084 . 91 1111. 5610088.03 

10099. 3 1113. 810101.4 3 
10104.63 1113.9410104.85 
10108.99 1114 . 210109.11 
10112 . 66 1114.9710115.21 

Manning's n values 
sta n val Sta 

9654.84 .035 9889.87 

Bank Sta: Left Right 
9923 . 610110.43 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

1114.87 9833.46 
1114.65 9857 . 59 

1115 9870.63 
1112 9892 . 71 
1110 9916.74 

1108.32 9953.01 
1108 9991.86 

1107. 0810029.12 
111010043.11 

1113.0310061.91 
1115 . 05 

num= 
n val Sta 

.045 9967.07 

LEMWB_Post:Proj. rep 
1114.82 9838. 54 1114.79 9850 . 22 1114.7 
1114.96 9860.36 1115.65 9862. 36 1115.65 
1114 . 72 9876. 55 1114 9882 . 98 1113 
1111.61 9897.39 1111 9900 . 36 1110.71 

1109 9949.23 1108.75 9950.01 1108.75 
1108 . 75 9960.07 1108.85 9963 . 54 1108.87 
1107.08 9995.91 1106.0810003 . 79 1106.08 
1107.6410030.15 1107.8310031 . 06 1108 
1110.1310053.34 111210058 . 58 1112.94 
1113. 5 510065 . 29 1113.8810066 . 54 1114 

n val Sta 
.05510029.12 

n val sta 
.04510061.91 

n val 
. 035 

Lengths: Left Channel Right Coeff Contr. Ex pan. 
.1 . 3 235.043 242.91 249.235 

RS : 1. 069 

num= 119 
El ev Sta Elev sta Elev Sta Elev 

1116.31 9668 . 8 1116.24 9674.31 1116 . 18 9677.05 1116.14 
1115.73 9693 . 78 1115.6 9694.27 1115 . 57 9694.68 1115.53 
1115.35 9709.4 2 1115.16 9713. 54 1115.06 9716.47 1115 
1114. 99 9724.18 1114.98 9724.57 1114 . 98 9728. 59 1114.97 
1114 . 73 9827 . 79 1114.29 9851.8 1114 . 14 9885 . 87 1114.15 
1115.15 9892 . 97 1115.06 9893.63 1115 9895.05 1114.88 
1113. 96 9907 . 7 1113. 54 9907 . 87 1113 . 49 9908 . 08 1113.55 
1113.95 9916 . 51 1113.96 992 3. 09 1113.99 992 3. 6 1113.99 
1113. 98 9926 . 49 1113.92 9927 . 02 1113 . 86 9929.97 1113.67 
1113. 21 9935.24 1113 9940 . 8 7 1112.12 9941.68 1112 
1111. 88 9948 .15 1111 9950.26 1110.65 9954.26 1110 

1109 9962 .19 1108.92 9968 . 97 1108 9971.73 1107.53 
1107.07 9983.09 1107 9992.01 1106 . 72 9994. 54 1106.09 
1105.7210004.12 1105 . 7110005.04 1105 . 9410008.16 1106.71 
1107.0610030.94 1107.6410033 . 39 1108 10034.3 1108.14 
1109.0910049.43 1109.410051.02 1109 . 4610052.67 1109.44 
1109.4910060.15 1109. 5310061.75 1109.5910063.73 1109.63 
1109. 8510069.87 111010071.08 1110 . 0910071.73 1110.15 

1110 . 810079. 64 1110.8810079.98 1110 . 9210080. 63 1111 
1112.0410090.69 1112.4210098.75 1113 . 7310099.23 1113.8 
1113. 9110102. 29 1113 . 9510103.39 1113.9310103.57 1113.95 
1113.9610105. OS 1113.9910105.23 1114.0110107.62 1114.16 
1114. 210110. 29 1114.2310110.43 1114.3110110.97 1114.93 

1114. 9310116.82 1114.9110120.55 1114.83 

num= 5 
n val Sta n val sta n val sta n val 

.045 9981.04 .05510030.94 . 04510116.82 .035 

Lengths: Left channel Right coeff Contr. Expan. 
145.193 117. 73 14 5. 066 . 3 . 5 

REACH: Lr El Mirage Wsh RS: 1.047 

INPUT 
Description: Upstream of El Mirage Road 

Q~160 cfs ( SRD53, 24 hr) 
Station Elevation Data 

Sta Elev Sta 
9860. 72 1115.69 9868.5 
9879.56 1115.61 9883.41 
9896 . 04 1115.3 9902.14 
9913.26 1113.78 9922.21 
9931. 67 1113.99 9934.82 

9942.4 1114 9946.48 
995 4 .62 1113.02 9954.82 
9964. 43 1112.24 9965.29 
9973.11 1111.51 9975.82 
9984 .38 1110.84 9984.81 
9992.66 1111.26 9994. 32 

10004 1105. 5410004 . 72 
10010.44 1111.1810011.63 

10021.7 1111.311002 5 . 51 
10031.7 1112.0910033 . 46 

10042. 44 11131004 5. 08 
10056 . 51 1114.0910056 . 97 

10064 . 1 1114.2910065. 6 7 
10070 . 01 1114.3410071.88 
10077 . 79 1114 . 3410078. 58 
10085. 52 1114.36 10086 . 2 

Manning ' s n values 
Sta n val Sta 

9860.72 . 035 9938.92 

Bank Sta : Left Right 
9938 . 9210061. 36 

Ineffective Flow num~ 
Sta L Sta R Elev 

9860. 72 9994. 32 1114. 61 
1000 5 .6610102.79 1114.61 

num~ 105 
El ev Sta El ev Sta 

1115.69 9873.64 1115.66 9874. 5 
1115.61 9887.17 1115 . 6 9888.33 
1115. 04 9908 1115.07 9909. 73 
1113. 92 9922. 3 7 1113. 92 9926.98 
1114.18 9938.92 1114.32 9940.21 
1113.67 9948.54 1113.49 9950.56 

1113 9958.16 1112.73 9959.53 
1112.18 9967.49 1112 9968.95 
1111 . 25 9979.78 1111 9980.58 
1110 . 84 9988.13 1110.92 9988.42 
1111 . 43 9994.921107.53 9995.27 
1105 . 7210005.07 1107. 5610005.66 
1111.0810016.42 1111.0810016.61 
1111.6 10026 . 9 1111.6910027.02 

1112 . 2610036.38 1112. 4910037.33 
1113 . 210046 . 24 1113.310051.87 

1114.0810059.09 1113.9710059.93 
1114 . 2810067 . 21 1114.2210067.63 
1114.3210074 . 28 1114.3710075.47 

1114 . 410080 . 95 1114.3910081.53 
1114. 3610087. 74 1114. 3 510101.69 

num= 
n val 

. 045 
Sta 

9996 
n val 

.055 
sta 

10004 

Lengths : Left Channel Right 
142 . 419 142. OS 142.219 
2 

Permanent 
T 
T 

Elev Sta Elev 
1115.64 9878. 54 1115.64 
1115.56 9889.93 1115.5 
1114.12 9912.82 1113.82 
1113.95 9931.28 1113.99 
1114.21 9942.33 1114.01 
1113.33 9951.59 1113.25 
1112.61 9961.7 1112.46 
1111.87 9969.5 1111.81 
1110.94 9980 . 8 1110.93 
1110 . 93 9989.19 1111 
1105.72 9996 1105. 54 
1111.4410005.86 1111.42 
1111.0910021.07 1111.27 
1111.710029.51 1111.95 

1112 . 5910041.02 1112.87 
1113.7410054.67 1114 
1113.9610061. 36 1114 . 2 
1114.2210068.98 1114.21 
1114.3610076.28 1114.35 
1114.3910083.26 1114 . 38 
1114.6310102.79 1114.65 

n val Sta 
.04510061.36 

coeff cant r . 
. 3 

n val 
.035 

Ex pan . 
. 5 
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CULVERT 

RIVER: L r El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 1.030 

INPUT 
Description: 
Distance from upstream 
Deck/Roadway width 
weir coefficient 
Upstream Deck/Roadway 

num= 4 

xs = 67 
50 

2 . 6 
coordinates 

LEMWB_PostProj.rep 

Sta Hi Cord 
9957 . 03 1112.98 

10051. 52 1113.42 

LO Cord Sta Hi Cord Lo Cord Sta Hi Cord LO Cord 
1104 9982.25 1112.97 110410034.49 1113.27 1104 
1104 

Upstream Bridge Cross section Data 
Station Elevation Data num= 105 

Sta El ev Sta El ev Sta 
9860.72 1115.69 9868. 5 1115. 69 9873.64 
9879.56 1115.61 9883.41 1115.61 9887.17 
9896.04 1115.3 9902.14 1115.04 9908 
9913.26 1113 . 78 9922.21 1113.92 9922.37 
9931.67 1113 . 99 9934.82 1114.18 9938.92 

9942.4 1114 9946.48 1113.67 9948. 54 
9954.62 1113 . 02 9954.82 1113 9958 .16 
9964.43 1112 . 24 9965.29 1112 . 18 9967.49 
9973.11 1111 . 51 9975.82 1111.25 9979.78 
9984. 38 1110. 84 9984. 81 1110. 84 9988.13 
9992.66 1111.26 9994.32 1111.43 9994.92 

10004 1105. 5410004 . 72 1105. 7210005.07 
10010.44 1111.1810011.63 1111.0810016.42 

10021.7 1111.3110025.51 1111.6 10026.9 
10031.7 1112.0910033.46 1112.2610036.38 

10042. 44 11131004 5. 08 1113.210046 . 24 
10056.51 1114.0910056 . 97 1114.0810059.09 

10064.1 1114.2910065.67 1114 . 2810067.21 
10070.01 1114 . 3410071.88 1114.3210074.28 
10077.79 1114.3410078.58 1114 . 410080.95 
10085. 52 1114. 36 10086 . 2 1114. 3610087.74 

Manning's n values 
Sta n val Sta 

9860.72 .035 9938 . 92 

Bank Sta: Left Right 
9938 . 9210061. 36 

Ineffective Flow num= 
Sta L Sta R Elev 

9860 . 72 9994. 32 1114.61 
10005.6610102.79 1114 . 61 

num= 
n val 

. 045 
Sta 

9996 

coeff Contr. 
. 3 

Permanent 
T 
T 

oownst ream Deck/Roadway Coordinates 
num= 3 

El ev Sta El ev Sta El ev 
1115.66 9874. 5 1115.64 9878. 54 1115.64 
1115.6 9888 . 33 1115 . 56 9889.93 1115 . 5 

1115.07 9909. 73 1114.12 9912 . 82 1113.82 
1113.92 9926.98 1113.95 9931 . 28 1113.99 
1114.32 9940.21 1114.21 9942 . 33 1114.01 
1113.49 9950.56 1113.33 9951.59 1113.25 
1112.73 9959.53 1112.61 9961.7 1112.46 

1112 9968.95 1111.87 9969.5 1111.81 
1111 9980.58 1110.94 9980.8 1110.93 

1110.92 9988.42 1110.93 9989.19 1111 
1107. 53 9995.27 1105 . 72 9996 1105. 54 
1107.5610005.66 1111.4410005.86 1111.42 
1111.0810016 . 61 1111.0910021.07 1111.27 
1111.6910027.02 1111 . 710029.51 1111.95 
1112.4910037.33 1112.5910041.02 1112.87 
1113 . 310051.87 1113.7410054.67 1114 

1113.9710059.93 1113 . 9610061. 36 1114.2 
1114.2210067.63 1114.2210068.98 1114.21 
1114.3710075.47 1114.3610076.28 1114 . 35 
1114 . 3910081.53 1114.3910083.26 1114.38 
1114 . 3510101.69 1114.6310102.79 1114.65 

n val 
.055 

Ex pan . 
. 5 

Sta 
10004 

n val sta 
. 04510061. 36 

n val 
.035 

Sta Hi Cord La cord Sta Hi Cord La Cord Sta Hi cord La Cord 
9904.83 1113.01 1104 9982.13 1112.97 110410037.41 1113.29 1104 

Downstream sri dge Cross Section Data 
Station Elevation Data num= 65 

Sta El ev Sta El ev Sta 
9897.76 1113.14 9900. 79 1113.14 9903.08 
9912.47 1112.73 9914 . 8 1112 . 46 9915.75 
9925.99 1112.27 9931.01 1112.23 9934.88 
9949. 52 1112.09 9952.46 1112 .1 9962.72 
9973.52 1111.34 9975.43 1111.25 9976.39 
9980.08 1111.18 9982.5 1111.11 9982.93 
9986.86 1111.09 9987.26 1111 . 1 9993.06 
9995.67 1105.73 9996.43 1105.44 9996 . 54 

10004. 33 1105.7310004 . 64 1107.2410005 . 27 
10013.38 1111.2210014.37 1111 . 2610016.71 
10023.28 1112 10025 . 1 1112 . 110031.11 
10039.61 1113.5710040.43 1113.6610041.13 

10044.1 1113.7710045.34 1113.7910046.79 

Manning's n values 
Sta n val sta 

9897.76 .035 9952.46 

Bank Sta: Left Right 
9952.4610041.13 

num= 5 
n val Sta 

.03 9994.73 

coeff cant r. 
. 3 

Elev Sta 
1113 .1 9909. 31 

1112.44 9918.71 
1112 .17 9940.01 
1111.43 9970.97 
1111. 26 9978. 76 
1111 . 11 9985.66 
1111 .13 9994.73 
1105.410003. 53 

1111.4710007.47 
1111.3910018.74 
1112.4510038.53 
1113. 710041.46 

1113.81 10058 . 9 

n val sta 
.04510005 . 27 

Ex pan . 
. 5 

El ev Sta El ev 
1112. 78 9910 . 84 1112.76 
1112.41 9922. 74 1112.27 
1112.13 9944.25 1112.13 
1111.33 9972.25 1111 . 33 
1111.17 9979.4 1111.17 
1111.08 9985.99 1111.09 
1111.46 9995.36 1107.25 
1105.410003.63 1105.44 

1111.3810010.81 1111.19 
1111.54 10020 . 2 1111 . 67 
1113.4410038.82 1113.48 
1113.7110043. 52 1113.74 
1113.6510074.25 1113.74 

n val sta 
. 0310041.13 

n val 
.035 

75 horiz. to 1.0 vertical 
75 horiz. to 1.0 vertical 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
spillway height used in design 

flow = . 98 

we1 r crest shape Broad crested 

Number of Culverts = 1 

culvert Name shape Rise Span 
culvert #1 Circular 5 
FHWA Chart # 1 - Concrete Pl pe culvert 
FHWA scale # 2 - Groove end entrance with headwall 
solution Criteria= Outlet control 
culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss coef 

1.2 140.4 .013 .013 0 .2 1 
Upstream Elevation = 1105.61 

Centerline Station = 10000 
Downstream Elevation= 1105.4 

Centerline Station = 10000 

CROSS SECTION 
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LEMWB_POstProj. rep 

RIVER: Lr El Mirage Ws h 
REACH: Lr El Mirage Ws h RS: 1 . 020 

INPUT 
oesc ri pti on: Downs t ream of El Mi rage Road 
Station Elevati on Data num= 65 

sta El ev s t a El ev • Sta 
9897.76 1113 .14 9900 . 79 1113. 14 9903.08 
9912.471112 . 73 99 14 . 8 1112 . 46 9915.75 
9925.99 1112 . 27 9931.01 1112.23 9934.88 
9949.52 1112 .09 9952 .46 1112 .1 9962.72 
9973.52 1111 . 34 9975 . 43 1111 . 25 9976.39 
9980.08 1111 . 18 9982.5 1111. 11 9982 . 93 
9986.86 1111.09 9987.26 1111.1 9993.06 
9995.67 1105.73 9996.43 1105.44 9996.54 

10004.33 1105.7310004.64 1107. 24 10005.27 
10013.38 1111 .2210014.37 1111 .2610016.71 
10023 . 28 1112 10025. 1 1112. 11003 1. 11 
10039 . 61 1113.5710040.43 1113.6610041.13 

10044.1 1113.7710045 . 34 1113 . 7910046.79 

Manni ng ' s n va 1 ues 
Sta n val St a 

num= 5 
n val Sta 

9897.76 .035 9952 . 46 . 03 9994.73 

El ev Sta 
1113. 1 9909. 31 

1112 .44 9918. 71 
1112 . 17 9940 .01 
1111.43 9970 .97 
1111.26 9978.76 
1111. 11 9985.66 
1111.13 9994 . 73 
1105.410003 . 53 

1111 .4 710007 . 4 7 
1111. 3910018 . 74 
1112.4510038. 53 
1113 . 710041.46 

1113.81 10058.9 

n val Sta 
.04510005.27 

El ev Sta El ev 
1112.78 9910. 84 1112.76 
1112.41 9922 . 74 1112 . 27 
1112 .13 9944 . 2 5 1112 . 13 
1111 .33 9972 . 25 1111 .33 
1111. 17 9979 . 4 1111 . 17 
1111 .08 9985 . 99 1111 . 09 
1111 . 46 9995.36 1107 . 25 
1105.410003.63 1105.44 

1111 .3810010.81 1111.19 
1111 . 54 10020 . 2 1111.67 
1113.4410038.82 1113.48 
1113.7110043.52 1113.74 
1113.6510074.25 1113.74 

n va l Sta 
. 0310041. 13 

n val 
.035 

Bank Sta: Left Ri ght 
9952.4610041. 13 

Lengths: Left cha nne l Ri ght 
33.477 31 .59 31 .979 

coeff cont r. Ex pan . 
. 3 . 5 

CROSS SECTION 

RIVER : Lr El Mirage Ws h 
REACH : L r El Mi rage Ws h RS: 1. 014 

INPUT 
Descript i on: 
Station El evation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
9865.68 1114.54 9866.5 1 1114.6 9867.81 1114.64 9871. 11 1113.64 9871 . 7 1113 . 4 
9874 . 13 1113.38 9880.59 1113.34 9882 . 46 1113.48 9883 . 6 1113.55 9885 . 13 1113 . 67 
9889.88 1113.88 9900.63 1113. 89 9913 . 16 1113.81 9917. 76 1113.94 9920. 7 1114.01 
9925.28 1114.08 9931.8 1114.07 9933 . 13 1114.06 9937.4 1 1113 . 91 9939 . 88 1113.8 
9942 . 63 1113 . 42 9944 . 29 1113.22 9946 . 22 1112 . 95 9948.2 1112.83 9948 . 71 1112.81 
9957 . 67 1111 . 37 9960 . 25 1110.95 9963 . 951110 . 359 9967 . 76 1109.75 9972.22 1109 
9974. 58 1108 . 25 9983 . 15 1105.43 9993 . 78 1105.4310001. 61 1108.4310003 . 09 1109 

10006.01 1109.7110016 . 65 1112. 19110022.22 1113.4910022.42 1113.5110024.91 1113.86 
10027.2 1113.9310028.84 1114 . 1310034.73 1114 . 2910034 . 98 1114. 310039. 36 1114.26 

10042.17 1114 . 2610049 . 91 1114 . 2410065.13 1114 . 1710086. 51 1114.1710100 .68 1114. 04 
10109.65 1114 .1910121. 36 1114 . 3 

Manning ' s n va l ues 
Sta n va l Sta 

9865 . 68 .035 9939 . 88 

Bank Sta : Left Ri ght 
9939.8810028.84 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Ws h 

INPUT 
oescri pti on: 
Stat i on El evat i on Data 

Sta El ev Sta 
9817 . 05 1112.04 9817. 46 
9824.38 1111 .77 9826 .54 
9838 . 79 1111.51 9839. 08 
9854 . 72 1111 .04 9856 . 59 
9875 . 83 1109 . 99 9878 . 65 
9889.44 1110.01 9889 . 68 
9916.12 1110 . 52 9922 . 17 
9939.13 1110.42 9951.13 
9967.88 1109.49 9968.6 
9987.48 1105.2410012 . 52 

10032.36 1110. 1910044.14 
10048.5 1112.510054. 15 

10060 . 85 1112 . 510061. 75 

Manning ' s n val ues 
Sta n val St a 

9817.05 .035 9951.13 

Bank Sta: Lef t Rig ht 
9951.1310032 . 36 

CROSS SECTION 

RIVER : Lr El Mi rage Ws h 

num= 
n va l sta n va l s t a 

.03 9983. 15 .04510003.09 

Lengths: Left Channel Ri ght 
194.325 192.21 191.135 

RS: 0.978 

num= 63 
El ev Sta El ev St a 

1112.03 9818 . 4 1111 .99 9820 .29 
1111. 73 9828 . 5 1111 . 73 9832 .04 

1111. 5 9840 .15 1111 .5 9847. 01 
1110.93 9862. 5 1110.62 9865. 19 
1109.84 9879.81 1109.82 9882 . 92 
1110 . 02 9906 . 19 1110 .12 9913 . 86 

n val St a 
. 0310028.84 

n val 
.035 

coeff Contr . Ex pan. 
. 1 . 3 

El ev sta El ev 
1111. 94 9822 . 92 1111 .82 
1111 .7 9834 . 62 1111. 64 

1111 . 17 9849 .17 1111 .08 
1110 . 49 9866 . 96 1110 . 41 
1109 .78 9885.05 1109 . 9 
1110 . 49 99 14 . 64 1110.5 1 

1110 . 52 9925.3 1110 . 51 9933. 11 1110.44 9934.89 1110 .41 
1110. 34 9953.72 1110.22 9960 . 52 1109 . 94 9966.96 1109 . 54 
1109.47 9969.47 1109 .45 9970 . 65 1109. 44 9971. 71 1109. 17 
1105.23 10027.4 1108.9510028.92 1109.3210029.461109.456 
1113.1210044.38 1113.0310044.96 1112.8610048. 39 1112. 51 
1112.3510054 . 85 1112. 3510056.79 1112.3410058. 17 1112.38 
1112. 5610062. 59 1112. 56 

num= 
n va l sta n val 

. 0310032 . 36 .035 

Le ngths : Lef t Chann el Ri ght coeff cant r. Expan . 
203.474 201. 61 199. 738 . 1 . 3 

REACH : Lr El Mi rage Ws h RS: 0. 940 

INPUT 
Description: 
Station Elevation Dat a 

Sta El ev Sta 
9886. 2 3 1112 .17 9886.49 
9895.95 1111.13 9897 . 66 
9920 . 23 1110.02 9927.8 
9943.16 1109.96 9943.79 
9954.37 1109.23 9967.43 

10027.721108.83310045.39 
10051.06 1109.3610052.01 

num= 38 
El ev Sta 

1112 .13 9888.74 
1111. 01 9905. 91 
1109 . 79 9932.01 
1109.96 9946.01 
1109.04 9971.74 
1113.2410046.67 
1109.3610054.46 

El ev Sta El ev St a El ev 
1111 .88 9889.25 1111 .81 9891 . 97 1111 . 54 
1110.46 9912 . 14 1110.26 9915 . 97 1110 . 1 
1109 . 8 9937 . 42 1109 . 77 9942 . 27 1109.94 

1109 . 97 9949 . 52 1109 . 98 9952 1109.6 
1108 . 97 9987 . 5 1105.0310012. 51 1105.03 
1112 . 2710048. 19 1110.9510050.08 1109.82 
1109.4210058.39 1109.7910058.55 1109.8 
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LEMWB_PostProj. rep 
10058.71 1109.8210061.39 1110.0510062.53 1110.11 

Manning ' s n values 
Sta n val Sta 

9886.23 .035 9949.52 

Bank Sta: Left Right 
9949 . 5210027.72 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 
n val sta 

. 0310027.72 
n val 

. 035 

Lengths: Left channel Right 
257.892 252.94 248.284 

coeff cant r. Expan . 
.1 . 3 

REACH: Lr El Mirage Wsh RS: 0.892 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9895. 34 1110 . 18 9904.04 
9925.32 1110.26 9934 . 34 

9951.9 1109.63 9956.29 
10012. 51 1104.7810018.11 
10029 . 27 1106.9610033.27 
10052.62 1110.3310055.58 
10063 .31 1113.9910064. 46 

10071.2 1112.6810071.27 
10078.11 1111.5610078.88 
10091.41 1110. 25 10097.96 
1010 7. 79 1110 . 9510108 . 38 
10116.43 1110 .2510117.26 
10132.07 1110.2310136.48 
10159.18 1110.8310159.62 

Manning's n va lues 
Sta n va l Sta 

9895.34 . 035 9947.58 

Bank Sta : Left Right 
9947.5810052.62 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

num= 69 
Elev Sta 

1110 . 2 9906 . 99 
1110 .46 9936.86 
1108 .95 9971. 73 
1106 . 1810020.08 
1107. 6410036 . 62 
1110. 71 10059.4 
1113 . 5 71006 5 . 84 
1112. 710071. 3 5 

1111. 13 10079.9 
1110. 1410101 . 38 
1111. 0810110.26 
1110. 2710117.47 
1110.2710139. 75 
1110. 8310159.89 

num= 
n val Sta 

. 0310052.62 

Elev Sta 
1110.2 9923.9 

1110. 51 9942.78 
1108 . 72 9976. 2 3 
1106.2210020.67 
1108.1710041.16 
1112.35 10059.5 
1113 . 041006 7. 11 

1112. 710074.82 
1110 .6210083 .78 
1110.1410106.07 
1111.4410113.07 
1110.2710117. 72 
1110.4710141.98 
1110.8410162.18 

n va l 
.035 

Lengths: Left Channel Right 
232.214 228 . 8 226 .427 

Elev Sta Elev 
1110.2 3 9924.22 1110.23 
1110.35 9947.58 1110. 28 
1107. 59 9987.49 1104.78 
1106.23 10021.7 1106.32 

1108.810046.94 1109.54 
1112.410060.05 1112.65 

1112.5210068.64 1111 . 89 
1112.8210074.89 1112.8 
1110.4910089.62 1110.34 

1110.110106.49 1110.33 
1110.8510114.66 1110.51 
1110.2810119.91 1110.26 
1110. 5610158 . 57 1110.84 
1110.83 

coeff contr. Ex pan. 
.1 . 3 

REACH: Lr El Mirage Wsh RS: 0.848 

INPUT 
oescri pti on: 
Station Elevation Data num= 43 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9879.95 1109.93 9882.07 1109 . 74 9884 . 77 
9891.21 1109.05 9895.38 1108 . 99 9896.26 
9906.67 1108 .93 9913 . 21 1108 .88 9934.21 
9957.42 1109.62 9959 .16 1109.68 9960.84 
9983 . 68 1105.49 9986.71 1104.74 9987 . 45 

1109.43 9889 . 12 1109.17 9890 .07 1109 . 09 
1108.97 9902.19 1108.87 9904 .07 1108 . 87 
1108 .97 9935.2 1108.97 9949 . 28 1109.27 
1109.65 9967.29 1109.58 9967 . 711109.475 
1104.55 10012.6 1104.5510013.76 1104.84 

10014.53 1105.0310014.63 1105.0310018 . 82 
10026 .4 1105.9510026 .61 1106 . 0410030.08 

10037.17 1109 .86 10040 .9 1111.3810046.12 
10050 . 4 1113.3510052.96 1113 . 51 10060 

1105.110023 .59 1105.2410026 .26 1105.93 
1107.310034 .17 1108.6810035.4 5 1109 . 13 
1112 .510048 . 24 1113.0310049.75 1113 . 25 

1113 . 91 

Manning's n values 
Sta n val Sta 

9879.95 .03 9967.71 

Bank Sta: Left Right 
9967.7110037.17 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 
n val sta 

.04510037.17 
n val 

.03 

Lengths: Left Channel Right 
286 .107 335 . 49 372.789 

coeff Contr. Ex pan. 
.1 . 3 

REACH: Lr El Mirage Wsh RS: 0.785 

INPUT 
oesc ri pti on: 
Station Elevation Data 

Sta El ev Sta 
9728 . 17 1110.15 9730.3 
9742.18 1110.77 9755.28 
9788.65 1110.9 9793.82 
9803.27 1110.65 9807.75 

9816.7 1108.76 9818 . 41 
9829.79 1110.08 9832 . 83 
9842.38 1111.32 9843 . 82 
9857.42 1109.24 9857.52 
9872.25 1107 .31 9873.96 
9910.49 1106.14 9913.44 
9939.55 1104 . 53 9944.5 
9964.54 110 3.92 9970 . 91 
9986.06 1101.97 9986.42 
9999.06 1100.99 10000 

10010.52 1100.9610018 . 49 
10038.11 1104.210039.09 
10064.65 1105 . 6810067 . 59 
10099. 66 1106 . 2410105 .03 
10124.27 1107.4910129.94 

Manning's n values 
Sta n val Sta 

9728.17 .04 9963.16 

Bank Sta: Left Rig ht 
9963.1610037.65 

CROSS SECTION 

num= 93 
El ev Sta El ev Sta El ev Sta El ev 

1110 . 31 9731 . 54 1110 .4 9734.28 1110.63 9736.7 1110.68 
1110.89 9758.31 1110.91 9766.65 1110. 92 9783 . 91 1110 . 91 
1111. 11 9796. 97 1111.16 9800. 86 1110 . 92 9802 . 4 7 1110. 83 
1109 .57 9810.78 1109.16 9811 . 81 1109 9812 . 85 1108.97 
1108.66 9820.71 1108.56 9827.14 1109.58 9828 . 77 1109.86 
1110.69 9836.42 1111.13 9838.38 1111.3 3 9841.08 1111 .31 
1111.16 9847.18 1110.65 9849.54 1110.35 9853.25 1109.7 
1109. 23 9857.59 1109.22 9865 . 32 1107 .93 9868 . 04 1107.7 
1107 . 19 9891.08 1106. 83 9892.59 1106.8 9900.54 1106 .53 
1105.99 9921.89 1105 .41 9928 .14 1105 .02 9933.91 1104 . 75 
1104 .35 9947.92 1104 . 27 9960.121104 . 02 9963.161103 . 95 
1103. 51 9975.99 1103.22 9978.04 1102.94 9981.3 1102.46 
1101.92 9986.85 1101.88 9992.81 1101.45 9996 . 72 1101.12 
1100.9810005.19 1100.8910007.76 1100 .8710008 . 62 1100.88 
1101.3910023 .22 1102. 1510025 .73 1102.5610037.65 1104 . 14 
1104.2610048 .61 1104.76 100 52 . 5 1104. 9710057 . 78 1105.31 
1105.8210073.43 1106.01 10082.4 1106. 3610093 . 55 1106.19 
1106 .2710105.85 1106 .310108.2 3 1106. 4610120. 85 1107.16 
1107.9910131.44 1108. 33 

num= 
n val sta 

. 04510037.65 
n val 

.04 

Lengths : Left Channel Right 
148.161 142.54 13 7 . 432 

Coeff Cant r . Ex pan. 
. 1 . 3 
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RIVER: Lr El Mirage Wsh 
REACH: LrEl MirageWsh RS: 0 . 758 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9796.01 1111.01 9799.65 

