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COMMUNITY 

IDENTIFIER 

TYPE: FIRM* 

TYPE: FIRM* 

Issue Date: February 10, 2014 Effective Date: June 27, 2014 Case No.: 13-09-2729P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

Maricopa County 
Arizona 

(Unincorporated Areas) 

COMMUNITY NO.: 040037 

Mcmicken Dam Outlet Wash Floodplain Delineation Study 

CULVERT 

APPROXIMATE LATITUDE & LONGITUDE: 33.586, -112.478 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

LOMR-APP 

NO.: 04013C1230L 

NO.: 04013C1240L 

DATE: October 16, 2013 

DATE: October 16, 2013 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY: October 16, 201 3 

PROFILE(S): 753P, 754P, 755P, 756P, 757P 

FLOODWAY DATA TABLE: 6 

SUMMARY OF DISCHARGES TABLE: 3 

changes to flooding sources affected by this revision. 
Insurance Rate Map 

FLOODING SOURCE & REVISED REACH 

Mcmicken Dam Outlet Wash- From approximately 565 feet upstream of the confluence of Agua Fria River to approximately 8,600 feet upstream of W. Happy Valley 
Parkway. 

Flooding Source 

Mcmicken Dam Outlet Wash 

SUMMARY OF REVISIONS 

Effective Flooding 

ZoneAE 
Zone X (unshaded) 
BFEs* 

Floodway 

Revised Flooding 

Zone AE 
Zone X (unshaded) 
BFEs 
Flood way 

DETERMINATION 

Increases 

YES 
YES 
YES 
YES 

Decreases 

YES 
YES 
YES 
YES 

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 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 
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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 of the FIS report and FIRM, 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 floodway designation to your community as a tool to regulate floodplain 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 specified in Paragraph 60.3(d) of the NFIP regulations. 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 
of any watercourse is maintained. This provision is incorporated into your community 's existing floodp lain management 

i<!IIlartces; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
culverts, and other drainage structures, rests with your community. We may request that your community submit a description 

and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance discharges computed in the submitted hydrologic model. 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 officials, based on knowledge of local conditions 
and in the interest of safety, may set higher standards for construction or may limit development in floodp lain areas. If your 
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain 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 community 
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community'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 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. Additiona l 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 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

LOMR-APP 

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 infonnation 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 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel(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 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 13-09-2729P 

102-1-A-C 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

LOMR-APP 

A notice of changes will be published in the Federal Register. This information 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. floodmaps. fema.gov/flun/Scripts/bfe _ main.asp. 

LOCAL NEWSPAPER Name: Arizona Republic 

Dates: February 20, 2014 and February 27,2014 

Within 90 days of the second publication in the local newspaper, a citizen may request that we recons ider this determination. 
Any request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after 

90-day appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this 
MR is effective, the revised flood hazard information presented in this LOMR may be changed. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding 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. 

Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 13-09-2729P 

102-1-A-C 
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• 

• 
REVISED TO REFLECT LOMR 
EFFECTIVE JUNE 27, 2014 

• 
Table 3. Summary of Discharges 

PEAK DISCHARGES (cfs) 
DRAINAGE 10-PERCENT 2-PERCENT I-PERCENT 0.2-PERCENT 

AREA ANNUAL ANNUAL ANNUAL ANNUAL 
FLOODING SOURCE AND LOCATION (Sq. Miles) CHANCE CHANCE CHANCE CHANCE 
Malta Drain 

Upstream of Emerald Wash 

Upstream of Rand Drive 

Mangrum Wash 

Upstream of Jacklin Wash 

Martinez Wash 

At mouth 

McCormick Ranch Lakes East Branch 

Downstream of McCormick Parkway 

McCormick Ranch Lakes West Branch 
Upstream of the confluence with McCom1ick Ranch Lakes 
East Branch 

McMicken Dam Outlet Channel 

Confluence with McMicken Dam Outlet Wash 

McMicken Dam Outlet Wash 

0.24 

0.17 

0.12 

103 

12.4 

5.49 

304.92 

9,220 27,400 

2,613 4,279 

466 

366 

562 

32,000 

9,280 

3,650 

5,087 

Approximately 800 feet downstream of W. Happy Valley Pkwy 108.42 2,667 5.555 7,620 

45,000 

Discharges from Mcmicken Dam 101.08 2,618 5,454 7.481 
1 

Approximately 4,200 feet south of Deer Valley Drive 320.56 2,876 4,916 6,273 

Approximatelyl ,700feetnorthofDeerValleyDrive 318.13 2,835 4,747 6,023 

Mesquite Tank Wash 

At Cave Butte Recreation Area 1,000 

--
1 Data Not Computed 

--
2 Data Not Available 

• 
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VISED TO REFLECT LOMR • • rFECTIVE JUNE 27, 2014 

I-PERCENT -ANNUAL-CHANCE FLOOD 
FLOODING SOURCE FLOODWAY WATER SURF ACE ELEVATION 

(FEET NA VD 88) 
SECTION MEAN 

AREA VELOCITY 
WIDTH (SQUARE (FEET PER WITHOUT WITH 

CROSS SECTION DISTANCE1 (FEET) FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE 
McMJcken Dam Outlet 

Wash 

z 16,245 . 466 1821 4 .2 1283.3 1283.3 1283.9 0.6 
AA 16,745 533 1405 5.4 1284.6 1284. 6 1285.6 1.0 
AB 17,478 395 1408 5.3 1287.6 1287.6 1288.4 0.8 
AC 17,496 407 1518 4.9 1289.1 1289.1 1289 .6 0.5 
AD 17,948 268 1488 5.0 1291.7 1291.7 1292. 1 0.4 
AE 20,976 

I' 
282 1706 4.4 1307.1 1307. 1 1307.5 0.4 

AF 21,669 196 1206 6.2 1310.5 1310.5 13 11.5 1.0 
AG 22, 169 114 633 11.8 1312.4 13 12.4 13 13. 1 0.7 

~ 
AH 22,669 235 1467 5. 1 1315.3 131 5.3 13 15 .3 0.0 
AI 23, 169 425 4056 1.8 131 6. 1 131 6. 1 13 16.3 0.2 
AJ 24,293 320 2805 2.6 13 16.2 13 16.2 1316.3 0.1 
AK 24,793 196 4469 1.6 13 16.7 1316.7 13 17.0 0.3 
AL 25,813 174 3548 2.1 1316.8 131 6.8 13 17.3 0.5 !REVISED DATA I 

1 Stream Distance in Feet Above Confluence With Agua Fria River 

1-3 FEDERAL EMERGENCY MANAGEMENT AGENCY 

> FLOODWAYDATA 
~ MARICOPA COUNTY, AZ r 
~ AND INCORPORATED AREAS McMICKEN DAM OUTLET WASH 
0"\ 



ISED TO REFLECT LOMR - -FECTIVE JUNE 27, 2014 

I-PERCENT-ANNUAL-CHANCE FLOOD 
FLOODING SOURCE FLOODWAY WATER SURF ACE ELEVATION 

(FEET NA VD 88) 
SECTION MEAN 

AREA VELOCITY 

WIDTH (SQUARE (FEET PER WITHOUT WITH 

CROSS SECTION DISTANCE1 (FEET) FEET) SECOND) REGULATORY FLOODWAY FLOODWAY JNCREASE 

IVtCIVIICKen u am Uutlet 
Wash 

A 565 9 16 28 11 2.7 1183 .0 1183.0 1183.0 0.0 
B 2,187 553 1080 7.0 1185.6 1185.6 1185.6 0.0 
c 2,685 608 1614 4.7 11 91.4 11 9 1.4 119 1.4 0.0 
D 3,184 480.7 1473 5.1 1194.6 1194.6 1194.6 0.0 
E 3,926 378 1223 6.2 11 99 .6 1199.6 1199.6 0.0 
F 4,350 496 2737 2.8 1206.8 1206.8 1206.8 0.0 

~ 
G 4,948 212 11 23 6.8 1207.1 1207.3 1207.3 0.0 
H 6,000 205 994 7.6 1211.0 1211.0 1211.0 0.0 
I 6,689 206 968 7.8 1214.3 1214.3 1214.3 0.0 
J 7,424 201 921 8.2 1215.6 1215.6 1215.6 0.0 
K 7,82 1 235 751 I 0.1 1237.4 123 7.4 1237.4 0.0 REVISED DATA I 
L 7,924 223 843 9.0 1238.3 1238.3 1238.3 0.0 
M 8,323 222 1100 6.9 124 1.3 1241.3 1241.3 0.0 
N 10,026 204 997 7.6 1247.9 1247 .9 1247.9 0.0 
0 11 ,359 224 964 7.9 1251.5 1251.5 1251.5 0.0 
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Section 1 Introduction 

1.1. Purpose of Study 

The purpose of this study is to re-delineate detailed Zone AE 1 00-year floodplain 
and floodway for the McMicken Dam Outlet Wash . The study area is located 
within unincorporated Maricopa County (Refer to Figure 1 ). 

1.2. Authority for the Study 

The Flood Control District of Maricopa County (FCDMC) contracted RBF 
Consulting to perform the study based on recently acquired one foot contour 
interval topographic mapping and updated hydrologic analysis. The main 
contacts , addresses, and other information about the FCDMC and RBF 
Consulting are: 

Flood Control District of Maricopa County 
Address: 2801 West Durango Street 

Phone: 
Project Manager: 

Phoenix, Arizona 85009 
(602) 506-1501 
Kenneth Rakestraw 

RBF Consulting, A Baker Company 
Address : 2929 North Central Avenue , Suite 800 

Phoenix, Arizona 85012 
Phone: (602) 279-1234 
Principal-in-Charge: Bruce Larson , P.E. 
Project Manager: Nathan Ford , P.E. 

1.3. Site Location and Description 

The McMicken Dam Outlet Wash watershed has a drainage area of about 323 
square miles and is located in Maricopa County , Arizona (Refer to Figure 4.1 ). 
McMicken Dam Outlet Wash is tributary to the Agua Fria River. The Agua Fria 
River has a delineated 1 00-year floodplain and floodway with a 1 00-year peak 
discharge of approximately 37 ,500 cfs near the confluence with McMicken Dam 
Outlet Wash. 

This report is organized according to Arizona State Standard 1 Instructions for 
Organizing and Submitting Technical Support Data Notebooks (TSON) for Flood 
Studies developed by the Arizona Department of Water Resources (ADWR) , 
dated August 2012 (ADWR, 2012) . 

1-1 
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1.4. Methodology 

1.4.1. Hydrology 

Peak flows were computed for the 100-year 24-hour storm using the U.S. Army 
Corps of Engineers HEC-1 software package , version 4.1, dated June 1998, from 
the Wittmann Area Drainage Master Study Update (WADMSU) Hydrology 
Addendum and the Final Hydrology Report Loop 303 I White Tanks Area 
Drainage Master Plan Update (ADMPU) Area Hydrologic Analysis . Minor 
modifications were incorporated into the combined model. Refer to Section 4 for 
a more detailed explanation of the hydrologic methodology and results . 

1.4.2. Hydraulics and Floodplain Delineation 

The higher peak flow for concentration point CAF820 from the WADMSU 100-
year 6-hour and 100-year 24-hour HEC-1 model were compared to determine the 
governing storm. The 1 00-year 24-hour storm was the governing storm for the 
McMicken Dam Outlet Wash and was used to update the hydrology model used 
to delineate the floodplain and floodway. The Zone AE floodplains and 
floodways were delineated using the U.S. Army Corps of Engineers Hydrologic 
Engineering Center River Analysis System (HEC-RAS) version 4.1.0 dated 
January 2010. 

1.5. Summary of Results 

The study resulted in the delineation of over four and three quarter miles of 
detailed Zone AE floodplain and floodway. The floodplain and floodway have 
been plotted on the Hydraulic Study Maps, located at the end of Append ix E . 
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Section 2 FEMA Forms 
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U.S DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

• 

OVERVIEW & CONCURRENCE FORM 
O.M.B No. 1660-0016 

Expires February 28, 2014 

• 

• 

~------------------------------~ PAPERWORK BURDEN DISCLOSURE NOTICE 

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 (N FI P) 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 hydrology changes (See 44 CFR Ch. 1, Parts 60 , 65 & 72). 

[8:1 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) : 

Communi ty 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 

040037 Maricopa County AZ 04013C 1155H 09/30/05 

040037 Maricopa County AZ 04013C 1165J 09/30/05 

2. a. Flooding Source: McMicken Dam Outlet Wash 

b. Types of Flooding : [8:1 Riverine D Coastal D Shal low Flooding (e.g., Zones AO and AH) 

D Alluvial fan D Lakes D Other (Attach Description) 

3. Project Name/Identifier: McMicken Dam Outlet Wash Floodplain Delineation Study 

4. FEMA zone designations affected: AE, A, 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) 

D Physical Change [8:1 Improved Methodology/Data [8:1 Regulatory Floodway Revision D Base Map Changes 

D Coastal Analysis [8:1 Hydraulic Analysis [8:1 Hydrologic Analys is D Corrections 

D Weir-Dam Changes D Levee Certification D Al luvial Fan Analysis D Natural Changes 

[8J 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: 0 Channelization 0 Levee/Fioodwall [8J Bridge/Culvert 

0 Dam 0Fill 0 Other (Attach Description) 

6. 0 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 th e appropriate reques t category been included? [8J Yes Fee amount: $5 300 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http:l/www.fema.gov/plan/preventlfhm/frm fees .shtm for Fee Am ounts and Exemptions. 

// D. SIGNATU RE 

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: Kenneth Rakestraw Company: FCDMC 

Mailing Address: Daytime Telephone No.: (602) 506-2201 I Fax No.: (602) 506-4601 
2801 W . Durango St 
Phoenix, AZ 85009 E-Mail Address: kennethrakestraw@mail .maricopa.gov 

Signature of Requester (req u i red ) :-~ a~ Date: 6/26/ZtJ/3 

• As the community official responsible for floodpla in 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 floodplai n 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 conditiona l LOMR, will be obtained . For Conditional LOMR requests, t he 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Cond it ional LOMR application . For 
LOMR requests, I acknowledge that compl iance w ith 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: FCDMC 
Manager 

Mailing Address: Daytime Telephone No.: (602) 506-4701 I Fax No.: (602) 506-4601 

2801 W. Durango St 

Phoenix, AZ 85009 
E-Mail Address: tsp@mail .maricopa .gov 

Community Official's Signature (required ): ~ _sf'2_ Date: ~\7.1 \ \~ 
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 hydraul ic analysis, and any other supporting information as per NFIP regu lations paragraph 65 .2(b) and as 
described in the MT-2 Fonms 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: Nathan Ford License No.: 40054 Expiration Date: 12/31/15 

Company Name: RBF Consulting Telephone No.: (602) 279-1234 Fax No.: (602) 279-1411 

Signature: ~ f,.J. Date: fl( 1.'( I IJ I E-Mail Address: nford@rbf.com 

• 
FEMA Form 086-0-27 , (2/201 1) Previously FEMA Form 81 -89 MT-2 Form 1 Page 2 of 3 
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Ensure the forms that are appropriate to your revision request are included in your su 

Form Name and !Number) Required if ... 

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

1:8:1 Riverine Structures Form (Form 3) Channel is modified , addition/revision of bridge/culverts , 
addition/revision of leveelfloodwal l, addition/revision of dam 

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 ) 

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 

RIVERINE HYDROLOGY & HYDRAULICS 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 3.5 hours per response . The burden es timate includes the lime fo r 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 th is form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Secu ri ty, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is requ ired to obtain or retain benefits under the National Flood Insurance Prog ram . 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) : Th is information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insu rance 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/FEMNNFIP/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 vo luntary; however, fai lure 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 (FI RM). 

Flooding Source: McMicken Dam Outlet Wash 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 No existing analysis ~ Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Cond itions (CLOMR) 0 Changed physical condition of watershed 

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

Location 

Confluence with Agua Fria 

Drainage Area (Sq. Mi.) 

323 I 109 

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

6,522 

Effective/FI S (cfs) Revised (cfs) 

7,620 

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

~ Precipi tation/Runoff Model -7 Specify Model : ,_,H""'E'""C'---_,_1 ________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analys is 

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

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes ~ No 

If yes, then fill out Section F (Sed iment Transport) of Form 3. If No, then attach your explanation .. 

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3 



• 
B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Downstream Limit* 

Upstream Limit* 

Confluence w/ Aqua Fria River 

McMicken Dam Outlet Channel 

0.324 

4.794 

Effective 

1183.6 

1316.1 

Proposed/Revised 

11 83 .0 

1316.8 

*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,.,Cc-,_,R;::A.,S,_V"-'e"'r-"s"'io"'nc.:4'-'-.-'"'1."'0 _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

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. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

Natural Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
MDOWFP.prj MDOWFP.p01 

File Name: Plan Name: 

File Name: Plan Name: 

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

Floodway Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
MDOWFP.prj MDOWFP.p01 

File Name: Plan Name: 

File Name: Plan Name: 

[8l Digital Models Submitted? (Requi red) 

NAVD88 

·r---------------------------------c_._M_A_P_P_I_N_G_R_E_Q_U_I_R_E_M_E_N_T_s ________________________________ ~ 
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 reg istered professional engineer registered in the subject State; location and description of referen ce marks; and the 
referenced verti cal datum (NGVD, NAVD, etc.). 

l:8l Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: _,_1-"ft,_,c""o"-n,.,to,_,u,_,_r_,d"'a,_,ta"--------------------------------------

Source: Wool pert for the FCDMC Date: Flown on October 8 2012 

Accuracy: 1 Inch = 240 Feet 

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 orig inal, annotated to show the boundaries of the revised 1 %-and 0.2%-annua l-chance floodpla ins and regulatory floodway that tie-in with 
the boundaries of the effecti ve 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

l:8l Annotated FIRM and/or FBFM (Required ) 

FEMA Form 086-0-27 A, (2/201 1) Previously FEMA Form 81-89 MT-2 Form 2 Page 2 of 3 
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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 req uests, 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 reg ulatory floodway and would result in increases above 0.00 foot compared to pre-project 
condi tions. 

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 cond itions. 

b. Does th is LOMR request ca use 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 Fonm 2 Instructions . 

2. Does the request involve the placement or proposed placement of fill? DYes ~ 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 infonmation. 

3. For LOMR requests , is the regu latory floodway being revised? ~ Yes D No 

If Yes, attach evidence of regulatory floodway revision notification. As per Parag raph 65 .7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required fo r 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 
noti fication can be found in the MT-2 Fonm 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 mclusive of all applicable regulatory requ1rements. For details, see 44 CFR parts 60 and 65. 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

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

Public reporting burden fo r 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 requ ired to respond to this collection of information unless a va lid OMB control number appears in the upper right corner of this form . 
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 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 you r com pleted survey to th e 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: McMicken Dam Outlet Wash 

Note: Fi ll out one form for each flooding source studied. 

A. GENERAL 

Complete the appropriate section(s) for each Structure listed below: 
Channel ization .... ....... . . 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: Loop 303 Culvert 

Type (check one): 0 Channeliza tion l'8J Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : Sta 3.330 (Loop 303 and McMicken Dam Outlet Wash) 

Downstream LimiVCross Section : 3.310 

Upstream LimiVCross Section: 3.350 

2. Name of Structure : Williams Drive Culvert 

Type (check one): 0 Channelization [8J Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: Sta 2.618 (Williams Drive and McMicken Dam Outlet Wash) 

Downstream LimiVCross Section : 2.603 

Upstream LimiVCross Section : 2.632 

3. Name of Structure : El Mirage Road North Culvert 

Type (check one) 0 Channelization l'8J Bridge/Culvert 0 Levee/Fioodwall 0 Dam 

Location of Structure: Sta 2.174 (EI Mirage Road and McMicken Dam Outelt Wash) 

Downstream LimiVCross Section : 2.151 

Upstream Lim iVCross Section: 2.196 

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED. 

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 1 of 11 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

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

Public reporting burden fo r this form is estimated to average 7 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 requ ired to respond to this co llection of information unless a va lid OMB control number appears in the upper right corner of this form . 
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, Arl ington, 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/NF IP/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, fai lure 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: McMicken Dam Outlet Wash 

Note: Fill out one fo rm 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 South Culvert 

Type (check one): D Channelization 181 Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: Sta 0.768 (EI Mirage Road and McMicken Dam Outlet Wash) 

Downstream LimiUCross Section : 0.744 

Upstream LimiUCross Section: 0.792 

2. Name of Structure : 

Type (check one): D Channelization D Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream LimiUCross Section : 

Upstream LimiUCross Section : __ 

3. Name of Structure: 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwal l D Dam 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiUCross Section : __ 

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED. 
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B. CHANNELIZATION 

Flood ing Source : _ _ 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical ftow 0 Supercritical ftow 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structu res 0 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): 

0 Levees [Attach Section E (Levee/Fioodwall)) 0 Drop structures 0 Superelevated sections 

0 Transitions in cross sectional geometry 0 Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

0 Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the cha nnel affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment tran sport was not 
considered . 

C. BRIDGE/CULVERT 
Flooding Source: McMicken Dam Outlet Wash 

Name of Structure: Loop 303 cu lvert, Williams Drive cu lvert, El Mirage North and South cu lvert 

1. This revision reftects (check one): 

~ Bridge/cu lvert not modeled in the FIS 

0 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 Culvert Routines 

3. 

4. 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze 
the stru ctures . Attach justification . 

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

~ Dimensions (height, width, span , radius , length ) 0 Distances Between Cross Sections 

~ Shape (culverts only) 0 Erosion Protection 

~ Material 0 Low Chord Elevations- Upstream and Downstream 

0 Beveling or Rounding ~ Top of Road Elevations- Upstream and Downstream 

~ Wing Wall Angle ~ Structure Invert Elevations -Upstream and Downstream 

0 Skew Angle ~ Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Sediment Transport Considerations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes ~ No 

If Yes, then fill out Section F (Sediment Transport) of Fomn 3. If no, then attach an explanation. 
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Flooding Source: __ 
Name of Structure: 

D. DAM/BASIN 

1. This request is for (check one): D Existing dam/basin D New dam/bas in D Modification of existing dam/basin 

2. The dam/basin was designed by (check one): D Federal agency D State agency D Private organization D Local government agency 

Name of the agency or organization: __ 

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? D Yes D No 

If Yes , complete the Riverine Hydrology & Hydraulics Fomn (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. 

D No, provide a written explanation and justification for not using the critical duration storm . 

5. Does the submittal include debris/sediment yield analysis? D Yes D 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? D Yes D No 

If Yes, complete the Riverine Hydrology & Hydraulics Fomn (Form 2) and complete the table below. 

FREQUENCY(% annual chance) 

10-year (10%) 

50-year (2%) 

100-year (1%) 

500-year (0.2%) 

Stillwater Elevation Behind the Dam/Basin 
FIS REVISED 

Normal Pool Elevation __ 

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

E. LEVEE/FLOODWALL 
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1. System Elements 

a. Th is Levee/Fioodwall analys is is based on (check one): 

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

0 earthen embankment, dike , benm, etc. 

0 structura l floodwall 

0 Other (describe): 

Station 

Station 

Station 

to 

to 

to 

0 
upgrad ing of 
an existing 
levee/floodwall 
system 

0 
a newly 
constructed 
levee/floodwall 
system 

0 
reanalysis of 
an existing 
levee/floodwall 
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 

If Yes , b 
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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: 

0 Yes 

0 Yes 

0 Yes 

--

--

--

--

--

0 No 

0 No 

0 No 

0 Yes 0 No 

0 No 0 Yes 

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? 0 Yes 0 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 geolog ic data 

D exists D does not exist 

Opening Type Highest Elevation 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 velocities 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): 0 Velocity 0 Tractive stress 
Attach references 

Flow Curve or 
Stone Riprap 

Reach Sides lope Depth of Toedown Depth Velocity Straight D10o 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? 0 Yes 0 No 

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

• Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stab ilit~ 

a. Identify locations and describe the basis for selection of crit ica l location for analysis: 

--

0 Overall height: Sta .: __ , height __ ft . 

0 Limiting foundation soil strength : 

Strength <J> = __ degrees , c = __ psf 

Slope: SS = __ (h ) to __ (v) 

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

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

--

c . Summary of stability analysis results: 
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E. LEVEE/FLOODWALL (CONTINUED) 

• 5. Embankment And Foundation Stabilit~ (continued ) 

Case Loading Conditions Critical Safety Factor Criteria (Min.) 

I End of construction 1.3 

II Sudden drawdown 1.0 

Il l 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 D No 

If Yes , describe methodology used: 

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

f. Were upl ift pressures at the embankment landside toe checked? DYes D No 

g. Were seepage exit gradients checked for piping potential? D Yes D No 

h. The duration of the base flood hydrograph against the embankment is __ hours. 

Attach eng ineering analys is to support construction plans. 

6 . Floodwall And Foundation Stabilitx-

• a. Describe analysis submittal based on Code (check one): 0 UBC (1988) D Other (specify): __ 

b. Stability analysis submitted provides for: D Overturning D Sliding If not, explain : __ 

c. Loading included in the analyses were: D Lateral earth @ PA = _ _ psf; Pp= __ psf 

D Surcharge-Slope @ __ , D surface __ psf 

D Wind @ Pw = __ psf 

D Seepage (Uplift); __ D Earthquake@ Peq = __ %g 

D 1 %-annual-chance significant wave height: ft. - -

D 1%-annual-chance significant wave period : -- sec. 

d. Summary of Stability Analys is Results: Factors of Safety. 
Itemize for each range in site layout dimension and loading condi tion limitation for each respective reach. 

Criteria (Min) Sta To Sta To 
Loading Cond ition 

Overturn Sliding Overturn Sliding Overturn Sl iding 

Dead & Wind 1.5 1.5 

Dead & Soi l 1.5 1.5 

Dead , Soil , Flood , & 1.5 1.5 
Impact 

Dead, Soil , & Seismic 1.3 1.3 
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(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502) 
Note: (Extend table on an added sheet as needed and reference) 

• E. LEVEE/FLOODWALL (CONTINUED) 
6. Floodwall And Foundation Stabilit:t (continued) 

e. Foundation bearing strength for each soi l type : 

Bearing Pressure Sustained Load (psf) Short Tenn Load (psf) 

Computed design maximum 

Maximum allowable 

• 

• 
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7. 

f. Foundation scour protection 0 is, 0 is not provided . If provided , attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 

Settlement 

a. Has anticipated potentia l settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? 0 Yes 0 No 

b. The computed range of settlement is __ ft. to __ ft. 

c. Settlement of the levee crest is determined to be primarily from : 
0 Other (Describe): __ 

0 Foundation consolidation 0 Embankment compression 

d. Differential settlement of floodwalls 0 has 0 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 pending area: __ acres 

b. Relationships Established 

Pending elevation vs . storage 

Pending elevation vs . gravity flow 

Differential head vs . gravity flow 

c. The river flow duration curve is enclosed : 

0 Yes 0 No 

0 Yes 0 No 

0 Yes 0 No 

0 Yes 0 No 

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

e. Which flooding conditions were analyzed? 

Gravity flow (Interior Watershed) 

Common storm (River Watershed) 

Historical pending probability 

Coastal wave overtopping 

If No for any of the above, attach explanation . 

0 Yes 0 No 

0 Yes 0 No 

0 Yes 0 No 

0 Yes 0 No 

e. Interior drainage has been ana lyzed 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 . 0 Yes 0 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 . 

E. LEVEE/FLOODWALL (CONTINUED) 

8. Interior Drainage (continued) 

Will pumping plants be used for interior drainage? 0 Yes 0 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 pending 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 D No 

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 pending elevations fo r 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/floodwall is new or enlarged, will the structu re adversely impact flood levels and/or flow velocities floods ide of the structure? 
D Yes D 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 compl iance with Part 65.10 of the NFIP Regulations? D Yes D No 

b. Does the operation plan incorporate all the provisions fo r 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 D No 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 . Maintenance Plan 
Please attach a copy of the fomal maintenance plan for the levee/floodwa ll 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall . 

CERTIFICATION 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 65.10(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 Sourc e : 

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 detai led 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) wi ll not affect the BFEs 
or structures must be provided . 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

Section 3 Survey and Mapping Information 

3.1. Digital Projection Information 

Drainage basins boundaries , cross sections, floodplain , and floodway shapefiles 
have been included on the CD . The projection has been included with the files . 
The projection is North American Datum (NAD) 1983 High Accuracy Resolution 
Network (HARN) Arizona State Plane Central Zone International Feet. 

3.2. Field Survey Information 

RBF used the existing record drawings provided by FCDMC, MCDOT, or 
Parsons Brinckerhoff to obtain the culvert dimensions and invert elevations for 
the four culverts along the McMicken Dam Outlet Wash. The vertical coordinate 
system of the hydraulic model is North American Vertical Datum (NAVD) 1988. 
The Williams Drive culvert plans were based on National Geodetic Vertical 
Datum (NGVD) 1929. The benchmark from the Williams Drive culvert plans was 
used to obtain the difference between NAVD 1988 and NGVD 1929. NAVD 1988 
is 1.96 ft higher than NGVD 1929. 

3.3. Mapping 
RBF used the existing digital terrain models (DTM) and 1-foot contour data 
provided by the FCDMC for hydraulic modeling . Woolpert created the DTM from 
digital ortho-photos that were flown on October 8, 2012 for the McMicken Outfall 
Channel Aerial Mapping (FCD Contract 2011 C033 Assignment 1 ). The 
coordinate system is based on NAD 1983 (201 0 epoch) , Arizona State Plane -
Central Zone using international feet. The vertical coordinate system is NAVD 
1988. Refer to the Survey Report in Appendix C for more detailed information . 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

Section 4 Hydrology 

4.1 Method Description 

The Wittmann Area Drainage Master Study Update (WADMSU) Addendum 
dated July 2005 prepared by Entellus as part of the WADMSU Contract FCD 
2002C029 and the Final Hydrology Report Loop 303 I White Tanks Area 
Drainage Master Plan Update (ADMPU) Area Hydrologic Analysis Contract FCD 
2007C031 dated September 2009 prepared by HDR Engineering , Inc. was used 
as the source of the hydrologic analysis . Additional compilation was performed 
to create a combined model for the McMicken Dam Outlet Wash. The peak flows 
for the existing conditions 1 00-year 24-hour storm were computed due to the 
watershed size . 

The WADMSU hydrology model forms the framework for the McMicken Dam 
Outlet Wash hydrologic model. The FCDMC updated the WADMSU hydrology 
rainfall depths from NOAA Atlas 2 to NOAA Atlas 14. Two scenarios were 
modeled to determine the peak flow entering the McMicken Dam Outlet Wash 
near the end of the McMicken Dam Outlet Channel (Concentration Point 
CPD700) . One scenario modeled the rainfall for the entire drainage area for both 
the McMicken Dam and the McMicken Dam Outlet Channel. This model includes 
outflow from the McMicken Dam through the McMicken Dam Principal Spillway 
into the McMicken Dam Outlet Channel. The other scenario modeled the rainfall 
for only the drainage area contributing to the McMicken Dam Outlet Channel. In 
other words, the peak flow from the McMicken Dam through the McMicken Dam 
Principal Spillway was zero because the connection was removed in the model. 
The McMicken Dam Outlet Channel drainage area generated a higher peak flow 
than the entire drainage area. The hydrograph at CPD700 was included in the 
McMicken Dam Outlet Wash hydrology model as MDOC. 

The Loop 303 I White Tanks ADMPU Area Hydrologic Analysis Northeast Region 
(N) sub-basins include the drainage area south of the McMicken Dam Outlet 
Channel and west of the McMicken Dam Outlet Wash including Sun City West 
that contribute to the study wash . The WADMSU also covers most of this same 
area. It was determined to include the Loop 303 I White Tanks ADMPU basins 
instead of the three WADMSU basins (AF803 , AF805 , and AF807) for this area 
because the Loop 303 I White Tanks ADMPU was more recent. These 13 sub
basins were incorporated with only one adjustment made to the routing of Sub
basin NO?. There is an existing channel along the north side of SR303L 
approximately one mile west of El Mirage Road that directs flow east toward the 
McMicken Dam Outlet Wash. The original model includes three flow splits into 
Corte Bella which is south of the existing channel and SR303L. These flow splits 
were removed to better represent the existing and proposed SR303L I El Mirage 
improvements. 

Three additional WADMSU Addendum drainage areas (AF802 , AF81 0, and 
AF820) not included in the inflow hydrograph (MDOC) drain to the McMicken 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

Dam Outlet Wash. The following adjustments were made to these sub-basins . 
Sub-basin AF802 was redelineated to extend to the SR303L culvert and includes 
all of AF802 and a portion of AF81 0. Sub-basin AF81 0 was redelineated to 
exclude Sub-basin N06 and include the new boundary associated with Sub-basin 
AF802. Sub-basin AF820 was essentially the same with only a trivial change to 
eliminate the small sliver between the Sub-basin NOS and Sub-basin AF820 
boundaries . The Green and Ampt parameters and Clark unit hydrograph were all 
computed for these three sub-basins . The length of the longest watercourse and 
routing reaches were obtained from the WADMSU Addendum and modified as 
needed for the McMicken Dam Outlet Wash . 

4.2 Parameter Estimation 

The McMicken Dam Outlet Wash hydrology model used NOAA Atlas 14 rainfall 
with depth-area reduction, Green and Ampt loss method, S-Graph for the Loop 
303 basins and Clark unit hydrograph for the WADMSU basins, and Normal 
Depth routing . Hydrologic parameters were obtained from the WADMSU and 
Loop 303 I White Tanks ADMPU Area Hydrologic Analysis and are provided in 
the Appendix for convenience . The following sections briefly discuss the 
parameter estimation . For more detail refer to the WADMSU or Loop 303 I White 
Tanks ADMPU reports. 

4.2.1 Drainage Area Boundaries 

The WADMSU hydrology model delineates the watershed into seven major sub
areas. These sub-areas include White Tank Mountain (WT), Picacho Wash (PI), 
Padelford Wash (PO), Trilby Wash (TW), lona Wash (IW), Wittmann Wash (WI), 
Sun Valley Parkway (SV) , and Agua Fria River (AF) . Each sub-area was further 
divided into sub-basins. There are 294 sub-basins used to model the 
approximately 313 square mile watershed for the McMicken Dam and McMicken 
Dam Outlet Channel. An additional three square mile drainage area contributes 
to the McMicken Dam Outlet Wash downstream of the McMicken Dam Outlet 
Channel. These three sub-basins , although modified for this project, maintain 
the same naming convention from the WADMSU . 

Thirteen sub-basins from the Loop 303 I White Tanks ADMPU Area Hydrologic 
Analysis Northeast Region (N) were used to model the six and one-half square 
mile watershed located south of the McMicken Dam Outlet Channel and west of 
the McMicken Dam Outlet Wash. 

Figures 4.1 and 4.2 depict the sub-basin delineation for McMicken Dam Outlet 
Wash . Figure 4.1 overlays the sub-basins on aerial photos and Figure 4.2 
overlays them on topographic contour lines. 

4.2.2 Watershed Work Maps 

Figure 4.3 shows the sub-basin boundaries overlain on top of the soil map units , 
according to the Aguila-Carefree Area , Parts of Maricopa and Pinal Counties 
Arizona Soil Survey and Maricopa County, Arizona Central Part Soil Survey. 
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Figure 4.4 shows the land use designation obtained from the Maricopa 
Association of Governments (MAG) . 

4.2.3 Gage Data 

There is a stream gage (FCDMC No. 5483) and precipitation gage (FCDMC No. 
5480) located on the McMicken Dam Outlet Wash . The name of this gage is El 
Mirage Drain and it is located in Section 14 of Township 4 North Range 1 West 
(latitude: 33°41 '26.6"N; long itude : 112°19'41 .0"W). The gage was installed 
February 16, 2006. The peak flow recorded since installation is 475 cfs . There 
are many precipitation gages and a few stream gages within and near the 
McMicken Dam Outlet Wash watershed. Refer to Figure 4.5 which shows the 
gage name and location in relationship to the watershed . 

4.2.4 Statistical Parameters 

Statistical parameters were not considered as part of this study. 

4.2.5 Precipitation 

The McMicken Dam Outlet Wash hydrology model used the NOAA Atlas 14 
rainfall depths. The point ra infall depth of the 1 00-year 24-hour storm is 3.48 
inches for the drainage area downstream of the McMicken Dam Outlet Channel. 
As previously discussed, two scenarios were modeled for the McMicken Dam 
Outlet Channel. Each scenario used the 1 00-year 24-hour storm point rainfall 
depth computed using the respective drainage area shapefile in DDMSW. The 
entire McMicken Dam drainage area (313 square miles) used a 1 00-year 24-hour 
point rainfall depth of 4.147 inches. The McMicken Dam Outlet Channel 
drainage area (1 00 square miles) used a 1 00-year 24-hour point rainfall depth of 
4.209 inches. The poin t rainfall depths were adjusted by areal reduction factors 
as outlined in the Drainage Design Manual and previous studies . 

4.2.6 Physical Parameters 
Rainfall Losses 

Both previous models used the Green-Ampt infiltration equations within HEC-1 to 
estimate rainfall losses. Table 4.1 lists the map unit values that were used in the 
study area to compute the rainfall losses for the sub-basins within the McMicken 
Dam Outlet Wash watershed . 
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Table 4.1 Soil CharacteristiCS f G or A reen- mpt p arameters 

Description 
XKSAT 
(in/hr) 

Agualt loam 0.26 
Antho-Brios sandy loams 0.39 

Antho-Carrizo-Maripo complex 0.58 
Antho-Carrizo complex, 0 to 3 percent slopes 0.40 

Antho-Tremant-Mohall complex, 1 to 5 percent slopes 0.27 
Antho-Tremant complex, 1 to 5 percent slopes 0.38 

Antho association 0.40 

Antho gravelly sandy loam, 0 to 1 percent slopes 0.40 

Antho gravelly sandy loam, 1 to 3 percent slopes 0.40 

Antho gravelly sandy loams 0.41 

Antho sandy loam, 1 to 3 percent slopes 0.39 

Antho sandy loams 0.41 

Anthony-Arizo complex, low precipitation 0.62 

Anthosandy loam, 0 to 1 percent slopes 0.38 

Arizo cobbly sandy loam 0.96 

Beardsley loam 0.24 

Brios-Carrizo complex, 1 to 5 percent slopes 0.94 

Brios loam 0.25 

Brios loamy sand 1.05 

Brios sandy loam 0.39 

Calciorthids and Torriorthents , eroded 0.38 

Carefree-Beardsley comQiex 0.01 

Carrizo gravelly sandy loam 0.40 

Cellar-Rock outcrop complex, 10 to 70 percent slopes 0.44 

Cheriono-Rock outcrop complex 0.29 

Cheriono-Rock outcrop complex, 5 to 60 percent slopes 0.33 

Cipriano very gravelly loam 0.38 

Contine clay 0.01 

Contine clay loam 0.04 

Continentai-Ohaco complex 0.02 

Cool idge-Tremant complex 0.19 

Coolidge gravelly sandy loam, 1 to 3 percent slopes 0.40 
Coolidge sandy loam 0.40 

Denure-Momoli-Carrizo complex 0.34 

Dixaleta-Rock outcrop complex, 25 to 65 percent slopes 0.33 

Eba-Continentai-Cave association , low precipitation , 3 to 20 percent 0.13 

Eba-Continental complex, 1 to 8 percent slopes 0.07 

Eba-Nickei-Cave association , 3 to 25 percent slopes 0.29 

Eba-Pinaleno complex, low precipitation , 20 to 40 percent slopes 0.17 

Eba-Pinaleno complex, low _Qrecipitation , 3 to 20 percent slopes 0.17 
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Table 4 1 Soil Characteristics for Green-Ampt Parameters (Continued) 

Description 
XKSAT % 
(in/hr) Impervious 

Eba very gravelly loam, 1 to 8 percent slopes 0.23 0 

Eba very gravelly loam, 8 to 20 percent slopes 0.23 0 

Eba very gravelly loam, low precipitation , 8 to 20 percent slopes 0.23 0 

Ebon-Contine complex, 1 to 8 percent 0.03 0 

Ebon-Gunsight-Cipriano association , 3 to 25 percent slopes 0.11 0 

Ebon-Pinamt complex, 0 to 1 0 percent slopes 0.12 0 

Ebon-Pinamt complex, 20 to 40 percent slopes 0.06 0 

Ebon-Pinamt complex, 3 to 20 percent slopes 0.06 0 

Ebon very gravelly loam, 1 to 8 percent slop_es 0.03 0 

Ebon very gravelly loam, 8 to 20 percent slopes 0.03 0 

Estrella loam 0.25 0 

Estrella loams 0.26 0 

Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes 0.16 20 

Gadsden clay 0.02 0 

Gilman loam, 0 to 1 percent slopes 0.25 0 

Gilman-Antho association 0.29 0 

Gilman-Momoli-Denure complex 0.34 0 

Gilman clay loam 0.06 0 

Gilman loams 0.27 0 

Glenbar loams 0.26 0 

Gran-Wickenburg-Rock outcrop complex, 1 to 7 percent slopes 0.14 25 
Gran-Wickenburg-Rock outcrop complex, low precipitation , 10 to 65 

percent slopes 0.14 25 

Gran-Wickenburg complex, low precipitation , 1 to 10 percent slopes 0.15 0 

Gravel Pit 0.00 0 

Greyeagle-Suncity Variant complex, 1 to 7 percent slopes 0.23 0 

Gunsight-Cipriano complex, 1 to 7 percent slopes 0.63 0 

Gunsight-Pinal complex, 1 to 10 percent slopes 0.35 0 

Gunsight-Rillito complex, 0 to 10 percent slopes 0.26 0 

Gunsight-Rillito complex, 1 to 25 percent slopes 0.36 0 

Gunsight-Rillito complex, 1 to 3 percent slopes 0.24 0 

Lakes, ponds , reservoirs- perennial 0 0 

Laveen clay loam 0.40 0 

Laveen Loam, 0 to 1 percent slopes 0.25 0 

Laveen sandy loam 0.40 0 

Lehmans-Rock outcrop complex, 8 to 65 percent slopes 0.09 30 

Lehmans-Rock outcrop complex, low preciprtation, 8 to 65 percent slopes 0.09 30 

Luke-C ipriano association , 1 to 15 percent slopes 0.08 0 

Maripo sandy loam 0.40 0 

Mohall-Laveen association 0.15 0 

Mohaii-Tremant complex, 0 to 3 percent slopes 0.15 0 
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Table 4.1 Soil Characteristics for Green-Ampt Parameters (Continued) 

Description 
XKSAT % 
(in/hr) Impervious 

Mohaii-Tremant complex, 1 to 8 percent slopes 0.08 0 
Mohall clay loam 0.05 0 
Mohall clay loam 0.05 0 

Mohall clay loam, calcareous solum 0.05 0 
Mohall loam 0.23 0 
Mohall loam 0.25 0 

Mohall loam, calcareous solum 0.23 0 
Mohall sandy loam 0.39 0 

Nickel-Cave complex, low precipitation , 8 to 30 percent slopes 0.33 0 
Perryville-Rillito complex, 0 to 3 percent slopes 0.28 0 

Perryville gravelly loam, 0 to 1 percent slopes 0.37 0 
Perryville gravelly loam, 1 to 3 percent slopes 0.38 0 
Pinai-Suncity complex, 0 to 3 percent slopes 0.38 0 

Pinal gravelly loam 0.40 0 
Pinaleno-Tres Hermanos complex, low precipitation , 1 to 10 

percent slopes 0.07 0 
Pinamt-Tremant complex, 1 to 10 percent slopes 0.37 0 
Pinamt-Tremant complex, 1 to 1 0 percent slopes 0.20 0 

Quilotosa-Vaiva rock outcrop complex, 20 to 65 percent slopes 0.40 20 
Rillito-Perryville complex, 5 to 20 percent slopes 0.29 0 

Rillito loam, 0 to 1 percent slopes 0.26 0 
Rillito sandy loam, 0 to 1 percent slopes 0.39 0 

Rock Outcrop- Cherioni complex 0.40 65 
Rock Outcrop-Gachado complex, 5 to 55 percent slope 0.10 65 

Rock Outcrop-Lehmans complex, 15 to 65 percent slope 0.14 60 
Schenco-Rock outcrop complex, 25 to 60 percent slopes 0.35 35 
Schenco-Rock outcrop complex, 3 to 25 percent slopes 0.31 30 

Suncity-Cipriano complex, 1 to 7 percent slopes 0.13 0 
Torrifluvents 0.40 0 

Torripsamments and Torrifluvents, frequently flooded 1.20 0 
Tremant-Antho complex, 1 to 5 percent slopes 0.39 0 

Tremant-Rillito complex 0.42 0 
Tremant-Rillito complex, 0 to 1 Qercent slopes 0.11 0 
Tremant-Rillito complex, 0 to 5 percent slopes 0.14 0 
Tremant-Rillito complex, 1 to 3 percent slopes 0.13 0 

Tremant-Suncity complex, 1 to 8 percent slopes 0.14 0 
Tremant clay loam 0.04 0 

Tremant complex, 0 to 3 percent slopes 0.12 0 
Tremant gravelly clay loam 0.04 0 

Tremant Qravelly loams, 1 to 3 percent slopes 0.36 0 
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Table 4.1 Soil Characteristics for Green-Ampt Parameters (Continued) 

XKSAT % % SoiiiD Description 
(in/hr) Impervious Efforthto 

651583120 Tremant gravelly_loams, 0 to 1 percent slopes 0.37 0 
645113 Tremant gravelly loams 0.39 0 
6451 14 Tremant gravelly loams, low precipitation 0.39 0 
645112 Tremant gravelly sandy loams 0.39 0 

6515829 Tremant loam 0.25 0 
645121 Tres Hermanos-Anthony complex, 1 to 5 percent slopes 0. 12 0 
6515865 Tucson clay loam 0.05 0 
6516225 Valencia gravelly sandy loam 0.39 0 
6516221 Valencia sandy loam 0.39 0 
645124 Valencia sandy loams 0 .39 0 

6516231 Vecont clay 0.01 0 
6516229 Vecont loam 0.25 0 
6516255 Vint-Carrizo Complex 0.63 0 
6516235 Vint fine sandy loam 0.27 0 
6516233 Vint loamy fine sand 0.91 0 

CmD Cellar very gravelly sandy loam, 8 to 30 percent slopes 0.27 5 
CnF Cellar very rocky sandy loam, 15 to 60 percent slopes 0.32 20 
Le Lehmans gravelly clay loam, 8 to 45 percent slopes 0.02 4 
Lh Lehmans extremely rocky clay loam, 8 to 60 percent slopes 0.03 40 

MkF Moano very rocky loam 0.20 20 
Rr Rock land, low rainfall 0.01 60 

The WADMSU used a modified Maricopa Association of Governments (MAG) 
Land Use. Some adjustments were made to the default land use parameters . 
Refer to the reports for more detail. The Loop 303 I White Tanks ADMPU model 
used the default values from DDMSW. The values used for surface retention 
loss values , percent impervious, and vegetation cover are shown in Table 4.2 for 
the modified sub-basins. These are the same as the default values in DDMSW 
with the exception of the % Vegetation for Passive Open Space was reduced 
from 90% to 30%. 

T bl 4 2 L d U Ch a e an se t . f f G arac errs 1cs or reen-A t P mp1 t arame ers 

Land Use 
Initial 

% % 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Soil Abstraction 
Description 

(in) Impervious Vegetation Condition 

Passive/Restricted Open Space 0.10 5 30 Normal 
Public Facilities 0.10 25 75 Normal 

Single Family High Density- Greater than 4 dulac 0.25 30 50 Normal 
Single Family Low Density - Less than 1 dulac 0.30 5 30 Normal 
Single Family Medium Density -1 to 4 dulac 0.25 25 50 Normal 

Vacant 0.35 0 25 Dry 

Water 0 0 0 Wet 
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The Green-Ampt rainfall loss parameters from the previous models drainage sub
basins can be found in the Appendix. Refer to Table 4.3 for Sub-basins modified 
from the original studies. 

a e T bl 4 3 G A t P reen- mp1 t arame ers 

Study II:~B- lA 
DTHETA PSIF 

XKSAT 
RTIMP (%) 

SIN (in) (in/hr) 

WADMSU AF802* 0.27 0.31 4.80 0.31 5 

WADMSU AF810* 0.24 0.29 4.40 0.43 21 

WADMSU AF820* 0. 30 0.25 4.20 0.45 7 

*Sub-basins modified for the McMicken Dam Outlet Wash FDS. 

Unit Hydrograph Procedure 

The WADMSU used Clark unit hydrograph to route excess runoff within a sub
basin to its concentration point. The length, slope, Kb values, Tc, R, and time 
area for the basins modified as part of this study are listed in Table 4.4. 

The Loop 303 I White Tanks ADMPU Area Hydrologic Analysis used the S-graph 
method to compute the unit hydrographs . The Loop 303 I White Tanks ADMPU 
sub-basins used Phoenix Valley or Desert/Rangeland . 

Table 4.4 Sub-Basin Time of Concentration Parameters 

Study 
SUB- L Slope 

Kb 
Tc R Timo lt.ro"' 

BASIN (mi) (ftfmi) (hrs) (hrs) 

WADMSU AF802* 2.117 31 .2 0.050 1.085 0.804 Natural 

WADMSU AF810* 3.026 31.1 0.039 1.130 0.839 Urban 

WADMSU AF820* 2.358 42.4 0.024 0.725 0.631 Natural 

* Sub-basins modified for the McMicken Dam Outlet Wash FDS. 

Channel Routing 

The normal depth channel routing is used to route runoff hydrographs through 
sub-basins . The routing reach length , slope, and Manning's n values for the sub
basins are shown in Table 4.5. 

Study Area 

WADMSU 

WADMSU 

WADMSU 

WADMSU 

Table 4 5 Channel Routin l Summary 

Reach LOB Channel 
Reach Length 

(ft) 

R810A* 4,932 

Slope 
(ftfft) 

0.0058 

R81 OB* 5,755 0.0058 

AF81 OA* 6,368 0.0084 

AF810B* 2 005 0.0084 

n n 
value value 

0.043 0.035 

0.043 0.035 

0.043 0.035 

0.043 0.035 

ROB 
n 

value 

0.043 

0.043 

0.043 

0.043 

* Routing reaches length modified for the McMicken Dam Outlet Wash FDS . 
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4.3 Issues Encountered During the Study 

4.3.1 Special Issues and Solutions 

No special issues were encountered. 

4.3.2 Modeling Warning and Error Messages 

The following warning appeared: 

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR 
OUTFLOWS BETWEEN (VALUE) TO (VALUE). 

The WADMSU examined the hydrographs where this error occurred . According 
to their analysis , no instability was determined and therefore this error was 
ignored . 

4.4 Calibration 

Calibration was not performed as part of this study since there is inadequate 
stream gage data to calibrate the HEC-1 model. 

4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

The peak discharge results associated with the McMicken Dam Outlet Wash are 
shown in Table 4.6. The 1 0-year peak flow was estimated using the ratio of 35% 
of the 1 00-year flow based on Table 6.1 in the Drainage Design Manual. The 50-
year peak flow was estimated using the ratio of 72 .9% based on the relationship 
of the 1 0-year and 1 00-year plotted on a log-log graph. Table 4.7 shows the 
discharges used for the floodplain delineation. 

a e 1y1 ro og IC nalySIS esu s T bl 4 6 H d I . A I . R It 

10-YR 50-YR 100-YR 
24-Hr 

Area 
24-HR 24-HR 24-HR 

Unit Peak 
Drainage ID 

(sq mi) 
Peak Peak Peak 

(cfslsq mi) 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 

MDOC* 99.65 2,615 5,446 7,471 75.0 

CP802* 101 .08 2,618 5,454 7,481 74.0 

CP810* 106.69 2,662 5,544 7,605 71 .3 

CPN08* 108.42 2,667 5,555 7,620 70.3 

CAF820* 109.11 2,667 5,554 7,619 69.8 

* Modified for the McMicken Dam Outlet Wash FDS . 
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r bl 4 7 o· h a e 1sc arges U d f Fl d I . D I" f se or oo 1p1am e mea 1on 
Upstream Downstream 100-Year Flow 

Wash Cross Cross 
(cfs) 

Section Section 
McMicken Dam 

4.794 3.266 7,481 
Outlet Wash 

McMicken Dam 
3.171 0.324 7,620 

Outlet Wash 

4.5.2 Verification of Results 

The verification of results was performed using three indirect methods. Indirect 
Method No. 1 makes a comparison between seven envelope curves of maximum 
observed flood discharges. The five point values as shown in Table 4.6 from the 
McMicken Dam Outlet Wash were lower than all seven envelope curves (Refer to 
the graphs located in Appendix D.6). Indirect Method No. 2 compares USGS 
data for Arizona . The five point values from the McMicken Dam Outlet Wash are 
located near the Log Pearson Type 3 Curve and within the 75% Tolerance 
Limits. Indirect Method No. 3 compares USGS Regional Regression Equations. 
The watershed for McMicken Dam Outlet Wash is located within the Central 
Arizona Region (R12) . This regional equation computes the 1 00-year discharge 
by relating the 1 00-year peak discharge with drainage area where AREA is the 
drainage area in square miles and ELEV is the mean basin elevation in feet 
divided by 1,000 . 

Regional Regression Equation for Central Arizona Region (R12) 

Q = 1 0 (6.55- 3.17AREA -o.ll _0.4 54 LOG£LEV ) 
100 

As can be seen in Table 4.8, the comparison shows the results from this study 
are lower than the USGS regional regression equation . It should be mentioned 
that the results of the McMicken Dam Outlet Wash should be more accurate than 
those using the regression equation because the study was more detailed. 

Table 4.8 USGS Regional Regression Peak Discharge Comparison 
(Indirect Method No. 3) 

100-YR 24-HR USGS Regional 

Drainage ID 
Area Mean Elev 

Peak Discharge 
Regression Equation 

(sq mi) (ft) 
(cfs) (R12) 

100-YR 

MDOC* 99.65 2,060 7,471 31 ,380 

CP802* 101 .08 2,060 7,481 31,597 
CP810* 106.69 2,060 7,605 32,430 
CPN08* 108.42 2,060 7,620 32,681 

CAF820* 109.11 2,060 7,619 32,781 

* Modified for the McMicken Dam Outlet Wash FDS . 
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Section 5 Hydraulics 

5.1. Method Description 

The purpose of this study is to re-delineate detailed 1 00-year Zone AE floodplain 
and floodway for McMicken Dam Outlet Wash using recent one foot contour data 
and updated hydrology. This study upgrades existing Zone AE floodplain and 
floodway delineated by WLB as part of the Wittmann Area Drainage Master 
Study (May 1989) using HEC-2. The floodplain and floodway delineations used 
the 1 00-year 24-hour flow. 

The U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis 
System (HEC-RAS) version 4.1.0 dated January 2010 was used to create the 
hydraulic model for the floodplain I floodway delineation . There is one HEC-RAS 
model for the study area. Cross sections were created from the existing 
elevation data provided by the FCDMC. 

As stated by Appendix C of FEMA's Guidelines and Specifications for Flood 
Hazard Mapping Partners , starting water-surface elevations for tributaries should 
be based on normal depth (i .e., slope-area method) unless a coincident peak 
situation is assumed, or the tributary flow depths are higher than the 
corresponding main stream events. Table 5.1 describes the three conditions that 
must be met to assume coincident peaks. 

Table 5 1 Coincident Peak Criteria 
Does the Is the likelihood of 

Drainage 
Drainage 

ratio fall Are times of both watersheds 
Reach Area between concentration being covered by 

(sq mi) 
Area Ratio 

0.6 and similar? the same storm 
1.4? high? 

McMicken Dam 
1 09* 0.07 No No No 

Outlet Wash 
Agua Fria River 1,561 No criteria met- model using normal depth 

*Unregu lated watershed generated more flow than total watershed area of 323 mi2 

The Agua Fria River is regulated by the New Waddell Dam, which has a drainage 
area of approximately 1,459 square miles. There is an unregulated watershed 
area of approximately 102 square miles between the New Waddell Dam and the 
confluence with the McMicken Dam Outlet Wash. According to the July 1995 
Hydrologic Evaluation of Impacts of New Waddell Dam on Downstream Peak 
Discharges in the Agua Fria River "no contributing flow from the McMicken Dam 
was included in the discharge-frequency evaluation of the Agua Fria River 
because it either occurs at a different time than local flow due to longer time of 
concentration , or a different season than New Waddell Dam outflow". For these 
reasons, the downstream boundary condition of the McMicken Dam Outlet Wash 
used normal depth instead of the known water surface elevation . 
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Work Study Maps 

Work Study Maps that show the floodplain and floodway delineations have been 
prepared at a scale of 1 inch = 200 feet, according to FEMA standards using the 
one foot contour interval topographic mapping . A cover sheet shows the location 
of the study area . Each Work Study Map shows the floodplain baseline , zone 
boundaries, and cross sections used in the delineation . 

5.3. Parameter Estimation 

5.3.1. Roughness Coefficients 

The procedure used to determine the Manning 's "n" value roughness coefficients 
is outlined in the USGS publication Selection of Manning 's Roughness 
Coefficients for Natural and Constructed Vegetated and Non- Vegetated 
Channels and Vegetation Maintenance Plan Guidelines for Vegetated Channels 
in Central Arizona (USGS, 2006) . Based on field observations, the Manning 's 
roughness coefficients were fairly similar for the channel and overbanks 
particularly between constructed features. A list of the roughness coefficients for 
each wash segment, wash photos, and a description of how the roughness 
coefficients were obtained is provided in Appendix E.1 

5.3.2. Expansion and Contraction Coefficients 

The expansion and contraction coefficients used in the HEC-RAS model are 0.1 
and 0.3 , respectively except at culverts . There are four culverts included in the 
McMicken Dam Outlet Wash model. The cross sections associated with the 
culverts use expansion and contraction coefficients of 0.3 and 0.5, respectively . 

5.4. Cross Section Description 

Cross sections were placed at the same location as the effective cross sections 
to the extent possible . Additional cross section locations were added for the four 
culverts modeled since the effective study was completed and to maintain a 
distance between cross sections of approximately 500 ft intervals along the 
wash . The cross sections are oriented left to right looking downstream. The 
intersection of the cross section and floodplain baseline is set to station 10,000. 
A plot of each cross section is provided in Appendix E.2. 

5.5. Modeling Considerations 

There are four culvert crossings located along the McMicken Dam Outlet Wash . 
They are located at SR303L, Williams Drive , and two crossings of El Mirage 
Road . The SR303L culvert crossing is currently an 11-1 O'x6' reinforced concrete 
box culvert. The SR303L, US60 to Happy Valley Parkway Stage II Design (30%) 
proposes adding two additional barrels at this crossing. The design was based 
on conveying the 1 00-year flow without overtopping SR303L. The 1 00-year peak 
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flow used for the culvert design was 6,023 cfs obtained from the Flood Insurance 
Study. ADOT has recently selected a consultant for the design of the SR303LIEI 
Mirage Road Traffic Interchange Final Design. The Williams Drive crossing is an 
11-1 O'x6' reinforced concrete box culvert. The north El Mirage Road crossings is 
a 7-1 O'x?' reinforced concrete box culvert and the south El Mirage Road crossing 
is a 7-1 O'x8 ' reinforced concrete box culvert. 

There are a few locations within the study area that show divided flow conditions 
creating islands of higher ground . The elevation difference between the island 
and the adjacent water surface elevation at the majority of these locations are 
trivial and include relatively small areas . Therefore , these island areas were 
shown as floodplain. 

The ineffective flow option was used at some locations to avoid including areas 
not effectively conveying flow downstream such as tributary back water areas 
and at culverts . 

5.6. Floodway Modeling 

The floodway re-delineation followed the precedent of the existing floodway 
delineation as much as possible . For example , the floodplain and floodway were 
coincident for cross sections located downstream of the channelized section 
south of Deer Valley Drive to the Agua Fria River. The updated floodway is the 
same as the floodplain downstream of Cross Section 2.151 to the Agua Fria 
River with the exception of some minor smoothing to eliminate the floodway from 
a few side tributaries. Also , the previous floodway delineation only encroached 
on the left overbank area for Cross Sections 4.388-4.794. These cross sections 
are within the McMicken Dam Outlet Channel. The right overbank is the 
McMicken Dam Outlet Channel embankment. This same approach was 
maintained for this study. The floodway delineation for these cross sections 
encroached to the left bank station and maintained the floodplain limits for the 
right overbank. The floodway for the remaining cross sections was determined 
using the equal conveyance reduction methodology with a 1-foot target for the 
rise in water surface elevations. A few of the floodway limits defaulted to the 
bank stations for some of the cross sections particularly at culverts and one of 
the narrowest cross section in the McMicken Dam Outlet Channel. 

5.7. Issues Encountered During the Study 

The constructed channel in the left overbank that discharges into the McMicken 
Dam Outlet Wash south of Pinnacle Peak Rd was included in Cross Section 
3.077-3.171 . It was preferred to exclude this adjacent channel from the 
floodway. However, a portion of this channel had to be included to not exceed 
the 1 foot of rise requirement. 
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Calibration 

Calibration was not performed as part of this study due to a lack of gage history 
on the delineated wash . 

5.9. Final Results 

Refer to the floodplain maps located in the Appendix E.5 . 
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Section 6 Erosion, Sediment Transport, and 
Geomorphic Analysis 

Erosion, sediment transport , geomorphic analysis were not considered in th is 
study . 
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Section 7 Draft FIS Report Data 

7 .1. Summary of Discharges 

A summary of discharges is shown in Table 7.1 below. Please note that the 
drainage area corresponds to the unregulated drainage area and is less than the 
regulated drainage area of 323 square miles at the confluence with the Agua Fria 
River. 

T bl 7 1 S a e ummary o to· h ISC arges 

Concentration Drainage 
Flood Source and Location Point Area 10-year 50-year 100-year 

(sq . mi.) 

McMicken Dam Outlet Wash 

At confluence with Agua Fria River CAF820 109.1 2,667 5,554 7,620 

Downstream of SR303L CP802 101 .1 2,618 5,454 7,481 

--
1 Not Computed . 
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Floodway Data 
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FLOODING SOURCE FLOODWAY 

BASE FLOOD WATER SURFACE 
ELEVATION 

SECTION MEAN 
WIDTH AREA VELOCITY REGULATORY 

WITHOUT WITH 
INCREASE CROSS SECTION DISTANCE1 

(FEET) (SQUARE (FEET PER (FEET NAVD 88) FLOODWAY FLOODWAY (FEET) 

FEET) SECOND) 
(FEET NAVD 88) (FEET NAVD 88) 

McMicken Dam 
Outlet Wash 

0.324 1,712 916 2.812 3.5 1183.0 1183.0 1183 .0 0.0 
0.414 2,187 553 1,080 9.1 1185.6 1185.6 1185.6 0.0 

0.509 2,685 608 1,614 5.5 1191.4 1191.4 1191.4 0.0 

0.603 3,185 481 1,473 7.2 1194.7 1194.7 1194.7 0.0 

0.709 3,744 378 1,223 7.6 1199.6 1199.6 1199.6 0.0 

0.744 3,930 385 675 11.3 1201.3 1201.3 1201.3 0 .0 

0.792 4 ,181 509 2,695 2.8 1206.8 1206.8 1206.8 0.0 

0.823 4 ,347 364 1,903 4 .0 1206.9 1206.9 1206.9 0.0 

0.937 4 ,948 212 1,123 6.8 1207.3 1207.3 1207.3 0.0 

1.042 5,503 213 1,046 7.3 1209.1 1209.1 1209.1 0.0 

1.137 6 ,003 205 994 7.7 1211.0 1211.0 1211.0 0.0 

1.267 6 ,689 206 968 7.9 1214.3 1214.3 1214.3 0.0 

1.362 7,189 201 921 8.3 1215.6 1215.6 1215.6 0.0 
1.406 7,424 211 1,129 6.8 1216.3 1216.3 1216.3 0.0 

1.481 7,821 235 751 10.2 1237.4 1237.4 1237.4 0.0 

1.501 7,924 223 843 9. 0 1238.3 1238.3 1238.3 0.0 

1.576 8,323 222 1,100 6.9 1241.3 1241.3 1241.3 0.0 

1.671 8,823 216 1,082 7.0 1243.3 1243.3 1243.3 0.0 I 
I 
I 

1.804 9,526 215 1,102 6. 9 1246.1 1246.1 1246.1 0.0 

1.899 10,026 204 997 7.6 1247.9 1247.9 1247.9 0 .0 
2.050 10,823 224 964 7.9 1251. 5 1251 .5 1251 .5 0.0 
2 .151 11 ,360 155 587 13.0 1254.3 1254.3 1254.3 0.0 

' Stream Distance in Feet Above Confluence With Agua Fria River 

-i 
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA )> 

OJ 
r MARICOPA COUNTY, AZ m 
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FLOODING SOURCE FLOODWAY 

BASE FLOOD WATER SURFACE 
ELEVATION 

SECTION MEAN 
WIDTH AREA VELOCITY REGULATORY 

WITHOUT WITH 
INCREASE CROSS SECTION DISTANCE1 

(FEET) (SQUARE (FEET PER (FEET NAVD 88) FLOODWAY FLOODWAY (FEET) 

FEET) SECOND) 
(FEET NAVD 88) (FEET NAVD 88) 

McMicken Dam 
Outlet Wash 

2.196 11,595 175 1,896 4.0 1261.4 1261.4 1261.4 0.0 

2 .272 11,996 187 1,047 8.6 1261.5 1261.5 1261.5 0.0 

2.367 12,496 147 721 13.7 1263.5 1263.5 1263 .6 0.1 

2.461 12, 996 185 1,009 10.3 1267.2 1267.2 1267.9 0.7 

2 .556 13,496 188 965 10.4 1269.1 1269.1 1270.1 1.0 

2.603 13,744 191 1,628 4 .8 1271.3 1271.3 1271.9 0.6 

2.632 13,898 196 1,884 4 .0 1272.7 1272 .7 1273.5 0.8 

2.692 14,216 167 853 11.3 1272.7 1272.7 1273.2 0.5 

2.787 14,716 208 1,072 8.6 1275.7 1275.7 1276.5 0.8 

2 .891 15,267 130 798 9.6 1278.6 1278.6 1279.0 0.4 

2 .986 15,767 214 1,169 8.3 1281.5 1281.5 1282.1 0.6 

3.077 16,245 466 1,662 6.5 1283.4 1283.4 1283.9 0.5 

3.171 16,745 533 1,430 9.7 1284.6 1284.6 1285.6 1.0 

3.266 17,245 395 1,376 9.6 1287.6 1287.6 1288.4 0.8 

3.31 0 17,479 407 1,673 4 .8 1289.1 1289.1 1289.6 0.5 

3.350 17,687 343 2,812 3.5 1291.8 1291.8 1292.2 0.4 

3.399 17,948 268 959 11.7 1291.7 1291.7 1292.1 0.4 

3.494 18,448 312 1,225 9.3 1294.3 1294.3 1295.2 0.9 

3.589 18,948 219 1,050 8.5 1296.5 1296.5 1297.1 0 .6 

3.706 19,566 321 1,083 10.7 1299.7 1299.7 1299.9 0.2 

3.800 20,066 376 1,158 10.7 1302.3 1302.3 1302.9 0.6 

3.878 20,476 272 1,164 10.3 1304.4 1304.4 1305.1 0.7 

1 Stream Distance in Feel Above Confluence With Agua Fria River 

-1 FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA )> 
OJ MARICOPA COUNTY, AZ r 
m 
-...! AND INCORPORATED AREAS McMicken Dam Outlet Wash N 
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FLOODING SOURCE FLOODWAY 

BASE FLOOD WATER SURFACE 
ELEVATION 

SECTION MEAN 
WIDTH AREA VELOCITY REGULATORY 

WITHOUT WITH 
INCREASE CROSS SECTION DISTANCE1 

(FEET) (SQUARE (FEET PER (FEET NAVD 88) FLOODWAY FLOODWAY (FEET) 

FEET) SECOND) 
(FEET NAVD 88) (FEET NAVD 88) 

McMicken Dam 
Outlet Wash 

3.973 20 ,976 282 1,014 11.6 1307.1 1307.1 1307.5 0.4 

4 .104 21 ,669 196 1,024 9.7 1310.6 1310.6 1311.6 1.0 

4.199 22 ,169 114 714 10.5 1312.4 1312.4 1313.1 0.7 

4 .293 22 ,669 235 1,141 7.3 1315.3 1315.3 1315.3 0.0 

4 .388 23 ,169 426 2,818 3.0 1316.1 1316.1 1316.3 0. 2 

4 .506 23 ,794 320 1,693 5.2 1316.2 1316.2 1316.4 0 .2 

4 .601 24 ,294 243 1,733 4 .7 1316.6 1316.6 1316.8 0.2 

4 .699 24 ,813 196 1,492 5.3 1316.7 1316.7 1317.0 0.3 

4 .794 25 ,313 174 1,350 5.9 1316.8 1316.8 1317.3 0.5 

1 Stream Distance in Feet Above Confluence With Agua Fria River 

-t 
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A.1 Data Collection Summary 
The following reports and studies were used in the preparation of this study. 

Agua Fria River Study New Waddell Dam to Gila River Confluence, Arizona 
Hydrologic Evaluation of Impacts of New Waddell Dam on Downstream Peak 
Discharges in the Agua Fria River prepared by the U.S. Army Corps of Engineers 
Los Angeles District (July 1995) . 

Final Hydrology Report Loop 303/White Tanks ADMPU Area Hydrologic Analysis 
in Maricopa County, Arizona (September 2009) prepared by HDR for the Flood 
Control District of Maricopa County. 

Mason , Robert R. Jr., King , Jeffrey N, and Thomas , Wilbert 0 . Jr. (1999). 
"National Flood-Frequency Program - Methods for Estimating Flood Magnitude 
and Frequency in Rural Areas In Arizona" U.S. Geological Survey Fact Sheet 
111-98. 

Maricopa Association of Goverments (MAG) . The digital GIS land use maps for 
Maricopa County. 

SR303L Initial Drainage Report Volume 1 of 2 (Offsite) Stage II Design (30%) 
SR303L, US60 to Happy Valley Parkway (April 2012) prepared by Parson 
Brinckerhoff for the Arizona Department of Transportation . 

SR303L Initial Drainage Report Volume 2 of 2 (On-site) Stage II Design (30%) 
SR303L, US60 to Happy Valley Parkway (April 2012) prepared by J2 
Engineering & Environmental Design, LLC for the Arizona Department of 
Transportation . 

SR303L Final Design Memorandum Stage II Design (30%) SR303L, US60 to 
Happy Valley Parkway (August 24, 2012) prepared by Parson Brinckerhoff for 
the Arizona Department of Transportation . 

Wittmann Area Drainage Master Study Update Hydrology Report Final 
Addendum (July 2005) prepared by Entellus for the Flood Control District of 
Maricopa County. 

Wittmann Area Drainage Master Study Update McMicken Dam Hydrology Report 
(May 2004) prepared by Entellus for the Flood Control District of Maricopa 
County . 
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A.2 Referenced Documents 

Arizona Department of Water Resources (August 2012) . "State Standard 1 
Instructions for Organizing and Submitting Technical Support Data Notebooks 
(TSDN) for Flood Studies". 

Hydrologic Engineering Center (1991 ). "HEC-1 Flood Hydrograph Package , 
User's Manual ," US Army Corps of Engineers. 

Sabol , G. V. , Rumann , J. M., Khalili , D., Waters , S. D., Lehman , T ., Gerlach , 
R.M ., Motamedi , A. M., and Loomis , T.R. (February 2011 ). "Drainage Design 
Manual for Maricopa County , Arizona , Hydrology," prepared for Flood Control 
District of Maricopa County. 

United States Geological Survey (2006) . "Selection of Manning's Roughness 
Coefficients for Natural and Constructed Vegetated and Non-Vegetated 
Channels , and Vegetation Maintenance Plan Guidelines for Vegetated Channels 
in Central Arizona" . 
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l. DATA COLLECTION AND FINDINGS 

This section is intended to describe the data collection efforts for the McMicken Dam Outlet Wash 
Floodplain Delineation Study (FDS) and provide a list of the data materials received from agencies 
and stakeholders. The McMicken Dam Outlet Wash is approximately four and one-half miles long 
beginning at the end of the McMicken Dam Outlet Channel and terminating at the Agua Fria River. 
Background information was gathered from the FCDMC and requested from other agencies. This 
report also outlines observations gathered during the project site visit on December 20, 2012. 

2. DATA SOURCES 

An extensive amount of information was sought and received from a variety of government agencies 
and stakeholders. Refer to Table 1 List of Project Contacts for those contacted during the data col

lection portion of the project. Some information was provided first hand from project stakeholders, 
supplemental information was also derived via email or through websites to complement the primary 
data sources. These stakeholders include: 

• Arizona Department of Transportation 
(ADOT) 

• Arizona State Land Department (ASLD) 

• Federal Emergency Management Agency 
(FEMA) 

• Flood Control District of Maricopa County 
(FCDMC) 

3. DATA TYPES OBTAINED 

• Maricopa Association of Governments 
(MAG) 

• Maricopa County Assessor 

• Maricopa County Department of Transpor
tation (MCDOT) 

• Maricopa County Planning & Development 

The data received was provided in a variety of different formats . Table 2 List of Collected Reports 
and Electronic Files identifies and summarizes the data obtained and data types associated with 
each report, map, or piece of data received . A few examples of the various data types include: 

• GIS Database layers 

• Aerial Photography 

• Area Topography 

• Site Visit Photos 

• Flood Insurance Rate Maps 

4. PRELIMINARY FINDINGS OF FACT 

4.1 P ROPERTY O WNER SHIP 

• Land Ownership Data 

• Hydrology and Hydraulic Models and Re
ports 

• Land Use Plans 

The study area includes mostly parcels owned by the FCDMC along with some private landowners 
and Arizona State Trust Land parcels. Refer to Figure 1 - Property Ownership to see property own
ersh ip in the vicinity of McMicken Dam Outlet Wash . 

1 
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4 .2 E X ISTING FLOODPLAIN 

Effective floodplain and floodway exist for the McMicken Dam Outlet Wash . The McMicken Dam 
Outlet Wash is located within the effective FEMA Flood Insurance Rate Map (FIRM) panels 
04013C1155H and 04013C1165J , which classify the study area as Zone AE and Floodway Areas in 
Zone AE . Both panels are effective September 30, 2005. Refer to Figure 2 - Existing FEMA Flood
plain . 

Zone AE is defined as "Base Flood Elevations determined". 

Floodway Areas in Zone AE is defined as "The floodway is the channel of a stream plus any adjacent 
floodplain areas that must be kept free of encroachment so that the 1% annual chance flood can be 
carried without substantial increases in flood heights." 

4.3 PROPOSED FLOODPLAIN 

There are no proposed floodplains located within the study area except for the re-delineation of 
McMicken Dam Outlet Wash . The re-delineation is necessary due to updated hydrology using NOM 
Atlas 14 rainfall , new topographic mapping , and incorporating the four culverts constructed since the 
effective study was completed. 

4.4 R EPORTED FLOODING 

MCDOT, Maricopa County Planning and Development, and ASLD were contacted to determine if 
any reported flooding has occurred in the study area. These agencies provided no information of 
reported flooding for this area . 

4.5 GIS D ATABASE, TOPOGRAPHY, AND AERIAL PHOTOGRAPHY 

The FCDMC provided their most recent GIS database, topography, and aerial photography for the 
study area. This information has been very useful for a variety of applications relative to aerial sur
veys, assessing development, and evaluating potential changes to the hydrologic modeling . 

4.6 R EPORTS A N D MODELS 

RBF received the Wittmann Area Drainage Master Study Update (WADMSU) McMicken Dam Hy
drology Report (Contract FCD 2002C029) prepared by Entellus dated May 2004. This report pre
sents the hydrology specifically developed to analyze the effect of the 1 00-year and larger storms on 
the McMicken Dam and the McMicken Dam Outlet Channel. The hydrology model for the McMicken 
Dam Analysis focused on flows entering the dam at key inflow points, so the upstream watershed 
sub-basins were not delineated using a level of detail to address localized flooding issues. Portions 
of the watershed contain numerous split flow locations characteristic of distributary flow. Most split 
flows were not modeled because the flow ultimately reaches the dam. In addition , several structures 
are located within the watershed such as the State Route 74 (SR-74) , US Highway 60 (US-60) , Cen
tral Arizona Project (CAP) Canal , Beardsley Canal , Bonita Dam, Burlington Northern Santa Fe 
(BNSF) railroad , and Sun Valley Parkway. The only structure modeled was the CAP Canal embank
ment. The total watershed area modeled is approximately 300 square miles. These hydrology mod
els do not include the attenuation due to the McMicken Dam storage. Refer to Figure 3 McMicken 
Dam Hydrology for the sub-basin delineation and area associated with this study area model. 

The McMicken Dam Hydrology model forms the framework for the McMicken Dam Outlet Wash hy
drologic model so the model methodology and parameter estimation will be briefly discussed. The 
sub-basins were delineated using a base map created from four different sources including : USGS 
7.5 minute quadrangle topographic mapping (Yavapai County) , 1 0-foot contour mapping , 4-foot con-

O DRI=" 
. ·~ .. --=- t 
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tour mapping , and 2-foot contour mapping . Soils surveys were obtained from the Natural Resources 
Conservation Services (NRCS) . These include Soil Survey of Maricopa County, Arizona-Central 
Part, Soil Survey Survey of Aguila-Carefree Area, and Soil Survey of Yavapai County, Arizona, 
Western Part. The hydrologic modeling was performed using Watershed Modeling System (WMS) 
7.0 software. The precipitation used was obtained from NOAA Atlas 2. The 24-hour storm duration 
was used due to the size of the watershed . Rainfall losses were modeled using Green and Ampt 
loss methodology . Rainfall excess was routed to concentration points using S-Graph methodology. 

The FCDMC updated the McMicken Dam Hydrology model by modifying the rainfall depths from 
NOAA Atlas 2 to NOAA Atlas 14. A hydrograph for the McMicken Dam Principal Spillway was de
veloped since the McMicken Dam Hydrology did not account for attenuation due to the McMicken 
Dam storage. The McMicken Dam Principal Spillway hydrograph was obtained using the NOAA 14 
updated peak inflow in the unsteady HEC-RAS model developed as part of the McMicken Dam Al
ternative Analysis . 

RBF received the existing hydrologic studies prepared by Entellus for the Wittmann ADMSU Adden
dum (Contract FCD 2002C029) in July 2005. This report presents the hydrology developed to de
termine the 1 00-year flows to be used for floodplain delineation. The methodology and parameter 
determination were generally similar between the McMicken Dam Hydrology and Wittmann ADMSU 
Hydrology with a few noted differences. The Wittmann ADMSU sub-basin delineation is more de
tailed than the McMicken Dam Hydrology analysis and structures and flow splits were considered 
more due to the different purposes of each model. The Wittmann ADMSU used Clark Unit Hydro
graph to route excess runoff to concentration points instead of S-Graphs. Another difference is the 
Wittmann ADMSU included additional area generally located east and south of the McMicken Dam 
Outlet Channel. This area is the Agua Fria River sub-watershed and sub-basins begin with the prefix 
AF. Refer to Figure 4 WADMSU Hydrology for the sub-basin delineation and area associated with 
this study area model. 

RBF received the Final Hydrology Report Loop 303 I White Tanks ADMPU Area Hydrologic Analysis 
(Contract FCD 2007C031) prepared by HDR Engineering, Inc. in September 2009. The purpose of 
this study was to develop new hydrologic analysis to account for new development since the original 
update, include additional areas not covered in the previous work, use updated mapping and NOAA 
Atlas 14 rainfall , and reanalyze flow splits . The area impacting the McMicken Dam Outlet Wash is 
located with the Northeast Region (N). Refer to Figure 5 Loop 303 I White Tanks ADMPU Area Hy
drologic Analysis for the sub-basin delineation within the vicinity of the McMicken Dam Outlet Wash. 
Rainfall losses were modeled using Green and Ampt loss methodology. Rainfall excess was routed 
to concentration points using S-Graph methodology. 

RBF received the State Route 303L Initial Drainage Report Volume 1 of 2 (Off-Site) Stage II Design 
(30%) SR303L, US60 to Happy Valley Parkway prepared by Parsons Brinckerhoff in April 2012 . The 
purpose of this study is to provide the offsite drainage design for the interim and ultimate SR303L 
from US60 to Happy Valley Parkway. PB developed 50-year 6-hour and 100-year 6-hour HEC-1 
models using NOAA Atlas 14 ra infall , Green and Ampt infiltration , Clark Unit Hydrograph, and Nor
mal Depth Channel Routing. The hydrologic analysis for McMicken Dam Outlet Wash was not per
formed as part of this study. 

4.7 G AGES 

There is a stream gage (FCDMC No. 5483) and precipitation gage (FCDMC No. 5480) located on 
the McMicken Dam Outlet Wash . The name of this gage is El Mirage Drain and it is located in Sec-

• tion 14 of Township 4 North Range 1 West (latitude: 33°41 '26.6"N; longitude: 112°19'41 .0"W) . The 
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gage was installed February 16, 2006. The peak flow recorded since installation is 4 75 cfs . There 
are many precipitation gages and a few stream gages within and near the McMicken Dam Outlet 
Wash watershed . Refer to Figure 6 which shows the gage name and location in relationship to the 
watershed . 

4 . 8 STR UCTUR ES 

There are four culvert crossings located along the McMicken Dam Outlet Wash. They are located at 
SR303L, Williams Drive, and two crossings of El Mirage Road . The SR303L culvert crossing is cur
rently an 11-1 O'x6' reinforced concrete box culvert . The SR303L, US60 to Happy Valley Parkway 
Stage II Design (30%) proposes adding two additional barrels at this crossing. The design was 
based on conveying the 1 00-year flow without overtopping SR303L. The 1 00-year peak flow used 
for the culvert design was 6,023 cfs obtained from the Flood Insurance Study. ADOT has advertised 
for the design of the SR303LIEI Mirage Road Traffic Interchange Final Design. The Williams Drive 
crossing is an 11-1 O'x6' reinforced concrete box culvert. The two El Mirage Road crossings are 7 
barrel reinforced concrete box culverts . As-built and design flow information has been requested 
from MCDOT. 

4.9 SITE VISI T 

On December 20, 2012 , RBF Staff conducted an initial site visit of the project study area . The field 
reconnaissance included a number of photographs and notations to obtain a preliminary understand
ing of the wash characteristics and other variables influencing the study area. Many characteristics 
within the study area were observed , many of the notable areas include: 

• Four culverts were observed during the site visit - SR303L, Williams Drive, and (2) El Mirage 
Road. 

• McMicken Dam Outlet Wash has been channelized south of Deer Valley Drive adjacent to Sun 
City West. 

• There is a concrete drop structure located within the McMicken Dam Outlet Wash . 

• Flow from Sun City West enters the McMicken Dam Outlet Wash . 

• Most of the overbanks are covered in moderate to heavy vegetation . 

Please refer to the photographs illustrating the channel character and areas of interest. 

4 
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• Figure 2 -Existing FEMA Floodplain 
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• Figure 3- McMicken Dam Hydrology 

• 

• O RBF -.. . 
7 



Flood Control District 
of Maricopa County 

__ ..., ........ _ ....... _-~~.;;;;;-..;;: 

~ 
~ 
'" '\ =~~ 1-' 

~ .1\ r~--
1 
I 

I 
I 

I 
I 

I 
-- - _j 

McMicken Dam Outlet Wash 
Floodplain Delineation Study 

Legend 

~ 
D 
D 

0 

Flowline 

County Boundary 

Sub-Basins 

I I II I II I I 
0 0.5 1 2 Miles 

1 inch = 3 miles 

McMicken Dam Hydrology 

0 ~ ... r-
. 

. 

• DESIGN • CONSTRUCTION 

2929 NORTH CEN TRAL AVENUE. SU ITE 800 
PHOENIX, ARIZONA 85012 

602-279-1234 FAX602-279-1411 -w.RSF.com 

PROJECT 
NUMBER 133347 

FIGURE 

DATE 3 
1.11.13 

File: H:\POATA\133347\GIS\MXD\McMicken Dam Hyd rology.mxd 



McMicken Dam Oudet Wash Floodplain Delineation Study- Data Collection Report 

• Figure 4- WADMSU Hydrology 
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McMicken Dam Oudet Wash Floodplain Delineation Swdy- Data Collection Report 

• Figure 5 - Loop 303 I White Tanks ADMPU Area Hydrology Analysis 
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McMicken Dam Oudet Wash Floodplam Delineation Study- Data CoUection Report 

• Figure 6- Gage Locations 
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M cMk k en Dam Oudet Wash Floodplain Dd inead on Study - Data Collection Report 

• Site Visit Photos 
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• 

looking West at McMicken Dam Outlet Channel near Confluence with McMicken Dam Outlet Wash 

• 

• looking Upstream at Wash 16 East near Confluence with McMicken Dam Outlet Wash 



• 

Looking Downstream at M cMicken Dam Outlet Wash near McMicken Dam Outlet Channel • 

• Looking Upstream at McMicken Dam Outlet Wash from SR303L 



• 

looking Downstream at McMicken Dam Outlet Wash SR303l Culvert Entrance • 

• looking Upstream at McMicken Dam Outlet Wash SR303l Culvert Exit 



• 

Looking Downstream at McMicken Dam Outlet Wash Williams Drive Culvert Entrance • 

• Looking Upstream at McMicken Dam Outlet Wash Williams Drive Culvert Exit 



• 

looking Upstream at McMicken Dam Outlet Wash from Williams Drive Culvert • 

• looking Downstream at McMicken Dam Outlet Wash from Williams Drive Culvert 
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l ooking Downstream at McMicken Dam Outlet Wash El Mirage Road Northern Culvert Entrance 

• 

looking Upstream at McMicken Dam Outlet Wash El Mirage Road Northern Culvert Exit 

• 



• 

Looking Upstream at McMicken Dam Outlet Wash from El Mirage Road Northern Culvert • 

• Looking Downstream at McMicken Dam Outlet Wash from El Mirage Road Northern Culvert 



• 

Looking West at Deer Valley Drive Channel from McMicken Dam Outlet Wash • 

• Looking Downstream at Concrete Drop Structure in McMicken Dam Outlet Wash 



• 

looking Upstream at McMicken Dam Outlet Wash near Concrete Drop Structure • 

• looking Downstream at M cMicken Dam Outlet Wash Upstream of Concrete Drop Structure 



• 

looking Downstream at Sun City West Channel Entering McMicken Dam Outlet Wash • ;! ,, 

• looking Upstream at Sun City West Channel 



• 

Looking Upstream at McMicken Dam Outlet Wash near Sun City West Channel • 

• Looking Downstream at McMicken Dam Outlet Wash near Sun City West Channel 



• 

looking Downstream at McMicken Dam Outlet Wash El Mirage Road Southern Culvert Entrance 

• 

looking Upstream at McMicken Dam Outlet Wash El Mirage Road Southern Culvert Exit 

• 



• 

looking Downstream at McMicken Dam Outlet Wash - South of El Mirage Road Southern Culvert • 

• 



McMkk en Dam Outlet We1sh Floodplain Delineation Study- Data CoUection Report 

• Table 1- List of Project Contacts 
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• Table 1 List of Project Contacts 
Name Organization email Phone Address City State Zip 

Ken Rakestraw FCDMC kennethrakestraw(Cl'2mail .maricoQa.gov 602-506-2201 2801 W Durango St Phoenix AZ 85009 
John Holmes FCDMC jwh@mail.maricoQa.gov 602-506-3320 2801 W Durango St Phoenix AZ 85009 
Eric Feldman FCDMC emf@mail.maricoQa.gov 602-506-8 736 2801 W Durango St Phoenix AZ 85009 
Denise Lacey MCDOT deniselacey@mail.maricoQa.gov 602-506-6172 2901 W Durango St Phoenix AZ 85009 

Bill Hahn MCDOT billhahn(Cl'2mail.maricoQa .gov 602-506-4611 2901 W Durango St Phoenix AZ 85009 
Sami Ayoub MCDOT samiayoub@mail.maricoQa.gov 602-506-4662 2901 W Durango St Phoenix AZ 85009 

Michael Norris Maricopa County P&D michaelnorris@mail.maricoQa.gov 602-372-4114 501 N 44th Street, Ste 200 Phoenix AZ 85008 
Steve Beasley ADOT sbeasley@azdot.gov 602-712-7645 205 S 17th Ave Phoenix AZ 85007 
Manny Patel ASLD mQatel@azland .gov 602-542-3671 1616 W Adams St Phoenix AZ 85007 

Alex Kuchansky ASLD akuchanskv(Cl'2azland .qov 602-542-2680 1616 W Adams St Phoenix AZ 85007 

• 

• 
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McMicken Dam Outlet Wash Floodplain Ddineation Study - Data CoUection R eport 

Table 2 -List of Collected Reports and Electronic FHes 
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Table 2 List of Collected Reports and Electronic Files 
Document 

Wittmann ADMSU Hydrology Report Final Addendum July 2005 
Wittmann ADMSU McMicken Dam Hydrology Report May 2004 

Wittmann Area Drainage Master Plan McMicken Dam Project Alternative Analysis August 2008 

Final Drainage Report Loop 303 I White Tanks ADMPU Hydrologic Analysis Version 1.2 September 2009 
SR303L Final Design Memorandum Stage II Design (30%) SR303L, US60 to Happy Valley Parkway August 2012 

State Route 303L Initial Drainage Report Volume 1 of 2 (Off-Site) Stage II Design (30%) SR303L, US60 to Happy Valley Parkway April 2012 
State Route 303L Initial Drainage Report Volume 2 of 2 (On-Site) Stage II Design (30%) SR303L, US60 to Happy Valley Parkway April 2012 

Vistancia Master Drainage Report Phase 1-111 

Data Description 
Updated Hydrology for the Wittmann ADMSU 

Hydrology for McMicken Dam 
McMicken Dam Alternative Analysis 

Updated Hydrology for the Loop 303 I White Tanks ADMPU 
30% Design 

30% Design Drainage Report 
30% Design Drainage Report 

Sub-Basin Maps from Master Drainage Report 

Media Type 
PDF 
PDF 
PDF 

PDF 
PDF 
PDF 
PDF 
PDF 

Prepared By 
Entellus 
Entellus 
Entellus 

HDR Engineering , Inc. 
Parsons Brinckerhoff 
Parsons Brinckerhoff 

J2 Engineering & Environmental Design, LLC 
Wood Patel 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

8.1 General Project Documentation and Correspondence 
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FCD 2011C003 
McMicken Dam Outlet Wash Floodplain Delineation Study 

Monthly Project Meeting 

January 30, 2013 

Agenda and Minutes 

1. Data Collection Report 

Ken to provide comments tomorrow (1/31/13) . 

2. Hydrology Discussion 

3. 

Ken requested shapefiles used to determine rainfall in DDMSW and the DDMSW 
files for the four sub-basins that were modified . The draft peak flow in the 
McMicken Dam Outlet Wash is higher than the previous FIS peak flows. District 
wants to ensure the increase is warranted. Ken to investigate the velocities from 
the previous HEC-RAS models to determine if the n-steps are reasonable or if 
changes need to be made to the routing . 

Topographic Data 

Ken to check on the availability of the topo . Ken to talk to Jim Orr about the laser 
scan information of the culverts. 

4. Field Visit 

Ken to check with Mike Greenslade on the date of a field visit. 

5. Project Schedule - Revision 

No revisions were made. 

6. Miscellaneous 

RBF to email December invoice. RBF provided a copy of the as-builts for the El 
Mirage North and El Mirage South culverts obtained from McDOT. 
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FCD 2011 C003 
McMicken Dam Outlet Wash Floodplain Delineation Study 

Monthly Project Meeting 

January 30, 2013 

Sign In Sheet 

Name Organization Phone Number E-Mail 

1. Nathan Ford RBF 602-798-7563 nford@rbf.com 

2. Ken Rakestraw FCDMC 602-506-2201 kennethrakestraw@mail .maricopa .gov 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

8.2 Contract Documents 
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EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2011 C 003 
\Vork Assignment No. 4 

Floodplain Delineation Study of McMicken Dam Outlet Wash 
EXHIBIT A 
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SCOPE OF \VORK 

CONTRACT FCD 2011C003 
\Vorl< Ass ign ment No.4 

Floodplain Delineation Study of McMicken Dam Outlet \Vash 
GENERAL 

This study will deli neate detailed Zone AE I 00-year floodplain s with lloodway for McMickcn Dam 
Outlet Wash using one-foot contour interva l mapping recently acquired (l nd provided by the Flood 
Control DISTRICT of Mari copa County. Four point fitly- five (4.55) linear miles of detai led 100-yenr 
fl oodplain with lloodway will be delineated. 

The CONSULT ANT will use existing hydrology model s and update precipit at ion to NOAA 14 V(llues. 
The hydrology modeling will include merging the extreme enstern port ion of the McMicken Dnm Outlet 
Wash drainage from the Wittmann ADMSU hydrology to the lv1clVIickcn Dam rlydrology model which 
includes McMicken Dmn Outlet Channel. The unit hydrogrnph parameters for the eastern portion of the 
drainage will be converted from Clark to S-graph, consistent with the remainder of the McMicken Dam 
hydrology. The Consu ltant will deve lop new HEC-RAS modeling to determine the I 00-yr floodplain 
boundaries for the Outlet Wash. In nddition, the Consu ltant will determine the tloodplnin delineation for 
the current discharge of 14,000 cfs . 

All work mu st meet the req uirement s of the DlSTRICT's CONSULTANT Guidelines, Third Edition 
December I , 2003 - Revision I. J\11 work must also meet Arizona Department of Water Resources 
(ADWR) and Federal Emergency M.anagement Agency (rEMA) requirements for detailed Zone AE 
noodplain delineation studies. Prior to the finali za tion of thi s contract, the DISTRICT must review and 
accept the results of thi s study, and all items called for in th is Scope of Work must be delivered to the 
DISTRICT. 

All worl< must be completed within five hundred (500) days or less from the Notice to Proceed 
(NTP) which includes at least seventy-five (75) days for DISTRICT reviews and a FEMA review 
period. All project activities includin g study data submittals and i"\'lilestones shall occur as defined 
in the attached Work Sc hedu le. The Worl{ Schedule may be updated during the course of the 
project given prior approvnl hy the DISTRICT'S Project Manager. 

TASK 1 - COOlilllNATION 

1.1 Within seven (7) clays of the NTP the CONS ULTANT will submit a project schedule to the 
DISTRICT's Project Manager showing coordination meetings and completion el ates for each task 
identified in the Scope of\Vork (SOW). The schedule shnll also show product su bmitt al dates and 
DISTRICT product review periods. The CONSULTANT will update the project schedule as 
necessary and when otherwise directed by the DISTRICT. 

1.2 The CONSULTANT will participate in regular coordination meetings (a t least on a monthly basis) 
with the DISTRICT's Project Tvlanager and in miles tone coordination meetings in the development 
of the hydrauli c anal yses . The CONSULTANT is respons ibl e for the minutes of any meetings. 
Drat) meeting minut es must be de livered to the DISTRICT within seven (7) working days of any 
monthly meeting. Coordination and milestone meetings should be combined whenever possib le . 

reo 20 I I C003 , Work Ass ignment No. 4 Page 2 of II Exh ibit A - Scope or Work 
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1.3 The CONSULT ANT will submit an estimate of the total monthly billing projections within seven 
(7) days of the NTP. Thereafter, this estimate will be updated and submitted to the DISTRICT's 
Project M<mager at least ten ( l 0) days before the end of each quarter. 

1.4 The CONSULTANT will submit monthly progress reports at submittal of monthly invoices. The 
report shall be brief and should be no longer than two (2) typed pages. At a minimum, the monthly 
report shall contai n the fo llowing: 

a. A description of the work accomplished by task during the reporting month. 
b. Percent(%) con1pleted for the month and percent(%) ctnmtlative completed lo r each task. 
c. A brief description or the work to be accomplis hed in the following month. 
d. A description of any problems encountered. 

1.5 The DISTRICT has prepa red a separate set or guidel ines for the CONSULT ANT on conducting 
public involvement and public information activities for the D1STRTCT. A copy of these guidel ines 
will be provided to the CONSULTANT by the Public Information Office nnd shall be used by the 
CONSULT ANT if or when preparing public information related materials. 

I .6 The DISTRICT will provide any public notice beyond that described in task 1.5. 

1.7 (Optioual) The CONSULTANT will participate in a public inlormation open house meeting prior 
to send ing the study Technical Datn Notebook (TDN) to FE!'vlA. The CONSULTANT will create 
the map and/or graphic portion of nil exhibit displnys tor the meet ing per OJ STRICT specifications. 
The DISTRICT will create, print, and mount the finn! exhi bit disp lays using the CONSULTANT'S 
maps and/or graphics. The DISTRICT will reserve the meeting venue, secure a certificate of 
insurance, nnd pay any faci lity rental fee. The CONSULTANT will provide refreshments lor the 
open house meet in g. 

1.8 CONSULTANT/DISTRICT Performance Eval uati ons will be pertormed. A tonnal eval uation will 
be performed at the complet ion of the project upon receipt of all del iverables . 

TASK 2- DATA COLLECTION 

2. 1 The CONSULTANT will collect and review pertinent data ti·om the DISTRICT and other outside 
sources. Data to be collected will include previous tlood lwznrd reports and hydrology tor the study 
area; existing readily availab le topographic mnpping; proposed development plans, hi storical 
flooding information; as-built plans for existing structures; FEMA Flood I Iazard Boundary Maps 
and nny Letters of Map Amendment and/or Revisions, and other pertinent in formation. 

2.2 The CONSULTANT will consu lt with oftlcials from the DlSTJ~ICT and the County nne! State 
transportation departments , in order to identi fy local flooding problems and to obtain inlormation 
on cu rrent and planned public works projects, channel modifications, storm drain systems, 
development, and corporate limits. 

2.3 A written summary of the data collected will be included as a section in the Technical Data 
Notebook (TON). A preliminary clralt of this section is due within twenty-one (21) clays of Notice 
to Proceed. The section will be updated to include informa ti on clevelopecl through con tinued 
research that may be necessary as the project proceeds . 

TASK 3- TOPOGRAPI-lJC !\'lAPPING 

FCD 2011 C003, Work As~ignment No. 4 Page 3 of II b hibit 1\ ·- Scope of Work 
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3.1 Topographic melpping with !-foot contour intervel!s (including digitell terrain model datel) will be 
provided for the st udy arcel by the DISTRICT. Th is topogmphie melpping wil l be referenced to the 
Arizona Centml Stelle Plelnc Coordinate System, which is lied to the North American Datum 1983 
High-Accuracy Reference Network (NAD 83 HARN), horizontally; and the North Americm1 
Verticell Datum 1988 (NAVD 88), vertically. The DISTRICT will provide the CONSULTANT 
with aerial photographic imagery !hell is recent enough to be appropriate to the level of study and 
contiguous within the study el rea. 

TASK 4 - FIELD SU HVEY 

4.1 As needed, field surveys and measurements of bridges, cu lverts, and hyclmulic structu res are to be 
obtained by either the CONSULTANT or the DISTRICT when as-buill plans are not <lvai lable, or 
when conditions hilve changed that may impact the delineation. Geodetic Densirication and 
Cadastral Survey (GDACS) control will be the basis of tleld survey. This information should be 
reduced ;mel compiled into CIIJ II " x 17" (max imum size) drawing format approved by the 
DISTRICT, for inclusion in the TON. The infornwti on presented in the drawing should be in a 
format appropriate for usc in future HEC-RAS models. It may be necessary to fie ld survey some 
st ructures since the as-bui lt plans may not be on the same verticil! deltum as the study. 

4.2 Copies ofthe survey field books and otlice calcu lations must be suppl ied by the CONSULTANT to 
the DISTRICT for inclus ion in the TDN. An Arizona Registered Land Surveyor (R LS) must seal 
and sign the smvey notes. This infornwtion can be submi tted separately if approval is obt<linecl 
from the DISTRICT's Project Manager. 

TASK 5- HYDROLOGY 

5.1 Hydrologic Modeling <lnd Hydrologic Summary 

The hydrology from previous studies for thi s area (Wittmann Area Drainage Master Study Update 
(ADJVISU) contract fCD 2002-29) and (Wittmann Area Dra inage Master Plan (ADMP) contract 
f-CD 2004C060) wi ll be used for thi s study. The Consu ltant will utilize existing hydrology models 
(HEC-1) and update precipitation to NOAA 14 val ues for the 10, 50, and 100-yr, 24 hom storms. 
The hydrology modeling will include merging the eastern portion of the Iv!dv!icken Dilm Outlet 
W8sh draitwge from the Wittman ADMSU hydrology to the ivlcMicken Dam Hydrology model 
which includes McTvlicken Dam Out let Channel. The District wi ll provide a hyclrograph for the 
Principal Outlet oflvldv!icken Dan1 to represent the Dam outflow l'or the 10, 50, and 100-yr lloocl. 
The unit hydrograph parameters tor the eastern port ion of the drainage will be converted hom Clark 
to S-graph, consistent with the remainder of the Ivlclvlicken Dam hydrology. Plow routing 
parameters in the existing model will be reviewed for reasonableness. The previous study models 
should be included in the submittal of the hydrologic analysis documentation in order to provide a 
comprehensive package. A Hydrologic Summary of the documentation will be prep<l recl by the 
CONSULTANT as a draft section in the TDN and it will be submitted tor review and approva l by 
the DISTRICT prior to commencing with lloodpl<linmodeling. 

5.2 lvleetings and Field Visits 

One (I) meeting associated with the development of' the hydrologic data shall be held with DISTRICT 
sta!Tat the fol lowing tnilestone: 

FCD 20 II C003, Work Assignment No.4 Page 4 of II Exhibit A - Scope of Work 
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5.3 

A. Meeting nu mber I : This meet ing will occur at!er the preliminary peak ctischnrges hnve been 
estim ated. At this time, the CONSULTANT will have nn opportunity to discuss nny prel iminary 
comments by the DISTRICT. 

Review and 1\pprova l 

The CONSULTANT sha ll obtain approval from the DI STRICT nt ench of the following steps: 

n. Pre li minary clischmge results (Meeting I ) 
b. Cross section locntions with respect to changes in di scharge 

5.4 The Hydrologic Study and Report 

5.4.1 The !lndi ngs of the Hydrologic Summary will be finali zed into a Hydrologic Report that 
will be presented as Section 4 of the Technical Data t otebook and will be prepared in accordance 
with AD\VR St<lte Standards Attachment 1-97 (SSA 1-97) or most recent version. The report will 
be orgnnizecl as specified by the DISTRICT, following SS 1-97 format. The report will include 
backup documentation from the existing hydrology as well as comprehensive drainage displays to 
show nil sub-basins and concentration points with di scharge tables. A compmative analysis 
against regress ion equations will be included in the report. Specific deviations from this 
hydrologic scope shal l not be undertnken without the specific written authori zn tion f!·om the 
DISTRICT's Project fVlanager . 

5.5 Tables and Figures 

5.5.1 Drainage Maps(s) showing the sub-basins, major man-made st n1ctures such as highways, 
levees, railroads, or cu lvert s, and location references (i .e. , street names, Township, Range, 
Section, etc.) at a scale to be agreed upon with DlSTIUCT Staff shall be included in the TDN as 
support for the related hydraulic analysis. The level of detail of thi s map is to be developed 
during the study peri od. A table will be prepared to show the results of the study (i.e. 6-hour and 
24 -hour peak 11ows, etc.) a! major concentration point s. 

5.6 Digitnl Hydrologic Data Deliverables 
Digital data in a GTS shape tile formal for any newly developed hydrologic information will be 
prepared in conformance with the DISTRICT's Hydrologic lnlo nnntion System Data Deli very 
Specitications, Revision 3.1, or Shape File Data Delivery Specifications V 1.2 , date May I ;1

, 2007. 
The following themes nre the ones generally used for Hydrologic data . However, for this study 
there 111ay not be data for every theme identitiecl , or the CONSULTAt\JT might develop clnta for 
themes 110t I istecl. Therefore, only those themes, for which there are data , need to be completed. 
Tf the CONSULTANT lws dat a that doesn' t lit one of the themes li sted here, th e DISTRICT's 
Project Mnnager shall be contacted to determine the appropriate theme fo r that data. 

a. drnbsn (Drainage Bas ins) 

b. drnpthln (Drainage Flowpaths and Routes) 

c. drnpthpt (Concentration Points) 

TASK 6- FLOODPLAIN DELINEATION 
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6.1 Detailed Zone AE Floodpla in delineations with lloodway will be performed for fo ur point fi!1y-live 
(4.55) linea r miles of wash. Water surface profil es will also be computed for the 10- and 50- yen r 
frequ ency storms. Hyd raulic information upon which the delinea tions will be bnsed wi ll be 
obtained by modeling usi ng the U.S. Army Corps of Engineers latest release of HEC-RAS (version 
4.1 .0 or later) and methodology acceptable to FEMA as defined in their Guidelines and 
Specification for Flood Haza rd Mappi ng Partners, April 2003 and f!A Document 12, Appeals, 
Revisions, and Amendment s to Flood Insurance }.'laps, December 1993. The completed del in eat ion 
work will meet the requ irements for fl oodpla in deli neations as prescribed by FE~ti A and the 
ADWR, includ ing the Ari zona Stale Sta ndard for 1-lyclraulic Modeling (SS9-02). 

6.2 The floodplain de lineat ion maps shall have a sca le of I inch = 200 feet. The hydrmtlic modeling 
and de lineati on work maps shall be referenced to the North American Vertical Dat um or 1988 
(NA VD 88). This work shall include inserting the cross sec ti ons, BfE boundary line work, and 
river mile ticks. 

The CONSULT ANT shall provide annotated FIRM panels to illust rate the proposed floodpl ai n 
boundaries in compari son wi th the effective information . The annotated FIRM panels will be part 
of a drat! additi on to the FJS, which shall also include water surface profile plot s and discharge data 
tables. These materials are normally included in Section 7 of the TDN. Excerpts from the effective 
FIS, <lS they relate to the study, shall be included within the TDN appendices as backup 
document ation. 

The CONSULTANT will obtain DISTRICT approvnl at each of the following steps: 

a. 

b. 

c. 
d. 
e. 
f. 

g. 

h. 

Esti mation ofivlanni ng's "n" va lues. 
Cross-section loca tion and orientati on (with respect to channel geometric and bed slope 
changes, and mass-flow pnths) 
Hydraulic model f'eatme names in context with CAD/GIS standards 
Hydraulic model document ation 
Drnn and !inal lloodplain (natmal) delineation . 

Draft and final t1oodway delineation 

Drat! Hydraul ics TDN section docu mentation (SectionS of the TON). 

DraH FlS TDN Section documentation (Section 7of t he TDN). 

6.3 Fie ld Recon naissance 

6.3. 1 The CONSULTANT will conduct a lield reconnaissance of the study area. This will include 
observation of channe l and tloodplain cond itions for estimating Manning's "n' ' val ues; 
photograph ic clocumentntion of tlooclplain characterist ics; determination of channel bank 
char8cteristics; det erm ination of channel bed pnrticle size; observation of possible overtlow 
area ; observa tion and classification of levees or ot her llood control structures and nominn l 
measurement of bridge and cul vert dimensions not included in the survey task. Such 
measurements will be made to classify smaller cross-dra inage st ructures ils non-effective. 

6.3.2 Manni ng's "n'' va lues nre to be determined usin g the methodology in the USGS report. 
Seleclion I!{ Manning '.1· Roughness Coe/!1cienfj(Jr Nat uml 0/1(1 Consfntc!ed Vegetated and Nun
Vegefati!d C!trunli!l, allil Jlegi! fation Muin tenmlci! Plan Guidelines j(n· Jlegetatecl Cl11111nels in 
Ci!ntml Arizo1111, 2006. If approved by the DISTRICT, another report entitl ed, Esti/1/oted 
Manning's Rollgl111ess Coe!Jicients j(J I' 5'tremn Channels and Floodploins in Maricopa County, 
1991, may be substituted . Copies of these reports arc avai lable tltrough the DISTRICT. 
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6.4 

ivln nn ing's ·•n "' va lues can be presented for typical reach types observed in the projec t nrea, 
rather than specific reaches of specifica ll y named watercourses. It is anlicitJaled that several 
cl iiTcrcnt reach types will be idcn ti lied during the fie ld reconnaissance. Supplement al field 
photos wil l be used to substantiate slight roughness va lue va ri at ions from otherwise typicil l 
reach types, for locations where sligh t roughness value variations can be applied wit hout 
prov iding compl ete calcu lat ions. These variations will be fully documented in Section 5 of the 
TDN and in the hydraul ic mode l's General Descr ipti on. 

6.3 .3 Representati ve Man ning's "n" va lues will be selected and documented in a reconnai ssa nce, "n 
val ue' ' report. The report wi ll present the ca lcu lated determin ati on of channel and overbank " n'' 
values using captioned color photographs fo r each type in the project area, ~mel the extents of 
each type wi ll be displayed on an exhi bit . The ·'n va lue'' 1·eport will a lso di scuss tlooclplain 
condi tions afTccting the delineation, describe all stn1ctures and obstructions, and provide co lor 
photos or photocopies of maj or hydraulic structmes. Photo location for chnnncl s, structures, 
and " n" va lue determinations will then be clispl ayecl on reduced scale nwpp ing and incl uded in 
the draft TDN Hydraulic document ation append ix and in all subsequent TDN versions. 

Cross Sect ions 

6.4 .1 The locat ion nncl alignmen t of cross sections and channel centerl ines wi ll be subm itted for the 
DJSTRJCT' s review and approva l. Cross sections shall be located at the same location as 
effec ti ve model cross sections where practicable. Cross sect ions will be spaced approx imately 
every five hund red feet, unless geographic or structu ral constraints dictate otherwise, and will 
extend the full width or the area inundated by the SPP discharge of 14,000 cfs. Cross section 
placement locations shall be selected with respect to grade-breaks in the chann el profil e, 
chan nel geometric vHria tions, and existing struct ures such as roads, rail ways, drainage featu res 
and contluences, as well as at fut ure roadway alignment s and cadastral sect ion lines. Cross 
section spacing shou ld be clo ne in such a way as to minimize computational head loss and 
where natural cha nnel bed grade breaks evidentl y occur in thalweg pro fi le plo ts. Cross secti on 
sta tioning wi ll be from left to right looking downstream with the hydraul ic baseline at station 
I 0,000. Identification of c ro~s section will be in river mi les, increasing upstream. The cross 
secti ons may need to be reoriented or altered after running the HEC-RAS model to ensure that 
they are perpend icular to the center of mnss nf flow per FEMA criteri a. Cross sections 
develotJecl by the HEC-RAS interpo lation feat ure are not to be used . The CONSULTANT must 
coordinate and then docu ment the methodology for generating the cross sec tion geomet ric da ta. 
Acceptable methods might include co llecting the data directl y off paper copies of the 
DJSTRJCT' s contour mapp ing, use of a compu ter program to develop the datil from digita l 
informal ion , or from fi eld surveys. 

6.4 .2 The HEC-RAS output in the TDN, in add ition to sununary tables and a full output report, 
shnll inc lude fully labeled pro fi le and cross sect ion plots. 

6.4 .3 Check-R AS reports and RAS-PLOT profi les of the l 00-year event will be crea ted for 
inclusion in to the TDN. Digital export file (dx() fornwl of the profiles will also be provided. 

6. 5 Bridges and culvert s must be modeled accordin g to 1-l EC-RAS modeling requ irements for the 
selected routine. Where multiple bridges occur, each bridge will be modeled scpmately. The 1-I EC
RAS modeling results for bridges, cu lvert s, and other hydrmdic strudures mu st be checked by 
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6.6 

6.7 

using independent methods approved by the DISTRICT to analyze these structures. The hydraulic 
effects of bridges and cu lvert s shall be incorporated into assessi ng the lloodplain arou nd such 
structures, especia lly in areas where poncling will occur. Minor conveyance structures such as small 
culvert s (i.e. less than Jo·· in diameter), or, structures considered like ly to become clogged duri ng 
the I 00-year peak discharge, shall not be included in the hydraulic analyses . 

It is possible that during the course of the hydraulic modeling, it will be di scovered that the 100-
year event t1 ows break ou t of one or more of the reaches being studied . If the modeling suggests 
that any t1ow breakouts occur, the CONS ULTANT will promptly contact the DISTRICT to 
coordinate l'tn appropri ate course of act ion, which may include modifica tion of the SOW, schedu le, 
and fee for the project. 

Flood Zones will be det ermined according to FEMA criteria and will be clearly labeled on the Jinal 
drawings . The draw ing cover sheets sha ll show the st udy title and DISTRICT contract number, and 
should show both location clllcl vicinity maps and a sheet index in a cadastral section background . A 
li st of survey controlmotwments (or ERM 's) with elevations and coordinates shall be shown along 
with topographic mapping contour interval , vertical and horizontal datum's, coordinates, and the 
conversion factor between NAVD88 and NGVD29 vertical datum's. A tield survey certificat ion 
note (if necessary) will be provided and will include the signature and seal of the RLS responsible 
for all ground survey. The names of the companies and elates for both the topographic !light s <1 ncl 
the aerial photography flights shall be li sted. 

6.8 The main project Description box of the HEC-RAS models should include the lollowing: 

a. Project ame, f<CD Contract Number, work assignment number, and project control number 

b. CONS ULTANT Name, phone number, address, website address, and company Job Number 

c. Study Purpose 

d. File Name and latest run clate/linal date if completed 

e. Vertical Datum of the model, base map date, and base map contractor information 

f. Any notable features that arc considered un ique or unusual to the hydraulic modeling 

g. H EC-RAS program version 

h. Source of Hydrology and discharges used 

1. Wash names including Ri ver <1nd Reach Names used in the HEC-RAS modeling 

I· Subsequent update information, if any 

Tn addition, minor descriptions should be added to the model fo r hyd raulic cross sections located 
above or below drainage structures, at sec tion lines, at highways and railway cross ings, at canals , 
and at confluences. Model descri ptions should be added to cu lvert s and l<1 teral structures, and at any 
other features considered pert inent to the modeling. 

6.9 The CONSULTANT will provide work maps using the DISTRfCT's most rece nt contour mapp ing. 
The work map drawings wi II be 24 ,. X 36" in size. The work map sea le wi II be I ,. = 200'. The 
cover sheet of the work map drawings shall be prepared in a manner to be approved by the 
DISTJUCT. Each study sheet work map drawings shall include the project title, contract number, 
source of topographic mapping, nnd a location map showing the geographic range covered by each 
speci fie mapping sheet . Each study sheet wi II include watercourse nnmes and existing floodplain 
boundari es , proposed tlooclplain boundaries, a north arrow, map sca le sect ion lines and section 
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corners, current st reets and highway names, subdivision boundary names, Horizontal and Vertical 
Datum references (S tate Plcme Coordinate System, NAD 83, and NAVD 88) any of Jv!CDOT' s 
GDACS monuments r~nd NGVD monuments located within indi vidual sheet boundr~ri es, major 
drainage features , corporate boundaries, hydraulic cross section lines, sheet index map, peak 
discharges, and rela tive Tow nship and Range labels. A conversion facto r from NA VD 88 to NGVD 
29 should also be shown. On ly the delineation for the 100-yr event will be included in the TON for 
submittal to FElvlA. 

A separate set of work maps showing the srr (Q= 14,000 cis) llooclplain wi ll be prepared . 

6.1 0 Technicr~l Data Notebook (TON) 

6. 1 0. 1 The Jindings of the floodplain delineation study will be presented in Sect ion 5 of the TON 
and will be prepared in accordance with AOWR State Standards Attaclunent 1-97 (SS 1-97) 
or most recent version. The report will be organized as specified by the OJSTRJCT 
standards , following SS I-97 format . 

6.1 0.2 The hydraulic analysi s/] LEC-RAS output in the TON, in addition to summary tables and 
full output report, should include fully labeled cross section plots. Section pl ots should be 
grouped per st udy reach , and reach groups should be separated and then indexed within the 
main report to exped ite data recovery. 

6.11 The CONSULTANT shall review the output of the HEC-RA.S compute r model to ensure the !low 
depths and velocities are reasonable and rea li st ic with respect to those expected in this watershed. 
This will include a compari son of !low velocities in the hydraulic analysis with those re lated to 
hyd rologic routing. Adjustments to the model input should be compl eted as necessa ry to obtain the 
most realistic resul ts. The CONSULTANT sha ll provide proper QA/QC of the models and TON 
before delivering to the DISTIUCT. 

6.1 2 The CONSULTANT shall till out all the forms required by FEI'v!A (MT-2 forms) for the submittal 
of a Floodpla in Deli neation Study as " Letter of rvlap Revision ( LOIVI R) reques t. 

TASK 7 - DIGITAL DATA 

Digital data shall be cleliverecl in confornHmcc with the DISTRICT's I-lyclrologic lnrormati on 
System Data Delivery Specifications, Revi sion 3. 1, or Shape Pile Data Delivery Speci lkations 
Vl.2 ., date May 1' \ 2007 and wi ll be prepared in conformance with the above standards. The 
following themes are generall y used fo r the data developed for floodp lain Deli neation Studies. 
However, for thi s study there may not be data for every theme identifi ed here, or the 
CONSULTANT might develop data for themes not li sted here. Therefore, only those themes for 
which there are data need to be completed. If the CONSULTANT has data that does not tit one of 
the themes li sted here, the DISTRICT' s Project Manager shall be contacted to determine the 
appropriate theme for that data. 

a. PRJ (Projec t Bounclr~ries) 
b. DQ (Data Qwliity) 
c. FPSRFFCD (Pioodplain FCD \Vater 

Surfnce Elevntion) 

lTD 20 II C003, Wo rk Assignment No. 4 Page 9 of I I 
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e. FPZNFCD (Fioodpbin FCO Zone) 
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f. FPI3LN (Floodplain Baseline Route g. PRJDAT (Project !clentilicnti on) 
System) 

The DISTRICT will provide the CONSULTANT with the project lD (prj-rid), necessary to 
complete the Digital Data delivery pending floodplain tiles prior to the finalization of 
remaining Data files. 

TASK 8 - DELIVERABLES 

8. 1 The CONSULTANT will provide both paper and electronic dcli vcrables at the comp letion of each 
task unless otherwise approved in adva nce by the DISTRICT. 

8.2 Prior to FEMA Submitt al: The CONSULTANT will deliver the following items to the DISTRICT. 

8.2.1 Two (2) copies of the Draft TDN including draft work maps according to ADWR State 
Standards Attachment 1-97 (SS 1-97) or most recen t version. The report shall be organ ized 
as spec iliecl by the DJSTRTCT standards, following SS 1-97 format. All products will be 
labeled "Drilti" or ''Prcliminilry .. prior to approval from FEiv1A . 

8.2.2 Preliminary Digital Data Delivery including all digi tal tiles li sted umler Task 7 applicable to 
the final deli verabl e. 

8.3 PElviA Submittal: The CONSULTANT will submit the following items to the DISTRJCT for 
review by FEl'vlA and any ot her appropriate governmental agency. All of the following products 
are considered del iverables tor the PEMA submittal: 

8.3.1 Two (2) complete sets of blackline paper topographic base maps with aerial photo 
background and the lloodplain delineations shown. All drawings will be signed and sealed 
by persons of appropriate professional rcgistration(s). Each registrant will provide a specific 
statement as to what service they performed. 

8.3.2 Two (2) complete copies of the Technical Data Notebook, including completed FEMJ\ 
fo rms, annota ted Flood lnsmance Rate Maps showing the proposed delineation and HEC
RAS input /output fi les on compact disc. The Technical Datil Notebook will be prepared in 
nccordnnce with ADWR State Standards Attachment 1-97 (SS 1-97) or most recent version. 
The no tebook will be organ ized as specified by the DISTRICT, following SS 1-97 f·o rmat. 

8.4 Final Submittal: The following products are considered de liverables tor the tinn l submitt nl to the 
DISTRICT afler FEI'v!A approved is issued. 

8.4 .1 One (I) com plete se t of ivlylars and two (2) complete sets of scaled blaekline paper flood 
study work topographic map sets with the aerial photo background and the tloodplain 
cleli neMions shown or scaled PDF copies. All drawings will be signed and sea led by persons 
of appmpriate profess ional rcgistrat ion(s). Each registrant will provide a speci lic statement 
as to what service they pertormed. 

8.4.2 All remaining hydrologic and tlooclp lain delineation data in conformance with the 
DI STRI CT's HI S Specificati ons. 

8.4.3 Two (2) complete copies of the Technical Data Notebook including HEC-R1\S input/output files 
on compact di sc (based upon the level of changes during the FEMA review process, thi s may require onl y 
change-ou ts of modified pages and/or disks). The Technical Data Notebook will be prepared in 
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accordance with ADWR State Standards Attachment 1-97 (SS 1-97) or most recent version. The 
notebook will be organized as specified by the DlSTRlCT, following SS 1-97 fo rmat. This submittal or 
the Technicnl Dntn Notebook shn ll include any correspondence and/or meeting minutes with the 
reviewing agencies nnd slw ll retlect nny revisions required by those reviewing ngencies. Revisions may 
include, but are not limited to, addressing FEMA's comments, modifications to the delinentionnwps, the 
HEC-RAS model , nnd/or the Final Report. The report shall also be prepared in PDF format. 
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• Flood Control District 
of Maricopa County 

Board of Pi rectors 
Denny Barney, District 1 

Steve Chucri, District 2 

Andrew Kunasek, District 3 
Clint L. Hickman, District 4 

Mary Rose Wilcox, Dist rict 5 

2601 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-4601 
TI: 602-505-5897 

• 

• 

January 3, 2014 

Dos Rios Homeowners Association 
Alpha Community Management 
P.O. Box 12169 
Glendale, AZ 85318 

RE: Notification of I% (1 00-year) Annual Chance Water-Surface Increases or Decreases and 
Widening or Narrowing of the 1% Annual Chance Floodplain and Intent of Flood Control 
District of Maricopa County to Revise the Floodway for McMicken Dam Outlet Wash 

Dear Dos Rios Homeowners Association: 

The Flood Control District of Maricopa County (District) has recently completed a study to re
analyze floodplain delineations in the McMicken Dam Outlet Wash near your property and has 
determined that the floodplain needs to be revised. The District regularly conducts studies to 
identify or re-analyze floodplains throughout the county. 

The District has submitted the results of the study to Federal Emergency Management Agency 
(FEMA) so they can update the floodplain and flood zones on the Flood Insurance Rate Maps 

(FIRM). A 1 00-year flood has a 1% chance of occurring or being exceeded in any given year. 
The FIRM is used to determine flood insurance rates and to help the community with floodplain 
management 

The Letter of Map Revision will result in: 

Increases and decreases in the I% annual chance water-surface elevations with a maximum 
increase of 5.7 feet at a point approximately 11,600 feet upstream of the confluence with the 
Agua Fria River and 60 feet upstream of El Mirage Road (northern culvert) and a maximum 

decrease in the 1% annual chance water-surface elevation of 0.6 feet at a point approximately 



• 3,925 feet upstream of the confluence with the Agua Fria River and 70 feet downstream of El 
Mirage Road (southern culvert). 

• 

• 

Widening and narrowing of the 1% annual chance floodplain with the maximum widening of 
approximately 1,300 feet located north of the Sundero subdivision in the Cross River 
Homeowner Association channel west of Pinnacle Peak Road at a point 16,975 feet upstream of 
the confluence with the Agua Fria River and the maximum narrowing of approximately 350 feet 
at a point approximately 3,700 feet upstream of the confluence with the Agua Fria River. 

This letter hereby gives notice of the District' s intent to revise the floodway for the McMicken 
Dam Outlet Wash from its confluence with the Agua Fria River to the lower portion of the 
McMicken Dam Outlet Channel, approximately 1.46 miles upstream ofLoop 303. 

As a result of the floodway revision, the floodway shall widen with a maximum of 
approximately 325 feet at a point approximately 16,250 feet upstream of the confluence with the 
Agua Fria River and a maximum narrowing of approximately 350 feet at a point approximately 
3,700 feet upstream of the confluence with the Agua Fria River. 

If you have any questions or concerns about the proposed changes to the FIRM or its effect on 
your property, you may contact me at ( 602) 506-2201 . 

Sincerely, 

-:J{~v£1:~~ 
Kenneth Rakestraw 
Hydrologist 



MR. JOHN HAUSKINS KEN AKOH ARREY TRICIA BROWN 

MCDOT ADOT MCDOT 
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.EN IX AZ 85009 PHOENIX AZ 85007 PHOENIX AZ 85009 

MARK EDELMAN, AICP KEVIN BERNER ALPHA COMMUNITY MANAGEMENT 

ASLD AAM, LLC RE : DOS RIOS HOA 

1616 W ADAMS ST 1600 W. BROADWAY RD, STE 200 P.O. BOX 12169 
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Flood Control District 
of Maricopa County 

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 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone : 602-506-1501 
Fax: 602-506-4601 
TT: 602-505-5897 
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September 9, 2013 

Mr. John Hauskins 
MCDOT 
2901 W Durango St 
Phoenix, AZ 85009 

Re: Notification of 1% (1 00-year) annual chance water-surface elevation increases or decreases {and 
widening or narrowing of the 1% annual chance floodplain} 

Dear Mr. Hauskins: 

The Flood Control District of Maricopa County (District) has recently completed a study to re-analyze 
floodplain delineations in the McMicken Dam Outlet Wash near your property and has determined that 
the floodplain needs to be revised. The District regularly conducts studies to identify or re-analyze 
floodplains throughout the county. 

The District has submitted the results of the study to Federal Emergency Management Agency (FEMA) 
so they can update the floodplain and flood zones on the Flood Insurance Rate Maps (FIRM). The FIRM 
for a community depicts land which has been determined to be subject to a 100-year flood. A 100-year 
flood has a 1% chance of occurring or being exceeded in any given year. The FIRM is used to determine 
flood insurance rates and to help the community with floodplain management. To help you better 
understand your Zone designation, enclosed you will fmd a Zone AE fact sheet and a map of the area in 
which your property is located. 

This letter is to inform you that the revision of the 1 00-year water-surface elevation and floodplain 
impacts your property. 

The updated analysis results in changes in floodplain widths (both increases and decreases) and changes 
in Base Flood Elevations associated with the watercourses that were studied. 

The watercourses impacted by this study are: 

McMicken Dam Outlet Wash from near Terminus 
of McMicken Dam Outlet Channel to Agua Fria River, Zone AE 

The District anticipates that FEMA will adopt the study within the next eight months. In the interim 
period, the District and other jurisdictions will use the data as the "best available information" for area 
floodplain management. 
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If you have any questions or concerns about the proposed changes to the FIRM or its effect on your 
property, you may contact me at 602-506-2201 

Sincerely, 

·:tl~~~ 
Kenneth Rakestraw 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

8.4 FEMA Correspondence 

B 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRonucr1o A, D T EcH JCAL SERVICES CoNTRAcroR 

Mr. Kenneth Rakestraw 
Hydrologist 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Dear Mr. Rakestraw: 

August 19, 2013 

IN REPLY REFER TO: 
Case No.: 13-09-2729P 
Community: Maricopa County, AZ 
Community No.: 040037 

316-AD 

This responds to your request dated June 27, 2013 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 about the request is 
listed below. 

Identifier: 

Flooding Source: 

FIRM Panels Affected: 

Mcmicken Dam Outlet Wash Floodplain 
Delineation Study 

Mcmicken Dam Outlet Wash 

04013C0155G and 04013C0165G 

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 will 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 enclosed for your information. 

FEMA receives a very large volume ofrequests and cannot maintain inactive requests for an indefinite 
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee 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 Clearing house, 847 South Pickett Street, Alexandria, VA 22304-4605 PH: 1-877-FEMA MAP 

STARR, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor tor the National Flood Insurance Program 
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If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Information 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, Salman Babar, by e-mail at salman.babar@stantec.com or by telephone at (301) 513-8890, or 
the Revisions Coordinator for your request, Ms. Sonal Kulkarni., at 
Sonal.kulkarni @starr-team.com or at (240) 542-3102. 

cc: Mr. Nathan Ford, P.E. 
RBF Consulting, a Baker Company 
2929 North Central Ave, Suite 800 
Phoenix, AZ 85012 
Email: nford@rbf.com 

Mr. Brian Cosson, CFM 
State NFIP Coordinator 
Arizona Dept. of Water Resources 
Phoenix, AZ 85012-2105 
Email: btcosson@azwater.gov 

Mr. Timothy S. Philips, P.E. 
2801 West Durango Street 
Phoenix, AZ 85009 
Email: tsp@mail.maricopa.gov 

Sincerely, 

Alex Haptemariam, P.E., CFM 
MT -2 Process Manager 
STARR 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRooucno A o TECHNICAL SERVICES Co TRAcrOR 

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

Case No.: 13-09-2729P Requester: Mr. Kenneth Rakestraw 

Community: Maricopa County, AZ Community No: 040037 

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

1. The submitted application did not include a duplicate effective hydraulic model. The effective 
model used to produce the Flood Insurance Rate Map (FIRM) must be obtained, reproduced on 
your equipment, and submitted as the duplicate effective model. As stated in the instructions for 
Application/Certification Form 2, Section B, Hydraulics, if the effective model is not available, a 
model must be developed that matches within 0.5 foot the base (1-percent-annual-chance) flood 
profile published in the Flood Insurance Study (FIS) report. This model should then be submitted 
as the duplicate effective model. Please submit a duplicate effective hydraulic model for 
Mcmicken Dam Outlet Wash. Please provide digital copies of the input and output files for this 
model. 

2. The submitted application did not include a corrected effective hydraulic model. The corrected 
effective model corrects any errors that occur in the duplicate effective model, adds any additional 
cross sections, and/or incorporates more topographic information than that used in the effective 
model. It must not reflect any manmade physical changes since the date of the effective model. If 
additional cross sections/more detailed topography is available, these sections should be added to 
the corrected effective model. The updated topography should reflect the physical conditions of 
the area at the time of the effective modeling. Please submit a corrected effective hydraulic model 
for Mcmicken Dam Outlet Wash. Please provide digital copies of the input and output files for this 
model. 