9807.4 1110 9813.34 
9820.891109.82 9827.35 
9841.64 1110.14 9845.47 
9864.86 1107.74 9865. 31 
9902.07 1106.11 9905.07 
9938.52 1105. 31 9947.11 
9966.71 1104.53 9968.43 
9985.68 1104.05 9992.86 
9999.47 1103.78 9999.54 

10004 . 53 1103 .710007.59 
10015 1103.67 10019 . 7 

10039.28 1104 . 510040.62 
10062.29 1105.4710081.46 
10132.55 1106 .2810143 . 35 
10166.16 1107.8210169 . 72 

Manning 1 S n values 
Sta n val Sta 

9796.01 . 04 994 7 .12 

num~ 79 
El ev Sta 

1110 . 8 9802. 5 
1109 . 49 9815.04 
1110 . 23 9828 . 47 
1110. OS 9852.19 
1107 . 72 9883.28 
1105. 98 9910 . 96 
1105 . 29 994 7. 12 
1104.48 9975 . 76 
1103.87 9996 . 4 
1103 . 77 10000 
1103. 7410007.99 
1103.8710022 . 96 
1104. 5610046 . 07 
1105.6510105.58 
1106.6610146 . 63 
1108.0410171.42 

num~ 3 
n val Sta 

. 04510059.47 

El ev Sta 
1110.39 9803 . 5 
1109.33 9816 . 23 
1110.25 9834 . 83 
1109.41 9856 . 51 
1106.87 9884 . 86 
1105.87 9920 . 54 
1105.29 9952.9 
1104.29 9983.9 
1103.81 9997 . 03 
1103.7610002 . 13 
1103.7410011.45 
1103.9810028.74 
1104.6810059.47 
1105.7410119.05 
1106. 7910149.16 
1108.1910173.27 

n val 
.04 

Bank sta: Left Right Lengths: Left channel Right 
9947.1210059.47 

Ineffective Flow num~ 
177.634 169.35 174.678 
1 

Sta L Sta R Elev Permanent 
1005910173.27 1108 F 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Ws h RS: 0.726 

INPUT 
oesc ri pti on: 
Station Elevation Data num= 95 

Sta Elev Sta Elev Sta 
9756.86 1109 . 91 9760.2 1109. 37 9762.41 
9767.38 1108 . 34 9772 . 01 1107.53 9774.61 
9784.07 1106.53 9791.74 1106.35 9794.93 
9803.06 1106 .2 9810 . 35 1106.11 9811.15 
9822.34 1105.87 9825.9 1105.86 9830.16 
9848.85 1105 .62 9850 . 14 1105.63 9878.64 
9899.13 1105 . 07 9899.52 1105.08 9909.55 
9916.34 1105.78 9917.46 1105.73 9918.63 
9923.93 1105 . 56 9928.49 1105.33 9929.18 
9935.81 1103.52 9935.87 1103.52 9942.77 
9955.06 1103.66 9956 . 64 1103.96 9957.66 
9961 . 77 1104.06 9964.121103.662 9969.8 
9991. 33 1101.71 10000 1101. 7710028.78 

10033.41 1103. 110034.23 1103.2510037.17 
10057 . 71 1103.8910059.55 1103 . 910061 . 07 
10076 . 43 1104.0210078.17 1104.0210078.73 

10101 1104.7310101.73 1104.7610103.11 
10117.22 1105 . 9110123.64 1106.4 3 10125 
10146. 39 1107 . 3410150.23 1107.4510151.15 

Manning's n values 
Sta n val Sta 

num= 
n val Sta 

9756.86 . 04 9964.12 . 04510039.29 

El ev Sta 
1109 . 09 9763.5 
1107.09 9776.47 
1106.27 9800.07 
1106 . 11 9813. 89 
1105.82 9833.16 
1105.29 9890.64 
1105.14 9911.88 
1105.74 9923.03 
1105.1 9930.42 

1103.33 9947.35 
1103.99 9958.55 
1102 . 84 9972.83 
1101.8710029.94 
1103 . 5110039.29 
1103 . 92 10066 . 3 
1104.0310086.76 
1104.810107 . 97 

1106. 5210127 . 08 
1107.4510153 . 62 

n val 
.04 

Bank Sta : Left Rig ht Lengths : Left channe l Rig ht 
219.2 9964.1210039.29 

I neffective Flow num~ 
Sta L Sta R Elev 

9756.86 9916.34 1107.5 
10085 10154.2 1107.5 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

323.178 241.5 
2 

Permanent 
T 
T 

REACH: Lr El Mirage Wsh RS: 0.680 

INPUT 
Description: 
Station Elevation Data num~ 89 

LEMWB_POStProj. rep 

Elev Sta Elev 
1110 . 32 9804.27 1110.21 
1109.47 9820 . 57 1109.79 
1110.3 9835.59 1110.27 

1108 . 99 9864.78 1107.75 
1106.78 9895.48 1106.29 
1105 . 65 9925.79 1105.56 

1105 . 1 9963.94 1104.65 
1104.1 9985. 56 1104. OS 

1103 . 79 9997.29 1103.78 
1103. 7210002. 37 1103.72 
1103.5510013.44 1103.6 
1104.1210032 . 54 1104.16 
1105. 3610060 . 79 1105.4 5 
1105.8610129.96 1106.22 
1106.9110160 . 79 1107. 52 
1108.23 

coeff cant r. 
. 1 

Ex pan . 
.3 

El ev Sta El ev 
1108 . 81 9764. 76 1108.68 
1106.93 9779 . 78 1106.61 
1106 . 22 9801.85 1106.2 
1106 . 05 9818 . 19 1105.93 
1105 . 76 9847.11 1105.63 
1105 .19 9898.97 1105.07 
1105.37 9914.65 1105.62 
1105.59 9923 . 28 1105.59 
1104 . 64 9935.73 1103. 54 
1103 . 24 9952. 5 1103.16 
1104.06 9960 . 73 1104.08 

1101.9 9973 . 58 1101.66 
1102. 2210030 . 98 1102. 6 
1103 . 6510042.66 110 3 .71 
1104.0110069.06 1104.05 
1104.2110094 . 61 1104. 57 
1104.9910108 . 74 1105.06 
1106.6210140.74 1107.07 
1107. 39 10154. 2 1107.4 

coeff Contr. 
.1 

Ex pan . 
. 3 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9760.21 1109.83 9764 . 08 1108 . 95 9768.65 1107 . 78 9771.71 1107.07 9775.8 1106 . 02 

9776.7 1105 . 8 9777 . 28 1105 . 71 9781.43 1104.95 9782 . 1 1104.9 9790.48 1104.48 
9796.45 1104 . 3 9799 . 3 1104 . 25 9801.7 1104 . 19 9806.95 1104.01 9809.09 1103 . 96 
9811.93 1103.9 9814.99 1103 . 9 9818.4 1104 . 07 9827.93 1104.45 9829.66 1104.6 
9831.74 1104.74 9838.43 1105 . 18 9845.05 1105 . 51 9846.48 1105 .55 9852.2 1105 . 7 
9854.04 1105.76 9857.65 1105.76 9859.89 1105 . 78 9863.37 1105.8 9865.96 1105.82 
9868.25 1105 . 8 9870.69 1105.75 9874.54 1105 . 69 9876.76 1105.63 9880.26 1105.56 
9884 .07 110 5.63 9886 . 41 1105. 7 9887 . 4 1105.85 9890.31 1105 .7 9892 . 09 1105.48 
9898.75 1104.95 9899 . 85 1104.85 9902.38 1104 . 85 9903.99 1104.92 9910.89 1105 . 36 
9913.46 1105 9916.33 1104.5 7 9918.37 1104 . 21 9920.57 1103.83 9920.77 1103.81 
9927.02 1103.48 9928.01 1103.46 9928 . 7 1103 . 44 9939.75 1103.59 9955.1 1103.72 
9957.07 110 3.86 9958 . 49 1104 9961.41 1103.98 9966.25 1103.79 9967.57 1103.52 
9970.131102 . 942 9971.3 1102.44 9972.78 1101.72 9983.16 1101. 7210013.87 1101.92 

10017.76 1101.9510020.89 1102. 5810021.16 1102.62 10021.6 1102.6410027.221103.049 
10031.94 1103 . 1110044.06 1103.4910046.41 1103.5810053.81 1103.5910065.71 1103.64 
10080. 461103.5110085.661103. 64 10094 .5 1103 . 5310096.571103.5210099.971103.56 

10103.6 1103.6210105.72 110 3.7 10119.6 1104 . 0910127.18 1105 . 0210132.96 1105.71 
1013 7 . 62 1105. 7810146. 39 1105 . 981015 3. 4 7 1106.9810154. 88 1107 . 17 

Page 13 



Manning • s n va 1 ues 
Sta n va l Sta 

9760.21 .04 9970.13 

Bank Sta: Left Right 
9970 . 1310027.22 

num= 
n val Sta 

. 04510027.22 
n val 

.04 

LEMWB_PostProj . rep 

Coeff Contr. 
.1 

Ex pan . 
.3 

Ineffective Flow num= 

Lengths: Left Channel Right 
197. 47 178.52 179.435 

1 
Sta L Sta R Elev Permanent 

9760.21 9951 1105.75 T 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH : Lr El Mirage Wsh RS: 0. 646 

INPUT 
oesc ri pti on: 
Station Elevation Data 

Sta Elev Sta 
9688.51 1109 . 81 9688.72 
9700 . 73 1108 9702 . 61 
9712.9 1107.13 9714 . 37 

9728.53 1107 . 77 9736 . 36 
9774.04 1107.6 9774.17 
9793.89 1107. 51 9797. 79 
9817.07 1107.48 9825.63 
9843.41 1107. 32 9844.89 
9868.21 1107.36 9870.33 
9893 . 36 1107.25 9895.93 
9908.82 1107.25 9909.33 

9929 . 7 1107.26 9934.9 
9945.48 1106.99 9950.55 
9966.42 1106.77 9967 . 63 
9977.31 1105.97 9978 .01 
9986.15 1103 .84 9987.82 
9996. 62 1102. 1 9999. 99 

10011.42 1102 . 5610011.99 
10018.68 1104.9210020.69 
10025.52 1103.74 10026.2 
10028.04 1103. 7310031.55 
10032 . 39 1104.14 10032.7 
10065 . 44 1105 . 0610074 . 86 
10093.82 1106.16 10093.9 
10119.18 1106.3310121.49 
10142. 31 1105. 910146. 58 

Manning's n values 
sta n val Sta 

9688.51 .04 9982.9 

num= 129 
El ev sta El ev Sta El ev sta El ev 

1109.79 9689.62 1109 .67 9690.43 1109. 51 9695 . 3 1108.62 
1107.93 9703.53 1107.85 9704.07 1107.82 9708 .41 1107.5 
1107 . 13 9716.47 1107 . 43 9720 . 86 1107.54 9723 . 8 1107.71 
1107.73 9738.3 1107.69 9755.32 110 7.65 9755.46 1107.65 

1107.6 9781 . 51 1107. 57 9783.18 1107.56 9789.97 1107 .46 
1107.52 9801.98 1107.56 9806.42 1107.52 9810.64 1107.55 
1107.47 9835.38 1107.38 9839.99 1107.39 9843.1 1107.32 
1107. 39 9851.07 1107. 32 9852 . 06 1107.3 9859. 39 1107. 31 
1107. 38 9870. 59 1107 .38 9870 . 94 1107. 37 9881.75 1107 . 35 
1107.28 9896.82 1107.22 9903.42 1107 .22 9906.6 1107 . 28 
1107.25 9917.05 1107.48 9927.12 1107. 27 9927.83 1107.27 
1106.91 9936.64 1106 . 81 9936.97 1106.82 9937.88 1106.83 
1106.97 9954 . 86 1106.97 9963.88 1106.87 9964.54 1106.86 
1106 . 66 9969.82 1106.47 9972.33 1106 .26 9976.05 1106.06 
1105.87 9981.92 1105.37 9982 . 9 1104.84 9984 . 29 1104 .34 
110 3. 13 9990.62 1102.39 9992 1102 9995 . 86 1102 . 1 
1102 .1310003.95 1102.1510009.25 1102.1910010.44 1102. 19 
1102.75 10013 . 1 1103.4 310013.92 1104 . 03 10015 . 3 1104 . 79 
1104.710022.63 1104.0310023. 54 1103.6810024.07 1103 . 69 

1103.8210026.47 1103.6510026.53 1103.65 10027.9 1103.62 
1104.0710031.94 1104 .1110032 .14 1104 .13100 32 . 21 1104.14 
1104 .1 510053.63 1104.6910057 . 34 1104 . 8810062.01 1104.99 
1105 .3110076 .06 1105.3510089 . 08 1106 .0310093 .11 1106.13 
1106 .1610094.51 1106.1810104.93 1106. 46 10107. 1 1106. 5 
1106 . 2610131.63 1106.08 10137.9 1106 . 0710140.73 1106.05 

1105.610151.31 1105.2410151.77 1105.23 

num= 
n val Sta 

.045 10015.3 
n val 

. 04 

Bank Sta: Left Right Lengths: Left Channel Rig ht coeff cant r. Ex pan. 
9982.9 10015. 3 41.697 41 .03 44 . 619 . 3 . 5 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

10018.6810151.77 1107 T 
Right Levee Station= 10107 . 1 Elevation= 1106. 5 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Ws h RS: 0.638 

INPUT 
Description: upstream of 
Stat ion El evation Data 

Sta Elev Sta 
9685.18 1109.06 9686 . 62 
9690.18 1108. 14 9691. 53 
9708.13 1107 .93 9709.35 
9740.84 1107 .5 9741.53 
9755 . 96 1107.15 9768.31 
9794 . 62 1107.27 9794.88 
9814 . 64 1107.47 9815 . 26 

9834.3 1107.02 9836 . 93 
9839 . 98 1106.48 9841.54 
9851.4 1106 . 28 9852.03 

9863.41 1106.06 9869.33 
9880 . 88 1105.83 9890.01 

9906.7 1105. 76 9908.13 
9926.99 1105.57 9927.18 
9954.42 1105.91 9956.13 
9972 . 06 1106.29 9973. 59 
9981.57 1105.41 9983.13 
9985.74 1103.15 9986. 52 

10005.76 1102.3810007.71 
10009.01 1102.7210009 . 39 
10018.06 1103.6810018 . 68 
10022. 37 1106.0910022. 38 

10038 .1 1105 .4810041 .07 
10062.69 1105.78 10064. 5 
10085.26 1105.8310086.13 
10105 .98 1105 .8110108. 34 
1012 3 . 26 1105.5 51012 7 . 37 
10131.86 1105.5710132 .12 
10141.64 1105.0810143 . OS 

Manning' s n values 
sta n val Sta 

9685.18 .04 9978.99 

Bank Sta: Left Right 
9978.9910022.38 

Park Place 
num= 142 

El ev sta 
1108.78 9687.44 
1108.1 9697.06 

1107.94 9713 . 37 
1107. 49 9749.23 
1107.23 9768.9 
1107.28 9794.96 
1107 . 48 9815.71 
1106 .85 9838. 39 
1106 .62 9848.23 
1106 . 31 9852.65 
1105.97 9871.26 
1105.83 9891.89 
1105.75 9914.85 
1105. 57 9928.14 
1105.95 9960.75 
1106 .34 9978.21 
1104.57 9983.92 
1102.93 9988.13 
1102. 3810007 . 79 
1102.8210009 . 74 
1103.72 10019 .88 
1106.1210024. 72 
1105 . 5510047.51 
1105 . 8 10072. 3 

1105.8310097.47 
1105.7710111.71 
1105.5910131.13 
1105. 5610136.86 
1105.04 

num= 
n val Sta 

. 04510022 . 38 

Elev Sta Elev Sta Elev 
1108.59 9688.18 1108 .46 9689.36 1108.25 
1108.02 9698.97 1107.84 9707 . 38 1107.89 
1107.95 9732.61 1107. 74 9740.36 1107. 52 
1107.43 9752.52 1107.13 9755.53 1107 . 16 
1107.23 9783.51 1107.25 9784 1107 . 25 
1107.29 9804.78 1107 .29 9812.66 1107.48 
1107.45 9816 . 23 1107.42 9832.25 1107 .03 
1106 . 76 9839.46 1106 . 54 9839.78 1106 .47 
1106. 56 9849 . 95 1106 . 51 9850.62 1106.4 
1106.29 9853.5 1106.31 9857.81 1106.24 
1105.95 9871.69 1105.94 9878.74 1105 .85 
1105.84 9900.15 1105 . 86 9900.58 1105.86 
1105.64 9919.68 1105 . 7 9921. 58 1105.67 
1105.58 9936 . 89 1105.63 9944 . 27 1105.73 
1106.07 9963 . 6 1106 .17 9967 . 61 1106.21 
1106.18 9978.99 1106.16 9980.47 1105. 95 
1104. 19 9984.05 1104 .12 9985 1103.67 
1102.24 10000 1102.34 10001.7 1102 .35 
1102.4310008.02 1102.4810008. 32 1102 . 54 
1102.8910011.42 1103 .0610014.29 1103.3 
1103.8710022.161104.3710022.231104 . 94 
1105.6510026.24 1105.6710029.59 1105.7 
1105.5310053.31 1105.7710058. 48 1105.79 
1105.810074.24 1105. 7710085.18 1105.82 

1105.9210100.73 1105.86 10105 . 6 1105 .81 
1105 . 7710115. 39 1105.6710121.16 1105.63 
1105.5910131.64 1105.5810131.73 1105 .58 
1105.3310138.62 1105.2410140 . 71 1105.11 

n val 
.04 

coeff cant r. Ex pan . 
. 3 . 5 

Lengths : Left Channe 1 Right 
48. 194 47.73 47.333 

Elevation= 1105.92 Right Levee Station=l0097.47 
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LEMWB_PostProj. rep 
CULVERT 

RIVER : Lr El Mirage Ws h 
REACH: Lr El Mirage Wsh RS: 0.634 

INPUT 
Descri ption : 
Di s t ance from Upstream xs = 1 
Deck/Roadway width 46 
weir coeffi cient = 2. 6 
Upstream Deck/Roadway Coord inates 

num= 4 
Sta Hi cord La cord Sta Hi Cord La cord s t a Hi cord La Cord 

9979.223 1106.13 110210022.35 1106 110210025.32 1106.01 1102 
10053 . 45 1105.77 1102 

Upstream Bridge cross secti on Dat a 
Station Elevation Dat a num= 142 

Sta El ev St a El ev Sta El ev St a El ev Sta El ev 
9685.18 1109.06 9686.62 1108.78 9687 . 44 1108.59 9688. 18 1108.46 9689.36 1108.25 
9690.18 1108.14 9691 .53 1108.1 9697 . 06 1108.02 9698.97 1107.84 9707.38 1107.89 
9708.13 1107.93 9709.35 1107.94 97 13 . 37 1107.95 9732.61 1107.74 9740.36 1107.52 
9740.84 1107 . 5 974 1 . 53 1107.49 9749 . 23 1107.43 9752.52 1107. 13 9755.53 1107 .16 
9755.96 1107. 15 9768 . 31 1107.23 9768.9 1107.23 9783.5 1 1107.25 9784 1107 . 25 
9794.62 1107.27 9794 . 88 1107.28 9794.96 1107.29 9804.78 1107 . 29 9812.66 1107 . 48 
9814.64 1107.47 9815 . 26 1107 . 48 9815.71 1107.45 98 16 . 23 1107 . 42 9832.25 1107 . 03 

9834.3 1107 . 02 9836 . 93 1106.85 9838.39 1106.76 9839.46 1106.54 9839.78 1106.47 
9839.98 1106.48 9841.54 1106 . 62 9848 . 23 1106.56 9849.95 1106.5 1 9850.62 1106.4 

9851.4 1106.28 9852 . 03 1106 . 31 9852.65 1106.29 9853.5 1106.3 1 9857.81 1106.24 
9863.4 1 1106.06 9869 . 33 1105. 97 9871.26 1105.95 987 1. 69 1105.94 9878.74 1105.85 
9880.88 1105-83 9890 . 01 1105 . 83 9891.89 1105.84 9900. 15 1105.86 9900.58 1105.86 

9906.7 1105.76 9908 . 13 1105 . 75 9914.85 1105.64 99 19.68 1105.7 9921.58 1105.67 
9926 . 99 1105 . 57 9927. 18 1105 . 57 9928.14 1105.58 9936 . 89 1105.63 9944.27 1105.73 
9954.42 1105.91 9956.13 1105 . 95 9960.75 1106.07 9963 . 6 1106.17 9967.61 1106.2 1 
9972.06 1106 . 29 9973 . 591106.34 9978.21 1106. 18 9978.99 1106. 16 9980.47 1105.95 
9981.57 1105.41 9983.13 1104 . 57 9983.92 1104. 19 9984 . 05 1104.12 9985 1103.67 
9985.74 1103 . 15 9986.52 1102.93 9988.13 1102.24 10000 1102.34 10001. 7 1102.35 

10005. 76 1102 . 3810007. 71 1102. 3810007. 79 1102.4310008.02 1102.4810008 . 32 1102. 54 
10009.01 1102 . 7210009. 39 1102. 8210009.74 1102.8910011.42 1103.0610014.29 1103.3 
10018 . 06 1103 . 6810018.68 1103 . 7210019 . 88 1103 . 8710022. 16 1104.3710022.23 1104.94 
10022 . 37 1106 . 0910022.38 1106.1210024.72 1105.6510026.24 1105.6710029.59 1105.7 

10038 . 1 1105 . 4810041.07 1105 . 5510047 . 51 1105.5310053 . 31 1105.7710058.48 1105.79 
10062.69 1105 . 78 10064 . 5 1105 . 8 10072. 3 1105 . 810074.24 1105.7710085. 18 1105 . 82 
10085 . 26 1105 . 8310086.13 1105 . 8310097.47 1105.9210100 . 73 1105.86 10105 . 6 1105 . 81 
10105 . 98 1105.8110108.34 1105.7710111 .71 1105.7710115 . 39 1105.6710121.16 1105.63 
10123.26 1105 . 5510127.37 1105.5910131.13 ll05 . 5910131.64 1105.5810131. 73 1105 . 58 
10131 . 86 1105 . 5710132 .12 1105.5610136.86 1105 . 3310138 . 62 1105.2410140 . 71 1105. 11 
10141. 64 1105 . 081014 3 . 0 5 110 5. 04 

num= Manni ng ' s n val ues 
sta n va l St a n val sta n val 

. 04 9685.18 .04 9978.99 .045 10022.38 

Bank sta : Left Right coeff Contr. 
9978 . 9910022. 38 . 3 

Right Levee stat i on=10097. 4 7 

Downst r eam Deck/ Roadway coordinates 
num= 3 

Ex pan. 
. 5 

El evation= 1105 . 92 

Sta Hi Cord La cord Sta Hi cord La cord sta Hi Cord La cord 
9973.683 1106.12 11029979.883 1106. 14 110210025 . 16 1106 1102 

Downstream Bridge cross section Data 
Station Elevation Data num= 104 

Sta Elev Sta El ev Sta 
9684.47 1108.61 9685. 11 1108.59 9687.8 

9690. 7 1107. 57 9692.01 1107. 31 9692.83 
9695.89 1107.04 9701 . 18 1106.76 9702. 16 
9710.45 1106.58 9716.75 1106.51 9717.2 
9751.18 1106.26 9775.91 1106.55 9783.07 

9830.6 1105.76 9834.75 1106.04 9835.86 
9850.75 1106. 18 9856.35 1106.36 9859. 12 
9882.56 1106.33 9885.04 1106.37 9885 . 58 
9887.97 1106.34 9888. 13 1106.35 9890 . 61 
9895.53 1106.59 9899.73 1106.3 1 9902 . 91 
9932.1 1106.64 9933.78 1106.68 9937 . 1 

9954.27 1106.37 9957.96 1106 . 25 9961 .61 
9969.14 1106.05 9969.45 1106 9972.4 1 
9979.49 1105.83 9979.8 1105.8 9980.35 
9987.451102.63 9988 . 74 1102.04 9997.16 

10012.4 5 1102.410015 . 91 1103.0610019. 51 
10021.09 1106. Oll0022 . 22 1105.9110022.77 
10038.15 1106. 16 10043 . 9 1106.05 10062 . 28 
10073 . 01 1105.98 10074 . 1 1105.9310078.87 
10090.17 1105.3610091.89 1105 . 3310092 . 16 
10099 . 77 1105 .110101. 67 1105.0410104 . 4 7 

Manning ' s n values 
sta n val s t a 

num= 
n val sta 

9684 . 47 .03 9979 . 8 .045 10021.09 

Bank Sta : Left Ri ght Coe f f Co ntr . 

El ev Sta 
1108.75 9688 . 08 
1107.2 9693.7 

1106.74 9702.45 
1106.49 972 1. 76 
1106. 51 9791. 91 
1106.1 9842.04 

1106.48 9861. 66 
1106.39 9885 . 91 
1106.48 9894.64 
1106.13 9908. 57 
1106.63 9943 . 18 
1106.1 9962.19 

1106.13 9973.24 
1105. 51 9982.84 
1102 .15 10000 
1103.6410020. 9 5 
1105.8710023.86 
1106.0610068.42 
1105.74 10084.7 
1105.3210092.24 
1105.0110105.61 

n va l 
. 03 

Ex pan. 
9979.810021.09 . 3 

Rig ht Levee Stati on=10038 .15 
. 5 

Elevation= 1106 .16 

El ev Sta 
1108 . 67 9689. 34 
1107.16 9694.6 
1106 . 72 9708.24 
1106 . 12 9737.28 
1106. 36 9813 . 09 
1106.1 9846.68 

1106 . 41 9864. 2 5 
1106.34 9886 . 43 
1106 . 58 9895.15 
1106.11 9919. 86 
1106.49 9952.32 
1106.1 9964.07 

1106 . 14 9977.74 
1104.46 9983.16 
1102.210012. 36 

1104 . 1110021.09 
1105.9410026.57 
1106.0510071. 58 
1105.6110089 . 33 
1105 . 33 10097.2 
1105 . 02 

Elev 
1108.05 
1107.05 

1106.6 
1106.17 
1105.96 
1106.17 
1106.42 
1106.17 
1106. 59 
1106.13 
1106.41 
1106. 11 
1105.9 

1104. 34 
1102.4 

1105.93 
1106.07 
1106.05 
1105.41 
1105.2 

upstream Embankme nt s i de s l ope 
Downstream Embankme nt side slope 
Maximum allowable submergence f or weir 
El evation a t which weir fl ow begins 
Energy head used i n spil l way design 
Spillway heig ht used i n design 

0 horiz. to 1.0 verti ca l 
0 horiz. to 1.0 vertica l 

fl ow = . 98 

we1 r crest s hape Broad crested 

Number of c ulverts 1 
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culvert Name shape Rise 
culvert #1 Box 3 

Span 
10 

LEMWB_PostPro j . rep 

FHWA chart # 10- 90 degree headwall; 
FHWA Seale # 3 - I nl et edges beveled 
Solution criteria= outlet control 

Chamfered or beve led inlet 
1 in/ ft at 33.7 degrees (1:1.5) 

culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss coef Exit Loss Coef 
1 46 .014 

Number of Barrels= 4 
upstream Elevation = 1102.41 
centerline Stations 

Sta . Sta . Sta. Sta . 
9983.9589994.79810005 . 6310016 . 34 
Downstream Elevation = 1102 . 18 
Centerline Stations 

Sta . Sta . Sta. Sta. 
9983.1619994.10710004.8310015 . 76 

CROSS SECTION 

RIVER: L r El Mirage Wsh 
REACH: L r El Mirage Wsh RS: 0. 629 

INPUT 
Description: Downstream of Park Place 
Station Elevation Data num= 104 

Sta El ev Sta El ev Sta 
9684.471108.619685.111108 . 59 9687 . 8 

9690.7 1107.57 9692.01 1107.31 9692.83 
9695.89 1107.04 9701 . 18 1106.76 9702.16 
9710 . 45 1106 . 58 9716.75 1106.51 9717.2 
9751 . 18 1106 . 26 9775.91 1106 . 55 9783.07 

9830.6 1105.76 9834.75 1106.04 9835.86 
9850 . 75 1106 . 18 9856 . 35 1106.36 9859.12 
9882.56 1106.33 9885.04 1106.37 9885.58 
9887.97 1106.34 9888.13 1106.35 9890.61 
9895.53 1106 .59 9899.73 1106.31 9902.91 
9932.1 1106 . 64 9933 . 78 1106.68 9937 . 1 

9954.27 1106.37 9957 . 96 1106 . 25 9961 . 61 
9969.14 1106.05 9969.45 1106 9972.41 
9979.49 1105.83 9979.8 1105.8 9980. 35 
9987.451102.63 9988.741102.04 9997.16 

10012.45 1102.410015.91 110 3.0610019.51 
10021 . 09 1106.0110022.22 1105.9110022.77 
10038.15 1106 . 16 10043.9 1106.0510062.28 
10073.01 1105 .98 10074. 1 1105.9310078.87 
10090 . 17 1105.3610091 .89 1105.3310092.16 
10099.77 1105 .110101.67 1105.0410104 . 47 

Manning's n values 
Sta n val Sta 

num= 3 
n val sta 

9684.47 . 03 9979.8 .04510021.09 

. 014 0 . 2 1 

Elev Sta Elev Sta 
1108 . 75 9688.08 1108.67 9689. 34 
1107 .2 9693 . 7 1107.16 9694.6 

1106.74 9702 . 45 1106. 72 9708.24 
1106 .49 9721.76 1106 . 12 9737.28 
1106 .51 9791 . 91 1106 .36 9813.09 
1106 . 1 9842.04 1106.1 9846.68 