3. The submitted application did not include an existing/pre-project conditions hydraulic model. The 
existing/pre-project conditions model should reflect any modifications that have occurred within 
the floodplain since the date of the effective model but prior to construction of the project for 
which the revision is being requested. If no modification has occurred since the date of the 
effective model , then this model would be identical to the corrected effective model or duplicate 
effective model. Please submit an existing/pre-project conditions hydraulic model for Mcmicken 
Dam Outlet Wash. Please provide digital copies of the input and output fi les for this model. 

4. Our review revealed surcharges greater than 1.0 foot between the natural (unencroached) and 
encroached profiles of the revised conditions HEC-RAS hydraulic model. Please revise the 
floodway analysis to produce maximum surcharges of no more than 1.00 foot throughout the 
revised reach of Mcmicken Dam Outlet Wash . 
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5. Please ensure that the floodway top width at each cross section on the workmap agrees with the 
top width calculated in the hydraulic model at the corresponding cross section. Please provide 
paper and digital copies of the topographic workmap. 

6. The normal depth of 0.0025 is being used as boundary condition whereas the profile is showing 
the average energy slope of 0.008. Additionally, William Drive culvert inverts do not match the as 
built plans. Please revise the hydraulic model and submit digital copies. 

7. Cross section 4.199 shown in workmap entitled "Mcmicken Dam Outlet Wash" prepared by RBF 
Consulting dated June 24, 2013; does not match the cross section shown in GIS shape file. Please 
correct the cross section and submit a digital copy. 

8. The HEC-RAS hydraulic computer model submitted show velocities as high as 12 feet per 
second. Because of the high erosive velocities and the lack of submitted documentation to show 
that the riprap along the El-Mirage Road (As-built sheet D65A) is adequate to withstand these 
erosive velocities, erosion and sediment transport calculations must be submitted to show the 
effects that erosion and sediment will have on the 1-percent-annual-chance Flood Elevations. 

9. Please submit documentation of the individual legal notices that were sent to property owners 
who are affected by any increases in width and/or shifting of the floodplain of the flood having a 
1-percent chance of being equaled or exceeded in any given year (base flood) and/or increase in 
Base Flood Elevations. Legal notice may take the form of certified mailing receipts or 
certification that all property owners have been notified, with an accompanying mailing list and a 
copy of letter sent. Examples of individual notices can be found on pages 12 through 17 of the 
instructions for the MT-2 application/certification forms, which may be accessed at 
http://www .fema.gov /library/view Record.do ?id= 1493 . 

10. Please submit a copy of the public notice distributed by City of Troy, MI stating their intent to 
revise the regulatory floodway, or provide a statement that city officials have notified all affected 
property owners, in compliance with Paragraph 65.7 (b)(l) of the National Flood Insurance 
Program regulations. These notices must include the extent of revision, the changes to the 
regulatory floodway, and contact information for any interested parties. An example of public 
notice can be found in Figure 3 of the MT -2 instructions, which may be accessed at 
http://www.fema.gov/library/viewRecord.do?id=1493 . 

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



Flood Control District 
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LOMC Clearinghouse 
Attention: Salman Babar 
847 South Pickett Street 
Alexandria , VA 22304-4605 

Re. Case Number 13-09-2729P, McMicken Dam Outlet Wash Floodplain Redelineation Study 

Dear Mr. Babar: 

In response to the request for additional data by letter of August I 9, 2013 and following our phone 
conversation of April 22 , 2013 including the District's consultant, Nathan Ford, RBF, Inc. , please 
see below our responses shown in italics below each item. 

I. 

2. 

The submitted application did not include a duplicate effective hydraulic model. The effective 
model used to produce the Flood Insurance Rate Map (FIRM) must be obtained, reproduced on 
your equipment, and submitted as the duplicate effective model. As stated in the instructions 
for Application/Certification Fonn 2, Section B, Hydraulics, if the effective model is not 
available, a model must be developed that matches within 0.5 foot the base (!-percent-annual
chance) flood profile published in the Flood Insurance Study (FIS) report. This model should 
then be submitted as the duplicate effective model. Please submit a duplicate effective 
hydraulic model for Mcmicken Dam Outlet Wash. Please provide digital copies of the input 
and output files for this model. 

Response: This study is a complete restudy of the entire length of McMicken Dam Outlet 
Wash and provides an updated continuous F!S model for the whole reach. The impetus of the 
study was to account f or new hydrology, new topographic data, and improvements already 
constructed that are not reflected in the effective model. The existing conditions model 
submitted represents the current conditions as encountered in the field. This model is more 
accurate than producing a duplicate effective hydraulic model and updating it to generate the 
corrected effective model because eve1y thing is d({ferentji-om the effective model including the 
model software, hydrology, vertical datum, topographic data, and additional mod(fications. 
For example, the e.ffective model was generated in HEC-2 using 2:foot contour data on NGVD 
1929 datum. The restudy model was generated in HEC-RAS using 1 :foot contour data on 
NA VD 1988 datum with updated hydrology. 

The submitted application did not include a corrected effective hydraulic model. The corrected 
effective model corrects any errors that occur in the duplicate effective model, adds any 
additional cross sections, and/or incorporates more topographic infonnation than that used in 
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the effective model. It must not reflect any manmade physical changes since the date of the 
effective model. If additional cross sections/more detailed topography is available, these 
sections should be added to the corrected effective model. The updated topography should 
reflect the physical conditions of the area at the time ofthe effective modeling. Please submit a 
corrected effective hydraulic model for Mcmicken Dam Outlet Wash. Please provide digital 
copies of the input and output files for this model. 

Response: Refer to the response to Comment 1. 

3. The submitted application did not include an existing/pre-project conditions hydraulic model. 

4. 

5. 

The existing/pre-project conditions model should reflect any modifications that have occurred 
within the floodplain since the date of the effective model but prior to construction of the 
project for which the revision is being requested. If no modification has occurred since the date 
of the effective model , then this model would be identical to the corrected effective model or 
duplicate effective model. Please submit an existing/pre-project conditions hydraulic model for 
Mcmicken Dam Outlet Wash. Please provide digital copies ofthe input and output files for this 
model. 

Re~ponse: There is no project associated with this study since it is a redelineation study. 
However, since the effective model date four culverts have been constructed which are included 
in the existing condition/restudy model. Per our phone conversation on August 22, 2013, it 
was stated that this model is necessmy to make a comparison to see the impact of the culverts 
for possible violations. We understand this is necessG!y for CLOMRs but the culverts are 
already in place and any impact is isolated to property owned by the Flood Control District of 
Maricopa County, Maricopa County Department of Transportation, and Arizona Department 
ofTransportation. 

Our review revealed surcharges greater than 1.0 foot between the natural (unencroached) 
and encroached profiles of the revised conditions HEC-RAS hydraulic model. Please 
revise the floodway analysis to produce maximum surcharges of no more than 1.00 foot 
throughout the revised reach ofMcmicken Dam Outlet Wash. 

Response: There are no surcharges greater than 1.0 foot. Please refer to the attached PDF 
which shows the surcharge elevations for each cross section. Per our phone conversation on 
August 22, 2013, the Encroachment Table 3 was used to verifY the change in water swface 
elevation. This table uses the first profile as the base water swface elevation. So the results 
reported in this table are compared to the I 0-year water sw:face elevation instead of the I 00-
year floodplain (profile 3) versus the 100- year floodway (profile 4). 

Please ensure that the floodway top width at each cross section on the workmap agrees with 
the top width calculated in the hydraulic model at the corresponding cross section. Please 
provide paper and digital copies of the topographic workmap. 

Response: All floodway top widths agree with the calculated top widths in the hydraulic 
model. Topographic worlcmaps were provided in 11 x 17 and 24 x 36format as well as pdfs 
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Page 3 of 4 

on the CD previously. Per our phone conversation, the floodplain top widths were also 
mentioned. Many of the cross sections have divided flo w or areas where there are small, 
localized high spots included within the floodplain delineation Please note that the top width 
from the HEC-RAS output table may not be accurate for these cross sections and the 
d!fference betrveen the Station Water Sw:face Right and Station Water Sw:face Left will 
match the workmap top widths. 

The nonnal depth of 0.0025 is being used as boundary condition whereas the profile is showing 
the average energy slope of0.008 . Additionally, William Drive culvert inverts do not match the 
as built plans. Please revise the hydraulic model and submit digital copies. 

Response: The normal depth of 0.0025 is the slope of the channel downstream of Cross 
Section 0.324 to the COl?/luence of the Agua Frio River. The profile average energy slope of 
0.008 was computed between Cross Section 0.324 and 0.414. 

The Williams Drive culvert as-built plans are on NG VD 1929 and the model is on NA VD 1988. 
Refer to Section 3.2for additional discussion of the datums. 

Cross section 4.199 shown in workmap entitled "Mcmicken Dam Outlet Wash" prepared by 
RBF Consulting dated June 24, 2013; does not match the cross section shown in GIS shape 
file . Please correct the cross section and submit a digital copy . 

Re:-.ponse: Per our phone conversation on August 22, 2013, there are two Cross Sections 
4.199 included in the GIS shapefile. Cross Section 4.199 was extended for the Standard 
Project Flood Ana~ysis requested for local information only. Please disregard or delete the 
longer cross section as it is not associated with the FEMA submittal. 

The HEC-RAS hydraulic computer model submitted show velocities as high as 12 feet per 
second. Because of the high erosive velocities and the lack of submitted documentation to 
show that the riprap along the El-Mirage Road (As-built sheet D65A) is adequate to 
withstand these erosive velocities, erosion and sediment transport calculations must be 
submitted to show the effects that erosion and sediment will have on the !-percent-annual
chance Flood Elevations. 

Response: For the culvert scour analysis, please refer to Section 5. 0 of the El Mirage Road 
- Phase B Bell Road to Deer Valley Drive Final Drainage Report for Beardsley Road to 
Deer Valley Drive Maricopa County, Arizona MCDOT Project No. (TT103/TTI04) July 
2009. The entire report is provided on a CD (enclosed). 

Please submit documentation of the individual legal notices that were sent to prope1iy owners 
who are affected by any increases in width and/or shifting of the floodplain of the flood 
having a 1-percent chance of being equaled or exceeded in any given year (base flood) and/or 
increase in Base Flood Elevations. Legal notice may take the fonn of certified mailing 
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receipts or certification that all property owners have been notified, with an accompanying 
mailing list and a copy of letter sent. Examples of individual notices can be found on pages 
12 through 17 of the instmctions for the MT -2 application/certification fonns, which may be 
accessed at http://www .fema.gov/library/viewRecord.do?id= 1493 . 

Response: The Flood Control District of Maricopa County owns the majority of the property 
affected by any changes to the floodplain . Documentation will be provided to the affected 
property owners. 

I 0. Please submit a copy of the public notice distributed by City of Troy, MI stating their intent to 
revise the regulatory floodway, or provide a statement that city officials have notified all 
affected property owners, in compliance with Paragraph 65.7 (b)(!) of the National Flood 
Insurance Program regulations. These notices must include the extent of revision, the changes 
to the regulatory floodway, and contact information for any interested parties. An example of 
public notice can be found in Figure 3 of the MT-2 instmctions, which may be accessed at 
http://www .fema.gov/library/viewRecord.do?id= 1493. 

Response: Th e Flood Control District of Maricopa County owns the majority of the property 

affected by any changes to thefloodway. Documentation will be provided to the affected property 
owners. 

We appreciate your review of the additional data provided and look forward to advancing toward 

acceptance of the McMicken Dam Outlet Wash Redelineation Study . 

Sincerely, 

Ke1meth Rakestraw 
Project Manager 
Flood Control District of Maricopa County 

Enclosures : As stated 
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cc: athan Ford (without enclosures) 

Project l\1anager 

RBF Consulting 

2929 N. Central Avenue, Suite 800 

Phoenix, AZ 85012 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRooucn o AND T EcH ICAL SERVICES C o TRAcroR 

Mr. Kenneth Rakestraw 
Hydrologist 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Dear Mr. Rakestraw: 

November 22, 2013 

IN REPLY REFER TO: 
Case No.: 13-09-2729P 
Community: Maricopa County, AZ 
Community No.: 040037 

316-AD 

This responds to your request dated June 27, 2013 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 about the request is 
listed below. 

Identifier: 

Flooding Source: 

FIRM Panels Affected: 

Mcmicken Dam Outlet Wash Floodplain 
Delineation Study 

Mcmicken Dam Outlet Wash 

04013C0155G and 04013C0165G 

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 will 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 enclosed 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/fee 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 Clearing house, 847 South Pickett Street, Alexandria, VA 22304-4605 PH: 1-877-FEMA MAP 

STARR, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 
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If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Information 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, Salman Babar, by e-mail at salman.babar@stantec.com or by telephone at (30 1) 513-8890, or 
the Revisions Coordinator for your request, Ms. Sonal Kulkarni., at 
Sonal.kulkarni@starr-team.com or at (240) 542-3102. 

cc: Mr. Nathan Ford, P.E. 
RBF Consulting, a Baker Company 
2929 North Central Ave, Suite 800 
Phoenix, AZ 85012 
Email: nford@rbf.com 

Mr. Brian Cosson, CFM 
State NFIP Coordinator 
Arizona Dept. of Water Resources 
Phoenix, AZ 85012-2105 
Email: btcosson@azwater.gov 

Mr. Timothy S. Philips, P.E. 
2801 West Durango Street 
Phoenix, AZ 85009 
Email : tsp@mail.maricopa.gov 

Sincerely, 

Alex Haptemariam, P.E., CFM 
MT -2 Process Manager 
STARR 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRo Ducn o AND T EcH JCAL SERVICES C oNTRAcro R 

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

Case No.: 13-09-2729P Requester: Mr. Kenneth Rakestraw 

Community: Maricopa County, AZ Community No: 040037 

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

1. Please submit documentation of the individual legal notices that were sent to property owners 
who are affected by any increases in width and/or shifting of the floodplain of the flood having a 
! -percent chance of being equaled or exceeded in any given year (base flood) and/or increase in 
Base Flood Elevations (BFEs). These BFE increases occur when the existing condition BFEs are 
compared with the corrected effective BFEs. Legal notice may take the form of certified mailing 
receipts or certification that all property owners have been notified, with an accompanying 
mailing list and a copy of letter sent. Examples of individual notices can be found on pages 12 
through 17 of the instructions for the MT -2 application/certification forms , which may be 
accessed at http://www. fema.gov /library /view Record.do ?id= 1493 . 

2. Please submit a copy of the public notice distributed by Marion County, AZ stating their intent to 
revise the regulatory floodway, or provide a statement that city officials have notified all affected 
property owners, in compliance with Paragraph 65.7 (b)(l) of the National Flood Insurance 
Program regulations. These notices must include the extent of revision, the changes to the 
regulatory floodway, and contact information for any interested parties. An example of public 
notice can be found in Figure 3 of the MT -2 instructions, which may be accessed at 
http://www.fema.gov/library/viewRecord.do?id= l493. 

3. Please provide certification that no structures are impacted by the increases in BFEs. 

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



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 

December 17, 2013 

LOMC Clearinghouse 
Attention: Salman Babar 
84 7 South Pickett Street 
Alexandria, VA 22304-4605 

Re . Case Number 13-09-2729P, McMicken Dam Outlet Wash LOMR 

Dear Mr. Babar: 

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 

In response to Item 3 in the Request for Additional Data transmitted by letter of November 22, 2013 
the following is provided: 

• 

• 

No structures (habitations/dwellings/buildings) are impacted by the increases in BFE' s resulting 
from this re-delineation study. 

Sincerely, -----

.4/ 
Manager, Hydrology and Hydraulics Branch 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

Appendix C Survey Field Notes 
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SURVEY REPORT 

MCMICKEN OUTFALL CHANNEL AERIAL MAPPING 

Datum 

FLOOD CONTROL DISTRICT CONTRACT 2011(0321 
ASSIGNMENT NUMBER 1 
WOOLPERT PROJECT 72.786 

The survey is based on the North American Datum of 1983, 2011 adjustment (NAD83(2011) ), 
epoch 2010.0 as defined by Continuously Operating Reference Station (CORS) AZPA in Peoria, 
AZ, CORS AZWA in Wickenburg, AZ and National Spatial Reference System (NSRS) A-order 
station Q 366. 

The vertical datum is North American Vertical Datum of 1988 (NAVD88) established by ties to 
NSRS bench mark Q 366 and NSRS Height Modernization station 4GA2 which is also a City of 
Surprise/Maricopa County bench mark. The current geoid model, GEOID12A was used in the 
data processing. 

Coordinate System 

Woolpert created a coordinate system specific to the McMicken Dam and Outfall area. The 
system is designed to minimize the grid and elevation scale factors that must be applied when 
converting geographic coordinates (latitude and longitude) on an ellipsoidal earth to 
Cartesian coordinates (Northing and Easting) required by Mirco5tation and other computer 
assisted drafting and design software. The goal is to create a grid system where distances 
measured between points on the ground are the same as distances measured those same 
points on the grid, within the tolerances associated with the measuring instruments and 
techniques. 

The McMicken Ground Coordinate System was produced by determining the Arizona Central 
Zone State Plane Coordinates for the photo control points required for the McMicken Outfall 
and McMicken Dam Aerial Mapping projects. Grid and elevation scale factors are multiplied to 
produce a combined scale factor for each point . The median values of the combined scale 
factors was determined and rounded to six places after the decimal. This value is 0. 999869. 
Arizona Central Zone coordinates are multiplied by the reciprocal of the rounded , median, 
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• combined scale factor to produce McMicken Ground Coordinates . 

• 

• 

AZ Central Zone Coordinate x 1.000131 = McMicken Ground Coordinate 
McMicken Ground Coordinate x 0. 999869 = AZ Central Zone Coordinate 

Aerial Photo Targets 

Sixty-four target locations were selected by Woolpert photogrammetrists. Photo-identifiable 
(PID) features were available for seventeen targets. Field surveyors created targets 
consisting of painted or plastic chevrons with legs one foot wide by four feet long at forty 
seven locations. Each target was surveyed immediately after it was constructed. Targeting 
was completed on October 4, 2012 and the aerial photography acquired on October 8, 2012 . 

Methods 

Target positions and elevations were determined using Global Positioning System (GPS) 
techniques. GPS receivers from Trimble Navigation Limited were used. GPS data were 
processed and adjusted using Trimble Business Center software. 

Initial observations were obtained to verify the control monuments in and around the project 
area. The project is partially in the West Valley Land Subsidence Feature and NSRS bench 
mark elevations were determined over 40 years ago. CORS AZPA and AZWA were used with 
bedrock bench mark Q 366 occupied for four hours. Thirty-minute static GPS sessions were 
observed at NSRS bench marks Y 23 and N366 and height modernization station 4GA2 . 

The position and ellipsoid height of Q 366 was held fixed in a minimally constrained least 
squares adjustment and produced the following comparison with published NAD83(2011) 
values (in units of International Feet): 

Point PID fl North fl East fl Ell Hgt 

0366 DV0080 0 0 0 

AZPA DN2121 0.004 0.008 -0.046 

AZWA DL6308 0.005 -0.031 -0.061 

4GA2 AJ3856 0.007 0.007 -0.006 

N 366 DV0086 n/a n/a n/a 
y 23 DV0259 -0 .046 -0.149 n/a 

Publ1shed - surveyed 

These results show good agreement between published values and the current positions of the 
survey marks, with the except ion of Y23 which is published as NAD83(1992). 

The position and elevation of Q 366 was then held fixed in a minimally constrained 
adjustment using Geoid12A as the source for geoid heights. Note that use of the current 
geoid model may introduce some uncertainty when comparing our results with published 
elevations of stations with orthometric heights determined using earlier models. An exact 
comparison would require re-processing of historic project measurements used to derive the 
published data . Our survey produced the following comparison with published elevations: 

McMicken Outfa ll Channel Aeria l Mapping 
Flood Control Dist rict of Maricopa County 
February 12, 201 3 2 
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Point PID 0 Elevation 

Q366 DV0080 0 

AZPA DN2121 n/a 

AZWA DL6308 n/a 

4GA2 AJ3856 -0.125 

N 366 DV0086 0.129 

y 23 DV0259 0.278 
Publlshed - surveyed 

These results suggest that Y 23 may have subsided. While the checks on N 366 and 4GA2 are 
slightly poorer than we would like to see, they are equally split above and below published 
elevations. The published elevation of Q 366 is accepted as accurately defining NAYD88 for 
this project. 

Aerial photo control points were surveyed over seven days using a combination of RTK and 
static GPS techniques. CORS AZPA and AZWA were used as RTK base stations accessed via the 
AZCORS network. CORS AZTP was substituted for AZWA for five points when the connection 
to AZWA became unreliable. Station Q 366 was also occupied each day to provide a direct tie 
to NAVD88 for each target and PID. Two five-minute RTK GPS sessions were conducted, one 
using CORS AZPA and the second using CORS AZWA or AZTP. RTK results were compared in 
the field and the point re-observed if tolerance exceeded 0.25 foot. The results were saved 
and the setup was checked for level. Photo control points were then occupied for ten 
minutes in a static GPS session. 

All RTK and Static vectors were combined into a least squares adjustment. Measurement data 
were analyzed and vectors with poor fits were removed from the adjustment. A minimum of 
two vectors were retained for each photo control point. Seven days of observations at Q 366 
were used to establish an adj usted NAVD88 orthometric height for each CORS. These derived 
elevations were held fixed with the CORS positions, the position and elevation of Q 366 and 
the elevation of 4GA2 to produce the final adjusted coordinates of the aerial photo control 
points. 

A network diagram is included as Exhibit B. A listing of the aerial photo control point 
coordinates in the McMicken Ground Coordinate System is Exhibit C. 

Submitted by: 
GarY C. Bilow, RLS # 18539 
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Exhibit A 

McMicken Outfall Channel Aerial Mapping Project 
1 "=240' scale flight and ground control layout. 
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Exhibit C 
McMicken Outfall Aerial Mapping 
Photo Control Point Coordinates • 

• 

• 

NAD83(2011) 2010.0 McMicken Ground Coordinates 

Divide Northing and Easting by 1.000131 to convert to Arizona 

Central Zone State Plane Coordinates 
NAVD88 lnt'l Feet Geoid12A 

Point ID Northing Easting Elevation Feature Code 
6001 979182.31 548150.48 1354.50 pp 

6002 978010.85 549269.76 1347.67 PID 

6003 976740.52 550532.10 1334.94 PID 
6004 975675.54 551715.47 1326.22 pp 

6005 976925.32 553051.38 1332.38 pp 

6006 978841.75 552510.12 1335.20 pp 

6007 979612.06 550157.31 1350.35 pp 

6008 980947.13 553820.79 1338.26 pp 

6009 978437.62 555420.53 1321.40 PID 
6010 979452.28 555013.95 1326.36 pp 

6011 982498.35 556156.93 1339.68 pp 

6012 980436.29 557589.57 1323.99 pp 

6013 983314.70 558758.36 1332.51 pp 

6014 982125.71 558976.93 1326.61 pp 

6015 981326.21 560866.70 1317.14 pp 

6016 984011.78 560858.79 1333.81 pp 

6017 982886.60 561788.86 1325.07 pp 

6018 982198.07 563934.82 1315.85 pp 

6019 984844.08 563566.60 1332.47 pp 

6020 983608.29 564745.35 1321.67 pp 

6021 982914.27 566723.27 1312.89 pp 

6022 985449.35 566010.36 1331.34 pp 

6023 984325.02 567250.89 1321.62 pp 

6024 983721.54 569240.18 1311.59 pp 

6025 986193.74 568654.38 1329.53 pp 

6026 985049.98 569793.89 1317.40 pp 

6027 984220.37 572290.29 1306.19 pp 

6028 986722.43 570839.29 1324.90 pp 

6029 985713.65 572291.15 1313.88 pp 

6030 987206.76 573834.13 1324.58 pp 

6031 985001.53 573779.11 1310.35 pp 

6032 987952.63 575305.74 1322.05 pp 

6033 988035.08 576467.42 1326.65 PID 

6034 985815.31 575338.73 1314.46 pp 

6035 986770.81 572856.15 1323.91 pp 

6036 984064.75 574768.67 1300.54 pp 

6037 983853.79 576658.53 1304.97 pp 

6038 982125 .74 575258.23 1295.43 pp 

6039 982217.21 573728.83 1292.12 pp 

6040 982059.62 572374.83 1301.49 pp 

6041 979785.87 572318.93 1285.65 PID 
6042 979797.09 573784.84 1282.70 pp 

6043 979795.42 575441.93 1277.63 PID 
6044 979716.40 577249.83 1284.04 PID 
6045 977214.52 577652.14 1271.99 PID 
6046 976788.93 575287.27 1262.20 pp 

6047 977311.71 573790.13 1265.98 pp 

6048 977165.65 572639.36 1264.73 PID 
6049 975666.17 572724.90 1261.16 PID 
6050 975650.74 573807.81 1255.73 PID 
6051 975541.20 575466.72 1252.07 PID 
6052 974843.49 576780.84 1264.64 pp 

6053 974784.99 578451.21 1219.24 pp 

6054 972789.91 575523.12 1237.76 PID 

6055 971971.09 576739.76 1245.58 pp 

6056 972006.58 578299.42 1192.64 pp 

6057 970220.54 575334.92 1227.73 PID 
6058 969447.61 576846.75 1218.18 pp 

6059 969398.59 578315.81 1182.56 pp 

6060 96761 2.09 575387.92 1218.27 PID 
6061 966283.48 578349.85 1173.00 pp 

6062 966231.12 576810.04 1203.28 pp 

6063 965866.77 575466.39 1205.95 PID 
6064 981471.16 576747.32 1291.61 PID 
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McMicken Dam Outlet Wash 
Floodplain Del ineation Study 

Appendix D Hydrologic Analysis Supporting 
Documentation 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

0.1 Precipitation Data 

D 



Flood Control District of Maricopa County 
Dra inage Design Management System 

RAIN FALL DATA 

• Project Reference: 133347RAIN 
Page 6/17/2013 

ID Method Duration 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

DEFAULT NOAA14 5 MIN 0.246 0.334 0.402 0.494 0.564 0.637 
NOAA14 10 MIN 0.375 0.509 0.612 0.751 0.859 0.970 
NOAA14 15 MIN 0.465 0.631 0.759 0.931 1.064 1.203 
NOAA14 30 MIN 0.625 0.850 1.022 1.254 1.433 1.619 
NOAA14 1 HOUR 0.774 1.052 1.264 1.552 1.774 2.004 
NOAA14 2 HOUR 0.888 1.188 1.418 1.732 1.972 2.223 
NOAA14 3 HOUR 0.930 1.227 1.462 1.783 2.040 2.313 
NOAA14 6 HOUR 1.072 1.377 1.619 1.954 2.215 2.487 
NOAA14 12 HOUR 1.202 1.523 1.777 2.118 2.378 2.649 
NOAA14 24 HOUR 1.479 1.910 2.248 2.716 3.086 3.472 

• 

• 
(stRanMulti.rpt) 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

0.2 Physical Parameter Calculations 
(Modified basins are shown first , refer to the July 2005 WADMSU Hydrology Report 
prepared by Entellus or the September 2009 Loop 303/White Tanks ADMPU Area 
Hydrologic Analysis prepared by HDR for additional information) 

D 



• • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
SUB BASINS 

Page 1 Project Reference: 133347 CLARK 6/17/2013 

Sub Basin Parameters Rainfall Losses Return Period Parameters 
Area ID Area Length Slope Adj Time-Area Kb lA DTHETA PSIF XKSAT RTIMP 2Yr 5Yr 10 Yr 25 Yr 50 Yr 100 Yr 

(sq mi) (mi) (ft/mi) Slope (in) (in) (in/hr) (%) 

Major Basin ID: 01 
AF802 0.862 2.12 31 .2 31.2 NATURAL 0.050 0.27 0.31 4.80 0.31 5 Tc (Hrs) 1.500 * 1.500 * 1.381* 1.249* 1.157* 1.085* 

Vel (f/s) 2.07 2.07 2.25 2.49 2.69 2.87 
R (Hrs) 1.152 1.152 1.051 0.941 0.864 0.804 

AF810 1.429 303 31.1 31 .1 URBAN 0.039 0.24 0.29 4.40 0.43 21 Tc (Hrs) 1.500* 1.500 * 1.402* 1.282* 1.203* 1.130* 

Vel (f/s) 2.96 2.96 3.17 3.47 3.69 3.93 

R (Hrs) 1.149 1.149 1.066 0.966 0.900 0.839 

AF820 0.699 2.36 42.4 42.4 NATURAL 0.024 0.30 0.25 4.20 0.45 7 Tc (Hrs) 1.133* 1.018 * 0.921 * 0.835 0.777 0.725 

Vel (f/s) 3.06 3.40 3.76 4.15 4.45 4.77 

R (Hrs) 1.036 0.920 0.823 0.738 0.681 0.631 

* Non default va lue or va lue out of range (stSubBasCG.rpt) 



APPENDIX 0.2.1: Soil Type Summary 

cit 
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SHEET OF -----

BY DATE ----- 4/19/2004 

CLIENT: FCDMC CHECK DATE -----

JOB: W ittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 
1 otal tsastn 

Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 
Basin 10 miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

AF800 0.7163 645 11 0 110 49.04% 0.35 13 0.13 0 
AF800 0.7163 645 11 2 112 3. 18% 0.0228 0.39 0 
AF800 0.7163 64553 53 14.0 1% 0. 1004 0.02 0 
AF800 0 .7163 64568 68 2.23% 0.0 160 0.63 0 
AF800 0.7163 64577 77 2.23% 0.0 160 0.05 0 
AF800 0 .7163 64598 98 16.24% 0. 11 63 0.37 0 
AF800 0.7163 65 1285026 EPD 7.96% 0.0570 0.12 0 
AF800 0 .7163 65 1326426 GWD 0.96% 0.0069 0.35 0 
AF800 0.7163 65 14462 MV 0.96% 0.0069 0.15 0 
AF800 0 .7163 65 16229 Ve 3. 18% 0.0228 0.25 0 
AF802 0 .3902 65 1285026 EPD 4.14% 0.01 62 0.12 0 
AF802 0 .3902 65 1326426 GWD 18.93% 0.0739 0.35 0 
AF802 0.3902 651 4462 MV 33.73% 0. 13 16 0.15 0 
AF802 0.3902 65 1505422 PRB 8.88% 0.0346 0.28 0 
AF802 0 .3902 65 15058 PT 4. 14% 0.0 162 0.40 0 
AF802 0 .3902 65 1585624 TSC 13.02% 0.0508 0.14 0 

• AF802 0 .3902 65 16229 Ve 17. 16% 0.0670 0.25 0 
AF803 2 .8368 65 1202 1 A a 0.08% 0.0023 0.26 0 
AF803 2 .8368 65 1202320 AbA 0.49% 0.0 139 0.38 0 
AF803 2 .8368 65 1202322 AbB 0.08% 0.0023 0.39 0 
AF803 2 .8368 65 1202720 AdA 1.87% 0.0530 0.40 0 
AF803 2 .8368 65 1202722 AdB 1.79% 0.0508 0.40 0 
AF803 2 .8368 65 1203222 AGB 4.63% 0. 13 13 0.40 0 
AF803 2 .8368 65 1203424 AHC 0.24% 0.0068 0.38 0 
AF803 2 .8368 65 12857 Es 5.76% 0. 1634 0.25 0 
AF803 2 .8368 65 1323320 GgA 8.60% 0.2440 0.25 0 
AF803 2 .8368 651 3244 GM 32.79% 0.9302 0.29 0 
AF803 2 .8368 65 1326426 GWD 1.46% 0.04 14 0.35 0 
AF803 2 .8368 65 1326826 GYD 1. 87% 0.0530 0.26 0 
AF803 2 .8368 65 1422520 LeA 1.87% 0.0530 0.25 0 
AF803 2 .8368 65 14451 Mp 5.36% 0. 152 1 0.25 0 
AF803 2 .8368 65 1445822 MTB 13.64% 0.3869 0.15 0 
AF803 2 .8368 65 14462 MV 6.09% 0. 1728 0.15 0 
AF803 2 .8368 65 15833 Tg 0.08% 0.0023 0.04 0 
AF803 2 .8368 65 15835 Th 2.76% 0.0783 0.04 0 
AF803 2 .8368 65 1585022 TPB 6.01 % 0. 1705 0.12 0 
AF803 2 .8368 65 1585520 TrA 0.24% 0.0068 0.11 0 
AF803 2 .8368 65 1585522 TrB 1.38% 0.039 1 0.13 0 
AF803 2 .8368 65 1585624 TSC 1.46% 0.0414 0.14 0 
AF803 2 .8368 65 16221 Va 0.5 7% 0.0 162 0.39 0 
AF803 2 .8368 65 16225 Ve 0.89% 0.0252 0.39 0 
AF805 0 .6276 65 1203424 AHC 13.53% 0.0849 0.38 0 
AF805 0 .6276 65 13244 GM 13. 16% 0.0826 0.29 0 
AF805 0 .6276 65 1422520 LeA 0.75% 0.0047 0.25 0 
AF805 0 .6276 65 1445822 MTB 24.8 1% 0. 1557 0.15 0 
AF805 0 .6276 65 14462 MV 47 .74% 0.2996 0.15 0 
AF807 1.0224 65 12021 A a 4.62% 0.0472 0.26 0 

• AF807 1.0224 65 12451 Cp 0.24% 0.0025 0.40 0 



APPENDIX D.2.1: Soil Type Summary 
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SHEET ____ OF 

BY ____ DATE 4/19/2004 

CLIENT: FCDMC CHECK ____ DATE 

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 signifi cant digits by WMS Actual precision of the data is only 2 3 significant digits 

Total Basm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

AF807 1.0224 65 1323320 GgA 0.73% 0.0075 0 .25 0 
AF807 1 0224 65 13244 G M 1. 95% 0.0 199 0.29 0 
AF807 1.0224 65 14223 Lb 4.38% 0.0448 0.40 0 
AF807 1 0224 65 1422520 LeA 16.55% 0.1692 0.25 0 
AF807 1. 0224 65 14229 Le 7.54% 0 077 1 0.04 0 
AF807 1.0224 65 1445 1 Mp 12.4 1% 0. 1269 0.25 0 
AF807 1.0224 65 14455 Mr 35.77% 0.3657 0 .05 0 
AF807 1.0224 65 1445822 MTB 0.73% 0.0075 0 .15 0 
AF807 1.0224 65 14462 MV 0.24% 0.0025 0 .15 0 
AF807 1.0224 65 1502920 PeA 2.68% 0.0274 0 .37 0 
AF807 1.0224 65 1583 120 TfA 0.24% 0.0025 0 .37 0 
AF807 1.0224 65 1583 122 TfB 4.38% 0.0448 0 .36 0 
AF807 1.0224 65 15833 Tq 0.49% 0.0050 0 .04 0 
AF807 1.0224 65 15835 Th 6.08% 0.0622 0 .04 0 
AF807 1.0224 65 164 w 0.97% 0.0099 0.00 0 
AF8 10 2 .11 66 65 1202 1 A a 0.75% 0 0 159 0.26 0 
AF8 10 2 .11 66 65 1203222 AG B 0.64% 0.0135 0.40 0 
AF8 10 2 .11 66 65 12228 BE 9. 16% 0. 1939 0.24 0 
AF8 10 2 .11 66 6513244 G M 5.11% 0. 1082 0 .29 0 
AF8 10 2.11 66 65 1326426 GWD 25.35% 0.5366 0 .35 0 
AF8 10 2 .11 66 65 1326826 GYD 0.32% 0.0068 0 .26 0 
AF8 10 2. 11 66 65 1422520 LeA 2.45% 0.05 19 0 .25 0 
AF8 10 2 .11 66 65 1445 1 Mp 2.24% 0.0474 0 .25 0 
AF8 10 2 .11 66 65 1445822 MTB 1.06% 0.0224 0 .15 0 
AF8 10 2 .11 66 65 14462 MV 4.79% 0. 10 14 0 .15 0 
AF8 10 2 .11 66 65 1505422 PRB 6.92% 0 1465 0.28 0 
AF8 10 2 .11 66 65 15058 PT 9.27% 0. 1962 0.40 0 
AF810 2 .11 66 65 1506422 PW B 29.7 1% 0.6288 0.38 0 
AF8 10 2 .1166 65 1585624 TSC 0.64% 0.0 135 0.14 0 
AF8 10 2 .1166 65 16229 Ve 1.60% 0.0339 0 .25 0 
AF820 0.6957 65 1203222 AG B 12.94% 0.0900 0.40 0 
AF820 0.6957 65 124202 CA2 0.97% 0.0067 0 .38 0 
AF820 0 .6957 65 12423 Cb 1.94% 0.0135 0.40 0 
AF820 0 .6957 65 1445822 MTB 3.56% 0.0248 0 .15 0 
AF820 0 .6957 65 1505422 PRB 1. 94% 0.0 135 0 .28 0 
AF820 0 .6957 65 1506422 PW B 69.26% 0.48 18 0 .38 0 
AF820 0 .6957 65 1506826 PYD 0.32% 0.0022 0.20 0 
AF820 0 .6957 65 1545 128 RpE 1.29% 0.0090 0.29 0 
AF820 0 .6957 65 15826 TD 1. 94% 0.0 135 1.20 0 
AF820 0 .6957 65 1583 120 TfA 1.29% 0.0090 0 .37 0 
AF820 0 .6957 65 1585522 TrB 4.53% 0.03 15 0 .13 0 

AF830 0 .2663 65 124202 CA2 1.96% 0.0052 0 .38 0 
AF830 0 .2663 65 1422520 LeA 5.88% 0.0 157 0 .25 0 
AF830 0 .2663 65 1506422 PW B 11.76% 0.03 13 0 .38 0 

AF830 0 .2663 65 1545 128 RpE 4.90% 0.0 130 0.29 0 

AF830 0 .2663 65 15829 Te 6.86% 0.0 183 0.25 0 
AF830 0 .2663 65 1583 120 TfA 4.90% 0 0 130 0.37 0 

AF830 0.2663 65 15835 Th 14.7 1% 0.0392 0 .04 0 



APPENDIX D.2.1: Soil Type Summary 
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SHEET OF -----

lltCllLI 
BY DATE ----- 4/19/2004 

CLIENT: FCDMC CHECK DATE -----

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 

total tsasm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

AF830 0 .2663 65 1585522 TrB 35.29% 0.0940 0 .13 0 
AF830 0 .2663 65 1623 1 Vf 13.73% 0.0366 0 .01 0 
AF850 0 .2178 65 1202 1 A a 5.00% 0.0109 0.26 0 
AF850 0 .2178 6512423 Cb 300% 0.0065 0.40 0 
AF850 0 .2178 65 1323320 GgA 1.00% 0.0022 0.25 0 
AF850 0 .2178 65 1445 1 Mp 1.00% 0.0022 0 .25 0 
AF850 0 .2178 65 15826 TO 3.00% 0.0065 1.20 0 
AF850 0 .2178 65 15835 Th 28.00% 0.0610 0 .04 0 
AF850 0.2178 65 1585522 TrB 37.00% 0.0806 0 .13 0 
AF850 0.2178 65 1623 1 Vf 22.00% 0.0479 0 .01 0 
AF852 0 .1678 65 1202 1 A a 196% 0.0033 0.26 0 
AF852 0 .1678 65 1445 1 Mp 11.76% 0.0 197 0.25 0 
AF852 0.1678 65 15826 TO 7.84% 0.0 132 1.20 0 
AF852 0 .1678 65 1583 122 TfB 7.84% 0.0132 0.36 0 
AF852 0.1678 65 15835 Th 13.73% 0.0230 0.04 0 
AF852 0.1678 65 1585522 TrB 45.10% 0.0757 0.13 0 

• AF852 0.1678 65 1623 1 Vf 11.76% 0.0 197 0 .01 0 
AF854 0.3382 65 12857 Es 3.33% 0.0 11 3 0 .25 0 
AF854 0.3382 65 1325036 GPI 2.50% 0.0085 0.00 0 
Af854 0.3382 65 1326722 GxB 4. 17% 0.0 141 0.24 0 
AF854 0 .3382 65 1422520 LeA 20.83% 0.0704 0.25 0 
AF854 0 .3382 651442 1 Ma 15.00% 0.0507 0.40 0 
AF854 0 .3382 65 1445 1 Mp 8.33% 0.0282 0.25 0 
AF854 0 .3382 65 14455 Mr 10.00% 0.0338 0 .05 0 
AF854 0 .3382 6515826 TO 5.83% 0.0 197 1.20 0 
AF854 0.3382 65 15829 Te 12.50% 0.0423 0 .25 0 
AF854 0 .3382 65 1585522 TrB 17.50% 0.0592 0 .13 0 
AF860 0 .3627 65 12255 Br 1.32% 0.0048 1.05 0 
AF860 0 .3627 65 12857 Es 16.45% 0.0597 0 .25 0 
AF860 0. 3627 651323320 GQA 14.47% 0.0525 0 .25 0 
AF860 0.3627 651326720 GWO 0.66% 0.0024 0.35 0 
AF860 0 .3627 651422520 LeA 0.66% 0.0024 0.25 0 
AF860 0 .3627 65 14421 Ma 9.87% 0.0358 0.40 0 
AF860 0 .3627 65 1445 1 Mp 3.95% 0.0 143 0 .25 0 
AF860 0 .3627 651542320 RbA 2.63% 0.0095 0 .26 0 
AF860 0 .3627 65 15826 TO 11.1 8% 0.0405 1.20 0 
AF860 0 .3627 651585522 TrB 4.6 1% 0.0167 0 .13 0 
AF860 0 .3627 6516233 Vg 21.71% 0.0787 0 .91 0 
AF860 0 .3627 65 16235 Vh 12.50% 0.0453 0.27 0 
AF862 0 .1772 65 12255 Br 1.43% 0.0025 1.05 0 
AF862 0 .1772 65 12857 Es 4.29% 0.0076 0 .25 0 
AF862 0 .1772 651323320 GgA 22.86% 0.0405 0 .25 0 
AF862 0 .1772 65 14421 Ma 4.29% 0.0076 0.40 0 
AF862 0 .1 772 65 14451 Mp 143% 0.0025 0 .25 0 
AF862 0 .1772 65 16233 Vg 28.57% 0.0506 0.91 0 
AF862 0 .1772 65 16235 Vh 37.14% 0.0658 0 .27 0 
AF864 0 .0868 65 1323320 GgA 12 .50% 0.0 109 0.25 0 

• AF864 0 .0868 651445 1 Mp 37.50% 0.0326 0 .25 0 
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1ota1 t:lasm 
Area (sq Soil Type Soil Type Soi l Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

AF864 0 .0868 65 1585522 TrB 50.00% 0.0434 0 .13 0 
AF866 0.4549 65 12857 Es 2.60% 0.0 11 8 0 .25 0 
AF866 0.4549 651326720 GWD 1.56% 0.007 1 0 .35 0 
AF866 0.4549 65 1326722 GxB 0.52% 0.0024 0 .24 0 
AF866 0.4549 651422520 LeA 5.73% 0.026 1 0.25 0 
AF866 0.4549 65 1445 1 Mp 27.08% 0. 1232 0.25 0 
AF866 0.4549 651445 5 Mr 34.90% 0. 1588 0.05 0 
AF866 0.4549 65 1542320 RbA 7.29% 0.0332 0.26 0 
AF866 0.4549 65 1583 120 TfA 2.60% 0.0 11 8 0 .37 0 
AF866 0.4549 65 1585522 TrB 17.7 1% 0.0806 0 .13 0 
IW300 1.4800 645 1 1 1.23% 0.0 182 0.41 0 
IW300 1.4800 645 11 2 112 33.38% 0.4940 0 .39 0 
IW300 1.4800 64522 22 1608% 0.2380 0 .04 0 
IW300 1.4800 6453 3 12.40% 0. 1835 0 .58 0 
IW300 1.4800 64553 53 11.64% 0. 1723 0 .02 0 
IW300 1.4800 64555 55 12.25% 0.181 3 0 .27 0 
IW300 1.4800 64576 76 13.02% 0. 1927 0 .23 0 
IW302 1.3264 645 11 2 11 2 41.7 1% 0.5532 0.39 0 
IW302 1.3264 645 11 3 11 3 14 .87% 0. 1972 0.39 0 
IW302 1.3264 64522 22 7.69% 0. 1020 0.04 0 
IW302 1.3264 6453 3 11.11 % 0. 1474 0.58 0 
IW302 1.3264 64553 53 11.79% 0. 1564 0.02 0 
IW302 1.3264 64555 55 1.54% 0.0204 0 .27 0 
IW302 1.3264 64598 98 11 .28% 0. 1496 0 .37 0 
IW3 JO 1.1672 645 11 2 112 4.22% 0.0493 0 .39 0 
IW3 10 1.1672 64522 22 40 .12% 0.4683 0 .04 0 
IW3 10 1 1672 64553 53 23 .03% 0.2688 0 .02 0 
IW3 10 1.1672 64576 76 32.63% 0.3808 0 .23 0 
IW3 12 0 .5682 64546 46 86.00% 0.4887 0 .03 0 
IW3 12 0 .5682 64574 74 14.00% 0.0795 0.08 0 
IW3 14 2 .1754 645 11 2 11 2 32.82% 0.7 140 0.39 0 
IW3 14 2 .1754 6452 2 1.86% 0.0405 0.41 0 
IW3 14 2 .1754 64522 22 16.67% 0.3626 0 .04 0 
IW3 14 2 .1754 64553 53 14 .70% 0.3 198 0 .02 0 
IW3 14 2.1754 64555 55 8.07% 0. 1756 0 .27 0 
IW314 2 .1754 645 60 60 0.72% 0.0 157 0 .26 0 
IW3 14 2 .1754 64570 70 16. 15% 0.35 13 0 .36 0 
IW3 14 2 .1754 64576 76 4.87% 0. 1059 0 .23 0 
IW3 14 2 .1754 64578 78 4.14% 0.090 1 0.05 0 
IW3 18 0 .5832 645 11 2 11 2 24.5 1% 0. 1429 0.39 0 
IW3 18 0 .5832 64522 22 41. 11 % 0.2397 0.04 0 
IW3 18 0 .5832 64553 53 34.39% 0.2005 0 .02 0 
IW322 1.8923 645 11 2 11 2 3.60% 0.068 1 0.39 0 
IW322 1.8923 64522 22 50.30% 0.95 18 0 .04 0 
IW322 1.8923 64553 53 20.65% 0.3907 0 .02 0 
IW322 1.8923 64558 58 0.84% 0.0 159 0 .34 0 
IW322 1.8923 64560 60 2.28% 0.043 1 0.26 0 
IW322 1.8923 64570 70 8. 76% 0. 1658 0.36 0 
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IW322 1.8923 64576 76 5.64% 0.1067 0 .23 0 
IW322 1.8923 64577 77 5.16% 0.0976 0.05 0 
IW322 1.8923 64578 78 2.76% 0.0522 0 .05 0 
IW326 0.3331 645112 112 14 .69% 0.0489 0.39 0 
1W326 0 .3331 64558 58 13.99% 0.0466 0 .34 0 
1W326 0 .3331 64576 76 51 .05% 0.1700 0 .23 0 
1W326 0.3331 64578 78 20.28% 0.0675 0.05 0 
!W330 1.0372 64529 29 12.36% 0.1282 0 .34 0 
IW330 1.0372 64553 53 12.80% 0.1328 0 .02 0 
IW330 1.0372 64555 55 1605% 0.1665 0 .27 0 
IW330 1.0372 64558 58 36.44% 0.3779 0 .34 0 
1W330 1.0372 64570 70 6.29% 0.0652 0 .36 0 
IW330 1.0372 64576 76 0.65% 0.0067 0 .23 0 
IW330 1.0372 64578 78 15.40% 0.1597 0 .05 0 
IW334 1.2571 645 11 2 112 21.30% 0.2678 0.39 0 
1W334 1.2571 64522 22 8.48% 0.1066 0.04 0 

• IW334 1.2571 64553 53 7.22% 0.0908 0 .02 0 
IW334 1.2571 64576 76 3.61% 0.0454 0.23 0 
IW334 1.2571 64578 78 21.30% 0.2678 0 .05 0 
IW334 1.2571 64598 98 38.09% 0.4788 0.37 0 
IW338 0 .3390 645 11 2 112 20.98% 0.07 11 0 .39 0 
IW338 0 .3390 64522 22 5.59% 0.0190 0 .04 0 
IW338 0 .3390 64576 76 3.50% 0.0119 0.23 0 
IW338 0 .3390 64580 80 45.45% 0. 154 1 0 .08 0 
IW3 38 0 .3390 64598 98 24.48% 0.0830 0 .37 0 
IW342 0 .3535 645 11 2 112 17. 11 % 0.0605 0.39 0 
IW342 0 .3535 64558 58 30.92% 0. 1093 0 .34 0 
1W342 0 .3535 64580 80 16.45% 0.0582 0.08 0 
IW342 0.3535 64598 98 35.53% 0. 1256 0 .37 0 
IW346 3.4432 645112 112 3.25% 0. 111 9 0.39 0 
IW346 3.4432 64522 22 9.88% 0.3402 0 .04 0 
IW346 3.4432 64523 23 2.93% 0. 1009 0 .01 0 
IW346 3.4432 64529 29 6.63% 0.2283 0 .34 0 
IW346 3.4432 64555 55 15.4 1% 0.5306 0 .27 0 
IW346 3.4432 64558 58 54. 16% 1.8648 0 .34 0 
IW346 3.4432 64570 70 5.01% 0. 1725 0 .36 0 
IW346 3.4432 64576 76 0.07% 0.0024 0 .23 0 
IW346 3.4432 64578 78 2.60% 0.0895 0 .05 0 
IW346 3.4432 64598 98 0.07% 0.0024 0.37 0 
IW349 0 .2498 6451 13 113 76. 15% 0. 1902 0.39 0 
IW349 0 .2498 64548 48 23.85% 0.0596 0 .06 0 
IW350 2 .1751 645110 11 0 27.2 1% 0.59 18 0 .13 0 
1W350 2 .1751 645 11 9 119 2.80% 0.0609 0 .14 0 
1W350 2 .1751 64522 22 36. 14% 0.786 1 0 .04 0 
IW3 50 2 .1751 64529 29 7.17% 0. 1560 0 .34 0 
IW350 2 .1751 64553 53 0.42% 0.009 1 0 .02 0 
IW350 2 .1751 64555 55 2.49% 0.0542 0 .27 0 

• IW350 2 .1751 64570 70 10.49% 0.2282 0 .36 0 
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IW350 2 .1751 64575 75 13.29% 0.289 1 0.23 0 
IW35 1 0 .3164 645113 113 2. 17% 0.0069 0.39 0 
IW35 1 0 .3164 64546 46 5.80% 0.0 183 0.03 0 
IW35 1 0 .3164 64558 58 20.29% 0.0642 0.34 0 
IW35 1 0 .3164 64598 98 71.74% 0.2270 0 .37 0 
IW352 0 .0961 645 11 3 113 48.84% 0.0469 0 .39 0 
IW352 0 .0961 64548 48 11 .63% 0.0 11 2 0 .06 0 
IW352 0 .0961 64558 58 37.2 1% 0.0357 0 .34 0 
IW352 0 .0961 64598 98 2.33% 0.0022 0 .37 0 
IW353 2.8031 6452 1 21 1.12% 0.03 14 0 .38 0 
IW353 2.8031 64522 22 50. 20% 14072 0 .04 0 
IW353 2 .8031 64529 29 23.38% 0.6554 0 .34 0 
IW353 2 .8031 64544 44 4.32% 0.1211 0 .03 0 
IW353 2 .8031 64546 46 10.41 % 0.29 18 0 .03 0 
IW353 2 .8031 64553 53 0. 16% 0.0045 0 .02 0 
IW353 2 .8031 64555 55 0.1 6% 0.0045 0.27 0 
IW353 2.8031 64558 58 6.89% 0. 193 1 0.34 0 
IW353 2 .8031 64575 75 2.64% 0.0740 0 .23 0 
IW353 2 .8031 64598 98 0.72% 0.0202 0 .37 0 
IW354 0 .3605 64548 48 92 .90% 0.3349 0 .06 0 
IW354 0 .3605 64558 58 7.10% 0.0256 0 .34 0 
IW356 0 .2861 645 11 3 113 24.03% 0.0688 0 .39 0 
IW356 0 .2861 64548 48 75 .97% 0.2 174 0 .06 0 
IW357 0 .7457 64522 22 0.30% 0.0022 0 .04 0 
IW357 0 .7457 64529 29 3.03% 0.0226 0 .34 0 
IW357 0 .7457 6453 3 4.24% 0.03 16 0 .58 0 
IW357 0 .7457 64546 46 63.64% 0.4746 0.03 0 
IW357 0 .7457 64574 74 6.36% 0.0474 0 .08 0 
IW357 0 .7457 64598 98 22.42% 0.1672 0.37 0 
IW358 0 .1641 64522 22 7.58% 0.0 124 0.04 0 
IW358 0 .1641 64529 29 12. 12% 0.0 199 0.34 0 
IW358 0 .1641 64555 55 25 .76% 0.0423 0 .27 0 
IW358 0 .1641 64558 58 54 .55% 0.0895 0 .34 0 
IW359 2.9120 645 110 110 2.0 1% 0.0585 0 .13 0 
IW359 2 .9120 6452 1 21 1.47% 0.0428 0 .38 0 
IW359 2.9120 64522 22 0.93% 0.027 1 0.04 0 
IW359 2.9120 64529 29 45 .91% 1.3369 0.34 0 
1W359 2.9120 64544 44 648% 0.1887 0.03 0 
IW359 2 .9120 64553 53 19.52% 0.5684 0.02 0 
IW359 2 .9120 64555 55 15.20% 0.4426 0.27 0 
IW359 2.9120 64575 75 4.71% 0. 1372 0.23 0 
lW359 2 .9120 64598 98 3.78% 0.11 0 I 0 .37 0 
IW360 0 .8306 645 11 3 113 29.05% 0.24 13 0 .39 0 
IW360 0 .8306 64558 58 3.63% 0.0302 0 .34 0 
IW360 0 .8306 64598 98 67 .32% 0. 5592 0.37 0 
IW36 1 0 .3547 64522 22 2.58% 0.0092 0.04 0 
IW36 1 0 .3547 64529 29 7.10% 0.0252 0 .34 0 
IW36 1 0 .3547 64544 44 17.42% 0.0618 0.03 0 
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IW36 1 0.3547 64546 46 12.90% 0.0458 0 .03 0 
1W36 1 0.3547 64555 55 20.65% 0.0733 0 .27 0 
1W36 1 0 .3547 64558 58 39.35% 0.1396 0.34 0 
IW362 0 .1794 64548 48 75 .00% 0. 1345 0.06 0 
1W362 0 .1794 64558 58 25 .00% 0.0448 0 .34 0 
IW363 0.6278 645 11 3 113 036% 0.0023 0 .39 0 
1W363 0 .6278 64546 46 78.55% 0.4931 0 .03 0 
1W363 0.6278 64574 74 10.1 8% 0.0639 0 .08 0 
IW363 0 .6278 64598 98 10.91% 0.0685 0 .37 0 
1W364 1.1451 6451 13 11 3 138% 0.0 158 0 .39 0 
1W364 1.1451 64544 44 82.45% 0.9441 0 .03 0 
1W364 1.1451 64548 48 14.40% 0.1649 0.06 0 
1W364 1.1451 64580 80 1. 58% 0.0 18 1 0.08 0 
1W364 1.1451 64598 98 0.20% 0.0023 0 .37 0 
!W365 0.4729 64546 46 100.00% 0.4729 0 .03 0 
1W366 1.0558 64529 29 23.0 1% 0.2429 0 .34 0 

• !W366 1.0558 64544 44 4.95% 0.0523 0 .03 0 
1W366 1.0558 64547 47 0.22% 0.0023 0 .11 0 
IW366 1.0558 64553 53 17.63% 0.1861 0 .02 0 
IW366 1.0558 64575 75 1.29% 0.0 136 0 .23 0 
1W366 1.0558 64577 77 7. 10% 0.0750 0 .05 0 
1W366 1.0558 64598 98 45.8 1% 0.4837 0 .37 0 
IW367 0 .0512 64546 46 100.00% 0.0512 0 .03 0 
1W368 0 .2907 645 11 3 113 100.00% 0.2907 0 .39 0 
IW369 0.7949 645 11 3 113 6.86% 0.0545 0.39 0 
IW369 0 .7949 64546 46 93.14% 0.7404 0 .03 0 
IW370 0 .8795 645 11 3 113 57. 11 % 0.5023 0 .39 0 
IW370 0 .8795 6453 3 25.58% 0.2250 0 .58 0 
1W370 0 .8795 64546 46 17.3 1% 0. 1522 0 .03 0 
1W37 1 0 .0529 64598 98 100.00% 0.0529 0 .37 0 
IW372 0 .3175 6451 13 113 78.57% 0.2495 0 .39 0 
IW372 0 .3175 6453 3 0.71% 0.0023 0 .58 0 
1W372 0 .3175 64544 44 20 .71 % 0.0658 0 .03 0 
IW374 0 .3875 64544 44 68 .42% 0.265 1 0 .03 0 
IW374 0 .3875 64598 98 31.58% 0. 1224 0 .37 0 
IW375 0 .6582 645 11 3 113 46.48% 0.3059 0 .39 0 
IW375 0 .6582 64544 44 53.52% 03523 0 .03 0 
IW377 0 .1126 645110 110 38. 10% 0.0429 0 .13 0 
IW377 0 .1126 64544 44 19.05% 0.02 14 0 .03 0 
IW377 0 .1126 64598 98 42.86% 0.0482 0 .37 0 
IW380 0.4998 6453 3 12.56% 0.0628 0 .58 0 
IW380 0.4998 64535 35 15.35% 0.0767 0 .23 0 
1W380 0.4998 64539 39 4.65% 0.0232 0 .29 0 
IW380 0.4998 64544 44 43 .26% 0.2 162 0 .03 0 
IW380 0.4998 64546 46 11 .63% 0.058 1 0 .03 0 
IW380 0.4998 64548 48 0.93% 0.0046 0 .06 0 
1W380 0.4998 6457 7 11 .63% 0.0581 0 .62 0 

• IW38 1 0 .3841 64529 29 14 .12% 0.0542 0. 34 0 
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IW381 0 .3841 64544 44 77.06% 0.2960 0 .03 0 
!W38 ! 0 .3841 64574 74 8.82% 0.0339 0 .08 0 
IW382 0 .6196 645 13 13 1.82% 0.0 11 3 0 .01 0 
IW382 0 .6196 64529 29 54.74% 0.3392 0.34 0 
IW382 0 .6196 64544 44 33.94% 0.2103 0 .03 0 
IW382 0 .6196 64574 74 3.28% 0.0203 0 .08 0 
IW382 0.6196 64598 98 6.20% 0.0384 0 .37 0 
IW384 0 .0826 64529 29 23.5 3% 0.0194 0 .34 0 
IW384 0.0826 64544 44 76.47% 0.063 1 0 .03 0 
IW386 0 .3732 645 11 0 110 74 1% 0.0277 0.13 0 
IW386 0 .3732 645 13 13 3.09% 0.01 15 0.01 0 
!W386 0 .3732 64544 44 33 .95% 0.1267 0 .03 0 
IW386 0 .3732 64548 48 28.40% 0. 1060 0 .06 0 
IW386 0 .3732 64549 49 14.20% 0.05 30 0.06 0 
!W386 0 .3732 64574 74 1.23% 0.0046 0 .08 0 
!W386 0.3732 64598 98 11.73% 0.0438 0 .37 0 
!W387 1.3509 64536 36 32.72% 0.4420 0 .07 0 
IW387 1.3509 64539 39 43.85% 0.5924 0 .29 0 
IW387 1.3509 64564 64 9.80% 0. 1324 0 .14 25 
IW387 1.3509 6457 7 1. 66% 0.0224 0 .62 0 
IW387 1.3509 64594 94 11.96% 0. 16 16 0 .33 0 
IW388 1.2257 645 13 13 3.49% 0.0428 0 .01 0 
IW388 1.2257 64529 29 8.26% 0. 1012 0.34 0 
IW388 1.2257 6453 3 9.54% 0. 11 69 0.58 0 
IW388 1.2257 64544 44 13.39% 0.164 1 0.03 0 
IW388 1.2257 64546 46 62.20% 0.7624 0 .03 0 
IW388 1.2257 64598 98 3. 12% 0.0382 0 .37 0 
IW389 0 .1312 64546 46 100.00% 0. 13 12 0 .03 0 
IW390 0 .3110 645 11 0 110 14.60% 0.0454 0 .13 0 
IW390 0 .3110 6453 3 29.20% 0.0908 0 .58 0 
IW390 0 .31 10 64544 44 0.73% 0.0023 0 .03 0 
IW390 0 .31 10 64548 48 12.4 1% 0.0386 0 .06 0 
IW390 0 .3110 64549 49 8.76% 0.0272 0 .06 0 
IW390 0 .31 10 64574 74 5.84% 0.0 182 0 .08 0 
IW390 0.3110 64598 98 28 .47% 0.0885 0 .37 0 

IW390A 0.9003 645 13 13 1.52% 0.0 137 0.01 0 
!W390A 0 .9003 64528 28 5.56% 0.050 I 0 .02 0 
IW390A 0 .9003 6453 3 5.8 1% 0.0523 0 .58 0 
IW390A 0 .9003 64542 42 5.05% 0.0455 0 .17 0 
IW390A 0 .9003 64548 48 2.78% 0.0250 0 .06 0 
IW390A 0 .9003 64564 64 16. 16% 0. 1455 0 .14 25 
IW390A 0 .9003 64566 66 3.28% 0.0295 0 .23 0 
IW390A 0.9003 64568 68 3.03% 0.0273 0 .63 0 
IW390A 0.9003 64573 73 28.03% 0.2524 0 .09 30 
!W390A 0.9003 64574 74 5.8 1% 0.0523 0.08 0 
IW390A 0.9003 64594 94 22.98% 0.2069 0.33 0 
IW392 1 11 35 6453 3 2.65% 0.0295 0.58 0 
!W392 1.1135 64546 46 28 .98% 0.3227 0 .03 0 



APPENDIX D.2.1: Soil Type Summary 

.t:lt 
• ,%Cntcllus 

SHEET ____ OF 

BY DATE ----- 4/1 9/2004 

CLIENT: FCDMC CHECK ____ DATE 

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 

1 otaii:Sasm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

IW392 1.1135 64548 48 31.84% 0.3546 0 .06 0 
IW392 1.1135 64564 64 13.27% 0.1478 0 .14 25 
IW392 1.1135 64574 74 327% 0.0364 0 .08 0 
IW392 1.1135 64598 98 20.00% 0.2227 0 .37 0 
IW394 4 .1731 64512 1 121 4.74% 0.1978 0 .12 0 
IW394 4.1731 64531 31 5.11 % 0.2132 0 .33 35 
IW394 4 .1731 64533 33 9.20% 0.3839 0.23 0 
IW394 4 .1 731 64536 36 15.45% 0.6448 0.07 0 
1W394 4. 1731 64539 39 2.9 1% 0.12 14 0 .29 0 
IW394 4.1731 64542 42 700% 0.292 1 0 .17 0 
IW394 4 .1731 64563 63 37.30% 1.5566 0.14 25 
IW394 4.1731 64566 66 334% 0.1394 0 .23 0 
IW394 4.1731 6457 7 1.18% 0.0492 0 .62 0 
IW394 4.1731 64573 73 11 .52% 0.4807 0 .09 30 
IW394 4 .1731 64594 94 2.26% 0.0943 0 .33 0 
IW395 7 .8618 637244526 Cm D 3.37% 0.2649 0 .00 0 