1106. 48 9861.66 1106 .41 9864.25 
1106 .39 9885.91 1106 . 34 9886.43 
1106.48 9894.64 1106 . 58 9895.15 
1106.13 9908.57 1106 .11 9919.86 
1106.63 9943.18 1106.49 9952.32 
1106.1 9962.19 1106 .1 9964.07 

1106.13 9973.24 1106.14 9977.74 
1105.51 9982.84 1104.46 9983.16 
1102.15 10000 1102.210012.36 
1103 . 6410020 . 95 1104.1110021.09 
1105.8710023.86 1105 .9410026. 57 
1106.0610068.42 1106.0510071.58 
1105 .74 10084.7 1105.6110089 . 33 
1105 .3210092 . 24 1105 . 33 10097. 2 
1105 .0110105.61 1105 .02 

n val 
.03 

Elev 
1108 .05 
1107 .05 

1106.6 
1106.17 
1105 . 96 
1106 .17 
1106.42 
1106.17 
1106. 59 
1106.13 
1106. 41 
1106.11 

1105.9 
1104.34 

1102.4 
1105 . 93 
1106 .07 
1106.05 
1105 .41 

1105.2 

Bank Sta: Left Right Lengths: Left Channel Right coeff cant r . 
. 3 

Ex pan . 
. 5 9979.810021 . 09 101.394 100.66 100 . 204 

Right Levee Station=100 38.15 Elevation= 1106.16 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS : 0 . 610 

INPUT 
Description: 
Station Elevation Data num= 45 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
9945.38 1106.54 9946.99 1106 .54 9949.69 1106 . 5 9953.63 1106.52 9953.79 1106 .52 
9954.07 1106 . 5 9956.41 1106.31 9962.8 1105.81 9964.33 1105 .6 9973.98 1104 . 34 
9981.361103 . 58 9982 . 081103.49 9982.631103 . 45 9988.241102.92 9992.31102.49 
9993.27 1102 .45 9993 . 62 1102 . 34 9994.06 1102 . 17 10000 .9 1102.0910007 . 31 1102 .04 

10007.52 1102 . 1410007 .74 1102 .2610008 . 11 1102 .39 10010. 3 1102 . 7110014. 84 1103.32 
10015.88 1103. 4410016.66 1103 . 5610026 . 77 1105 . 1610034.11 1106.1 10041.7 1107 
10042 . 08 1107.0310045. 37 1107 . 110048 . 32 1106 .9410049 .86 1106 .9710062 . 58 1106.72 
10064.23 1106.6610071.92 1106. 6610075.44 1106.6510077.83 1106. 5410085. 26 1106.18 
10086 . 1 1106.1210091.39 1105. 57 10092.3 1105.5910093.33 1105 .6610093 .4 7 1105.66 

Manning's n va 1 ues 
sta n val sta 

9945.38 .03 9954.07 

Bank sta: Left Right 
9954 . 07 10041.7 

CROSS SECTION 

RIVER: L r El Mirage ws h 

num= 
n va l Sta 

.045 10041.7 
n val 

.03 

Lengths : Left Channel Right 
142 . 218 143.1 144.798 

coeff contr. 
.1 

Ex pan . 
. 3 

REACH: Lr El Mirage Wsh RS: 0.583 

INPUT 
Description: 
station Elevation Data 

Sta Elev St a 
9940 . 82 1106 9944 . 43 
9956 . 98 1106.06 9957.4 
9967.18 1105 .78 9969.82 
9987 . 23 1103.16 9988.35 

10000 1102. 2810007 . 36 
10013.94 1103.3710020 . 05 
10041.18 1107. 1210042. 37 
10059 .13 1106.9110067. 49 

10087 .6 1106 .2110092.67 

Manning's n value s 
sta n va l sta 

num= 44 
Elev sta 

1106 .03 9951.29 
1106. 04 99 57 . 9 
1105 . 5 9975.93 

1102 . 88 9989 . 76 
1102 . 2610007 . 55 
1104 .4310022.55 
1107.271004 3. 37 
1106.93 10073.8 
1105.6410094.05 

num= 3 
n va l sta 

Elev Sta Elev Sta Elev 
1106 . 03 9956 . 01 1106 .05 9956.83 1106 . 05 
1106 .04 9963.72 1105 .94 9965.71 1105 . 82 
1104.74 9977.34 1104.58 9984.65 1103.49 
1102 . 61 9991.14 1102. 33 9999.17 1102.28 
1102.310008.33 1102 . 59 10011. 6 1103.04 

1104. 7910032. 58 1106 . 110036 . 57 1106. 61 
1107.25 10048 . 2 1106 .9710052.62 1106.91 
1106.9210083.72 1106.4710086.06 1106.37 
1105.5710094.59 1105 .56 

n va l 
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9940 . 82 .03 9967 . 18 

Bank Sta: Left Right 
9967.1810032 . 58 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

.04510032.58 .03 

Lengths: Left Channel Right 
263.346 263 . 98 264.462 

LEMWB_Po stProj.rep 

coeff contr. Ex pan. 
.1 . 3 

REACH: Lr El Mirage Wsh RS: 0.533 

INPUT 
Desc ri pti on: 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9902.68 1104.65 9909.04 1104 . 61 9923.46 
9955.85 1104.64 9958.17 1104 . 68 9959.83 
9982.62 1102.6 9989.97 1101 . 84 9990.43 
9993.06 1101.1610006.24 1101 . 0810006.59 

1104.65 9934.861104.55 9941.11104 . 45 
1104.58 9973. 74 1103.79 9974. 51 1103.69 
1101.79 9990.88 1101.68 9992.03 1101.42 
1101.1910007.65 1101. 3810010.08 1101.72 
1102.7810026.03 1103. 7210026.39 1103.79 
1105.2710042.11 1105 . 32 10042.2 1105 . 32 
1105.7710057.04 1105 . 7210060.32 1105 . 58 
1105.7610069 . 22 1105 . 7710075.07 1105 . 6 
1105.0710091. 31 1105 .0710091. 38 1105 . 06 
1104.5910116 . 62 1104.5710124.25 1104 .56 
1104.6510137 . 79 1104.681015 5.83 1104 . 86 
1105.0610182.88 1105 . 1110197.85 1105 . 26 

10013.41 1102.0710015.61 1102 . 2610020.11 
10030 1104.1810036 . 28 1104 . 89 10041.5 

10047.44 1105.4810048.43 1105.5210055.29 
10064. 76 1105.6510065.98 1105.6610068.63 
10077. 26 1105.54 10081.3 1105.5610091.13 
10095.73 1104. 7110097.15 1104. 7810113 . 34 
10126.64 1104.5510129.01 1104.4910136 . 68 
10157.75 1104.8910159.69 1104.89 10170 .1 
10205.16 1105.25 

Manning's n values 
Sta n val Sta 

9902.68 .03 9958.17 

Bank sta: Left Right 
9958.1710036.28 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 

num= 
n val sta 

.04510036.28 
n val 

.03 

Length s: Left channel Right 
176.53 173.45 173.415 

coeff cont r. Ex pan. 
.1 . 3 

REACH: Lr El Mirage wsh RS: 0.500 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9886.43 1103.92 9894 . 88 
9902.88 1104 . 06 9905.04 
9919.29 1103.98 9922.12 
9931.86 1103.97 9935 . 05 
9950.05 1103.37 9951.58 
9960.92 1102.44 9961.25 
9986.28 1100 . 76 9986. 34 

9992.5 1100.28 9994.48 
10009.24 1099.810010.09 
10011.44 1101 . 6110012.36 
10025.26 1103 . 3610030 . 36 
10039.73 1104.1410046 . 97 
10056.15 1103.9910057 . 01 
10082.96 1103.7510086 . 56 
10105.49 1103.0510112. 32 
10120.64 1102 . 9710123.35 
10134.23 1103 . 73 10142.7 
10169.51 1104 . 21 10173 . 2 

Manning's n values 
Sta n val Sta 

9886.43 .03 9935.05 

num= 90 
El ev Sta Elev sta Elev Sta Elev 

1103.91 9895.03 1103.91 9896.83 1103.95 9897.1 1103.95 
1104.05 9911.01 1104.05 9917.51 1103.99 9918.97 1103.99 
1103.99 9926.14 1103.96 9926.51 1103.96 9930.56 1103.98 
1103.96 9939 . 63 1103.84 9941 . 3 1103.79 9944 . 88 1103 . 58 
1103.29 9957.631102.86 9957.761102.86 9960 . 121102 .54 
1102.42 9971.66 1101.85 9971.89 1101.84 9983.26 1100.97 
1100.75 9986.42 1100.74 9990.12 1100.44 9991.61 1100 . 38 
1099.43 9994.68 1099. 34 9995.14 1099. 3510004.62 1099. 6 

110010010.42 1100.0510010.64 1100.3310010.98 1100.77 
1101.8110012.99 1101.910016.62 1102.4510023.03 1103.25 
1103.710030.83 1103.7310038.011104.07910038.86 1104.12 

1104.0910048.56 1104.13 10050 1104.0710053.46 1104.01 
1103 .9810059.49 1103.8510069 .47 1103.87 10071. 3 1103.84 
1103 .6510090.41 1103.210093.06 1103 10103 1103.07 
1103. 1210117. 3 5 1103 . 1410119. 84 1102. 9610120. 3 5 1102 .91 
1103 . 310125.53 1103.4310128.71 1103.6510131.28 1103.73 

1103.9110167.04 1104 . 2110167.96 1104.2310168.97 1104.24 
1104.1710175.33 1104.5610175.63 1104.6110175.68 1104.61 

num= 
n val Sta 

.04510038.01 
n val 

.03 

coeff cant r. Ex pan . 
. 3 . 5 

sank sta: Left Right Lengths : Left channel Right 
9935.0510038.01 26.431 35 . 85 38.41 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 

9886.43 9940 1104 T 
Rig ht Levee Stati on=10039. 73 Elevation= 1104.14 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH : Lr El Mirage Ws h RS : 0.493 

INPUT 
oesc ri pti on: 
Station Elevation Data 

Sta Elev Sta 
9876 . 55 1103.81 9882.75 
9894 . 2 5 1104.63 9894.29 
9922 . 88 1103.64 9925 . 36 
9932 .01 1103.52 9932 . 25 
9944.21 1102.58 9947.26 
9955 . 75 1102 . 24 9958 . 06 
9964 . 97 1101.92 9969.17 
9978 . 22 1101.93 9979.68 
9986 . 26 1101.5 9990.29 
9995 . 92 1100.04 9996.5 

10005 . 21 1099.9810005.67 
10010.09 1102. 3410012 . 11 
10023.72 1103.5210025.05 
10044 . 29 1103.8310048.02 
10053 . 68 1103. 7710063 . 44 
10085 . 47 1103.5310091.38 
10106.42 1102.9110109.65 
10123 . 59 1103.41 10128 
10155 . 61 1103.8510165 .42 

num= 95 
El ev Sta 

1103 . 85 9883 . 96 
1104.2 3 9896 . 21 
1103. 63 9927. 6 
1103. 52 9933 .18 
1102 . 39 9947.79 
1102 . 12 9960. 98 
1101.9 9971 . 62 

1101. 84 9983 . 96 
1101. 76 9990 . 64 
1099.8 9996 . 8 

1100.1410007 . 17 
1102.49 10015. 3 
1103.6510027. 46 
1103. 710048. 79 

1103 . 8310065.79 
1102. 92 10094 . 1 
1102. 8910113 . 58 
1103 . 5610132 . 21 
1103. 9310168 . 39 

El ev Sta El ev Sta El ev 
1103.9 9884 . 67 1103.96 9889 . 5 1104 . 28 

1104.31 9912.81 1103.75 9917 . 93 1103.7 
1103.63 9929.6 1103. 58 9930 . 26 1103 . 54 
1103.51 9934.71 1103.44 9935.42 1103.4 
1102.39 9949.11 1102.38 9951.35 1102 . 33 
1102.03 9964 1101.96 9964.76 1101.93 
1101.88 9972 . 54 1101.88 9974 . 68 1101.75 
1101.53 9984.34 1101.53 9984.5 1101.5 
1101.74 9991.01 1101.68 9991.71 1101.49 
1099 . 67 9998.25 1099.72 10000 1099. 79 
1100.6410008.71 1101.9410009. 25 1102.23 
1102.6310017.34 1102.9110020.44 1103.19 
110 3.7310032.57 1103.8710034.96 1103.85 
1103.6910049.22 1103.6810052. 57 1103. 76 
1103.8410069.88 1103.810083. 79 1103.69 
1102.9610096.18 1102.9310100.34 1102.97 
1102.9210116.57 1103.09 10120.6 1103.3 
1103.7710137.12 1103.8810146 . 54 1103.83 
1104.0110170. 36 1104.0810172.07 1104. 34 
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Manning's n values 
sta n val sta 

9876 . 55 . 03 9934.71 

num= 
n Val Sta 

.04510025.05 
n val 

. 03 

Bank Sta: Left Right Lengths: Left Chan nel Ri ght 
9934.7110025.05 19 . 026 10. 88 9 . 936 

I neffective Flow num~ 1 
Sta L Sta R El ev Permanent 

9876.55 9963 1104 F 
Right Levee Station~10032. 57 E l evatio n~ 1103.87 

BRIDGE 

RIVER : Lr El Mirage Ws h 
REACH : Lr El Mirage Ws h RS: 0.492 

INPUT 
Desc ri pti on: 
Distance from Upstream xs = 
Deck/Roadway width 

1 
7.5 
2.6 

coordi nates 
weir coefficient 
upstream Deck/Roadway 

num= 5 

LEMWB_PostProj. rep 

Coeff Cant r . 
. 3 

Expan. 
. 5 

Sta Hi cord La cord Sta Hi Cord 
9978 . 765 1101. 89 1100. 399990. 32 5 1102. 58 
10016.51 1103.3 1101.810025.05 1103.65 

La Cord Sta Hi Cord La cord 
1101.0810001 . 25 1102.93 1101.43 
1102 .15 

Upstream Bridge Cross Section Data 
Station El evation Data num= 95 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9876 . 55 1103.81 9882.75 1103.85 9883.96 
9894.25 1104.63 9894.29 1104.23 9896.21 
9922.88 1103.64 9925.36 1103.63 9927 . 6 
9932 .01 1103.52 9932.25 1103.52 9933.18 
9944.21 1102.58 9947.26 1102.39 9947.79 
9955.75 1102.24 9958.06 1102.12 9960.98 
9964.97 1101.92 9969.17 1101 . 9 9971.62 
9978.22 1101 .93 9979.68 1101.84 9983.96 
9986 . 26 1101 .5 9990.29 1101.76 9990.64 
9995.92 1100.04 9996 . 5 1099.8 9996.8 

10005.21 1099.9810005.67 1100.1410007.17 
10010.09 1102.3410012.11 1102.49 10015.3 
10023.72 1103.5210025.05 1103.6510027 . 46 
10044.29 1103.8310048.02 1103.710048. 79 
10053.68 1103.7710063 . 44 1103.8310065.79 
10085.47 1103.5310091.38 1102.92 10094.1 
10106.42 1102.9110109.65 1102.8910113.58 
10123. 59 1103.41 10128 1103. 5610132.21 
10155.61 1103.8510165.42 1103.9310168.39 

1103.9 9884.67 1103.96 9889 . 5 1104.28 
1104.31 9912.81 1103.75 9917.93 1103.7 
1103 . 63 9929.6 1103.58 9930.26 1103.54 
1103.51 9934.71 1103.44 9935.42 1103.4 
1102.39 9949.11 1102.38 9951.35 1102.33 
1102.03 9964 1101.96 9964.76 1101.93 
1101.88 9972.54 1101.88 9974.68 1101.75 
1101.53 9984.34 1101.53 9984 .5 1101.5 
1101.74 9991.01 1101.68 9991 . 71 1101.49 
1099.67 9998.25 1099.72 10000 1099.79 
1100 . 6410008 . 71 1101.9410009.25 1102.23 
1102 . 6310017 . 34 1102.9110020.44 1103.19 
1103 . 7310032 . 57 1103.8710034.96 1103.85 
1103.6910049 . 22 1103.6810052.57 1103.76 
1103.8410069.88 1103.810083.79 1103.69 
1102.9610096.18 1102 . 9310100.34 1102.97 
1102 . 9210116.57 1103.09 10120.6 1103.3 
1103.7710137.12 1103.8810146. 54 1103.83 
1104.0110170.36 1104.0810172.07 1104.34 

Manning ' s n value s 
sta n val Sta 

9876.55 .03 9934 . 71 

num= 
n val sta 

.04510025 . 05 
n val 

.03 

Bank Sta: Left Right Coeff Co ntr. Expan . 
9934.7110025.05 .3 .5 

Ineffective Flow num~ 1 
Sta L Sta R Elev Permanent 

9876 . 55 9963 1104 F 
Rig ht Levee Stati on~10032. 57 E l evation~ 1103.87 

Downstream Deck/Roadway Coordinates 
num= 5 
Sta Hi cord La cord Sta Hi Cord La Cord Sta Hi Cord La cord 

9975 . 005 1101.97 1100.479985.255 1102.58 1101.089996.195 1102.93 1101.43 
10015.75 1103.3 1101.810024.67 1103.65 1102.14 

Downstream Br i dge Cross Section Data 
Station Elevation Data num~ 103 

Sta El ev Sta El ev Sta El ev Sta 
9876.55 1104.6 9877 . 51 1104.67 9877 . 55 1104.91 9877.65 
9885.88 1105.3 9889.5 1105.22 9895 . 71 1105.1 9895.77 

9903 .1 1103.97 9922 . 85 1103.49 9922 . 861103.489 9923.3 
9924.12 1103.38 9928.9 1102.95 9932.52 1102.81 9933.23 
9937 . 62 1102.58 9938 . 92 1102.53 9941.72 1102.39 9944.96 
9946 . 86 1102.37 9948.47 1102.39 9949.8 1102.39 9952.17 
9957.25 1102.13 9960.15 1102.04 9963.98 1101.95 9965.73 
9972.68 1101.92 9977.01 1102.01 9978.68 1101.92 9979.86 
9984.89 1101.19 9985.88 1101.05 9986.29 1101.01 9988.14 
9994.8 1099.91 9995.61 1099.6 9999.92 1099.77 10000 

10003 .3 1099.9510005.21 1099.9610007. 72 1100.7810008.17 
10010.09 1101.3310011.71 1101.77 10012.1 1101.7710013.23 
10013.55 110310013.69 1103.0510016.47 1103.0810017.69 
10019.97 1103.2810022.09 1103.4410023.07 1103.510024.67 
10025 . 64 1103.6510029.55 1103.75 10031.5 1103.77 10038.8 
10043.9 1103.7510045.54 1103.710048.32 1103.6110049.86 

10065.32 1103.8110083.12 1103.6510091.42 1102.8710100.65 
10111.22 1102 . 810112 .17 1102.81 10114 1102.8910114.96 

10117.6 1103 . 0910122 . 23 1103.3510124.81 1103.47 10126 . 1 
1013 3. 42 1103. 861014 5. 85 1103.810146 . 06 1103 . 810164. 31 
10165.26 1103.9610170.62 1104.0910172.06 1104. 39 

Manning's n values 
Sta n val Sta 

num= 
n val Sta 

9876.55 .04 9922.86 .04510023.07 

Bank Sta: Left Right Coeff Contr. 
9922.8610023.07 .3 

Ineffective Flow num~ 1 
Sta L Sta R El ev Permanent 

9876.55 9977 1104 F 

n val 
.04 

Expan. 
. 5 

El ev Sta Elev 
1105.33 9881 . 83 1105.32 
1104.62 9895.8 1104.23 
1103 . 44 9923.61 1103.42 
1102.76 9935.69 1102.65 
1102 . 37 9945.48 1102.36 
1102.35 9953.79 1102.27 
1101.94 9971.61 1101.92 
1101.87 9980.98 1101.71 
1100 . 77 9990. 17 1100.96 
1099 . 7710001 . 86 1099. 92 
1100 . 9310008 . 61 1101.06 
1102.110013.43 1102.48 
1103 . 110018.67 1103.2 

1103 . 6410024.72 1103.65 
1103. 7810040.97 1103 . 76 
1103 . 6810052.12 1103. 74 
1102. 7310105 . 97 1102. 78 
1102.9210115.96 1102.97 
1103.5610129 . 65 1103.73 
1103.9410164.88 1103.94 

upstream Embankment side s l ope 
Downstream Embankment side s l ope 
Maximum allowable submergence for weir flow~ 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

. 98 
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LEMWB_PostProj. rep 
Elevation at whi ch wei r flow begins 
Energ y head used in spill way design 
Spillway height used in design 
we1 r crest shape Broad crested 

Number of Br idge Coefficient sets 1 

LOW FlOW Methods and Data 
Energy 

Selected LOW Fl ow Methods Highest Energy Answer 

High FlOW Method 
Energy only 

Addi ti anal Bridge Parameters 
Add Fri ction component to Momentum 
Do not add weig ht component to Momentum 
class B flow crit ical depth computations use critical depth 

inside the bridge at the upstream end 
cri te ria to check far pressure flow = upstream energy grade line 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 0.491 

INPUT 
Description: 
Station Elevation Data num: 103 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9876.55 1104.6 9877.51 1104.67 9877.55 1104 .91 9877.65 1105.33 9881.83 1105.32 
9885 . 88 1105.3 9889 . 5 1105.22 9895.71 1105.1 9895 . 77 1104 .62 9895.8 1104 .23 

9903 . 1 1103.97 9922.85 1103 . 49 9922 . 861103.489 9923.3 1103.44 9923.61 1103 .42 
9924.12 1103.38 9928.9 1102.95 9932.52 1102 .81 9933.23 1102.76 9935.69 1102.65 
9937.62 1102.58 9938.92 1102.53 9941.72 1102.39 9944.96 1102.37 9945.48 1102.36 
9946 . 86 1102 .37 9948.47 1102.39 9949.8 1102.39 9952.17 1102.35 9953.79 1102.27 
9957.25 1102.13 9960.15 1102.04 9963.98 1101.95 9965.73 1101.94 9971 . 61 1101 .92 
9972.68 1101.92 9977.01 1102.01 9978.68 1101.92 9979.86 1101.87 9980.98 1101 .71 
9984.89 1101.19 9985.88 1101.05 9986.29 1101.01 9988 . 14 1100.77 9990.17 1100 .96 

9994.8 1099.91 9995.61 1099 .6 9999.92 1099 .77 10000 1099.7710001.86 1099.92 
10003 . 3 1099.9510005.21 1099.9610007.72 1100 .7810008.17 1100.9310008.61 1101.06 

10010 .09 1101.3310011 . 71 1101.77 10012.1 1101.7710013.23 1102.110013.43 1102 .48 
10013.55 110310013 . 69 1103.0510016.47 1103.0810017.69 1103.110018.67 1103 .2 
10019.97 1103. 2810022 . 09 1103.4410023.07 1103. 510024.67 1103.6410024.72 1103 .65 
1002 5 . 64 1103. 65 10029 .5 5 1103 .75 10031.5 1103.77 10038.8 1103.7810040.97 1103 .76 

10043.9 1103. 75 10045 . 54 1103.710048.32 1103.6110049.86 1103.6810052.12 1103 .74 
10065. 32 1103.8110083 . 12 1103.6510091.42 1102.8710100.65 1102.7310105 . 97 1102 . 78 
10111.22 1102.810112 . 17 1102 .81 10114 1102.8910114.96 1102.9210115.96 1102.97 

10117.6 1103.0910122 . 23 1103.3510124 .81 1103.47 10126.1 1103.5610129.65 1103 . 73 
10133.42 1103. 8610145 . 85 1103.810146.06 1103.810164 . 31 1103.9410164.88 1103 . 94 
10165.26 1103.9610170.62 1104.0910172 .06 1104.39 

Manning's n values 
Sta n val Sta 

9876.55 .04 9922.86 

Ba nk Sta: Left Right 
9922.8610023.07 

Ineffective Flow num= 
Sta L Sta R Elev 

9876.55 9977 1104 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

num= 
n val sta 

.04510023 .07 
n val 

.04 

Lengths: Left Channel Right 
43.874 26.68 27 . 762 

1 
Permanent 

F 

REACH: Lr El Mirage Wsh RS: 0 .486 

INPUT 
Description: 
Stat ion Elevation Data 

sta Elev Sta 
9863.861103.45 9867.68 
9877 . 21 1103. 32 9886.83 
9901.18 1102.01 9901.46 
9910.86 1101 .71 9914 . 21 

9927.4 1101.69 9931 . 23 
9941 . 82 1103.02 9943.4 

9967 . 2 1102.73 9969.51 
9973 . 58 1102.55 9975.59 
9985.64 1100. 73 9988.55 
9992.84 1099.94 9993.48 
10009 .2 1100.5310011.13 

num= 94 
El ev Sta Elev sta 

1103.48 9869. 56 1103.43 9874.17 
1102. 85 9891.25 1102 . 65 9893.68 
1101. 99 9906.86 1101.85 9910.48 
1101. 79 9915.29 1101 . 79 9925.81 
1101. 83 9937.07 1102 .07 9938.33 
1103 .1 9948.05 1103 . 21 9958.93 

1102. 73 9970.37 1102. 7 9971. 59 
1102.43 9977.75 1102.31 9983.48 
1100 .49 9989.49 1100 . 41 9991. 56 
1099.64 9994.58 1099.6610006.92 

110110011. 79 1101.1110014.55 
1102. 4610024.941103 .18810025.33 
1103.5 2 10033.9 1103.5710034.87 
1103.6210047.72 1103.4910049.23 
1103. 7 10082.3 1103.4110089.04 

1102.7210116.51 1102.72 10119.2 
1103.7310132.71 1103.7710133.85 

coeff contr . 
. 3 

Ex pan . 
. 5 

Elev sta Elev 
1103 . 46 9874. 5 1103.46 
1102 .48 9896.61 1102.31 
1101. 73 9910.69 1101.72 
1101.71 9926.98 1101.71 
1102 .23 9940.34 1102.74 
1103 . 17 9965.28 1102. 79 
1102 .65 9972.48 1102.61 
1101.09 9985.11 1100.77 
1100 .14 9992. 6 1100.06 
1099 . 8510008.33 1100.26 
1101 .7210015.58 1101.95 
1103 .2310026.06 1103.31 

1103.610042.08 1103.88 
1103.5710051.45 1103.68 
1102.8710091 .89 1102 .83 
1103.0110121.78 1103.28 
1103. 761014 5. 42 1103. 78 

10015. 87 1102.0210017.93 
10027. 61 1103.5810029.61 
10042. 75 1103.8610047.08 
10062. 16 1103 . 7410066.36 
10102.17 1102 . 6210109. 53 
10123.02 1103 . 4410131.73 
10148.48 1103.810163.15 
10171. 23 1104.2810171 . 34 

1103.9410165.58 1104.0210169.71 1104.0910170.96 1104.27 

Manning's n values 
Sta n val Sta 

9863.86 .04 9958.93 

Bank sta: Left Right 
9958 . 9310024.94 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

1104.2910171. 53 

num= 
n val sta 

.04510024.94 

Length s: Left 
288.832 

REACH : Lr El Mirage WSh RS: 0 .431 

1104.310174.93 1104.29 

n va l 
.04 

channel Right coeff contr. Ex pan. 
294 . 72 302.293 .1 . 3 
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LEMWB_ PostProj. rep 
INPUT 
Description: Q=290 cfs (CPD54 , 24 hr) 
Station Elevation Data num= 117 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9927 . 3 1102 . 25 9927.36 1102.25 9927.91 1102 . 22 9929.75 1102.08 9931.22 1101.95 

9936.36 1101 . 32 9937.67 1101.01 9941.51 1100 . 41 9946.6 1099.44 9950 . 281098.732 
9952.25 1098.51 9960.08 1097.72 9964.77 1097 . 02 9965.1 1096.96 9965 . 33 1096.92 
9965. 56 1096.84 9965.88 1096. 74 9967.79 1096.08 9969.24 1094.63 9970.08 1093 . 76 
9970.58 1093.57 9970.84 1093.51 9971.36 1093.44 9973.47 1092 . 9410013 . 84 1092 . 94 

10015.97 1093.4710016. 52 1093. 5910017.03 1094 . 1610018.63 1096.1610018.97 1096.19 
10029.18 1097. 5210029.77 1097. 5410034.65 1097.9510038.07 1098.1710040. 39 1098.26 
10043.02 1098.4110047.02 1098.5610047.55 1098.58 10048 1098 . 5810050.43 1098 . 34 
10055.85 1097.77 10057 . 4 1097 . 6410062.05 1097.3310063.67 1097 . 3110069.84 1097 . 26 
10073.32 1097.1810087.16 1097.2610089.76 1097. 310093.64 1097. 3510105. 77 1097.62 
10111.24 1097.67 10112.4 1097. 6410116.4 7 1097. 710116.63 1097. 7110121. 72 1098 .16 
10123.86 1098.3310125.61 1098.4910126 . 85 1098.5610130.17 1098.9110133.67 1099.45 
10134.99 1099.8610138.83 1101.0610143 . 25 1101.7210143.82 1101.7910145.11 1101.93 
10147.55 1102.0710150.37 1102.1110150 . 76 1102.1210151.27 1102.1110155 . 41 1101.92 
10157.78 1101.8310160 . 55 1101.5910163 . 98 1101.2310166.15 1101.0810171.39 1101.16 
10175.09 1101.2610178 . 89 1101 . 3310179.59 1101.3310180.51 1101.3910181.82 1101.45 

10187 . 7 1101.7710191 . 13 1101.95 10193 . 9 1102.0810198.49 1102 . 2110200.51 1102 . 26 
10202.97 1102.310211.57 1102.3610219.69 1102.3310221.79 1102.3310225.28 1102.32 
10228.66 1102 . 2410231.16 1102.2310232.33 1102.2610245.32 1102.1410247.81 1102.11 
10254 . 54 1101.5110256.53 1101.4910258.64 1101.4610262 . 96 1101.2210265.89 1101.41 
10267. 76 1101. 59 10269. 2 1101. 710274. 52 1101. 72 10276. 9 1101. 5 510278.13 1101. 56 
10279.42 1101.4710282.28 1101. 7910285. 59 1102 . 14 10289 . 9 1102.2210293. 57 1102.26 
10305.63 1102.5410313.81 1102.7110315.27 1102.7110324.73 1102 . 6510328 . 72 1102.67 
10334.73 1102.7210334 . 77 1102. 72 