• IW395 7 .8618 6374229 Le 5.23% 0.41 12 0 .00 0 
IW395 7 .8618 6374235 Lh 1.1 4% 0.0896 0.00 0 
IW395 7 .8618 6375455 Rr 3.26% 0.2563 0 .00 0 
IW395 7 .8618 645 104 104 1.23% 0.0967 0.14 60 
IW395 7 .8618 645 16 16 0.23% 0.0 181 0.44 15 
IW395 7 .8618 64531 31 3.49% 0.2744 0.33 35 
IW395 7 .8618 64534 34 5.12% 0.4025 0.23 0 
IW395 7 .8618 64536 36 1.40% 0.11 0 1 0.07 0 
IW395 7 .8618 64543 43 1.06% 0.0833 0 .17 0 
IW395 7 .8618 64562 62 0.17% 0.0 134 0 .15 0 
IW395 7 .8618 64563 63 65.28% 5. 1322 0 .14 25 
IW395 7.8618 6457 7 1.20% 0.0943 0 .62 0 
IW395 7.8618 64572 72 7.01% 0.55 11 0 .09 30 
IW395 7.8618 64597 97 0.80% 0.0629 0 .07 0 
IW396 0 .5863 64535 35 26 .54% 0 1556 0 .23 0 
IW396 0 .5863 645 36 36 12.69% 0.0744 0 .07 0 
IW396 0 .5863 64539 39 13.85% 0.08 12 0 .29 0 
IW396 0 .5863 64543 43 5.3 8% 0.03 15 0.17 0 
IW396 0 .5863 64544 44 0.38% 0.0022 0 .03 0 
IW396 0 .5863 64564 64 0.77% 0.0045 0.14 25 
IW396 0 .5863 6457 7 40 3 8% 0.2367 0.62 0 
IW397 4 .8148 637244526 CmD 44.82% 2.1580 0 .00 0 
IW397 4 .8148 637244730 CnF 0.28% 0.0 135 0 .00 0 
IW397 4 .8148 6374229 Le 16.65% 0.80 17 0 .00 0 
IW397 4.8148 6374235 Lh 16.60% 0.7993 0.00 0 
IW397 4 .8148 6375455 Rr 21.64% 10419 0 .00 0 
PD700 1.3998 65 1203222 AGB 163% 0.0228 0.40 0 
PD700 1.3998 65 1203424 AHC 10.60% 0 1484 0 .38 0 
PD700 1.3998 65 13244 GM 18.27% 0.2557 0 .29 0 
PD700 1.3998 65 1326426 GWD 2.77% 0.0388 0 .35 0 
PD700 1.3998 65 1326826 GYD 12.72% 0 1780 0.26 0 

• PD700 1.3998 65 1445822 MTB 26 .59% 0.3 722 0.15 0 



APPENDIX 0.2.1: Soil Type Summary 

dt 
;% ( Enlcll LIS 

SHEET ____ OF 

BY DATE ----- 4/19/2004 

CLIENT: FCDMC CHECK DATE -----

JOB: W ittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percen tage area reported to 4 signi fi cant digits by WMS Actual precision of the data is only 2-3 significant digits 

t otatl:lasm 
Area (sq Soil Type Soil Type Soi l Type Area Soil Type Area XKSAT 

Basin 10 miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

PD700 1.3998 65 14462 MV 16.97% 0.2375 0.15 0 
PD700 1.3998 65 1505422 PRB 0.33% 0.0046 0.28 0 
PD700 1.3998 65 1585022 TPB 4.89% 0.0684 0.12 0 
PD700 1.3998 65 1585624 TSC 5.22% 0.073 1 0.14 0 
PD704 0.3620 645 11 0 110 17.20% 0.0623 0.13 0 
PD704 0.3620 64568 68 7.64% 0.0277 0.63 0 
PD704 0.3620 64570 70 11.46% 0.04 15 0.36 0 
PD704 0.3620 64598 98 38.85% 0.1406 0.37 0 
PD704 0.3620 65 1326426 GWD 15.29% 0.0553 0.35 0 
PD704 0.3620 65 1326826 GYD 2.55% 0.0092 0.26 0 
PD704 0.3620 65 1505422 PRB 6.37% 0.023 1 0.28 0 
PD704 0.3620 65 1585624 TSC 0.64% 0.0023 0.14 0 
PD708 2.4019 645 10 10 4.57% 0. 1098 0.94 0 
PD708 2.4019 645 100 100 22 .29% 0.5354 0.40 20 
PD708 2.4019 645 108 108 0.65% 0.0 156 0.31 30 
PD708 2.4019 645 11 0 110 42 .63% 1.0239 0.13 0 
PD708 2.4019 645 11 3 113 2.05% 0.0492 0.39 0 
PD708 2.4019 645 18 18 3.64% 0.0874 0.33 15 
PD708 2.4019 64547 47 6.34% 0 1523 0.11 0 
PD708 2.4019 64552 52 0.19% 0.0046 0.16 20 
PD708 2.4019 64568 68 0. 19% 0.0046 0.63 0 
PD708 2.4019 64598 98 13.53% 0.3250 0.37 0 
PD708 2.4019 65 1326426 GWD 3.92% 0.0942 0.35 0 
PD7 12 0.8916 645 11 0 110 7.09% 0.0632 0.13 0 
PD71 2 0.8916 64552 52 68.6 1% 0.6 117 0.16 20 
PD7 12 0.8916 64598 98 17.72% 0. 1580 0.37 0 
PD7 12 0.8916 65 1326426 GWD 6.58% 0.0587 0.35 0 

PD7 12A 0.7664 645 10 10 0.88% 0.0067 0.94 0 
PD7 12A 0.7664 645 100 100 3.24% 0.0248 0.40 20 
PD7 12A 0.7664 645 11 0 110 12.06% 0.0924 0.13 0 
PD7 12A 0.7664 645 113 113 7.06% 0.054 1 0.39 0 
PD7 12A 0.7664 6452 1 21 2.35% 0.0 180 0.38 0 
PD7 12A 0.7664 64552 52 46 .76% 0.3584 0.16 20 
PD7 12A 0.7664 64568 68 9. 12% 0.0699 0.63 0 
PD7 12A 0.7664 64598 98 15.59% 0. 11 95 0.37 0 
PD7 12A 0.7664 65 1326426 GWD 2.94% 0.0225 0.35 0 
PD7 16 1. 7546 645 103 103 1. 80% 0.03 16 0.10 65 
PD716 1.7546 645 11 8 11 8 0.64% 0.0 11 2 0.42 0 
PD7 16 1. 7546 64548 48 1.29% 0.0226 0.06 0 
PD7 16 1. 7546 64552 52 16.62% 0.29 16 0.16 20 
PD716 1.7546 64598 98 0.77% 0.0135 0.37 0 
PD7 16 1.7546 65 1203424 AHC 13.14% 0.2305 0.38 0 
PD7 16 1.7546 65 1285026 EPD 1.03 % 0.0 18 1 0.12 0 
PD7 16 1.7546 65 13244 GM 4.90% 0.0860 0.29 0 
PD7 16 1.7546 65 1326426 G W D 1.42% 0.0249 0.35 0 
PD7 16 1.7546 65 1445822 MTB 28.74% 0.5043 0.15 0 
PD7 16 1.7546 65 14462 MV 4.64% 0.08 14 0.15 0 
PD7 16 1.7546 65 1505422 PRB 0.39% 0.0068 0.28 0 



APPENDIX D.2.1: Soil Type Summary 

SHEET _ ___ OF 

BY DATE 4/19/2004 -----

CLIENT: FCDMC CHECK DATE -----

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 

totatl:lasm 
Area (sq Soil Type Soil Type Soil Type Area Soi l Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

PD7 16 1.7546 651506422 PWB 1.29% 0.0226 0 .38 0 
PD7 16 1.7546 65 1585022 TPB 21.52% 0.3776 0 .12 0 
PD716 1.7546 65 1585624 TSC 1. 80% 0.03 16 0 .14 0 
PD720 0 .5945 65 13244 GM 58 .85% 0.3498 0 .29 0 
PD720 0 .5945 65 1326426 GWD 3.46% 0.0206 0 .35 0 
PD720 0 .5945 65 1445822 MTB 2538% 0.1509 0 .15 0 
PD720 0 .5945 65 14462 MV 9.23% 0.0549 0 .15 0 
PD720 0 .5945 65 1585022 TPB 3.08% 0.0 183 0 .12 0 
PD726 0 .4126 64555 55 9. 14% 0.0377 0 .27 0 
PD726 0.4126 64558 58 3.23% 0.0 133 0. 34 0 
PD726 0.4126 64598 98 23. 12% 0.0954 0.37 0 
PD726 0 .41 26 65 12042 AL 8.60% 0.0355 0 .40 0 
PD726 0.41 26 65 13244 GM 46.24% 0. 1908 0 .29 0 
PD726 0 .4126 65 1445822 MTB 5.9 1% 0.0244 0 .15 0 
PD726 0 .4126 6514462 MV 1.08% 0.0045 0 .15 0 
PD726 0 .4126 65 1585022 TPB 2.69% 0.0 11 1 0.12 0 

• PD726A 1.1030 645 11 3 113 41.3 1% 0.4556 0.39 0 
PD726A 1.1030 6452 1 21 4.29% 0.0473 0 .38 0 
PD726A 1.1030 64552 52 19.84% 0.2 188 0 .16 20 
PD726A 1.1030 645 55 55 13.09% 0. 1444 0 .27 0 
PD726A 1.1030 64598 98 18.6 1% 0.2053 0 .37 0 
PD726A 1.1030 65 1445822 MTB 2.86% 0.0315 0 .15 0 
PD726B 0. 9345 64552 52 9.00% 0.084 1 0 .16 20 
PD726B 0.9345 64555 55 0.24% 0.0022 0.27 0 
PD726B 0 .9345 64558 58 15.40% 0. 1439 0. 34 0 
PD726B 0 .9345 64580 80 2.37% 0.022 1 0 .08 0 
PD726B 0.9345 64598 98 72.99% 0.682 1 0 .37 0 
PD732 0.4793 645 110 11 0 42. 18% 0.2022 0 .13 0 
PD732 0.4793 6451 13 113 19.43% 0.093 1 0 .39 0 
PD732 0.4793 64555 55 4.27% 0.0205 0.27 0 
PD732 0.4793 64598 98 34. 12% 0. 1635 0 .37 0 
PD736 0 .7789 64552 52 1.46% 0.0 114 0 .16 20 
PD736 0 .7789 64555 55 5.54% 0.0432 0 .27 0 
PD736 0 .7789 64580 80 17.78% 0. 1385 0 .08 0 
PD736 0 .7789 64598 98 75 .22% 0.5859 0 .37 0 
PD740 1.2839 6452 2 5.73% 0.0736 0 .41 0 
PD740 1.2839 64552 52 4.30% 0.0552 0 .16 20 
PD740 1.2839 64558 58 6.09% 0.0782 0 .34 0 
PD740 1.2839 64570 70 27 .24% 0.3497 0.36 0 
PD740 1.2839 64598 98 56.63% 0.727 1 0.37 0 
PD744 0 .7975 645 11 5 115 0.28% 0.0022 0 .39 0 
PD744 0 .7975 64552 52 1. 98% 0.0 158 0 .16 20 
PD744 0 .7975 64558 58 6.78% 0.0541 0 .34 0 
PD744 0 .7975 65 1203222 AG B 12.43% 0.099 1 0.40 0 
PD744 0 .7975 65 1203424 AHC 8.47% 0.0676 0 .38 0 
PD744 0 .7975 65 12042 AL 25 .99% 0.2073 0.40 0 
PD744 0 .7975 6513244 GM 34. 18% 0.2726 0 .29 0 

• PD744 0 .7975 65 1445822 MTB 9.89% 0.0789 0.15 0 



APPENDIX D.2.1: Soil Type Summary 

dt 
,% ( Entellus 

SHEET ____ OF 

BY DATE ----- 4/19/2004 

CLIENT: FCDMC CHECK ____ DATE 

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is on ly 2 3 significan t digits 

1 otal tsasm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

PD748 0.2838 645 100 100 5.65% 0.0 160 0.40 20 
PD748 0.2838 645 109 109 76.6 1% 0.2 174 0.35 35 
PD748 0.2838 645 11 0 110 15.32% 0.0435 0.13 0 
PD748 0.2838 64547 47 2.42% 0.0069 0.11 0 
PD752 0.1897 645 100 100 44 .05% 0.0836 0.40 20 
PD752 0.1897 645 108 108 7.14% 0.0 135 0.31 30 
PD752 0.1897 645 109 109 48.8 1% 0.0926 0.35 35 
PD756 3.2304 645 10 10 2.65% 0.0856 0.94 0 
PD756 3.2304 645 108 108 13. 16% 0.4251 0.31 30 
PD756 3.2304 645 109 109 66.64% 2. 1528 0.35 35 
PD756 3.2304 645 11 0 110 1. 53% 0.0494 0.13 0 
PD756 3.2304 645 11 3 113 0.63% 0.0204 0.39 0 
PD756 3.2304 6452 1 21 1.53% 0.0494 0.38 0 
PD756 3.2304 64547 47 0.42% 0.0 136 0.11 0 
PD756 3.2304 64549 49 1.04% 0.03 36 0.06 0 
PD756 3.2304 64552 52 0.49% 0.0 158 0.16 20 
PD756 3.2304 64555 55 0.28% 0.0090 0.27 0 
PD756 3.2304 64598 98 11 .63% 0.3757 0.37 0 
PD760 0.8671 645 109 109 17.49% 0.15 16 0.35 35 
PD760 0.8671 645 11 0 110 47.52% 0.4 120 0.13 0 
PD760 0.8671 645 11 3 11 3 26.89% 0.2332 0.39 0 
PD760 0.8671 64598 98 8.09% 0.070 1 0.37 0 
Pl600 0.6050 65 1203222 AG B 12.08% 0.073 1 0.40 0 
Pl600 0.6050 65 13244 GM 43.77% 0.2648 0.29 0 
Pl600 0.6050 65 1445822 MTB 36 .60% 0.22 14 0.15 0 
P1600 0.6050 65 14462 MV 7.55% 0.0457 0.15 0 

P1600A 0.5203 65 1203222 AG B 13.74% 0.07 15 0.40 0 
PI600A 0.5203 65 13244 GM 3 1. 75% 0. 1652 0.29 0 
P1600A 0.5203 65 1445822 MTB 42.65% 0.22 19 0.15 0 
PI600A 0.5203 65 14462 MV 11 .85% 0.06 17 0.15 0 
Pl603 0.5190 645 11 5 115 2. 17% 0.0 11 3 0.39 0 
P1603 0.5190 64558 58 7.39% 0.0384 0.34 0 
Pl603 0.5190 65 1203222 AGB 17.83% 0 0925 0.40 0 
Pl603 0.5190 65 1203424 AHC 18.26% 0.0948 0.38 0 
Pl603 0.5190 65 13244 GM 24.78% 0 1286 0.29 0 
Pl603 0.5190 65 1445822 MTB 6.96% 0.036 1 0.15 0 
P1603 0.5190 65 15456 RS 3.48% 0.0 18 1 0.40 65 
Pl603 0.5190 65 1585022 TPB 19.13% 0.0993 0.12 0 
Pl604 0.3628 645 18 18 3.80% 0.0 138 0.33 15 
P1604 0.3628 64552 52 5 1.27% 0 1860 0.16 20 
Pl604 0.3628 64558 58 27.22% 0 0988 0.34 0 
P1604 0.3628 64598 98 11 .39% 0.04 13 0.37 0 
Pl604 0.3628 65 12448 co 1. 90% 0.0069 0.29 20 
P1604 0.3628 65 13244 GM 1.27% 0.0046 0.29 0 
Pl604 0.3628 65 15456 RS 3. 16% 0.0 11 5 0.40 65 
Pl606 1.0766 645 11 5 115 2.52% 0.027 1 0.39 0 
Pl606 1.0766 645 18 18 1.05% 0.0 11 3 0.33 15 

P1606 1.0766 64552 52 0.2 1% 0.0023 0.16 20 
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JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 

Total Basm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin 10 miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

Pl606 1.0766 64558 58 10.29% 0. 11 08 0.34 0 
Pl606 1.0766 64570 70 1.47% 0.0 158 0 .36 0 
Pl606 1.0766 64598 98 23 .74% 0.2556 0 .37 0 
Pl606 1.0766 65 1203222 AGB 0.84% 0.0090 0.40 0 
P1606 1.0766 65 1203424 AHC 18.70% 0.2013 0 .38 0 
Pl606 1.0766 65 12448 co 3. 15% 0.0339 0 .29 20 
PI606 1.0766 65 13244 GM 32.35% 0.3483 0.29 0 
PI606 1.0766 65 1445822 MTB 2.73% 0.0294 0 .15 0 
Pl606 1.0766 65 14462 MV 2. 10% 0.0226 0 .15 0 
P1606 1.0766 65 15456 RS 0.84% 0.0090 0.40 65 

P1606A 0.4572 64552 52 8.54% 0.0390 0.16 20 
P1606A 0.4572 64570 70 17.59% 0.0804 0 .36 0 
PI606A 0.4572 64580 80 6.53% 0.0299 0 .08 0 
PI606A 0.4572 64598 98 67.34% 0.3079 0.37 0 
P1609 1.9354 6451 12 112 1.64% 0.03 17 0 .39 0 
P1609 1 .9354 645 11 5 115 6.20% 0. 1200 0.39 0 • P1609 1 .9354 64552 52 1.29% 0.0250 0.16 20 
P1609 1 .9354 64555 55 1.17% 0.0226 0 .27 0 
P1609 1.9354 64558 58 6.90% 0. 1335 0 .34 0 
Pl609 1.9354 64570 70 28.65% 0.5545 0 .36 0 
P1609 1.9354 64578 78 1.75% 0.0339 0 .05 0 
Pl609 1 .9354 64580 80 6.78% 0. 13 12 0 .08 0 
Pl609 1 .9354 64598 98 12.87% 0.249 1 0 .37 0 
Pl609 1 .9354 65 1203222 AGB 1.05% 0.0203 0.40 0 
Pl609 1 .9354 65 1203424 AHC 8.07% 0. 1562 0 .38 0 
Pl609 1 .9354 6513244 GM 21.87% 0.4233 0.29 0 
Pl609 1 .9354 65 1445 822 MTB 1.64% 0.03 17 0.1 5 0 
P1609 1.9354 65 14462 MV 0.12% 0.0023 0 .15 0 
Pl61 2 0 .7378 645 11 5 115 1. 53% 0.0 11 3 0 .39 0 
PI6 12 0 .7378 64555 55 31.80% 0.2346 0.27 0 
P16 12 0 .7378 64558 58 7.03% 0.05 19 0 .34 0 
P16 12 0 .7378 64570 70 20.49% 0. 15 12 0 .36 0 
Pl612 0.7378 64598 98 33 .03% 0.2437 0 .37 0 
Pl6 12 0 .7378 651203424 AHC 0.92% 0.0068 0 .38 0 
Pl6 12 0 .7378 65 13244 GM 5.20% 0.0384 0 .29 0 
P16 15 0 .8419 64555 55 29.8 1% 0.25 10 0 .27 0 
P16 15 0 .8419 64570 70 5.69% 0.0479 0 .36 0 
Pl6 15 0 .8419 64598 98 64.50% 0.5431 0 .37 0 
Pl618 0 .2886 6453 3 1.60% 0.0046 0.58 0 
Pl618 0.2886 64555 55 96.00% 0.277 1 0 .27 0 
P16 18 0 .2886 64598 98 2.40% 0.0069 0 .37 0 
P1621 0 .9051 65 12857 Es 12 .84% 0. 11 62 0.25 0 
P162 1 0 .9051 65 13244 GM 82.47% 0.7464 0.29 0 
Pl62 1 0 .9051 651445822 MTB 1. 73% 0.0 157 0 .15 0 
P1 62 1 0 .9051 65 14462 MV 2.96% 0.0268 0 .15 0 
Pl624 1 .2251 65 1202720 AdA 0.56% 0.0069 0.40 0 
Pl624 1 .2251 65 1202722 AdS 0.75% 0.0092 0.40 0 

• P1624 1 .2251 6512857 Es 0. 19% 0.0023 0 .25 0 



APPENDIX D.2.1: Soil Type Summary 

dt 
,.% ( £ntellLIS 

SHEET ____ OF 

BY ____ DATE 4/19/2004 

CLIENT: FCDMC CHECK ____ DATE 

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is on ly 2 3 significant digits -

Total Basm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

Pl624 1 .2251 65 13244 GM 7006% 0.858 3 0 .29 0 
Pl624 1 .2251 65 1445822 MTB 19.96% 0.2445 0 .15 0 
P1624 1.2251 65 14462 MV 8.47% 0. 1038 0 .15 0 

P1624A 2 .8067 64555 55 7.88% 0.22 12 0 .27 0 
P1624A 2.8067 64558 58 46.50% 1.305 1 0 .34 0 
P1624A 2.8067 645999 999 1.69% 0.0474 000 0 
P1624A 2.8067 65 13244 GM 41.83% 1.1 740 0 .29 0 
P1624A 2.8067 65 1445822 MTB 209% 0.0587 0.15 0 
P1628 0.5695 64529 29 2.85% 0.0 162 0 .34 0 
Pl628 0 .5695 64555 55 71.95% 0.4098 0 .27 0 
Pl628 0 .5695 64558 58 25 .20% 0 1435 0 .34 0 
Pl 633 0 .3359 65 1202320 AbA 0.68% 0.0023 0 .38 0 
P1633 0 .3359 65 1202720 AdA 270% 0.009 1 0.40 0 
Pl633 0.3359 65 1202722 AdB 1. 35% 0.0045 0.40 0 
Pl633 0 .3359 65 12857 Es 1.35% 0.0045 0.25 0 
PI633 0 .3359 65 1323320 GQA 2.03% 0.0068 0 .25 0 
PI633 0 .3359 65 13244 GM 39 .19% 0. 13 16 0 .29 0 
PI633 0 .3359 65 1445822 MTB 12.16% 0.0408 0 .15 0 
Pl633 0 .3359 65 14462 MV 40.54% 0.1362 0 .15 0 
Pl635 0 .6106 65 1202720 AdA 1.48% 0.0090 0.40 0 
P1635 0 .6106 65 1202722 AdB 11.44% 0.0699 0.40 0 
Pl635 0 .6106 65 12457 Cs 3.32% 0.0203 0 .19 0 
Pl635 0 .6106 65 12857 Es 13.65% 0.0834 0 .25 0 
Pl635 0 .6106 65 1323320 GqA 1.48% 0.0090 0 .25 0 
Pl635 0 .6106 65 14223 Lb 0.74% 0.0045 0.40 0 
P1635 0.6106 65 1445 1 Mp 36 .53% 0.223 I 0.25 0 
P1635 0.6106 65 14455 Mr 15.87% 0.0969 0.05 0 
PI635 0 .6106 65 1502922 PeB 0.37% 0.0023 0.38 0 
P1635 0 .6106 65 1585520 TrA 7.75% 0.0473 0.11 0 
P1635 0 .6106 65 1585522 TrB 1. 85% 0.0 11 3 0.13 0 
PI635 0 .6106 65 1622 1 Va 1.11 % 0.0068 0 .39 0 
Pl635 0 .6106 65 16229 Ve 4.43% 0.027 1 0 .25 0 
Pl636 0.4286 65 1202720 AdA 6.0 1% 0.0258 0.40 0 
Pl636 0.4286 65 1202722 AdB 4.3 7% 0.0187 0.40 0 
Pl636 0.4286 65 1203424 AHC 15 .85% 0. 0679 0 .38 0 
P1636 0.4286 65 12857 Es 5.46% 0.0234 0.25 0 
P1636 0.4286 65 13244 GM 59 .02% 0.2530 0.29 0 
P1636 0.4286 65 14455 Mr 7. 10% 0.0304 0.05 0 
P1636 0.4286 65 1445822 MTB 2. 19% 0.0094 0 .15 0 
PI639 0 .3431 651202722 AdB 0.68% 0.0023 0.40 0 
Pl639 0 .3431 65 1203222 AGB 2.70% 0.0093 0.40 0 
Pl639 0 .3431 65 13244 GM 89.86% 0.308 3 0 .29 0 
Pl639 0 .3431 65 1445822 MTB 6.76% 0.0232 0 .1 5 0 
P1642 0 .2367 645 11 2 112 50.50% 0. 11 95 0 .39 0 
P1642 0 .2367 64570 70 4.95% 0.0 11 7 0.36 0 

P1642 0 .2367 64598 98 44 .55% 0. 1054 0 .37 0 

P1645 1.5619 645 11 2 112 19.34% 0.3 02 1 0.39 0 
P1645 1.5619 6451 13 113 33.24% 0.5 192 0 .39 0 
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P1645 1.5619 645114 114 0.86% 0.0 134 0 .39 0 
P1645 1.5619 6452 2 2.29% 0.0358 0.41 0 
Pl645 1.5619 6453 3 4.0 1% 0.0626 0 .58 0 
Pl645 1.5619 64555 55 18.19% 0.2841 0.27 0 
Pl645 1.5619 64598 98 22 .06% 0.3446 0 .37 0 

PI645A 1.6307 645 10 10 0.70% 0.0 11 4 0.94 0 
PI645A 1.6307 645 11 0 110 0.84% 0.0 137 0 .13 0 
P1645A 1.6307 645 11 3 113 10.08% 0. 1644 0 .39 0 
P1645A 1.6307 64529 29 4.48% 0.073 1 0 .34 0 
P1645A 1.6307 64544 44 27.3 1% 0.4453 0 .03 0 
PI645A 1.6307 64545 45 36.97% 0.6029 0 .03 0 
P1645A 1.6307 64555 55 19.6 1% 0.3 198 0 .27 0 
Pl648 1.7278 645 108 108 0.52% 0.0090 0 .31 30 
Pl648 1.7278 645 112 112 4.03% 0.0696 0 .39 0 
Pl648 1.7278 645 11 3 113 4.03% 0.0696 0 .39 0 
Pl648 1.7278 64544 44 27.31% 0.47 19 0 .03 0 

• Pl648 1.7278 64545 45 25 .10% 0.4337 0 .03 0 
Pl648 1.7278 64548 48 29.39% 0.5078 0 .06 0 
Pl648 1.7278 64549 49 5.59% 0.0966 0 .06 0 
P1648 1.7278 64598 98 4.03% 0.0696 0 .37 0 
Pl65 1 0 .4594 645 11 3 113 34.22% 0. 1572 0.39 0 
Pl65 1 0.4594 645 11 4 114 15.51% 0.07 13 0 .39 0 
P165 1 0 .4594 64544 44 43.85% 0.20 15 0 .03 0 
P165 1 0 .4594 64545 45 1.07% 0.0049 0 .03 0 
P165 1 0 .4594 64549 49 5.3 5% 0.0246 0 .06 0 
P1654 4 .0277 645 108 108 0.06% 0.0024 0 .31 30 
Pl654 4 .0277 645 11 2 112 0.06% 0.0024 0 .39 0 
P1 654 4 .0277 645 113 11 3 1. 5 1% 0.0608 0 .39 0 
P1654 4 .0277 645 11 4 114 0.84% 0.0338 0 .39 0 
P1654 4 .0277 64544 44 23 .59% 0.950 1 0.03 0 
Pl654 4 .0277 64545 45 46 .28% 1.8640 0 .03 0 
Pl654 4 .0277 64549 49 0. 17% 0.0068 0 .06 0 
P1654 4 .0277 64574 74 27 .50% 1. 1076 0 .08 0 
Pl657 0 .8697 64544 44 32.8 1% 0.2854 0 .03 0 
P1657 0 .8697 64545 45 5 1.71 % 0.4497 0 .03 0 
P1657 0 .8697 64548 48 3.94% 0.0343 0 .06 0 
P1657 0 .8697 64549 49 1.3 1% 0.0 11 4 0 .06 0 
Pl657 0 .8697 64574 74 10.24% 0.089 1 0 .08 0 
P1660 0 .8393 645 11 4 114 0.27% 0.0023 0 .39 0 
P1660 0 .8393 64544 44 37.00% OJ 105 0 .03 0 
P1660 0 .8393 64545 45 28.69% 0.2408 0 .03 0 
Pl660 0 .8393 64574 74 16.89% 0. 14 18 0 .08 0 
Pl660 0 .8393 64580 80 17.16% 0. 1440 0 .08 0 
Pl663 0 .6041 64533 33 3.04% 0.0 184 0 .23 0 
P1663 0 .6041 64544 44 6 1. 98% 03744 0 .03 0 
Pl663 0 .6041 64545 45 6.46% 0.0390 0 .03 0 
Pl663 0 .6041 64563 63 6.08% 0.0367 0 .1 4 25 

• P1663 0 .6041 64580 80 22.43% 0. 1355 0 .08 0 
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Pl669 0 .2856 64555 55 100.00% 0.2856 0 .27 0 
Pl672 1.5104 64529 29 46.58% 0.7035 0 .34 0 
Pl672 1.5104 64544 44 0.30% 0.0045 0 .03 0 
P1672 1.5104 64555 55 23.8 1% 0.3596 0 .27 0 
Pl672 1.5104 64558 58 29.32% 0.4428 0 .34 0 
Pl675 0 .0628 64555 55 80.00% 0.0502 0 .27 0 
P1675 0 .0628 64558 58 20.00% 0.0 126 0 .34 0 
Pl678 0.8324 645 10 10 1. 68% 0.0 140 0 .94 0 
Pl678 0 .8324 645 II 0 110 0.28% 0.0023 0.13 0 
Pl678 0 .8324 64529 29 68.9 1% 0.5736 0.34 0 
Pl678 0 .8324 64555 55 17.09% 0. 1423 0 .27 0 
Pl678 0 .8324 64558 58 12.04% 0. 1002 0 .34 0 
Pl68 1 0 .9914 645 10 10 18.0 1% 0. 1786 0 .94 0 
Pl68 1 0 .9914 645110 110 4.85% 0.048 1 0 .13 0 
Pl68 1 0 .9914 64544 44 32. 10% 0.3 182 0 .03 0 
Pl68 1 0 .9914 64545 45 45 03% 0.4464 0 .03 0 
P1684 0 .7361 645 10 10 16.46% 0.1212 0 .94 0 
Pl684 0 .7361 645 108 108 4.35% 0.0320 0 .31 30 
Pl684 0 .7361 64544 44 42.55% 0.3 132 0 .03 0 
P1684 0 .7361 64545 45 10.25% 0.0755 0.03 0 
Pl684 0 .7361 64549 49 10.87% 0.0800 0.06 0 
Pl684 0 .7361 64574 74 15.53% 0. 11 43 0 .08 0 
Pl 687 7 .0093 645 10 10 0. 19% 0.0 133 0 .94 0 
PI 687 7 .0093 6453 1 31 34.70% 2.4322 0 .33 35 
Pl 687 7 .0093 64533 33 1.32% 0.0925 0 .23 0 
Pl687 7 0093 64534 34 3.72% 0.2607 0 .23 0 
Pl687 7 0093 64544 44 0.45% 0.03 15 0 .03 0 
Pl687 7 .0093 64545 45 0. 10% 0.0070 0 .03 0 
Pl687 7 0093 64563 63 41.70% 2.9229 0 .14 25 
Pl687 7 0093 64572 72 13. 19% 0.9245 0 .09 30 
Pl687 7 0093 64574 74 1. 57% 0. 11 00 0.08 0 
Pl687 7 0093 6458 8 3.05% 0.2 138 0.96 0 
Pl688 3 .1968 637244526 CmD 24.3 1% 0.777 1 0.00 0 
Pl688 3 .1968 6374229 Le 11.60% 0.3708 000 0 
Pl688 3 .1968 6374235 Lh 10.89% 0.348 1 0 .00 0 
Pl 688 3 .1968 645 16 16 2.25% 0.07 19 0.44 15 
Pl 688 3.1968 6453 1 31 25.09% 0.802 1 0 .33 35 
Pl688 3.1968 64563 63 9.42% 0.30 11 0 .14 25 
Pl688 3.1968 64572 72 14.62% 0.4674 0 .09 30 
Pl688 3 .1968 6458 8 1.83% 0.0585 0.96 0 
P1689 6 .7846 637244526 CmD 34. 12% 2.3 149 0.00 0 
P1689 6 .7846 6374229 Le 14.76% 1.00 14 0 .00 0 
Pl689 6 .7846 6374235 Lh 13.77% 0.9342 0 .00 0 
PI 689 6 .7846 6375455 Rr 5.63% 0.3820 0 .00 0 
P1 689 6 .7846 645 104 104 0.33% 0.0224 0 .14 60 
P1689 6 .7846 645 16 16 3.34% 0.2266 0.44 15 
P1689 6 .7846 64563 63 4.67% 0.3 168 0 .14 25 
Pl689 6 .7846 64572 72 22.27% 1.5 109 0.09 30 
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Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 

1 otal t:lasm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

P1689 6.7846 6458 8 1.1 3% 0.0767 0 .96 0 
P1690 0.6289 64529 29 6 1.1 7% 0.3847 0 .34 0 
Pl690 0 .6289 64555 55 10.99% 0.069 1 0.27 0 
Pl690 0 .6289 64558 58 27 . 11 % 0.1705 0.34 0 
Pl690 0 .6289 64575 75 0.73% 0.0046 0 .23 0 
Pl693 0.8361 64529 29 2.17% 0.0 181 0 .34 0 
Pl693 0 .8361 64555 55 8.70% 0.0727 0 .27 0 
PI693 0.8361 64558 58 53.53% 0.4476 0 .34 0 
Pl693 0 .8361 64575 75 35 .60% 0.2977 0 .23 0 
SV200 2.2918 645 1 1 1. 08% 0.0248 0.41 0 
SV200 2 .2918 645112 112 31.08% 0.7 123 0.39 0 
SV200 2 .2918 64529 29 0.20% 0.0046 0 .34 0 
SV200 2 .2918 6453 3 1. 57% 0.0360 0.58 0 
SV200 2 .2918 64553 53 2.84% 0.065 1 0.02 0 
SV200 2 .2918 64555 55 13. 14% 0.3 011 0 .27 0 
SV200 2.2918 64575 75 15. 10% 0.346 1 0 .23 0 

• SV200 2 .2918 64576 76 1.47% 0.0337 0.23 0 
SV200 2 .2918 65 1203222 AGB 1.1 8% 0.0270 0.40 0 
SV200 2 .2918 65 12042 AL 5.69% 0. 1304 0.40 0 
SV200 2.2918 65 13244 GM 14.80% 0.3392 0 .29 0 
SV200 2 .2918 65 1445822 MTB 9.22% 0.2 11 3 0 .15 0 
SV200 2 .2918 65 1585624 TSC 2.65% 0.0607 0 .14 0 
SV202 1.4365 645 11 2 112 25.97% 0.373 1 0.39 0 
SV202 1.4365 64522 22 19.60% 0.28 16 0.04 0 
SV202 1.4365 64553 53 22 .55% 0.3239 0 .02 0 
SV202 1.4365 64555 55 2.02% 0.0290 0 .27 0 
SV202 1.4365 64564 64 0.78% 0.0 11 2 0.14 25 
SV202 1.4365 64576 76 25.97% 0.373 1 0 .23 0 
SV202 1.4365 64578 78 3.11 % 0.0447 0 .05 0 
SV203 0 .0760 645 112 112 92.86% 0.0705 0 .39 0 
SV203 0 .0760 64575 75 7. 14% 0.0054 0 .23 0 
SV205 0 .5022 645 100 100 33.94% 0. 1704 0.40 20 
SV205 0 .5022 645 11 2 112 9. 17% 0.0460 0 .39 0 
SV205 0 .5022 64548 48 56 .88% 0.2856 0.06 0 
SV208 1.0674 645100 100 75 .80% 0.809 1 0.40 20 
SV208 1.0674 645 11 2 112 6.42% 0.0685 0 .39 0 
SV208 1.0674 6453 3 1.93% 0.0206 0 .58 0 
SV208 1.0674 64548 48 15.85% 0.1692 0 .06 0 
SV2 10 0 .7184 645 100 100 20 .19% 0. 145 1 0.40 20 
SV2 10 0 .7184 645112 112 14.42% 0. 1036 0 .39 0 
SV2 10 0 .7184 6453 3 12. 50% 0.0898 0 .58 0 
SV2 10 0 .7184 64548 48 52 .56% 0.3776 0 .06 0 
SV2 10 0.7184 64570 70 0.32% 0.0023 0 .36 0 
SV2 12 4 .1391 6451 12 112 11.79% 0.4880 0 .39 0 
SV2 12 4 .1391 645 11 3 113 7.9 1% 0.3274 0.39 0 
SV2 12 4 .1391 645124 124 12.06% 0.4992 0.39 0 
SV2 12 4 .1391 64522 22 5.40% 0.2235 0 .04 0 

• SV2 12 4 .1391 64529 29 15.94% 0.6598 0 .34 0 

4/19/2004 
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SY2 12 4 .1391 64553 53 2.24% 0.0927 0 .02 0 
SY2 12 4.1391 64555 55 3346% 1.3849 0.27 0 
SY2 12 4.1391 64570 70 0.98% 0.0406 0.36 0 
SY2 12 4.1391 64576 76 5.08% 0.2 103 0.23 0 
SY2 12 4.1391 64577 77 5.13% 0.2 123 0.05 0 
SY2 14 1.8700 645 11 2 112 4.62% 0.0864 0 .39 0 
SY2 14 1.8700 645 11 3 113 12.03% 0.2250 0.39 0 
SY2 14 1.8700 645 124 124 5.83% 0. 1090 0.39 0 
SY2 14 1.8700 64522 22 0.73% 0.0 137 0 .04 0 
SY2 14 1.8700 64529 29 7.17% 0. 134 1 0 .34 0 
SY2 14 1.8700 64550 50 2.07% 0.0387 0 .26 0 
SY2 14 1.8700 64553 53 0.85% 0.0 159 0 .02 0 
SY2 14 1.8700 64555 55 4.25% 0.0795 0 .27 0 
SY2 14 1.8700 64570 70 5.59% 0.1045 0 .36 0 
SY2 14 1.8700 64575 75 36.57% 0.6838 0 .23 0 
SY2 14 1.8700 64576 76 0.73% 0.0 137 0 .23 0 
SY2 14 1.8700 64577 77 19.56% 03658 0 .05 0 
SY2 16 1.6268 645 11 2 112 0.29% 0.0047 0 .39 0 
SY2 16 1.6268 645 11 3 113 17. 12% 0.2785 0 .39 0 
SY2 16 1.6268 64529 29 4.85% 0.0789 0 .34 0 
SY2 16 1.6268 6453 3 3.00% 0.0488 0 .58 0 
SY2 16 1.6268 64548 48 6.56% 0. 1067 0.06 0 
SY2 16 1.6268 64550 50 11.98% 0. 1949 0.26 0 
SY2 16 1.6268 64553 53 5.56% 0.0905 0 .02 0 
SY2 16 1.6268 64564 64 0.14% 0.0023 0 .14 25 
SY2 16 1.6268 64575 75 30.24% 0.4920 0.23 0 
SY2 16 1.6268 64576 76 9.70% 0.1578 0 .23 0 
SY2 16 1.6268 64577 77 10.56% 0.1718 0 .05 0 
SY2 18 1.2862 645 11 3 113 15.23% 0. 1959 0 .39 0 
SY2 18 1.2862 645 124 124 2.57% 0.033 1 0 .39 0 
SY2 18 1.2862 6452 2 2.02% 0.0260 0.41 0 
SY2 18 1.2862 64522 22 3.67% 0.0472 0 .04 0 
SY2 18 1.2862 64550 50 35.05% 0.4508 0 .26 0 
SY2 18 1.2862 64553 53 6.6 1% 0.0850 0 .02 0 
SY2 18 1.2862 64575 75 8.44% 0.1086 0.23 0 
SY2 18 1.2862 64576 76 15.4 1% 0.1982 0.23 0 
SY2 18 1.2862 64577 77 11.0 1% 0.1416 0 .05 0 
SY2 19 0 .8972 645 11 3 113 0.25% 0.0022 0 .39 0 
SY2 19 0 .8972 645 124 124 30.73% 0.2757 0 .39 0 
SY2 19 0 .8972 64522 22 26 .20% 0.235 1 0 .04 0 
SY219 0 .8972 6453 3 2.27% 0.0204 0 .58 0 
SY2 19 0 .8972 64553 53 6.55% 0.0588 0 .02 0 
SY2 19 0 .8972 64575 75 1537% 0. 1379 0 .23 0 
SY2 19 0 .8972 64576 76 6.30% 0.0565 0 .23 0 
SY2 19 0.8972 64577 77 1234% 0. 11 07 0.05 0 
SY220 0 .6004 64522 22 909% 0.0546 0.04 0 
SY220 0 .6004 64553 53 20 .08% 0.1206 0 .02 0 
SY220 0 .6004 64555 55 1. 89% 0.0 11 3 0 .27 0 
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SV220 0.6004 64570 70 20.08% 0.1206 0.36 0 
SV220 0.6004 64576 76 48.86% 0.2933 0.23 0 
SV230 0.8513 645100 100 32.28% 0.2748 040 20 
SV230 0.8513 6451 12 112 184% 0.0 157 0.39 0 
SV230 0.8513 64548 48 48.56% 0.4134 0.06 0 
SV230 0.8513 64549 49 5.5 1% 0.0469 0.06 0 
SV230 0.8513 64570 70 11.8 1% 0 1005 0.36 0 
SV232 3.0569 645 100 100 34.98% 1.0693 040 20 
SV232 3.0569 645 11 2 112 6.37% 0. 1947 0.39 0 
SV232 3.0569 645 124 124 0.37% 0.0113 0.39 0 
SV232 3.0569 64529 29 7.19% 0.2 198 0.34 0 
SV232 3.0569 64548 48 46.74% 1.4288 0.06 0 
SV232 3.0569 64549 49 3.37% 0. 1030 0.06 0 
SV232 3.0569 64570 70 0.97% 0.0297 0.36 0 
SV236 0 .5856 645 11 2 112 3. 11 % 0.0 182 0.39 0 
SV236 0.5856 6451 13 113 32.68% 0. 1914 0.39 0 

• SV236 0 .5856 645 124 124 15.56% 0.09 11 0.39 0 
SV236 0 .5856 64529 29 48 .64% 0.2848 0.34 0 
SV240 3.6651 645100 100 46. 15% 1.69 14 040 20 
SV240 3.6651 645 124 124 018% 0.0066 0.39 0 
SV240 3 .6651 64529 29 21.57% 0.7906 0.34 0 
SV240 3 .6651 64548 48 32. 10% 1.1 765 0.06 0 
SV242 0 .0939 64529 29 100.00% 0.0939 0.34 0 
SV244 0.9461 645100 100 8.53% 0.0807 040 20 
SV244 0 .9461 645 11 5 115 5.69% 0.0538 0.39 0 
SV244 0 .9461 64529 29 21.33% 0.20 18 0.34 0 
SV244 0 .9461 64548 48 59.72% 0.5650 0.06 0 
SV244 0 .9461 64549 49 4.74% 0.0448 0.06 0 
SV246 0 .1567 645 11 3 113 15.00% 0.0235 0.39 0 
SV246 0 .1567 6453 3 1. 67% 0.0026 0.58 0 
SV246 0.1567 64548 48 83.33% 0. 1306 0.06 0 
SV248 1.2718 645 100 100 50.89% 0.6472 040 20 
SV248 1.2718 645 11 3 113 1.43% 0.0 182 0.39 0 
SV248 1.2718 645 11 5 115 4.11 % 0.0523 0.39 0 
SV248 1.2718 6453 3 6.43% 0.08 18 0.58 0 
SV248 1.2718 64548 48 17.50% 0.2226 0.06 0 
SV248 1.27 18 64549 49 19 .64% 0.2498 0.06 0 
SV250 0 .1213 645 11 3 113 8 1.1 3% 0.0984 0.39 0 
SV250 0 .1213 6453 3 1.89% 0.0023 0.58 0 
SV250 0 .1213 64548 48 16.98% 0.0206 0.06 0 
SV25 1 0 .2675 645 11 3 113 87.27% 0.2334 0.39 0 
SV25 1 0 .2675 6453 3 12.73% 0.034 1 0.58 0 
SV252 0 .1 473 645 11 3 113 62.50% 0.092 1 0.39 0 
SV252 0 .1473 645 124 124 15.62% 0.0230 0.39 0 
SV252 0 .1473 6453 3 21.88% 0.0322 0.58 0 
SV254 0 .0971 6451 13 113 45 .95% 0.0446 0.39 0 
SV254 0 .0971 645 124 124 40 .54% 0.0394 0.39 0 

• SV254 0.0971 6453 3 13.5 1% 0.0 13 1 0.58 0 
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SV256 0.0604 645 11 3 113 4.76% 0.0029 0.39 0 
SV256 0.0604 6453 3 95.24% 0.0576 0.58 0 
SV258 0.7359 645 100 100 3 1. 82% 0.2342 0.40 20 
SV258 0. 7359 6453 3 8.79% 0.0647 0.58 0 
SV258 0. 7359 64548 48 48. 18% 0.3546 0.06 0 
SV258 0.7359 64549 49 11 .2 1% 0.0825 0.06 0 
SV260 1.2629 645 11 2 112 14.57% 0. 1840 0.39 0 
SV260 1.2629 64522 22 10.07% 0.1 272 0.04 0 
SV260 1.2629 64553 53 19.24% 0.2430 0.02 0 
SV260 1.2629 64570 70 19.60% 0.2475 0.36 0 
SV260 1.2629 64576 76 36.5 1% 0.46 11 0.23 0 
SV264 1.9190 645 112 112 18.60% 0.3569 0.39 0 
SV264 1.9190 64522 22 20. 14% 0.3865 0.04 0 
SV264 1.9190 64553 53 31.64% 0.6072 0.02 0 
SV264 1.9190 64576 76 29.62% 0.5684 0.23 0 

SV264A 2.8970 645 112 112 33.67% 0.9754 0.39 0 
SV264A 2.8970 64522 22 11.1 7% 0.3236 0.04 0 
SV264A 2.8970 64553 53 37.73% 1.0930 0.02 0 
SV264A 2.8970 64576 76 17.42% 0.5047 0.23 0 
SV268 1.3755 64522 22 45. 17% 0.62 13 0.04 0 
SV268 1.3755 64553 53 30.44% 0.4 187 0.02 0 
SV268 1.3755 64576 76 24.39% 0.3355 0.23 0 
SV272 1.2010 645 11 2 112 44.94% 0.5397 0.39 0 
SV272 1.2010 64522 22 21.9 1% 0.263 1 0.04 0 
SV272 1.2010 64553 53 21.35% 0.2564 0.02 0 
SV272 1.2010 64570 70 9. 18% 0. 11 02 0.36 0 
SV272 1.2010 64576 76 2.62% 0.03 15 0.23 0 
SV2 76 0.9233 645 11 2 112 19.46% 0. 1797 0.39 0 
SV276 0.9233 645 11 3 113 2.43% 0.0224 0.39 0 
SV276 0.9233 64522 22 39.90% 0.3684 0.04 0 
SV276 0.9233 64553 53 18.73% 0. 1729 0.02 0 
SV276 0.9233 64570 70 19.46% 0. 1797 0.36 0 
SV280 1.0563 645 11 2 112 0.42% 0.0044 0.39 0 
SV280 1.0563 645 11 3 113 10.40% 0.1099 0.39 0 
SV280 1.0563 64522 22 47 .77% 0.5046 0.04 0 
SV280 1.0563 64553 53 25.05% 0.2646 0.02 0 
SV280 1.0563 64570 70 10.83% 0. 11 44 0.36 0 
SV280 1.0563 64576 76 5.52% 0.0583 0.23 0 
SV284 0.2834 645 11 2 112 38 02% 0. 1077 0.39 0 
SV284 0.2834 64522 22 29.75% 0.0843 0.04 0 
SV284 0.2834 64553 53 32.23% 0.09 13 0.02 0 
SV286 1.5380 645 112 112 40.7 1% 0.626 1 0.39 0 
SV286 1.5380 64522 22 0.88% 0.0 135 0.04 0 
SV286 1.5380 64553 53 40 .56% 0.6238 0.02 0 
SV286 1.5380 64576 76 16.08% 0.2473 0.23 0 
SV286 1.5380 64580 80 1. 77% 0.0272 0.08 0 
SV290 0.8137 645 11 2 112 63.8 1% 0.5 192 0. 39 0 
SV290 0.8137 64522 22 6.9 1% 0.0562 0.04 0 
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SY290 0.8137 64553 53 29 .28% 0.2383 0 .02 0 
SV294 2.6465 645 11 0 110 6.04% 0. 1598 0 .13 0 
SY294 2.6465 645 11 2 112 16.75% 0.4433 0 .39 0 
SV294 2.6465 64522 22 26.36% 0.6976 0.04 0 
SY294 2.6465 64546 46 6.29% 0. 1665 0 .03 0 
SV294 2.6465 64553 53 33.50% 0.8866 0.02 0 
SY294 2.6465 64570 70 0.09% 0.0024 0 .36 0 
SY294 2.6465 64576 76 6.72% 0.1778 0 .23 0 
SV294 2.6465 64578 78 4.25% 0. 11 25 0 .05 0 
SY298 1.0753 645 11 2 112 24.46% 0.2630 0 .39 0 
SY298 1.0753 645 11 3 113 0.86% 0.0092 0.39 0 
SV298 1.0753 64522 22 40.56% 0.436 1 0.04 0 
SY298 1.0753 64553 53 28 .76% 0.3093 0.02 0 
SY298 1.0753 64576 76 5.36% 0.0576 0.23 0 
TW400 4 .2709 65 1323320 GgA 3.27% 0. 1397 0 .25 0 
TW400 4.2709 65 13244 GM 39.98% 1.7075 0 .29 0 

• TW400 4 .2709 65 1445822 MTB 54.48% 2.3268 0 .15 0 
TW400 4 .2709 65 1585522 TrB 1.27% 0.0542 0 .13 0 
TW400 4.2709 65 1585624 TSC 1.00% 0.0427 0.14 0 
TW402 4.9144 65 1203222 AGB 9.03% 0.4438 0.40 0 
TW402 4 .9144 65 12042 AL 12.0 1% 0.5902 0.40 0 
TW402 4 .9144 65 1285026 EPD 1.88% 0.0924 0 .12 0 
TW402 4 .9144 65 1323320 GgA 2.71% 0. 1332 0 .25 0 
TW402 4 .9144 65 13244 GM 17.15% 0.8428 0 .29 0 
TW402 4 .9144 65 1326722 GxB 0.05% 0.0025 0 .24 0 
TW402 4 .9144 65 1422520 LeA 0. 18% 0.0088 0 .25 0 
TW402 4 .9144 65 14455 Mr 0.46% 0.0226 0 .05 0 
TW402 4 .9144 65 1445822 MTB 34.07% 1.6743 0.15 0 
TW402 4 .9144 65 1505422 PRB 4.59% 0.2256 0.28 0 
TW402 4 .9144 65 1585522 TrB 5.23% 0.2570 0.13 0 
TW402 4 .9144 65 1585624 TSC 11.00% 0.5406 0 .14 0 
TW402 4 .9144 65 16229 Ve 0.50% 0.0246 0 .25 0 
TW402 4 .91 44 65 16255 Vr 1.1 5% 0.0565 0 .63 0 
TW404 2.0927 65 1202720 AdA 0.98% 0.0205 0.40 0 
TW404 2 .0927 6512029 Ae 1.53% 0.0320 0 .39 0 
TW404 2.0927 65 1203222 AGB 12.0 1% 0.25 13 0.40 0 
TW404 2.0927 65 12042 AL 40.72% 0.8522 0.40 0 
TW404 2 .0927 65 12257 Bs 0.22% 0.0046 0 .39 0 
TW404 2 .0927 65 12448 co 0.98% 0.0205 0 .29 20 
TW404 2 0927 65 1245 1 Cp 0.98% 0.0205 0.40 0 
TW404 2 .0927 65 12457 Cs 1.09% 0 0228 0 .19 0 
TW404 2 .0927 651285026 EPD 2.5 1% 0.0525 0 .12 0 
TW404 2 .0927 65 1323320 GgA 8.62% 0 1804 0.25 0 
TW404 2 .0927 6514451 Mp 2.95% 0.06 17 0.25 0 
TW404 2 .0927 65 14455 Mr 3.82% 0.0799 0.05 0 
TW404 2 .0927 65 1445822 MTB 6.99% 0. 1463 0 .15 0 
TW404 2 .0927 65 15833 Tq 1.86% 0.0389 0.04 0 

• TW404 2.0927 65 1585520 TrA 0.76% 0.0 159 0.11 0 
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TW404 2 .0927 65 1585522 TrB 0.66% 0.0 138 0 .13 0 
TW404 2 .0927 65 16229 Ve 8.52% 0. 1783 0 .25 0 
TW404 20927 65 1623 1 Vf 4.80% 0. 1005 0 .01 0 
TW406 0 .1633 65 1203222 AG B 2.90% 0.0047 0.40 0 
TW406 0 .1633 65 12448 co 36.23% 0.059 1 0 .29 20 
TW406 0 .1633 65 1285026 EPD 60 .87% 0.0994 0 .12 0 
TW408 0 .9 101 645 100 100 73.72% 0.6709 0.40 20 
TW408 0 .9101 65 12448 co 9.69% 0.0882 0 .29 20 
TW408 0 .9101 65 1285026 EPD 11.73% 0. 1068 0 .12 0 
TW408 0 .9101 65 15456 RS 4.85% 0.044 1 0.40 65 
TW4 10 0 .3080 65 1203222 AG B 9.85% 0.0303 0.40 0 
TW4 10 0 .3080 65 12042 AL 28.79% 0.0887 0.40 0 
TW4 10 0 .3080 65 13244 GM 61.36% 0. 1890 0 .29 0 
TW4 12 2 .0637 645 11 2 112 8.35% 0.1723 0 .39 0 
TW4 12 2 .0637 64522 22 0.22% 0.0045 0 .04 0 
TW4 12 2 .0637 64553 53 3.47% 0.07 16 0 .02 0 
TW4 12 2 .0637 65 13244 GM 14.53% 0.2999 0 .29 0 
TW41 2 2 .0637 65 1445822 MTB 30.04% 0.6 199 0 .15 0 
TW41 2 2 0637 65 1585624 TSC 43.38% 0.8952 0 .14 0 
TW414 1 .1684 645 1 1 1. 55% 0.0 181 0.41 0 
TW4 14 1.1684 645 100 100 24.85% 0.2904 0 .40 20 
TW4 14 1.1684 645 112 112 4.27% 0.0499 0 .39 0 
TW4 14 1.1684 645 115 11 5 8.74% 0. 102 1 0 .39 0 
TW414 1.1684 6453 3 3.88% 0.0453 0.58 0 
TW4 14 1.1684 64548 48 35.34% 0.4 129 0.06 0 
TW4 14 1.1684 65 1203222 AGB 13.20% 0. 1542 0.40 0 
TW41 4 1.1684 65 12042 AL 1.1 7% 0.0 137 0.40 0 
TW4 14 1.1684 65 1285026 EPD 5.83% 0.068 1 0 .12 0 
TW414 1.1684 65 15456 RS 1.1 7% 0.0 137 0.40 65 
TW41 6 0.5883 645 112 112 53.52% 0.3 149 0 .39 0 
TW4 16 0 .5883 645 113 113 2.34% 0.0 138 0 .39 0 
TW41 6 0.5883 64522 22 1. 17% 0.0069 0 .04 0 
TW4 16 0 .5883 64553 53 22 .27% 0.13 10 0 .02 0 
TW4 16 0 .5883 64598 98 1. 56% 0.0092 0 .37 0 
TW4 16 0 .5883 65 13244 GM 0.78% 0.0046 0.29 0 
TW4 16 0 .5883 65 1445822 MTB 18.3 6% 0.1080 0. 15 0 
TW4 18 1.3681 645 112 112 19.2 1% 0.2628 0.39 0 
TW4 18 1.3681 645 11 3 113 4.43% 0.0606 0 .39 0 
TW4 18 1.3681 6452 2 0. 16% 0.0022 0.41 0 
TW4 18 1. 3681 64522 22 8.70% 0. 11 90 0 .04 0 
TW41 8 1.3681 64553 53 8.2 1% 0.11 23 0 .02 0 
TW4 18 1.3681 64557 57 7.06% 0.0966 0 .06 0 
TW4 18 1.3681 64580 80 36.45% 0.4987 0 .08 0 
TW4 18 1.3681 65 13244 GM 12.8 1% 0 175 3 0 .29 0 
TW4 18 1.3681 65 1445822 MTB 2.96% 0.0405 0.15 0 
TW420 0 .8077 645 112 112 53 .80% 0.4346 0 .39 0 
TW420 0 .8077 64522 22 3.94% 0.03 18 0 .04 0 
TW420 0 .8077 64553 53 18.03% 0 1456 0 .02 0 
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TW420 0.8077 6513244 GM 7.61% 0.06 15 0.29 0 
TW420 0.8077 651445822 MTB 14.65% 0.1183 0.15 0 
TW420 0.8077 65 1585624 TSC 1.97% 0.0 159 0.14 0 
TW422 0.7032 64580 80 0.33% 0.0023 0.08 0 
TW422 0.7032 65 13244 GM 30.62% 0.2 153 0.29 0 
TW422 0.7032 65 1445822 MTB 69.06% 0.4856 0.15 0 
TW424 1.4967 64555 55 9.50% 0.1422 0.27 0 
TW424 1.4967 64558 58 2.02% 0.0302 0.34 0 
TW424 1.4967 64564 64 0.31% 0.0046 0.14 25 
TW424 1.4967 64575 75 2.34% 0.0350 0.23 0 
TW424 1.4967 64577 77 23 .52% 0.3520 0.05 0 
TW424 1.4967 64580 80 29.75% 0.4453 0.08 0 
TW424 1.4967 65 13244 GM 4.52% 0.0676 0.29 0 
TW424 1.4967 65 1445822 MTB 28.04% 0.4 197 0.15 0 
TW429 0 .5553 6451 12 112 9.05% 0.0503 0.39 0 
TW429 0 .5553 645 113 113 7.00% 0.0389 0.39 0 

• TW429 0 .5553 64522 22 41.98% 0.233 1 0.04 0 
TW429 0 .5553 64553 53 10.70% 0.0594 0.02 0 
TW429 0 .5553 64578 78 9.47% 0.0526 0.05 0 
TW429 0.5553 64580 80 21.8 1% 0.12 11 0 .08 0 
TW430 2.4917 6451 12 112 26.76% 0.6668 0.39 0 
TW430 2.4917 645113 113 1. 99% 0.0496 0.39 0 
TW430 2.4917 6452 2 2.98% 0.0743 0.41 0 
TW430 2.4917 64553 53 2.89% 0 0720 0.02 0 
TW430 2.4917 64555 55 8.23% 0.205 1 0.27 0 
TW430 2.4917 64557 57 2.53% 0.0630 0.06 0 
TW430 2 .4917 64577 77 23. 15% 0.5768 0.05 0 
TW430 2 .491 7 64578 78 2.08% 0.05 18 0.05 0 
TW430 2.4917 64580 80 29.39% 0.7323 0.08 0 
TW43 1 0 .8733 645112 112 11.17% 0.0975 0.39 0 
TW43 1 0 .8733 6451 13 113 2.34% 0.0204 0.39 0 
TW43 1 0 .8733 64553 53 0.52% 0.0045 0.02 0 
TW43 1 0.8733 64577 77 38 .18% 0.3334 0.05 0 
TW431 0 .8733 64580 80 47.79% 0.4 173 0.08 0 
TW432 0 .8620 6451 13 113 16.7 1% 0.1440 0.39 0 
TW432 0 .8620 64544 44 12 .01 % 0. 1035 0.03 0 
TW432 0 .8620 64577 77 4.44% 0.0383 0.05 0 
TW432 0 .8620 64580 80 8.09% 0.0697 0.08 0 
TW432 0 .8620 64598 98 58.75% 0.5064 0.37 0 
TW434 0 .5691 6451 12 112 22.97% 0. 1307 0.39 0 
TW434 0 .5691 645 11 3 113 35.59% 0.2025 0. 39 0 
TW434 0.5691 64522 22 23.42% 0. 1333 0.04 0 
TW434 0 .5691 64555 55 2.70% 0.0 154 0.27 0 
TW434 0 .5691 64577 77 15.32% 0.0872 0.05 0 
TW436 0 .6744 645 11 2 112 19.59% 0.132 1 0.39 0 
TW436 0 .6744 645 11 3 113 10.3 1% 0.0695 0.39 0 
TW436 0 .6744 64555 55 3. 78% 0.0255 0.27 0 

• TW436 0 .6744 64577 77 65 .98% 0.4450 0.05 0 
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TW436 0 .6744 64580 80 0.34% 0.0023 0 .08 0 
TW440 0 .1083 645 11 3 11 3 60.00% 0.0650 0 .39 0 
TW440 0 1083 64522 22 37.78% 0.0409 0 .04 0 
TW440 0.1083 64544 44 2.22% 0.0024 0 .03 0 
TW442 0.3766 645 11 3 113 1.94% 0.0073 0 .39 0 
TW442 0.3766 64522 22 46.45% 0. 1749 0 .04 0 
TW442 0.3766 64544 44 9.68% 0.0365 0.03 0 
TW442 0 .3766 64577 77 1.29% 0.0049 0.05 0 
TW442 0 .3766 64598 98 40.65% 0. 153 1 0 .37 0 
TW444 0 .3468 645 113 11 3 803% 0.0278 0 .39 0 
TW444 0 .3468 64544 44 41.6 1% 0. 1443 0 .03 0 
TW444 0 .3468 64598 98 50 .36% 0. 1746 0 .37 0 
TW446 0 .3542 645 11 3 113 13 9% 0.0049 0 .39 0 
TW446 0 .3542 64544 44 95 .83% 0.3394 0 .03 0 
TW446 0 .3542 64598 98 2.78% 0.0098 0 .37 0 

TW446A 0.3372 64544 44 61.74% 0.2082 0 .03 0 
TW446A 0.3372 64573 73 38.26% 0. 1290 0 .09 30 
TW448 0 .3469 64544 44 95.27% 0.3305 0 .03 0 
TW448 0.3469 64573 73 4.73% 0.0 164 0 .09 30 
TW450 1.2535 6453 3 2.74% 0.0343 0.58 0 
TW450 1.2535 64544 44 62.7 1% 0.786 1 0.03 0 
TW450 1.2535 64545 45 2 1. 57% 0.2704 0.03 0 
TW450 1.2535 64573 73 6.40% 0.0802 0.09 30 
TW450 1.2535 64598 98 6.58% 0.0825 0.37 0 

TW450A 0.8811 645 11 0 110 1. 8 1% 0.0 159 0 .13 0 
TW450A 0.8811 64538 38 17 05% 0. 1502 0 .13 0 
TW450A 0.88 11 64539 39 19.38% 0 1708 0 .29 0 
TW450A 0.881 1 64545 45 53.49% 0.47 13 0 .03 0 
TW450A 0.8811 64548 48 6.46% 0.0569 0 .06 0 
TW450A 0.8811 64568 68 1. 8 1% 0.0 159 0 .63 0 
TW450B 0.4043 645 11 0 110 0.56% 0.0023 0 .13 0 
TW450B 0.4043 645 11 3 113 9.50% 0.0384 0.39 0 
TW450B 0.4043 6453 3 8.38% 0.0339 0 .58 0 
TW450B 0.4043 64544 44 23.46% 0.0948 0 .03 0 
TW450B 0.4043 64545 45 54. 19% 0.2 19 1 0 .03 0 
TW450B 0.4043 64548 48 3.9 1% 0.0 158 0 .06 0 
TW452 0.4617 645 11 3 113 6.40% 0.0295 0 .39 0 
TW452 0.4617 64544 44 92.6 1% 0.4276 0 .03 0 
TW452 0.4617 64598 98 0.99% 0.0046 0 .37 0 

TW452A 1.0764 645 11 0 110 2.97% 0.0320 0 .1 3 0 
TW452A 1 0764 64538 38 43.22% 0.4652 0.13 0 
TW452A 1 0764 64543 43 2. 12% 0 0228 0.17 0 
TW452A 1.0764 64545 45 45.97% 0.4948 0 .03 0 
TW452A 1.0764 64568 68 5.72% 0.06 16 0 .63 0 
TW452B 1 0314 645 110 110 6.74% 0.0695 0 .13 0 
TW452B 1.0314 64544 44 13.9 1% 0. 1435 0 .03 0 
TW452B 1.0314 64545 45 4609% 0.4 754 0 .03 0 
TW452B 1.0314 64598 98 33 .26% 0.3430 0 .37 0 
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TW454 0.3557 645110 110 15.17% 0.0540 0.13 0 
TW454 0.3557 64544 44 4.14% 0.0147 0.03 0 
TW454 0 .3557 64545 45 13. 10% 0.0466 0.03 0 
TW454 0.3557 64598 98 67.59% 0.2404 0.37 0 
TW456 0 .1764 64574 74 59 .15% 0.1043 0.08 0 
TW456 0 .1764 64598 98 40.85% 0.0720 0.37 0 
TW458 0.6697 645 11 0 110 0.34% 0.0023 0.13 0 
TW458 0.6697 64545 45 7306% 0.4893 0.03 0 
TW458 0 .6697 64574 74 13. 13% 0.0879 0.08 0 
TW458 0 .6697 64598 98 13.47% 0.0902 0 .37 0 
TW459 1.0450 645 38 38 14.29% 0. 1493 0.13 0 
TW459 1.0450 645 39 39 35.06% 0.3664 0.29 0 
TW459 1.0450 64543 43 24.68% 0.2579 0.17 0 
TW459 1.0450 64544 44 9.3 1% 0.0973 0.03 0 
TW459 1.0450 64545 45 10.82% 0.11 31 0.03 0 
TW459 1.0450 64548 48 0.22% 0.0023 0.06 0 