Manning ' s n values 
Sta n va l Sta 

9927 . 3 .04 9950.28 

num= 
n val Sta 

. 04510047.02 
n val 

.04 

Bank sta: Left Right 
9950 . 2810047.02 

Lengths : Left Channel Right coeff cant r. 
.1 

Ex pan. 
.3 361. 758 277 194.234 

Ineffective Flow num= 
Sta L Sta R Elev 

994810047.02 1096 
10047.0210334.77 1100 

CROSS SECTION 

RIVER: Lr El Mirage Wsh 

2 
Permanent 

T 
T 

REACH: Lr El Mirage Wsh RS: 0.378 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9763.97 1099 . 29 9764.44 
9775.36 1099.09 9778.63 
9784.93 1098.95 9785.04 
9788.28 1098.1 9788 . 4 
9792.25 1097.97 9792.73 
9797 . 85 1098 . 16 9798.32 
9806.51 1098.83 9807 . 53 

9824.6 1098.26 9828 . 64 
9839.7 1097.76 9841 . 23 

9849 . 17 1097 . 14 9855.01 
9864.751096.84 9869.29 
9883.68 1095.91 9884. 32 

9909.6 1095. 52 9916.63 
9931.02 1095.45 9932 . 64 
9940 . 13 1095.74 9940.9 
9953.73 1096.14 9955.46 
9968 . 82 1095.83 9971.13 
9980.45 1094.37 9982.85 

10028. 33 1094.01 10028. 5 
10036.94 1095 . 6110037.63 
10060.51 1097 . 110060.63 
10070.06 1098 . 5410080 . 15 
10109.34 1100.4210121.09 
10135 . 43 1097.4710140.24 
10149.67 1097.0810150 . 05 
10162.98 1099.4 510163.84 
10170.86 1100.98 10172.7 
10197.96 1101.57 10202.5 
10223 . 21 1101.6110227.48 
10250.72 1100.9610251 . 97 
10278.24 1101.7710288 . 91 
10315.94 1102.22 

Manning's n va 1 ues 
Sta n val Sta 

9763 . 97 . 04 9961.12 

num= 156 
El ev Sta 

1099. 31 9769 
1099. 13 9780.18 
1098.91 9785.25 
1098.08 9789. 51 
1098. 04 9794. 77 
1098. 11 9799.16 
1098.81 9810 . 15 
1098. 18 9831 . 16 
1097.67 9843 . 91 
1097 . 03 9857.98 
1096 . 69 9869. 97 
1095. 88 9899 
1095.44 9922. 56 
1095. 51 9937. 56 
1095. 78 9946.27 
1096. 14 9961.12 
1095.66 9976.89 
1093 . 57 9984 . 58 
1094 . 0510028 . 57 
1095.6110042.69 
1097 . 1210062.14 
1099. 5310091.28 
1099.76 10123.2 
1097.1410142. 51 

1097 . 110152.05 
1099. 64 10166.1 
1101.2310174.99 
1101.6810204.26 
1101.6210229.97 

110110264 . 73 
1101.9610293 . 28 

num= 
n val sta 

. 04510051.86 

El ev Sta El ev Sta El ev 
1099 . 37 9769 . 78 1099.36 9773.98 1099.17 
1099 . 13 9780 . 97 1099.14 9782.71 1099.05 
1098 . 85 9786 . 32 1098.57 9787.16 1098 . 4 
1097 . 97 9789 . 99 1097.95 9790.76 1097.9 
1098 . 44 9794.95 1098.42 9795.86 1098. 33 
1098.2 9801.67 1098. 52 9805 . 81 1098 . 78 

1098. 71 9814 .18 1098 . 62 9822 . 42 1098. 3 5 
1098.07 9832.29 1098.05 9837 . 63 1097 . 86 
1097.44 9844.78 1097. 37 9846.92 1097.14 
1096.99 9864.12 1096.85 9864.61 1096 . 84 
1096.64 9874.62 1096.43 9883.01 1095 . 95 
1095.67 9899.37 1095.66 9899.72 1095.66 

1095. 3 9927.71 1095.27 9928.74 1095. 33 
1095 . 63 9937 . 71 1095.64 9937 . 92 1095.64 
1095 . 76 9948.87 1095.82 9950 . 73 1095.96 
1096 . 33 9962 . 39 1096.24 9965.45 1096.14 

1095 . 1 9978.33 1095 . 01 9978.99 1094.96 
1092.9410024.95 1092.94 10028.1 1093.93 
1094.07 10032.4 1095.2310036 . 15 1095.54 
1095.810047.38 1096.0210051.86 1096.26 

1097.3510069.24 1098 . 4410069.56 1098.48 
1100.09 10093.6 1100.2410095.83 1100.25 
1099. 5410128.32 1098.8910131. 33 1098.36 
1097.0310146.17 1096.8610146.95 1096.87 
1097.3710157 . 31 1098.2310158.27 1098 . 46 

1100 . 310167.63 1100.5610169.32 1100 . 74 
1101.5110183.26 1101.65 10190.8 1101.57 
1101.6910205.22 1101.6610208.84 1101 . 6 
1101.3810236.53 1100.8810249.58 1100 . 95 
1101.3810269.44 1101.5510273.25 1101 . 75 
1102.0810312. 51 1102.2110315.02 1102.2 

n val 
.04 

Bank Sta: Left Right Lengt hs: Left Chan ne l Right Coeff Cant r. Ex pan. 
9961.1210051.86 200.764 172. 52 164.388 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R El ev Permanent 

9763.979871 . 195 1099 . 5 T 
987210315.94 1096 T 

Right Levee Station=10109. 34 Elevation= 1100.42 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 
REACH : Lr El Mirage Wsh RS : 0 . 345 

INPUT 
Description: 
Station Elevation Data num= 102 

Sta El ev Sta Elev Sta El ev Sta Elev Sta El ev 
9824.48 1102.1 9827 . 67 1102.1 9828.93 1102.09 9837 . 3 1102.15 9840.45 1102.07 
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9844.46 1101.99 9848 . 56 1101 .96 9851.96 
9865.25 1101 . 93 9875.81 1101.81 9877.16 

9882 1101.67 9884 . 09 1101.58 9885.66 
9889 . 58 1101.41 9892 . 02 1101.41 9893.45 
9898 . 42 1101 . 6 9898 . 61 1101.61 9900.03 
9909 . 54 1101. 7 9911 . 11 1101.69 9915.28 
9929 . 11 1101 . 58 9933 1101.61 9933.01 
9937.25 1101 . 37 9938.06 1101 .31 9938.7 
9944.41 1100 . 12 9946 . 47 1099.73 9949.42 

9956.6 1097 . 98 9956.7 1097.97 9962.84 
9972 . 06 1096 . 46 9974.09 1096.48 9975.42 

9983.2 1096 . 42 9987.55 1096 . 71 9995.55 
10004 . 58 1096 . 7810006.14 1096 . 9710007.12 
10014.88 1095 . 7810018.35 1096.0910018.68 
10040 . 48 1095.8610042 . 11 1095.9510052.99 
10061. 05 1097.0710061.12 1097.0710062.23 
10072 . 28 1097 . 9110076.65 1098.7710079.45 
10092.28 1102 . 8410093.07 1103.0310096.18 
10100.25 1103 . 6710101.25 1103.6810101. 35 
10120 . 08 1103.4510121 . 79 1103.45 

Manning's n val ues 
Sta n val Sta 

num= 
n va l Sta 

9824 . 48 . 04 9933.01 .04510092.28 

1101.95 9863.7 1101.94 9~~~w~gp~m~~~. rep 
1101.78 9879 . 21 1101.74 9881. 54 1101. 7 
1101.52 9887 . 59 1101.45 9889.12 1101.42 
1101.42 9894.86 1101.44 9896.42 1101.49 
1101.64 9903.25 1101.65 9905.06 1101.67 
1101 . 72 9922.42 1101.68 9926.23 1101.63 
1101 . 61 9933.63 1101.6 9934 . 41 1101 .59 
1101.26 9939.31 1101.2 9940.98 1100 .89 
1099.04 9952 . 9 1098 . 45 9956.48 1098 
1097.14 9966. 76 1096.68 9969. 7 1096 . 4 
1096.42 9979.47 1096.48 9981.12 1096. 51 
1096.68 9999 . 99 1096.74 10000 . 1 1096.74 
1096 . 9710007.92 1095.4910013.46 1095.77 
1096 . 1210019 . 31 1096.2110020.89 1096 . 17 
1096 . 5310055.02 1096.6610058.64 1096 . 88 
1097 . 1310068.19 1097 . 3910068.96 1097 . 49 
1099 . 3310083.23 1100.4110085 . 71101.02 
1103. 3610098.79 1103.6510099.24 1103.65 
1103.6810103.67 1103.6310113.43 1103 . 58 

n val 
.04 

Bank sta : Left Right Lengths: Left channel Right coeff contr. Ex pan. 
.1 . 3 9933.0110092.28 186.771 154 . 73 162.492 

INLINE STRUCTURE 

RIVER: Lr El Mirage wsh 
REACH: L r El Mirage Wsh RS: 0. 344 

INPUT 
Desc ri pti on: 
Distance from Upstream xs = 0 
Deck/ Roadway wi dt h 6. 5 
weir coeffi c ient = 2. 6 

weir Embankme nt Coordinates num = 5 
Sta Elev Sta Elev Sta El ev Sta El ev Sta El ev 

9963.99 1097.01 9998. 18 1096. 7410005.51 1096.7810016.68 1096.56 10057.1 1096.78 

upstream Embankment s ide s l ope 
Downstream Embankment side s lope 
Maximum al lowable submergence fo r we ir 
Elevation at which weir f l ow begins 
weir crest shape 

flow = 

0 ho r iz. to 1.0 vertical 
0 hori z. to 1.0 vert i cal 

.98 

Broad Crested 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9883 . 51 1097.02 9887 
9902.65 1093 . 86 9902.93 

10036.58 1092.910037.16 
10048.86 1095 . 4710052.68 
10064.86 1095 . 9210066. 2 5 
10087.99 1095.8310089.43 
10102.48 1096.0510108.33 

10123 1096.3710124 . 99 
10137 . 64 1095.510137 . 76 
10141.81 1095.2210142 .55 

10148 .7 1095.7610148.85 
10162. 73 1096.9410164 . 45 
10176.92 1097.61 10180.5 
10196.41 1099.0610198.12 
10222.62 1098.92102 27.32 
10241.95 1099.4710249.96 

Manning's n values 
sta n val sta 

9883.51 .04 9895.88 

Bank Sta: Left Right 
9895.8810052.68 

Ineffective Flow num= 
Sta L Sta R Elev 

9883.51 9889.51 1099 
9889.5110139.31 1095 . 7 

10139.3110263.41 1099 

CROSS SECTION 

RIVER: Lr El Mirage Ws h 

RS: 0.316 

num= 80 
El ev Sta El ev Sta El ev Sta El ev 

1096.59 9893 . 19 1096.29 9895.88 1096.07 9901.86 1094. 1 
1093 . 79 9903 . 37 1093.71 9904.34 1093 .48 9907.28 1092 . 9 
1092 . 9710040 . 49 1093. 7110044.2 5 1094 .671004 5. 53 1094.91 
1096 . 0710054 . 81 1096.04 10059.4 1096 .05 10064.3 1095.94 
1095 . 9110081.66 1095 . 7510082.88 1095.7710086 .98 1095.79 
109 5 . 8310093.99 1095.8410095.57 1095 . 8410101.05 1095 . 98 
1096 . 1910110.03 1096.2410116. 52 1096. 3110120.03 1096.31 
1096 .3710128 . 62 1096.3910131.72 109610137 .52 1095. 53 
1095. 48 10138 . 1 1095.4 710139. 77 1095. 3210140.26 1095. 31 
1095 . 2710144 . 27 1095.3710145.23 1095 . 4610148.61 1095 . 75 
1095 . 7810152.72 1096.2810155.41 1096 . 55 10159.8 1096 . 78 

109710172 . 44 1097.3810174.77 1097.4510175.32 1097.49 
1097 . 91 1018 3 . 8 1098.2310189. 32 1098.810190.06 1098.82 

1098 . 910201.88 1098. 5110203.21 1098 . 5310219.46 1098.83 
1098 . 98 10228.4 1099.0410233.96 1099 . 2710241.83 1099.4 7 
1099 . 8910252.43 1099.9410261.93 1100.210263.41 1100.27 

num= 3 
n val sta 

. 04510052.68 
n val 

.04 

Lengths: Left Channel Right 
128.108 117 . 61 157.846 
3 

Permanent 
T 
T 
T 

Coeff Contr. 
.1 

Expan. 
. 3 

REACH: Lr El Mirage Ws h RS : 0.294 

INPUT 
Description : 
Station Elevation Data num= 135 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9821.67 1098.65 9822.83 1098.66 9827.2 1098 . 63 9830 . 5 1098.62 9833 . 41 1098.84 
9834.32 1098 . 9 9834.79 1098.97 9836.49 1099.11 9839.16 1099 9839 . 33 1098.99 
9839.59 1098.97 9840.72 1098.65 9844.21 1097 . 68 9846 . 49 1097.11 9847 . 04 1096.96 
9848.62 1096.93 9853.55 1096.91 9855.67 1096 . 66 9858.25 1096.45 9861.13 1097.17 
9861.36 1097.22 9861.79 1097.31 9863.46 1097 . 58 9866 . 03 1097.81 9869.43 1097.89 
9870.97 1097 .97 9873.25 1097.98 9875.58 1098.31 9876 . 66 1098.41 9877.3 1098.21 
9879 . 84 1097.24 9881.12 1096.98 9883.03 1096 . 37 9884.78 1096.16 9885.67 1096.04 
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LEMWB_PostProj . rep 
9887.04 1095 . 74 9888.03 1095.55 9888.49 1095.46 9890.25 1095.68 9892.92 1096.02 
9894.17 1096 . 22 9899. 5 1096 . 49 9909.04 1096.77 9913.12 1096.74 9915.7 1096.71 
9916 . 92 1096.72 9921.83 1096 . 68 9922. 58 1096.67 9929.4 1096.76 9929. 78 1096.76 
9937.13 1096.7 9944.261096.27 9944.511096.25 9945.361096.18 9948.751095.84 
9950.26 1095.75 9950.62 1095.65 9951.04 1095.57 9953.53 1095 . 11 9955.84 1094.71 
9956 . 72 1094.49 9960.07 1093.8 9961.47 1093 . 58 9965 . 15 1092 . 910038. 76 1092.9 

10039.29 1093.1910040.17 1093. 6510040.71 1093.8110043. 58 1094 . 59 10043 . 9 1094.67 
10044 . 46 1095.3310044 . 92 1095.9310049 . 74 1096.2110050 . 53 1096.2710054 . 04 1096 . 28 
10055 . 87 1096.2210061.87 1095.8310062.75 1095.7610066 . 37 1095.5310070 . 36 1095 . 2 
10081. 72 1095. 2 510082. 55 1095. 2 510090.28 1095.8710091.03 1095. 9610094. 92 1096.12 
10097.33 1096.3810099.58 1096.510101.42 1096 . 6610105.04 1096 . 610110.01 1096 . 62 
10114 . 58 1096.6110116.74 1096.53 10118 . 9 1096 . 4610120 . 67 1096 . 4410121 . 07 1096.44 
10124. 68 1096.4210130 . 54 1096. 4210133 .18 1096 . 4410134.46 1096. 5210140.42 1096 . 6 7 
10142. 76 1096 . 811014 5 . 01 1096. 9410147. 36 1097.0610149. 95 1097. 181015 3. 09 1097 . 32 

10157.2 1097 . 4810157.83 1097.4810158.62 1097 . 510162. 58 1097. 5410165. 38 1097. 56 
10168. 32 1097. 710174. 57 1097. 8210181. 57 1097. 9410192.42 1098.1910193. 37 1098. 19 
10195.41 1098 . 410196.05 1098.4610199.67 1098.8910199.82 1098 . 910200 . 42 1099.03 
10202.68 1099.4210204.51 1099.9510205 . 84 1100.2810206.67 1100.3310210.76 1100.39 

10214.7 1100.0310219.62 1099 . 78 10222 . 5 1099.9210226.42 1100.1210226 . 91 1100.13 
10229.33 1099.9510232.62 1099.9710233.71 1099.9610234.07 1099.9910236.83 1100.15 

Manning's n values 
Sta n val Sta 

9821 . 67 .04 9944.26 

num= 
n val sta 

.04510050.53 
n val 

.04 

Bank Sta: Left Right Lengths: Left Channe 1 Right coeff Contr . Ex pan. 
9944.2610050 . 53 166 . 923 152 . 94 224 . 316 . 1 . 3 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 

9950.2610044 . 92 1095 . 7 T 
Left Levee Station= 9929 . 4 Elevation= 1096.76 

CROSS SECTION 

RI VER: Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 0.265 

INPUT 
Description : 
Station Elevation Data 

sta El ev sta 
9876.55 1096 . 37 9881 . 9 
9903.27 1097 . 28 9916.82 
9933.11 1096.74 9940 . 04 
9953.15 1096.66 9955 . 86 
9975 . 39 1096. 58 9977.89 
9985 . 85 1096.52 9988 . 15 
9993 . 21 1095.58 9995 . 2 
9998.63 1094.52 9999.55 

10001 . 64 1095.29 10003.3 
10018. 85 1096.011002 5. 44 
10041.92 1094.3710042 . 11 
10047 . 93 1093 . 8410048.67 
10054 . 59 1093 . 8610058.98 
10075 . 59 1094.9110078.55 
10089.93 1095.7710094 . 52 
10105.44 1095.310114.18 
10157 . 95 1093 . 4110164.17 
10173 . 64 1091.9910175.02 
10189 . 79 1089.5310193.71 
10211.25 1090.8610216.77 
10233.56 1093.110239.08 
10248.06 1095.2210249 . 19 
10261.25 1098 . 4310261.71 

Manning's n values 
Sta n val sta 

9876 . 55 .05 9993.21 

num= 115 
El ev Sta 

1096. 54 9894.24 
1097 . 17 9921.07 
1096 . 71 9942. 73 
1096.63 9958.27 
1096.04 9978. 31 
1097. 04 9989. 84 
1094. 57 999 5 . 2 6 
1094. 52 10000 
1095.410005.65 

1095.7110031.19 
1094.3510042.98 
1093.8410049.42 
1093 . 8310066. 74 
1095.2410083.04 
1095 . 7810097.55 
1094. 7610134.78 
1093 . 1110168.17 
1091. 5 310178.08 
1089. 510199. 33 

1091. 6110220 . 73 
1093.6610239.24 
1095.4910254.15 
1098. 5310262.06 

num= 
n val sta 

.04510014.63 

El ev Sta El ev Sta El ev 
1096.87 9897.221097.23 9898 .041097 . 31 
1097.07 9922.93 1097.03 9925.62 1096.96 
1096.65 9948.84 1096 . 68 9949.21 1096 . 68 
1096.64 9960.49 1096. 56 9970 . 34 1096 . 58 
1095.96 9978.65 1095.95 9982.63 1095.85 
1096.66 9991.11 1096.37 9991.67 1096.07 
1094.55 9996 . 48 1094.55 9997.14 1094.54 
1094.6810001.49 1095.2210001.55 1095.25 
1095.3610014.63 1096.0810015.44 1096.1 

1095 . 410032 . 02 1095 . 3310038 . 34 1094.82 
1094 . 25 10046 . 41093 . 8710046 . 761093.87 
1093.8510051.23 1093.8710052.74 1093.87 
1093. 9810068. 53 1094 . 1410069. 86 1094.29 
1095.6810083. 34 1095.6910083 . 76 1095.69 
1095.7610101.09 1095.5210104.07 1095.38 
1093.7310135.96 1093.7210154.95 1093.63 
1092 . 4410169 . 61 1092. 3910173. 37 1092 . 01 
1091.0110182.76 1090.4210188.72 1089.53 
1089.4810203.08 1089.8810208.29 1090.39 
1092. 31 10227. 3 1092.6910231.95 1092. 99 
1093 . 6910239.46 1093.7510240.51 1093.92 
1096.6610256.08 1097.1310258.99 1097.85 
1098 . 64 10262 . 7 1098.7310269. 22 1100 

n val 
.04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
.1 

Ex pan. 
.3 9993.2110014 . 63 

Ineffective Flow num= 
252.619 242.25 194.652 
3 

Sta L Sta R Elev 
1001710094. 52 1095.8 

10094. 52 10180 1093 . 63 
10180 10250 1095 . 8 

Permanent 
T 
T 
T 

Left Levee Station= 9898 04 Elevation= 1097. 31 

CROSS SECTION 

RIVER : Lr El Mirage Wsh 
REACH: Lr El Mirage Wsh RS: 0.219 

INPUT 
Description: END DETAILED STUDY 
Station Elevation Data num= 150 

Sta El ev Sta El ev Sta 
9902.85 1096.72 9904.12 1096. 77 9906.81 
9911.93 1096.98 9912.56 1096 . 95 9912.9 
9915.46 1096.73 9927.12 1096 . 62 9930 . 11 

9941.6 1096. 54 9942.77 1096. 56 9943 . 7 
9946 .021096 . 56 9946 . 431096.54 9947 . 29 
9952 . 04 1095.77 9954.2 1095. 64 9962.63 
9968. 59 1094.61 9972.78 1094. 36 9979.2 
9992.17 1093 . 93 9997.04 1093.81 10000 

10010.38 1093.8710017.48 1094.2810020.79 
10031.38 1095 . 8910032.32 1095 . 9310035.26 
1004 5. 82 1096 . 5 71004 5 . 99 1096. 5 710046.07 
10059.82 1096 . 7510066 . 73 1096.8510069.62 
10093.37 1096.8710098 . 94 1096.7910099.12 
10109.62 1096.3510110.35 1096 . 2210114.62 
10117 . 37 1096.8510118.91 1096 . 8410119 . 32 
10124.73 1096.8110126.19 1096 . 2810127 . 34 
1013 3. 36 1095.9810136. 24 1095. 8710138 . 99 

El ev sta El ev sta El ev 
1096.76 9909 . 47 1096.9 9910.93 1096.97 
1096.95 9913.92 1096 . 84 9914 . 61 1096 . 74 
1096.63 9932.43 1096.63 9936.71 1096.68 
1096.58 9944.75 1096.54 9945.31 1096.56 
1096 . 46 9948 . 28 1096. 3 7 9949.02 1096 . 27 
1095 . 16 9963.98 1095.01 9964 . 95 1094.93 
1094.12 9982.74 1093.94 9988. 79 1093.93 
1093.8110003.64 1093.810006 . 25 1093.82 
1094.8810021.91 1095.0810026.43 1095 . 5 
1096.0910037 . 74 1096 . 2410038.54 1096 . 3 
1096.5810046.28 1096.5810054.42 1096.65 
1096.9610076.75 1096.9210084.92 1096 . 93 
1096 . 7910099.38 1096.810106.16 1096 . 81 
1096. OS 10115. 5 1096.0310115. 68 1096. 12 
1096.8310119.67 1096.8210124.11 1096.82 
1096.0210129.45 1096.05 10130.1 1096.05 
1095. 7810141.02 1095.6710141.27 1095.66 
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10146.35 1095.53 10147.1 1095 . 5310154.49 
10182.91 1096.1610184. 69 1096 . 2210186.48 
10210.55 1096 . 2710213 . 73 1096.3410222.39 
10235.98 1095.9110238.36 1095.8210259 . 23 
10294.15 1093.1610300 . 68 1093.08 10312 . 2 
10326.01 1093 . 5610329.29 1093.6510339.27 
10353.91 1096 . 210357.77 1096.7510359 . 38 
10368.23 1097 . 0910370.01 1097.1210371.56 
10389 . 92 1097 . 7210392.01 1097. 9910399.68 
10417.01 1101 . 9410417. 34 1102. 2110417.64 
10422 . 12 1102 . 4410423.36 1102.4610424.64 
10427.75 1102 . 5610428.68 1102.5510429.65 

1095 . 6910154.99 
1096.25 10189.4 

1096 . 210224.43 
1094.5710265.87 

10442. 9 1102. 5910444.4 3 1102. 58 10445 .1 

1093.110312.57 
1094.1910343.75 
1096.9410364.45 
1097.0710373.42 
1099.06 10411.8 
1102.4 5 10420 
1102.5610425.75 
1102.5510440.51 
1102. 5810446.63 

Manning's n values num= 
Sta n val sta n val Sta n val sta 

9902.85 .05 9945.31 .04510045.82 .0510165.17 

Bank Sta: Left Right Lengths: Left Channe l Right 
9945.3110045.82 0 0 0 

Ineffective Flow num= 1 
sta L Sta R El ev Permanent 
10126 10186 1096.25 F 

SUMMARY OF MANNING'S N VALUES 

River:Lr El Mirage wsh 

Reach 

Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Ml rage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage ws h 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage ws h 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage ws h 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage Wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mi rage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage ws h 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 

River Sta . 

1. 514 
1.449 
1.406 
1. 390 
1. 379 
1.371 
1. 365 
1. 360 
1. 348 
1. 329 
1. 312 
1. 242 
1. 200 
1.115 
1.069 
1.047 
1.030 
1.020 
1.014 
0.978 
0.940 
0.892 
0.848 
0. 785 
0.758 
0. 726 
0.680 
0.646 
0.638 
0.634 
0.629 
0.610 
0 . 583 
0 . 533 
0. 500 
0. 493 
0 . 492 
0 . 491 
0. 486 
0.431 
0.378 
0.345 
0 . 344 
0. 316 
0 . 294 
0 . 265 
0. 219 

SUMMARY OF REACH LENGTHS 

River : Lr El Mirage wsh 

Reach 

Lr El Mirage wsh 
Lr El Mirage ws h 
Lr El Mirage wsh 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mi rage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 
Lr El Mirage wsh 

River Sta . 

1. 514 
1.449 
1.406 
1. 390 
1. 379 
1.371 
1. 365 
1. 360 
1. 348 
1. 329 
1. 312 
1. 242 
1. 200 
1.115 
1.069 
1.047 
1. 030 

n1 

.04 
. 035 
.035 

.04 
culvert 

. 035 

. 035 

. 035 

. 035 

. 035 

. 035 

. 035 

. 045 

. 035 

. 035 

. 035 
culvert 

. 035 

. 035 

. 035 

. 035 

. 035 
. 03 
.04 
.04 
.04 
.04 
. 04 
.04 

culvert 
.03 
.03 
.03 
.03 
.03 
. 03 

Br i dge 
.04 
.04 
. 04 
. 04 
. 04 

In l struct 
. 04 
. 04 
.05 
. 05 

Left 

336.537 
235.985 
106.417 
113.312 

cu l vert 
31.672 
28.041 
78.839 
90.351 
99.994 

367.079 
181.216 
361.242 
235.043 
145 .193 
142.419 

culvert 

n2 

. 035 
.04 
.04 

. 035 

.045 

.045 

.045 

.045 

.045 

.045 

.045 

.035 

.045 

.045 

.045 

.03 

.03 

.03 

.03 

.03 
.045 
.045 
.045 
.045 
.045 
.045 
. 045 

.045 

.045 

.045 

.045 

.045 

.045 

.045 

.045 

.045 

. 045 

.045 

.045 

. 045 

. 045 

. 045 

channel 

341. 38 
230 . 52 

84.6 
98 . 02 

29 . 35 
25 . 87 
66.31 
98 . 62 

92.2 
368.26 
222.8 

446.53 
242.91 
117.73 
142.05 

LEMWB_ PostProj. rep 
1095.6910165.17 1095.64 
1096. 2 310199.83 1096.12 
1096.2110228.11 1096.22 
1094.0910277. 59 1093.31 
1093.110315.36 1093.33 

1094.4510346.32 1094.85 
1097.110365.91 1097.08 

1097.12 10384.9 1097.47 
1101.4210413.94 1101.6 
1102.3510420 . 73 1102.38 
1102. 5910426. 72 1102 . 61 
1102.610442.29 1102 . 59 

1102. 59104 52 . 26 1102. 59 

n va l 
. 04 

coeff contr. 
. 1 

Ex pan. 
. 3 

n3 

. 04 
.035 
.035 

. 04 

. 035 

. 035 

. 035 

.035 

. 035 

. 055 

.055 

.055 

.045 

.045 

.035 

.035 

.035 
.03 
.04 
.04 
.04 
.04 
.04 
.04 

.03 

.03 

.03 

.03 

.03 

.03 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.05 

Rig ht 

346.306 
225.121 
67.435 

103.066 

40. 501 
40.642 
48 . 457 

105 . 803 
105. 714 
372 . 234 
371.089 
648 . 669 
249 . 235 
145 . 066 
142 . 219 

n4 

.04 

.04 
. 035 

. 045 

. 045 

. 045 

.03 

.03 

.04 

n5 
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.035 

. 035 

.035 
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Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Ml rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
L r El Mi rage ws h 
L r El Mirage ws h 
L r El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mirage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 

1.020 
1.014 
0. 978 
0. 940 
0. 892 
0 . 848 
0 . 785 
0 . 758 
0 . 726 
0 . 680 
0.646 
0 . 638 
0.634 
0.629 
0.610 
0 . 583 
0. 533 
0. 500 
0 . 493 
0. 492 
0 . 491 
0.486 
0 . 431 
0 . 378 
0 . 345 
0 . 344 
0 . 316 
0. 294 
0. 265 
0. 219 

33.477 
194.325 
203.474 
257.892 
23 2 .2 14 
286. 107 
148 .161 
177.634 
323. 178 

197. 47 
41. 697 
48 .194 

cu l vert 
101. 394 
142.218 
263 . 346 

176 . 53 
26 . 431 
19 . 026 

Br idge 
43.874 

288.832 
361. 758 
200 .764 
186.771 

I nl Struct 
128. 108 
166.923 
252 . 619 

0 

31.59 
192 . 21 
201. 61 
252.94 

228 . 8 
335.49 
142. 54 
169.35 

24 1. 5 
178. 52 

41. 03 
47.73 

100 . 66 
143. 1 

263.98 
173.45 

35 . 85 
10 . 88 

26.68 
294 . 72 

277 
172. 52 
154.73 

117.61 
152 . 94 
242.25 

0 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
Ri ve r: Lr El Mirage ws h 

Reach 

Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage wsh 
Lr El Mi rage wsh 
Lr El Mi rage wsh 
Lr El Mi rage wsh 
Lr El Mi rage wsh 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
Lr El Mi rage ws h 
L r El Mi rage ws h 
Lr El Mi rage ws h 
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LEMWB_PostPro j . rep 

Ri ver: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 1 .514 Profi l e : PF 1 
Not e: Mann1ng ' s n val ues were compos i ted to a s ingl e val ue i n t he main channe l . 

River: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 1 .514 Prof ile: PF 2 
Note: Mann1ng ' s n values were composi t ed to a s ingle val ue in t he main c ha nnel. 

Ri ve r: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 1 .449 Prof ile: PF 1 
Not e: Mann1ng ' s n va lues were composited t o a s in gl e val ue i n th e main channe l . 

Ri ve r: Lr El Mirag e ws h Reach : Lr El Mi rage ws h RS: 1 .449 Pr ofile : PF 2 
Not e: Mann1ng' s n values were composited t o a s in gl e val ue i n the main channe l . 

Ri ver : Lr El M1 rage ws h Reach : Lr El Mi rage ws h RS : 1 .406 Profil e: PF 1 
warning:Divide d fl ow compu ted f or t his cross-secti on . 
warning :The conveyance rati o (upstre am conveyance di vided by downstre am conveyance) is l ess t han 0 .7 or great er t han 1. 4 . 

This may indi cate t he need for additi on a 1 cross sections . 
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Note: Manning's n values were composited to a si ngl e val ue in the ma in channel. 

River: Lr El Mirage wsh Reach: Lr El Mirage ws h RS: 1.406 Profil e: PF 2 
war ning: The conveyance rat io (upstream conveyance di vided by downstream conveyance) is less t han 0.7 or greater than 1.4. 

This may indicate the need fo r additional cross sect ion s . 
Note: Manning ' s n values were composited to a si ngle val ue in the ma in channel . 

River : Lr El Mirage ws h Reach: Lr El Mirage ws h RS: 1. 390 Profile : PF 1 
war ning :when the Manning's n va lue for the channel was composited, the computed n value was larger [smaller] than the largest 

[smallest] user entered n val ue. The n va lue has been set to the l argest [smallest] entered value . The user may 
wis h to examine thi s cross section and enter a si ngle n value for t he entire channel . 

Ri ver : Lr El Mirage ws h Reach : Lr El Mi rage ws h RS : 1.390 Profil e: PF 2 
war ning :when the Manning's n value for the channel was composited, t he computed n value was l arger [ smalle r] than the l argest 

[smallest] user entered n val ue. Then value has been set to the l arges t [smallest] entered value. The user may 
wish to examine t hi s cross section and enter a s ingl e n val ue for the entire channel. 

River: Lr El Mirage ws h Reac h : Lr El Mirage ws h RS : 1. 379 Profile : PF 1 cul v : culvert #1 
Note: The normal dept h exceeds the height of the cul vert. The program ass umes that the normal depth is equa l to the height 

of the cul vert. 
Note : cu l vert critical depth exceeds t he he ight of the cul vert. 

River : Lr El Mirage wsh Reach: Lr El Mirage ws h RS: 1. 379 Profile: PF 2 cul v: cul vert #1 
Note: The normal depth exceeds the height of the cul vert . The program ass umes that the normal depth is equal to the hei ght 

of the cul vert . 
Note : cu l vert critical dept h exceeds t he he ight of the cul vert. 

Ri ver: Lr El Mirage ws h Reach: Lr El Mi rage ws h RS: 1. 371 Profil e : PF 1 
warning: The conveyance ratio ( upstream conveyance di vided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4 . 

This may indicate the need f or additional cross secti ons. 
River: Lr El Mirage ws h Reac h: Lr El Mirage ws h RS: 1 .371 Profile: PF 2 

warning :The conveyance ratio ( upstream conveyance di vided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4 . 
Thi s may indi cate the need for additional cross sect i ons. 

River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS : 1 .365 Profil e : PF 1 
Note : Mult1ple criti cal depth s were found at this locat ion . The criti cal de pth wi th the lowest, valid, energy was used . 

River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 1.365 Profile: PF 2 
Note : Mult1ple c ritical dept hs were found at this locat ion . The criti cal depth with the lowes t , valid , energy was used . 

River: Lr El Mirage ws h Reach: Lr El Mirage ws h RS : 1. 360 Profil e: PF 1 
warning:The conveyance rat io (upstream conveyance di vided by downstream conveyance) i s less than 0 .7 or greater than 1 .4. 

Thi s may indi cate the need for add itional cross sections. 
Note: Multiple criti cal depth s were found at thi s l ocation. The criti cal depth with the l owes t , va lid , ene rgy was used. 

River: Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 1 . 360 Profile: PF 2 
warning: The conveyance rat i o (upstream conveyance di vided by downstream conveyance) is less than 0.7 or greater than 1. 4. 

Thi s may indicate the need for add itional cross sections. 
Note: Mu ltipl e criti cal depth s were found at thi s location. The critical depth with the lowes t, vali d, energy was used. 

River: Lr El Mirage ws h Reach: Lr El Mi rage ws h RS : 1. 348 Profil e: PF 1 
warni ng:The conveyance rati o ( upstream conveyance di vided by downstream conveyance) is less than 0. 7 or greater than 1. 4. 

Thi s may indi cate the need for additional cross sections. 
Note: Multiple criti cal depth s were found at thi s location. The crit i ca l dept h with the lowest , valid, energy was used. 

River: Lr El Mirage ws h Reach : Lr El Mirage ws h RS: 1 . 348 Profil e: PF 2 
warni ng:The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) is less than 0.7 or greater than 1.4. 

Thi s may in di cate the need for additional cross sections. 
Note: Mu ltiple criti cal depth s we re f ound at thi s locati on . The criti cal depth with the lowest, valid, energy was used. 

Ri ver: Lr El Mi rage ws h Reach: Lr El Mirage wsh RS: 1. 329 Profi 1 e: PF 1 
Note: Mult1ple critical depth s were found at thi s location . The criti cal depth with the lowest, valid, ene rgy was used. 

River: Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 1. 329 Profi 1 e: PF 2 
Note: Multlple critical depth s were found at this location. The cr itical depth with the lowest, vali d, ene rgy was used. 

River: Lr El Mi rage wsh Reach : Lr El Mirage wsh RS: 1 . 312 Profil e : PF 1 
warning: The conveyance ratio (upstream conveyance divided by down stream conveyance) i s l ess than 0.7 or greater than 1 .4. 

This may indi cate the need f or add itional cross sections. 
warning: when the Manning's n value f or the channel was composi ted , the computed n value was large r [smaller] than the l arges t 

[smallest] use r entered n val ue. The n value has been set to the l arges t [smallest] entered val ue. The user may 
wis h to examine t hi s cross section and enter a s ingle n val ue for the entire channel . 

Note: Manning's n va lues were composited to a s ingle value in the main channel . 
Note : Multip le cri ti cal depths were found at this location . The criti cal depth with the l owes t , valid, energy was used. 

River: Lr El Mirage ws h Reach: Lr El Mirage wsh RS: 1 .312 Profile : PF 2 
warning: The conveyance ratio ( upstream conveyance di vi ded by downstream conveyance) i s less than 0.7 or greater than 1 .4 . 

This may indi cate t he need f or additional cross secti ons. 
warning:when the Manning' s n va lu e f or the chann el was composited, the compu ted n value was l arger [small er] t han the l arges t 

[smallest ] user entered n value . The n value has been set to the l arges t [smallest ] entered value . The use r may 
wish to examine this cross sec tion and enter a s ingl e n value for the entire channel. 

Note: Man ni ng' s n values were composi ted to a single value in the ma in chan nel. 
Note : Multiple criti cal depths were found at this location. The criti cal depth with the l owest, va li d, ene rgy was used. 

River : Lr El Mirage ws h Reach: Lr El Mirag e ws h RS: 1.242 Profil e: PF 1 
war ning: The conveyance rat io ( up stream conveyance divided by downst ream conveyance) i s less than 0-7 or greater than 1. 4-

Thi s may indicate the need f or addi tional cross sect ion s . 
Note: Multiple critical depths were found at this location . The criti cal depth with the lowes t, valid, ene rgy was used. 

River : Lr El Mirage wsh Reac h: Lr El Mirage ws h RS: 1 . 242 Profil e : PF 2 
war ni ng: The conveyance ratio (up stream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4. 

Thi s may indicate t he need f or add itional cross sect ion s. 
Note: Multipl e criti cal depths were found at thi s l ocation . The critical depth wi th the lowest , va li d, energy was used. 

River: Lr El Mirage ws h Reach : Lr El Mirag e ws h RS: 1 . 200 Profile: PF 1 
warning : The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 or greater than L 4 _ 

Thi s may indicate the need for addi tion a 1 cross sections. 
Note: Multiple critical depths we re found at this location. The crit i cal dept h wit h the lowest, valid, ene rgy was used. 

River : Lr El Mirage ws h Reach : Lr El Mirage ws h RS : 1.200 Profil e: PF 2 
war ning: The conveyance ratio (up stream conveyance di vided by down stream conveyance) is 1 ess t han 0. 7 or greater than 1. 4. 

Thi s may i ndicate the need f or addit i onal cross sections. 
Note: Multiple critical dept hs were found at thi s location. The cri tical dept h wi th the l owest, valid , energy was used. 

River: Lr El Mirage ws h Reach : L r El Mi rage ws h RS: 1. 069 Profi 1 e: PF 1 
warning: The conveyance ratio (upstream conveyance di vided by down stream conveyance) is le ss t han 0. 7 or greater than L 4 _ 

Thi s may indicate t he need for add itional cross sections. 
River: Lr El Mirage ws h Reac h : L r El Mi rage ws h RS: 1. 069 Profi 1 e: PF 2 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 or greater than 1.4 . 
Thi s may indicate the ne ed for add itional cross sections. 

River : Lr El Mirage wsh Reach: Lr El Mirage wsh RS: 1.030 Profile : PF 1 culv: Culve rt #1 
Note: The norma 1 depth exceeds the height of the cu 1 vert . The p rag ram assumes that the no rma 1 depth i s equa 1 to the height 

of the culvert. 
Ri ver : Lr El Mirage wsh Reach: Lr El Mirage ws h RS: 1 .030 

Note: The no rmal depth exceeds the hei ght of the culvert. 
Profile: PF 2 culv: culvert #1 

The program ass ume s that the normal depth i s equa l to the height 
of the culvert. 

River: Lr El Mi rage ws h Reach: Lr El Mirage wsh RS: 1 .020 Profile: PF 1 
warning: The ve 1 oc i ty head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for additi on a 1 cross secti ons . 
warning:The conveyance rati o ( up stream conveyance divided by down s tream conveyance) i s l ess than 0.7 or greate r than 1. 4. 

Thi s may indi cat e th e need for add itional cross secti ons. 
Ri ver: Lr El Mirage ws h Reach: Lr El Mirage ws h RS : 1.020 Profile: PF 2 

warning:The velocity head has chang ed by more than 0 . 5 ft (0 .15 m). Thi s may indi cate the need for additi onal cross sections . 
warning:The conveyance rati o ( up stream conveyance di vi ded by down s t ream conveyance) i s less than 0.7 or great er than 1.4. 

This may indicat e the need for addit ional cross secti ons . 
River: Lr El Mirage ws h Reach : Lr El Mirage wsh RS: 1 .014 Profi le : PF 1 

warning:The conveyance rat i o (upstream conveyance divi ded by downstream conveyance) i s less than 0.7 or great er than 1 .4 . 
This may indi cate the need for addi ti onal cross secti ons. 
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Ri ve r: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 1 . 014 Profi le : PF 2 

warning :The co nveyance rat io (upstream conveyance di vi ded by downstream conveya nce) i s l ess t han 0. 7 or grea t er than 1. 4 . 
Thi s may indicat e t he need for additi onal cross sect i ons . 

Ri ver: Lr El Mirage ws h Reach: Lr El Mirage ws h RS : 0.892 Profi le: PF 1 
warning:The conveyance rati o (upst r eam conveyance di vi ded by downstream conveyance) i s l ess t han 0 .7 or great er than 1 .4. 

Thi s may indicat e the need f or additional cross sect i ons . 
Ri ver: Lr El Mi rage wsh Reach : Lr El Mi rage ws h RS: 0 . 892 Prof ile : PF 2 

wa rnin g :The conveyance rati o ( up s t ream co nveyance di vi ded by downstream co nveyance) i s less t han 0.7 or greater t han 1. 4. 
Thi s may indicat e th e need f or addi t i onal cross sect i ons. 

Ri ve r : Lr El Mi rage Ws h Reac h : Lr El Mi rage ws h RS: 0 . 848 Profi le : PF 1 
war ni ng:The energy equation coul d not be bal anced within t he speci fi ed number of i terati ons. The program used cri t i cal depth 

for t he wat er surface and cont inued on wi t h t he ca l cul at i ons. 
war ning:The conveyance rati o ( upst ream co nveya nce di vi ded by downstream co nveyance) i s less th an 0.7 or greater th an 1 .4 . 

This may indicate t he need f or addi t i onal cross sect i ons. 
war ning:Duri ng t he standard s tep iterati ons, when the assumed wat er sur f ace was set equ al to criti ca l dept h , t he ca l cul at ed 

wat er surface came back be l ow cr i t i ca l depth. Thi s in di cat es t hat there i s not a vali d s ubcriti cal answer . The 
program defaulted t o criti cal dept h. 

Ri ver : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0.848 Profi le : PF 2 
warning:The energy equat i on coul d not be bal anced wi t hin the spec i fied number of i t erati ons . The program used cri t i cal depth 

f or t he wat er sur f ace and continued on with the cal cu l at ions . 
warning:The conveyance ra ti o (upstream conveyance di vi ded by downs t ream conveyance) is l ess than 0 . 7 or great er t han 1. 4. 

Thi s may indi cate the need for additi onal cross sect i ons . 
warning :Du ri ng t he s t andard st ep iterati ons, whe n t he ass umed wat er surface was set equal to cr i t i cal de pt h, t he cal cul at ed 

wat er sur f ace came bac k bel ow criti cal de pt h. This indi cates t hat t here i s not a vali d subcr i t i cal answer. The 
program de f aul ted t o criti cal de pth . 

Ri ver : Lr El Mirage ws h Reach: Lr El Mi rage ws h RS: 0.785 Profi le : PF 1 
war ning:The conveyance ra ti o (upst ream conveyance di vi ded by downstream conveyance) i s less than 0.7 or great er than 1.4. 

This may indi cate t he need f or add i t i onal cross sect i ons . 
Ri ver: Lr El Mirage ws h Reac h: Lr El Mirage ws h RS : 0.785 Profi le : PF 2 

war ning:The conveyance ra ti o ( upstream co nveyance divided by downstream co nveyance) i s l ess t han 0. 7 or greate r t han 1 .4. 
Thi s may indi cate t he need for add i t i onal cross sect i ons. 

Ri ve r : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0.758 Profi le : PF 1 
warni ng :The conveyance rat i o ( upstream conveyance di vi ded by downstream conveyance) i s l ess t han 0 . 7 or greater th an 1.4. 

Thi s may indi cate t he need for additi onal cross sect i ons. 
Not e : Multipl e cr i t i ca l depth s were f ound at thi s l ocati on. The cr i tica l depth wi t h the l owest, vali d , energy was used . 

Ri ver: Lr El Mi rage Ws h Reach: Lr El Mi rage Ws h RS: 0.758 Profi le : PF 2 
warning :The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) i s less than 0. 7 or greater t han 1. 4 . 

Thi s may i nd i cat e the need f or add i t i onal cross sections. 
Note : Multipl e c ri t i cal depth s were fou nd at t hi s l ocation. The criti cal depth wi t h the l owest, val id, energy was used. 

Rive r : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0 . 726 Profil e: PF 1 
war ning:Divided fl ow computed f or t hi s cross-sect i on. 

River: Lr El Mirage ws h Reac h: Lr El Mi rage ws h RS : 0 . 680 Profil e: PF 1 
war ning : Di vi ded fl ow computed f or t hi s cross-sect i on. 
warning :The conveyance ra ti o (upstream conveyance di vi ded by downstream conveyance) i s l ess than 0 . 7 or great er than 1. 4. 

Thi s may indi cate t he need f or additi onal cross sect i ons. 
Ri ver : Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 0.680 Profil e: PF 2 

warni ng :The co nveyance ra ti o (upstream conveyance di vided by downst ream conveyance) i s l ess t han 0 . 7 or greater t han 1 . 4 . 
Thi s may i ndi cat e t he need f or additi onal cross sect i ons. 

Ri ver : Lr El Mirage ws h Reac h : Lr El Mi rage ws h RS: 0.646 Profil e: PF 1 
Note : Mult1pl e c ri t i cal depth s were fo und at thi s l ocat i on. The criti cal de pt h wit h t he l owest, va l id, energy was used . 

Ri ver : Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 0 . 646 Profi l e: PF 2 
Mult1pl e crit ical depth s were f ound at th is l ocation. The cri t i cal dept h wi t h t he l owest, va li d, energy was used. Note: 

Ri ve r: Lr El 
Note: 

Mi rage ws h Reac h: L r El Mi rage ws h RS: 0 . 638 Profil e: PF 1 
Mul t 1pl e cri t i ca l dept hs were f ound at thi s l ocation. The criti cal depth wi t h the lowes t, va l id, water surf ace was 
used . 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0.638 
Mul t 1pl e cri ti ca l de pths were f oun d at thi s l ocation . 
used. 

Profil e: PF 2 
The cri tical dept h wi t h t he lowes t , va li d, wate r surf ace was Note: 

Ri ve r: Lr El Mi rage ws h Reach: Lr El Mi rage ws h RS: 0.634 Profil e: PF 1 cul v: cul vert #1 
warning: Du ring subcriti ca l anal ys i s , with the exit l oss set =1.0, t he pro j ected WS EL in cul vert has a l ower energy than the 

downst ream energy. Mos t li kel y, the downst ream cross secti on bl ocks part of the cul vert or t he ineffect1ve area i s 
set too far i n . I nst ead of pro j ecting t he WS EL , the program di d an ene rgy bal ance t o ge t t he WS EL ins i de the cul vert 
at th e downst ream end . 

Ri ver : Lr El Mi rage Ws h Reach: Lr El Mi rage Ws h RS: 0 . 634 Prof i l e: PF 2 Cul v: Cul vert #1 
war ning :During subcr iti cal anal ysis, with t he ex i t l oss set =1 .0, the proj ect ed WS EL in cul vert has a l ower e nergy than the 

downstream energy. Mos t l i kel y, t he downst ream cross s ection bl ocks part of the cul vert or the i neffect1ve area i s 
set t oo f ar in . I nst ead of projecting the WSE L, t he program di d an energy bal ance to get t he WS EL in s i de the cul vert 
at t he downs tream e nd. 

Ri ver: Lr El Mirage ws h Reach: Lr El Mirage ws h RS : 0.629 
Note: Mult1pl e cr i t i cal dept hs were f oun d at thi s l ocation . 

used . 

Profil e : PF 1 
The cri ti cal depth with the l owes t , vali d, wate r surf ace was 

Ri ve r: Lr El Mi rage ws h Reach : Lr El Mirage ws h RS : 0.629 
Note : Mul t 1pl e criti cal depth s were f ound at t hi s l ocati on. 

used. 

Profil e: PF 2 
The cr i t i ca l de pt h wi th the l owest, vali d, wate r surf ace was 

Ri ver: Lr El Mirage ws h Reac h: Lr El Mi rage ws h RS: 0 . 610 Profil e: PF 1 
war ning: The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) is l ess t han 0. 7 or greater than 1. 4 . 

Thi s may indi cat e the need f or addit i onal cross sections . 
Ri ver : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0 . 610 Profil e: PF 2 

warning:The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) i s l ess t han 0 .7 or greater than 1. 4. 
Thi s may indi cate t he need f or add i t i onal cross sect i ons. 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mirage ws h RS: 0.583 Profil e: PF 1 
warning:The ene rgy l oss was great er than 1 .0 ft (0.3 m). bet ween t he current and previ ous cross sec ti on . Thi s may indi cat e 

the need f or additi onal cross secti ons. 
Ri ve r: Lr El Mi rage ws h Reach: Lr El Mi rage ws h RS: 0.583 Profi le: PF 2 

war ning:The energy l oss was great er than 1. 0 ft (0 . 3 m) . between the curre nt and previ ous cross secti on. Thi s may indi cat e 
the need f or add i t i onal cross sect i ons . 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0.533 Profil e: PF 1 
warning: The conveyance rat i o ( upstream co nveyance di vi ded by downst ream conveyance) i s l ess t han 0. 7 or greater th an 1. 4. 

Thi s may indi cat e the need for add i t i onal cross sect i ons . 
Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS: 0 . 533 Profil e: PF 2 

warning :The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) i s l ess than 0. 7 or great er than 1. 4. 
Thi s may indi cate t he need f or add i t i onal c ross sect i ons. 

Ri ver : Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 0 . 500 Profil e: PF 1 
warning : The conveyance rati o (upstream con veyance di vi ded by downs t ream conveyance) i s l ess t han 0. 7 or great er t han 1. 4 . 

Thi s may indi cat e the need f or additi onal c ross sect i ons. 
Note : Multiple criti cal depth s were fo un d at thi s l ocat i on. The criti cal depth wit h t he l owest, val id, energy was used. 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 0.500 Profil e: PF 2 
war ning:The conveyance rati o (upst r eam conveyance di vided by downstream conveyance) i s l ess than 0.7 or greater than 1 .4 . 

Thi s may indi cat e the need f or add i t i onal cross secti ons. 
Note: Mul t ipl e c ri t i cal dept hs were f oun d at thi s l ocati on . The cr i tical depth with the l owest, val id, energy was used. 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0.493 Profil e: PF 1 
warning:The conveyance rat i o (ups t ream conveyance di vi ded by downst ream conveyance) i s l ess than 0.7 or great er t han 1 .4. 

This may i ndi cate t he need f or additional cross sect i ons. 
Not e: Mul t i pl e critical de pt hs were f ound at thi s l ocati on. The cr i tica l dept h with t he l owest, vali d, wat er surf ace was 

used . 
Ri ver : Lr El Mi rage ws h Reach: Lr El Mirage ws h RS: 0.493 Profi l e: PF 2 
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warning :The conveyance ratio ( up stream conveyance div i ded by downstream conveyance) i s l ess t han 0.7 or greater t han 1 .4. 

This may in di cate t he need f or add i t i onal cross secti ons. 
Note: Multipl e cri ti cal depth s were fo un d at thi s l ocati on . The criti ca l dept h with the l owest, vali d , water surf ace was 

used. 
River: Lr El Mira~e ws h Reac h : Lr El M1rage ws h RS : 0.492 Profil e: PF 1 Upstream 

Note: Mu l t 1pl e cri t i cal depth s were fo un d at t his l ocat i on . The cri t i cal depth wi th t he lowest, va li d, wat er surf ace was 
used. 

River : Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS : 0 . 492 Profil e: PF 1 Downstream 
warn ing :The conveyance rati a (upstream conveyance di vi ded by downstream conveyance) is l ess t han 0 . 7 or greater t han 1. 4 . 

Thi s may indicate t he need for addit i onal cross secti ons . 
Note: Mu lti pl e cr i t i cal dept hs were fo und at thi s l ocat ion. The criti cal dept h wit h t he l owest, vali d, wat er surface was 

used. 
River: Lr El M i ra~e ws h Reach : Lr El Mirage ws h RS : 0.492 Profil e : PF 2 Upst ream 

Note: Mul t 1pl e criti cal dept hs were fo un d at t his l ocation. The criti cal de pth wit h t he l owest, val i d , wat er surf ace was 
used. 

River: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0 . 492 Profil e: PF 2 Downstream 
warnin g :The conveyance rat i o ( upstream conveyance di vided by downstream conveya nce) i s l ess t han 0. 7 or great er t han 1. 4. 

Thi s may i ndi cate t he need for add i t i onal cross s ect i ons. 
Note: Multi pl e cr i tical dept hs were fou nd at t hi s l ocat i on . The criti cal dept h wit h t he l owes t , va li d, water surface was 

used. 
Ri ver: Lr El Mi rage ws h Reac h : Lr El Mirage ws h RS: 0 . 491 

warning: Divi ded fl ow comp uted f ar t his cross-sect i on. 
Profi le : PF 1 

warni ng:The conveya nce rat i o ( upstream conveyance di vi ded by downstream conveyance) i s l ess t han 0 . 7 or greater t han 1.4. 
Thi s may indicate t he need for add i t i onal cross sections. 

Note : Multipl e cr i tica l dept hs were fo und at th i s l ocat i on. The critical depth with t he l owest, vali d, wat er s urf ace was 
used . 

Ri ver: Lr El Mirage ws h Reach: Lr El Mirage ws h RS: 0 . 491 
warni ng:Divided f l ow computed f or th is cross-sect i on. 

Prof i l e : PF 2 

warning :The co nveya nce ratio (ups t ream co nveyance di vi ded by downstream conveyance) i s l ess t han 0 . 7 or greater t han 1.4. 
This may i nd i cate the need f or add i tiona l cross sect i ons. 

Note: Multipl e cri tica l depths were fo und at t hi s l ocation. The critical depth wit h t he l owest, vali d , water s urface was 
used. 

Ri ver : Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 0.486 Prof i l e : PF 1 
war ni ng :The energy eq uat i on coul d not be balanced wi t hin t he spec i f ied number of iterat i ons. The program used cr i tical dept h 

for t he water su rface and co nt inued on wi t h t he ca l cul at i ons . 
war ni ng :The conveyance rat i o (u pst r eam conveyance divi ded by downstream conveyance) i s l ess t han 0 . 7 or greater t han 1.4. 

Thi s may i ndi cate t he need for add i t ional cross sections. 
war ni ng :The energy l oss was great er t han 1.0 ft (0.3 m) . between the current and previous cross secti on. Thi s may indicate 

t he need for add i t i onal cross sect i ons. 
warni ng: ou ri ng t he standard step iterat i ons, when t he ass umed water s urf ace was set eq ual to crit i cal dept h , t he cal cu l ated 

water surface came back bel ow critical dept h. Thi s indi cates that there i s not a vali d s ubcri t i cal answer. The 
program defaulted to criti cal depth. 

River: Lr El Mirage ws h Reach: Lr El Mi rage wsh RS: 0 . 486 Profil e : PF 2 
warning :The energy equati on coul d not be ba l anced wi t hin t he specifi ed number of iterati ons. The program used cr i t i ca l dept h 

for the wat er s urface and continued on wi t h the ca l cul at i ons . 
warni ng:The conveyance rat i o ( up s t ream conveyance di vi ded by downs t ream co nveyance) i s l ess t han 0.7 or great er t han 1 .4. 

This may in di cat e t he need f or additi onal cross sect i ons. 
wa rning :The energy l oss was great er t han 1.0 ft (0.3 m) . bet ween t he curre nt and prev i ous cross section. Thi s may i ndi cate 

t he need for add i t i onal cross secti ons. 
warning:Dur ing t he standard st ep i terati on s, when the ass umed water s urf ace was set eq ual t o cri t i cal de pth , t he cal cul at ed 

water surface came back bel ow cr i t i cal depth . Thi s i ndicates t hat t here i s not a vali d s ub cri ti cal answer. The 
program defaulted to critical dept h . 

Ri ver: Lr El Mi rage ws h Reach : Lr El Mi rage ws h RS: 0 . 43 1 Profil e: PF 1 
warni ng :Di vided f l ow compu ted f or th i s cross-sect i on . 
warnin g : The conveyance rat i o ( up s t ream conveyance di vi ded by downstream co nveyance) i s 1 ess t han 0. 7 or greater t han 1. 4 . 

Thi s may indicat e t he need for addi t i onal cross sect i ons. 
River: Lr El Mi rage ws h Reac h: Lr El Mirage ws h RS: 0.378 Prof i l e: PF 1 

warni ng :Di vi ded f l ow compu ted f or t hi s cross-secti on. 
warni ng:The conveyance rat i o (upstream conveyance di vi ded by downst ream conveyance) i s l ess t han 0.7 or great er t han 1 .4. 

Thi s may ind i cat e t he need f or additi onal cross sect i ons. 
Note: Multipl e critical dept hs were fo un d at thi s l ocati on . The criti cal dept h with the l owest, vali d, energy was used. 

Ri ver: Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0.378 Profi l e: PF 2 
warning :The conveyance rat i a (upstream conveyance divi ded by downstream conveyance) i s l ess t han 0. 7 or great er t han 1. 4. 

Thi s may i ndi cat e t he need for add i t i onal cross secti ons. 
Not e : Multipl e criti cal dept hs were fo un d at t hi s l ocati on . The criti cal depth with the l owest, va li d, energy was used . 

Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage ws h RS: 0.345 Profil e: PF 2 
warning: The encroac hme nt was i gnored because the encroachment was coded either outside of t he cross sect i on or ins i de of the 

chann el . 
Ri ver : Lr El Mi rage ws h Reac h: Lr El Mi rage ws h RS : 0.344 Profil e : PF 2 

warning :The encroac hme nt was i gnored because th e encroachment was coded e i t her outside of th e cross secti on or in s i de of t he 
channel. 

Ri ver : Lr El Mi rage ws h Reac h: Lr El Mi rage wsh RS : 0.316 Profil e : PF 1 
war ni ng: The conveyance rat i o ( upstream conveyance divi ded by downs t ream co nveyance) i s 1 ess t han 0 . 7 or greater t han 1 . 4. 

Thi s may indicate t he need for addit i onal cross sect i ons. 
River : Lr El Mirage ws h Reac h : Lr El Mirage ws h RS: 0 . 316 Profil e: PF 2 

war ni ng : The conveyance rat i a (upstream conveyance di vi ded by downst ream conveyance) i s l ess t han 0. 7 or great er t han 1. 4. 
This may indicate t he need for additional cross secti ons . 