• TW459 1.0450 64568 68 5.63% 0.0588 0.63 0 
TW460 2 .3156 645121 121 3.87% 0.0896 0.12 0 
TW460 2 .3156 64538 38 16.92% 0.39 18 0.13 0 
TW460 2 .3156 64542 42 15.47% 0.3582 0.1 7 0 
TW460 2. 3156 64543 43 18.67% 0.4323 0.17 0 
TW460 2 .3156 64545 45 1.64% 0.0380 0.03 0 
TW460 2 .3156 64562 62 18.86% 0.4367 0.15 0 
TW460 2 .3156 64563 63 15.47% 0.3582 0 .14 25 
TW460 2 .3156 64568 68 0. 19% 0.0044 0.63 0 
TW460 2 .3156 64574 74 1.55% 0.0359 0.08 0 
TW460 2 .31 56 64594 94 5.03% 0. 11 65 0.33 0 
TW460 2 .3156 64598 98 2.3 2% 0.0537 0.37 0 
TW462 0 .0799 6453 3 8.00% 0.0064 0.58 0 
TW462 0 .0799 64544 44 9200% 0.0735 0.03 0 
TW478 0 .2625 645112 112 15.04% 0.0395 0.39 0 
TW478 0 .2625 64575 75 38.94% 0.1022 0.23 0 
TW478 0.2625 64577 77 44 .25% 0. 11 62 0.05 0 
TW478 0 .2625 64580 80 1. 77% 0.0046 0.08 0 
TW480 0 .7539 645 11 2 112 9. 79% 00738 0.39 0 
TW480 0 .7539 6451 13 113 0.92% 0.0069 0.39 0 
TW480 0. 7539 64575 75 24.46% 0. 1844 0.23 0 
TW480 0 .7539 64577 77 63 .9 1% 0.48 18 0.05 0 
TW480 0 .7539 64580 80 0.92% 0.0069 0.08 0 
TW482 0 .7565 645 11 3 113 7.58% 0.0573 0.39 0 
TW482 0.7565 64575 75 84 .24% 0.6373 0.23 0 
TW482 0 .7565 64577 77 8. 18% 0.06 19 0.05 0 
TW484 0 .3477 645113 113 60.69% 0.2 110 0.39 0 
TW484 0 .3477 64544 44 29.66% 0. 1031 0.03 0 
TW484 0 .3477 64577 77 9.66% 0.0336 0.05 0 
TW485 2 .3729 645 11 3 113 56. 19% 1.3 333 0.39 0 
TW485 2 .3729 64544 44 22.00% 0.5220 0.03 0 

• TW485 2 .3729 64574 74 16.8 1% 0.3989 0.08 0 
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TW485 2 .3729 64575 75 1.98% 0.0470 0 .23 0 
TW485 2 .3729 64577 77 1.98% 0.0470 0 .05 0 
TW485 2 .3729 64598 98 1.04% 0.024 7 0 .37 0 
Wl5 10 1.2274 65 13244 GM 18.76% 0.2303 0 .29 0 
Wl510 1.2274 65 1445822 MTB 55.74% 0.6842 0.15 0 
Wl5 10 1.2274 65 1585624 TSC 25 .50% 0.3 130 0.14 0 

WI5 10A 1 1294 645 11 5 115 8.43% 0.0952 0.39 0 
WI5 10A 1.1294 64522 22 0.20% 0.0023 0.04 0 
WI510A 1.1294 64555 55 6.22% 0.0702 0.27 0 
WI5 10A 1.1294 64558 58 40.36% 0.4558 0.34 0 
WI510A 1.1294 64560 60 6.02% 0.0680 0 .26 0 
WI510A 1.1294 64580 80 2.8 1% 0.03 17 0 .08 0 
WI510A 1.1294 65 13244 GM 22.49% 0.2540 0 .29 0 
WI510A 1.1294 65 1445822 MTB 13.45% 0. 15 19 0 .15 0 
Wl538 1.4302 64529 29 0.47% 0.0067 0 .34 0 
WI 538 1.4302 6453 3 3. 15% 0.045 1 0 .58 0 
Wl538 1.4302 64544 44 35.96% 0.5 143 0 .03 0 
Wl538 1.4302 64545 45 32.02% 0.4580 0 .03 0 
Wl538 1.4302 64558 58 3.63% 0.0519 0 .34 0 
Wl 538 1.4302 64574 74 0. 16% 0.0023 0.08 0 
Wl538 1.4302 64598 98 24 .6 1% 0.3520 0.37 0 

WI538A 0 .7764 645 108 108 5.57% 0.0432 0.31 30 
WI538A 0.7764 64544 44 9.09% 0.0706 0 .03 0 
WI538A 0 .7764 64545 45 9.68% 0.0752 0 .03 0 
WI538A 0 .7764 64563 63 7.04% 0.0547 0 .14 25 
WI538A 0 .7764 64574 74 68.33% 0.5305 0 .08 0 
WI538A 0 .7764 64598 98 0.29% 0.0023 0 .37 0 
Wl560 3 .5624 645 11 0 110 15.77% 0.56 18 0 .13 0 
WI560 3.5624 645 11 3 11 3 13.66% 0.4866 0 .39 0 
Wl560 3 .5624 645 11 5 115 3.60% 0. 1282 0 .39 0 
WI560 3.5624 64548 48 15.27% 0.5440 0 .06 0 
Wl560 3.5624 64555 55 1.74% 0.0620 0.27 0 
Wl560 3.5624 64558 58 3. 17% 0. 11 29 0.34 0 
Wl560 3 .5624 64575 75 11.67% 0.4 157 0.23 0 
Wl560 3 .5624 64577 77 1.30% 0.0463 0 .05 0 
Wl560 3 .5624 64598 98 33.83% 1.2052 0 .37 0 

WI560A 2 0440 645 11 0 110 0.11 % 0.0022 0 .13 0 
WI560A 2 0440 645 11 3 113 15.4 1% OJ 150 0 .39 0 
WI560A 2 0440 645 11 5 115 1.64% 0.0335 0 .39 0 
WI560A 2 0440 645 12 1 121 4.92% 0. 1006 0 .1 2 0 
WI560A 2 .0440 6453 3 33 12.68% 0.2592 0 .23 0 
WI560A 2 .0440 64547 47 2.84% 0.0580 0.11 0 
WI560A 2 .0440 64548 48 10.16% 0.2077 0.06 0 
WI560A 2 .0440 64562 62 9.07% 0. 1854 0.15 0 
WI560A 2 .0440 64563 63 5. 14% 0.105 1 0 .14 25 

WI560A 2 .0440 64564 64 2 1. 97% 0.449 1 0 .14 25 
WI560A 2 .0440 64574 74 5.36% 0. 1096 0 .08 0 
WI560A 2 .0440 64575 75 6. 12% 0. 1251 0 .23 0 
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Total Basm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

WI560A 2.0440 64597 97 4.59% 0.0938 0 .07 0 
Wl576 1.1801 645 11 3 113 5.90% 0.0696 0 .39 0 
Wl576 1.1801 64574 74 0.76% 0.0090 0 .08 0 
Wl576 1.1801 64575 75 59.05% 0.6968 0 .23 0 
Wl576 1.1801 64598 98 34.29% 0.404 7 0 .37 0 

Wl576A 1.2238 645 11 2 112 2.04% 0.0250 0.39 0 
WI576A 1.2238 645 11 5 11 5 2.23% 0.0273 0.39 0 
WI576A 1.2238 645 12 1 121 7.06% 0.0864 0.12 0 
WI576A 1.2238 64538 38 13.94% 0.1706 0.13 0 
WI576A 1.2238 64542 42 30.86% 0.3777 0.17 0 
WI576A 1.2238 64562 62 12.83% 0 1570 0.15 0 
WI576A 1.2238 64563 63 6.32% 0.0773 0.14 25 
WI576A 1.2238 64564 64 0.74% 0.009 1 0 .14 25 
WI576A 1.2238 64574 74 15.80% 0 1934 0 .08 0 
WI576A 1.2238 64594 94 3. 16% 0.0387 0 .33 0 
WI576A 1.2238 64598 98 5.02% 0.0614 0 .37 0 

• W1576B 0.4631 6451 15 115 3 1. 00% 0. 1436 0 .39 0 
WI576B 0.4631 64574 74 50.50% 0.2339 0 .08 0 
WI576B 0.4631 64598 98 18.50% 0.0857 0 .37 0 
Wl578 0 .4841 645 12 1 121 17.65% 0.0854 0.12 0 
Wl578 0.4841 64548 48 21.08% 0. 1020 0 .06 0 
Wl578 0 .4841 64574 74 30.88% 0. 1495 0 .08 0 
Wl578 0 .4841 64598 98 30.39% 0. 147 1 0 .37 0 
Wl580 1.3195 645 110 11 0 838% 0. 1106 0 .13 0 
Wl580 1.3195 645 113 113 1.20% 0.0 158 0 .39 0 
Wl580 1.3195 64574 74 22.05% 0.2909 0 .08 0 
Wl580 1.3195 64575 75 17.78% 0.2346 0 .23 0 
Wl580 1.31 95 64598 98 50.60% 0.6677 0 .37 0 

WI580A 2.7850 645 110 110 1.05% 0.0292 0.13 0 
WI580A 2.7850 6451 12 112 5.03% 0. 140 1 0.39 0 
WI580A 2.7850 645 12 1 121 19.79% 0.55 12 0 .12 0 
WI580A 2.7850 64533 33 1.54% 0.0429 0 .23 0 
WI580A 2.7850 64538 38 0.97% 00270 0 .13 0 
WI580A 2 .7850 64542 42 2.5 1% 0.0699 0 .17 0 
WI580A 2 .7850 64545 45 2.19% 0.06 10 0 .03 0 
WI580A 2 .7850 64562 62 15.09% 0.4203 0 .15 0 
WI580A 2 .7850 64563 63 17.84% 0.4968 0 .14 25 
WI580A 2 .7850 64564 64 0.32% 0.0089 0 .14 25 
WI580A 2 .7850 64574 74 16.46% 0.4584 0 .08 0 
WI580A 2 .7850 64594 94 1.62% 0.045 1 0.33 0 
WI580A 2 .7850 64597 97 8.43% 0.2348 0.07 0 
WI580A 2 .7850 64598 98 7. 14% 0. 1988 0 .37 0 
WI580B 0.6285 64512 1 121 20.66% 0. 1298 0 .12 0 
WI580B 0 .6285 64533 33 31.73% 0. 1994 0 .23 0 
WI580B 0 .6285 64562 62 9.59% 0.0603 0 .15 0 
WI580B 0 .6285 64563 63 28.4 1% 0. 1786 0. 14 25 
WI580B 0 .6285 64564 64 7.75% 0.0487 0 .14 25 

• WI580B 0 .6285 64574 74 1. 85% 0.0 11 6 0 .08 0 



APPENDIX 0.2.1: Soil Type Summary 

dt 
,% ( Er1telltrs 

SHEET ____ OF 

BY DATE ----- 4/19/2004 
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JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Areas and percentage area reported to 4 significant digits by WMS Actual precision of the data is only 2-3 significant digits 

total tsasm 
Area (sq Soil Type Soil Type Soil Type Area Soil Type Area XKSAT 

Basin ID miles) (WMS) (DDMSW) (%) (sq-miles) (in/hr) RTIMP 

WT I 50 1.0865 645 10 10 2.93% 0.03 18 0.94 0 
WT I 50 1.0865 645 100 100 78.45% 0.8524 0.40 20 
WT I 50 1.0865 64548 48 14.85% 0. 1613 0.06 0 
WT I 50 1.0865 65 1285026 EPD 1.26% 0.0 137 0.12 0 
WT I 50 1.0865 65 15822 TB 2.51% 0.0273 0.40 0 

WT I 50A 4 .7510 645 100 100 100.00% 4.75 10 0.40 20 
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SHEET ____ OF 

BY ____ DATE 

CLIENT: FCDMC CHECK ____ DATE 

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Existing Land Use Summary by Basin 

Area WMS Land Mag Land IA(in) Initial 
Basin ID (sqmiles) Use Code Use Code Abstractions RTIMP % Vegetation Land Use Definition 

AF800 0.51 570 IND-4 0.15 80 25 Other Employment- low (Provinq qrounds and land fills) 
AF800 0.19 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
AF800 0.00 740 WTR 0.00 0 0 Water 
AF802 0.37 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
AF802 0.01 740 WTR 0.00 0 0 Water 
AF803 1.94 150 SLR 0.25 35 so Small Lot Residential- Sinqle Family (4-6 duper acre) 
AF803 0.09 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
AF803 0.74 760 OPEN-S 0.25 0 0 Graded Land 
AF805 0.45 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
AF805 0.15 760 OPEN-S 0.25 0 0 Graded Land 
AF807 0.00 150 SLR 0.25 35 50 Small Lot Residential- Sinqle Family (4-6 duper acre) 
AF807 0.40 750 AGR 0.50 0 85 Agriculture 
AF807 0.52 760 OPEN-S 0.25 0 0 Graded Land 
AF810 0.25 320 IND-3 0.15 55 60 Industrial 
AF810 1.84 700 OPEN-1 0.35 5 30 General Open SPace (OPen soace where no detail available) 
AF810 0.02 760 OPEN-S 0.25 0 0 Graded Land 
AF820 0.69 700 OPEN -1 0.35 5 30 General Ooen SPace( OPen soace where no detail available) 
AF830 0.23 700 OPEN-1 0.35 5 30 General Ooen SPace{OPen soace where no detail available) 
AF850 0.01 150 SLR 0.25 35 so Small Lot Residential- Sinole FamTIY74-6 duper acre) 
AF850 0.01 160 VSLR 0.25 40 so Very Small Lot Residential- Sinole FamTIYT>6 duoer acre-includes mobile home 
AF850 0.00 190 VHDR 0.25 85 so Very High DensitY Residential- Multi FamTIYi> 15 duoer acre) 
AF850 0.03 300 IND-1 0.15 55 60 General lndustrialitndustrial where no detail availablel 
AF850 0.01 700 OPEN-1 0.35 5 30 General Ooen SPace (OPen soace where no detail available) 
AF852 0.07 150 SLR 0.25 35 so Small Lot Residential - Sinole FamTIY74-6 duper acrel 
AF852 0.04 300 IND-1 0.15 55 60 General lndustrialitndustrial where no detail availablel 
AF854 0.16 150 SLR 0.25 35 so Small Lot Residential - Sinole Family (4-6 duper acre) 
AF854 0.11 300 IND-1 0.15 55 60 General lndustrialitndustrial where no detail availablel 
AF860 0.08 300 IND-1 0.15 55 60 General lndustrialitndustrial where no detail availablel 
AF860 0.05 700 OPEN-1 0.35 5 30 General OPen SPace (OPen soace where no detail available) 
AF862 0.06 300 IND-1 0.15 55 60 General lndustrialitndustrial where no detail availablel 
AF862 0.10 700 OPEN-1 0.35 5 30 General Ooen SPace OPen space where no detail available 
AF864 0.05 300 IND-1 0.15 55 60 General Industrial Industrial where no detail available 
AF866 0.23 150 SLR 0.25 35 so Small Lot Residential - Sinole FamTIY74-6 duper acre 
AF866 0.20 300 IND-1 0.15 55 60 General Industrial Industrial where no detail available 
IW300 0.20 120 LDR-1 0.30 10 30 Estate Residential 1/5 du Per acre to 1 du Per acre 
IW300 1.22 700 OPEN-1 0.35 5 30 General Ooen Soace OPen soace where no detail available 
IW300 0.04 740 WTR 0.00 0 0 Water 
IW302 0.20 620 INS-5 0.15 55 60 Airports Includes oubl ic use airoorts 
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Ex isting Land Use Summary by Basin 

Area WMS Land Mag Land IA (in) Initial 
Basin 10 (sqmiles) Use Code Use Code Abstractions RTIMP % Vegetation Land Use Definition 

IW302 1.09 700 OPEN-1 0.35 5 30 General Open Space (OPen soace where no detail available) 
IW302 0.02 740 WTR 0.00 0 0 Water 
IW310 0.33 120 LDR-1 0.30 10 30 Estate Residential (115 duper acre to 1 duper acre) 
IW310 0.00 130 LDR-2 0.30 15 50 Large Lot Residential- SinQle FamilY (1 duoer acre to 2 duper acre) 
IW31 0 0.82 700 OPEN-1 0.35 5 30 General Open Space (OPen soace where no detail available) 
IW31 0 0.02 740 WTR 0.00 0 0 Water 
IW31 2 0.02 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW312 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, raiiVards, transit centers and freeways) 
IW312 0.53 700 OPEN-1 0.35 5 30 General Open Space (Open soace where no detail available) 
IW314 0.09 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duPer acre) 
IW314 0.01 130 LDR-2 0.30 15 50 Large Lot Residential- Sinqle Family (1 duper acre to 2 duper acre) 
IW314 205 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW314 0.01 740 WTR 0.00 0 0 Water 
IW318 0.13 130 LDR-2 0.30 15 50 Large Lot Residential- Sinale FamiiVT1 duper acre to 2 duper acre\ 
IW318 0.43 700 OPEN-1 0.35 5 30 General Open Space (OPen soace where no detail available) 
IW322 1.87 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW326 0.32 700 OPEN-1 0.35 5 30 General Open Space {Open space where no detail available) 
IW330 1.03 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW334 0.10 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
IW334 1.13 700 OPEN-1 0.35 5 30 General Open Space (OPen soace where no detail available) 
IW334 0.02 740 WTR 0.00 0 0 Water 
IW338 0.09 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
IW338 0.23 700 OPEN-1 0.35 5 30 General Open Space (OPen soace where no detail available) 
IW342 0.06 110 VLDR 0.30 5 30 Rural Residential (<- 1/5 du oer acre) 
IW342 0.28 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW346 0.10 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 duper acre) 
IW346 3.35 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW349 0.02 130 LDR-2 0.30 15 50 Large Lot Residential- Sinale FamilY (1 duper acre to 2 duoer acre) 
IW349 0.05 140 MDR-1 0.25 30 50 Medium Lot Residential- SinQle FamilY (2-4 duper acre) 
IW349 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railvards, transit centers and freeways) 
IW349 0.16 700 OPEN-1 0.35 5 30 General Open Space (Open sPace where no detail available) 
IW350 2.16 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 
IW351 0.04 140 MDR-1 0.25 30 50 Medium Lot Residential - SinQle FamiiVT2-4 duper acre\ 
IW351 0.27 700 OPEN-1 0.35 5 30 General Open Space (Ooen space where no detail available) 
IW352 0.10 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW353 0.01 120 LDR-1 0.30 10 30 Estate Residential (1/5 duoer acre to 1 duper acre 
IW353 0.00 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railvards, transit centers and freeways) 
IW353 2.78 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
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IW354 0.35 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
IW356 0.29 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW357 0.03 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
IW357 0.03 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills) 
IW357 0.03 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW357 0.65 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW358 0.15 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW359 0.08 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
IW359 0.04 610 FWY-2 0.10 80 30 Transportation (Includes rail roads, railyards, transit centers and freeways) 
IW359 2.78 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW360 0.22 140 MDR-1 0.25 30 50 Medium Lot Residential- Single Family (2-4 duper acre) 
IW360 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads , railyards, transit centers and freeways) 
IW360 0.57 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 
IW361 0.35 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW362 0.17 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW363 0.02 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 duper acre) 
IW363 0.01 140 MDR-1 0.25 30 50 Medium Lot Residential- Single Famil 2-4 duper acre) 
IW363 0.04 160 VSLR 0.25 40 50 Very Small Lot Residential - Single Family (>6 duper acre-includes mobile home 
IW363 0.03 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
IW363 0.51 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW364 0.04 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
IW364 1.10 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW365 0.03 600 FWY-1 0.30 20 30 General Transportation Transportation where no detail available 
IW365 0.00 610 FWY-2 0.10 80 30 Transportation Includes railroads, rail ards, transit centers and freeways 
IW365 0.44 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW366 0.02 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
IW366 0.01 520 INS-1 0.25 45 80 Educational (Public schools, private schools and universities) 
IW366 0.02 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways) 
IW366 0.98 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 

IW367 0.00 610 FWY-2 0.10 80 30 Transportation Includes railroads, rail ards, transit centers and freeways) 
IW367 0.04 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 
IW368 0.01 610 FWY-2 0.10 80 30 Transportation Includes railroads, rai l ards, transit centers and freeways 
IW368 0.26 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW369 0.02 600 FWY-1 0.30 20 30 General TransportationtTransportation where no detail available 
IW369 0.00 610 FWY-2 0.10 80 30 Transportation (Includes railroads, rai l ards, transit centers and freeways 
IW369 0.77 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW370 0.16 130 LDR-2 0.30 15 50 Large Lot Residential -Single Family t1 duper acre to 2 duper acre 
IW370 0.03 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
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IW370 0.01 610 FWY·2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW370 0.67 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW371 0.01 130 LDR-2 0.30 15 50 Large Lot Residential· Single Family (1 duper acre to 2 duper acre) 
IW371 0.01 610 FWY-2 0.10 80 30 Transportation (Includes ra ilroads, rail ards, transit centers and freeways) 
IW371 0.02 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW372 0.00 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
IW372 0.02 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways} 
IW372 0.29 700 OPEN·1 0.35 5 30 General Open Space Open space where no detail available 
IW374 O.Q3 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 duper acre) 
IW374 0.14 130 LDR-2 0.30 15 50 Large Lot Residential- Single Famil (1 duper acre to 2 duper acre) 
IW374 0.04 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW374 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW374 0.17 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW375 0.00 610 FWY·2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW375 0.63 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW377 0.09 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
IW377 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW377 0.01 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW380 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW380 0.48 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW381 0.14 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
IW381 0.03 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW381 0.06 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW381 0.15 700 OPEN·1 0.35 5 30 General Open Space (Open space where no detail available 
IW382 0.21 11 0 VLDR 0.30 5 30 Rural Residential <= 1/5 du per acre 
IW382 0.02 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW382 0.02 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW382 0.36 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW384 0.00 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
IW384 0.07 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW386 0.11 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
IW386 0.01 600 FWY-1 0.30 20 30 General Transportation Transportation where no detail available) 
IW386 0.25 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
IW387 1.35 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW388 0.01 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
IW388 0.05 570 IND-4 0.15 80 25 Other Employment - low Provinq qrounds and land fills 
IW388 0.09 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW388 1.07 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
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IW389 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW389 0.12 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW390 0.00 600 FWY-1 0.30 20 30 General Transportat ion (Transportation where no detail available) 
IW390 0.30 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

IW390A 0.81 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW390A 0.07 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
IW392 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
IW392 1.10 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW394 1.71 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW394 2.45 730 OPEN-4 0.35 0 30 Passive Open Space ( Includes mountain preserves and washes) 
IW395 0.97 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
IW395 6.87 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes) 
IW396 0.58 700 OPEN-1 0.35 5 30 Genera l Open Space Open space where no detail available) 
IW397 4.79 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes) 
PD700 1.35 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 
PD700 0.02 740 WTR 0.00 0 0 Water 
PD704 0.17 570 IND-4 0.15 80 25 Other Employment- low Proving grounds and land fills) 
PD704 0.18 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD704 0.00 740 WTR 0.00 0 0 Water 
PD708 0.01 570 IND-4 0.15 80 25 Other Employment - low (Proving grounds and land fills) 
PD708 2.35 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 
PD708 0.05 740 WTR 0.00 0 0 Water 
PD712 0.17 300 IND-1 0.15 55 60 General Industrial Industrial where no detail available 
PD712 0.71 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 

PD712A 0.76 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
PD716 1.73 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
PD716 0.01 740 WTR 0.00 0 0 Water 
PD720 0.57 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
PD720 0.02 740 WTR 0.00 0 0 Water 
PD726 0.13 120 LDR-1 0.30 10 30 Estate Residentia l 1/5 duper acre to 1 duper acre 
PD726 0.29 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 

PD726A 0.00 120 LDR-1 0.30 10 30 Estate Residentia l 115 duper acre to 1 duper acre 

PD726A 1.08 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
PD726A 0.01 740 WTR 0.00 0 0 Water 
PD7268 0.56 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre 
PD7268 0.39 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 
PD732 0.44 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD732 0.03 740 WTR 0.00 0 0 Water 
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PD736 0.76 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD736 0.01 740 WTR 0.00 0 0 Water 
PD740 0.62 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 du per acre) 
PD740 0.59 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
PD740 0.04 740 WTR 0.00 0 0 Water 
PD744 0.10 120 LDR-1 0.30 10 30 Estate Residentia l (1/5 duper acre to 1 duper acre) 
PD744 0.69 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD744 0.00 740 WTR 0.00 0 0 Water 
PD748 0.19 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD748 0.09 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
PD752 0.09 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD752 0.09 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
PD752 0.01 740 WTR 0.00 0 0 Water 
PD756 0.10 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD756 3.11 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
PD756 O.Q1 740 WTR 0.00 0 0 Water 
PD760 0.14 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
PD760 0.71 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
PD760 0.02 740 WTR 0.00 0 0 Water 
P1600 0.58 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl600 0.01 740 WTR 0.00 0 0 Water 

P1600A 0.47 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
P1600A 0.01 740 WTR 0.00 0 0 Water 
Pl603 0.05 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
Pl603 0.01 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
Pl603 0.46 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl604 0.28 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
Pl604 0.02 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 du per acre to 2 duper acre) 
Pl604 0.05 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

Pl606 0.16 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
Pl606 0.38 130 LDR-2 0.30 15 50 LarQe Lot Residential - SinQie Family (1 duper acre to 2 du per acre) 
Pl606 0.52 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

PI606A 0.32 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 duper acre) 
PI606A 0.12 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
PI606A 0.01 740 WTR 0.00 0 0 Water 
Pl609 0.65 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
P1609 0.28 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
P1609 0.96 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
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P1609 0.02 740 WTR 0.00 0 0 Water 
Pl612 0.19 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
Pl612 0.54 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl615 0.68 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 

Pl615 0 .12 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl615 0.02 740 WTR 0.00 0 0 Water 
Pl618 0.00 110 VLDR 0.30 5 30 Rural Residential (<= 1/5 duper acre) 

P1618 0.26 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 

Pl618 0 .02 740 WTR 0.00 0 0 Water 
Pl621 0.03 130 LDR-2 0.30 15 50 Large Lot Residential -Single Family 1 duper acre to 2 duper acre) 
P1621 0.87 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl621 0.00 740 WTR 0.00 0 0 Water 
P1624 0.11 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 

Pl624 0.09 210 COM-2 0.10 80 65 Specialty Commercial <-50,000 sq. ft. 

P1624 0.00 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways) 

Pl624 0.53 620 INS-5 0.15 55 60 Airports Includes public use airports 

Pl624 0.45 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail avai lable 
P1624 0.01 740 WTR 0.00 0 0 Water 

PI624A 0.22 110 VLDR 0.30 5 30 Rural Residential <= 1/5 du per acre 
P1624A 0.17 120 LDR-1 0 .30 10 30 Estate Residential 1/5 duper acre to 1 duper acre 

PI624A 1.51 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 

PI624A 0.90 750 AGR 0.50 0 85 Agriculture 

Pl628 0.07 110 VLDR 0.30 5 30 Rural Residential <= 1/5 duper acre 

Pl628 0.46 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 duper acre 
Pl628 0.03 740 wrR 0.00 0 0 Water 
Pl633 0.31 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 

Pl633 0.02 740 WTR 0.00 0 0 Water 
Pl635 0.11 300 IND-1 0.15 55 60 General Industrial Industrial where no detail available 
Pl635 0.03 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 

Pl635 0.31 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

Pl635 0.14 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
Pl635 0.02 740 WTR 0.00 0 0 Water 
Pl636 0.06 610 FWY-2 0 .10 80 30 Trans2ortation Includes ra il roads, railvards, transit centers and freeways 
Pl636 0.03 620 INS-5 0. 15 55 60 Airports (Includes public use airports)_ 
Pl636 0.32 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 

Pl639 0.02 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railvards, transit centers and freeways 

Pl639 0.31 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

Pl642 0.19 110 VLDR 0.30 5 30 Rural Residential (<- 1/5 duper acre) 
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P1642 0.04 750 AGR 0.50 0 85 Agriculture 
Pl645 0.44 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 duper acre) 
P1645 1.06 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl645 0.01 740 WTR 0.00 0 0 Water 
Pl645 0.06 750 AGR 0.50 0 85 Agriculture 

PI645A 0.22 300 IND-1 0.15 55 60 General Industrial (Industrial where no detail available) 
PI645A 0.05 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills) 
PI645A 0.02 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
PI645A 1.31 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl648 0.14 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 duper acre) 

Pl648 1.59 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl651 0.42 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl654 0.17 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Pl654 3.84 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl657 0.04 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Pl657 0.82 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
Pl660 0.06 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 

P1660 0.78 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
P1663 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
P1663 0.59 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl669 0.22 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl669 0.00 740 WTR 0.00 0 0 Water 
Pl669 0.06 750 AGR 0.50 0 85 Agriculture 
Pl672 1.48 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl672 0.01 740 WTR 0.00 0 0 Water 
Pl672 0.01 750 AGR 0.50 0 85 Agriculture 
Pl675 0.06 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl678 0.09 300 IND-1 0.15 55 60 General Industrial (Industrial where no detail available) 
Pl678 0.01 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills ) 
Pl678 0.69 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl681 0.04 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills ) 
Pl681 0.07 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 

Pl681 0.86 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl684 0.01 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail avai lable) 
Pl684 0.72 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl687 1 03 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Pl687 5.96 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
Pl688 0.02 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
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P1688 3.17 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
Pl689 0.01 110 V l DR 0.30 5 30 Rural Residential <= 1/5 du per acre 
Pl689 6.76 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes 
P1690 0.61 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
Pl693 0.81 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 
Pl693 0.01 740 WTR 0.00 0 0 Water 
SV200 0.01 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
SV200 2.28 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV202 0.37 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 duper acre 
SV202 1.05 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV202 0.03 740 WTR 0.00 0 0 Water 
SV203 0.00 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
SV203 0.06 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV205 0.32 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV205 0.17 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes 
SV208 0.33 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 
SV208 0.72 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes 
SV210 0.70 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV212 0.02 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre 
SV212 0.03 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways 
SV212 3.71 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV212 0.35 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV214 1.84 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV214 0.01 740 WTR 0.00 0 0 Water 
SV216 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways 
SV216 1.56 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV218 1.20 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV218 0.02 740 WTR 0.00 0 0 Water 
SV219 0.83 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV219 0.05 740 WTR 0.00 0 0 Water 
SV220 0.54 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV220 0.05 740 WTR 0.00 0 0 Water 
SV230 0.69 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV230 0.17 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV232 0.97 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV232 2.03 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV236 0.01 610 FWY-2 0.10 80 30 Transportation (Includes ra ilroads, railyards, transit centers and freeways) 
SV236 0.33 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
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SV236 0.24 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV240 0.14 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
SV240 3.50 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes 
SV242 0.04 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV242 0.05 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV244 0.27 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
SV244 0.68 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV246 0.13 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV246 0.01 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV248 0.13 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detai l available) 
SV248 1.12 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV250 0.12 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV251 0.25 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV252 0.01 610 FWY-2 0 .10 80 30 Transportation (Includes railroads, ra ilyards, transit centers and freeways) 
SV252 0.14 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
SV254 0.08 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
SV256 0.05 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
SV258 0.17 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
SV258 0.55 730 OPEN-4 0 .35 0 30 Passive Open Space (Includes mountain preserves and washes) 
SV260 1.22 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV260 0.03 740 WTR 0.00 0 0 Water 
SV264 0.00 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family 1 duper acre to 2 duper acre) 
SV264 1.89 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

SV264A 0.07 620 INS-5 0.15 55 60 Airports (Includes public use airports) 
SV264A 2.78 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
SV264A 0.01 740 WTR 0.00 0 0 Water 
SV268 0.11 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
SV268 1.22 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV268 0.04 740 WTR 0.00 0 0 Water 
SV272 0.04 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
SV272 0.08 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
SV272 1.07 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV276 0.00 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 du per acre 
SV276 0.04 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
SV276 0.87 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 
SV280 0.15 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 du per acre 
SV280 0.13 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
SV280 0.77 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
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SV284 0.08 130 LD R-2 0.30 15 50 Large Lot Residential- Single Fam ily (1 duper acre to 2 duper acre) 
SV284 0.19 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV286 1.52 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV290 0.02 130 LDR-2 0.30 15 50 Large Lot Residentia l - Single Family (1 duper acre to 2 duper acre) 
SV290 0.79 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV294 O.o? 130 LDR-2 0.30 15 50 Large Lot Residential- Single Fam ily (1 duper acre to 2 duper acre) 
SV294 2.57 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
SV298 0.17 130 LDR-2 0.30 15 50 Large Lot Residential -Single Family (1 duper acre to 2 duper acre) 
SV298 0.87 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW400 0.06 110 VLDR 0.30 5 30 Rural Residential (<= 115 duper acre) 
TW400 0.34 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
TW400 0.15 310 IND-2 0.15 80 75 Warehouse/Distribution Centers 
TW400 0.52 570 IND-4 0.15 80 25 Other Employment - low (Proving grounds and land fills) 

TW400 3.17 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 
TW402 0.33 570 IND-4 0.15 80 25 Other Employment- low Proving grounds and land fills) 
TW402 0.02 610 FWY-2 0.10 80 30 Transportation Includes railroads, rail ards, transit centers and freeways 
TW402 4.54 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
TW404 0.03 610 FWY-2 0.10 80 30 Transportation Includes railroads, rail ards, transit centers and freeways 
TW404 2.03 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
TW406 0.00 610 FWY-2 0.10 80 30 Transportation Includes railroads, ra ilyards, transit centers and freeways 
TW406 0.15 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
TW408 0.00 610 FWY-2 0.10 80 30 Transpo rtation J lncludes ra ilroads, railyards, transit centers and freeways 
TW408 0.22 700 OPEN-1 0.35 5 30 General Open Space (Open S]Jace where no detail available 
TW408 0.65 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
TW410 0.00 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
TW410 0.29 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
TW412 0.13 570 IND-4 0.15 80 25 Other Employment - low ProvinQ Qrounds and land fills 
TW412 0.05 620 INS-5 0.15 55 60 Airports Includes public use ainPorts 
TW412 1.88 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 

TW414 0.02 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways 
TW414 0.33 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW414 0.81 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes 
TW416 0.03 570 IND-4 0.15 80 25 Other Employment - low (Proving grounds and land fills 
TW416 0.53 620 INS-5 0.15 55 60 Airports (Includes public use ainPOrts) 
TW416 0.01 740 WTR 0.00 0 0 Water 
TW418 0.02 130 LDR-2 0.30 15 50 Large Lot Residential - Single Family (1 duper acre to 2 duper acre) 
TW418 0.04 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills ) 
TW418 0.73 620 INS-5 0.15 55 60 AinPorts (Includes public use ainPOrtS) 
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TW418 0.50 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW418 0.07 740 WTR 0.00 0 0 Water 
TW420 0.00 570 IND-4 0.15 80 25 Other Employment- low (Provine orounds and land fills) 
TW420 0.04 620 INS-5 0.15 55 60 Airports (Includes public use airports) 
TW420 0.76 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW422 0.20 570 IND-4 0.15 80 25 Other Employment- low (ProvinQ Qrounds and land fills) 
TW422 0.49 700 OPEN-1 0.35 5 30 General ORen Space (Open space where no detail available) 
TW424 0.86 130 LDR-2 030 15 50 Larqe Lot Residential- SinQie Family (1 duper acre to 2 duper acre) 
TW424 0.55 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW424 0.03 740 WTR 0.00 0 0 Water 
TW429 0.30 120 LDR-1 0.30 10 30 Estate Residential 1/5 du oer acre to 1 du oer acre 
TW429 0.25 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW429 0.00 740 WTR 0.00 0 0 Water 
TW430 0.21 110 VLDR 0.30 5 30 Rural Residential <- 1/5 du oer acre 
TW430 0.24 120 LDR-1 0.30 10 30 Estate Residential (1/5 duper acre to 1 duper acre) 
TW430 1.98 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW430 0.05 740 WTR 0.00 0 0 Water 
TW431 0.11 11 0 VLDR 0.30 5 30 Rural Residential (<- 1/5 du oer acre) 
TW431 0.09 120 LDR-1 0.30 10 30 Estate Residential (115 duper acre to 1 duper acre) 
TW431 0.62 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW431 0.04 750 AGR 0.50 0 85 AQriculture 
TW432 0.25 110 VLDR 0.30 5 30 Rural Residential(<- 115 duper acre) 
TW432 0.59 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW432 0.02 750 AGR 0.50 0 85 Agriculture 
TW434 0.04 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 du oer acre 
TW434 0.04 120 LDR-1 0.30 10 30 Estate Residential (1/5 du per acre to 1 duper acre) 
TW434 0.39 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW434 0.03 750 AGR 0.50 0 85 AQriculture 
TW436 0.07 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 duper acre) 
TW436 0.17 150 SLR 0.25 35 50 Small Lot Residential- SinQie Family (4-6 duper acre) 
TW436 0.02 610 FWY-2 0.10 80 30 Transportation (Includes railroads. railyards. transit centers and freeways) 
TW436 0.40 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detai l avai lable) 
TW440 0.05 110 VLDR 0.30 5 30 Rural Residential <- 1/5 du oer acre 
TW440 0.05 700 OPEN-1 0.35 5 30 General O(Jen Space (Open space where no detail avai lable) 
TW442 0.13 110 VLDR 0.30 5 30 Rural Residential(<- 1/5 du per acre) 
TW442 0.02 610 FWY-2 0.10 80 30 Transportation Includes railroads, railvards, transit centers and freeways) 
TW442 0.20 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW444 0.03 110 VLDR 0.30 5 30 Rura l Residential(<= 1/5 duper acre) 

Page 12 of 18 



• • • 
. dt 
~(EnLdlus 

Appendix D.2.2 

SHEET ____ OF 

BY ____ DATE 

CLIENT: FCDMC CHECK DATE ----

JOB: Wittmann Area Drainage Master Study Update JOB NO. 310.032 

Existing Land Use Summary by Basin 

Area WMS Land Mag Land IA(in) Initial 
Basin 10 (sqmiles) Use Code Use Code Abstractions RTIMP 0/o Vegetation Land Use Defi nition 

TW444 0.13 150 SLR 0.25 35 50 Small Lot Residential -Single Family (4-6 duper acre) 
TW444 0.02 610 FWY-2 0.10 80 30 Transportation (Includes ra ilroads, railyards, transit centers and freeways) 
TW444 0.13 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW446 0.02 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
TW446 O.Q3 610 FWY-2 0.10 80 30 Transportation (Includes ra ilroads, railyards, transit centers and freeways) 
TW446 0.28 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

TW446A 0.01 610 FWY-2 0.10 80 30 Transportation (Includes ra ilroads, railyards, transit centers and freeways) 
TW446A 0.32 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW448 0.33 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW450 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, ra iiYards, transi t centers and freeways) 
TW450 1.22 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

TW450A 0.03 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
TW450A 0.84 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW450B 0.06 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
TW450B 0.35 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
TW452 0.02 610 FWY-2 0.10 80 30 Transportation{lncludes railroads, rallVards, transit centers and freeways) 
TW452 0.44 700 OPEN-1 0.35 5 30 General Ooen SPace( OPen soace where no detail available) 

TW452A 0.02 600 FWY-1 0.30 20 30 General Transoortation-(Transportation where no detail available) 
TW452A 1.04 700 OPEN-1 0.35 5 30 General Ooen SPace (OPen soace where no detail available) 
TW452B 0.02 600 FWY-1 0.30 20 30 General Transoortation(Transoortation where no detail available) 
TW452B 1.01 700 OPEN-1 0.35 5 30 General Ooen SPace (OPen soace where no detail available) 
TW454 0.00 600 FWY-1 0.30 20 30 General Transportation Transportation where no detail available 
TW454 0.32 700 OPEN-1 0.35 5 30 General Ooen SPace (OPen soace where no detail available 
TW456 0.16 700 OPEN-1 0.35 5 30 General Ooen SPace (OPen soace where no detail available) 
TW458 0.08 600 FWY-1 0.30 20 30 General Transportat ion Transpc rtation where no detail available 
TW458 0.59 700 OPEN-1 0.35 5 30 General Ooen SPace(OPen soace where no detai l avai lable) 
TW459 0.00 600 FWY-1 0.30 20 30 General Transoortation(Transoortation where no detail available\ 
TW459 1.03 700 OPEN-1 0.35 5 30 General Ooen Soace OPen soace where no detail available 
TW460 0.00 600 FWY-1 0.30 20 30 General Transoortation Transoortation where no detail available 
TW460 2.31 700 OPEN-1 0.35 5 30 General Ooen Soace Ooen so ace where no detail available 
TW462 0.01 600 FWY-1 0.30 20 30 General Transcortation Transoortation where no detail available 
TW462 0.05 700 OPEN-1 0.35 5 30 General Ooen Soace Ooen soace where no detail available 
TW478 0.00 110 VLDR 0.30 5 30 Rural Residential <= 115 du oer acre 
TW478 0.04 120 LDR-1 0.30 10 30 Estate Residential 1/5 du oer acre to 1 du oer acre 
TW478 0.20 700 OPEN-1 0.35 5 30 General Ooen Soace Ooen soace where no detail available 
TW478 0.01 740 WTR 0.00 0 0 Water 
TW480 0.06 110 VLDR 0.30 5 30 Rural Residential <= 1/5 du oer acre 
TW480 0.16 120 LDR-1 0.30 10 30 Estate Residential 1/5 du oer acre to 1 du oer acre 
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TW480 0.03 150 SLR 0.25 35 50 Small Lot Residentia l - Single Family (4-6 du_p_er acre) 
TW480 0.04 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
TW480 0.44 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detai l available) 
TW482 0.02 110 VLDR 0.30 5 30 Rural Residential (<-1/5du per acre) 
TW482 0.06 130 LDR-2 0.30 15 50 Large Lot Residential - Single Family (1 dujl_er acre to 2 duper acre) 
TW482 0.03 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
TW482 0.63 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
TW484 0.08 130 LDR-2 0.30 15 50 Large Lot Residential - Single Fam ily (1 duper acre to 2 duper acre 
TW484 0.05 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
TW484 0.20 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

TW485 0.02 110 VLDR 0.30 5 30 Rural Residential(<= 115 duper acre 
TW485 0.08 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
TW485 2.27 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

Wl500 0.02 120 LDR-1 0.30 10 30 Estate Residential (115 duper acre to 1 duper acre) 
Wl500 0.97 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W t502 0.01 110 VLDR 0.30 5 30 Rural Residential (<= 115 duper acre) 
W l502 0.06 120 LD R-1 0.30 10 30 Estate Residential (1/5 du per acre to 1 duper acre) 
W l502 0.02 310 IND-2 0. 15 80 75 Warehouse/Distribution Centers 
W l502 1.10 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detai l available) 
W l504 0.09 310 IND-2 0.15 80 75 Warehouse/Distribution Centers 
W l504 1.24 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W l506 0.50 130 LDR-2 0.30 15 50 Large Lot Residential- Single Fam il (1 duper acre to 2 duper acre) 
W l506 0.05 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 

W l506 1.01 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl508 0.02 110 VLDR 0.30 5 30 Rural Residential(<- 115 duper acre) 
Wl508 0.11 120 LDR-1 0.30 10 30 Estate Residential (115 duper acre to 1 duper acre) 

Wl508 0.07 130 LDR-2 0.30 15 50 Large Lot Residential - Single Family (1 duper acre to 2 duper acre) 

W l508 0.51 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W1510 0.22 110 VLDR 0.30 5 30 Rural Residential(<= 115 duper acre) 

Wl510 0.04 120 LDR-1 0.30 10 30 Estate Residential (115 duper acre to 1 duper acre) 
Wl510 0.00 620 INS-5 0.15 55 60 Airports (Includes public use airports) 
Wl510 0.97 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

W I510A 0.15 110 VLDR 0.30 5 30 Rural Residential(<- 115 duper acrel 
W I510A 0.03 130 LDR-2 0.30 15 50 Large Lot Residential- Single Family (1 duper acre to 2 duper acre) 
W I510A 0.92 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W I510A 0.02 740 WTR 0.00 0 0 Water 
W l512 0.22 110 VLDR 0.30 5 30 Rural Residential(<- 115 duper acre) 
Wl512 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
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W l512 0.21 620 INS-5 0.15 55 60 Airports Includes public use airports) 
W l512 0.90 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
W l514 0.01 110 VLDR 0.30 5 30 Rural Residential <= 1/5 du per acre 
Wl514 0.01 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards, transit centers and freeways) 
W t514 0.32 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W l514 0.02 740 WTR 0.00 0 0 Water 
W l516 0.10 110 VLDR 0.30 5 30 Rural Residential <= 1/5 du per acre 
Wl516 0 .01 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
Wl516 0.03 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available} 
W l518 0.01 110 VLDR 0.30 5 30 Rural Residential <== 1/5 duper acre 
Wl518 0.02 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
Wl518 0.48 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
W l524 0 .07 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
Wl524 0.76 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
Wl524 0.10 750 AGR 0.50 0 85 AQriculture 
W l525 0.01 110 VLDR 0.30 5 30 Rural Resident ial <= 1/5 du per acre 
W l525 0.25 120 LDR-1 0.30 10 30 Estate Residential 1/5 du per acre to 1 du per acre 
W l525 0.09 610 FWY-2 0.10 80 30 Transportation Includes railroads, railyards, transit centers and freeways 
W l525 1.47 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
W l525 0.04 740 WTR 0.00 0 0 Water 
W l525 0.08 750 AGR 0.50 0 85 AQriculture 
W l526 0.03 700 OPEN-1 0.35 5 30 General Open Space (Open ~ce where no detail available 
W l527 0.03 610 FWY-2 0.10 80 30 Transe_ortation (Includes railroads, railyards, transit centers and freeways 
W l527 0.65 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available} 
W l527 0.02 740 WTR 0.00 0 0 Water 
W l528 0.04 610 FWY-2 0.10 80 30 Transportation Includ es railroads, ra ilyards, transit centers and freeways 
W l528 0.29 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available)_ 
W l528 0.02 740 WTR 0.00 0 0 Water 
W l529 0.04 610 FWY-2 0.10 80 30 Transportation (Includes railroads, ra ilyards, transit centers and freeways} 
W l529 0.09 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable} 
W l529 0.02 740 WTR 0.00 0 0 Water 
W l530 2.34 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail avai lable) 
W l530 0.01 740 WTR 0 .00 0 0 Water 
W l532 0.30 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
W l534 0.07 570 IND-4 0 .15 80 25 Other Employment -low (Proving grounds and land fills ) 
W l534 0.37 700 OPEN-1 0 .35 5 30 General Open Space (Open space where no detail available) 
W l536 0.14 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fi lls) 
W l536 0.01 600 FWY-1 0 .30 20 30 General Transportation (Transportation where no detail available) 
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Wl536 1.19 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl538 0.10 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills) 
Wl538 1.32 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 

WI538A 0.08 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 

WI538A 0.69 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl540 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Wl540 1.22 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl542 0.03 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills) 
Wl542 1.14 700 OPE N-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl542 0.00 740 WTR 0.00 0 0 Water 
Wl544 0.80 570 IND-4 0.15 80 25 Other Employment- low(Proving grounds and land fills 
Wl544 1.00 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl546 0.36 570 IND-4 0.15 80 25 Other Employment -low (Proviflg _grounds and land fills) 
Wl546 0.25 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
Wl548 0.30 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl550 0.03 610 FWY-2 0.10 80 30 Transportation (Includes railroads. railyards. transit centers and freeways) 
Wl550 0.10 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl550 0.01 740 WTR 0.00 0 0 Water 
Wl552 0.04 610 FWY-2 0.10 80 30 Transporta tion (Includes railroads. railyards. transit centers and freeways) 
Wl552 0.38 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl554 O.Q3 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills ) 
Wl554 0.05 610 FWY-2 0.10 80 30 Transportation (Includes ra ilroads, railyards, transit centers and freeways) 
Wl554 0.90 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl556 0.01 570 IND-4 0.15 80 25 Other Employment - low (Proving grounds and land fills ) 
Wl556 0.05 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 
Wl560 0.25 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
Wl560 0.86 570 IND-4 0.15 80 25 Other Employment- low (Proving grounds and land fills) 
Wl560 0.04 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Wl560 2.45 700 OPEN-1 0.35 5 30 General Open Space (Open sp_ace where no detail available) 

WI560A 0.03 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
WI560A 2.02 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl562 0.11 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 

Wl562 0.75 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl564 0.01 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Wl564 1.79 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl566 0.00 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Wl566 0.09 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl570 000 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
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W l570 2.20 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 
W l570 0.02 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
W l572 0.02 600 FWY-1 0.30 20 30 General Transportation {Transportation where no detai l available 
W l572 1.56 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
W l572 0.46 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes 
W l574 0.19 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available). 
W l576 0.29 110 VLDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
W l576 0.89 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 

W I576A 0.02 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
W I576A 1.18 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available 

W I576B 0.04 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
W I576B 0.41 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl578 0.02 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
Wl578 0.44 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W l580 0.06 600 FWY-1 0.30 20 30 General Transportation (T ransportation where no detail available) 
W l580 1.25 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 

WI580A 0.04 600 FWY-1 0.30 20 30 General Transportation (Transportation where no detail available) 
W I580A 2.70 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
WI580A 0.03 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
W l5808 0.61 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W 15808 0.00 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
W l582 0.01 610 FWY-2 0.10 80 30 Transporta tion (Includes ra ilroads. railyards, transit centers and freeways) 
Wl582 0.32 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
Wl584 0.14 110 V LDR 0.30 5 30 Rural Residential(<= 1/5 duper acre) 
Wl584 0.22 120 LDR-1 0.30 10 30 Estate Residential 1/5 duper acre to 1 duper acre) 
Wl584 0.06 610 FWY-2 0.10 80 30 Transportation (Includes railroads, railyards. transit centers and freeways) 
Wl584 0.82 700 OPEN-1 0.35 5 30 General Open Space (Open space where no detail available) 
W l584 0.00 740 WTR 0.00 0 0 Water 
WT100 0.05 610 FWY-2 0.10 80 30 Transportation Includes railroads. railyards. transit centers and freeways) 

WT100 2.37 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available) 

WT100 1.41 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes 
WT110 1.80 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 
WT110 1.08 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes) 

WT120 1.59 700 OPEN-1 0.35 5 30 Genera l Open Space Open space where no detail avai lable) 
WT120 1.19 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes 

WT130 0.48 700 OPEN-1 0.35 5 30 General Open Space Open space where no detail available 

WT130 2.08 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes 
WT140 3.77 730 OPEN-4 0.35 0 30 Passive Open Space Includes mountain preserves and washes 
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WT150 1.07 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
WT150A 4.73 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
WT160 0.80 730 OPEN-4 0.35 0 30 Passive Open Space (Includes mountain preserves and washes) 
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Bas in 

AF800 
AF802 
AF803 
AF805 
AF807 
AF810 
AF820 
AF830 
AF850 
AF852 
AF854 
AF860 
AF862 
AF864 
AF866 
IW300 
IW302 
IW3 10 
IW3 12 
IW3 14 
IW3 18 
IW322 
IW326 
IW330 
IW334 
IW338 
IW342 
IW346 
IW349 
IW350 
IW351 
IW352 
IW353 
IW354 
IW356 
IW357 
1W358 
IW359 
IW360 
IW361 
IW362 
IW363 
IW364 
IW365 
IW366 
IW367 

APPENDIX D.2.3 

EXISTING CONDITIONS 
BASIN LG CARD SUMMARY 

l A DTHETA PSIF XKSAT 

0.276 0.328 6.447 0. 135 
0.342 0.244 5.222 0.25 1 
0.253 0.279 5.068 0.289 
0.325 0.283 5.475 0.217 
0.358 0.282 6.738 0. 150 
0.325 0.25 1 4.419 0.389 
0.350 0.250 4.217 0.423 
0.350 0.162 6.880 0.130 
0.213 0.250 5.050 0.307 
0.211 0.1 81 6.691 0. 168 
0.208 0.250 5.078 0.304 
0.229 0.250 4.023 0.518 
0.273 0.250 4.025 0.487 
0. 150 0.250 5.594 0.280 
0.204 0.207 6.43 1 0.192 
0.333 0.243 5.605 0.213 
0.314 0.246 4.9 18 0.296 
0.331 0.148 8.143 0.081 
0.344 0.139 9.923 0.042 
0.346 0.244 6.048 0.1 80 
0.338 0.150 8.597 0.070 
0.350 0.150 8.622 0.067 
0.350 0.250 5.374 0.235 
0.350 0.250 5.70 1 0.208 
0.34 1 0.246 5.789 0.196 
0.336 0.250 5.780 0. 198 
0.341 0.268 4.586 0.346 
0.349 0.253 5.005 0.281 
0.315 0.250 4.804 0.321 
0.350 0.171 6.789 0.135 
0.338 0.250 4.426 0.393 
0.350 0.250 4.51 1 0.364 
0.350 0.150 7.596 0.098 
0.350 0.150 8.086 0.083 
0.350 0. 150 7.1 78 0. 11 5 
0.330 0.156 8.059 0.083 
0.350 0.250 4.638 0.333 
0.345 0.250 5.939 0.187 
0.319 0.250 4. 127 0.480 
0.350 0.244 6.06 1 0.180 
0.350 0. 150 7.223 0.1 13 
0.328 0.150 9.339 0.055 
0.342 0.140 9.898 0.043 
0.345 0. 130 10.100 0.037 
0.343 0.250 5.762 0.202 
0.324 0. 130 10.100 0.037 

RTIMP* 
1.369 
4.882 

24.728 
3.741 
0. 170 
10.927 
5.000 
5.000 

44.259 
42.843 
43.333 
35. 172 
24.286 
55.000 
44.27 1 
5.544 
12.350 
6.392 
6.860 
5.233 
7.372 
5.000 
5.000 
5.000 
5.325 
6.399 
5.000 
5.000 
13.991 
5.000 
7.899 
5.000 
5.084 
5.000 
5.000 
11. 106 
5.000 
6. 181 
13.031 
5.000 
5.000 
11.655 
7.515 
6.579 
7.207 
12.895 

*Ggreen and Ampt parameters are reported to 3 decimal places by WMS, but the actual precis ion of the data is only 2-3 
significant figures . I of 6 



Basin 

IW368 
IW369 
IW370 
IW371 
IW372 
IW374 
IW375 
IW377 
IW380 
IW381 
IW382 
IW384 
IW386 
IW387 
IW388 
IW389 
IW390 

IW390A 
TW392 
IW394 
IW395 
IW396 
IW397 
PD700 
PD704 
PD708 
PD7 12 

PD712A 
PD716 
PD720 
PD726 

PD726A 
PD726B 
PD732 
PD736 
PD740 
PD744 
PD748 
PD752 
PD756 
PD760 
Pl600 

PI600A 
PJ603 
PI604 
Pl606 

APPENDIX D.2.3 

EXISTING CONDITIONS 
BASIN LG CARD SUMMARY 

lA DTHETA PSIF XKSAT 

0.344 0.250 4.000 0.477 
0.348 0.142 9.869 0.044 
0.337 0.250 4.616 0.331 
0.275 0.250 4.150 0.473 
0.335 0.250 5.001 0.281 
0.315 0.161 8.147 0.086 
0.348 0.150 7.035 0.1 2 1 
0.304 0.382 5.921 0.1 88 
0.350 0.150 7. 161 0.111 
0.309 0.190 9. 152 0.056 
0.322 0.275 6.319 0.164 
0.343 0.1 50 8.675 0.065 
0.334 0.192 8.439 0.072 
0.350 0.250 5.656 0.2 13 
0.337 0.156 8.775 0.061 
0.348 0.130 10.100 0.037 
0.349 0.250 5.07 1 0.258 
0.350 0.250 6. 134 0.172 
0.350 0.150 7.459 0. 103 
0.350 0.327 6.166 0.173 
0.350 0.374 6. 125 0.1 75 
0.350 0.250 4.518 0.336 
0.350 0.381 6.390 0. 159 
0.344 0.246 5.243 0.250 
0.299 0.297 4.461 0.342 
0.342 0.245 4.987 0.268 
0.311 0.250 5.374 0.248 
0.350 0.250 4.955 0.280 
0.348 0.249 5.684 0.209 
0.341 0.243 5.039 0.275 
0.335 0.250 4.531 0.353 
0.346 0.247 4.501 0.366 
0.320 0.250 4.368 0.399 
0.325 0.232 4.928 0.286 
0.347 0.248 4.632 0.334 
0.315 0.242 4.227 0.427 
0.342 0.249 4.427 0.357 
0.350 0.283 4.527 0.356 
0.325 0.277 4.160 0.4 13 
0.349 0.346 4.292 0.4 15 
0.344 0.336 5.039 0.275 
0.342 0.244 5.047 0.268 
0.345 0.246 5.184 0.252 
0.344 0.250 4.660 0.3 16 
0.307 0.250 4.970 0.285 
0.324 0.250 4.383 0.419 

RTIMP* 

6.907 
5.514 
7.933 

26 .250 
9.357 
12.602 
5.528 
5.357 
5.140 
11.882 
8.175 
7.206 
5.278 
7.450 
9.239 
5.526 
5.221 
17.033 
8.347 
16.632 
27.3 13 
5.192 

39.233 
4.918 
2.516 
10.121 
28.595 
15.000 
9.472 
4.865 
6.505 
8.937 
9.751 
4.645 
5.248 
8.181 
5.989 

31.290 
30.4 17 
27 .514 
6.9 19 
4.887 
4.929 
7.957 

22.848 
10.725 

*Ggreen and Ampt parameters are reported to 3 decima l places by WMS, but the actual precis ion of the data is on ly 2-3 
sign ificant fig ures. 2 of 6 



• 

• 

• 

Basin 

PI606A 
PI609 
PI612 
PI6 15 
Pl618 
PI621 
PI624 

PI624A 
PI628 
P1633 
PI635 
PI636 
PT639 
Pl642 
PI645 

PI645A 
PI648 
PI65 1 
PI654 
PI657 
PT660 
PI663 
PT669 
PI672 
PI675 
PI678 
PI681 
PT684 
PT687 
PI688 
PI689 
PI690 
PI693 
SV200 
SV202 
SV203 
SV205 
SV208 
SV210 
SV212 
SV214 
SV216 
SV218 
SV219 
SV220 
SV230 

APPENDIX D.2.3 

EXISTING CONDITIONS 
BASIN LG CARD SUMMARY 

lA DTHETA PSIF XKSAT 
0.308 0.245 4.449 0.378 
0.321 0.247 4.529 0.368 
0.337 0.250 4.365 0.400 
0.299 0.243 4.3 18 0.409 
0.281 0.235 4.623 0.332 
0.347 0.249 4.621 0.339 
0.234 0.249 4.886 0.34 1 
0.391 0.258 4.467 0.431 
0.285 0.250 4.560 0.349 
0.329 0.235 5.23 1 0.248 
0.290 0.270 5.391 0.237 
0.297 0.250 4.650 0.33 1 
0.335 0.250 4.598 0.34 1 
0.332 0.334 4. 103 0.501 
0.340 0.277 4.166 0.45 1 
0.316 0.154 8.035 0.087 
0.346 0.160 8.694 0.064 
0.350 0.173 6.770 0. 136 
0.348 0.1 50 9.530 0.051 
0.348 0.139 9.924 0.042 
0.346 0.150 9.503 0.052 
0.350 0. 150 9.369 0.053 
0.378 0.248 4.650 0.364 
0.348 0.248 4.402 0.391 
0.350 0.250 4.586 0.346 
0.324 0.252 4.342 0.417 
0.338 0.156 8.404 0.071 
0.350 0.150 7.860 0.087 
0.350 0.360 5.392 0.232 
0.350 0.390 5.752 0.200 
0.350 0.377 6.465 0.154 
0.35 0 0.250 4.347 0.404 
0.345 0.247 4.550 0.354 
0.349 0.250 4.654 0.323 
0.331 0. 153 6.942 0.125 
0.34 1 0.250 4.122 0.459 
0.350 0.277 6.287 0.156 
0.350 0.319 4.511 0.313 
0.350 0.250 5.921 0.177 
0.348 0.259 4.856 0.299 
0.349 0.249 5.322 0.242 
0.348 0.250 5.555 0.222 
0.345 0.246 5.599 0.2 19 
0.330 0. 185 6.542 0.148 
0.320 0.195 6.363 0.159 
0.350 0.264 6.1 69 0.163 

RTIMP* 

10.151 
8.386 
6.284 
8.997 
9.320 
5.296 

34.2 18 
3.693 
8.902 
4.696 
15.959 
20.164 
9.56 1 
4.208 
4.792 
14.307 
5. 156 
5.000 
5.671 
5.669 
6.086 
6.578 
3.929 
4.9 18 
5.000 
12.003 
9. 157 
6.444 

27.265 
32. 193 
33.445 
5.000 
4.932 
5.221 
6.369 
7.679 
10 .092 
16.724 
9.038 
5. 172 
4.982 
5.678 
4.927 
4.721 
4.564 
10.472 

*Ggreen and Ampt parameters are reported to 3 decimal places by WMS, but the actual precision of the data is on ly 2-3 
significant figures. 3 of 6 



Basin 

SV232 
SV236 
SV240 
SV242 
SV244 
SV246 
SV248 
SV250 
SV251 
SV252 
SV254 
SV256 
SV258 
SV260 
SV264 

SV264A 
SV268 
SV272 
SV276 
SV280 
SV284 
SV286 
SV290 
SV294 
SV298 
TW400 
TW402 
TW404 
TW406 
TW408 
TW410 
TW412 
TW414 
TW4 16 
TW4 18 
TW420 
TW422 
TW424 
TW429 
TW430 
TW43 1 
TW432 
TW434 
TW436 
TW440 
TW442 

APPENDIX D.2.3 

EXISTING CONDITIONS 
BASIN LG CARD SUMMARY 

lA DTHETA PSIF XKSAT 

0.350 0.350 5.952 0. 174 
0.344 0.29 1 4 .1 76 0.446 
0.350 0.365 5.199 0.235 
0.350 0.3 04 4.3 00 0.4 16 
0.3 50 0.3 11 6.728 0.137 
0.3 50 0.159 7.525 0.101 
0.3 50 0.357 5.288 0.220 
0.350 0.250 4.570 0.348 
0.350 0.250 3.914 0.490 
0.338 0.250 3.86 1 0.499 
0.350 0.250 3.910 0.49 1 
0.350 0.269 3.427 0.575 
0.350 0.343 6.344 0.150 
0.342 0.229 6.158 0. 173 
0.350 0. 150 7.529 0.101 
0.343 0. 149 7.303 0.111 
0.336 0.146 8.834 0.060 
0.345 0.202 6.54 1 0. 152 
0.347 0.150 7.339 0.109 
0.336 0. 150 8.395 0.075 
0.335 0.150 7.759 0.098 
0.350 0.155 6.951 0.125 
0.349 0.229 6.207 0.172 
0.349 0.150 8.572 0.068 
0.342 0.150 8.237 0.081 
0.313 0.267 5.320 0.244 
0.335 0.258 5.155 0.25 1 
0.347 0.250 4.926 0.26 1 
0.343 0.250 5.689 0.208 
0.349 0.324 4.3 17 0.353 
0.348 0.25 0 4.358 0.373 
0.332 0.259 5.787 0.198 
0.347 0.339 5.371 0.216 
0.148 0.254 5.761 0.250 
0.219 0.178 6.692 0.16 1 
0.340 0.250 5.662 0.2 15 
0.293 0.287 5.537 0.22 1 
0.3 13 0.161 6.851 0. 145 
0.32 1 0.149 8.256 0.078 
0.334 0.209 6.520 0.1 50 
0.344 0.172 7.534 0.103 
0.338 0.282 5.069 0.275 
0.352 0.26 1 5.746 0.208 
0.3 12 0.1 71 7.04 1 0. 126 
0.327 0.3 17 5.883 0.190 
0.320 0.227 6.986 0.1 23 

RTIMP* 

8.610 
4.689 
9.424 
2.308 
3.11 6 
4.750 
10 .629 
5.000 
5.000 
8.516 
5.000 
5.000 
7.423 
4.892 
5.012 
6.272 
5.262 
5.693 
5.499 
6.985 
8.058 
5.000 
5.276 
5.247 
6.631 
17.350 
10 .365 
6.179 
14.420 
21 .505 
5.568 
11.128 
8.252 

55.508 
34.138 
7.606 

26.254 
10.935 
7.695 
5.389 
5.325 
4.909 
5.068 
14.794 
5.000 
8.387 

*Ggreen and Ampt parameters are reported to 3 decima l places by WMS, but the actual precision of the data is only 2-3 
significant figures. 4 of 6 



• 

• 

• 

Basin 

TW444 
TW446 

TW446A 
TW448 
TW450 

TW450A 
TW450B 
TW452 

TW452A 
TW452B 
TW454 
TW456 
TW458 
TW459 
TW460 
TW462 
TW478 
TW480 
TW482 
TW484 
TW485 
WI500 
WI502 
WI504 
Wl5 06 
WI508 
WI510 

W1510A 
WI5 12 
WI5 14 
WI516 
WI518 
W1524 
WI525 
WI526 
WI527 
WI528 
WI529 
Wl530 
WI532 
WI534 
WI536 
WI538 

WT538A 
WI540 
WT542 

APPENDIX D.2.3 

EXISTING CONDITIONS 
BASIN LG CARD SUMMARY 

lA DT HETA PSIF XKSAT 

0.285 0.226 6.387 0.172 
0.326 0.142 9.967 0.041 
0.340 0.150 9.190 0.056 
0.350 0. 133 10.036 0.039 
0.349 0.150 9.593 0.050 
0.348 0.150 8.086 0.083 
0.343 0.150 8.767 0.061 
0.341 0.142 9.850 0.044 
0.349 0. 150 7.883 0.088 
0.349 0.150 7.745 0.093 
0.350 0.250 5.253 0.25 0 
0.350 0.249 6.009 0. 183 
0.344 0.1 50 8.97 1 0.059 
0.350 0.249 6.01 1 0.18 1 
0.350 0.250 5.920 0. 188 
0.342 0. 146 9.779 0.046 
0.329 0. 193 6.512 0. 151 
0.3 16 0. 166 7.274 0.112 
0.334 0.254 5. 187 0.262 
0.30 1 0.249 6.01 0 0.1 9 1 
0.348 0.25 1 5.786 0.199 
0.349 0.250 5.52 1 0.224 
0.344 0.251 5.448 0.229 
0.336 0.250 5.982 0. 190 
0.326 0.250 5.33 1 0.254 
0.336 0.252 5. 11 6 0.27 1 
0.339 0.274 5.732 0.204 
0.337 0.260 4.622 0.338 
0.308 0.273 5.800 0.204 
0.322 0.237 5. 11 3 0.264 
0.297 0.324 4.300 0.4 16 
0.338 0.253 5.205 0.256 
0.347 0.250 4.659 0.322 
0.330 0.245 4.547 0.361 
0.350 0.250 4.350 0.403 
0.328 0.241 4.863 0.296 
0.296 0.233 4.353 0.398 
0.246 0.224 4.300 0.408 
0.348 0.249 4.293 0.415 
0.350 0.250 5.053 0.275 
0.320 0. 165 9.599 0.050 
0.328 0. 16 1 9.678 0.049 
0.336 0. 160 8.095 0.082 
0.345 0. 150 7.801 0.092 
0.350 0.200 6.497 0.153 
0.345 0.252 4.299 0.4 15 

RTI MP* 

23.066 
11.250 
19.497 
6.4 19 
7.331 
5.465 
7.095 
7.586 
5.286 
5.326 
5.103 
5.000 
6.768 
5.065 
8. 897 
7.400 
5.664 
11.804 
8.939 
18 .4 14 
5.349 
5.124 
6.516 
10.285 
10.467 
6.720 
5.364 
5. 191 
13.487 
6.094 
9.918 
8.261 
10 .203 
8.635 
5.000 
7.9 11 
13.563 
24.627 
4.976 
5.000 
16.269 
13. 11 4 
10.205 
9.971 

24.434 
6.718 

*Ggreen and Ampt parameters are reported to 3 decimal places by WMS, but the actual precision of the data is only 2-3 
significant figures. 5 of 6 



Basin 

Wl544 
WI546 
WI548 
Wl550 
Wl552 
WI554 
Wl556 
Wl560 

WI560A 
WI562 
WI564 
Wl566 
W1570 
Wl572 
Wl574 
Wl576 

WI576A 
WI576B 
WI578 
WI580 

WI580A 
WI580B 
Wl582 
WI584 
WTIOO 
WTIIO 
WT120 
WT 130 
WTI40 
WT150 

WT I50A 
WT I60 

APPENDIX D.2.3 

EXISTING CONDITIONS 
BASIN LG CARD SUMMARY 

lA DTHETA PSIF XKSAT 
0.26 1 0.295 4.302 0.407 
0.232 0.309 4.480 0.362 
0.350 0.162 6.881 0.129 
0.271 0.230 4.300 0.410 
0.327 0.250 4.373 0.398 
0.332 0.253 4.497 0.367 
0.320 0.265 4.399 0.389 
0.298 0.284 5. 108 0.265 
0.349 0.250 5.869 0.191 
0.344 0. 155 6.954 0.1 25 
0.350 0.250 5.988 0.181 
0.348 0.2 10 6.400 0.159 
0.350 0.164 6.881 0.129 
0.349 0.228 6.630 0. 145 
0.350 0.250 4.987 0.283 
0.338 0.274 4.615 0.339 
0.349 0.250 5.970 0. 185 
0.346 0.250 5.665 0.212 
0.348 0.208 6.424 0. 157 
0.348 0.25 0 5.076 0.272 
0.349 0.2 16 6.359 0.1 6 1 
0.35 0 0.25 1 5.837 0. 193 
0.343 0.250 5.000 0.28 1 
0.323 0.26 1 5.089 0.270 
0.346 0.287 4 .578 0.3 16 
0.350 0.287 4 .795 0.285 
0.350 0.301 5.261 0.243 
0.350 0.3 31 4.724 0.282 
0.3 50 0.350 4.07 1 0.3 85 
0.350 0.350 4.476 0.316 
0.350 0.35 0 3.950 0.400 
0.350 0.350 4.390 0.335 

RTIMP* 
38.479 
49 .33 1 
5.000 

20.079 
11.892 
10 .849 
16 .11 1 
23.110 
11.973 
7.052 
17 .920 
5.682 

22.117 
17.629 
5.000 
5.000 
7.045 
6.275 
5.662 
5.692 
9.712 
14.022 
7.041 
9.277 
16 .889 
7. 191 
3.944 
10 .80 1 
19.488 
15.690 
20.000 
17 .8 15 

*Ggreen and Ampt parameters are reported to 3 decima l places by WMS, but the actua l precis ion of the data is only 2-3 

significant fi gures. 6 of 6 
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Table HY -D.2.3 Time of Concentration 

Page I of 12 

JOB NO. 310.032 

JOB· Wittmann Area Orainaae Master Studv lJodate - -- - - . ~. - ---- . - ---

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

AFSOO 10443 1.978 1434 

AF802 6070 1.150 1346 

AF803 22740 4.307 1340 

AF805 7505 1.421 1320 

AF807 8909 1.687 1300 

AF810 15994 3.029 1344 
AF820 12472 2.362 1285 

AF830 7549 1.430 1220 

AF850 4057 0.768 1176 

AF852 3605 0.683 11 78 

AF854 5135 0.973 11 94 

AF860 9763 1.849 1198 

AF862 2390 0.453 1160 

AF864 5480 1 038 1146 

AF866 7821 1.481 1150 

IW300 18303 3.467 1536 

IW302 19377 3.670 1546 
a IW310 19517 3.696 1654 

IW312 14836 2.810 2130 
IW314 24196 4.583 1702 

IW318 13854 2.624 1726 

IW322 29694 5.624 1812 

• Adjusted length used for Tc calculation 

b Adjusted slope used 

OS 
Elev Slope 

[ft] [fUmi] 

1342 46.5 

1311 30.4 

1270 16.3 

1290 21 .1 

1250 29.6 

1250 31 .0 

1180 44.5 

11 70 35.0 

1152 31 .2 

1152 38.1 

1164 30.8 

1148 27.0 

1143 37.6 

1130 15.4 

1116 23.0 

1446 26.0 

1448 26.7 

1548 28.7 

1910 78.3 

1548 33.6 

1636 34.3 

1614 35.2 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 
0 Adjusted length and slope used 

Area 

[mi2
] 

0.7163 

0.3902 

2.8368 

0.6276 

1 0224 

2.1166 

0.6957 

0.2663 

0.2178 

0.1678 

0.3382 

0.3627 

0.1772 

0.0868 

0.4549 

1.4800 

1.3264 

1.1672 

0.5682 

2.1754 

0.5832 

1.8923 

• Roughness classes determined based on Hydrology Manual definitions 

·-

TOC basin Reststance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kbe 

[mi] [fUmi] [ft/mi] [ft/mi] [A, B, C, D] 

46.5 46.5 B 

30.4 30.4 B 

16.3 16.3 A 

21 .1 21 .1 B 

29.6 29.6 A 
31 .0 31 .0 B 

44.5 44.5 B 

35.0 35.0 B 

31 .2 31 .2 A 
38.1 38.1 A 
30.8 30.8 A 
27 .0 27.0 A 
37.6 37.6 A 
15.4 15.4 A 

23.0 23.0 A 
26.0 26.0 B 

26.7 26.7 B 

3.400 31.2 31 .2 B 

78.3 78.3 c 
33.6 33.6 8 

34.3 34.3 B 

35.2 35.2 8 

• 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

0.654 0.482 0.654 0.482 Natural Urban 

0.613 0.411 0.563 0.374 Natural Urban 

1.129 0.752 1.117 0.742 Urban Urban 

0.817 0.510 0.754 0.467 Natural Natural 

0.463 0.236 0.467 0.238 Natural Urban 

1.125 0.667 1.121 0.665 Natural Natural 

0.904 0.809 0.838 0.743 Natural Urban 

0.663 0.663 0.608 0.603 Natural Urban 

0.296 0.185 0.271 0.168 Urban Urban 

0.263 0.171 0.238 0.153 Urban Urban 

0.346 0.207 0.313 0.185 Urban Urban 

0.563 0.569 0.525 0.527 Urban Urban 

0.221 0.098 0.200 0.088 Urban Urban 

0.508 0.724 0.467 0.659 Urban Urban 

0.483 0.354 0.446 0.324 Urban Urban 

1.438 1.251 1.288 1.059 Natural Natural 

1.467 1.431 1.367 1.261 Natural Natural 

1.188 1.167 1.117 1.090 Natural Natural 

1.104 1.303 1.004 1.172 Natural Natural 

1.383 1.151 1.342 1.113 Natural Urban 

0.942 1.018 0.863 0.924 Natural Natural 

1.442 1.537 1.371 1.453 Natural Natural 



cit 
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CLIENT: FCDMC 

Ta ble HY -0.2.3 T im e of Concentration 
Page 2 o f 12 

JOB NO. 310032 

JOB· Wittmann Area Drainaae Master Studv Uodate 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

IW326 7473 1415 1660 
IW330 16152 3059 1744 

IW334 12266 2.323 1632 
IW338 7098 1.344 1644 

IW342 11257 2.132 1698 

IW346 26458 5.011 1842 
IW349 9959 1.886 1906 

IW350 26115 4.946 1852 

IW351 8979 1.701 1888 

IW352 4164 0.789 1780 
IW353 25008 4.736 1976 
IW354 8758 1.659 1812 

IW356 9366 1.774 1850 

IW357 15742 2.981 2050 
IW358 8063 1.527 1790 

IW359 20045 3.796 1968 

IW360 11142 2.110 1888 

IW361 11395 2.158 1838 

IW362 6905 1.308 1750 
IW363 9983 1.891 1940 

IW364 13961 2.644 1836 
IW365 14686 2.781 2110 

• Adjusted length used for Tc calculation 

" Adjusted slope used 

DS 
Elev Slope 

[ft] [fUmi] 

1592 48.0 
1630 37.3 

1548 36.2 
1584 44.6 

1606 43.2 

1608 46.7 
1780 66.8 

1680 34.8 

1790 57.6 

1736 55.8 
1716 54.9 
1712 60.3 

1736 64.3 
1848 67 .8 

1716 48.5 

1792 464 

1756 62.6 

1740 454 

1680 53.5 
1824 614 

1680 59.0 
1892 784 

' S-Graphs used ( ••••• used to identify S-Graph basins ) 

" Adjusted length and slope used 

Area 

[mi' ] 

0.3331 
1 0372 

1.2571 
0.3390 

0.3535 

34432 
0.2498 

2.1751 

0.3164 

0.0961 
2.8031 
0.3605 

0.2861 
0.7457 

0.1641 

2.9120 

0.8306 
0.3547 

0.1794 
0.6278 

1.1 451 
04729 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Resistance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class K be 

[mi] [ft/mi] [ft/mi] [fUmi] [A , B, C, D] 

48.0 48.0 B 

37 .3 37.3 B 

36.2 36.2 B 

44.6 44.6 B 

43.2 43.2 B 

46.7 46.7 B 
66.8 66.8 B 

34.8 34.8 B 

57 .6 57.6 B 

55.8 55.8 B 
54.9 54.9 B 
60.3 60.3 B 

64.3 64.3 B 
67 .8 67.8 B 

48.5 48.5 B 

464 464 B 

62 .6 62.6 B 

454 454 B 

53.5 53.5 B 
614 614 B 

59.0 59.0 B 
784 784 c 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [h r] 

0.588 0.506 0.538 0459 Natural Natural 

1.058 0.944 1.008 0.895 Natural Natural 

0.838 0.523 0.808 0.503 Natural Natural 

0.575 0470 0.529 0428 Natural Natural 

0.888 1 074 0.800 0.957 Natural Natural 

1.254 0.854 1.271 0.866 Natural Natural 

0.650 0.840 0.596 0.763 Natural Natu ral 

1.363 1.203 1.308 1.150 Natural Natu ral 

0.642 0.658 0.596 0.615 Natural Natural 

0421 0445 0.383 0401 Natural Natural 

1.004 0.717 0.996 0.71 0 Natu ral Natural 

0.550 0.511 0.508 0468 Natural Natural 

0.579 0.651 0.533 0.594 Natural Natural 

0.742 0.752 0.700 0.705 Natural Natural 

0.683 0.953 0.625 0.863 Natural Natural 

0.979 0.571 0.983 0.574 Natural Natural 

0.683 0490 0.654 0467 Urban Urban 

0.804 0.970 0.733 0.876 Urban Natural 

0.525 0.597 0488 0.550 Natural Natural 

0.563 0424 0.529 0.396 Natural Natural 

0.683 0489 0.667 0475 Natural Natural I 

1.113 1447 1.000 1.285 Natural Natural 



• 
t:*. 
~ ( E11tellus 
CLIENT: FCDMC 

• 
Table HY -0.2.3 Time of Concentration 

Page 3 of 12 

JOB NO. 310.032 

JOB· Wittmann Area Drainaae Master Studv Uodate -- -

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

IW366 14409 2.729 2012 

IW367 2549 0.483 1924 

IW368 7212 1.366 1980 

IW369 17914 3.393 2130 

IW370 20797 3.939 2150 

IW371 2857 0.541 2002 

IW372 7532 1.427 1930 

IW374 7657 1.450 2056 

IW375 18208 3.448 2052 

IW377 5891 1.116 2110 

IW380 13534 2.563 2340 

IW381 12702 2.406 2086 

IW382 11526 2.183 2060 

IW384 3456 0.654 1976 

IW386 9528 1.805 2160 

IW387 13341 2.527 2440 

IW388 15575 2.950 2100 

IW389 6318 1.197 2160 

IW390 10762 2038 2210 

IW390A 15477 2.931 2460 
b IW392 10410 1.972 2520 
b IW394 27057 5.124 3380 

• Adjusted length used for Tc calculation 
0 Adjusted slope used 

OS 
Elev Slope 

[ft] [ft/mi] 

1864 54.2 

1880 91.2 

1872 79.1 

1882 73.1 

1852 75.7 

1964 70.2 

1818 78.5 

1958 67.6 

1806 71 .3 

2022 78.9 

2072 104.6 

1940 60.7 

1936 56.8 

1936 61 .1 

2040 66.5 

2180 102.9 

1920 61.0 

2054 88.6 

2040 83.4 

2155 104.1 

2038 244.5 

2260 218.6 

' S-Graphs used ( ••••• used to identify S-Graph basins ) 

d Adjusted length and slope used 

Area 

[mi1
] 

1.0558 

0.0512 

0.2907 

0.7949 

0.8795 

0.0529 

0.3175 

0.3875 

0.6582 

0.1126 

0.4998 

0.3841 

0.6196 

0.0826 

0.3732 

1.3509 

1.2257 

0.1312 

0.3110 

0.9003 

1.11 35 

4.1731 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Kes1stance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kbe 

[mi] [ft/mi] [ft/mi] [ft/mi] [A , B, C, D] 

54.2 54.2 B 

91.2 91 .2 c 
79.1 79.1 c 
73.1 73.1 c 
75.7 75.7 B 

70.2 70.2 B 

78.5 78.5 B 

67 .6 67.6 B 

71 .3 71 .3 c 
78.9 78.9 B 

104.6 104.6 B 

60.7 60.7 B 

56.8 56.8 B 

61 .1 61 .1 B 

66.5 66.5 c 
102.9 102.9 c 
61 .0 61 .0 c 
88.6 88.6 c 
83.4 83.4 c 
104.1 104.1 c 
244.5 233.0 233.0 c 
218.6 212.0 212.0 D 

• 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

0.796 0.622 0.763 0.593 Natural Natural 

0.371 0.374 0.338 0.337 Natural Natural 

0.833 0.784 0.754 0.702 Natural Natural 

1.271 1.462 1.175 1.340 Natural Natural 

0.967 1.148 0.917 1.082 Natural Natural 

0.308 0.327 0.275 0.288 Urban Urban 

0.479 0.418 0.442 0.382 Natural Natural 

0.475 0.374 0.442 0.345 Natural Natural 

1.392 1.824 1.296 1.685 Natural Natural 

0.442 0.566 0.408 0.519 Natural Natural 

0.575 0.631 0.533 0.581 Natural Natural 

0.704 0.873 0.650 0.799 Natural Natural 

0.688 0.599 0.642 0.555 Urban Urban 

0.338 0.327 0.308 0.296 Natural Natural 

0.917 0.945 0.838 0.855 Natural Natural 

0.921 0.597 0.892 0.576 Natural Natural 

1.200 0.958 1.133 0.900 Natural Natural 

0.638 0.825 0.588 0.753 Natural Natural 

1.021 1.302 0.929 1.173 Natural Natural 

1.033 0.963 0.971 0.899 Natural Natural 

0.500 0.278 0.504 0.280 Natural Natural 

1.367 0.857 1.367 0.857 Natural Natural 
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JOB NO. 310.032 

JOB· Wittm;:mn ArerJ DrrlinrJae MrJster Studv LJodrJte 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

b IW395 28919 5.477 3840 

IW396 14427 2.732 2460 

b IW397 27120 5.136 4160 
a PD700 11408 2.161 1340 

PD704 7321 1.386 1396 

PD708 20407 3.865 1524 

PD712 10292 1.949 1590 

PD712A 12355 2.340 1528 

PD716 12081 2.288 1626 

a PD720 7505 1.421 1338 

PD726 9836 1.863 1412 

PD726A 14289 2.706 1524 

c PD726B 11400 2.159 1508 

PD732 6439 1.220 1544 

PD736 15044 2.849 1552 

c PD740 11243 2.129 1538 
a PD744 11909 2.255 1414 
D PD748 5366 1 016 1908 

b PD752 4956 0.939 2044 

PD756 25028 4.740 2224 

b PD760 6784 1.285 1844 

a Pl600 7813 1.480 1342 

a Adjusted length used for Tc calculation 
0 Adjusted slope used 

OS 
Elev Slope 

[ft] [ft/mi] 

2390 264.7 

2170 106.1 

2840 257.0 

1302 17.6 

1334 44.7 

1348 45.5 

1348 124.2 

1394 57.3 

1340 125.0 

1314 16.9 

1342 37.6 

1396 47.3 

1402 49.1 

1464 65.6 

1406 51.2 

1436 47 .9 

1344 31 .0 

1516 385.7 

1536 541.2 

1516 149.4 

1532 242.8 

1320 14.9 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 
0 Adjusted length and slope used 

Area 

[mi2
] 

7.8618 

0.5863 

4.8148 

1.3998 

0.3620 

2.4019 

0.8916 

0.7664 

1.7546 

0.5945 

0.4126 

1.1030 

0.9345 

0.4793 

0.7789 

1.2839 

0.7975 

0.2838 

0.1897 

3.2304 

0.8671 

0.6050 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Res1stance 

Adjusted adjusted adjusted Adjusted Coefficient 

Length slope slope Slope Class K be 

[mi] [ft/mi] [ft/mi] [ft/mi] [A , B, C, D] 

264.7 240.0 240.0 D 

106.1 106.1 c 
257.0 240.0 240.0 D 

0.815 46.6 46.6 B 

44.7 44.7 B 

45.5 45.5 B 

124.2 124.2 D 

57.3 57.3 c 
125.0 125.0 B 

0.566 42.4 42.4 B 

37.6 37 .6 B 

47.3 47.3 c 
49.1 49.1 *****c 

65.6 65.6 c 
51 .2 51.2 c 
47.9 47.9 *****c 

1.875 37.3 37 .3 B 

385.7 282.0 282.0 D 

541 .2 310.0 310.0 D 

149.4 149.4 D 

242.8 235.0 235.0 D 

0.403 54.5 54.5 B 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

1.267 0.579 1.296 0.594 Natural Natural 

1.113 1.262 1.017 1.142 Natural Natural 

1.217 0.695 1.213 0.693 Natural Natural 

0.708 0.386 0.700 0.381 Natural Natural 

0.583 0.471 0.571 0.460 Natural Urban 

1 058 0.705 1 046 0.696 Natural Natural 

0.942 0.630 0.879 0.584 Natural Natural 

1.238 1.077 1.150 0.993 Natural Natural 

0.454 0.217 0.488 0.235 Natural Natural 

0.596 0.371 0.558 0.345 Natural Natural 

0.833 0.823 0.758 0.742 Natural Natural 

1.500 1.258 1.471 1.191 Natural Natural 
*****c *****c *****c *****c *****c *****c 

0.738 0.470 0.675 0.426 Natural Natural 

1.500 1.637 1.500 1.546 Natural Natural 
*****c *****c *****c *****c *****c *****c 

0.908 0.725 0.850 0.674 Natural Natural 

0.450 0.317 0.417 0.291 Natural Natural 

0.429 0.355 0.388 0.317 Natural Natural 

1.500 1.093 1.500 1.093 Natura l Natural 

0.542 0.248 0.533 0.244 Natural Natural 

0.542 0.341 0.513 0.321 Natural Urban 
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JOB NO. 310.032 

JOB: Wittmann Area Drainaae Master Studv Uodate 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

PI600A 4796 0.908 1376 
b Pl603 9536 1.806 141 2 

Pl604 7549 1.430 1644 

Pl606 13056 2.473 1462 

PI606A 9420 1.784 1548 

Pl609 21691 4.108 1566 

Pl612 12622 2.391 1520 

Pl615 11492 2.177 1558 

Pl618 6425 1.217 1558 

Pl621 11523 2.182 1418 
a Pl624 13858 2.625 1400 

PI624A 19404 3.675 1540 

Pl628 6878 1.303 1548 
a Pl633 8600 1.629 1342 
a Pl635 8372 1.586 1368 

Pl636 7883 1.493 1392 

Pl639 11 255 2.132 1452 

Pl642 7008 1.327 1624 

Pl645 1401 2 2.654 1688 

PI645A 22945 4.346 2016 

Pl648 20686 3.918 1848 

Pl651 10151 1.922 1712 

• Adjusted length used for Tc calculation 

b Adjusted slope used 

DS 
Elev Slope 

[ft] [ft/mi] 

1340 39.6 

1336 42.1 

1390 177.6 

1352 44.5 

1452 53.8 

1362 49.7 

1410 46.0 

1450 49.6 

1490 55.9 

1342 34.8 

1342 22.1 

1392 40.3 

1486 47.6 

1322 12.3 

1326 26.5 

1342 33.5 

1374 36.6 

1544 60.3 

1552 51 .2 

1654 83.3 

1588 66.4 

1588 64.5 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 

d Adjusted length and slope used 

Area 

[mi'] 

0.5203 

0.5190 

0.3628 

1 0766 

0.4572 

1.9354 

0.7378 

0.8419 

0.2886 

0.9051 

1.2251 

2.8067 

0.5695 

0.3359 

0.6106 

0.4286 

0.3431 

0.2367 

1.5619 

1.6307 

1.7278 

0.4594 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin t<es1stance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kbe 

[mi] [ft/mi] [ft/mi] [ft/mi] [A, B, C, D] 

39.6 39.6 B 

42.1 42.1 B 

177.6 177.6 D 

44.5 44.5 B 

53.8 53.8 B 

49.7 49.7 B 

46.0 46.0 B 

49.6 49.6 B 

55.9 55.9 B 

34.8 34.8 B 

2008 28.9 28.9 B 

40.3 40.3 B 

47 .6 47.6 B 

0.529 37 .8 37.8 B 

1.185 35.4 35.4 B 

33.5 33.5 B 

36.6 36.6 B 

60.3 60.3 B 

51 .2 51 .2 B 

83.3 83.3 c 
66.4 66.4 c 
64.5 64.5 c 

• 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [h r] [h r] [hr] 

0.450 0.205 0.417 0.188 Natural Urban 

0.738 0.615 0.675 0.558 Natural Urban 

0.688 0.579 0.629 0.525 Urban Urban 

0.879 0.635 0.842 0.605 Urban Urban 

0.667 0.586 0.608 0.529 Natural Natural 

1.146 0.915 1.133 0.904 Urban Urban 

0.883 0.770 0.821 0.71 0 Natural Natural 

0.771 0.570 0.725 0.532 Urban Urban 

0.500 0.407 0.463 0.374 Natural Natural 

0.900 0.650 0.850 0.610 Natural Urban 

1.021 0.730 0.963 0.684 Urban Urban 

1.171 0.693 1.229 0.732 Natural Urban 

0.538 0.316 0.500 0.292 Natural Natural 

0.708 0.635 0.667 0.649 Natural Urban 

0.683 0.465 0.638 0.430 Natural Natural 

0.708 0.564 0.646 0.509 Natural Urban 

0.946 1.173 0.854 1 047 Natural Urban 

0.583 0.580 0.538 0.530 Urban Urban 

0.863 0.532 0.858 0.529 Natural Natural 

1.367 1.283 1.288 1.201 Natural Natural 

1.388 1.162 1.317 1.096 Natural Natural 

0.983 0.954 0.892 0.856 Natural Natural 
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JOB NO. 310.032 

JOB: Wittmann Area Drainaae Master Studv Uodate 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

Pl654 33247 6.297 2210 

Pl657 20498 3.882 2070 

Pl660 24728 4.683 2160 

Pl663 17993 3408 2310 

Pl669 11427 2.164 1672 

Pl672 14991 2.839 1706 

Pl675 3073 0.582 1574 

Pl678 18767 3.554 1798 

Pl681 18480 3.500 2100 

Pl684 12619 2.390 2240 

Pl687 32563 6.167 3270 
b Pl688 20383 3.860 3320 
b Pl689 33171 6.282 4160 

Pl690 15727 2.979 1744 

Pl693 10564 2001 1650 

SV200 14175 2.685 1504 

SV202 16874 3.196 1546 

SV203 2366 0448 1516 

b SV205 10839 2053 2540 
b SV208 17407 3.297 3140 
b SV210 10699 2.026 2280 

SV212 24690 4.676 1800 

• Adjusted length used for Tc calculation 
0 Adjusted slope used 

OS 
Elev Slope 

[ft] [ft/mi] 

1660 87 .3 

1732 87 .1 

1732 914 

1944 1074 

1546 58.2 

1544 57.1 

1546 48.1 

1568 64.7 

1786 89.7 

1980 108.8 

2160 180.0 

2490 215.0 

2490 265.8 

1566 59.8 

1542 54.0 

1412 34.3 

1446 31.3 

1480 80.3 

1484 5144 

1488 501 .1 

1500 384.9 

1462 72.3 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 
0 Adjusted length and slope used 

Area 

[mi'] 

4.0277 

0.8697 

0.8393 

0.6041 

0.2856 

1.5104 

0.0628 

0.8324 

0.9914 

0.7361 

7 0093 

3.1968 

6.7846 

0.6289 

0.8361 

2.2918 

14365 

0.0760 

0.5022 

1.0674 

0.7 184 

4.1391 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Resistance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kbe 

[mi] [ft/mi] [ft/mi] [ft/mi] [A , B, C, D] 

87.3 87.3 c 
87 .1 87.1 c 
914 914 c 
1074 1074 c 
58.2 58.2 B 

57.1 57.1 B 

48.1 48.1 B 

64.7 64.7 B 

89.7 89.7 c 
108.8 108.8 c 
180.0 180.0 D 

215.0 208.0 208.0 D 

265.8 242.0 242.0 D 

59.8 59.8 B 

54.0 54.0 B 

34.3 34.3 B 

31 .3 31.3 B 

80.3 80.3 B 

5144 302.0 302.0 B 

501.1 301 .0 301 0 D 

384.9 283.0 283.0 B 

72.3 72.3 B 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

1.500 1.196 1.500 1.150 Natura l Natural 

1.279 1.558 1.200 1452 Natura l Natural 

1450 2.124 1.358 1.975 Natural Natural 

1.108 1474 1.008 1.327 Natural Natural 

0.800 1.094 0.725 0.981 Natural Natural 

0.838 0.554 0.825 0.544 Natural Natural 

0.375 0.391 0.342 0.353 Natural Natural 

0.983 1.112 0.933 1.049 Natural Urban 

1.175 1.212 1.100 1.126 Natural Natural 

0.842 0.731 0.788 0.679 Natural Natural 

1.500 0.868 1.500 0.868 Natural Natural 

1.121 0.638 1.117 0.635 Natural Natural 

1.383 0.775 1.392 0.780 Natural Natural 

0.913 1.043 0.871 0.990 Natural Natural 

0.688 04 71 0.654 0446 Natural Natural 

0.950 04 80 0.954 0482 Natural Natural 

1 054 0.803 1 017 0.777 Natural Natural 

0.258 0.188 0.233 0.168 Natural Natural 

0.333 0.288 0.300 0.256 Natural Natu ral 

0.971 0.896 0.925 0.849 Natural Natu ral 

0.329 0.229 0.313 0.216 Natural Natu ral 

0.942 0.529 0.979 0.552 Natural Natural 
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JOB NO. 310.032 

JOB: Wittmann Area Drainaqe Master Study Update 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

SV214 14096 2.670 1640 

SV216 14362 2.720 1684 

SV218 14735 2.791 1676 

SV219 11995 2.272 1676 

SV220 6896 1.306 1546 
b SV230 12951 2.453 2620 
b SV232 22945 4.346 3060 

SV236 10295 1.950 1770 
b SV240 26273 4.976 3090 

SV242 6324 1.198 1730 

SV244 21079 3.992 2170 

SV246 6139 1.163 1762 
b SV248 22862 4.330 3250 

SV250 6151 1.165 1768 

SV251 8684 1.645 1815 

SV252 7589 1.437 1786 

SV254 4596 0.870 1753 

SV256 3345 0.633 1769 
b SV258 13957 2.643 2550 

SV260 11890 2.252 1606 

SV264 20621 3.905 1678 

SV264A 27055 5.124 1716 

• Adjusted length used for Tc calculation 

" Adjusted slope used 

DS 
Elev Slope 

[ft] [ft/mi] 

1498 53.2 

1530 56.6 

1546 46.6 

1564 49.3 

1498 36.8 

1524 446.8 

1532 351 .6 

1588 93.3 

1628 293.8 

1636 78.5 

1632 134.8 

1660 87.7 

1738 349.2 

1672 82.4 

1672 86.9 

1660 87.7 

1672 93.1 

1706 99.5 

1746 304.2 

1538 30.2 

1552 32.3 

1562 30.1 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 

d Adjusted length and slope used 

Area 

[mi2
] 

1.8700 

1.6268 

1.2862 

0.8972 

0.6004 

0.8513 

30569 

0.5856 

3.6651 

0.0939 

0.9461 

0.1567 

1.2718 

0.1213 

0.2675 

0.1473 

0.0971 

0.0604 

0.7359 

1.2629 

1.9190 

2.8970 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Kes1stance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kb" 

[mi] [ft/mi] [ft/mi] [ft/mi] [A, B, C, D] 

53.2 53.2 B 

56.6 56.6 B 

46.6 46.6 B 

49.3 49.3 B 

36.8 36.8 B 

446.8 291 .0 291 .0 B 

351 .6 275.0 275.0 c 
93.3 93.3 B 

293.8 260.0 260.0 c 
78.5 78.5 B 

134.8 134.8 c 
87.7 87.7 B 

349.2 275.0 275.0 c 
82.4 82.4 B 

86.9 86.9 B 
87.7 87.7 B 

93.1 93.1 B 

99.5 99.5 B 

304.2 265.0 265.0 c 
30.2 30.2 B 

32.3 32.3 B 

30.1 30.1 B 

• 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

0.754 0.415 0.754 0.415 Natural Urban 

0.750 0.454 0.742 0.448 Natural Natural 

0.863 0.618 0.838 0.598 Natural Natural 

0.596 0.379 0.683 0.497 Natural Natural 

0.567 0.326 0.533 0.305 Natural Urban 

0.363 0.270 0.354 0.263 Natural Natural 

0.779 0.471 0.821 0.509 Natural Natural 

0.558 0.448 0.525 0.419 Natural Natural 

0.925 0.584 0.954 0.605 Natural Natural 

0.496 0.756 0.458 0.692 Natural Natural 

1.179 1.388 1.125 1.317 Natural Natural 

0.404 0.439 0.371 0.399 Natural Natural 

0.896 0.922 0. 871 0.894 Natural Natural 

0.454 0.579 0.417 0.527 Natural Natural 

0.546 0.597 0.504 0.546 Natural Natural 

0.517 0.708 0.475 0.645 Natural Natural 

0.375 0.421 0.333 0.369 Natural Natural 

0.308 0.344 0.271 0.298 Natural Urban 

0.638 0.582 0.613 0.557 Natural Natural 

0.875 0.535 0.846 0.515 Natural Natural 

1.167 0.900 1.121 0.861 Natural Natural 

1.413 1.094 1.358 1.048 Natural Natural 
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JOB NO. 310 032 

JOB· - -- Wittmann Area Drainaae Master Studv Uodate -- -

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

SV268 13780 2.610 1618 

SV272 14449 2.736 1668 

SV276 15413 2.919 1666 

SV280 17827 3.376 1666 

SV284 6288 1.191 1690 

SV286 17472 3.309 1784 

SV290 12131 2.298 1740 

SV294 26156 4.954 1832 

SV298 24265 4.596 1812 

TW400 27511 5.210 1488 

TW402 25408 4.812 1496 
a TW404 13907 2.634 1480 
b TW406 3030 0.574 1720 

b TW408 20229 3.831 3160 

TW410 9964 1.887 1464 

TW412 20690 3.919 1518 
b TW414 11243 2.129 2360 

TW416 12097 2.291 1556 

TW418 12099 2.292 1558 

TW420 12533 2.374 1534 

TW422 12249 2.320 1524 

TW424 9604 1.819 1546 

• Adjusted length used for Tc calculation 

" Adjusted slope used 

DS 
Elev Slope 

[ft] [ft/mi] 

1540 29.9 

1568 36.5 

1558 37.0 

1554 33.2 

1648 35.3 

1668 35.1 

1656 36.6 

1650 36.7 

1648 35.7 

1334 29.6 

1338 32 .8 

1332 56.2 

1452 467.0 

1456 444.8 

1390 39.2 

1388 33.2 

1464 420.8 

1488 29.7 

1488 30.5 

1452 34.5 

1444 34.5 

1472 40.7 

' S-Graphs used ( ••••• used to identify S-Graph basins ) 

d Adjusted length and slope used 

Area 

[mi'] 

1.3755 

1.2010 

0.9233 

1.0563 

0.2834 

1.5380 

0.8137 

2.6465 

1.0753 

4.2709 

4.9144 

20927 

0.1633 

0.9101 

0.3080 

20637 

1.1684 

0.5883 

1.3681 

0.8077 

0.7032 

1.4967 

• Roughness classes determined based on Hydrology Manual defin itions 

TOC basin Kes1stance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kb• 

[mi] [ft/mi] [ft/mi] [ft/mi] [A , B, C, D] 

29.9 29.9 B 

36.5 36.5 B 

37.0 37.0 B 

33.2 33.2 B 

35.3 35.3 B 

35.1 35.1 B 

36.6 36.6 B 

36.7 36.7 B 

35.7 35.7 B 

5 082 30.3 30.3 B 

32.8 32.8 B 

2050 72.2 72.2 B 

467.0 300.0 300.0 B 

444.8 289.0 289.0 D 

39.2 39.2 B 

33.2 33.2 B 

420.8 288.0 288.0 B 

29.7 29.7 B 

30.5 30.5 B 

34.5 34.5 B 

34.5 34.5 B 

40.7 40.7 B 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

0.908 0.597 0.871 0.570 Natural Natural 

0.921 0.680 0.883 0.650 Natural Natural 

0.958 0.870 0.900 0.812 Natural Natural 

1 088 1 042 1 021 0.971 Natural Natural 

0.567 0.465 0.521 0.423 Natural Natural 

1.029 0.779 0.992 0.747 Natural Urban 

0.854 0.680 0.800 0.632 Natural Natural 

1.242 0.972 1.192 0.928 Natural Natural 

1.325 1.644 1.242 1.529 Natural Natural 

1.463 0.924 1.483 0.938 Urban Urban 

1.342 0.727 1.367 0.742 Natural Urban 

0.638 0.320 0.667 0.336 Natural Urban I 

0.179 0.099 0.163 0.089 Natural Natural I 

1.129 1.308 1.058 1.218 Natural Natural 

0.813 0.925 0.775 0.907 Natural Urban I 

1.238 0.925 1.200 0.894 Natural Urban 

0.329 0.181 0.338 0.186 Natural Urban 

0.929 0.896 0.838 0.798 Urban Urban 

0.833 0.491 0.800 0.469 Natural Urban 

0.925 0.765 0.863 0.708 Natural Urban 

0.908 0.802 0.829 0.720 Natural Urban 

0.617 0.277 0.625 0.282 Urban Urban 
-
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JOB NO. 310.032 

JOB· Wittmann Area Drainaae Master Studv Uodate 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

TW429 10305 1.952 1624 
a TW430 14765 2.796 1646 

TW431 14230 2.695 1688 

TW432 14188 2.687 1782 

TW434 10971 2.078 1674 

TW436 10224 1.936 1714 

TW440 3973 0.753 1684 

TW442 8697 1.647 1732 

TW444 8664 1.641 1772 

TW446 10098 1.913 1808 

TW446A 10973 2078 1904 

TW448 12508 2.369 1948 

TW450 21348 4.043 2020 

TW450A 14391 2.726 2350 

TW450B 7413 1.404 2084 

TW452 11 31 1 2.142 1856 

TW452A 16407 3.107 2405 

TW452B 17219 3.261 2068 

TW454 13215 2.503 2052 

TW456 7348 1.392 2044 

TW458 9903 1.876 2150 

TW459 22494 4.260 2500 

• Adjusted length used for Tc calculation 
0 Adjusted slope used 

DS 
Elev Slope 

[ft] [ftlmi] 

1554 35.9 

1546 35.8 

1580 40.1 

1640 52.8 

1578 46.2 

1616 50.6 

1646 50.5 

1646 52.2 

1670 62.2 

1700 56.5 

1756 71 .2 

1776 72.6 

1740 69.3 

2056 107.9 

1968 82.6 

1722 62.6 

2048 114.9 

1818 76.7 

1864 75.1 

1920 89.1 

1964 99.2 

2060 103.3 

' S-Graphs used ( ••••• used to identify S-Graph basins ) 

" Adjusted length and slope used 

Area 

[mi2
] 

0.5553 

24917 

0.8733 

0.8620 

0.5691 

0.6744 

0.1083 

0.3766 

0.3468 

0.3542 

0.3372 

0.3469 

1.2535 

0.8811 

04043 

0.4617 

1.0764 

1.0314 

0.3557 

0.1764 

0.6697 

1.0450 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Resistance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kbe 

[mi] [ftlmi] [ftlmi] [ftlmi] [A, B, C, D] 

35.9 35.9 B 
2.307 43.3 43.3 B 

40.1 40.1 B 

52.8 52.8 B 

46.2 46.2 B 

50.6 50.6 B 
50.5 50.5 B 

52.2 52.2 B 

62.2 62.2 B 

56.5 56.5 B 

71.2 71.2 c 
72.6 72.6 c 
69.3 69.3 c 
107.9 107.9 c 
82.6 82.6 c 
62.6 62.6 c 
114.9 114.9 c 
76.7 76.7 c 
75.1 75.1 c 
89.1 89.1 c 
99.2 99.2 c 
103.3 103.3 c 

• 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

0.746 0.638 0.692 0.587 Urban Urban 

0.792 0.386 0.800 0.391 Natural Natural 

0.875 0.762 0.825 0.714 Natural Natural 1 

0.854 0.745 0.808 0.701 Natural Natural I 

0.750 0.666 0.696 0.612 Natural Natural 

0.633 0.473 0.600 0.446 Urban Urban 

0.408 0.387 0.375 0.353 Natural Natural 

0.596 0.542 0.550 0496 Urban Urban 

0.554 0.522 0.508 0475 Urban Urban 

0.621 0.662 0.571 0.603 Natural Natural 

0.975 1.200 0.879 1.070 Natural Natural 

1.054 1430 0.950 1.274 Natural Natural 

1421 1469 1.333 1.369 Natural Natural 

0.917 0.805 0.858 0.749 Natural Natural 

0.675 0.526 0.625 0.483 Natural Natural 

1.025 1.087 0.925 0.970 Natural Natural 

0.963 0.842 0.913 0.794 Natural Natural 

1.213 1.159 1.142 1.084 Natural Natural 

1.250 1.780 1.133 1.596 Natural Natural 

0.746 0.936 0.683 0.849 Natural Natural 

0.733 0.545 0.688 0.507 Natural Natural 

1.413 1.688 1.346 1.600 Natural Natural 
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JOB NO. 310 032 

JOB· --- Wittmann Area Drainaae Master Studv Uodate - - ---- . - - - - - - -- -- - - - - - - - -- -- - - ---- - - --- --

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

TW460 28510 5.400 2910 

TW462 3969 0.752 2140 

TW478 5622 1 065 1598 

TW480 11437 2.166 1692 

TW482 11502 2.178 1766 

TW484 10510 1.990 1768 

TW485 25285 4.789 2012 

a Wl500 12378 2.344 1402 
a Wl502 16737 3.170 1428 
a Wl504 10910 2.066 1390 

Wl506 16618 3.147 1458 

Wl508 12621 2.390 1438 

Wl510 19908 3.770 1488 

WI510A 11774 2.230 1550 

Wl512 14556 2.757 1534 

Wl514 6102 1.156 1548 

Wl516 4853 0.919 1534 

Wl518 8788 1.664 1500 

Wl524 12352 2.339 1474 

Wl525 15452 2.927 1560 

Wl526 4413 0.836 1546 
a Wl527 9630 1.824 1542 

a Adjusted length used for Tc calculation 
0 Adjusted slope used 

DS 
Elev Slope 

[ft] [ftlmi] 

2044 160.4 

2060 106.4 

1552 43.2 

1590 47 .1 

1646 55.1 

1674 47.2 

1686 68.1 

1340 26.4 

1336 29.0 

1336 26.1 

1350 34.3 

1364 31 .0 

1364 32.9 

1456 42.2 

1428 38.5 

1488 51 .9 

1490 47.9 

1434 39.7 

1382 39.3 

1424 46.5 

1508 45.5 

1474 37 .3 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 

d Adjusted length and slope used 

Area 

[mi' ] 

2.3156 

0.0799 

0.2625 

0.7539 

0.7565 

0.3477 

2.3729 

1.0488 

1.2082 

1.3495 

1.5757 

0.6991 

1.2274 

1.1294 

1.3551 

0.3525 

0.1435 

0.5318 

0.9501 

1.9406 

0.0486 

0.7094 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Resistance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kb" 

[mi] [ftlmi] [ft/mi] [ftlmi] [A, B, C, D] 

160.4 160.4 c 
106.4 106.4 B 

43.2 43.2 B 

47.1 47.1 B 

55.1 55.1 B 

47 .2 47.2 B 

68.1 68.1 B 

2.154 28.8 28.8 B 

2.967 31 .0 31 .0 B 

1.685 32 .1 32.1 B 

34.3 34.3 B 

31.0 31 .0 B 

32 .9 32.9 B 

42.2 42.2 B 

38.5 38.5 B 

51 .9 51 .9 B 

47 .9 47.9 B 

39.7 39.7 B 

39.3 39.3 B 

46.5 46.5 B 

45.5 45.5 B 

1.726 39.4 39.4 B 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

1.250 1.132 1.221 1.103 Natural Natural 

0.296 0.322 0.267 0.287 Natural Natural 

0.458 0.333 0.458 0.351 Urban Urban 

0.700 0.543 0.663 0.511 Urban Urban 

0.704 0.548 0.667 0.516 Natural Urban 

0.733 0.830 0.671 0.752 Urban Urban 

1 013 0.803 1.004 0.795 Natural Natural 

0.979 0.695 0.933 0.659 Natural Natural 

1.179 1.004 1.133 0.961 Natural Natural 

0.796 0.433 0.771 0.417 Natural Urban 

1.083 0.781 1.054 0.758 Urban Urban 

1.021 0.932 0.946 0.856 Natural Natural 

1.313 1.287 1.258 1.228 Natural Natural 

0.813 0.521 0.783 0.500 Natural Urban 

0.917 0.636 0.888 0.613 Urban Urban 

0.488 0.339 0.450 0.310 Natural Urban 

0.488 0.471 0.450 0.431 Natural Urban 

0.721 0.572 0.638 0.484 Natural Urban 

0.871 0.645 0.825 0.607 Natural Urban 

0.900 0.533 0.896 0.530 Natural Urban 

0.500 0.833 0.463 0.764 Natural Urban 

0.733 0.516 0.688 0.480 Natural Urban 
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JOB NO. 310.032 

JOB· Wittmann Area Drainaae Master Studv Uodate 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

Wl528 7347 1.391 1544 

Wl529 3873 0.734 1548 

Wl530 19476 3.689 1750 

Wl532 7839 1.485 1782 

Wl534 9108 1.725 1852 

Wl536 24561 4.652 2028 

Wl538 22852 4.328 1984 

WI538A 14839 2.810 2190 

Wl540 18692 3.540 2390 

Wl542 18000 3.409 1706 

W1544 20705 3.921 1896 

Wl546 14356 2.719 1860 

Wl548 9126 1.728 1976 

Wl550 3526 0.668 1584 

Wl552 9106 1.725 1644 

Wl554 12861 2.436 1718 

Wl556 2069 0.392 1728 

Wl560 26588 5.036 2044 

WI560A 32924 6.236 3030 

Wl562 16143 3.057 2170 

Wl564 23492 4.449 2580 

Wl566 4387 0.831 2060 

• Adjusted length used for Tc calculation 

" Adjusted slope used 

DS 
Elev Slope 

[ft] [fUmi] 

1494 35.9 

1526 30.0 

1542 56.4 

1676 71.4 

1712 81.2 

1672 76.5 

1668 73.0 

1908 100.3 

1976 116.9 

1546 46.9 

1628 68.3 

1678 66.9 

1832 83.3 

1542 62.9 

1560 48.7 

1594 50.9 

1694 86.8 

1688 70.7 

1876 185.1 

1852 104.0 

1960 139.3 

1980 96.3 

c S-Graphs used ( ••••• used to identify S-Graph basins ) 

d Adjusted length and slope used 

Area 

[mi'] 

0.3585 

0.1664 

2.3758 

0.3228 

0.4340 

1.3700 

1.4302 

0.7764 

1.2455 

1.1740 

1.7938 

0.6051 

0.3084 

0.1426 

0.4131 

1.0438 

0.0781 

3.5624 

20440 

0.8720 

1.8057 

0.1110 

• Roughness classes determined based on Hydrology Manual definitions 

TOC basin Kes1stance 
Adjusted adjusted adjusted Adjusted Coefficient 
Length slope slope Slope Class Kb" 

[mi] [fUmi] [fUmi] [fUmi] [A, B, C, D] 

35.9 35.9 B 

30.0 30.0 B 

56.4 56.4 B 

71.4 71.4 B 

81 .2 81 .2 c 
76.5 76.5 c 
73.0 73.0 c 
100.3 100.3 c 
116.9 116.9 c 

2.977 53.7 53.7 B 

68.3 68.3 B 

66.9 66.9 B 

83.3 83.3 B 

62.9 62.9 B 

48.7 48.7 B 

50.9 50.9 B 

86.8 86.8 B 

70.7 70.7 B 

185.1 185.1 c 
104.0 104.0 c 
139.3 139.3 D 

96.3 96.3 c 

• 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

0.679 0.563 0.61 7 0.506 Natural Urban 

0.479 0.355 0.442 0.324 Natural Urban 

0.971 0.621 1.013 0.651 Natural Natural 

0.475 0.423 0.475 0.423 Natural Urban 

0.767 0.686 0.717 0.636 Natural Urban 

1.467 1.618 1.396 1.532 Natural Natural 

1.438 1.457 1.388 1.401 Natural Natural 

0.979 0.954 0.913 0.882 Natural Natural 

1.063 0.960 1 008 0.906 Natural Natural 

1.033 0.934 0.996 0.897 Natural Urban 

0.863 0.671 0.875 0.682 Urban Urban 

0.725 0.767 0.688 0.724 Urban Urban 

0.504 0.524 0.471 0.486 Natural Natural 

0.346 0.250 0.308 0.220 Natural Urban 

0.692 0.629 0.629 0.566 Natural Urban 

0.792 0.568 0.763 0.545 Natural Urban 

0.221 0.140 0.213 0.134 Natural Urban 

0.979 0.639 0.992 0.648 Natural Natural 

1.317 1.432 1.275 1.394 Natural Natural 

1.029 1.010 0.967 0.942 Natural Natural 

1.500 1.448 1.500 1.385 Natural Natural 

0.500 0.518 0.467 0.479 _ Natural Natural 
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JOB NO. 310 032 

JOB· Wittm;:lnn A rP.;:l [)r;:lin;:laP. M ;:lstP. r Studv LJ od;:ltP. 

TOC TOC us 
Basin Length Length Elev 

[ft] [mi] [ft] 

b Wl570 23861 4.519 3336 
b Wl572 29934 5.669 3150 

Wl574 6919 1.310 1928 

Wl576 17965 3.402 1968 

WI576A 23736 4.495 2870 

WI 57GB 9138 1.731 2048 

Wl578 11252 2.131 2225 

Wl580 13296 2.518 2020 

WI580A 26073 4.938 2940 

b WI580B 15228 2.884 3270 

Wl582 8237 1.560 1716 
a Wl584 14905 2.823 1646 

d WT100 28360 5.371 2980 
d WT110 22505 4.262 2560 
d WT120 26273 4.976 2470 
d WT130 25083 4.751 2970 
b WT140 29200 5.530 3510 

b WT150 13181 2.496 3040 

b WT150A 27551 5.218 3330 
b WT160 13800 2.614 2920 

' Adjusted length used for Tc calculation 

• Adjusted slope used 

OS 
Elev Slope 

[ft] [ft/mi] 

1988 298.3 

1976 207.1 

1836 70.2 

1734 68.8 

2040 184.6 

1896 87.8 

1994 108.4 

1832 74.7 

2024 185.5 

2183 376.9 

1628 56.4 

1550 34.0 

1336 306.1 

1340 286.2 

1340 227.1 

1350 341 .0 

1610 343.6 

1530 604.9 

1740 304.7 

1540 528.0 

' S-Graphs used ( ***** used to identify S-Graph basins ) 

" Adjusted length and slope used 

Area 

[mi 2
] 

2.2377 

20606 

0.2190 

1.1801 

1.2238 

0.4631 

0.4841 

1.3195 

2.7850 

0.6285 

0.3753 

1.2569 

3.8475 

2.8958 

2.8035 

2.5672 

3.7893 

1.0865 

4.7510 

0.8127 

• Roughness classes determined based on Hydrology Manual defin itions 

TOC basin Res1stance 
Adjusted adjusted adjusted Adjusted Coefficient 

Length slope slope Slope Class K b" 

[mi] [ft/mi] [ft/mi] [ft/mi] [A , B, C, D] 

298.3 264.0 264.0 D 

207.1 205.0 205.0 B 

70.2 70.2 B 

68.8 68.8 B 

184.6 184.6 c 
87.8 87.8 c 
108.4 108.4 c 
74.7 74.7 B 

185.5 185.5 c 
376.9 281.0 281 .0 c 
56.4 56.4 B 

2.420 39.7 39.7 B 

4.563 360.3 266.0 266.0 c 
4.201 290.4 258.0 258.0 c 
4024 280.8 222.0 222.0 c 
4.663 347.4 275.0 275.0 c 

343.6 278.0 278.0 D 

604.9 313.0 313.0 D 

304.7 270.0 270.0 D 

528.0 308.0 308.0 D 

24-hr 6-hr 
Existing Future 

Time-Area Time-Area 
Tc R Tc R Relation Relation 

[hr] [hr] [hr] [hr] 

1 096 0.865 1.063 0.836 Natural Natural 

0.663 0.622 0.679 0.639 Natural Natural 

0.492 0.496 0.454 0.454 Natural Natural 

0.896 0.794 0.863 0.761 Natural Natural 

1.083 1.199 1 042 1.148 Natural Natural 

0.817 0.711 0.750 0.647 Natural Natural 

0.838 0.842 0.767 0.763 Natural Natural 

0.642 0.404 0.646 0.407 Natural Natural 

1.033 0.768 1.029 0.764 Natural Natural 

0.671 0.722 0.625 0.668 Natural Natural 

0.579 0.504 0.538 0.464 Natural Urban 

0.963 0.714 0.925 0.683 Urban Urban 

0.958 0.628 0.983 0.647 Natural Natu ral 

0.846 0.535 0.867 0.549 Natural Natural 

1.029 0.766 1.038 0.773 Natural Natural 

0.908 0.676 0.921 0.686 Natural Natural 

1.375 0.969 1.417 1 001 Natural Natural 

0.771 0.550 0.746 0.530 Natural Natural 

1.308 0.769 1.371 0.810 Natural Natural 
1 

0.829 0.730 0.779 0.681 Natural Natural I 



• 

• 

• 



• 

• 

• 

McMicken Dam Outlet Wash 
Floodplain Delineation Study 

0.3 Hydrograph Routing Data 
(Modifications made to the length for R810 and RAF810, refer to the July 2005 
WADMSU Hydrology Report prepared by Entellus or the September 2009 Loop 
303/White Tanks ADMPU Area Hydrologic Analysis prepared by HDR for additional 
information) 

D 
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JOB NO. 310 032 
JOB· Wittmann Area Drainaqe Master Studv Uodate 

Typ1cal Cross 

Route Mannings' n-values length length US elev DS elev slope Section 
ID Overbank Channel [ft] [miles] [ft] [ft] [ft/ft] ID 

R150A 0.060 0.035 9557.0 1.81 1730.0 1530.0 0.0209 WTTS20 2 
R205* 0.040 0.04 9517.3 1.80 1492 1412.0 0.0084 SVTS40 
R230* 0.040 0.04 8744.1 1.66 1540 1462.0 0.0089 SVTS30 
R242* 0.040 0.04 13351 .2 2.53 1629.9 1497.7 0.0099 SVTS10 
R264A 0.040 0.04 4041 .9 0.77 1568 1556.0 0.0030 TSR264A 
R350* 0.040 0.04 8309.6 1.57 1680 1630.0 0.0060 IWTS40 1 
R359* 0.040 0.04 9280.3 1.76 1888 1792.0 0.0103 IWTS30 2 
R390A 0.043 0.035 8577.0 1.62 2155 2040.0 0.0134 IWTS10 1 
R442* 0.040 0.04 9087.7 1.72 1645.9 1581.3 0.0071 WITS20 
R446A 0.043 0.035 6777.0 1.28 1758.0 1700.0 0.0086 WITS130 
R450A 0.043 0.035 5936.0 1.12 2056.0 1968.0 0.0148 WITS10 
R450B 0.043 0.035 18811 .0 3.56 1968.0 1738.0 0.0122 WITS10 

• R452A 0.043 0.035 16523.0 3.13 2048.0 1816.0 0.0140 WITS10 
R452B 0.043 0.035 9296.0 1.76 1816.0 1738.0 0.0084 WITS10 
R508* 0.043 0.035 12365.6 2.34 1433.5 1367.6 0.0053 WITS130 
R510A 0.040 0.04 17256.7 3.27 1460 1372.0 0.0051 WITS70 
R530* 0.043 0.035 14750.6 2.79 1677.1 1556.3 0.0082 WITS90 3 
R538A 0.043 0.035 18226.3 3.45 1912 1668.0 0.0134 WITS90 2 
R562* 0.043 0.035 14580.6 2.76 1852 1688.0 0.0112 WITS40 
R576A 0.043 0.035 8797.0 1.67 2044 1896.0 0.0168 WITS10 
R576B 0.043 0.035 18394.4 3.48 1896 1686.0 0.0114 WITS10 
R580A 0.043 0.035 21212.8 4.02 2024 1832.0 0.0091 WITS10 
R580B 0.043 0.035 8181.3 1.55 2182 2016.0 0.0203 WITS10 
R606A 0.043 0.035 12583.4 2.38 1454 1352.0 0.0081 PDTS30 
R624A 0.043 0.035 11809.0 2.24 1392 1342.0 0.0042 PDTS40 1 
R645A 0.043 0.035 8663.6 1.64 1656 1552.0 0.0120 PITS10 2 
R700* 0.045 0.035 5757.0 1.09 1314 1308.0 0.0010 Channel 
R708* 0.043 0.035 10483.6 1.99 1430 1348.0 0.0078 PDTS40 2 
R712A 0.043 0.035 6448.0 1.22 1394 1334.9 0.0092 PDTS40 2 
R726* 0.043 0.035 4179.0 0.79 1366 1342.0 0.0057 PDTS30 
R726A 0.043 0.035 3986.0 0.75 1394 1366.0 0.0070 PDTS30 
R726B 0.043 0.035 4094.0 0.78 1400 1366.0 0.0083 PDTS30 
R810* 0.043 0.035 10685.0 2.02 1312 1250.0 0.0058 PDTS40 1 

RAF803 0.045 0.035 5287.0 1.00 1270 1260.0 0.0019 TSAF10 
RAF805 0.043 0.035 6821 .0 1.29 1290 1250.0 0.0059 PDTS40 1 
RAF807 0.045 0.035 2485.0 0.47 1260 1250.0 0.0040 TSAF10 
RAF810 0.043 0.035 8372.0 1.59 1250 1180.0 0.0084 PDTS40 1 

• 
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Typ1ca1 cross 
Route Mannings' n-values length length US elev DS elev slope Section 

ID Overbank Channel [ft] [miles] [ft] [ft] [ftlft] ID 

RAF852 0.045 0.035 1378.0 0.26 1154 1148.0 0.0044 TSAF10 
RAF854 0.045 0.035 2113.0 0.40 1164 1154.0 0.0047 TSAF10 
RAF862 0.045 0.035 2136.0 0.40 1128 1118.0 0.0047 TSAF20 
RAF864 0.045 0.035 4666.0 0.88 1142 1128.0 0.0030 TSAF20 
RAF866 0.045 0.035 6743.0 1.28 1148 1118.0 0.0044 TSAF20 
RD248 0.040 0.04 4587.8 0.87 1740.5 1665.1 0.0164 SVTS10 
RD312 0.043 0.035 1034.0 0.20 1908 1900.0 0.0077 WITS130 
RD349 0.043 0.035 4244.0 0.80 1782.7 1735.5 0.0111 TWTS20 
RD351 0.040 0.04 6586.0 1.25 1790 1740.0 0.0076 IWTS30 1 
RD357 0.040 0.04 2791 .0 0.53 1848 1826.0 0.0079 IWTS30 1 
RD363 0.040 0.04 3820.0 0.72 1826 1790.0 0.0094 IWTS30 1 
RD365 0.043 0.035 1700.0 0.32 1900 1882.0 0.0106 WITS130 
RD369 0.043 0.035 1927.0 0.36 1884 1874.0 0.0052 WITS130 
RD371 0.043 0.035 1409.0 0.27 1964 1962.0 0.0014 WITS130 
RD372 0.043 0.035 1828.0 0.35 1824 1818.0 0.0033 WITS130 
RD380 0.043 0.035 1142.0 0.22 2072 2068.0 0.0035 TWTS20 

RD382A 0.043 0.035 1172.0 0.22 1952 1944.0 0.0068 WITS130 
RD446A 0.043 0.035 2942.0 0.56 1764 1738.0 0.0088 WITS130 
RD448 0.043 0.035 1591 .0 0.30 1780 1760.0 0.0126 WITS130 
RD450 0.043 0.035 2017.0 0.38 1738 1726.0 0.0059 WITS130 
RD454 0.043 0.035 3342.0 0.63 1861 .3 1816.0 0.0136 WITS90 2 
RD480 0.040 0.04 5985.0 1.13 1591 1552.0 0.0065 TSR482 
RD482 0.043 0.035 2439.0 0.46 1650 1627.0 0.0094 WITS130 
RD508 0.040 0.04 5200.0 0.98 1366 1332.2 0.0065 WITS70 
RD524 0.043 0.035 2235.0 0.42 1382 1376.0 0.0027 WITS130 
RD525 0.043 0.035 6496.0 1.23 1424 1382.0 0.0065 WITS130 
RD527 0.043 0.035 7666.0 1.45 1474 1424.0 0.0065 WITS130 
RD529 0.043 0.035 4871.0 0.92 1526 1488.0 0.0078 WITS130 
RD544 0.043 0.035 9401.1 1.78 1628.8 1552.0 0.0082 WITS40 
RD576 0.043 0.035 4830.3 0.91 1734 1688.0 0.0095 WITS10 

RD5768 0.043 0.035 13551 .5 2.57 1896 1736.0 0.0118 WITS10 
RD5808 0.043 0.035 9429.7 1.79 2182 1994.0 0.0199 WITS90 1 
RD600A 0.043 0.035 4775.0 0.90 1342 1336.0 0.0013 TSBEAR 
RD606A 0.043 0.035 7506.5 1.42 1454 1389.0 0.0087 PITS30 
RD612 0.043 0.035 11125.0 2.11 1412.2 1340.0 0.0065 PITS20 
RD618 0.043 0.035 9630.0 1.82 1534 1446.0 0.0091 PITS20 
RD654 0.043 0.035 11214.8 2.12 1658 1548.4 0.0098 PITS10 2 
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Route Mannings' n-values length length US elev OS elev slope Section 

ID Overbank Channel [ft] [miles] [ft] [ft] [ft/ft] ID 

RD678 0.043 0.035 6108.0 1.16 1574 1550.0 0.0039 WITS110 2 
RD744 0.043 0.035 3177.0 0.60 1338 1320.0 0.0057 TSR606 
RD800 0.043 0.035 5888.0 1.12 1346 1311 .0 0.0059 PDTS40 1 

RDCP07 0.043 0.035 6956.4 1.32 1552 1494.0 0.0083 WITS120 
RDCP08 0.043 0.035 4229.1 0.80 1556 1508.0 0.0114 WITS120 
RDCP09 0.043 0.035 14617.9 2.77 1558 1426.0 0.0090 WITS120 
RDCP10 0.043 0.035 6701.3 1.27 1550 1496.0 0.0081 WITS120 
RDCP11 0.043 0.035 6376.9 1.21 1550 1490.0 0.0094 PITS10 2 
RDCP12 0.043 0.035 6159.0 1.17 1548.4 1490.7 0.0094 PITS30 
RDCP13 0.043 0.035 11034.4 2.09 1544 1446.0 0.0089 PITS30 
RDCP14 0.043 0.035 20385.8 3.86 1556 1380.0 0.0086 PITS30 
RDCP15 0.043 0.035 9601 .8 1.82 1556 1454.0 0.0106 PITS30 