River : Lr El Mirage ws h Reac h : Lr El Mirage ws h RS: 0.294 Profil e : PF 1 
war ning:Divi ded fl ow comp uted for t hi s cross- section. 
war ning : The co nveyance ratio ( upstream conveyance di vi ded by downs t ream co nveyance) i s 1 ess th an 0. 7 or great er t han 1. 4. 

This may i ndicate the need for additional cross secti ons. 
war ni ng :The energy l oss was greater t han 1.0 f t (0.3 m) . bet ween th e current and previ ous cross sect i on . Thi s may i ndi cate 

t he ne ed f or add i t i onal cross sect i ons. 
Note: Mu l t i pl e criti cal de pt hs were fo und at thi s location . The cr i t i cal dept h with t he l owest, vali d, energy was used. 

River: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 0 . 294 Profil e : PF 2 
war ni ng : The co nveyance rat i o ( upst ream co nveyance di vi ded by downs t ream co nveyance) i s 1 ess t han 0. 7 or greater t han 1 . 4. 

Thi s may in di cate t he need f or addit i onal cross sect i ons. 
Note: Mul t i pl e critical dept hs were f ound at th is l ocat i on . The cri t i ca l dept h with t he l owest, va l id, energy was used. 

River: Lr El Mirage wsh Reach: Lr El Mi rage ws h RS: 0 . 265 Profil e: PF 1 
warning: oivided f l ow compu ted for t hi s cross-sect i on. 
Note: Mu l tip l e cr i tica l dept hs were fo und at t hi s l ocat i on . The criti cal depth wi t h t he l owest, vali d, energy was used. 

River: Lr El Mirage ws h Reach : Lr El Mi rage ws h RS: 0.265 Prof i l e: PF 2 
warning :The energy equat i on coul d not be ba l anced wi t hin t he specified number of iterat i ons . The program used cr i t i ca l depth 

for t he water surface and conti nu ed on wit h t he cal cul ati ons. 
warning:The conveyance ratio (upstream conveyance divi ded by downst ream conveyance) i s l ess t han 0.7 or great er t han 1. 4. 

This may i ndi cate t he need f or add i t i onal cross sections . 
warning:The energy l oss was greater than 1. 0 f t (0.3 m). between the current and previ ous cross section. Thi s may indi cate 

t he need for add iti onal cross sections. 
warning : Duri ng t he st andard step i t e rations, when t he ass umed water surface was set eq ual t o c r i t i cal dept h, t he cal cu l ated 

water surface came back bel ow critical depth . Thi s i ndicates that t here is not a val id s ub cr i t i cal answer. The 
program defaul ted to cr i t i cal de pt h. 

Note : Mul ti pl e cri t i ca l dept hs were f ound at thi s l ocat i on. 
Ri ver: Lr El Mi rage ws h Reac h : Lr El Mi rage wsh RS: 0 . 219 

warni ng:oi vi ded f l ow comp uted f or t hi s cross-secti on . 
Note : Mul t ipl e criti cal depth s were f ound at thi s l ocation. 

River: Lr El Mirage ws h Reac h : Lr El Mirage ws h RS: 0 . 219 

The cri t i cal dept h wi th the l owest, vali d, energy was used. 
Prof i l e: PF 1 

The cri ti cal dep th wi th t he l owest, val id, energy was used. 
Profile : PF 2 
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warni ng: Di vi ded fl ow computed for t his cross-sect i on . 
Note : Multipl e cri t i cal depth s were foun d at t hi s l ocation . The cri t i cal dept h with the l owest, val i d, energy was used. 
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HEC-RAS Plan LEMWB Post Proj River: Lr El Mirage Wsh Reach : Lr El Mirage Wsh -
Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ftlft) (ft/s) (sq ft) (ft) 

Lr El Mirage Wsh 1.514 PF 1 480 00 1109 98 1116 76 1116.77 0.000058 0.89 536.50 106.03 0.07 
Lr El Mirage Wsh 1.514 PF 2 480.00 1109.98 1116 76 1116.77 0.000058 0.89 536 50 106.03 0.07 

I 
Lr El Mirage Wsh 1.449 PF 1 480 00 1109 01 1116.75 I 1116.76 0.000035 0.73 653.89 115.66 0 05 

Lr El Mirage Wsh 1.449 PF 2 480 OO j 11 09 01 1116 75 111676 1 0 000035 0.73 653 89 115 66 0.05 

I 
. Lr El Mirage Wsh 1.406 PF 1 480 00 1108.76 1116 74 I 1116.75 0.000025 0.66 731 .37 1 160.69 0 05 

Lr El Mirage Wsh 1 406 PF 2 480.00 1108.76 1 1116 74 1116.75 0.000025 0.66 731 .37 1 119 91 0.05 1 

Lr El Mirage Wsh 1.390 PF 1 470 00 1106.86 1116 66 1111 69 1116.73 0.000935 2 04 230.42 1 1131 6 : 0 25 

Lr El Mirage Wsh 1.390 IPF 2 470 00 1106.86 1116 66 1111 69 1116.73 0.000935 204 230.42 113.16 1 0 25 j 
t 

Lr El Mirage Wsh 1.379 Culvert 

I 
Lr El Mirage Wsh 1.371 PF 1 470.00 1106.71 1111 81 1112.41 1 0 011448 6.20 75.82 38.78 0.68 

Lr El Mirage Wsh 1.371 PF 2 470 00 1106 71 1111 .81 I 1112.41 0.011448 6.20 75.82 38 78 0 68 

Lr El Mirage Wsh 1.365 PF 1 470 00 1106.82 1111 .95 1109.76 \ 1112.06 0.001746 270 1 175.38 131 81 0.29 

Lr El Mirage Wsh 1.365 PF 2 470.00 1106.82 1111 .95 1109.76 1112.06 0.001746 2.70 175.38 131 81 0.29 

I 
Lr El Mirage Wsh 1.360 PF 1 470.00 1106.75 1111 .94 1109 65 1112 01 0.001053 2.21 223.43 150.60 0 22 

Lr El Mirage Wsh 1.360 PF 2 470.00 1106.75 1111 .94 1109 65 1112 01 0 001053 2.21 223.43 , 150.60 ! 0.22 

I 
Lr El Mirage Wsh 1.348 PF 1 470.00 1108 66 1111 .73 1110 73 1111 .88 0.003790 \ 3.20 146.95 160.37 1 0 40 

Lr El Mirage Wsh 1.348 PF 2 470 oo l 1108.66 1111 73 1110 74 1111 .88 0.003790 3.20 146.95 160.37 1 0.40 
I 

Lr El Mirage Wsh 1 329 PF 1 470.00 1107 91 1111 .72 1109 23 1111 75 0.000434 1 1.48 316.73 230 34 0 15 \ 

Lr El Mirage Wsh 1.329 PF 2 470 00 1107.91 1111 72 1109.23 1111 .75 0.000434 1.48 316.73 230.34 0.15 
I 

Lr El Mirage Wsh 1.312 PF 1 470.00 1107.77 1111 .70 \ 1109.38 1111 71 0 000279 1.05 446.14 279.31 0 11 

Lr El Mirage Wsh 1.312 PF 2 470.00 1107 77 1111 70 1109 36 1111 71 0.000279 1.05 446.14 279.31 011 

Lr El Mirage Wsh 1.242 PF 1 470.00 1107.22 1111 65 1108 96 1111 .66 0.000094 0 63 749.49 272 27
1 

0 07 

Lr El Mirage Wsh 1.242 PF 2 470 00 1107 22 1111 65 1108.97 1111 .66 0.000094 0.63 749.49 272.27 0.07 

l 
Lr El Mirage Wsh 1.200 PF 1 470.00 1106 82 1111 .64 1108 24 1 1111 64 0.000040 0 48 987 23 684.75 0.05 

Lr El Mirage Wsh 1.200 PF 2 470 oo ' 1106 82 \ 1111 64 1108.24 1111 .64 0.000040 0.48 987.23 684 75 1 0 05 

I I 
Lr El Mirage Wsh 1.115 PF 1 470.00 1106.08 111 1.59 1111 60 0 000237 0.99 476.76 158.22 010 

I Lr El Mirage Wsh 1.115 PF 2 470 oo l 1106 OB I 1111 59 1 1111 60 \ 0.000237 0.99 476.761 158 22 0.10 



HEC-RAS Plan: LEMWB Post Proj River: Lr El Mirage Wsh Reach: Lr El Mirage Wsh (Conunued) 

Reach RiverSta Profi le Q Total MinCh El W.S Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(cis) (ft) I (ft) (fl) (ttl (fVft) (fVs) (sq ft) (fl) 

Lr E l Mirage Wsh 1.069 PF 1 470.00 1105 71 1111 53 1111 .55 0.000244 1.06 441 .97 139.91 1 0.11 
Lr El Mirage Wsh 1.069 PF 2 470 00 1105 71 111 1 53 1111 55 0.000244 1.06 441.97 139 91 1 0.11 

Lr El Mirage Wsh 1.047 PF 1 160.00 1105.54 1111 37 1107 60 1111 48 0.001230 ' 2.64 60 52 46.18 0 20 
Lr El Mirage Wsh 1.047 PF 2 160.00 1105 54 1111.37 1107 60 j 1111.48 0.001 230 2 64 60.52 46.18 0.20 

I I I 
Lr El Mirage Wsh 1.030 Culvert I I 

I I 
Lr El Mirage Wsh 1.020 PF 1 160 00 1105.40 1107.74 1107 60 11 08.66 0.028661 7 69 20.79 9 43 0 91 

Lr El Mirage Wsh 1.020 PF 2 160.00 1105 40 1107.74 1107 60 11 08.66 0.028661 7 69 20.79 9.43 0.91 

I 
Lr El Mirage Wsh 1.014 PF 1 1so.oo 1 1105 43 1107.62 I 1107 92 0.007901 4 33 36.91 23.02 0.60 

Lr El Mirage Wsh 1.014 PF 2 I 160.00 1105 43 1107 62 1 1107.92 0.007901 4 33 36.911 23.02 o so l 

Lr El Mirage Wsh 0.978 PF 1 160 oo l 1105.23 11 07.32 1107.40 0.001106 2 30 69.63 1 41 .75 0.31 

I Lr El Mirage Wsh 0.978 PF 2 160.00 1105 23 1107.32 1107.40 0.0011 06 2 30 69.62 41 .75 0.31 1 

I 
Lr El Mirage Wsh 0.940 PF 1 160.00 11 05.03 1107 09 1107.17 0.001159 2.34 68.48 41.49 1 0.32 

Lr El Mirage Wsh 0.940 PF 2 160 00 1105.03 1107 09 1107.17 0.001161 2.34 68.451 41.48 1 0.32 

I 
Lr El Mirage Wsh 0.892 PF 1 160 00 1104.78 1106.76 1105.80 1106 85 0.001428 2.36 67 78 1 47 40 0.35 

Lr El Mirage Wsh 0.892 PF 2 160 00 1104.78 1 1106 76 1105.80 1106.85 0.001431 2.36 67.72 47.38 0.35 

I 
Lr El Mirage Wsh 0.848 PF 1 160 00 1104.55 1105.53 1105.53 1105 92 0.033062 5.03 31 .78 41 .18 1 01 

Lr El Mirage Wsh 0.848 PF 2 160 00 1104.55 1105 53 1105.53 1105 92 0.032639 5.01 31 .91 41 .20 1.00 

Lr El Mirage Wsh 0.785 PF 1 160.00 1100.87 1105.20 1105.20 0 000097 0.67 260.24 130.69 0.07 

Lr El Mirage Wsh 0.785 PF 2 160.00 1100.87 1105 27 1105.27 0.000108 0.70 227.26 74 49 0 07 

I 
Lr El Mirage Wsh 0.758 PF 1 160.00 1103.55 1105 11 1104.55 1105.1 6 0.003556 1.80 88.94 101.81 0.34 

Lr El Mirage Wsh 0.758 PF 2 160 00 1103 55 1105 18 1104.55 1105.23 0 002813 1 65 96.85 105 63 1 0 30 

I I 
Lr El Mirage Wsh 0.726 IPF 1 160.00 1101 .66 1105 11 1105 111 0.000062 ! 0.54 332.13 187 49 0 05 

Lr El Mirage Wsh 0.726 PF 2 160 00 1101 .66 1105.16 1105.17 0.000104 0.69 231.45 75 17 0 07 

Lr El Mirage Wsh 0.680 PF 1 160.00 1101 72 1105 09 1105 10 0 000061 0,55 348.71 281.10 0.05 

Lr El Mirage Wsh 0.680 PF 2 160 00 1101 .72 1105 12 1105 13 0.0001 74 0 89 1 179.91 57 .09 0.09 

Lr El Mirage Wsh 0.646 PF 1 160 DO 1102.00 1104 99 1103 34 1105.06 0.001396 2 12 1 75.92 79 35 0 24 

Lr El Mirage Wsh 0.646 PF 2 160 DO 1102.00 1104.99 1103.35 1105.06 0.00141 8 2.12 75 46 32 40 0 24 

I 
- -- -- ------ -- - - --



HEC-RAS Plan: LEMWB Post Proj River: Lr El Mirage Wsh Reach : Lr El Mirage Wsh (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (SQ ft) (ft) 

Lr El Mirage Wsh 0.638 PF 1 160.00 1 1102.24 1.104.94 1 1103.52 1105 00 0.00140 3 1.96 81.76 39.78 1 0.24 

I Lr El Mirage Wsh 0.638 PF 2 160 .00 1102.24 1 1104.94 1 1103.52 1105.00 0.001403 1.96 81 .76 39 78 j 0 24 

I I I 
Lr El Mirage Wsh 0.634 Culvert 

I 
Lr El Mirage Wsh 0.629 PF 1 160.00 1102.04 1104 94 1103 29 1104 99 0.001031 1.79 89 47 39.30 0 21 ' 

Lr El Mirage Wsh 0.629 PF 2 160.00 1102.04 1104 94 1103 28 1104.99 0 001031 1.79 89.47 39 30 0 21 

Lr El Mirage Wsh 0.610 PF 1 160.00 1102.04 1104 81 I 1104.66 0.001534 1.79 1 69 20 54.17 0.25 

Lr El Mirage Wsh 0.610 PF 2 160.00 1102 04 1104 61 I 1104.86 0.001534 1.79 89 20 54.17 0.25 

Lr El Mirage Wsh 0.583 PF 1 160.00 1102 26 1104.40 1104.51 0.004171 2.70 59.32 41 .33 0 40 

Lr El Mirage Wsh 0.583 PF 2 160.00 1102 26 1104 40 1104.51 0.004 17 1 2.70 59.32 41 .33 0 40 

I I 
Lr El Mirage Wsh 0.533 PF 1 160.00 1101 .08 1103 20 1103.32 0.004940 2.76 58.07 44.58 0 43 

Lr El Mirage Wsh 0.533 PF 2 160.00 1101 08 1103 20 1103.32 0.004937 2.75 56 08 44.59 0.43 

Lr El Mirage Wsh 0.500 PF 1 160.00 1099.34 1102.99 1100.97 1103.02 0.000751 1 1.34 119.58 65.19 0.17 

Lr El Mirage Wsh 0.500 PF 2 160.00 1099.34 1102.99 1100 97 1103.02 0.000751 1.34 119.58 65.19 0.17 

Lr El Mirage Wsh 0.493 PF 1 160.00 1099 67 1102 91 1101.82 1102.97 0.002154 1.97 [ 81 .02 7662 1 0.28 

Lr El Mirage Wsh 0.493 PF 2 160.00 1099.67 1102.911 1101 .82 1102.97 0.002154 1 97 1 81 .02 76.62 0.28 

I 
Lr El Mirage Wsh 0.492 Bridge I I I 

Lr El Mirage Wsh 0.491 PF 1 160 00 1099 60 1101 92 11 01.44 1102.14 0 009647 3.74 42.79 36.25 0.59 

Lr El Mirage Wsh 0.491 PF 2 160.00 1099 60 1101.92 1101 44 1102.14 1 0 009642 3.74 42.79 36.34 0.59 

Lr El Mirage Wsh 0.466 PF 1 160.00 1099 64 1101 13 1101 13 1101 .63 0.030686 5.69 28.10 28.57 1.01 

Lr El Mirage Wsh 0.486 PF 2 160 00 1099 64 1101 13 1101 .13 1101 .63 0.030886 5.69 28 10 28 57 1.01 

Lr El Mirage Wsh 0.431 PF 1 290 00 1092.94 1098 04 I 1098.12 0.0027 121 2.30 126.30 146.24 0.32 

Lr El Mirage Wsh 0.431 PF 2 290 00 1092 94 1098 37 ! 1098.43 0.0016241 1.66 153.97 86 69 0.25 

I I 
Lr El Mirage Wsh 0.378 PF 1 290 00 1092 94 1097.92 1096.47 1097.93 0.000245 0 79 352.40 230.4B j 010 

Lr El Mirage Wsh 0.378 PF 2 290.00 1 1092 94 1098.04 1096 70 1098.08 0 000950 1.58 183.66 90 74 0.20 

Lr El Mirage Wsh 0.345 PF 1 290 oo l 1095 49 1097.75 1096.99 1097 .82 0 002621 2.04 142.41 1 112 74 0.32 

Lr El Mirage Wsh 0.345 PF 2 290.00 1095.49 1097 75 1096.99 1097 82 0 002626 2.04 142.33 112 73 0 32 

I I I 
Lr El Mirage Wsh 0 344 I lnl Structl I 



HEC-RAS Plan. LEMWB Post Proj River Lr El Mirage Wsh Reach. Lr El Mirage Wsh (Continued) 

Reach River Sta Profile Q Total MinCh El WS. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(cfs) (ft) (ft ) (ft) (ft) (ftlft) (ft/s) (Sq ft) (ft ) 

Lr El Mirage Wsh 0.316 PF 1 290.00 1092.90 1096 85 1096.67 0.001059 1.17 254.98 276.09 0.19 
Lr El Mirage Wsh 0.316 PF 2 290.00 1092.90 1097.45 1097 46 0.000509 1.06 272.97 156.80 0.14 

Lr El Mirage Wsh 0.294 PF 1 290.00 1092.90 1096.44 1096.21 1096.55 0.009187 2.49 110.96 170.12 0.52 

Lr El Mirage Wsh 0.294 PF 2 290.00 1092.90 1097 32 1096.36 1 1097.37 0.001547 1.73 167.97 106.27 0.24 

I I 
Lr El Mirage Wsh 0.265 PF 1 290.00 1094.52 1095.38 1094 .68 1095.49 0.003465 1.19 110.30 204.39 0.30 

Lr El Mirage Wsh 0.265 PF 2 I 29o oo l 1094.52 1096 37 1096.37 1 1096.66 0.022950 5.12 68.85 104.34 0.86 

I 
Lr El Mirage Wsh 0 .21 9 PF 1 290.00 1093 so l 1094.77 1094.20 1094.84 0.003001 1.43 142.45 143 18 0.30 

Lr El Mirage Wsh 0.219 PF 2 290.00 1093.80 1094.82 1094.24 1094.90 0.003000 1.49 135.44 126.19 0.30 



APPENDIX E.S 
POST-PROJECT CONDITIONS 

HEC-RAS CROSS SECTION PLOTS 
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APPENDIX F 
EROSION AND SEDIMENT TRANSPORT ANALYSIS 

SUPPORTING DOCUMENTATION 



Page 

Project 

cLbllnlets 

Reference 

Tills 
Location 

Agency 

Project Defaults 

Model 
Soils Agency 

Land Use Agency 

Rainfall 
Roads Agency 

HEC-1 Defaults 

Unit Hydrograph 
Loss Method 
Duration 
Tabulation Interval 
No. Ordinates 
Output 

Comments 

clnlets 

LEMW_SEDIMENT 

Flood Control District of Maricopa County 
Drainage Design Management System 

PROJECT DEFAULTS 

Loop 303/ White Tanks ADMPU AHA 
Maricopa County 
Flood Control District of Maricopa County 

HEC1 
FCDMC 

FCDMC 

NOAA14 
MCDOT 

S-Graph 
Green-Amp! 
24 Hour 
5 
2000 
3 

10/22/2012 

(stProi.rpt) 



Flood Control District of Maricopa County 
Drainaqe Desiqn Manaqement System 

RIVER MECHANICS -CROSS SECTION HYDRAULICS 
Page 1 Project Reference : LEMW_SEDIMENT 10/22/2012 

Entire Section Channel 

Section ID Flow Q Slope Man'g W.P. Hyd Area Max Vel Hyd Vel 
Type (cfs) (f/f) N (It) Depth (sq ft) Depth (f/s) Depth (ft/sec) Num 

(It) (It) (It) 

SEDIMENT YIELD Design 654 0.003300 0.026 83.52 1.69 140.58 2.15 4.65 1.69 4.65 0.63 
Dominant 113 0.003300 0.026 73.99 0.63 46.63 .96 2.42 0.63 2.42 0.54 

• 

• 
(rmXsecid .rpt) 



Page 1 

Sediment 
Area ID 

10 : SE01 
SED1 

Area 
(sq mi) 

9.8700 

SDR 
(%) 

Soil and Erosion Factors 

Soil 
Erodibility 

Factor 
(K) 

Erosion 
Control 
Factor 

(P) 

Specific 
Weight 

(lb/cu ft) 

Flood Control District of Maricopa County 
Drainape Desipn Manapement System 
RIVER MECHANICS- WASH LOAD 

Project Reference: LEMW SEDIMENT 
Land Use Factors 

Effects of Effects of 
Canopy Vegetation 

Cover (Ci i) 
(Ci) 

Effects of 
Tillage 

(Ciii) 

Cover Percent 
Management Impervious 

Factor (%) 
(C) 

Specific Weight Method : Channel Bed Material Soil Sample Bed Material Soil Sample 010 (mm) : 0.18 
48.8 0.31 1.0 85.28 0. 71 0.86 0.32 0.20 34 

• Non Default Va lue 

Slope 
Length 

(ft) 

100 

10/22/2012 

Topographic Factors 

Slope Topographic 
(%) Factor 

(LS) 

0.43 0.09 

(rmWash.rpt; 



Flood Control District of Maricopa County 
Drainaqe Desiqn Manaqement System 

RIVER MECHANICS- BED LOAD 
Page 1 Project Reference: LEMW SEDIMENT 10/22/2012 

Slope Manning's D16 D50 D84 Average Hydraulic Normal Average Bed Load Bed 
(tuft) n (mm) (mm) (mm) Velocity Depth Depth Width per Foot, qs Load 

(fUsee) (ft) (ft) (ft) (cfs/ft) (cfs) 

ID : SED1 0.003300 0.026 0.330 1.100 4.800 2 Year: 0.69 0.11 0.40 18.13 

Cross Section ID : SEDIMENT YIELD 5 Year: 1.77 0.38 0.69 39.30 0.01 

10 Year : 2.42 0.63 0.96 48.64 0.04 

25 Year: 3.23 0.98 1.35 56.41 0.16 

50 Year: 3.79 1.23 1.62 60.10 0.01 0.31 

100 Year: 4.65 1.69 2.15 65.42 0.01 0.74 

Design : 

__. • ··-· " 



Flood Control District of Maricopa County 
Drainaqe Desiqn Manaqement System 

RIVER MECHANICS - SEDIMENT 
Page 1 Project Reference: LEMW SEDIMENT 10/22/2012 

Q Volume Wash Bed Total 
(cfs) (ac-ft) Load Load Yield 

(ac-ft) (ac-ft) (ac-ft) 

ID : SED1 2 Year: 5 2.62 

Return Periods for Analysis : All 5 Year: 48 16.27 0.004 0.004 0.008 

10 Year: 113 30.97 0.009 0.012 0.021 

25 Year: 246 53.06 0.019 0.034 0.053 

50 Year: 369 90.57 0.031 0.076 0. 107 

100 Year: 654 156.89 0.059 0.178 0.237 

Design : 

Annual : 0.004 0.007 0.011 

(rmsed.rpt] 



August 17,2012 
Project No. 603785001 

Mr. Kevin Roberts, P.E. 
Dibble Engineering 
7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020 

Subject: Addendum No. l to Geotechnical Soil Sampling and Analysis 
Dated July 16,2012 
Lower El Mirage Wash Basin 
El Mirage, Arizona 

Dear Mr. Roberts: 

Per your request, we have performed the soil sampling and analysis for the upstream portion of 

Lower El Mirage Wash Basin in El Mirage, Arizona (Figure I). The purpose of our evaluation 

was to conduct additional laboratory testing at the site on the upstream side of the project (Figure 

2) for soil analysis for the construction of a new basin. This letter presents our findings as well as 

the results ofthe laboratory tests at the project site. 

SCOPE OF SERVICES 

The scope of our services for the project generally included: 

• Drilling, logging, and sampling one exploratory boring to approximately 3 feet below ground 
surface (bgs). The boring log is presented on Figure 3. 

• Performing laboratory testing on the collected sample. The laboratory testing consisted of 
particle-size gradation, Atterberg limits, and agronomic testing. The laboratory test results are 
presented on Figures 4 and 5, and the agronomic test analysis is attached to this letter. 

• Presenting our findings in this data report. 

FIELD EXPLORATION 

On July 25, 2012, Ninyo & Moore conducted subsurface sampling at the site to collect site soils 

for laboratory testing. Our field work consisted of drilling, logging, and sampling one 

exploratory boring to approximately 3 feet bgs. The boring was drilled using manual excavation 

3202 Fast Har~JOur Onve • Ptloen1x. Arizona 85034 • Pi1one (60l) /'13- I 600 • Fax (602) 243-2699 25 
San D1ego • lrv1ne • los Angeles • Rand1o Cucamonga Oaklanli ~an r ranmco • Sacramenro 

Lds Vegas • Phoentx • Tucson • Prescott Valley • Denver • El Paso • Huuston 



Addendum No. 1 to Geotechnical Soil Sampling and Analysis 
Lower El Mirage Wash Basin 

August 17,2012 
Project No. 603785001 

El Mirage, Arizona 

equipment. The location of the boring is depicted on the Figure 2. The boring log is presented on 

Figure 3. 

The soil samples collected from our field activities were transported to the Ninyo & Moore 

laboratory for laboratory testing. The testing included particle-size gradation, Atterberg limits, 

and agronomic testing. The results of the laboratory testing are presented on the Figures 4 and 5. 

The agronomic test results are attached. 

SUBSURFACE CONDITIONS 

Alluvium was encountered at the surface of our boring and extended to the total explored depth. 

The alluvium generally consisted of well graded sand with silt and gravel in our boring. Cobbles 

and possible boulders were also encountered in our boring. 

We appreciate the opportunity to be of service to you dming this phase of the project. 

Sincerely, 
NINYO & MOORE 

JeffreyS. Rodgers, RG 
Project Geologist 

JSR/SDN/cU 

EXPIRES: 03131/15 

Steven D. Nowaczyk, P 
Principal Engineer 

• 

• 

Distribution: ( 1) Addressee 
EXPIRES 06/30/2015 

Attachments: Figure 1 - Site Location 
Figure 2 - Boring Location 
Figure 3 - Boring Log 
Figures 4 and 5 - Laboratory Test Results 
Motzz Laboratory Soil Analysis Report 
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EL MIRAGE, ARIZONA 
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DATE DRILLED 7/25112 BORING NO. B-1 

z 
0 GROUND ELEVATION SHEET OF 
i= - 1 1 
<(ui 

---
u · -U METHOD OF DRILLING !land Auger u. . 
-CIJ 
(f) · 
(f)::J 
<( DRIVE WEIGHT DROP - -· 
__J 

() 

SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR 

DESCRIPTlON/INTERPRETA TION 

SW-SM ALLUVIUM: 
Brown, damp, loose, well-graded SAND with silt and gravel; cobbles and possible 
boulders. 

Total Depth - 2.7 t·eet. 
Groundwater not encountered during drilling. 
Backfilled on 7 /25/l2 promptly after completion of drilling. 
Note: 
Groundwater, though not encountered at the time of drilling, may rise to a higher level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 

El M iragc, Arizona 
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• 
I GRAVEL I SAND FINES 

I Coarse Fine I Coarse Medium I Fine Silt I Clay 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 
3" 1-112' 1" 3/4" 1 /2" 318' 4 8 16 3() 50 100 200 

100 
~ ~ ~ I I 1 r I 

I I I I 90 

I I I I I I ~" I 80 
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I I I \ I :c 
Cl u:; 

60 3: 
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l I I II T-1 I I I I 
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GRAIN SIZE IN MILLIMETERS 

Depth Liquid Plastic Plasticity 
Cu Cc 

Passing 
Symbol Hole No. 

(ft) Limit Limit Index 
o,o 0 30 Dso No. 200 U.S.C.S 

(%) 

• B-1 1-2.5 - - NP 0.18 0.64 1.50 8.6 1.5 8 SW-SM 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422 

NP -INDICATES NON-PLASTIC 

JVID90&IftOO"t"e GRADATION TEST RESULTS FIGURE 

PROJECT NO. DATE LOWER EL MIRAGE WASH BASIN 

CACTUS ROAD AND EL MIRAGE ROAD 4 
603785001 8/12 EL MIRAGE, ARIZONA 

• 



uses 
SYMBOL LOCATION DEPTH LIQUID PLASTIC PLASTICITY CLASSIFICATION uses 

(FT) LIMIT, LL LIMIT, PL INDEX, PI (Fraction Finer Than (Entire Sample) 
No. 40 Sieve) 

• B-1 1-2 . ~ -- - NP ML SW-SM 

NP -INDICATES NON-PLASTIC 

60 

50 v v 
a: / CH orOH v 
x: 40 / 
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/ v 0 

/ ~ 
>- 30 f-

~ocOL v u 
j:: 
tJ) 

:5 20 v v MH orOH 
a.. 