• RDCP16 0.043 0.035 10753.8 2.04 1556 1436.0 0.0112 PDTS30 
RDCP17 0.043 0.035 10399.9 1.97 1556 1436.0 0.0115 PDTS30 
RDCP18 0.043 0.035 14927.0 2.83 1556 1406.0 0.0100 PDTS30 
RDCP19 0.043 0.035 5902.3 1.12 1552 1464.0 0.0149 PDTS30 
RDCPOT 0.040 0.04 8638.0 1.64 1538 1474.0 0.0074 WITS70 
RIW300 0.040 0.04 6125.0 1.16 1445.1 1418.8 0.0043 TWTS50 
RIW302 0.040 0.04 5720.1 1.08 1443.9 1418.8 0.0044 TWTS50 
RIW310 0.040 0.04 860.0 0.16 1548.7 1547.0 0.0020 IWTS50 
RIW312 0.040 0.04 8292.4 1.57 1908.3 1828.3 0.0096 TSR375 
RIW314 0.040 0.04 20067.8 3.80 1547 1445.1 0.0051 IWTS50 
RIW318 0.040 0.04 17570.2 3.33 1634.9 1548.7 0.0049 TSR294 
RIW322 0.040 0.04 12886.2 2.44 1616.3 1547.0 0.0054 IWTS40 2 
RIW326 0.040 0.04 8065.9 1.53 1594.9 1548.7 0.0057 TWTS30 
RIW330 0.040 0.04 2770.8 0.52 1630.4 1616.3 0.0051 IWTS40 2 
RIW334 0.040 0.04 21501.4 4.07 1588.6 1443.9 0.0067 TWTS40 
RIW338 0.040 0.04 7227.0 1.37 1588.6 1548.7 0.0055 TWTS30 
RIW346 0.040 0.04 3705.8 0.70 1605.5 1588.6 0.0046 TWTS30 
RIW349 0.043 0.035 4331.4 0.82 1782.7 1712.9 0.0161 TWTS20 
RIW351 0.040 0.04 24311 .3 4.60 1791 .5 1606.6 0.0076 IWTS30 2 
RIW353 0.040 0.04 7495.9 1.42 1720 1680.0 0.0053 IWTS40 1 
RIW354 0.040 0.04 4522.5 0.86 1712.9 1680.3 0.0072 TSR371 
RIW356 0.040 0.04 2643.0 0.50 1735.5 1712.9 0.0086 TSR371 
RIW357 0.040 0.04 16692.7 3.16 1848 1716.8 0.0079 IWTS30 1 
RIW359 0.040 0.04 13031 .3 2.47 1793.4 1716.8 0.0059 IWTS30 2 
RIW360 0.043 0.035 2593.3 0.49 1756 1735.5 0.0079 TWTS20 • 
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RIW361 0.040 0.04 17152.4 3.25 1740 1630.0 0.0064 IWTS30 1 
RIW363 0.040 0.04 11126.8 2.11 1826 1740.0 0.0077 IWTS30 1 
RIW364 0.040 0.04 10401.5 1.97 1682.4 1605.5 0.0074 TSR371 
RIW365 0.040 0.04 7350.8 1.39 1893.6 1828.3 0.0089 IWTS30 1 
RIW366 0.040 0.04 9656.7 1.83 1864 1796.0 0.0070 IWTS30 2 
RIW368 0.040 0.04 11647.7 2.21 1875.5 1756.0 0.0103 TSR375 
RIW369 0.040 0.04 6796.8 1.29 1887.1 1828.3 0.0087 TSR375 
RIW370 0.043 0.035 7247.6 1.37 1851 .8 1782.7 0.0095 TWTS20 
RIW371 0.040 0.04 11583.3 2.19 1965.7 1864.0 0.0088 TSR371 
RIW372 0.040 0.04 15366.7 2.91 1828 1680.0 0.0096 TSR375 
RIW374 0.040 0.04 20436.7 3.87 1962 1796.0 0.0081 TSR371 
RIW375 0.040 0.04 13330.0 2.52 1814 1681 .5 0.0099 TSR375 
RIW377 0.040 0.04 6588.4 1.25 2025.8 1962.6 0.0096 TSR371 
RIW380 0.043 0.035 16914.1 3.20 2072.5 1851 .8 0.0130 TWTS20 
RIW381 0.040 0.04 4964.3 0.94 1939.5 1892.0 0.0096 TSR371 
RIW382 0.040 0.04 4964.3 0.94 1947.8 1888.0 0.0120 TSR371 
RIW384 0.040 0.04 4694.3 0.89 1940 1882.0 0.0124 TSR371 
RIW386 0.043 0.035 10311 .1 1.95 2027.8 1947.8 0.0078 IWTS20 1 
RIW387 0.043 0.035 1005.1 0.19 2179.3 2165.2 0.0140 TWTS20 
RIW388 0.040 0.04 7725.8 1.46 1920.8 1848.0 0.0094 IWTS20 2 
RIW389 0.040 0.04 11459.2 2.17 2063.1 1920.8 0.0124 TSR371 
RIW390 0.043 0.035 11625.6 2.20 2038.3 1920.8 0.0101 IWTS20 1 
RIW394 0.043 0.035 7697.0 1.46 2257 2155.0 0.0133 IWTS10 1 
RIW395 0.043 0.035 13324.0 2.52 2389.6 2165.2 0.0168 TWTS10 
RIW396 0.043 0.035 6512.2 1.23 2165.2 2072.5 0.0142 TWTS10 
RIW397 0.043 0.035 21294.0 4.03 2830 2390.0 0.0207 TWTS10 
RPD704 0.043 0.035 5924.4 1.12 1334.9 1302.6 0.0055 PDTS40 1 
RPD708 0.043 0.035 2780.0 0.53 1351 1334.9 0.0058 PDTS40 1 
RD716 0.043 0.035 4300.0 0.81 1341 .9 1302.6 0.0091 PDTS40 1 

RPD720 0.045 0.035 1840.0 0.35 1320.9 1302.6 0.0099 Channel 
RPD726 0.043 0.035 4959.0 0.94 1342 1320.0 0.0044 PDTS40 1 
RPD732 0.043 0.035 10623.0 2.01 1464 1396.0 0.0064 PDTS30 
RPD736 0.043 0.035 1894.0 0.36 1406 1396.0 0.0053 PDTS30 
RPD740 0.043 0.035 5434.0 1.03 1436 1402.0 0.0063 PDTS30 
RPD748 0.043 0.035 6476.1 1.23 1524 1430.0 0.0145 PDTS40 2 
RPD756 0.043 0.035 8775.3 1.66 1540 1430.0 0.0125 PDTS40 2 
RPD760 0.043 0.035 5148.6 0.98 1516 1464.0 0.0101 PDTS30 



• d{ 
~e ( En tell us BY DATE ---

CHECK DATE ---
CLIENT: FCDMC 

JOB NO. 310.032 
JOB· Wittmann Area Drainaoe Master Studv Uodate 

1 yp1ca1 ~.;ross 
Route Mannings' n-values length length US elev DS elev slope Section 

ID Overbank Channel [ft] [miles] [ft] [ft] [ftlft] ID 

RPI600 0.045 0.035 4937.0 0.94 1318 1320.9 0.0010 Channel 
RPI603 0.043 0.035 3427.5 0.65 1337.5 1322.4 0.0044 PDTS40 1 
RPI604 0.043 0.035 7441 .8 1.41 1390 1338.0 0.0070 PDTS30 

RPI606 0.043 0.035 2654.4 0.50 1352.2 1337.5 0.0055 TSR606 
RPI609 0.043 0.035 4513.0 0.85 1372 1344.0 0.0062 PITS40 
RPI612 0.043 0.035 5753.6 1.09 1412.2 1377.5 0.0060 PITS20 
RPI615 0.043 0.035 5108.7 0.97 1452.4 1412.2 0.0079 PITS20 
RPI618 0.043 0.035 10443.1 1.98 1490.7 1412.2 0.0075 PITS20 
RPI621 0.043 0.035 2775.0 0.53 1342 1320.0 0.0079 TSR621 
RPI624 0.043 0.035 5060.0 0.96 1342 1320.0 0.0043 TSR621 
RPI628 0.043 0.035 14427.0 2.73 1488 1392.0 0.0067 PITS20 
RPI633 0.045 0.035 5834.0 1.10 1322 1318.0 0.0010 Channel 

• RPI635 0.045 0.035 7557.0 1.43 1326 1322 0.0010 Channel 
RPI636 0.043 0.035 728.0 0.14 1350 1340.0 0.0137 WITS130 
RPI639 0.043 0.035 2635.0 0.50 1370 1354.0 0.0061 WITS130 
RPI651 0.043 0.035 5658.2 1.07 1587 1548.4 0.0068 PITS10 2 
RPI654 0.043 0.035 6846.6 1.30 1658 1587.0 0.0104 PITS10 2 
RPI660 0.043 0.035 5729.3 1.09 1731 1658.0 0.0127 PITS10 1 
RPI663 0.043 0.035 14315.6 2.71 1945 1731 .0 0.0149 PITS10 1 
RPI681 0.043 0.035 19831 .2 3.76 1786 1568.0 0.0110 WITS110 2 
RPI684 0.043 0.035 14047.0 2.66 1980 1784.5 0.0139 WITS110 1 
RPI687 0.043 0.035 10777.1 2.04 2160 1980.0 0.0167 WITS100 
RPI689 0.043 0.035 18798.3 3.56 2485 2160.0 0.0173 WITS100 
RPI690 0.043 0.035 2826.0 0.54 1568 1560.0 0.0028 WITS110 2 
RSV200 0.040 0.04 5688.5 1.08 1418.8 1392.1 0.0047 TWTS50 
RSV202 0.040 0.04 6617.4 1.25 1447.9 1418.8 0.0044 TWTS50 
RSV203 0.040 0.04 7460.7 1.41 1481 .9 1418.8 0.0085 SVTS40 
RSV210 0.040 0.04 12155.7 2.30 1504.5 1418.8 0.0071 SVTS40 
RSV212 0.040 0.04 9921.7 1.88 1462 1412.0 0.0050 TSR408 
RSV216 0.040 0.04 7196.1 1.36 1528.3 1497.7 0.0043 SVTS10 
RSV218 0.040 0.04 4697.9 0.89 1546.5 1528.3 0.0039 SVTS10 
RSV219 0.040 0.04 5058.3 0.96 1567.8 1546.5 0.0042 SVTS10 
RSV220 0.040 0.04 10623.1 2.01 1502 1462.0 0.0038 SVTS50 2 
RSV236 0.040 0.04 9733.5 1.84 1528.2 1497.7 0.0031 SVTS20 1 
RSV244 0.040 0.04 11106.1 2.10 1633.7 1528.3 0.0095 SVTS10 
RSV248 0.060 0.035 7772.3 1.47 1740.5 1633.7 0.0137 TSR248 

• RSV250 0.040 0.04 11764.9 2.23 1674 1546.5 0.0108 SVTS10 
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RSV251 0.040 0.04 12592.4 2.38 1674.9 1546.5 0.0102 SVTS10 
RSV252 0.040 0.04 9743.8 1.85 1659.5 1567.8 0.0094 SVTS10 
RSV254 0.040 0.04 10928.0 2.07 1677.3 1567.8 0.0100 SVTS10 
RSV258 0.060 0.035 2154.8 0.41 1744.2 1705.3 0.0181 TSR248 
RSV260 0.040 0.04 6945.8 1.32 1536.5 1502.2 0.0049 SVTS50 1 
RSV264 0.040 0.04 4870.0 0.92 1552 1538.0 0.0029 TSR264A 
RSV268 0.040 0.04 2945.7 0.56 1540.7 1536.5 0.0014 SVTS50 1 
RSV272 0.040 0.04 1627.9 0.31 1570.4 1560.7 0.0060 SVTS50 1 
RSV276 0.040 0.04 1015.5 0.19 1560.7 1556.4 0.0042 SVTS50 1 
RSV280 0.040 0.04 6287.6 1.19 1556.4 1536.5 0.0032 SVTS50 1 
RSV284 0.040 0.04 12013.1 2.28 1646.8 1570.4 0.0064 TSR294 
RSV286 0.040 0.04 3543.8 0.67 1668.2 1646.8 0.0060 TSR294 
RSV290 0.040 0.04 13499.8 2.56 1654.9 1570.4 0.0063 TSR294 
RSV294 0.040 0.04 14316.0 2.71 1650.4 1560.7 0.0063 TSR294 
RSV298 0.040 0.04 15128.8 2.87 1647.5 1556.4 0.0060 TSR294 
RTW400 0.045 0.035 6826.5 1.29 1359.4 1334.4 0.0037 Channel 
RTW402 0.045 0.035 2374.6 0.45 1337.4 1359.4 0.0010 Channel 
RTW404 0.045 0.035 2936.4 0.56 1334.3 1337.4 0.0010 Channel 
RTW406 0.040 0.04 14969.5 2.84 1451 .2 1334.3 0.0078 TSR408 
RTW408 0.040 0.04 16567.5 3.14 1453.3 1334.3 0.0072 TSR408 
RTW410 0.040 0.04 11702.6 2.22 1392.1 1337.4 0.0047 TWTS50 
RTW414 0.040 0.04 10139.1 1.92 1467.2 1392.1 0.0074 TSR408 
RTW416 0.040 0.04 18065.4 3.42 1483.7 1390.6 0.0052 WITS30 
RTW418 0.040 0.04 7044.4 1.33 1484.7 1444.3 0.0057 WITS30 
RTW420 0.040 0.04 12733.0 2.41 1450.8 1390.6 0.0047 WITS30 
RTW422 0.040 0.04 22820.9 4.32 1444.3 1359.4 0.0037 WITS30 
RTW424 0.040 0.04 5625.3 1.07 1473.7 1444.3 0.0052 WITS30 
RTW429 0.040 0.04 3702.9 0.70 1552 1550.0 0.0010 TSR429 
RTW430 0.040 0.04 10140.7 1.92 1546 1488.0 0.0057 WITS30 
RTW432 0.040 0.04 8990.1 1.70 1640.0 1584.0 0.0062 TWTS30 
RTW434 0.040 0.04 7363.4 1.39 1581 .3 1547.6 0.0046 TWTS30 
RTW436 0.040 0.04 13449.0 2.55 1615.6 1547.6 0.0051 TWTS30 
RTW444 0.040 0.04 2739.1 0.52 1671 .6 1646.4 0.0092 WITS20 
RTW446 0.040 0.04 6940.6 1.31 1700.0 1640.0 0.0086 WITS20 
RTW448 0.043 0.035 8794.0 1.67 1782.0 1698.3 0.0095 WITS10 

RTW450 0.043 0.035 7274.1 1.38 1737.3 1671 .6 0.0090 WITS10 

RTW452 0.040 0.04 8151 .0 1.54 1726.4 1645.9 0.0099 WITS20 
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RTW454 0.043 0.035 13092.9 2.48 1861 .3 1726.4 0.0103 WITS10 
RTW456 0.043 0.035 4821 .2 0.91 1919.3 1861.3 0.0120 WITS10 
RTW458 0.043 0.035 3227.4 0.61 1962.8 1919.3 0.0135 WITS10 
RTW459 0.043 0.035 6625.0 1.25 2056.0 1968.0 0.0133 TWTS20 
RTW460 0.043 0.035 4935.1 0.93 2044.9 1962.8 0.0166 WITS10 
RTW462 0.043 0.035 6520.0 1.23 2056.0 1968.0 0.0135 TWTS20 
RTW478 0.040 0.04 5968.5 1.13 1554 1546.0 0.0013 TSR478 
RTW480 0.040 0.04 4817.3 0.91 1591 .9 1552.0 0.0083 TSR482 
RTW482 0.040 0.04 7471 .3 1.42 1650.2 1591 .9 0.0078 TSR482 
RTW484 0.040 0.04 10402.1 1.97 1680 1591.9 0.0085 TSR482 
RTW485 0.040 0.04 1831 .1 0.35 1686 1674.0 0.0066 TSR482 
RWI500 0.045 0.035 5659.1 1.07 1332.2 1338.7 0.0010 Channel 

• RWI502 0.045 0.035 1679.3 0.32 1336.5 1332.2 0.0026 Channel 
RWI504 0.045 0.035 1494.1 0.28 1334.4 1336.5 0.0010 Channel 
RWI506 0.040 0.04 5234.7 0.99 1358.000 1336.0 0.0042 WITS70 
RWI510 0.040 0.04 6491.7 1.23 1367.6 1336.5 0.0048 WITS70 
RWI516 0.040 0.04 11711 .2 2.22 1488.3 1428.2 0.0051 WITS70 
RWI524 0.043 0.035 4525.7 0.86 1384 1356.0 0.0062 WITS130 
RWI525 0.043 0.035 11015.0 2.09 1426 1356.0 0.0064 WITS130 
RWI526 0.043 0.035 11922.1 2.26 1508.6 1426.8 0.0069 WITS120 
RWI527 0.040 0.04 5909.0 1.12 1474 1434.0 0.0068 WITS70 
RWI528 0.040 0.04 8239.6 1.56 1494 1434.0 0.0073 WITS70 
RWI529 0.040 0.04 3669.9 0.70 1526 1490.0 0.0098 WITS70 
RWI534 0.043 0.035 3888.5 0.74 1720.5 1677.1 0.0112 WITS90 3 
RWI538 0.043 0.035 15096.4 2.86 1669.3 1556.3 0.0075 WITS90 3 
RWI540 0.043 0.035 4350.4 0.82 1981 .5 1908.0 0.0169 WITS90 1 
RWI542 0.043 0.035 2705.6 0.51 1546 1526.0 0.0074 WITS90 3 
RWI544 0.043 0.035 9910.1 1.88 1628.8 1546.5 0.0083 WITS40 
RWI546 0.043 0.035 5296.4 1.00 1677.2 1628.8 0.0091 WITS90 3 
RWI548 0.043 0.035 13443.6 2.55 1834.6 1677.2 0.0117 WITS90 2 
RWI550 0.040 0.04 6201.4 1.17 1542 1490.0 0.0084 WITS70 
RWI552 0.040 0.04 1732.0 0.33 1564.6 1543.4 0.0122 WITS70 
RWI554 0.043 0.035 4537.9 0.86 1607 1543.4 0.0140 WITS50 
RWI556 0.043 0.035 11635.1 2.20 1692 1606.0 0.0074 WITS40 
RWI560 0.043 0.035 11698.6 2.22 1688 1606.0 0.0070 WITS40 
R560A 0.043 0.035 16408.0 3.11 1876 1688.0 0.0115 WITS10 

RWI564 0.043 0.035 9364.4 1.77 1964 1852.0 0.0120 WITS90 1 • 
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CHECK DATE ---
CLIENT: FCDMC 

JOB NO. 310.032 
JOB· Wittmann Area Drainaae Master Studv Uodate 

1 yp1ca1 cross 
Route Mannings' n-values length length US elev OS elev slope Section 

ID Overbank Channel [ft] [miles] [ft] [ft] [ft/ft] ID 

RWI566 0.043 0.035 10390.3 1.97 1980 1852.0 0.0123 WITS90 1 
RWI570 0.043 0.035 12212.1 2.31 1992 1822.0 0.0139 WITS90 1 
RWI572 0.043 0.035 23542.7 4.46 1976 1688.0 0.0122 WITS90 1 
RWI574 0.043 0.035 14010.4 2.65 1836 1688.0 0.0106 WITS10 
RWI576 0.043 0.035 8726.4 1.65 1736 1650.2 0.0098 WITS10 
RWI578 0.043 0.035 12423.9 2.35 1996 1832.0 0.0132 WITS90 1 
RWI580 0.043 0.035 8541.2 1.62 1832 1736.0 0.0112 WITS10 
RWI582 0.043 0.035 5153.1 0.98 1633.8 1607.0 0.0052 WITS10 
RWI584 0.040 0.04 3933.0 0.74 1552 1552.0 0.0010 WITS70 
RWT100 0.045 0.035 4778.0 0.90 1337 1335.2 0.0010 Channel 
RWT110 0.045 0.035 7640.0 1.45 1339.8 1337.0 0.0010 Channel 
RWT120 0.045 0.035 6167.9 1.17 1339.1 1339.8 0.0010 Channel 
RWT130 0.045 0.035 5750.0 1 09 1341 .7 1339.1 0.0010 Channel 
RWT140 0.060 0.035 13052.8 2.47 1600 1350.0 0.0192 WTTS20 1 
RWT150 0.060 0.035 16082.2 3.05 1553.5 1339.1 0.0133 WTTS20 1 
RWT160 0.060 0.035 18961 .0 3.59 1558.2 1339.1 0.0116 WTTS10_1 
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BY -------
CHECK -------

CLIENT: FCDMC JOB NO. ~ 1 0 032 -------
JOB: Wittmann Area Dra inage Master Study Update 

Storm· 1 00-vr. 24-h r Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RWT140 1300 13.33 0.33 13053 10.99 6.41 1804 1811 

RWT130 13.25 13.75 0.50 5750 3.19 4.16 2441 2450 

RWT160 12.58 14.25 1.67 18961 3.15 2.35 376 384 

R150A 12.92 13.17 0.25 9557 10.62 9.31 2601 2609 

RWT150 1308 13.50 0.42 16082 10.64 6.29 2875 288 1 

RWT120 13.50 14.08 0.58 6168 2.95 5.27 5726 5735 

RWT110 14.08 14.75 0.67 7640 3.17 5.21 5507 5516 

RWT100 14.75 15.08 0.33 4778 4.02 5.15 5251 5260 
RTW406 12.08 16.67 4.59 16567 1.00 0.48 30 21 

RTW408 * 12.83 16.00 3.17 11703 1.03 1.35 213 222 
RTW404 15.17 15.42 0.25 14969 16.63 3.63 5210 5210 
RIW371 12.08 14.58 2.50 20437 2.27 0.33 13 3 

RIW366 12.58 13.00 0.42 6797 4.50 4.56 771 780 
RIW377 * 12.42 13.25 0.83 4964 1.66 0.93 67 58 

RD371 12.08 12.33 0.25 1828 2.03 0.78 26 16 
RIW374 12.33 14.17 1.84 6588 0.99 1.48 279 286 

RIW386 * 12.67 13.75 1.08 7726 1.99 2.78 208 217 

RIW382 12.33 12.83 0.50 10311 5.73 2.18 212 221 
RD382A 12.33 12.42 0.09 2942 9.08 1.57 60 50 

RIW384 12.33 12.75 0.42 1005 0.66 1.90 120 129 

RIW381 12.50 12.92 0.42 4694 3.10 1.86 460 467 
R359* 12.83 13.25 0.42 9280 6.14 4.96 719 728 

RIW359 12.92 13.25 0.33 17152 14.44 5.79 2943 295 1 

RIW389 12.50 13.92 1.42 7697 1.51 2.81 76 66 
RIW394 1300 13.17 0.17 6512 10.64 5.89 2473 2478 

R390A 13.17 13.42 0.25 8577 9.53 7.97 2827 2834 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ftlft] 

WTTS20 1 0.019 0.035 4 

Channel 0.001 0.035 5 

WTTS10 1 0.012 0.035 12 

WTTS20 2 0.021 0.035 2 

WTTS20 1 0.01 3 0.035 7 

Channel 0.001 0.035 7 

Channel 0.001 0.035 5 
Channel 0.001 0.035 1 

TSR408 0.007 0.04 6 

TWTS50 0.005 0.04 10 
TSR408 0.008 0.035 2 
TSR371 0.008 0.04 15 

TSR375 0.009 0.04 6 

TSR371 0.010 0.04 6 
WITS 130 0.003 0.035 1 

TSR371 0.010 0.04 15 

IWTS20 2 0.009 0.035 6 
IWTS20 1 0.008 0.04 3 

WITS130 0.009 0.035 1 

TWTS20 0.014 0.04 3 

TSR371 0.012 0.04 3 
IWTS30 2 0.010 0.04 4 

IWTS30 1 0.006 0.04 5 
IWTS 10 1 0.013 0.04 6 
TWTS10 0.014 0.035 3 

IWTS10_ 1 0.013 0.035 4 
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BY -------

CHECK -------

CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 
[hr] [hr] [hr] [ft] [fps) [fps] [cfs] [cfs] 

RIW390 13.42 13.75 0.33 13324 11 .22 6.56 2891 2896 
RIW388 13.75 14.00 0.25 11626 12.92 6.01 3364 3371 
RIW357 . 14.00 14.50 0.50 2593 1.44 3.32 2494 2499 
RIW353 13.33 13.75 0.42 2643 1.75 2.99 4898 4900 
RIW312 . 12.92 13.75 0.83 17570 5.88 2 04 228 237 

RD312 12.92 13.00 0.08 4244 14.74 1.67 86 76 
RIW365 13.00 13.50 0.50 11648 6.47 3.51 282 291 

RD365 13.00 13.17 0.17 1927 3.15 1.29 58 48 
RIW369 . 13.08 13.42 0.34 11583 9.46 1.42 266 274 

RD357 14.00 14.08 0.08 3820 13.26 5.02 926 935 
RIW363 14.00 14.33 0.33 7351 6.19 5.13 1098 1107 
RD369 13.00 13.25 0.25 1409 1.57 1.23 205 214 

RIW368 13.17 13.75 0.58 7248 3.47 2.03 270 279 
RIW360 12.25 12.42 0.17 11127 18.18 4.69 635 644 
RIW397 12.83 13.42 0.59 2780 1.31 3.92 3396 3401 
RIW395 13.17 13.42 0.25 21294 23.66 9.43 7399 7400 
RIW387 + 12.67 12.67 0.08 11459 38.20 2.58 1106 1112 
RIW396 13.33 13.50 0.17 5924 9.68 4.74 7858 7860 
RIW380 13.50 14.58 1.08 4964 1.28 3.86 5542 5542 
RIW370 14.58 15 08 0.50 15367 8.54 9.11 5390 5397 
RIW349 15.08 15.17 0.09 7496 23.14 3.37 2047 2053 

RD349 15.08 15.42 0.34 6586 5.38 6.97 3194 3202 
RIW356 . 15.25 15.42 0.17 13031 21 .29 8.49 5244 5252 
RIW354 15.42 15.75 0.33 16693 14.05 7.21 5141 5149 
RIW372 12.33 13.50 1.17 13330 3.16 2.68 129 139 

RD372 12.33 12.50 0.17 1142 1.87 1.21 101 110 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

TWTS10 0.017 0.035 5 
IWTS20 1 0.010 0.04 4 

TWTS20 0.008 0.04 9 

TSR371 0.009 0.04 2 
TSR294 0.005 0.04 1 
TWTS20 0.011 0.035 1 

TSR375 0.010 0.04 5 
WITS130 0.005 0.035 2 

TSR371 0.009 0.04 4 
IWTS30 1 0.009 0.04 2 
IWTS30 1 0.009 0.04 4 

WITS130 0.001 0.035 1 

TWTS20 0.010 0.04 6 
IWTS30 1 0.008 0.035 1 

PDTS40 1 0.006 0.035 8 
TWTS10 0.021 0.035 4 
TSR371 0.012 0.035 1 

PDTS40 1 0.006 0.035 2 

TSR371 0.012 0.035 11 

TSR375 0.010 0.035 3 
IWTS40 1 0.005 0.035 2 

IWTS30 1 0.008 0.035 1 

IWTS30 2 0.006 0.04 1 

IWTS30 1 0.008 0.04 2 

TSR375 0.010 0.04 9 
TWTS20 0.004 0.035 1 
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CLIENT: FCDMC JOB NO. ~ 1 0 032 -------
JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Diffe rence Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 

[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RIW375 13.00 13.75 0.75 16914 6.26 2.30 280 289 
RIW364 15.75 16.42 0.67 9657 4.00 8.92 5152 5159 
RD363 14.00 14.08 0.08 1700 5.90 2.98 514 522 

RIW351 13.42 16.50 3.08 4523 0.41 0.85 68 59 
RIW346 16.42 16.58 0.16 24311 42.21 9.21 5213 5220 
RIW338 16.58 17.00 0.42 4331 2.86 5.20 5156 5159 

RIW326 12.42 13.00 0.58 21501 10.30 2.13 235 244 

RIW334 17.08 17.92 0.84 3706 1.23 4.28 5060 5067 

RD351 13.42 13.83 0.41 2791 1.89 3.99 475 485 

RIW361 14.17 14.83 0.66 10402 4.38 2. 13 1591 1596 

R350* 13.83 14.08 0.25 8310 9.23 4.57 6462 6467 

RIW330 14.08 14.25 0.17 7227 11 .81 4.88 6525 6530 
RIW322 14.25 14.92 0.67 2771 1.15 3.86 6912 6917 

RIW318 12.75 14.58 1.83 8066 1.22 2.11 295 304 

RIW310 12.92 13.00 0.08 20068 69.68 2.23 703 712 

RIW314 15.17 16.42 1.25 12886 2.86 3.94 6916 6918 
RIW300 16.42 16.83 0.4 1 860 0.58 2.79 6759 6762 

RIW302 17.25 17.58 0.33 8292 6.98 9.92 10637 10642 

R264A 13.08 13.50 0.42 4042 2.67 2. 12 1353 1360 

RSV264 13.33 13.75 0.42 2946 1.95 2.41 1931 1940 
RSV298 13.08 14.42 1.34 6826 1.42 3.52 450 460 

RSV286 12.75 13.00 0.25 13500 15.00 3.27 1023 1031 

RSV284 12.92 13.75 0.83 3544 1.19 3. 14 931 939 

RSV290 12.58 13.75 1.17 14316 3.40 2.56 385 394 

RSV272 13.67 13.75 0.08 1016 3.53 3.45 1550 1558 

RSV294 12.92 13.83 0.91 15129 4.62 3.52 1466 1474 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calcu lation 
** Modified Typical X-Section 
x Modified Time To Peak Used 

DATE 

Typical 
Cross 

Section 

TWTS20 

IWTS30 2 
WITS130 

TSR37 1 
IWTS30 2 
TWTS20 

TWTS40 

TWTS30 

IWTS30 1 
TSR371 

IWTS40 1 
TWTS30 

IWTS40 2 
TWTS30 

IWTS50 

IWTS40 2 
IWTS50 
TSR375 

TSR264A 

SVTS50 1 
Channel 

TSR294 
TSR294 

TSR294 

SVTS50 1 

TSR294 
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Manning's HEC-1 
Route Slope "n" Value N-step 

[ft/ft] 

0.01 3 0.04 8 

0.007 0.04 7 
0.011 0.04 1 

0.007 0.04 10 

0.008 0.04 2 

0.016 0.04 5 

0.007 0.04 5 

0.005 0.04 12 

0.008 0.04 3 
0.007 0.04 12 

0.006 0.04 3 
0.006 0.04 1 

0.005 0.04 12 

0.006 0.04 15 

0.005 0.04 1 

0.005 0.04 15 

0.002 0.04 3 
0.010 0.04 3 
0.003 0.04 1 

0.001 0.04 1 
0.004 0.04 14 

0.006 0.04 1 

0.006 0.04 4 

0.006 0.04 5 

0.004 0.04 1 

0.006 0.04 5 
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CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Diffe rence Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RSV276 13.75 13.83 0.08 6288 21.83 3.74 3233 3241 
RSV280 13.92 14.25 0.33 12013 10.11 4.53 3625 3631 
RSV268 12.67 12.92 0.25 1628 1.81 3.60 1081 1090 
RSV260 14.92 15.17 0.25 4870 5.41 2.87 4052 4057 
RSV252 12.33 13.42 1.09 10928 2.78 1.46 62 52 
RSV254 12.25 13.42 1.17 2155 0.51 1.39 45 36 
RSV219 12.42 12.83 0.41 10623 7.20 2.89 786 795 
RSV251 12.42 13.42 1.00 9744 2.71 1.87 126 135 
RSV250 12.33 13.50 1.17 12592 2.99 1.46 61 51 
RSV2 18 12.75 13.17 0.42 5058 3.35 2.57 1409 141 7 
RSV248 12.67 13.25 0.58 11 765 5.63 2.76 324 333 

RD248 12.67 12.92 0.25 1034 1.15 2.35 324 333 
RSV244 13.00 13.75 0.75 7772 2.88 3.71 977 984 
RSV2 16 13.33 13.75 0.42 4698 3.11 2.83 2308 2315 
RSV236 12.42 13.75 1.33 11 106 2.32 2.25 258 267 

R242* 12.67 13.42 0.75 13351 4.94 401 2310 2317 
RSV220 13.67 14.17 0.50 9734 5.41 4.24 6674 6680 

R230* 12.50 12.83 0.33 8744 7.36 4.26 3214 3220 
RSV212 . 14.00 14.67 0.67 7196 2.98 3.90 7179 7185 
RSV202 12.75 13.25 0.50 7461 4.15 3.41 977 985 
RSV210 12.17 13.17 1.00 9922 2.76 1.50 642 649 

R205* 12.25 13.00 0.75 9517 3.52 2.98 585 594 
RSV203 12.17 12.67 0.50 12156 6.75 1.56 73 63 
RSV200 17.33 17.58 0.25 6617 7.35 4.08 14045 14040 
RTW416 12.50 13.75 1.25 7044 1.57 2.26 359 368 
RTW420 12.67 13.58 0.91 22821 6.97 2.04 460 469 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 
[ft/ft] 

SVTS50 1 0.003 0.04 1 
TSR294 0.006 0.04 3 

SVTS50 1 0.006 0.04 1 -TSR264A 0.003 0.04 5 
I 

SVTS10 0.010 0.04 5 
I 

TSR248 0.018 0.04 6 
I 

SVTS50 2 0.004 0.04 3 I 

SVTS 10 0.009 0.04 8 ' 

SVTS10 0.010 0.04 ~ 
SVTS10 0.004 0.04 2 

! 

SVTS10 0.011 0.035 3 
I 
I 

WITS130 0.008 0.04 2 
I 

TSR248 0.01 4 0.04 8 I 

SVTS10 0.004 0.04 5 I -SVTS10 0.010 0.04 8 ' 

SVTS10 0.010 0.04 -9 
SVTS20 1 0.003 0.04 -6 -SVTS30 0.009 0.04 6 

SVTS10 0.004 0.04 6 
SVTS40 0.009 0.04 5 
TSR408 0.005 0.04 11 
SVTS40 0.008 0.04 1 
SVTS40 0.007 0.04 7 
TWTS50 0.004 0.04 5 
WITS30 0.006 0.04 15 

WITS30 0.004 0.04 10 
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CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 

[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RTW414 12.17 13.25 1.08 18065 4.65 2.62 760 769 

RTW410 17.58 18.25 0.67 10139 4.20 4.25 13989 13992 
RTW402 15.58 15.75 0.17 2936 4.80 6.92 16000 16007 

RTW448 12.83 13.83 1.00 7274 2.02 1.92 152 161 

RD448 12.83 13.00 0.17 2017 3.30 1.1 7 40 30 
R446A 12.92 13.58 0.66 6777 2.85 2.40 21 1 220 

RTW446 13.50 13.92 0.42 8794 5.82 2.36 455 464 

RTW432 12.75 13.33 0.58 7363 3.53 2.54 734 742 

RTW459 13.08 13.42 0.34 4935 4.03 3.06 384 392 

RD380 * 13.50 13.67 0. 17 1172 1.92 3.94 1954 1961 

RTW462 13.67 13.83 0.16 5969 10.36 2. 15 2018 2025 

R450A 12.83 13.25 0.42 5936 3.93 3.20 538 546 

R450B 13.83 14.50 0.67 1881 1 7.80 4.42 2499 2504 
RD446A + 0.00 0.00 0.08 1591 5.30 0.22 0 0 

RTW450 14.42 14.75 0.33 8151 6.86 4.39 2604 2609 
RTW444 14.75 14.92 0.17 6941 11.34 3.75 2556 2561 

RTW460 13.00 13.17 0.17 6520 10.65 3.69 1152 1160 

RTW458 13.08 13.25 0.17 6625 10.83 3.89 1457 1463 

RTW456 13.25 13.42 0.17 3227 5.27 4.00 1461 1466 

RTW454 13.42 14.33 0.91 4821 1.47 2.92 509 517 

R452A 12.75 13.75 1.00 16523 4.59 3.33 675 682 

R452B 13.75 14.42 0.67 9296 3.85 3.23 1257 1264 

RD450 14.42 14.67 0.25 3342 3.71 2.95 120 130 

RTW452 14.50 15.00 0.50 13093 7.27 3.25 1415 1422 

R442* 14.92 15.50 0.58 9088 4.35 3.81 3623 3629 

RTW434 15.50 16.00 0.50 13449 7.47 4.12 ... 3790 3798 

+ T ime lapse less than time step of 5 minutes, so 1 time step was assumed fo r HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

WITS30 0.005 0.04 8 

TSR408 0.007 0.04 8 

Channel 0.001 0.035 1 

WITS10 0.009 0.035 5 

WITS130 0.006 0.035 1 

WITS130 0.009 0.035 4 

WITS10 0.010 0.04 4 

TWTS30 0.005 0.04 7 

WITS10 0.017 0.035 2 

WITS130 0.007 0.035 1 

TSR478 0.001 0.035 2 

WITS10 0.015 0.035 1 

WITS10 0.012 0.035 8 

WITS130 0.013 0.035 1 

WITS20 0.010 0.035 4 

WI TS20 0.009 0.04 1 

TWTS20 0.014 0.035 2 

TWTS20 0.013 0.035 2 

WITS10 0.014 0.035 2 

WITS 10 0.012 0035 10 

WITS10 0.014 0.035 11 

WITS10 0.008 0.035 4 

WITS90 2 0.014 0.035 1 

WITS10 0.010 0.04 6 

WITS20 0.007 0.04 6 

TWTS30 0.005 0.04 5 
-
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CHECK -------

CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 

(hr] (hr] [hr] [ft] [fps] (fps] (cfs] [cfs] 

RTW436 12.25 13.17 0.92 2739 0.83 2.64 563 572 

RTW429 12.33 13.17 0.84 10141 3.35 2.20 320 329 

RD454 13.42 13.58 0.16 5985 10.39 2.64 978 986 

R576A 12.83 13.42 0.59 18394 8.66 2.93 558 565 

R576B 13.33 15.25 1.92 21213 3.07 2.39 347 355 

RTW485 12.92 13.00 0.08 5659 19.65 3.52 1903 1912 

RTW484 13.00 13.67 0.67 1831 0.76 2.89 1959 1966 

R580B 12.50 12.92 0.42 12583 8.32 2.73 237 247 

R580A 12.75 13.83 1.08 8181 2.10 4.92 1804 1808 

RD580B 12.50 13.00 0.50 4775 2.65 1.20 200 209 

RWI578 13.08 13.67 0.59 12424 5.85 3.69 411 420 

RWI580 13.83 14.25 0.42 8541 5.65 4.11 2114 2121 

RD576B 13.33 14.25 0.92 9430 2.85 3.80 248 256 

RW1576 14.25 14.67 0.42 8726 5.77 3.24 1019 1027 

RTW482 14.67 15.17 0.50 10402 5.78 2.66 1001 1009 

RTW480 13.67 14.42 0.75 7471 2.77 1.45 124 133 

RTW478 12.17 13. 50 1.33 4817 1.01 1.47 120 129 

RTW430 16.83 17.33 0.50 8990 4.99 4.07 2755 2762 

RTW418 17.25 17.58 0.33 12733 10.72 3.47 2737 2743 

RTW424 12.25 12.50 0.25 3703 4.11 1.90 1773 1782 

RTW422 12.58 20.67 8.09 5625 0.19 3.52 2486 2493 

RTW400 15.83 16.08 0.25 2375 2.64 7.05 17199 17206 

RWI504 16.08 16.17 0.09 5235 16.16 5.24 17161 17163 

RD576 14.25 14.50 0.25 13552 15.06 3.72 1331 1338 

RWI574 12.33 13.50 1.17 14010 3.33 1.90 118 127 

RWI572 12.50 13.25 0.75 23543 8.72 4.98 1567 1574 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
•• Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

WITS20 0.009 0.04 10 

WITS30 0.006 0.04 2 

TSR482 0.007 0.035 1 

WITS10 0.011 0.035 6 

WITS10 0.009 0.035 16 

Channel 0.001 0.04 1 

TSR482 0.007 0.04 7 

PDTS30 0.008 0.035 5 

WITS10 0.020 0.035 14 

TSBEAR 0.001 0.035 6 
WITS90 1 0.013 0.035 8 

WITS10 0.011 0.035 5 

WITS90 1 0.020 0.035 9 

WITS10 0.010 0.035 5 

TSR482 0.009 0.04 6 

TSR482 0.008 0.04 2 
TSR482 0.008 0.04 3 

TWTS30 0.006 0.04 1 

WITS30 0.005 0.04 1 

TSR429 0.001 0.04 3 

WITS30 0.005 0.04 17 

Channel 0.001 0.035 2 

WITS70 0.004 0.035 1 

WITS10 0.012 0.035 3 

WITS10 0.011 O.D35 7 

WITS90_1 0.012 O.D35 12 
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dt 
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BY _______ DATE 

CHECK _______ DATE 

CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC- 1 Flow Flow 
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RWI570 12.83 13.25 0.42 12212 8.08 4.86 1160 1168 

RW1566 12.83 13.33 0.50 10390 5.77 3.52 379 388 

RWI564 13.17 13.67 0.50 9364 5.20 4.1 3 748 757 
R562* 13.33 14.00 0.67 8797 3.65 4.90 2344 2348 

R560A 13.00 14.00 1.00 14581 4.05 3.22 780 788 
RWI560 14.08 14.67 0.59 16408 7.73 5.18 5105 5108 

RD482 + 0.00 0.00 0.08 5200 17.33 0.16 0 0 
RWI582 12.42 13.00 0.58 5153 2.47 1.72 216 225 
RWI556 12.08 13.75 1.67 11699 1.95 0.92 25 15 
RW1554 14.67 14.75 0.08 11635 40.40 4.44 5155 5161 
RWI552 + 14.75 14.75 0.08 4538 15.13 8.40 5158 5164 

RD480 13.67 14.25 0. 58 2439 1.17 4.26 2450 2457 

RW1584 14.17 14.75 0.58 3933 1.88 1.69 2435 2443 

RWI550 15.00 15.25 0.25 1732 1.92 5.60 7070 7075 

RWI548 12.33 13.25 0.92 6201 1.87 2.00 224 233 
RWI546 12.33 13.33 1.00 13444 3.73 3.81 440 449 
RW1544 12.50 13.33 0.83 5296 1.77 3.03 446 454 

RWI540 12.83 13.00 0.17 2706 4.42 3.38 781 789 
R538A 12.92 13.67 0.75 18226 6.75 5.06 1139 1148 

RWI538 13.58 14.25 0.67 4350 1.80 5.70 1643 1651 
RW1534 12.58 12.75 0.17 15096 24.67 2.70 379 388 

R530* 13. 00 13.75 0.75 14751 5.46 3.78 1003 1010 

RD544 12.50 13.08 0.58 4830 2.31 3. 18 993 100 1 
RP1663 12.92 13.75 0.83 19831 6.64 2.87 304 313 

RPI660 13.50 13.75 0.25 14316 15.91 5.84 955 963 
RPI654 13.33 13.58 0.25 5729 6.37 6.97 2448 2456 

+ Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculat ion 
** Modified Typical X-Section 
x Modified Time To Peak Used 

Typical 
Cross 

Section 

WITS90 1 
WITS90 1 

WITS90 1 

WITS10 
WITS40 
WITS10 

WITS70 
WITS10 

WITS40 
WITS40 
WITS 50 

WITS130 
WITS70 

WITS70 

WITS70 

WITS90 2 
WITS90 3 
WITS90 3 

WITS90 2 

WITS90 1 

WITS90 3 
WITS90 3 

WITS 10 
WITS1 10 2 

PITS 10 1 
PITS10 1 

• 
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Manning's HEC-1 
Route Slope "n" Value N-step 

[ft/ft] 

0.014 0.035 4 

0.012 0.035 8 

0.012 0.035 3 

0.017 0.035 8 
0.011 0.035 9 
0.012 0.035 8 

0.007 0.035 1 
0.005 0.035 2 
0.007 0.035 4 

0.007 0.035 2 

0.014 0.04 1 

0.009 0.04 2 

0.001 0.04 2 

0.012 0.04 2 

0.008 0.035 7 

0.012 0.035 3 
0.009 0.035 5 

0.007 0.035 1 
0.013 0.035 8 

0.017 0.035 9 
0.008 0.035 2 
0.008 0.035 9 

0.010 0.035 6 
0.011 0.035 10 

0.015 0.035 1 
0.013 0.035 4 
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BY -------

CHECK -------

CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RPI651 * 13.42 13.75 0.33 6847 5.76 6.45 3384 3392 

R645A 13.08 13.42 0.34 5757 4.70 3.07 876 885 

RD654 13.33 13.83 0.50 6108 3.39 2.47 597 606 

RPI689 * 12.92 13.33 0.41 2826 1.91 4.20 6389 6395 
RPI687 13.25 13.42 0.17 18798 30.72 11 .95 9861 9865 
RP1684 13.58 13.92 0.34 10777 8.80 11 .63 9368 9373 

RPI681 13.83 14.50 0.67 14047 5.82 9.81 9000 9006 
RPI690 * 14.50 14.67 0.17 5688 9.29 3.79 6454 6455 
RD678 14.50 14.92 0.42 3177 2.10 3.33 2162 2168 

RWI542 16.08 16.25 0.17 9910 16.19 2.43 397 405 
RWI529 16.00 16.25 0.25 3889 4.32 2.89 407 416 

RW1516 15.25 15.75 0.50 4526 2.51 4.79 7199 7204 

RDCP07 16.08 16.58 0.50 14618 8.12 2.97 407 416 
RD529 + 0.00 0.00 0.08 9401 31.34 0.18 0 0 

RWI528 16.33 16.92 0.59 3670 1.73 2.34 417 425 
RDCPOT + 000 000 0.08 5720 19.07 0.11 0 0 

RWI527 12.50 12.92 0.42 8240 5.45 2.23 501 510 
R508* 15.83 16.33 0.50 12366 6.87 5.03 7402 7405 

R510A 12.58 13.75 1.17 17257 4.10 2.02 553 561 

RWI510 16.25 16.67 0.42 11711 7.75 3.90 6035 6038 
RW1502 16.58 16.67 0.09 1494 4.61 7.46 21344 21351 

RDCP08 16.08 16.33 0.25 6701 7.45 2.85 408 417 
RWI526 16.08 16.92 0.84 5909 1.95 2.26 417 425 

RDCP09 16.08 17.00 0.92 6377 1.93 3.68 410 419 

RD527 12.50 13.33 0.83 4871 1.63 0.17 4 0 

RWI525 12.58 13.33 0.75 11922 4.42 3.49 1184 1193 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

PITS10 2 0.010 0.035 3 

Channel 0.001 0.035 5 

WITS110 2 0.004 0.035 6 

WITS11 0 2 0.003 0.035 4 

WITS100 0.017 0.035 3 
WITS100 0.017 0.035 4 

WITS110 1 0.014 0.035 7 
TWTS50 0.005 0.035 1 

TSR606 0.006 0.035 1 

WITS40 0.008 0.035 1 
WITS90 3 0.011 0.04 1 

WITS130 0.006 0.04 6 
WITS120 0.009 0.035 2 

WI TS40 0.008 0.035 2 

WITS70 0.010 0.04 1 

TWTS50 0.004 0.04 2 
WITS70 0.007 0.04 3 

WITS130 0.005 0.035 7 

WI TS70 0.005 0.04 8 

WITS70 0.005 0.04 2 

Channel 0.001 0.035 1 

WITS120 0.008 0.035 1 

WITS70 0.007 0.035 6 
PITS10 2 0.009 0.035 8 

WITS130 0.008 0.035 2 

WITS120 0.007 0.035 6 
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BY -------

CHECK -------
CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

RD525 12.58 13.58 1.00 7666 2.13 1.44 63 53 
RWI524 12.58 13.00 0.42 11 015 7.29 2.81 577 586 
RD524 12.58 12.83 0.25 6496 7.22 0.16 3 0 
RPI639 . 12.75 13.08 0.33 5658 4.76 2.48 149 139 

RWI506 13.17 13.42 0.25 6492 7.21 2.94 2263 2269 
RD508 16.33 16.58 0.25 2235 2.48 2.32 1389 1397 

RWI500 26.83 27.33 0.50 1679 0.93 6.14 2908 2917 
RPI635 27.33 28.08 0.75 728 0.27 5.66 2907 291 1 

RDCP11 16.08 16.33 0.25 11034 12.26 3.11 424 433 
RDCP12 16.08 16.33 0.25 20386 22.65 2.52 193 202 

RPI618 16.17 16.75 0.58 2775 1.33 3.19 628 637 
RDC P1 3 16.08 16.67 0.59 9602 4.52 3.31 420 429 

RD618 16.08 16.42 0.34 11215 9.16 3.21 217 226 
RPI615 12.33 16.75 4.42 10443 0.66 3.50 653 662 

RPI612 12.67 12.92 0.25 5109 5.68 3.02 335 344 
RDCP14 16.08 17.25 1.17 10754 2.55 3.43 362 371 

RPI609 12.75 12.92 0.17 5754 9.40 3.74 1181 1190 

RD612 12.67 17.33 4.66 9630 0.57 4.15 960 968 
RPI621 . 13.33 13.42 0.09 5060 15.62 2.99 1177 1186 

RDCP10 1608 16.50 0.42 6159 4.07 3.16 420 429 
RPI628 12.33 13.08 0.75 5834 2.16 2.59 507 517 
R624A 12.83 13.83 1.00 8664 2.41 5.58 1528 1536 
RPI636 + 12.50 12.50 0.08 2635 8.78 2.47 377 386 
RPI624 13.83 14.17 0.34 14427 11 .79 4.30 1743 1751 

RPI633 24.50 25.08 0.58 7557 3.62 4.74 3903 3912 
RDCP15 14.00 14.42 0.42 10400 6.88 3.14 248 257 

+ Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

WITS130 0.007 0.035 6 
WITS130 0.006 0.035 2 
WITS130 0.007 0.035 3 
PITS10 2 0.007 0.035 2 

WITS70 0.005 0.04 3 
WITS130 0.003 0.04 6 

Channel 0.003 0.035 5 
WITS130 0.014 0.035 2 

PITS30 0.009 0.035 5 
PITS30 0.009 0.035 6 
TSR62 1 0.008 0.035 2 

PITS30 0.011 0.035 2 
PITS10 2 0.010 0.035 5 

PITS20 0.008 0035 12 

PITS20 0.008 0035 2 

PDTS30 0.011 0.035 8 
PITS20 0.006 0035 1 

PITS20 0.009 0.035 4 I 

TSR621 0.004 0.035 6 

PITS30 0.009 0.035 6 
Channel 0.001 0.035 1 

PITS10 2 0.012 0.035 2 

WITS130 0.006 0.035 1 
PITS20 0.007 0.035 3 
Channel 0.001 0.035 4 

PDTS30 0.012 0.035 6 
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BY -------

CHECK -------

CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm· 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 

[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

R606A 12.50 17.92 5.42 11809 0.61 1.63 166 175 

RPI606 12.42 12.67 0.25 451 3 501 4.94 578 587 

RD606A 12.50 12.83 0.33 11125 9.36 2.22 131 140 

RPI604 12.67 12.92 0.25 2654 2.95 1.96 312 321 

RD600A 12.58 13. 33 0.75 7507 2.78 3.93 1120 1128 
RPI603 13.17 13.42 0.25 7442 8.27 4.58 2239 2247 

RPI600 24 .33 24 .83 0.50 3427 1.90 3.78 4429 4434 

RDCP16 14.00 14.50 0.50 14927 8.29 4.16 907 916 

RDCP17 14.00 14.42 0.42 5902 3.90 3.64 303 312 

RPD740 14.33 14.67 0.34 6476 5.29 6.01 1269 1277 

R726B 13.25 14.75 1.50 10685 1.98 3.07 1292 1300 

RDCP18 14.00 14.58 0.58 8638 4.14 2.13 311 320 

RPD736 14.17 14.33 0.16 5434 9.43 2.93 449 458 

RDCP19 14.00 14.25 0.25 6125 6.81 2.21 955 963 

RPD760 12.75 12.92 0.17 4937 8.07 2.32 364 374 

RPD732 13. 83 14.42 0.59 1894 0.89 3.51 1179 1188 

R726A 14.25 14.42 0.17 4094 6.69 4.62 1805 1812 

R726* 14.50 15.17 0.67 3986 1.65 4.91 2943 2951 

RPD726 15.08 15.42 0.34 10623 8.68 4.51 2405 2412 

RD744 + 0.00 0.00 0.08 6956 23.19 0.11 0 0 

RPD720 15.00 15.08 0.08 4959 17.22 4.05 5841 5844 

RD716 15.08 15.25 0.17 5888 9.62 2.53 584 592 

R700* 15.25 15.92 0.67 10484 4.35 7.12 6167 6174 

RPD748 12.42 12.75 0.33 8775 7.39 4.32 440 449 

RPD756 13.17 13.50 0.33 5149 4.33 4.71 1459 1467 

R708* 13. 50 13.92 0.42 6448 4.26 5.30 1504 1512 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

PDTS40 1 0.004 0.035 7 

PITS40 0.006 0.035 1 

PITS20 0.007 0.035 6 
TSR606 0.006 0.035 4 

PITS30 0.009 0.035 2 
PDTS30 0.007 0.035 1 

PDTS40 1 0.004 0.035 2 

PDTS30 0.010 0.035 8 

PDTS30 0.015 0.035 5 

PDTS40 2 0.015 0.035 5 
PDTS40 1 0.006 0.035 2 

WITS70 0.007 0.035 8 

PDTS30 0.006 0.035 1 

TWTS50 0.004 0.035 4 

Channel 0.001 0.035 2 

PDTS30 0.005 0.035 6 
PDTS30 0.008 0.035 2 

PDTS30 0.007 0.035 2 

PDTS30 0.006 0.035 2 

WITS120 0.008 0.035 1 

PDTS40 1 0.004 0.035 1 

PDTS40 1 0.006 0.035 2 

PDTS40 2 0.008 0.035 2 

PDTS40 2 0.013 0.035 3 

PDTS30 0.010 0.035 4 

PDTS40 2 0.009 0.035 6 
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BY -------
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CLIENT: FCDMC JOB NO. 310.032 

JOB: Wittmann Area Drainage Master Study Update 

Storm · 1 00-vr. 24-hr Existinq Conditions Route N-Step vs Velocity 

Previous Difference Normal 
Route Time to Route Time to in Time to Route HEC-1 Depth Normal Depth 

(Model Order) Peak Peak peak Length Velocity Velocity HEC-1 Flow Flow 
[hr] [hr] [hr] [ft] [fps] [fps] [cfs] [cfs] 

R712A 12.92 13.25 0.33 4179 3.52 2.72 389 398 
RPD708 12.92 13.08 0.16 1840 3.19 9.54 2672 2680 
RPD704 13.17 13.42 0.25 4300 4.78 4.47 2930 2937 

RD800 + 0.00 000 0.08 4229 14.10 0.13 0 0 
R810* 15.50 15.92 0.42 5287 3.50 6.31 7022 7030 

RAF803 12.50 12.75 0.25 6821 7.58 3.34 1744 1751 
RAF805 12.58 12.92 0.34 2485 2.03 3.94 506 515 
RAF807 12.67 12.75 0.08 8372 29.07 4.17 2496 2503 
RAF810 15.83 16.08 0.25 1378 1.53 8.64 7154 7162 
RAF854 12.08 12.17 0.09 2136 6.59 4.20 527 537 
RAF852 + 12.17 12.17 0.08 2113 7.04 4.75 783 792 
RAF864 12.25 12.75 0.50 6743 3.75 1.79 50 40 
RAF862 12.00 12.08 0.08 4666 16.20 3.03 294 304 
RAF866 12.17 12.50 0.33 4588 3.86 3.41 406 415 

RSV258 12.42 12.58 0.16 6946 12.06 2.72 313 322 

+Time lapse less than time step of 5 minutes, so 1 time step was assumed for HEC-1 Velocity Calculation 
** Modified Typical X-Section 
x Modified Time To Peak Used 
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DATE 

DATE 

Typical 
Cross Manning's HEC-1 

Section Route Slope "n" Value N-step 

[ft/ft] 

PDTS30 0.006 0.035 6 

Channel 0.010 0.035 1 

PDTS40 1 0.009 0.035 4 

WITS120 0 .011 0035 2 

TSAF10 0 .002 0035 8 
PDTS40 1 0 .006 0.035 3 

TSAF10 0 .004 0.035 6 
PDTS40 1 0 .008 0.035 1 

TSAF10 0 .004 0.035 5 

TSAF20 0 .005 0.035 1 

TSAF10 0 .005 0.035 1 

TSAF20 0 .004 0.035 1 

TSAF20 0 .003 0.035 1 

SVTS10 0 .016 0035 1 

SVTS50 1 0 .005 0.035 0 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

0.4 Reservoir Routing Data 
(Not modified refer to the July 2005 WADMSU Hydrology Report prepared by Entellus or 
the September 2009 Loop 303/White Tanks ADMPU Area Hydrologic Analysis prepared 
by HDR for additional information) 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

D.5 Flow Splits and Diversion Data 
(RBF removed flow splits at Corte Bella because of Loop 303 channel , refer to the July 
2005 WADMSU Hydrology Report prepared by Entellus or the September 2009 Loop 
303/White Tanks ADMPU Area Hydrologic Analysis prepared by HDR for additional 
information) 

D 



• 

• 

• 



McMicken Dam Outlet Wash 
Floodplain Delineation Study 

• 0.6 Hydrologic Calculations 

• 

• 
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McMicken Dam Outlet Wash 
Floodplain Delineation Study 

100-Year 24-Hour Storm HEC-1 Model 

D 
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1 * * ** * * * 11'\l' * * * ** * * * * ** * * ** * * * * * * * * * * * * * * ** * . . 
FLOOD HYDROGRAPH PACKAGE (HEC- 1) 

JUN 1998 
VERSION 4.1 

RUN DATE 02MAY13 TIME 15 : 20 :4 7 

X X 
X X 
X X 
)()()()()()()( 

X X 
X X 
X X 

EX- 100- MOOW- CH . out 

)()()()()()()( xxxxx 
X X X 
X X 
xxxx X xxxxx 
X X 
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 AL L PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEClGS, 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 CALC ULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC - 1 INPUT PAGE 

LINE ID . . . . . .. 1 . ... . . . 2 . ... ... 3 . . .. . . . 4 . .. . . . . 5 . . . . .. . 6 .. . . . . . 7 . .. .... 8 ....... 9 . . .... 10 

1 ID McMicken Dam Outlet wash Floodplain Delineation Study 
2 ID FCDMC Cont ract 2011C003 Assignment 4 
3 ID RBF Cons ul t ing combined the Loop 303 I white Tanks ADMPU AHA 
4 ID and wittmann ADMSU Hydrology 
5 ID 100- Year 24-Ho ur 
6 ID Revised 5/l/13 
7 ID 
8 ID Sub- Basins N01, N02, N02A, N03, N03A, N03B, N04, N04A, N04B, NOS, N06 , 
9 ID N07, and NOS were obtai ned from the fo ll owing model : 

10 ID Flood Control Di str ict of Maricopa Cou nty 
11 ID L303_Ex....MB01 - Loop 303/ White Tanks ADMPU AHA 
12 ID 100 YEAR 
13 ID 24 Hour Storm 
14 ID Unit Hydrograph: S-Graph 
15 ID 08/19/2009 
16 ID FCDMC CONTRACT 2007C031 
17 ID BY HDR ENGINEERING (#79902) 
18 ID EXISTING CONDITIONS-AUGUST 2009 
19 ID MAJOR BASIN 01 
20 ID FILE NAME: EX-MB01. OAT 
21 IT 5 0 0 2000 
22 IN 15 
23 ID 5 

* DIAGRAM 

* 
24 JD 3. 480 0.0001 
25 PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026 
26 PC 0.029 0. 032 0 . 035 0.038 0 . 041 0.044 0.048 0. 052 0.056 0.060 
27 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105 
28 PC 0.110 0.115 0.120 0. 126 0.133 0.140 0.147 0.155 0.163 0.172 
29 PC 0.181 0 . 191 0 . 203 0 . 218 0. 236 0. 257 0 . 283 0. 387 0.663 0. 707 
30 PC 0. 735 0 . 758 0 . 776 0 . 791 0 . 804 0 . 815 0 . 825 0. 834 0. 842 0.849 
31 PC 0. 856 0 . 863 0 . 869 0 . 875 0. 881 0 . 887 0 . 893 0. 898 0.903 0. 908 
32 PC 0. 913 0 . 918 0. 922 0 . 926 0. 930 0 . 934 0 . 938 0. 942 0. 946 0. 950 
33 PC 0. 953 0 . 956 0. 959 0 . 962 0. 965 0 . 968 0 . 971 0. 974 0.977 0. 980 
34 PC 0. 983 0 . 986 0. 989 0. 992 0. 995 0 . 998 1.000 
35 JD 3. 393 5 . 0 
36 JD 3. 306 10 . 0 
37 JD 3 . 195 20 . 0 
38 JD 3 . 028 60.0 
39 JD 2. 951 100.0 
40 JD 2 . 8 54 200.0 
41 JD 2 . 805 300.0 
42 JD 2 . 770 400.0 . RBF Modified Bas in Boundary 

43 KK AF802 
44 KM WADMSU Sub - Basin AF802 and portion of WADMSU AF810 
45 BA 0.862 
46 LG D. 27 0.31 4.80 0. 31 
47 uc 1.085 0. 804 

* Natural Time-Area Re l ation 
48 UA 0 3 5 12 20 43 75 90 96 
49 UA 100 . . WADMSU Hydrology Mode 1 Concentration Point CPD700 

HEC-1 INPUT PAGE 

LINE ID. . . 1. . 2 . . . 3 . . . . . . 4. . . . . . . 5 .... . . . 6 ..... .. 7 . . . 8 . . . . .. . 9 . . .. .. 10 

50 IN 0 0 

51 KK MOOC 
52 SA 99 . 65 
53 QI 0 0 0 0 0 0 0 1 1 
54 QI 1 1 1 2 2 2 3 3 3 
55 QI 4 4 5 7 8 10 11 12 14 

Page 



• EX-100-MDOW-CH. out 
56 QI 15 16 17 18 19 20 21 22 23 24 
57 QI 25 26 27 28 30 31 33 34 35 37 
58 QI 38 39 41 42 44 45 47 48 50 51 
59 QI 53 54 56 57 59 60 62 63 65 66 
60 QI 67 69 70 71 73 74 75 76 77 78 
61 QI 79 81 82 83 84 85 86 87 89 90 
62 QI 91 93 94 96 97 98 99 101 102 103 
63 QI 104 105 107 108 109 111 113 114 116 117 
64 QI 119 121 122 124 126 128 130 132 134 136 
65 QI 138 141 143 145 148 150 153 156 159 162 
66 QI 165 168 172 176 180 184 189 194 199 208 
67 QI 22 1 240 275 345 470 659 938 1358 1858 2301 
68 QI 2561 2721 2952 3289 3633 3984 4336 4705 5007 5237 
69 QI 5425 5571 5688 5786 5878 5973 6077 6192 6320 6455 
70 QI 6591 6730 6858 6971 7076 7171 7243 7299 7347 7390 
71 QI 7426 7452 7466 7471 7469 7451 7415 7363 7298 7222 
72 QI 7138 7051 6962 6874 6788 6696 6598 6496 6391 6284 
73 QI 6174 6058 5931 5761 5640 5549 5472 5400 5333 5271 
74 QI 5213 5160 5112 5069 5029 4994 4962 4934 4908 4884 
75 QI 4862 4841 4822 4804 4787 4771 4755 4740 4724 4709 
76 QI 4694 4678 4663 464 7 4631 4615 4598 4582 4565 4547 
77 QI 4528 4508 4487 4466 4443 4420 4396 4370 4343 4315 
78 QI 4286 4255 4223 4190 4156 4119 4081 4041 3999 3955 
79 QI 3909 3862 3813 3763 3712 3659 3605 3551 3497 3443 
80 QI 3389 3336 3285 3235 3186 3138 3091 3046 3002 2959 
81 QI 2917 2878 2840 2804 2770 2737 2707 2678 2650 2623 
82 QI 2598 2574 2550 2527 2504 2480 2457 2433 2409 2384 
83 QI 2358 2331 2304 2276 2249 2222 2196 2170 2146 2121 
84 QI 2098 2075 2052 2030 2007 1985 1964 1942 1920 1898 
85 QI 1877 1856 1835 1814 1793 1773 1752 1732 1713 1693 
86 QI 1673 1654 1635 1615 1596 1577 1558 1540 1522 1504 
87 QI 1486 1468 1451 1433 1415 1396 1377 1358 1339 1321 
88 QI 1303 1285 1268 1250 1233 1215 1198 1181 1164 1146 
89 QI 1129 1112 1095 1078 1061 1045 102 8 1011 995 978 
90 QI 962 945 928 911 894 877 859 841 823 805 
91 QI 786 767 748 727 706 688 670 654 638 623 
92 QI 610 596 584 572 561 551 541 531 522 514 
93 QI 505 496 486 477 467 456 445 434 424 413 
94 QI 403 393 383 375 367 360 354 348 342 335 
95 QI 328 321 315 308 301 294 287 281 274 268 
96 QI 261 255 249 244 238 233 227 222 217 213 
97 QI 208 204 199 195 191 188 184 181 177 174 
98 QI 171 169 166 164 161 159 157 155 154 152 
99 QI 15 1 149 148 146 145 143 142 140 139 137 

100 QI 136 134 133 131 129 128 126 124 122 121 
101 QI 119 118 116 115 113 112 111 110 109 108 
102 QI 107 106 105 104 103 102 100 99 97 96 
103 QI 94 93 91 89 88 86 85 83 81 80 

HEC -1 INPUT PAGE 3 

LINE ID . . . . . . 1. .. . . . . 2 . . . . . 3 . . . . . 4 .. . . 5 ... . .. 6. . .. . . 7 . . . 8 . . .... 9 . . . . .. 10 

• 104 QI 78 76 75 73 71 70 68 67 65 64 
105 QI 62 61 59 58 56 55 53 52 51 49 
106 QI 48 47 45 44 43 42 41 39 38 37 
107 QI 36 35 34 33 32 31 30 30 29 28 
108 QI 27 26 26 25 24 24 23 23 22 21 
109 QI 21 20 20 19 19 19 18 18 17 17 
110 QI 17 16 16 15 15 15 14 14 14 13 
111 QI 13 13 13 12 12 12 11 11 11 11 
112 QI 10 10 10 10 10 9 9 9 9 8 
113 QI 8 8 8 8 8 7 7 7 7 7 
114 QI 7 6 6 6 6 6 6 6 5 5 
115 QI 5 5 5 5 5 4 4 4 4 4 
116 QI 4 4 4 4 3 3 3 3 3 3 
117 QI 3 3 3 3 3 3 2 2 2 2 
118 QI 2 2 2 2 2 2 2 2 2 2 
119 QI 2 2 1 1 1 1 1 1 1 1 
120 QI 1 1 1 1 1 1 1 1 1 1 
121 QI 1 1 1 1 1 1 1 1 1 1 
122 QI 1 1 1 1 1 0 0 0 0 0 