/ 10 
/ / 

/ CL - ML / ML orOL 

0 v I 
0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT, LL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318 

1(in9o & lf\OOt"e ATTERBERG LIMITS TEST RESULTS FIGURE 

PROJECT NO. DATE LOWER EL MIRAGE WASH BASIN 

603785001 8/12 CACTUS ROAD AND EL MIRAGE ROAD 5 
EL MIRAGE. ARIZONA 



Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHAN ICS- RIPRAP 
Page 1 Project Reference : 101122.01 LEMWB RR 1/31 /2013 
ID Type Section ID Design Slope Width Average Specific Specific Bank D50 

Q (ft/ft) (It) Velocity Weight Weight Angle (It) 
(cis) (ftls) Stone Water (degrees) 

(lb/cu It) (lb/cu It) 

125DD Sloped Drop Structure/Rock Chute 85 0.07 8.00 0.59 

125TH Channel Bed on Straight Reach 12.50 150.00 62.40 2.13 

BOOLD Sloped Drop Structure/Rock Chute 20 0.34 8.00 0.54 

BSNOU Channel Bed on Straight Reach 8.70 150.00 62.43 1 03 

CACT Channel Bed on Straight Reach 6.40 150.00 62.43 0.56 

CANTB Channel Bed on Straight Reach 7.10 150.00 62.43 0.69 

COEMD Sloped Drop Structure/Rock Chute 13 0.1 6 8.00 0.34 

EMWC Channe l Bed on Straight Reach - 5.60 150.00 62.43 0.43 

(rmRipRap .rpt) 
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NOTES 

1. ALL EL£VATIONS ARE BASED ON NORTH AMERICAN 
VERTICAL DATUM Of 1988. 

2. All HORIZO.rfAL COORDINATES USE ARIZONA STATE PLANE 
COORDINATES BASED ON THE 1983 NORTH AMERICAN DATUM. 

3. MAPPING FOR THIS PROJECT IS PERFORMED BY COOPER AER~L 
MAPPING COMPANY. APRIL, 2012 FUGHT DATE. 

4. FLOODPLAIN UMITS IN THIS STUDY ARE PLOTIED AT EACH 
HEC-RAS CROSS SECTION ON THE BASIS OF STARTING (Sta 
WS Lft) AND ENDING (Sta WS Rt) STATIONS UNUESS THERE 
IS INEFFECTM: FLOW AREA OR A CONFUCT WITH TOPOGRAPHIC 
CO.rfOURS, IN WHICH CASE, THE CO.rfOURS TAKE PRECEDENCE. 

5. THE HYDRAUUC BASE UNE IS CROSS SECTION STATION 10,000 
UNUESS NOTED OTHERWISE. 

STATEMENTS OF PROFESSIONAL REGISTRANTS 

THE HYDROLOGIC VALUES AND FLOODPLAIN 
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DIRECT SUPER'v1SION: 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-00/6 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 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 th is collection of information unless it displays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions fo r reducing this burden to : Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005 , Paperwork Reduction Project (1660-0016) . 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234 . 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses publ ished in DHS/FEMAINFIP/LOMA-1 National Flood 
Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006 . 71 FR 7ggo . 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

12] CLOMR: A letter from DHS-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) . 

0 LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains , regulatory floodway or flood 
elevations. (See 44 CFR Ch . 1, Parts 60 , 65 & 72) 

B. OVERVIEW 

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

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

Example : 480301 City ofKaty TX 48473C 0005D 02/08183 
480287 Harris County TX 48201C 0220G 09/28/90 

040041 City of El Mirage AZ. 04013C 1605J 09130105 

040037 Maricopa County Unincorporated Areas AZ. 04013C 1605J 09130105 

2. a. Flooding Source: Lower El Mirage Wash 

b. Types of Flooding : 12] Riverine D Coastal D Shallow Flooding (e .g., Zones AO and AH) 

D Alluvial fan D Lakes D Other (Attach Description) 

3. Project Name/Identifier: Lower El Mirage Wash Basin 

4. FEMA zone designations affected : A , 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 th is revision request is (check all that apply) 

12] Physical Change D Improved Methodology/Data 12] Regulatory Floodway Revision 12] Base Map Changes 

D Coastal Analysis 12] Hydraulic Analysis 12] Hydrologic Analysis D Corrections 

D Weir-Dam Changes D Levee Certification D Alluvial Fan Analysis D Natural Changes 

12] New Topographic Data 0 Other (Attach Description) 

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

FEMA Form 086-0-27 , (2/2011) Previously FEMA Form 81 -89 MT-2 Form 1 Page 1 of 3 



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

Structures: C8l Channelization 0 Levee/Fioodwall 1:81 Bridge/Culvert 

0Dam 0Fill 0 Other (Attach Description) 

6. 1:81 Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? C8l Yes Fee amount: $4 400 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http:lfwww.fema.gov/plan/prevenUfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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 . 

Name: MICIJ4il hV!VC~r/) P~l Cf!Y7 eompany: ~ltJtd C~rfrof ]Yt/; jtf d{ Mt~ritof(J ('tJtmfv 
Mailing Address: m'J) W. /)LJ.ANGO J5f Daytime Telephone No.: ~6 -473Z.I Fax N~.: (tff~<ftibj 

P-JJD6/VJX 46 f69Jrfj E-Mail Address: Wlwcl@ mail. tnaN CfJPtl ~40V 
Signature of Requester (required): t n fVkLlDUruhf1 Date: 3-b-20/3 \) 
As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision • (LOMR) or condit ional 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 requirements for when fill is 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 . For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of t he Conditional LOMR application. For 
LOMR requests, I acknow ledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded. or being carried out by Federal or State agencies, documentation f rom the agency showing its compliance with Section 7(a)(2) 
of the ESA w ill be submitted . 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: Sue McDermott, Deputy City Manager and City Community Name: El Mirage 
Engineer 

Mailing Address: Daytime Telephone No. : 623-876-2948 I Fax No.: 623-876-4606 

12145 NW Grand Ave 
E-Mail Address: 

El Mirage f..Z. 85335 

Community Official's Signature (required): ~ Me-( )~-fi- Date : .3/'-1/1~ 
CERTIFICATI~Y REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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 data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of th is request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under T itle 18 of the Un ited States Code, Section 1001 . 

Certifier's Name: Josh Papworth , P.E. License No.: 37878 Expiration Date: 9/30/14 

Company Name: Dibble & Associates Consulting Engineers Telephone No.: 602-957-1155 Fax No. : 602-957-2838 

• --
Signature: _d .'. ~~ ...-. Date: 2:l1· \"~ ~ E-Mail Address: 

'W 
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b. The area of revision encompasses the following structures (check all that apply) 

Structures: 18! Channelizat ion 0 Levee/Fioodwall 18! Bridge/Culvert 

0 Dam 0 Fill 0 Other (Attach Description) 

6. [gl Documentation of ESA compliance is submitted (requ ired to initiate CLOMR review). Please refer to the in structions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 18] Yes Fee amount: $4,400 

D No, Attach Explanation 

Please see the DHS-FEMA Web site at http:l/www fema .oov/plan/preventlfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of th is 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: Company: 

Ma il ing Address: Daytime Telephone No.: I Fax No.: 

E-Mail Address: 

Signature of Requester (required): Date: 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed th is Letter of Map Revision 
' .OMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 

the community fl oodplain management requirements, including the requi rements for when fill is placed in the regulatory floodway, and that all 
- ,,ecessary Federal, State, and loca l permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the 

applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditiona l LOMR application . For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted. 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. 

Commun ity Official's Name and Title: Timothy S. Phillips PE, Chief Engineer and General Community Name: El Mirage;Maricopa County 
Manager, FCDMC 

Mailing Address: Daytime Telephone No.: (602) 506-1501 I Fax No.: (602) 506-4601 

2801 West Durango Street 

Phoenix, AZ 85009 E-Mail Address · 

Commun ity Official's Signature (required): ~ -S~ Date: ?::.\'2..'\\ \3 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional eng ineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge . f understand tha t 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: Josh Papworth, P.E. License No.: 37878 Expiration Date: 9/30/14 
- . --

Company N e: Dibble & Associates Consulting Engineers Telephone No.: 602-957-1155 Fax No.: 602-957-2838 

1aturen Cv .-- Date: 'l ·~· \\ l E-Mail Address: 

' 

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81 -89 MT-2 Form 1 Page 2 of 3 



Ensure the that are appropriate to your revision request are included in your submittal. 

Form Name and (Number) Required if ... 

t8l Riverine Hydrology and Hydraul ics Form (Form 2) New or revised discharges or water-surface elevations 

t8J Riverine Structures Form (Form 3) 

0 Coastal Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011) 

Channel is modified , addition/revision of bridge/culverts , 
addition/revision of levee/floodwall, addition/revision of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 

Seal (Optional ) 

~-

• 
MT-2 Form 1 Page 3 of 3 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 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 it displays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Col lections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005, Paperwork Reduction Project (1660-0016). 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAJNFIP/LOMA-1 National Flood 
Insurance Program (NFIP ); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE : The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Ma[J_s JFIRM_l 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

~ CLOMR: A letter from DHS-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). 

0 LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains , regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

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

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

Example: 480301 City of Katy TX 48473C 0005D 02/08/83 
480287 Harris County TX 48201C 0220G 09/28/90 

040041 City of El Mirage AZ 04013C 1605J 09/30/05 

040037 Maricopa County Unincorporated Areas AZ 04013C 1605J 09/30/05 

2. a. Flooding Source: Lower El Mirage Wash 

b. Types of Flooding: ~Riverine D Coastal 0 Shallow Flooding (e .g., Zones AO and AH) 

0 Alluvial fan D Lakes 0 Other (Attach Descri ption) 

3. Project Name/Identifier: Lower El Mirage Wash 

4. FEMA zone designations affected: A, 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 0 Improved Methodology/Data ~ Regulatory Floodway Revision ~ Base Map Changes 

0 Coastal Analysis ~ Hydrauli c Analysis ~ Hydrologic Analysis 0 Corrections 

0 Weir-Dam Changes 0 Levee Certification 0 Alluvial Fan Analysis 0 Natural Changes 

~ New Topographic Data 0 Other (Attach Description) 

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

FEMA Form 086-0-27 , (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 1 of 3 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 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 it displays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005 , Paperwork Reduction Project (1660-0016). 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006 , 71 FR 7990 . 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one) : 

181 CLOMR: A letter from DHS-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). 

D LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains , regulatory floodway or flood 
elevations . (See 44 CFR Ch . 1, Parts 60 , 65 & 72) 

B. OVERVIEW 

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

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

Example : 480301 City of Katy TX 48473C 0005D 02/08/83 
480287 Harris County TX 48201C 0220G 09/28/90 

040041 City of El Mirage AZ 04013C 1605J 09/30/05 

040037 Maricopa County Unincorporated Areas AZ 04013C 1605J 09/30/05 

2. a. Flooding Source: Lower El Mirage Wash 

b. Types of Flooding : 181 Riverine D Coastal D Shallow Flooding (e.g ., Zones AO and AH) 

D Alluvial fan D Lakes D Other (Attach Description) 

3. Project Name/Identifier: Lower El Mirage Wash Basin 

4. FEMA zone designations affected : A , 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) 

181 Physical Change D Improved Methodology/Data 181 Regulatory Floodway Revision 181 Base Map Changes 

D Coastal Analysis 181 Hydraulic Analysis 181 Hydrologic Analysis D Corrections 

D Weir-Dam Changes D Levee Certification D Alluvial Fan Analysis D Natural Changes 

181 New Topographic Data D Other (Attach Description) 

Note : A photograph and narrative description of the area of concern is not required , but is very helpful during review. 
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b. The area of revision encompasses the following structures (check all that apply) 

Structures: ~ Channelization D Levee/Fioodwall ~ Bridge/Culvert 

0Dam 0Fill 0 Other (Attach Description) 

6. ~ Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? ~ Yes Fee amount: $4 400 

D No, Attach Explanation 

Please see the DHS-FEMA Web site at http:/lwww.fema.gov/plan/prevenUfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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. 

Name: Company: 

Mailing Address: Daytime Telephone No.: I Fax No. : 

E-Mail Address: 

Signature of Requester (requ ired): Date: 

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 requirements for when fill is 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 . For Conditiona l LOMR requests, the 
applicant has documented Endangered Species Act (ESA) complia nce to FEMA prior to FEMA's review of the Conditional LOMR application. For 
LOM R requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For act ions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency show ing its compl iance with Section 7(a)(2) 
of the ESA will be su bmitted . In add ition, 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. 

Commun ity Official's Name and Title: Sue McDermott, Deputy City Manager and City Community Name: El Mirage 
Engineer 

Mailing Address: Daytime Telephone No. : 623-876-2948 J Fax No.: 623-876-4606 

121 45 NW Grand Ave 
E-Mail Address: 

El Mirage p..z 85335 

Community Official's Signature (required): Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

Th is certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or arch itect authorized by law to certify 
elevation information data , hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. 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 Un ited States Code, Section 1001 . 

Certifier's Name: Josh Papworth, P.E. License No.: 37878 Expiration Date: 9/30/14 

Company Name: Dibble & Associates Consu lting Engineers Telephone No.: 602-957-1155 Fax No.: 602-957-2838 --
Signature: rt ~ ---- Date: 2 ·"21 • \~ I E-Mail Address: • ~ 
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b. The area of revision encompasses the following structures (check all that apply) 

Structures: ~ Channelization 0 Levee/Fioodwall ~ Bridge/Culvert 

0Dam 0Fill D Other (Attach Description) 

6. t8l Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? t8l Yes Fee amount: $4 400 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www fema .qov/plan/preventlfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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 . 

Name: Company: 

Mailing Address: Daytime Telephone No.: J Fax No.: 

E-Mail Address: 

Signature of Requester (required): Date: 

A.s the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
.OMR) 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 requirements for when fill is 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. For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA w ill be submitted. 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: Timothy S. Phillips PE, Chief Engineer and General Community Name: El Mirage;Maricopa County 
Manager, FCDMC 

Mailing Address: Daytime Telephone No.: (602) 506-1501 I Fax No.: (602) 506-4601 

2801 West Durango Street 

Phoenix, fl.Z. 85009 E-Mail Address· 

Community Official's Signature (required): Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

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 data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. 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. 

Certifier's Name: Josh Papworth, P.E. License No.: 37878 Expiration Date: 9/30/14 

Company N~ Dibble & Associates Consulting Engineers Telephone No.: 602-957-1155 Fax No.: 602-957-2838 

I Jigna ture~ ~ -- Date : ~ .)+• \1 I E-Mail Address: 
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Ensure the forms that are appropriate to your revision request are included in your submittal. 

Form Name and (Number) Required if ... 

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

~ Riverine Structures Form (Form 3) 

D Coastal Analysis Form (Form 4) 

D Coastal Structures Form (Form 5) 

D Alluvial Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011) 

Channel is modified, addition/revision of bridge/culverts, 
addition/revision of leveelfloodwall , addition/revision of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 

I 

Seal (Optional) 

MT-2 Form 1 Page 3 of 3 



, . 

U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burdel) for this form is estimated to average 3.5 hours per response. The burden estimate includes the time .for reviewing instructions. 
searching existing data sources. gathering and maintaining the needed data, and completing , 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, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street. Arlington VA 20958-3005. Paperwork Reduction Project 
(1660-0016). 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448. as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974. as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however. failure to provide the information requested may delay or prevent 
FEMA from processinQ a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Lower El Mirage Wash 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis [8l Improved data D Not revised (skip to section B) 

D Alternative methodology [8l Proposed Conditions (CLOMR) D Changed physical condition of watershed 

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

Location 

@ conf w/ Agua Fria River 

@ conf w/LEMW Tributary 

Drainage Area (Sq. Mi.) 

27.82 

26.93 

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

1,753 

1.771 

Effective/FIS (cfs) 

294 

480 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

[8l Precipitation/Runoff Model -7 Specify Model: LEMWB POST.dat 

D Other (please attach description) 

Revised (cfs) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters). and documentation to support the 
new analysis. 

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? DYes ~ No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

Description Cross Section Water-Surface Elevations (ft.) 1 
Effective Proposed/Revised • 

1. Reach to be Revised 

Downstream Limit* 

Up?tream Limit* 

Confluence w/Agua Fria River 

730' U/S of Cactus Road 

See Attached 

1.514 

1098.7 ....,10""9"'-8,_,_.7 __ _ 

1117.1 1116.8 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-H"'E'""C"--'-'R"-A""S'-'--"V-"e"-'rs""io"'n.!....!.4,_,.1_,_,.0"---------------------------

3. Pre-Submittal Review of Hydraulic Models* 

4. 

DHS-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. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

Models Submitted Natural Run Floodway Run 

File Name: Plan Name: File Name: Plan Name: Duplicate Effective Model* LEMW_DupEff LEMW_DupEff LEMW_DupEff LEMW_DupEff NGVD 1929 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

File Name: 

File Name: 
LEMWB_PreProj _ 

File Name: 
LEMWB _PostProj 

File Name: 

Plan Name: File Name: 

Plan Name: File Name: 
LEMWB _PreProj LEMWB _PreProj 

Plan Name: File Name: 
LEMWB_PostProj LEMWB _PostProj 

Plan Name: File Name: 

• For details, refer to the corresponding section of the instructions. 

[8J Digital Models Submitted? (Required ) 

C. MAPPING REQUIREMENTS 

Plan Name: 

Plan Name: 
LEMWB _PreProj NAVD 1988 

Plan Name: 
LEMWB_PostProj NAVD 1988 

Plan Name: 

A certified topographic work 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.). 

[8J Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: One-foot interval contour mapping 

Source: Cooper Aerial Mapping Company Date: A ril 2012 

Accuracy: ~1~"==4~o~· ----------------------------------------------------------------------------------

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

[8J Annotated FIRM and/or FBFM (Required) 

• 
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D. COMMON REGULATORY REQUIREMENTS* 

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes t8l No 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? DYes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? t8l Yes D 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 
NFIP 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? D Yes D No 

If Yes , attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b )(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

*Not 1nclus1ve of all applicable regulatory requirements. For deta1ls , see 44 CFR parts 60 and 65. 
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To Be Attached to MT-2 Form 2 for Lower El Mirage Wash 

In response to Item A.S, Effects of Sediment Transport on Hydrology 

The contributing watershed for the study wash is nearly completely developed and urban in nature. 

Sediment yield from the watershed has been estimated and concluded to be insignificant to project 

hydrology for the 100-year design storm. 



To Be Attached to MT-2 Form 2 for Lower El Mirage Wash 

In response to Item D.1, Please Submit Evidence of Compliance with Section 65.12 of the NFIP 

Regulations 

(1) Request for Conditional Approval of Map Change and the Appropriate Fee 

Provided herein . Form 1 provides fee information . 

(2) Requirement of an Evaluation of Alternatives 

The project considered a number of alternatives, documented in the report Lower El Mirage Wash 
Phase 2 - Analysis and Recommendations Design Concept Report. [Provided with electronic files] 
However, the desired layout requires relocation of the regulatory floodway. Further, the effect of the 
project is a net reduction of flood hazards. 

(3) Documentation of Individual Legal Notice to All Impacted Property Owners 

Documentation of property owner notifications is provided in Section H.2 . 

(4) Concurrence of the Chief Executive Officer of Any Other Communities Impacted by the 

Proposed Actions 

There are no other communities impacted by the proposed actions. 

(5) Certification that No Structures are Located in Areas Which Would be Impacted by the 

Increased Base Flood Elevation 

Base flood elevations are not increased. 

(6) A Request for Revision of Base Flood Elevation Determination According to the Provisions of§ 

65.6 

Provided herein . 

(7) A Request for Floodway Revision According to the Provisions of§ 65.7 

Provided herein. 

In response to Item D.4, Please Submit Documentation of Compliance with Sections 9 and 10 of the 

Endangered Species Act (ESA). 

An environmental review was conducted for the project area and is included in Appendix H.4. Based on 
this data, no special species or critical habitat on the Threatened and Endangered Species List exists 
within 3 miles of the project site. Therefore, it is reasonable to conclude that the project will have "no 
effect" on endangered species and their habitats. 



DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

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, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016). 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. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S) : This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Lower El Mirage 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 
Bridge/Culvert ................ complete Section C 
Dam ...... .. .............. .. .. ..... complete Section D 
Levee/Fioodwall. .. .. ........ complete Section E 
Sediment Transport ........ complete Section F (if required) 

Description Of Modeled Structure 

1. Name of Structure: El Mirage Road Culvert 

Type (check one): D Channelization [8J Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: El Mirage Road 

Downstream Limit/Cross Section: 1.020 

Upstream Limit/Cross Section: 1.047 

2. Name of Structure: Lower El Mirage Wash Channelization 

Type (check one): 1:8:1 Channelization D Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure: East of El Mirage Road and northwest of the Pueblo Golf Course 

Downstream Limit/Cross Section : 0.848 

Upstream Limit/Cross Section: 1.020 

3. Name of Structure: Park Place Culvert 

Type (check one) D Channelization 1:8:1 Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: Park Place 

Downstream Limit/Cross Section: 0.629 

Upstream Limit/Cross Section: 0.638 

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED. 
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Flooding Source: Lower El Mirage Wash 

Name of Structure: Lower El Mirage Wash Channelization 

1. Hydraulic Considerations 

The channel was designed to carry 163 ( cfs) and/or the 1 00-year flood. 

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

181 Subcritical flow D Critical flow D Supercritical flow D 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 channel. 

cgJ Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

D Transitions in cross sectional geometry D Debris basin/detention basin [Attach Section D (Dam/Basin)] D Energy dissipator 

D Weir D Other (Describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? DYes 181 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Lower El Mirage Wash 

Name of Structure: El Mirage Road Culvert 

1. This revision reflects (check one): 

D Bridge/culvert not modeled in the FIS 

cgJ Modified bridge/culvert previously modeled in the FIS 

D Revised analysis of bridge/culvert 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 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): 

cgJ Dimensions (height, width , span, radius , length) 181 Distances Between Cross Sections 

cgJ Shape (culverts only) cgJ Erosion Protection 

cgJ Material cgJ Low Chord Elevations- Upstream and Downstream 

cgJ Beveling or Rounding 181 Top of Road Elevations- Upstream and Downstream 

cgJ Wing Wall Angle 181 Structure Invert Elevations- Upstream and Downstream 

cgJ Skew Angle 181 Stream Invert Elevations- Upstream and Downstream 

181 Cross-Section Locations 

4. Sediment Transport Considerations 

Are the hydraulics of the structure affected by sediment transport? D Yes cgJ No 

If of Form 3. If no, then attach an nation . 
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B. CHANNELIZATION 

Flooding Source: __ 

Name of Structure: 

1. Hydraulic Considerations 

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

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

D Subcritical flow 0 Critical flow 0 Supercritical flow 0 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 channel. 

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures 0 Superelevated sections 

D Transitions in cross sectional geometry D Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipator 

D Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? D Yes D 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Lower El Mi rage Wash 

Name of Structure: Park Place Culvert 

1. This revision reflects (check one): 

~ Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

0 Revised analysis of bridge/culvert 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 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 shou ld include the following 
(check the information that has been provided): 

[8J Dimensions (height, width , span, radius, length) 0 Distances Between Cross Sections 

[8J Shape (culverts on ly) D Erosion Protection 

D Material ~ Low Chord Elevations - Upstream and Downstream 

D Beveling or Rounding [8J Top of Road Elevations- Upstream and Downstream 

0 Wing Wall Angle [8J Structure Invert Elevations- Upstream and Downstream 

0 Skew Angle [8J Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

4. Sediment Transport Considerations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes [8J No 

If Yes , then fil l out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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Flooding Source: __ 

Name of Structure: 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D 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 channel. 

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] 

D Transitions in cross sectional geometry D 

D Weir D Other (Describe): 

4. Sediment Transport Considerations 

D Drop structures D Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 

Are the hydraulics of the channel affected by sediment transport? DYes D No 

D Energy dissipater 

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. 

C. BRIDGE/CULVERT 
Flooding Source: Lower El Mirage Wash 

Name of Structure: Golf Cart Path Bridge 

1. This revision reflects (check one): 

~ Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

D Revised analysis of bridge/culvert 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 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): 

D Dimensions (height, width , span, radius , length) D Distances Between Cross Sections 

D Shape (culverts only) D Erosion Protection 

D Material D Low Chord Elevations- Upstream and Downstream 

D Beveling or Rounding D Top of Road Elevations- Upstream and Downstream 

D Wing Wall Angle D Structure Invert Elevations- Upstream and Downstream 

D Skew Angle D Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

4. Sediment Transport Considerations 

Are the hydrauli cs of the structure affected by sediment transport? D Yes ~ No 

lfY of Form 3. If no, then attach an nation. 
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B. CHANNELIZATION 

Flooding Source: __ 

' Name of Structure: 

/ 

' ) 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D 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 channel. 

D Inlet to channel D Outlet of channel 0 At Drop Structures D At Transitions 

0 Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

D Transitions in cross sectional geometry D Debris basin/detention basin [Attach Section D (Dam/Basin)] D Energy dissipater 

0 Weir D Other (Describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? D Yes D 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Lower El Mirage Wash 

Name of Structure: Cactus Road Culvert 

1. This revision reflects (check one): 

D Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

181 Revised analysis of bridge/culvert 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 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): 

D Dimensions (height. width. span. radius. length) D Distances Between Cross Sections 

D Shape (culverts only) D Erosion Protection 

D Material D Low Chord Elevations - Upstream and Downstream 

D Beveling or Rounding D Top of Road Elevations - Upstream and Downstream 

D Wing Wall Angle D Structure Invert Elevations- Upstream and Downstream 

D Skew Angle D Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

4. Sediment Transport Considerations 

Are the hydraulics of the structure affected by sediment transport? D Yes 181 No 

If Yes . then fill out Section F (Sediment Transport) of Form 3. If no. then attach an explanation. 
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Flooding Source: Lower El Mirage Wash 
Name of Structure: Lower El Mirage Wash Basin 

1. This request is for (check one): D Existing dam/basin D New dam/basin rgJ Modification of existing dam/basin 

2. The dam/basin was designed by (check one): D Federal ~gency D State agency D Private organization [gl Local government agency 

Name of the agency or organization : Flood Control District of Maricopa County 

3. The Dam was permitted as (check one): D Federal Dam D State Dam 

Provide the permit or identification number (I D) for the dam and the appropriate permitting agency or organization 

Permit or ID number _______ _ Permitting Agency or Organization 

a. D Local Government Dam D Private Dam 

Provided related drawings, specification and supporting design information. 

4. Does the project involve revised hydrology? rgJ Yes D No 

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

Was the dam/basin designed using critical duration storm? (must account for the maximum volume of runoff) 

D Yes , provide supporting documentation with your completed Form 2. 

rgJ No, provide a written explanation and justification for not using the critical duration storm . 

5. Does the submittal include debris/sediment yield analysis? DYes rgJ No 

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered? 

6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? [gl Yes D No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below. 

FREQUENCY(% annual chance) 

10-year (10%) 

50-year (2%) 

100-year (1 %) 

500-year (0.2%) 

Normal Pool Elevation 

Stillwater Elevation Behind the Dam/Basin 
FIS REVISED 

7. Please attach a copy of the formal Operation and Maintenance Plan 
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1. System Elements 

a. This Levee/Fioodwall analysis is based on (check one): 

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

0 earthen embankment, dike, berm, etc. 

0 stru ctu ral floodwall 

0 Other (describe): 

Station 

Station 

Station 

to 

to 

to 

0 
upgrading of 
an existing 
levee/floodwall 
system 

0 
a newly 
constructed 
levee/floodwall 
system 

0 
reanalysis of 
an existing 
levee/fioodwall 
system 

c. Structural Type (check one): 0 monolithic cast-in place reinforced concrete 0 reinforced concrete masonry block 0 sheet piling 

0 Other (describe): 

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood ? 

0 Yes 0 No 
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e. Attach certified drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. 

2. A profile of the levee/floodwall system showing the Base Flood Elevation (BFE) , 

levee and/or wall crest and foundation, and closure locations for the total levee system. 

3. A profile of the BFE, closure opening outlet and inlet invert elevations, type and size 

of opening , and kind of closure. 

4. A layout detail for the embankment protection measures. 

5. Location , layout, and size and shape of the levee embankment features , foundation treatment, 

Floodwall structure, closure structures , and pump stations. 

2. Freeboard 

a. The minimum freeboard provided above the BFE is : 

3.0 feet or more at the downstream end and throughout 

3.5 feet or more at the upstream end 

4.0 feet within 100 feet upstream of all structures and/or constrictions 

1.0 foot above the height of the one percent wave associated with the 1 %-annual-chance 
stillwater surge elevation or maximum wave run up (whichever is greater). 

2.0 feet above the 1 %-annual-chance stillwater surge elevation 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

DYes 

DYes 

DYes 

DYes 

DYes 

--

--

--

--

--

DNa 

D No 

D No 

D No 

DNo 

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach 
documentation addressing Paragraph 65.1 O(b)(1 )(ii) of the NFIP Regulations. 

If No is answered to any of the above, please attach an explanation. 

b. Is there an indication from historical records that ice-jamming can affect the BFE? DYes D No 

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

3. Closures 

a. Openings through the levee system (check one): 

If opening exists, list all closures: 

Channel Station Left or Right Bank 

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

Note : Geotechnical and geologic data 

D exists D does not exist 

Opening Type Hig_hest Elbvaduoo for 
Opening Invert 

Type of Closure -Device 

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

a. The maximum levee slope land side is : --

b. The maximum levee slope flood side is: __ 

c. The range of veloci ties along the levee during the base flood is: __ (min. ) to __ (max.) 

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

e. Riprap Design Parameters (check one): D Velocity 0 Tractive stress 
Attach references 

Flow Curve or 
Stone Riprap 

Reach Sideslope Depth of Toedown Depth Velocity Straight D,oo Dso Thickness 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

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

f. Is a bedding/filter analysis and design attached? D Yes 0 No 

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

Attach engineering analys is to support construction plans. 

5. Embankment And Foundation Stabilit~ 

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

--

D Overall height: Sta. : __ , height __ ft . 

0 Limiting foundation soi l strength: 

Strength ~ = __ degrees, c = __ psf 

Slope: SS = __ (h) to __ (v) 

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

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

--

c. Summary of stabi lity analysis results : 

( } 
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E. LEVEE/FLOODWALL (CONTINUED) I 
5. Embankment And Foundation Stabilitl' (continued) • Case Loading Conditions Critical Safety Factor Criteria (Min .) 

I End of construction 1.3 

II Sudden drawdown 1.0 

Ill Critical flood stage 1.4 

IV Steady seepage at flood stage 1.4 

VI Earthquake (Case I) 1.0 

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

d. Was a seepage analysis for the embankment performed? DYes 0 No 

If Yes, describe methodology used: 

e. Was a seepage analysis for the foundation performed? 0 Yes DNo 

f. Were uplift pressures at the embankment landside toe checked? DYes DNo 

g. Were seepage exit gradients checked for piping potential? DYes 0 No 

h. The duration of the base flood hydrograph against the embankment is __ hours. 

Attach engineering analysis to support construction plans. 

6. Floodwall And Foundation Stabilitl' 

a. Describe analysis submittal based on Code (check one): 0 UBC (1988) 0 Other (specify): __ 

b. Stability analysis submitted provides for: D Overturning D Sliding If not, explain : __ 

c. Loading included in the analyses were: 0 Lateral earth @ P A = __ psf; Pp= __ psf 

D Surcharge-Slope @ __ , 0 surface __ psf 

0 Wind @ Pw = __ psf 

D Seepage (Uplift); __ D Earthquake@ Peq = __ %g 

0 1 %-annual-chance significant wave height: -- ft. 

0 1 %-annual-chance significant wave period: -- sec. 

d. Summary of Stability Analysis Results: Factors of Safety. 
Itemize for each range in site layout dimension and loading condition limitation for each respective reach. 

Criteria (Min) Sta To Sta To 
Loading Condition 

Overturn Sliding Overturn Sliding Overturn Sliding 

Dead & Wind 1.5 1.5 

Dead & Soil 1.5 1.5 

Dead , Soil , Flood , & 1.5 1.5 
lrnpact 

Dead , Soil , & Seismic 1.3 1.3 

• 
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(Ref: FEMA 114 Sept 1986; USACE EM 111 0-2-2502) 
Note: (Extend table on an added sheet as needed and reference) 

E. LEVEE/FLOODWALL (CONTINUED) 
6. Floodwall And Foundation Stabi lit)l (continued) 

e. Foundation bearing strength for each soil type: 

Bearing Pressure Sustained Load (psf) Short Term Load (psf) 

Computed design maximum 

Maximum allowable 
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f. Foundation scour protection D is , D is not provided. If provided , attach explanation and supporting documentation : 

Attach engineering analysis to support construction plans. 

7. Settlement 

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? DYes D No 

b. The computed range of settlement is __ ft . to __ ft . 

c. Settlement of the levee crest is determined to be primarily from : D Foundation consolidation D Embankment compression 
D Other (Describe): __ 

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

Attach engineering analysis to support construction plans . 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: __ acres 

Draining to ponding area : __ acres 

b. Relationships Established 

Ponding elevation vs. storage 

Ponding elevation vs . gravity flow 

Differential head vs. gravity flow 

c. The river flow duration curve is enclosed : 

DYes D No 

DYes D No 

DYes D No 

DYes D No 

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

e. Which flooding conditions were analyzed? 

• Gravity flow (Interior Watershed) DYes DNo 

Common storm (River Watershed) DYes DNo 

Historical ponding probability DYes D No 

Coastal wave overtopping DYes D No 

If No for any of the above , attach explanation . 

e. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection . DYes D No If No, attach explanation . 

g. The rate of seepage through the levee system for the base flood is __ cfs 

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

8. Interior Drainage (continued) 

Will pumping plants be used for interior drainage? DYes D No 

If Yes, include the number of pumping plants : __ For each pumping plant, list: 
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Plant #1 Plant #2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan? 

How much time is available between warning 
and flooding? 

Will the operation be automatic? D Yes 0No 

If the pumps are electric, are there backup power sources? D Yes D No 

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

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

9. Other Design Criteria 

a. The following items have been addressed as stated: 

Liquefaction D is D is not a problem 

Hydrocompaction D is D is not a problem 

Heave differential movement due to soils of high shrink/swell D is D is not a problem 

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

Attach supporting documentation 

c. If the levee/flood wall is new or en larged, will the structure adversely impact flood levels and/or flow velocities flood side of the structure? 
DYes 0 No Attach supporting documentation 

d. Sediment Transport Considerations: 

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

10. 012erational Plan And Criteria 

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? D Yes D No 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.1 O(c)(1) of the NFIP regulations? 

D Yes D No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65 .1 O(c)(2) of the NFIP regulations? 

D Yes DNo If the answer is No to any of the above, please attach supporting documentation. 

I E. LEVEE/FLOODWALL (CONTINUED) I 
( 
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11. ~Ao.;nton"'lCe Plan 
Please attach a copy of the fomal maintenance plan for the levee/floodwall 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the levee/flood wall. 

CERT~FICATION OF THE LEVEE DOCUMENTION 

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data, 
hydrologic and hydraulic analysis. and any other supporting information as per NFIP regulations paragraph 65.1 O(e) and as described in the MT-2 
Forms Instructions. 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. 

Certifier's Name: 

Company Name: 

Signature: __ 

Flooding Source: 

Name of Structure: 

License No.: 

Telephone No.: 

Date: 

Expiration Date: __ 

Fax No.: 

E-Mail Address: 

F. SEDIMENT TRANSPORT 

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

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

Debris load associated with the base flood discharge: Volume acre-feet 

Sediment transport rate __ (percent concentration by volume) 

Method used to estimate sediment transport: __ 

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

Method used to estimate scour and/or deposition: __ 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport: __ 

Please note that bulked flows are used to evaluate the performance of a structure during the base flood ; however. FEMA does not map BFEs based 
on bulked flows. 

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. 

• 
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To Be Attached to MT-2 Form 3 for Lower El Mirage Wash 

In response to Item A, Description of Modeled Structures 

(4) Name of Structure : Golf Cart Path Bridge 

Type: Bridge/Culvert 

Location of Structure: 745' Downstream of Park Place 

Downstream Limit/Cross Section: 0.491 

Upstream Limit/Cross Section: 0.493 

(5) Name of Structure: Cactus Road Culvert 

Type : Bridge/Culvert 

Location of Structure : Cactus Road & Lower El Mirage Wash 

Downstream Limit/Cross Section : 1.371 

Upstream Limit/Cross Section : 1.390 

In response to Item 8.4. Sediment Transport Considerations 

The contributing watershed for the study wash is nearly completely developed and urban in nature. 

Sediment yield from the watershed has been estimated and concluded to be insignificant to the channel 

hydraulics for the 100-year design storm event. 

In response to Item C.3. Attach Plans of the Structures Certified by a Registered Professional Engineer 

100% level plans for the El Mirage Road Culvert, to be constructed with the proposed basin, are 

provided as a separately bound document. 

Plans are not available for the Cactus Road Culvert, Park Place Culvert and the Golf Cart Path Bridge, all 

existing structures. Analysis is based on field survey and aerial topographic mapping. Field survey was 

conducted by the Flood Control District of Maricopa County, 2010. Field notes and headwall sketches 

can be found in Appendix C.3 of this Technical Data Notebook. 

In response to Item C.4. Sediment Transport Considerations 

The contributing watershed for the study wash is nearly completely developed and urban in nature. 

Sediment yield from the watershed has been estimated and concluded to be insignificant to the 

structure hydraulics for the 100-year design storm event. 

In response to Item D.4. Critical Duration Storm 

The basin is designed based on local flood control requirements for incised regional detention basins. 

The design storm is the 100-year 24-hour storm. 



In response to Item 0.7. Operation and Maintenance Plan • A Operation and Maintenance Plan is provided in Section H.3. 

• 

• 



APPENDIX H.2 
PROPERTY OWNER NOTIFICATION LETTERS 



Dibble 
Engineering 

February 13, 2013 

Roberts Properties, ltd 

801 A Street 
San Rafael, CA 949010000 

Via Certified Mail 

Re: Notification of Floodwav Revision for Lower El Mirage Wash 

Dear Sir or Madam: 

1"'­
D 
D 
("'-

7500 North Dreamy Draw Drive 

Suite 200 

U.S. Postal Service rr., 
CERTIFIED MAIL,,, RECEIPT 
(Domestic Mall Only; No Insurance Coverage Provided) 

The Flood Insurance Rate Map (FIRM) for a community depicts the floodplain, the area which has been determined to be subject to 
a 1% (100-year) or greater chance of flooding in any given year. The floodway is the portion of the floodplain that includes the 
channel of a river or other watercourse and the adjacent land area that must be reserved in order to discharge the base flood 
without cumulatively increasing the water-surface elevation by more than a designated height. The FIRM is used to determine flood 
insurance rates and to help the community with floodplain management. 

Dibble Engineering is applying for a Conditional Letter of Map Revision (CLOMR) from the Federal Emergency Management Agency 
(FEMA) on behalf of the City of El Mirage and the Flood Control District of Maricopa County to revise FIRM: 04013C, Panel #1605J 
for El Mirage, Arizona along the Lower El Mirage Wash, generally located between Cactus Road and the Agua Fria River. The City is 
proposing to construct a detention basin upstream of your property to manage area stormwater. As a result of the floodway revision 
the floodway shall narrow with a maximum narrowing of approximately 210 feet at a point approximately 1000 feet downstream of 
El Mirage Road. 

This letter is to inform you that the proposed project may have some impact on the floodway on your property. If you have any 
questions or concerns about the proposed project or its effect on your property, you may contact Mike Duncan at the Flood Control 
District of Maricopa County at (602) 506-4732. 

Sincerely, 

Dibble Engineering 
,..--..., 

,. ,-) 

Josh Papworth, PE, CFM 
Project Engineer 

-
cc: Mike Duncan, PE, CFM, The Flood Control District of Maricopa County 

Jorge Gastelum, PE, City of El Mirage 



Dibble 
Engineering· 

February 13, 2013 

Rem Hawes 

Bureau of Land Management 
Hassayampa Field Office 
21605 North 7th Avenue 
Phoenix, AZ 85027-2929 

Re: Notification of Floodway Revision for Lower El Mirage Wash 

Via Certified Mail 

Dear Mr. Hawes: 

7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 
- -- 1 

U.S. Postal Service rr.• 

lJl 
["'-

CERTIFIED MAILw RECEIPT 
(Domestic Mail Only; No Insurance Coverage Provided) 

~ ~~~~~m~m~cmmz~mm~.-~ 

~ L------------r---=~------.-~--~~------~ 
ru 
:::r-

lJl 
Certified Fee 

0 Return Receipt Fee 
CJ (Endorsement Required) 
CJ 

1"'­
Cl 
D 
1"'-

The Flood Insurance Rate Map (FIRM) for a community depicts the floodplain, the area which has been determined to be subject to 
a 1% (100-year) or greater chance of flooding in any given year. The floodway is the portion of the floodplain that includes the 
channel of a river or other watercourse and the adjacent land area that must be reserved in order to discharge the base flood 
without cumulatively increasing the water-surface elevation by more than a designated height. The FIRM is used to determine flood 
insurance rates and to help the community with floodplain management. 

The City of El Mirage is aware that Dibble Engineering applying for a Conditional Letter of Map Revision (CLOMR) from the Federal 
Emergency Management Agency (FEMA) on behalf of the City of El Mirage to revise FIRM : 04013C, Panel #1605J for El Mirage, 
Arizona along the Lower El Mirage Wash, generally located between Cactus Road and the Agua Fria River. The City is proposing to 
construct a detention basin to manage area stormwater. As a result of the revision the El Mirage Wash floodway shall narrow with a 
maximum narrowing of 350 feet at a point approximately 1700' north of Peoria Avenue, at its confluence with the Agua Fria River. 

This letter is to inform you that the proposed project may have some impact on the floodway on your property. If you have any 
questions or concerns about the proposed project or its effect on your property, you may contact Mike Duncan at the Flood Control 
District of Maricopa County at (602) 506-4732. 

Sincerely, 

a ·J: ____ _ 
Josh Papworth, PE, CFM 
Project Engineer 

cc: Mike Duncan, PE, CFM, The Flood Control District of Maricopa County 

Jorge Gastelum, PE, City of El Mirage 
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February 13, 2013 

Ms. Sue McDermott 
City Engineer 
City of El Mirage 
12145 NW Grand Ave 
El Mirage AZ 85335 

Via Certified Mail 
CJ 
r-'1 
r'-
CJ 

Re: Notification of Increases In 1% (100-year) Annual Chance Water!'-

Lower El Mirage Wash Basin ~ 
Dibble Project No. 101122.01 r'-

Dear Ms. McDermott: 

7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 

U.S. Postal Service rr. 
CERTIFIED MAILrM RECEIPT 
(Domestic Mail Only; No Insurance Coverage Provided) 

.. 
Certified Fee 

The Flood Insurance Rate Map (FIRM) for a community depicts the floodplain, the area which has been determined to be subject to 
a 1% (100-year) or greater chance of flooding in any given year. The floodway is the portion of the floodplain that includes the 
channel of a river or other watercourse and the adjacent land area that must be reserved in order to discharge the base flood 
without cumulatively increasing the water-surface elevation by more than a designated height. The FIRM is used to determine flood 
insurance rates and to help the community with floodplain management. 

Dibble Engineering is applying for a Conditional Letter of Map Revision (CLOMR) from the Federal Emergency Management Agency 
(FEMA) on behalf of the City of El Mirage and the Flood Control District of Maricopa County to revise FIRM: 04013C, Panel #1605J 
for El Mirage, Arizona along the Lower El Mirage Wash, generally located between Cactus Road and the Agua Fria River. The City is 
proposing to construct a detention basin upstream of your property to manage area stormwater. As a result of the floodway revision 
the floodway shall widen with a maximum widening of approximately 540 feet at a point approximately 750 feet upstream of El 
Mirage Road . The proposed floodway is entirely contained within the proposed flood control detention basin. 

This letter is to inform you that the proposed project may have some impact on the floodway on your property. If you have any 
questions or concerns about the proposed project or its effect on your property, you may contact Mike Duncan at the Flood Control 
District of Maricopa County at (602) 506-4732. 

Sincerely, 

~ineerin_g ___ -~--

Josh Papworth, PE, CFM 
Project Engineer 

cc: Mike Duncan, PE, CFM, The Flood Control District of Maricopa County 
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STORAGE BASIN OPERATION & MAINTENANCE PLAN 

1. Introduction 
The Lower El Mirage Wash Basin along Lower El Mirage Wash provides protection to the downstream properties 
between the basin site and the Agua Fria River from the 1% annual-chance (base) flood . The operational and 
maintenance criteria established in this section must be implemented for the basin system to be recognized by 
FEMA. The City of El Mirage (City) participates in the National Flood Insurance Plan (NFIP) and has included these 
items as an addendum to the City's NFIP Operation & Maintenance Plan (0 & M Plan). The Lower El Mirage Wash 
Basin is located at the southwest corner of Cactus Road and El Mirage Road, in El Mirage, Arizona. 

2. Purpose 
The purpose of the Storage Basin O&M Plan is to encourage that all drainage facilities are maintained and kept 

clear from objects that may impede the flow of storm water runoff and ensure compliance with the criteria as set 
by FEMA. 

This policy must document the formal procedures that ensure the stability, conveyance, and overall integrity of the 

basin system are maintained. The policy specifies the inspection and maintenance activities to be performed, the 
frequency of the ir performance, and the person(s) by name or office responsible for their performance. 

3. Inspection and Maintenance 
• The responsible person shall, at a minimum, visually inspect each drainage facility annually. 

• The responsible person shall schedule the cleaning at the established service levels stated below, unless 
there is an occurrence of a severe storm event. Storm inspections will be conducted within twenty-four 
(24) hours of a severe storm event. A severe storm event is defined as a minimum of one-half (Y, ) inch of 
rainfall in a twenty-four (24) hour period. 

• Maintenance of the detention basin shall include removal and off-site disposal of accumulated sediment 
in the concrete lined sediment basin and any other areas of accumulated sediment on the site. 

• The responsible person shall pump the sump location shown on the attached Pumping Plan after every 
storm event to remove any standing water. 

• The inspections will be recorded on the attached Maintenance Inspection Report and any maintenance 
performed as a result of the inspections will be recorded on the Drainage Problem Report. These reports 
should be kept on file at the City of El Mirage Public Works Department office. 

• The responsibility for this policy is the City of El Mirage Public Works Department. 

• The established service levels and responsible parties are presented in the following table. 

Facility Minimum Frequency Responsible Party 

Detention Basin Inspect Annually and Maintain as Needed City of El Mirage, Public Works Department 

Sump Area (See Attached 
Pump After Every Storm Event City of El Mirage, Public Works Department 

Pumping Plan) 

Side Inlets, Chutes or Drains Inspect Annually and Maintain as Needed City of El Mirage, Public Works Department 

Pipe Culvert-Cactus Road* Inspect Annually and Maintain as Needed City of El Mirage, Public Works Department 

Pipe Culvert-EI Mirage Road * Inspect Annually and Maintain as Needed City of El Mirage, Public Works Department 

Irrigation & Landscaping Inspect Annually and Maintain as Needed City of El Mirage, Public Works Department 

*Includes the stability of the roadway from deterioration of the supporting earthen embankments. 

£a , Dibble Engineering 
~February 2013 
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CITY OF EL MIRAGE PUBLIC WORKS DEPARTMENT 

Lower El Mirage Wash Basin Maintenance Inspection Report 
CI/AND HE/1/TACE, 811/CHTFUTUIIB 

O&M Div. Mgr. __ _ 

Inspection Date: ______ _ 

Date of Last Inspection: ______ _ Existing Weather Conditions: _____ _ 

Inspectors: ___________ _ Recent Rainfall: Yes 0 No 0 

Yes No Detention Basin (Located at SW Corner of Cactus Road and El Mirage Road) 

0 0 Maintenance concerns with drains, spillways & side inlets 
0 0 Adverse vegetation 
0 0 Sediment/silt buildup in concrete lined sediment basin or other areas 
0 0 Fencing, signs, or access gate concerns 
0 0 Trash/debris concerns 
D D Rodent or animal burrows or holes 
0 0 Access ramp in need of maintenance 
0 0 Evidence of erosion, rilling, or collapse of earthen embankment 
0 0 Other concerns 

See Comments: 

Side Inlets, Chutes, or Drains 
0 0 Erosion concerns at pipe outlets 
0 0 Evidence of erosion, rilling, or collapse of earthen embankment 
0 0 Adverse vegetation 
0 0 Other concerns 

See Comments: 

Pipe Culverts-Cactus Road, El Mirage Road 

0 0 Erosion concerns at inlets and outlets 
0 0 Concrete concerns (cracks, spalling, exposed reinforcement) etc. 

0 0 Adverse vegetation 
0 0 Sediment/silt buildup 
0 0 Debris against inclined and vertical grates at culvert headwalls 
0 0 Vertical and inclined grates at culvert headwalls are damaged or unsecured 
0 0 Evidence of erosion, rilling, or collapse of roadway embankment 
0 0 Other concerns 

See Comments: 

Irrigation & Landscaping 

0 0 Vandalism 
0 0 Insufficient or excessive watering 
0 0 Trees are in need of maintenance 
0 0 Additional plants or trees needed 
0 0 Grounds need attention 
0 0 Other concerns 

See Comments: 
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CITY OF EL MIRAGE PUBLIC WORKS DEPARTMENT 
Lower El Mirage Wash Basin Maintenance Inspection Report 

Maintenance Inspection Report Comments 
Enter Date Here: -------

Comment#!: 

Comment#2: 

Comment #3: 

Comment #4: 

Comment #5: 

Comment#6: 

Comment #7: 

Comment #8: 

Comment #9: 

Comment #10: 
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CITY OF El M IRAGE PUBLIC WORKS DEPARTMENT 
lower El Mirage Wash Basin 

DRAINAGE PROBLEM REPORT 

Date: -------------------------
Inspector: __________________________________ __ 

Type of inspection: 0 Post-storm 0 Complaint 0 Routine 

Location : (Identify stream or basin name, downstream and upstream streets or reference 
points, and location of problem. Provide sketch as needed .) 

Type of problem: OTrash 0 Minor 0 Obstruction 0 Structural 

Recommended maintenance: 

Is equipment needed? ___ If so, list equipment needed:-------------------------------

--------------
Date: ____________________________ _ 

Work order description : ------------------------------------------------------------

Work order number: ------------------------
Date : Foreman: -------------------------------
Maintenance performed : ------------------------------------------------------------

Inspected by: ________________________________________________________________ ___ 

Use other side for additional recommendations for this site. 
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Arizona's On-li ne Environmental Review Tool 
Search 10: 20 1302070 19585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/2013 3:54:30 PM 
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Project Name: Lower El Mirage Wash Basin 
Submitted By: Josh Papworth 
On behalf of: FCDMC 
Project Search 10: 20130207019585 
Date: 2/7/2013 3:54:23 PM 
Project Category : Recreation Areas,Park and/or associated 
facilities ,Creation/Construction of new faci liti es 
Project Coordinates {UTM Zone 12-NAD 83): 376855.602, 3717732.813 
meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle 10: 1249 
Quadrangle Name: EL MIRAGE 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 
Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 

The Department appreciates the opportunity to provide in-depth comments and project review when 
additional information or environmental documentation becomes available. 

Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3 
miles of Project Vicinity: 

No special status species were documented as occurring within the project vicinity . However, further 
field investigations of the project area are highly recommended. Site visits may reveal previously 
unrecorded resources of special concern in locations where they are currently undocumented. 

No proposed or designated critical habitat is within the project vicinity. 

No Indian tribal lands are within the project vicin ity . 

correctness of the Project Review Receipt content. V 
Page 1 of6 APPLICATION INITIALS: .... ~---<T----



Arizona•s On-line Environmental Review Tool 
Search ID: 20 1302070 19585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/20 13 3:54:30 PM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurate ly 
reflect this project, or if project plans change, another review should be 
conducted , as this determination may not be valid . 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regard ing the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona. SSS 
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau 
of Land Management sensitive, U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern . 
2. These recommendations have been made by the Department, under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports) , 17 (Game and Fish), and 28 (Transportation) . These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife, pertinent to the project type 
you entered. 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners. Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S. Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecological Services Offices: http://arizonaes. fws.gov/. 

Phoenix Main Office 
2321 W. Royal Palm Road , Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

Tucson Sub-Office 
201 North Bonita, Suite 141 
Tucson. AZ 85745 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Su ite 101 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area. 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants, animals, and 
environmental conditions that are ever changing. Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there. 
3. Not all of Arizona has been surveyed for special status species, and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
popu lation of species of special concern . 
4. HDMS data contains information about species occu rrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona's diverse wildlife 
resources and habitats through aggressive protection and 

• Page 2 of6 APPLICATION INITIALS :-=~:.....;...,.__ __ • ~ • 



Arizona's On-line Environmental Review Tool 
Search ID: 201 30207019585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/20 13 3:54:30 PM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Recreation 
Areas,Park and/or associated 
facilities,Creation/Construction of 
new facilities 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation), a revegetation plan (species, density , method of 
establishment) , a short and long-term monitoring plan, including 
adaptive management guidelines to address needs for replacement 
vegetation . 

Based on the project type entered; coordination with State Historic 
Preservation Office may be required 
http://azstateparks.com/SHPO/index. html 

Consider incorporating project components that may allow for the 
inclusion to promote, enhance, create, or restore wildlife habitat. 
Contact Project Evaluation Program for further information and 
opportunities -
http://www.azgfd.gov/inside_azgfd/agency_directory.shtml. 

Development plans should provide for open natural space for wild life 

movement, wh ile also minimizing the potential for wildlife-human 
interactions through design features. Please contact Project Evaluation 
Program for more information on living with urban wild life. 

During planning and construction, min imize potential introduction or 
spread of exotic invasive species. Invasive species can be plants, 
animals (exotic snails), and other organisms (e.g. microbes), which 
may cause alteration to ecologica l functions or compete with or prey 
upon native species and can cause social impacts (e.g. livestock 
forage reduction , increase wildfire risk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash all equipment utilized in the project activities before and 
after project activities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3-4-245). See Arizona Department of Agricultu re 
website for restricted plants 
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including: pesticide, herbicide, biological control 
agents, and mechan ical control: 
http://www.usda.gov/wps/portal/usdahome. The Department regulates 
the importation, purchasing, and transportation of wildlife and fish 
(Restricted Live Wildlife), please refer to the hunting regulations for 
further information http://www.azgfd.gov/h_f/hunting_rules.shtml. 

During the planning stages of your project, please consider the local or 
regional needs of wildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources , finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local extirpations may have 
occurred, and ultimately prevents wildlife from contributing to 
ecosystem functions, such as pollination , seed dispersal, control of 
prey numbers, and resistance to invasive species. In many cases, 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in their natural state. Uplands also support a 
large diversity of species, and should be contained within important 

Page 3 of6 APPLICATION INITIALS : (,;:;::£~,------



Arizona's On-line Environmental Review Tool 
Search ID: 20130207019585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/2013 3:54 :30 PM 

wildlife movement corridors. In addition, maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences, roadways, and culverts to promote passage for a 
variety of wild life . 

Minimization and mitigation of impacts to wild life and fish species due 
to changes in water quality , quantity, chemistry, temperature, and 
alteration to flow regimes (timing, magnitude, duration, and frequency 
of floods) shou ld be evaluated . Minimize impacts to springs, in-stream 
flow, and consider irrigation improvements to decrease water use. If 
dredging is a project component, consider timing of the project in order 
to minimize impacts to spawning fish and other aquatic species 
(including spawning seasons), and to reduce spread of exotic invasive 
species. We recommend early direct coordination with Project 
Evaluation Program for projects that could impact water resources, 
wetlands , streams, springs, and/or riparian habitats. 

Minimize impacts to wildlife and wildlife habitat by staying on 
designated roads and trails, and by minimizing use during spring and 
summer breeding periods. Additional information concerning OHV use 
is located at: 
http://www. azgfd. gov/outdoor _recreation/habitat_ ohv _areas. shtml 

Plann ing: consider impacts of lighting intensity on mammals and birds 
and develop measures or alternatives that can be taken to increase 
human safety while minimizing potential impacts to wildlife. Conduct 
wildlife surveys to determine species within project area , and evaluate 
proposed activities based on species biology and natural history to 
determine if artificial lighting may disrupt behavior patterns or habitat 
use. 

Recommendations wil l be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to th is design may 

be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g., Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www.azgfd.gov/hgis/guidel ines.aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area. 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

Trenches should be covered or back-filled as soon as possible. 
Incorporate escape ramps in ditches or fencing along the perimeter to 
deter small mammals and herptefauna (snakes, lizards, tortoise) from 
entering ditches. 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPAIESA analysis or through coordination with affected 
agencies. 
4. Making this information directly available does not substitute for the 
Department's review of project proposals, and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals. 
5. The Department is interested in the conservation of all fish and 
wildlife resources, including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife . 

tt 
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Arizona's On-line Environmental Review Tool 
Search ID: 20130207019585 
Project Name: Lower El Mirage Wash Basin 
Date: 2/7/201 3 3:54:30 PM 

6. Further coordination requires the submittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project rev iews. Mail requests to: 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site, you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically . If you continue to use our website after we post changes 
to these terms, it wi ll mean that you accept such changes. If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website. 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 
potential Impacts on resources of special concern . By indicating your 
agreement to the terms of use for this website , you warrant that you 
will not use this website for any other purpose. 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be pun ishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify , alter, or suspend the website and to terminate or 

restrict your access to the website. 
4. This Environmental Review is based on the project study area that 
was entered. The review must be redone if the project study area, 
location, or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered . 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation , to verify the function ing of 
applicable security features, and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity , system 
personnel may provide the evidence of such monitoring to law 
enforcement officials. Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures; or to utilize this 
system for other than its intended purposes are prohibited. 

This website maintains a record of each environmental review search 
result as well as all contact information. This informatiol') is maintained 
for internal tracking purposes. Information collected in th is application 
wi ll not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void, and a new review must be initiated. 
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Arizona's On-line Environmental Review Tool 
Search ID: 20 1302070 19585 
Project Name: Lower El Mirage Wash Basin 
Date: 217/201 3 3:54:30 PM 

Print this Environmental Review Receipt using your Internet browser's 
print function and keep it for your records. Signature of this receipt 
indicates the sig_Qer has read and understands the information 
provided . 

Signature: --- ~ ~ 

Date: 2. · lu · I~ 

Proposed Date of Implementation: __ 20_.:....1'2;;...:....__ ____ _ 

Please provide point of contact information regarding th is 
Environmental Review. 

Application or organization responsible for project implementation 

Agency/organization: ~l.OOD Co~l .. D\~~ tJ'f 
M~t..Of'~ CP~J ~ 

Contact Name: (V\\~ ,S>..)\...>t.E}~ 

Address: ~ll \ W · t-.1 ~.J~o Sr. 

City , State, Zip: P~e.a\-yc 1 (}L. 'eJ ~0~ 

Phone: (Jc:>l- -~ - IS() I 

E-mail: ---- --------

Person Conducting Search (if not applicant) 

Agency/organization : 1>\f"V:v£ ~b\tJ~ 

Contact Name: ~~ P®Norl.J)"t'\" 

Address: ]c;;oo ~ . !Y?~ 0~ t)"<._ 

~\t\tllC- ~ 

City, State, Zip: ~&\x: . fr'Z-, ~2-e/ r , 

Phone: \o02 C:XS 1 qSt£ 

E-mail:------------

• 
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APPENDIX H.S 
CURRENT EFFECTIVE FIRM PANELS 

WITH PROPOSED FLOODPLAIN 



~ Revised Zone AE Floodplain 

B Revised Zone X Floodplain 

• MAP SCALE 1" = 1000' 

500 0 1000 2000 
CECECE====~==~========~ FEET 

METERS 
~0 0 ~0 ~0 

PANEL 160~J 

FIRM 
FLOOD INSURANCE RATE MAP 
MARICOPA COUNTY, 
ARIZONA 

AND INCORPORATED AREAS 

PANEL 1605 OF 4350 
!S EE MAP INDEX FOR FIRM PANEL LAYOUTI 

CONTAINS: 

COMMUNITY NUMBER PANEL SUFFIX -----
El MI RAGE, CITY OF 040041 1005 

GLENDALE , CITY Of 040045 1005 

MARICOPA COUNTY 040037 1005 

SURPRISE, CrTY OF """""' 1005 

ANNOTATED FIRM MAP 
Notice to Uur: The Map N.--..show n below stlould be used 
when plac:ing map orders.: the Community N~lit• shown 

above should be used on msuranca applicatio ns for the subject 
community. 

MAP NUMBER 

04013C1605J 

MAP REVISED 

SEPTEMBER 30, 2005 
Federal Emergency Management Agency 
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