• RBF Mod ifi ed WADMSU R810* Le ngt h (Name changed to R810A) 
• Route updated 04-15-2004 

123 KK R810A 
124 RS 3 FLOW 0.0 0.0 
125 RC 0.043 0. 035 0.043 4932 0. 0058 

* PDTS40_1 
126 RX 0 86 158 492 543 560 776 1208 
127 RY 1330 1326.5 1326 1324 1320 1326 1328 1330 . . RBF removed flow s pl its at Co rte Be 11 a because of Loop 303 Channel 

128 KK N07BASIN 
129 KM BASIN BOUNDARY FROM CORTE BELLA AND MCMICKEN DAM 
130 BA 0. 570 
131 LG 0. 35 0 38 5.40 0. 23 0 
132 UI 0 84 319 594 769 794 595 407 278 187 
133 UI 132 86 57 36 21 20 21 0 0 0 
134 UI 0 0 0 0 0 0 0 0 0 0 
135 UI 0 0 0 0 0 0 0 0 0 0 
136 UI 0 0 0 0 0 0 0 0 0 0 . 
137 KK CP802 
138 HC 3 

• RBF Modifi ed WADMSU R810• 
• Route updated 04-1 5- 2004 

Length (Name changed t o R810B) 

139 KK R810B 
140 RS 2 FLOW 0.0 0.0 
141 RC 0 . 043 0 . 035 0 . 043 5755 0 . 0058 

• PDTS40_1 
142 RX 0 86 158 492 543 560 776 1208 

• 143 RY 1330 1326. 5 1326 1324 1320 1326 1328 1330 . 
Page 



• EX-100-MDOW-CH. out 
1 HEC-1 INPUT PAGE 4 

LINE ID. . . . . 1. . . . . . . 2 . . . . . . . 3 . . ..... 4 ....... 5 ... . . .. 6 . . . .. . . 7 .. . . . . . 8 . . . . . . . 9 . . ... . 10 

144 KK N01BASIN 
145 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION BOUNDARY 
146 KM GRAND AVE AND MCMICKEN DAM 
147 BA 0. 345 
148 LG 0 . 33 0 . 33 4 . 60 0. 34 1 
149 UI 0 145 559 766 560 302 161 85 46 20 
150 UI 20 0 0 0 0 0 0 0 0 0 
151 UI 0 0 0 0 0 0 0 0 0 0 
152 UI 0 0 0 0 0 0 0 0 0 0 
153 UI 0 0 0 0 0 0 0 0 0 0 . 
154 KK N02ABASIN 
155 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER 
156 KM DRAINAGE PLAN, JAN 1992 , MODIFIED SLIGHTLY TO REFLECT 
157 KM AS-BUll T CONDITIONS AND MC MICKEN DAM 
158 BA 0.083 
159 LG 0. 34 0. 35 5.00 0.27 0 
160 UI 0 10 27 55 79 94 93 76 57 41 
161 UI 31 21 17 11 9 7 4 2 3 2 
162 UI 3 0 0 0 0 0 0 0 0 0 
163 UI 0 0 0 0 0 0 0 0 0 0 
164 UI 0 0 0 0 0 0 0 0 0 0 . 
165 KK N2AN01ROUTE 
166 KM Cross-section: cross -section from aerial 
167 KM Manning's N va 1 ue: Natural desert wash with vegetation 
168 RS 5 FLOW 
169 RC 0. 035 0. 035 0. 035 2386 0.0010 0.00 
170 RX 100 . 00 120.00 140.00 149 . 00 150.00 160 . 00 180.00 200.00 
171 RY 1000.0 999. 50 999.00 997.00 997.10 999 . 00 999. 50 1000.00 . 
172 KK CPN01COMBINE 
173 HC 2 0.428 . 
174 KK N01N02ROUTE 
175 KM Cross-section: I Mannin~'s N Value: Concrete channe l 
176 KM 10-ft bott om , with 2:1 s1de s l opes , l eft and right 
177 KM Mannings N value : clean earth, straight 
178 RS 1 FLOW 
179 RC 0.022 0 . 016 0. 022 3902 0 . 0051 0. 00 
180 RX 100.00 100 . 10 112.00 122.00 132 . 00 142.00 153 . 90 154 . 00 
181 RY 1300 . 0 1295.25 1295.00 1290.00 1290 . 10 1295.00 1295 . 25 1300 . 00 . • 182 KK N02BASIN 
183 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER DRAINAGE 
184 KM PLAN, JAN 1992, MODIFIED SLIGHTLY TO REFLECT AS-BUILT CONDITIONS 
185 BA 0 . 510 
186 LG 0 . 20 0. 25 5 . 20 0 . 33 21 
187 UI 0 150 511 824 1102 698 371 157 71 31 

1 HEC - 1 INPUT PAGE 5 

LINE ID . . . . . . . 1. ...... 2. . . . . 3 . . . 4 . .. . . .. 5 . . 6 ....... 7 .... . . . 8 . . . . .. . 9 . . .. . . 10 

188 UI 31 0 0 0 0 0 0 0 0 0 
189 UI 0 0 0 0 0 0 0 0 0 0 
190 UI 0 0 0 0 0 0 0 0 0 0 
191 UI 0 0 0 0 0 0 0 0 0 0 . 
192 KK DN02REDIVERT 
193 KM Sun City west Expansion Area 
194 DT RN02 38.4 0.0 
195 or 0.0 500.0 5000 .0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
196 ~ 0.0 500.0 5000. 0 50000. 0 0.0 0.0 0 . 0 0.0 0.0 0.0 

197 KK N03ABASIN 
198 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER DRAINAGE 
199 KM PLAN, JAN 1992, MODIFIED SLIGHTLY TO REFLECT AS - BUILT CONDITIONS AND MC 
200 KM MICKEN DAM 
201 BA 0.065 
202 LG 0.33 0 . 33 90 0. 29 2 
203 UI 0 11 45 81 99 90 62 40 26 18 
204 UI 11 7 5 2 3 2 0 0 0 0 
205 UI 0 0 0 0 0 0 0 0 0 0 
206 UI 0 0 0 0 0 0 0 0 0 0 
207 UI 0 0 0 0 0 0 0 0 0 0 . 
208 KK N3AN02ROUTE 
209 KM Cross-section: I Manning's N value : Golf course channel 
210 RS 10 FLOW 
211 RC 0.025 0 . 025 0.025 5514 0.0054 0.00 
212 RX 100.00 120.00 140.00 180.00 280.00 34 0.00 360 .00 380.00 
213 RY 1000.0 998 . 50 997.40 995 . 00 995.00 997. 70 998. 70 1000.00 . 
214 KK CPN02COMBINE 
215 HC 3 1. 003 . 
216 KK N02N3BROUTE 
217 KM Cross-section: I Manning's N value : Golf course channel 
218 KM Route is from CPN02 to CPN03B 

• 219 RS 3 FLOW 
220 RC 0. 025 0 . 025 0. 025 3992 0. 0020 0.00 
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• EX- 100- MDOW-CH . OUt 
221 RX 100 . 00 130.00 150.00 155.00 215.00 220.00 230.00 245.00 
222 RY 1288.5 1286.00 1283.00 1282.50 1282.60 1283.00 1285.00 1286.00 . 
223 KK N03BBASIN 
224 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER DRAINAGE 
225 KM PLAN, JAN 1992, MODIFIED SLIGHTLY TO REFLECT AS-BUll T CONDITIONS 
226 BA 0 . 285 
227 LG 0. 23 0. 25 4 . 80 0. 36 30 
228 UI 0 109 342 619 573 335 131 58 19 20 
229 UI 0 0 0 0 0 0 0 0 0 0 
230 UI 0 0 0 0 0 0 0 0 0 0 

HEC- 1 INPUT PAGE 6 

LINE ID .. . 1.. . 2 . . . 3. . 4 . . . 5 ... . . . . 6 .. . . 7 ... . . . . 8 . . . .9 . . . 10 

231 UI 0 0 0 0 0 0 0 0 0 0 
232 UI 0 0 0 0 0 0 0 0 0 0 . 
233 KK DN3BREDIVERT 
234 KM RN0 3 BMastelj_grainag~0Plan for Del webb· s Sun City west Expansion Area 
235 DT 
236 DI 0.0 500.0 5000.0 50000.0 0.0 0 . 0 0.0 0.0 0.0 0.0 
237 ~ 0.0 500.0 5000 .0 50000.0 0.0 0 . 0 0.0 0.0 0.0 0.0 

238 KK CPN03BCOMBINE 
239 HC 2 1. 288 . 
240 KK N3BN04ROUTE 
241 KM Cross-section: I Manning's N value: Golf course channe 1 
242 KM Route i 5 from CPN03B to CPN04 
243 RS 7 FLOW 
244 RC 0.025 0. 025 0.025 5663 0.0020 0.00 
245 RX 100.00 110.00 120.00 150 . 00 300.00 330.00 340 . 00 350.00 
246 RY 1000.0 999 . 00 998.00 996.00 996.10 998.00 999. 00 1000. 00 . 
247 KK N04BASIN 
248 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER DRAINAGE 
249 KM PLAN, JAN 1992, MODIFIED SLIGHTLY TO REFLECT AS - BUll T CONDITIONS 
250 BA 0. 992 
251 LG 0 . 21 0. 25 5. 40 0 . 29 26 
252 UI 0 109 275 516 663 871 1299 1124 873 660 
253 UI 493 272 185 123 79 33 34 34 34 0 
254 UI 0 0 0 0 0 0 0 0 0 0 
255 UI 0 0 0 0 0 0 0 0 0 0 
256 UI 0 0 0 0 0 0 0 0 0 0 . 

• 257 KK N03BASIN 
258 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER DRAINAGE 
259 KM PLAN, JAN 1992, MODIFIED SLIGHTLY TO REFLECT AS-BUll T CONDITIONS 
260 BA 0 . 358 
261 LG 0. 24 0. 26 4 . 65 0. 39 27 
262 UI 0 105 359 578 774 490 261 110 50 21 
263 UI 22 0 0 0 0 0 0 0 0 0 
264 UI 0 0 0 0 0 0 0 0 0 0 
265 UI 0 0 0 0 0 0 0 0 0 0 
266 UI 0 0 0 0 0 0 0 0 0 0 . 
267 KK DN03REDIVERT 
268 KM RN0

3 
Mas ti~. grai nag~ 

0
Pl an for Del webb· s sun city west Expansion Area 

269 DT 
270 DI 0.0 500 . 0 5000 . 0 50000.0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 
271 ~ 0.0 500 . 0 5000 . 0 50000.0 0.0 0.0 0 . 0 0.0 0.0 0.0 

1 HEC - 1 INPUT PAGE 7 

LINE IO. . . . . . . 1.. . 2 ..... . 3 . . . . . 4 . ...... 5 . ...... 6 ....... 7 ....... 8 .... . . . 9 . . . . . . 10 

272 KK N03N04ROUTE 
273 KM Cross-section: I Manning's N value : Gol f course channel 
274 RS 7 FLOW 
275 RC 0 . 025 0 . 025 0. 025 7853 0. 003 5 0.00 
276 RX 100.00 140.00 175.00 260 . 00 3 50. 00 415. 50 445.00 475.00 
277 RY 1000 . 0 999.00 998 . 00 995.00 995 . 00 998.00 999.00 1000.00 . 
278 KK N04ABASIN 
279 KM BASIN BOUNDARY FROM SUN CITY WEST EXPANSION AREA MASTER DRAINAGE 
280 KM PLAN, JAN 1992, MODIFIED SLIGHTLY TO REFLECT AS-BUll T CONDITIONS AND MC 
281 KM MICKEN DAM 
282 BA 0.199 
283 LG 0 . 34 0. 36 5. 20 0.25 1 
284 UI 0 58 223 361 351 227 133 79 47 28 
285 UI 12 10 9 0 0 0 0 0 0 0 
286 UI 0 0 0 0 0 0 0 0 0 0 
287 UI 0 0 0 0 0 0 0 0 0 0 
288 UI 0 0 0 0 0 0 0 0 0 0 . 
289 KK N4AN04ROUTE 
290 KM c ross-sect1on I Manmng's N Value Golf course channe 1 
291 KM Route i s from N04A to CPN04 
292 RS 10 FLOW 
293 RC 0 . 025 0. 025 0. 025 7932 0. 0044 0.00 
294 RX 100.00 110 . 00 120 . 00 150.00 300 . 00 330.00 340 . 00 350 . 00 
295 RY 1000 . 0 999.00 998 . 00 996.00 996 . 10 998.00 999.00 1000 . 00 . 

• 296 KK N04BBASIN 
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• EX-100 - MOOW-CH. out 
297 KM BASIN BOUNDARY FROM CORTE BEL LA AND MCMICKEN DAM 
298 BA 0.131 
299 LG 0. 34 0 . 34 4 . 80 0 . 30 1 
300 UI 0 203 487 217 73 22 0 0 0 0 
301 UI 0 0 0 0 0 0 0 0 0 0 
302 UI 0 0 0 0 0 0 0 0 0 0 
303 UI 0 0 0 0 0 0 0 0 0 0 
304 UI 0 0 0 0 0 0 0 0 0 0 . 
305 KK N4BN04ROUTE 
306 KM Cross - sect1on I Manm ng's N val ue: Golf course chan ne l 
307 KM Ro ute i s from N04B to CPN04 
308 RS 8 FLOW 
309 RC 0. 025 0. 025 0. 025 6839 0 . 0050 0.00 
310 RX 100.00 110 . 00 120 . 00 150 . 00 300.00 330.00 340.00 350.00 
311 RY 1000.0 999.00 998 . 00 996 . 00 996.10 998.00 999.00 1000 . 00 . 

1 HEC-1 INPUT PAGE 

LINE ID. . ..... 1. .. . . . . 2 . .. " . . 3. " .. 4 .. "" . 5. . . .. .. 6 . . " . .. 7 . " ... . 8 . . . .. . . 9 .. " . . 10 

312 KK CPN04COMBINE 
313 HC 5 2. 968 . 
314 KK DN04REDIVERT 
315 KM RN0

4 
Mast~~ . g r ai na3~ 

0
Pl a n f or Del we bb 's s un ci t y wes t Ex pans i on Area 

316 DT 
317 DI 0.0 500.0 5000 . 0 50000. 0 0.0 0.0 0.0 0 . 0 0 . 0 0 . 0 
318 ~ 0.0 500 . 0 5000.0 50000. 0 0.0 0.0 0.0 0 . 0 0 . 0 0 . 0 

319 KK N04N05ROUTE 
320 KM Cross-section: I Manning ' s N Value : Golf course c hann el 
321 RS 6 FLOW 
322 RC 0 . 025 0 . 025 0.025 5405 0. 0019 0.00 
323 RX 100.00 120.00 136.00 153 . 00 236.00 253 . 00 270 . 00 290 . 00 
324 RY 1270.5 1268.50 1266.70 1265 . 00 1264 . 90 1266 . 70 1268 . 50 1270 . 50 . 
325 KK N05BASIN 
326 KM BASIN BOUNDARY FROM CORTE BE LLA MASTER DRAINAGE REPORT , DEI 
327 BA 0 . 995 
328 LG 0. 21 0. 19 6.60 0 . 18 27 
329 UI 0 94 174 388 510 626 795 1151 988 786 
330 UI 624 502 363 200 1 59 108 86 30 28 29 
331 UI 29 29 0 0 0 0 0 0 0 0 
332 UI 0 0 0 0 0 0 0 0 0 0 
333 UI 0 0 0 0 0 0 0 0 0 0 . • 334 KK DN05REDIVE RT 
335 KM First f lu sh volume estimated based on aeri al and Pre li mi na ry Pl at Final 
336 KM Repo r t fo r Co r te Be ll a Cou ntry Cl ub Phase II 
337 KM Rou t e t h rough Corte Be ll a 
338 DT RN05 15.6 0 . 0 
339 DI 0 . 0 500.0 5000 . 0 50000 . 0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 
340 ~ 0.0 500.0 5000.0 50000 . 0 0.0 0.0 0 . 0 0.0 0.0 0 . 0 

341 KK CPN05COMBINE 
342 HC 2 . 
343 KK N05N06RO UTE 
344 KM Cross-section : I Mann i ng ' s N val ue. clean eart h, ea rth 
345 KM with sparse trees and shr ubs, a nd pavement 
346 RS 2 FLOW 
347 RC 0.032 0 . 022 0.013 2139 0.0010 0 . 00 
348 RX 100.00 250.00 306. 00 326 . 00 338.00 360 . 00 414 . 00 415.00 
349 RY 1001.0 999.50 999. 00 996.00 996.10 999.00 999 . 50 1002.00 . 

1 HEC - 1 INPUT PAGE 9 

LINE ID. ...... 1 .. .. 2 .. . " .. 3 . . . .... 4 .. .... . 5. " .... 6 ... .. 7 .. .. . . . 8 .... ".9 ...... 10 

350 KK N06BASIN 
351 KM BASIN BOUNDARY FROM CORTE BELLA, SUN CITY WEST AND MCMICKEN DAM 
352 BA 0 . 219 
353 LG 0. 34 0 . 34 4 . 40 0 . 39 2 
354 UI 0 39 155 270 337 303 206 135 88 60 
355 UI 37 24 14 9 8 9 0 0 0 0 
356 UI 0 0 0 0 0 0 0 0 0 0 
357 UI 0 0 0 0 0 0 0 0 0 0 
358 UI 0 0 0 0 0 0 0 0 0 0 . 
359 KK CPN06COMBINE 
360 HC 2 . . RBF Modified Basin Boundary 

361 KK AF810 
362 KM Portion of WADMS U AF810 
363 BA 1. 429 
364 LG 0 . 24 0. 29 4.40 0 . 43 21 
365 uc 1.130 0.839 

* Urban Time-Area Relation 
366 UA 0 5 16 30 65 77 84 90 94 97 
367 UA 100 . 
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1 

• 
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EX-100-MOOW-CH. out 
368 KK CP810 
369 HC 3 

• RBF Modified WAOMSU RAF810 Length (Name changed to AF810A) 
• ROUTE UPDATED 4/14 / 4 

370 KK AF810A 
371 RS 3 FLOW 0.0 0.0 
372 RC 0 . 043 0. 035 0. 043 6368 0. 0084 

• PDTS40_1 
373 RX 0 86 158 492 543 560 776 1208 
374 RY 1330 1326 . 5 1326 1324 1320 1326 1328 1330 . 
375 KK N08BASIN 
376 KM BASIN BOUNDARY FROM SUN CITY WEST 
377 BA 1. 723 
378 LG 0.21 0. 23 6 . 20 0 . 21 26 
379 UI 0 137 15 7 482 653 788 924 1129 1601 1617 
380 UI 1248 1089 868 725 591 341 238 226 137 129 
381 UI 42 42 42 42 42 42 0 0 0 0 
382 UI 0 0 0 0 0 0 0 0 0 0 
383 UI 0 0 0 0 0 0 0 0 0 0 . 

HEC- 1 INPUT 

LINE ID. . . . . . . 1. . . . . . . 2 .. ..... 3 ....... 4 ....... 5 .. . ... . 6 . . .. . . . 7 . ...... 8 ....... 9 ..... . 10 

384 KK CPN08 
385 HC 2 

t:: RBF Modified WADMSU RAF810 Lengt h (Name change d to AF810B) 

INPUT 
LINE 

* ROUTE UPDATED 4/14/ 4 

386 KK AF810B 
387 RS 1 FLOW 0.0 0.0 
388 RC 0 . 043 0. 035 0.043 2005 

• PDTS40_ 1 
389 RX 0 86 158 492 
390 RY 1330 1326. 5 1326 1324 . 
391 KK AF820 
392 KO 0 0 0.0 
393 BA 0. 699 
394 LG 0. 30 0. 25 4. 2 0 . 45 
395 uc 0 . 725 0.631 

* Natural Time-Area Relation 
396 UA 0 3 5 
397 UA 100 . 
398 KK CAF8 20 
399 HC 2 
400 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

( ---> ) DIVERSION OR PUMP FLOW 

0. 0084 

543 560 
1320 1326 

22 

12 20 

NO. 

(V) ROUTING 

(.) CONNECTOR ( <- -- ) RETURN OF DIVERTED OR PUMPED FLOW 

43 AF802 

51 MDOC 
v 
v 

123 R810A 

128 NO? 

137 

139 

144 

154 

165 

172 

174 

182 

CP802 .... . •.. • . . . . •. . . . • 
v 
v 

R810B 

N01 

CPNOi ... 
v 
v 

N01N02 

N02A 
v 
v 

N2AN01 

N02 

194 
192 

. -------> 

197 

208 

DN02RE 

N03A 
v 
v 

N3AN02 

RN02 

Page 6 

776 
1328 

43 

1208 
1330 

75 90 96 
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• 

• 

• 

214 

216 

223 

235 
233 

238 

240 

247 

257 

CPN02 . .... . . .. • • . . • . ,. 
v 
v 

N02N3B 

N03B 

. -------> 
DN3BRE 

CPN03B . .. . . • . .. . •. 
v 
v 

N3BN04 

N04 

EX- 100- MOOW- CH. out 

RN03B 

N03 

269 
267 

. -------> RN03 

272 

278 

289 

296 

305 

312 

316 
314 

319 

325 

CPN04 .... 

. --- ----> 
DN04RE 

v 
v 

N04N05 

RN04 

NOS 

DN03RE 
v 
v 

N03N04 

338 
334 

. -------> 
DN05RE 

. . 
341 CPNOS .. . . .. .. . .. . 

343 

350 

359 

v 
v 

N05N06 

CPN06 . 

N06 

361 AF810 

368 CP810 ....• . .•. . , . ... , .. . , • .. • 

370 

375 

v 
v 

AF810A 

NOS 

384 CPNOS .... . . . . .. • . 
v 
v 

386 AF810B 

391 AF82Q 

398 CAF820 . . 

( ***) RUNOFF ALSO COMPUTED AT THI S LOCATION 
1 * * * *** *** * * * * * ** * * *** * * * * ** 1< * * * * •* *'It*** * * 

FLOOD HYDROGRAPH PACKAGE (HEC- 1) 
JUN 1998 

VERSION 4.1 

RUN DATE 02MAY13 TIME 15 : 20:47 

RN05 

N04A 
v 
v 

N4AN04 

ND48 
v 
v 

N4BN04 
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• 

23 IO 

IT 

• 24 JD 

25 PI 

35 JD 

0 PI 

• 

EX - 100- MDOW- CH . out 

McMicken Dam outlet wash Floodplain Delineation Study 
FCDMC Contract 2011C003 Assignment 4 
RBF Consulting combine d the Loop 303 I white Tanks ADMPU AHA 
and wittmann ADMSU Hydrology 
100- Year 24 - Hour 
Revi sed 5/1/13 

Sub - Basins N01, N02, N02A, N03, N03A, N03B, N04, N04A, N04B, NOS, N06, 
N07, a nd N08 were obtained from the following model: 
Flood Control District of Maricopa County 
L303_Ex._MB01 - Loop 303/ White Tanks ADMPU AHA 
100 YEAR 
24 Hour Storm 
Unit Hydrograph: 5 - Graph 
08/19/2009 
FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING (#79902) 
EXISTING CONDITIONS-AUGUST 2009 
MAJOR BASIN 01 
FILE NAME : EX - MB01. OAT 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0. 

DATA 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME 
NMIN 

IDATE 
5 
0 

0000 
2000 

0 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 

IT IME STARTING TIME 
NQ 

NODATE 
NDTIME 
I CENT 

NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 

2235 
19 

ENDING TIME 
CENTUR Y MARK 

COMPUTATION INTERVAL 0 . 08 HOUR S 
TOTAL TIME BASE 166. 58 HOURS 

ENGLI SH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATUR E 

INDEX STORM NO. 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE - FEET 
ACRES 
DEGREES FAHRENHEIT 

3. 48 PRECIPITATION DEPTH STRM 
TRDA 0. 00 TRAN SPOS ITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0. 00 0 . 00 
0.00 0.00 0.00 0. 00 0 . 00 
0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 .00 0 . 00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.01 0 . 01 0.01 0.01 0 . 01 
0.03 0.09 0.09 0.09 0.01 
0.01 0.01 0.01 0 .01 0.01 
0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0 .00 
0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0 . 00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 . 00 
0 .00 0 . 00 0.00 0.00 0 .00 
0.00 0 . 00 0.00 0.00 0.00 

INDEX STORM NO. 
STRM 3. 39 PRECIPITATION DEPTH 
TROA 5 . 00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0. 00 0 .00 
0 . 00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

Page 8 

0.00 
0.00 
0.00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0.00 
0.00 
0.01 
0.01 
0 . 01 
0 . 00 
0.00 
0.00 
0.00 
0 . 00 
0 . 00 
0 . 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0 . 00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 01 
0.01 0 . 01 
0.01 0 . 01 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0 . 00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0 . 00 

0.00 0 . 00 
0.00 0.00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 01 

0.00 0.00 
0.00 0.00 
0. 00 0.00 
0.00 0 . 00 
0. 00 0 . 00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0 . 00 
0.00 0.00 
0.00 0 . 01 
0.03 0.03 
0.01 0.01 
0.00 0 . 00 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0.00 
0 . 00 0.00 
0 . 00 0.00 
0 . 00 0.00 
0.00 0 . 00 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0 . 00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 . 00 
0.00 0. 01 



• EX-100- MDOW-CH. out 
0.01 0.01 0.01 0 . 01 0.01 0.01 0.01 0.01 0.03 0.03 
0.03 0.09 0.09 0.09 0.01 0 . 01 0 . 01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0 . 01 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0 . 00 0.00 
0 . 00 0 . 00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 
0.00 0 . 00 0 . 00 0.00 0.00 0 . 00 0 . 00 0.00 0 . 00 0.00 
0.00 0 . 00 0 .00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 
0.00 0 . 00 0 .00 0.00 0.00 0 . 00 0 . 00 0.00 

36 JD INDEX STORM NO . 
STRM 3. 31 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATIERN 
0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
0 . 00 0.00 0 .00 0.00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 
0 . 00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 
0 .00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 
0 . 00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 01 0 . 00 0.01 
0 .01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 . 03 0.03 
0.03 0.09 0.09 0 . 09 0.01 0.01 0.01 0 . 01 0 . 01 0.01 
0.01 0.01 0.01 0 . 01 0.01 0.01 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0 . 00 
0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 

• 37 JD INDEX STORM NO. 4 
STRM 3. 19 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATIERN 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0. 00 0.00 0 . 00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0. 00 0 . 00 0.00 0.00 0.01 0.00 0.01 
0.01 0. 01 0. 01 0. 01 0.01 0.01 0.01 0.01 0. 03 0.03 
0 . 03 0 . 09 0. 09 0 . 09 0.01 0.01 0.01 0 . 01 0.01 0.01 
0.01 0 . 01 0.01 0. 01 0.01 0.01 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 
0 . 00 0 . 00 0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0 . 00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 
0.00 0 . 00 0 . 00 0 . 00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 
0 . 00 0 . 00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 
0 . 00 0 . 00 0 . 00 0 .00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 
0 . 00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0 . 00 

38 JD INDEX STORM NO . 
STRM 3. 03 PRECI PITATION DEPTH 
TRDA 60.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATIERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 

• 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.01 0.00 0.01 
0.01 0.01 0.01 0 .01 0.01 0.01 0.01 0.01 0.03 0.03 
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• EX- 100- MOOW-CH. out 
0.03 0 . 09 0.09 0.09 0.01 0.01 0.01 0 . 01 0.01 0.01 
0.01 0 . 01 0.01 0.01 0.01 0.01 0.00 0 . 00 0.00 0.00 
0 . 00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0 . 00 0 . 00 
0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 
0 . 00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0 . 00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0.00 

39 JD INDEX STORM NO. 
STRM 2. 95 PRECIPITATION DEPTH 
TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0 . 00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0 . 00 0.00 0 . 00 0 . 00 0.00 0 . 00 0 . 00 0.00 
0 . 00 0 . 00 0 . 00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 
0 . 00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0 . 00 0 . 00 0.00 
0 . 00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0 . 00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0. 00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 . 00 0 . 00 0 . 00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0 . 00 0. 00 0.00 0.00 0.01 0.00 0.01 
0.01 0.01 0.01 0.01 0 . 01 0.01 0.01 0.01 0.03 0 . 03 
0.03 0.09 0 . 09 0 . 09 0 . 01 0.01 0 . 01 0.01 0.01 0 . 01 
0 . 01 0.01 0.01 0 . 01 0.01 0.01 0.00 0.00 0 . 00 0 . 00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0 . 00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 . 00 0 . 00 0.00 0.00 0 . 00 0.00 0 . 00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 

• 40 JD INDEX STORM NO . 
STRM 2. 85 PRECIPITATION DEPTH 
TRDA 200.00 TRAN SPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.01 0.00 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0 . 01 0.01 0.03 0.03 
0 . 03 0.09 0.09 0.09 0.01 0.01 0.01 0.01 0.01 0 . 01 
0.01 0.01 0.01 0.01 0.01 0.01 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 
0 . 00 0.00 0.00 0 . 00 0 . 00 0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 
0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0 . 00 0 . 00 
0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0 . 00 0.00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

41 JD INDEX STORM NO. 
STRM 2 . 81 PRECIPITATION DEPTH 
TRDA 300.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0 . 00 0.00 0.00 0 . 00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 00 0 . 00 0.00 0.00 0.00 0.00 0 . 00 0 . 00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 01 0 . 00 0.01 

• 0.01 0.01 0 . 01 0.01 0.01 0.01 0.01 0 . 01 0.03 0.03 
0.03 0 . 09 0 . 09 0.09 0.01 0 . 01 0.01 0.01 0 . 01 0.01 
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MANNING'S n VALUE DETERMINATIONS 

I. INTRODUCTION 

The Manning's n values chosen for the channe l and overbanks of McMicken Dam Outlet Wash 

were based on the methodology outlined in the Selection of Manning 's Roughness Coefficient 

for Natural and Constructed Vegetated and Non-Vegetated Channels, and Vegetation 

Maintenance Plan Guidelines for Vegetated Channels in Central Arizona (the Manning 's 

Manual) prepared by the U nited States Geological Survey (USGS) for the F lood Control 

District of Maricopa County (FCDMC) dated 2006. 

II. 

RBF conducted a field visit on December 20, 2012 to determine the Manning's n values to be 

used for the McMicken Dam Outlet Wash. Contained within this section is a sampling of some 

of the photos that were used to establish the Manning' s n values . 

METHODOLOGY 

The Manning's n values were based on inspection of the field conditions, aeria l imagery, and 

field photographs. Six hydraulically differentiable reaches (referred to as Reaches 1 through 6) 

were identified within the study area. These reaches were generally delineated by the 

prominent manmade features with the McMicken Dam Outlet Wash. Overall , the 

characteristics of each of the reach segments vary by the extent of channelization and the 

amount of vegetation. 

Reach J of the McMicken Dam Outlet Wash begins at the Agua Fria River and terminates at 

the El Mirage Road South cu lvert. This reach is characterized as a natural highly vegetated 

wash with cobble and some boulders. Reach 2 runs from the El Mirage Road South culvert to 

the drop structure. This reach has been channe lized. The main channel is a wide earthen 

channel with cobbles that is re latively free of vegetation. The channel side slopes or overbank 

areas are more vegetated and include large bushy trees. Reach 3 is the concrete drop structure. 

This short reach was isolated so the concrete channel lining could be represented. Reach 4 
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runs from the drop structure to Deer Valley Drive. Th is reach is very similar to Reach 2 and is 

also channelized . Reach 5 is from Deer Valley Drive to the confluence of the McMicken Dam 

Outlet Channel. This reach is typical of a large natural desert wash. Reach 6 is the portion of 

the McMicken Dam Outlet Channel that is included as part of the floodplain delineation study. 

This reach is also channelized. The extents of the study limit are depicted on Figure 1, along 

with the locations of the se lected photographs that represent typical cross-sections of each of 

the reaches. 

As specified in the Manning 's Manual , the Manning' s coefficient is comprised of coefficients 

that describe the bed material (no), irregularity of the channel (n1), the variation in channel 

cross-section (n2) , the effect of obstructions (n3), the amount of vegetation (n4), and the degree 

of meandering (m). The degree of meandering ranges from 1 to 1.3 and is multiplied by the 

sum of the rest of the coefficients to compute the final n-value for the reach. This 

determination is made once for the channel and once for the overbanks. The equation for the 

composite n value is: n =(no+ n1 + n2 + n3+ n4) m . 

Table 2 of the Manning 's Manual was used to se lect base n-value (no) coefficients as a 

function of bed material for stable channels. Overall , the grain sizes range from course sand to 

cobble with a limited number of rocks greater than 1-foot in diameter, therefore this value 

remained fairly consistent throughout the reaches. Overall, no values ranged between 0.020 

and 0.040. 

The selection of the adjustment factors for channel n1 through n4 and m values were 

extrapo lated from Table 3 from the Manning 's Manual. For the channels, smooth channel 

conditions were met for a ll the reaches ; n1 was set to 0.000 . Where channe ls were natural , the 

variation in the cross-section shapes (n2) with in the reaches was set between 0.001-0.002. For 

the channelized reaches n2 was set to 0.000. The obstruction value, n3, varies between 0.000 

and 0.002, depending on whether obstructions were encountered in the field and how large the 

obstruction. Vegetation within the wash bottoms was negligible except for Reach 1 but along 

the channel banks some trees and ta ll brush were present. To account for this variation, the n4 

value was determined at the bottom and along the banks separately and then we ighted linearly 

to determine a total va lue . The n4 value within the channels was set between 0.000 and 0.0 18 . 

McMicken Dam Out lei Wash Floodplain Deli neG/ion Swdy - Draft 

- 2-



• 

• 

• 

The degree of meandering was fairly minor among all of the reaches, varying between 1.00 and 

1.10. 

Overbank no values were determined from Tab le 2 of the Manning 's Manual. Th is va lue was 

between 0.020 and 0.040. Irregularity in the overbanks was minimal ; therefore n 1 was set to 

0.000 for channelized sections or 0.001 for natural sections. Per the Manning 's Manual n2 was 

not used as it represents variation in channe l cross-section. For n3, because occasional 

obstructions such as logs and exposed tree roots were located within the overbanks, values 

between 0.000-0.002 were used for a ll reaches. Table 4 of the Manning 's Manual was used to 

determine the n4-value in the overbanks . The n4-value of vegetation ranged between 0.000 and 

0.0 18. The lowest value was applied to the right overbank of Reach 6 s ince vegetation 

appeared to be removed as part of the mai ntenance of the McMicken Dam Out let Channel. 

The degree of meandering fo r the overbanks was minor and them factor was kept to 1.0 for the 

overbanks, except for Reach 5. The Manning ' s n va lues ca lculated for each reach are listed in 

Tab le l. 

Tab le 1: Channe l and Overbank Manning's n Values 

Reach Wash Name Limits Chann el n Overbank 11 

Agua Fri a River to E l 
1 McMicken Dam Outlet Wash Mirage Road South 0.060 0.060 

Culvert 

E l Mirage Road South 
2 McMicken Dam Outlet Wash Culvert to Drop 0.035 0.050 

Structure 

3 McMicken Dam Outlet Wash Drop Structure 0.020 0.025 

4 McMicken Dam Outlet Wash 
Drop Structure to Deer 

0.035 0.050 
Valley Dr. 

Deer Valley Dr. to 
5 McMicken Dam Outlet Wash McMicken Dam Outlet 0.040 0.056 

Channel 

6 McMicken Dam Outlet Wash 
McMicken Dam Outlet 

0.030 0.030-0 .050 
Channel 

Tab le 2: Comparison of WLB's Manning's n Values compares the n-values used in the 

previous study that were part of the 1989 Zone AE floodp lai n delineations prepared by WLB 

Mc/vlicken Dam Ollllet Wash Floodplain Delinemion Study- Draft 

- 3 -



• 

• 

• 

w ith the proposed n-va lues fo r this study. Overall , the Manning ' s n-values refl ected fo r thi s 

ana lys is are lower w ithin the channe l and the overbanks . 

Table 2 : Comparison of WLB ' s Manning's n Values 

Portion of Cross- n-Value used in WLB 
Reach Wash Name Section Model Selected n-Value* 

I 
McMicken Dam Outlet Channel 0.040 0.060 

Wash Overbank 0.060 0.060 

2 
McM icken Dam Outlet Channel 0.040 0.035 

Wash Overbank 0.060 0.050 

3 
McMicken Dam Outlet Channel 0.020 0.020 

Wash Overbank 0.050 0.025 

4 
McMicken Dam Outlet Channel 0.040 0.035 

Was h Overbank 0.060 0.050 

5 
McMicken Dam Outlet Channel 0.050 0.040 

Wash Overbank 0.070 0.056 

Channel 0.035 0.030 

6 
McM icken Dam Outlet 

Wash Left Overbank 0.080 0.050 

Ri ght Overbank 0.035 0.030 
Value taken from Table I* 

Ill. PHOTOGRAPHS AND N VALUE ASSIGNMENTS 

The remainder of thi s document includes Table 3 which shows the components of the 

Manning ' s n va lues used to determine the compos ite n va lues a long w ith representative 

photographs of the channe ls and the overbanks. For reference, the grid depicted in many of the 

photographs is composed of l-inch squares and is ! -square foot in area . The Manning's n 

va lues that were determined in this secti on will be appli ed to the HEC-RAS modeling for the 

fl oodpla in de lineati on ofMcMicken Dam Outlet Wash . 
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• Table 3: Channel and Overbank Assignments 

no- channel n 1- irregularity n 2- variation n3- obstructions n4-vegetation m 
Compos ite 

n-Value 

Reach I 

Channel 0.040 0.000 0.001 0.001 0.018 1.00 0.060 

Overbanks 0.040 0.00 1 0.000 0.001 0.0 18 1.00 0.060 

Reach 2 

Channel 0.032 0.000 0.000 0.000 0.003 1.00 0.035 

Overbanks 0.032 0.000 0.000 0.000 0.018 1.00 0.050 

R each 3 

Channel 0.020 0.000 0.000 0.000 0.000 1.00 0.020 

Overbanks 0.020 0.000 0.000 0.000 0.005 1.00 0.025 

R each 4 

Channe l 0.032 0.000 0.000 0.000 0.003 1.00 0.035 

Overbanks 0.032 0.000 0.000 0.000 0.018 1.00 0.050 

Reach 5 

Channel 0.030 0.000 0.002 0.002 0.002 1.1 0 0.040 

• Overbanks 0.030 0.001 0.000 0.002 0.018 1.1 0 0.056 

Reach 6 

Channel 0.030 0.000 0.000 0.00 0.000 1.00 0.030 

Left 
0.030 0.00 1 0.000 0.00 1 0.0 18 1.00 0.050 

Overbank 
Right 

0.030 0.000 0.000 0.000 0.000 1.00 0.030 
Overbank 

• McMicken Dam Ouliet Wash Floodplain Delineation Study- Draft 
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McMicken Dam Outlet Wash Looking Upstream 
East of El Mirage Road South Culvert (Location 1) 

McMicken Dam Outlet Wash Channel 
East of El Mirage Road South Culvert (Location 1) 
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McMicken Dam Outlet Wash Looking Upstream at Left Bank 
East of El Mirage Road South Culvert (Location 1) 

McMicken Dam Outlet Wash Looking Upstream at Right Bank 
Ea st of El Mirage Road South Culvert (Location 1) 
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McMicken Dam Outlet Wash Looking Upstream 
North of Beardsley Road Alignment (Location 2) 

McMicken Dam Outlet Wash Channel 
North of Beardsley Road Alignment (Location 2) 
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McMicken Dam Outlet Wash Looking Upstream at Left Bank 
North of Beardsley Road Alignment (Location 2) 

McMicken Dam Outlet Wash Looking Upstream at Right Bank 
North of Beardsley Road Alignment (Location 2) 
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McMicken Dam Outlet Wash Drop Structure Looking Downstream 
Drop Structure (Location 3) 

McMicken Dam Outlet Wash Drop Structure Looking Downstream 
Drop Structure (Location 3) 
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McMicken Dam Outlet Wash Looking Upstream 
Upstream of Drop Structure (Location 4) 

McMicken Dam Outlet Wash Channel 
Upstream of Drop Structure (Location 4) 
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McMicken Dam Outlet Wash Looking Upstream at Left Bank 
Upstream of Drop Structure (Location 4) 
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McMicken Dam Outlet Wash Looking Upstream at Right Bank 

Upstream of Drop Structure (Location 4) 
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McMicken Dam Outlet Wash Looking Downstream 
Near Deer Valley Drive (Location 5) 
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McMicken Dam Outlet Wash Looking Upstream 
El Mirage Road North Culvert (Location 6) 
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McMicken Dam Outlet Wash Looking Downstream 
South of Williams Drive Culvert (Location 7) 

McMicken Dam Outlet Wash Looking Upstream 
North of Williams Drive Culvert (Location 8) 
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McMicken Dam Outlet Wash Looking Upstream 
South of SR303L (Location 9) 

McMicken Dam Outlet Wash Channel 
South of SR303L (Location 9) 
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McMicken Dam Outlet Wash Looking Upstream at Left Bank 
South of SR303L (Location 9) 
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McMicken Dam Outlet Wash Looking Upstream at Right Bank 
South of SR303L (Location 9) 
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McMicken Dam Outlet Wash Looking Upstream 
North of SR303L (Location 10) 

McMicken Dam Outlet Wash Looking Downstream 
Confluence with McMicken Dam Outlet Channel (Location 11) 
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McMicken Dam Outlet Channel Looking Upstream 
Confluence with McMicken Dam Outlet Wash (Location 11) 

McMicken Dam Outlet Channel Looking Upstream 
West of Confluence with McMicken Dam Outlet Wash (Location 12) 
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0 REMOVAL / RELOCATE 0 

( ) CONSTRUCTION ( ) 

Slo 41·971.000 8'/z' Ske.v Rt 
New II·JOOOrnm x 1800mm x 54JX!Om 
AOOT Sid 8-o!JO. 8{)2.60.8·04.30 
!See Culvert Proflle.Sti No 45) 
I See Detail Dl. Sti No 461 

CBC 

® Sto 41-890[)()() 
New Catch Basin and Apron 
NXJT Sid Del C·I5.80.H·900mm 
Connect to CBC at Sto 41·953/XIO 
with 600/IYT) x 6JDm RGRCP,Cioss 111 
!See Detail Dl,Stt No 48 ror Connecllon to CBCJ 

0 Construd Eartten Ctonrel to Une and Grade Shown. 
!See Detail DB,Stt No 48/.Grodlfl!) quont/1/es 
included in RoodwCJf Excavation for PCJfrrenl. 

8) Construd Concrete Splllwcy 
!See Detail 08, Stt No 481 

JJ3m 1 

® Install Plain RlpRap Slope Prot~JCIIon 
610tnm Ttickness.Gradotlon 
per Detail DB. Sti No 48. 

@ Install Grouted RlpRap. 
See steff 45 r or Clelafls. 
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E SHAPLEY 

ESTRELLA ROADWAY, PHASE 2A 
REEMS RO.AD TO EL MIRAGE ROAD 

PROJECT N0 . 68840 
DATE 

B/20/98 
B/24/9B 
9/9/99 

~"';;:; - - - - - - - - - - - - - - - -fJ.2fXX)'Y. - _a: -"J '-' - - - - - - -
:i~ c 390 ' Sto <lt\l90DOO, • 390 
~ ~ ~ - - - - - - I - I - - - - - ( ,391.220; -, - - - ~- I - - I - - - - ~- I - - - I - I I - I - - - -
~,-

(;<8~ -, -,- ~ -r , -1- l - l - r -1- 1-1-ri- I -I- I-T-I -1- I-rl ,Sf0 , 4f•8(X)JX)(). ,- , -~- r -l_ l _l_ r ,- I -1- I-T-I -1- I -rl-l 1 -1- T 1- r -1- 1- - , -,- , -- INC. 

w~.; _ 3~9 _ _I _ 1 _ , _ L .1 _ I _ 1 _ ~ - J.. _ , _ . _ 1 _ L .1 _ I _ , _ ~- .l. _ , _ 1 _ ,_ l. _~ _ 1 1 J~-f00.1 _ I _ 1 _ ~ - .1. _ , _ 1 _ 1 _ L .1 _, _ , _ ~ - .l.. _, _ 1 _ ,_ L .1 _ 1 , _ I_ .1" _ 1 _ ~ - J.. _ I _, _ , _ L J r -390.lX;O ,_ .L _, • , _ , _ _3~9 PLAN AND PROFILE 
:';';;~ 41•700 41•800 41•900 42•000 Sto <1•700 to St o 42·000 
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WOODSIDE HOMES 
OF ARIZONA, INC. 
ONE AGAVE CENTER 
8950 S. 52ND ST. SUITE 115 
TEMPE, AZ 85284 
(480) 755-0801 
<480) 755 - 0802 <FAX) 

BENCHMARK 

~ ·· - ... ............. . 
COE 8. VAN LOO 
4550 N.12TH STREET 
PHOENIX , AZ. 85014 
(602) 264 - 6831 
(602) 264-0928 <FAX) 

MARICOPA COUNT Y DEPARTMENT OF 
TRANSPORTATION - BRASS CAP FLUSH 
\il 135TH AVENUE & DEER VALLEY ROAD 
ELEVATION 1275.80 
MARICOPA COUNTY 1929 NGVD DATUM 
<N10350. 231-E37 81. 965) 

LEGEND 

TC TOP OF CURB .. GRNlE BREJIK 
G GU"T'TER I< PROP. STOP SIGN 
p PAVEMENT 0 SURVEY MONUMENT 
E.P. EDGE OF PAVEMENT <c:> PROP. STREET LIGHT 
B. V.C . BEGIN VERTI CAL CURVE Q) PROP. FIRE HYORANT 
p, I, POINT OF INTERSECTION ---- PROP WATERLINE ~ VN..VE 
E. v.c. END VERT l CAL CURVE m EXIST. FIRE HYDRANT 
sw S IOEWALK 

_.,._ EXIST. WATERLINE & VALVE 
c CONCRETE -o- PHOP. SEWERLINE & MNIHOLE 
NG NATURAL GROUND -&- EXIST. SEW ERLINE ~ MANHOLE 
8/C BACK OF CURB ~ PROP. CATCH BASIN 
RI'H RIGHT OF WAY -=-0 PROP. STORM DR~N & MANHOLE 

= EXIST. CATCH BASIN S/W ESM'T SIDEWALK EASEMENT 
LE ESM' T LANDSCAPE ESM' T """" EXIST. STORM DRAIN & MANHOLE 
P.U ,£. PUBLI C UT I Ll TY EASEMENT 0 R. w. HETAIN ING 'HALL PLAN SHEET NOS. 

L.F , LINEAL FOOT 
G.B. GRADE BREAK 
T.N . TOP OF WATER VALVE 
I NV , ELEVATION AT PIPE 
M. fl, MANHOLE 

INSTALLATIONS WITHIN 

li MONUMENT LINE DISTRICT'S RIGHT-OF-WAY 
p.c. PO I NT OF CURVE TO BE MAINTAINED BY 
p, T. PO INT OF TANGENCY M.C.D.O.T. 
P. R.C . PO I NT OF REVERSE CURVE 

THE QUANTIT IES SHOWN ARE AN ESTIMATE ONLY THE CONTRACTOR 
SHALL BE RESPONSIBLE FOR VERIFYING ALL QUANT IT IES BEFORE BIDDING 

EST IMATED PAV I ~I G QUANT ITIES 
juNITSjQUANTITYl DESCRIPTION 

PAVEMENT -4 " AC/10" ABC <RESIDENTIAl. STREETS) SY 136,497 

BRASS CAP -MAG. STD.DET 120-2 <TYPE "D"l EA 32 

BRASS CAP-M.A.G. STD.DET 120-2 <TYPE "E"l EA 6 

CONC. VALLEY GUTTER & APRON SY \,454 

CONC. SIDEWALK-M.A.G. STD. DET. 230 SF 102,372 

6" VERT. CURB ~ GUTTER-M.A.G. STD. DET. 220 <TYPE Al LF 22,\09 

SIDEWALK RAMP-M.A.G. STD. DET. 203 \- A EA -
SIDEI'iAI K RAMP-M.A.G. STD. DET. 2031-B EA 54 

SIDEWALK RAMP-M.A.C. STO. DET. 2032-A EA -
MANHOLE FRAME & COVER ADJUSTMENT -M .A.G. STD. DET. 422 EA 43 

WATER VLAVE/CLEANOUT ADJUSTMENT -MAG. STD. DET. T/0 EA \08 

THICKEND EDGE-M.A.G. STD. DET. 20 \, TYPE "8" LF 40,249 

DRIVEWAY ENTRANCE PER M.C.D.O.T. STD. DET. 2036 EA 2 

STREET SIGN BASE -M.C.D.O.T. STD. DET. 2054 EA 12 

SCUPPER-M.A.C. STD. DET. 206.1 & 206.2 
W/HANDRAJL -C.O.P. STD DET P-1173 

EA 10 

BARRICADE-MAG STD. DET. 130, TYPE "A" LF 465 

GROUTED RIP-RAP PER MCFCD SPECIFICATIONS CY 862 

THE QUANTITIES SHOWN ARE AN ESTIMATE ONLY THE CONTRACTOR 
SHALL BE RESPONSIBLE FOR VERIFYING ALL QUANTITIES BEFORE BIDDING. 

ATED STORMDRAIN QUAN TITIES 
DESCRIPTION 

10 X 6 BOX CULVERT-A.D.O.T. B-02.60 
8 X 4 BOX CULVERT - A.D .O.T. B-02.20 & B-02.30 
B X 4 BOX CULVERT-A.D.O.T. 8-02.10 
10 X 4 BOX CULVERT - A.D .O.T. B-02.10 
CONC. INLET WING WALLS- A.D.O.T. DET B-04.30 
CONC. OUTLET WING WALLS- A.D .O.T. DET 8- 04.\0 
CONC. INLET WING WALLS-A.D.O.T. DET B-08. 10 TYPE "B" 
CONC. OUTLET WING WALLS-A.D.O.T. DET B-08.10 TYPE "A" 
CONC. INLET WING WALLS-A.D.O.T. DET B-08.10 TYPE "A" -
CONC. OUTLET WING WALLS - A.D.O. T. DET B-04.50 
CONC. HEADWALL-MAG. STD. DET 50\-\ 
CONC.INLET HEADWALL-A.D.O.T. DET B-1 1.12 & 8- 1\.\4 
CATCH BASIN-MAG. STD. DET 533 -I (SINGLEl 
18" RGRCP 
24" RGRCP 
J2" X 52" RCPA CULVERT LF 172 
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KEY MAP 
NOTlOSCALE 

SHEET INDEX 
1 ........................... COVER SHEET 
2-3 ......... ........ .. .... NOTES & SECTION DETAILS 
4-38 ..................... PLAN & PROFILES 
38-A. ............ ...... .. DET AILS 
38-B .............. ... .. .. PAVING AND STRIPING 

~~ 
! 

!'"-'-'-"-~ --~\ 

l WILLIIIMSl OR ~ l 
I •~ 1 j 

IDEER '/ALLEY RO .I I 

NOT TO SCALE l 23 lj 24 I 
~-~[-·-· : 

117TH AVE SHALL BE AN 
ALL WEATHER ACCESS 
ROAD CTYPICAU 

I ! I 
--- -

VIC INITY MAP ~ 
NTS 

LEGAL DESCRIPTION 
LOCATED AT THE SOUTHWEST COHNER OF PINNACLE PEI'J< 
RONl I.~D N. \\7TH AVENUE. LEGN..L Y DESCRIBED AS: 

At~oN~~tH~m ~~~Tg~ P~E W6Rt\~~1~~AJJJ¥E~.T~so 
THE EAST HALF OF THE NORTHWEST QUAA'TER OF SECTION 
\J, TOWNSHIP 4 NORTH, RANGE \ WEST OF THE GILA AND 
SALT RIVER BASE AND MERIDIAN, MAAICOPA COUNTY, AAIZONA 

UTILI TIES: 
WATER: 
SEWER: 
FIRE: 
ELEC TRIC: 
TELEPHONE: 
CABLE TV: 
POLICE: 

ZONING: 

CITIZENS UTILITIES 
CITIZENS UTILITIES 
RURAL METRO F.D. 
A.P.S. 
QWEST 
cox 
MARICOPA COUNTY 

PAD RESIDENTIAL n tH'l fl ~~~':r~~ \" \.~] 1 

,,iJii I H- ~/ . _ \ 

r., ... ,,., 
~~ .. -

ALL WORK WITHIN FCDMC 
RIGHT-OF-WAY SHALL 

']f:~;; ~ --=
·;,-:.7/Til -

CONFORM T O THE DISTRICT'S 
SPECIFICATIONS AND A PERMIT 
OBTAINED FROM THE DISTRICT 
FOR ALL WORK WITHIN THE 
RIGHT-OF-WAY 

AS-BUlL T CERTIFICATION 
I Htr<WY CERTIFY THAT THE "RECORD DRAWING" MEASUHEMENTS AND SUf<VEY 
MONUMENTS AS SHOWN HEREON WERE MNJE UNDER MY SUPEf<VISION OR AS NOTED 
ANO ARE CORRECT TO THe BEST OF MY KNOWLEDGE ;1.~0 8;;::----

f('~; l s,,,.,_j r M'~A£ 
REGISTERED LAND SURVEYOR 

?>'1>55 
I<EGISTRATION NUMBER 

MCDOT APPROVAL 

~-8-07 

~ 

CVL PHONE• (6021 264-6BJ1 

BY LETTER AUG. 11 , 2004 
MARICOPA COUNTY DEPT. OF TRANSPORTATION Di\TE 
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Pi\VINC NOTES; 
QJ IUS TALL A.C . P.WEMENT ' OASf. COORS£ PER TYPICoiL SECTIOilS Ori SliT 2 

[I] 11$To\LL Ol!ASS C~P·~.A.C. STD. DEl. 17.0·2 HYPE El 

Q] IIISl,lL Of!ASS CIIP·M,,\.C.S TD.OET.t20·7. !TYPE 01 

EJ tNSTo~.L 4' VAl lEY ~UI TEll ~ APRDNS·M.A.C. SID. OET. 2·10 

@] .NSf Al.L S'OEWJLK·M.o\0. S 10. DEl. 2JO. l'htOffl PER TYP SEC TIOIISl 

@]"IS TALL 6" VERl oCIL CURO·IA.A.C. SfO. OET. 220 <TY PE AJ 

>tSTALL SICEWALK RNJP .,t,C.O.O. r. S ID. OET. 20J2· A 

M_,,HOLE FRA"E & CO'IER All.AJSIUENT·M.,\.C. STO. OET. ~22 

wArEr{ 'JIJ..VEIC\.EN,our N> ... ustMENr-tJ.A.C. sro. orr. 210 

COIISTRl.Cl IHICKENEO EOOE PElt M.A.C. SfO OET 201 IYPE "0" 

• tS TN..t. OIII~ EYIAY EN!nolliCE PEH MCDOT. S ID. DEL 20J6. 

:tS!IlL S IREET SICN OAS£-/j,C.O.O.l , STO. OET. 205•1 

@] ~)J,\~5rt~lu~~~Tf J'BAP '1i~c.0~r1o P~~1r,re-• ~ zos.2 

r.;;l "•Sliltl. LOOSE RI' ·RIP. ~IN. THIC~NESS • '2", 050•6" 
I~ MlLESS OfftEIIWISE NOTED! 

r;:;1 2·W.W AEFLECIIVE BLUE PVMf MNIKF.R F~R FIRE 
L'~J H'tORAI'If 

r.o! UNICUCNJE PER M.,\.0. STD. OET. IJO. TYPE 'A' 
~ l.llLESS OllfERWtSE NOTED 

[j2J REMOVE U1RRICoiDE lt. .F. CI'IEW 

~J ShWCU I Nlll UMCtl EXIS !11<0 PoWEUENr 17.' ~ l<.l 

0 ••Sl~lL SIDEWALK RA'IP - ~.C.O.O.T. STO OET ?.OJ I· A 

@] ~tSHlL S DE WALK I!AMP ·M.C.O.O. T. S 10. DE I. ?.OJ I· A 
ALL WOilK WI rt llll FCO~IC fliUHT-OF-WA'f $fiALL 
COIIFOHI.I ro !fiE DIS rRIC n; UPECIFICA liONS 
MID 1\ PERMIT COfAINED FfiOM TilE DIS TR ICT 
FOil All. 1'/0ilK WITHIII HIE AIOfiT-OF-WAY 

PROPOSED 16" YIATEfl Tf1 ANSMISSION LINE 
PER C. V.I.. PLAN NO. 990050 - 11 "CilOSSRIVER 
WATER SYSTEM WELL WMER DELIVERY" 

-----

'<t 

CONSTRUCT~N NOTES 
BOX CULVERT STRUCTURE 
<J)coNSTRUCT 6-lO'X 6'~ 5· t0'X 6'£JOX C!JLVEfH SHU;CTURE$1 

INV 12&tr.ffl U ~ 1259.40 S. 
?1~. BfrO/.i~EJ\s~:O~.aO . s,-0.0153. W/Hft.'.OR-'L PER C.O.P. 

~~ihQt'fl ~&~.~~~C Wo\LlS PEH 
AO.O.T . 0€T O·O·UO 

(i}COIIS!HUC T CONC. ,CUTLET WII!C 'NM.t.S PER 
,\ O.O.T. OU 0·0-~.;0 

---- --------

II 
~ I~ 

'\ I' 7' I 7' ~ 
EX (/Ro\OE- '-2'· ~ v rll.AN '.\ 7n ~J ! 2.011. _ r---1 

.. 
o' A.O.C. 

FLOOD CONTROL DISTRICT 
SERVICE ROAD 

--···~ - - - -- -

M 

~ 
\6' 

28 I 
EIP 1 

\ 

s'7rl I -6:· I 

20' R/W W/L 11 y ~L -~ 
ESM' r I lRO;tDWJ\Y EASE\!ENT 

\ 
''-., 

I 

WEST WIU_IA.'v1S DRIVE 
LOOKINC EAST 

H/I!.F STREEf !NO StD£W AlK 
STA O•C-Q.OO 10 SIA 2J•51.il 

SIA 27•2lll4 10 SlA ~0·02 .16 

a 
~ 

~ 
40 20 0 <0 

~ 
SCALE! 1" • 40' HOR!l . 
SCALE: I >f .,. '\
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PAVIN(; NUt~:,' 

IJJINSTN...L A.C. PAVEMENT & OASE COURSE PER TYP!CM. SECTIONS 0~1 SHL 2 

[I] t ~tSIALL BRASS CAP·M.A.C. STD. DEL 120·2 !TYPE El 

(I] INSTALL CRASS CAP· M.A.O. S'fO. OET. 120·2 !TYPE Ol 

E] INSTALL 4' VN.. LEY CUTTER P.. NJRONS- M.A.C. STD. OET. 240 

II] INSTALL SIOEW~LK-M.A.C . STD. OET, 2JO. !WIDTH PER IYP SEC'fiONSl 

[]INSTALL 6" VERT IC~ CURB·M.A.C. SID. OET. 220 !tYPE AJ 

[!]INS tALL S IOEW~K RIIMP· M.C.D.O.T. STO OE'f 2031-A 

@] INStALL S IOEW~K 1!1\MP· M.C.O.O. L StO. DET. 2031-A 

STORM DRAIN SYSTFM •0 - 6 

G) 5~1 ~5j~\ :0~: J.~~~~-~~~~I;ll :~;v~N~~;~~f~t.A.C. 
0 37 L.F . 24" RGRCP , S-0.0132'/' <CL-111) 

(f) 5~~- ~g ;~,k~ l, ,7I6~N:i;·g·:1 J.~~~-~~lf.~.ALL PER M.A. C. 

•tST~L SIDEWALK RIIMP· M.C.O.O. T. STD. OE L 20J2· A 

MANHOLE FRA'AE ~ COVER ~DJUS fMW f · M.A. C. S JO. DEL •122 

WATER V~VE/CLEAAOU'f ~OJUSTMENT·M . A.C. SID. OET. 2'10 

CONSTilUCf 'tHICKENED EDGE PER M.A.G. SID OET 20 1 TYPE "0" 

INSTALL DRIVEWAY ENIRNICE PER MCOOT. S'TO. DE L 20J6. 

INSTALL STREet S IC~I DASE·M.C.O.O.T. STD. DEL 205•1 

w INST,LL SCUPPER PER M.A.C. STO OET 206. 1 ~ 206.2 
E.J W/HMIOR~L PER C.O.P. S 10 DE T P· tl'lJ 

PROPOSED 16" WATER fRANSMISSION LINE 
PER C.V.L. PLAN NO. 990050- 11 "CROSSRIVER 
WATER SYSTEM WELL WATER DELIVERY" 

l() ~ ~t-=== 1- \ FG ~ i:; ~kiV~£;;--=e-=~~..-~-:;~;~~~~c=~ 
(f) + ~l"«rt!(l- - - \= - - - b -

0 
IN 
u<( ' 
':;: 1- 20:1 

~(f) 

CONSTRUCTION NOTES 
BOX CULVERT'STRUCTURE 

G) CONS TRUC'T CONC. INLET WING W~LLS PER 
A.D.O.T. SOL OET B-08.10 TYPE "0", DOfH SIDES 
W/HMIDRAJL PER C.O.P. S'TO. OET. P· tt73, 
L• t6' INV-1265.46, TW• t270.96 

CONSTRUCT BOX CULVERT 1-8'X 4'X 142'1G 45• 
SKEW PER A.O.O.T. DE f. 0·02.20 & 02.30 
SLOPE~O . OOJ24'/' 

~ ~~~l~~ L~~~~~IS?No'rEO;· •nM" n·"" · . ._ • ...... -

r;:;-] 2· WAY REFLEC'fiVE OLUE PVMT MARKEt! FOR FIRE 
~HYDRANT 

~ 3~~~CSAO~t~f~w~t-~·o%~· OET. tJ O, TYPE 'A' 

~ REMOVE OARRICMJE tL.F. CIVEtll 

~ SAWCUT NIO MAT Cit EXISTING PAVEMENT 12' MIN.l 

0 
(]) CONSTRUC T CONC. OUTLET WING WALLS PER 

A.D.O.T. SOT. DET 8·08.10 TYPE "A", BOTH SIDES 
W/HANOilJ\JL PER C.O.P. STD. DEL P-1173, 

GROUND LEFT 

L· l6', SEE PROFILE FOR INVEtH AAO TW 

X g 
0 

~~ ,, I 

65' ~j 
ESM'f I I IRQ,fWAY EfS~MENT I 

r 

WEST WILLIAMS DRIVE 
LOOKING EAST 

HALF STREET /NO SID£W ALK 
STA 0•00.00 TO Sf A 23•51.71 

Sf A 2'/>21.84 TO Sf A 10•02.96 LOOKING NORTH OR WEST 

I' 
0 

1-o 
I • 
lflN 

I"') 
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HEC-RAS Plan : FDS River: MDOW Reach : Reach1 

Reach River Sta 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) (ft/ft) (ft/s) (sq ft) (ft) 

Reach1 4.794 7481 .00 1307.26 1316.80 1316.93 0.000362 3.85 3548.18 823 .95 0.24 

Reach1 4.794 7481 .00 1307.26 1317.34 1317.83 0.000845 5.91 1350.34 174.03 0.35 

Reach1 4.699 7481 .00 1306.76 1316.67 1316.77 0.000273 3 .28 4468.74 1235.97 0.20 

Reach1 4.699 7481 .00 1306.76 1317.01 1317.41 0.000708 5 .26 1492.23 195.65 0.32 

Reach1 4.601 7481 00 1306.99 1316.56 1316.64 0.000226 3 .03 4772.02 1278.87 0.19 

Reach1 4.601 7481 .00 1306.99 1316.76 1317.05 0.000561 4 .69 1733.40 243.01 0.28 

Reach1 4.506 7481.00 1306.25 1316.23 1316.45 0.000575 4.53 2805.01 966.65 0.29 

Reach1 4.506 7481 .00 1306.25 1316.37 1316.72 0.000764 5.24 1692.92 319.98 0.33 

Reach1 4.388 7481 .00 1306.34 1316.14 1316.23 0.000187 2 .79 4056.25 1083.59 0.17 

Reach1 4.388 7481 .00 1306.34 1316.30 1316.42 0.000225 3.04 2817.88 425.74 0.18 

Reach1 4.293 7481 .00 1305.49 1315.33 1315.97 0.001364 6 .77 1467.33 622.97 0.44 

Reach1 4.293 7481.00 1305.49 1315.33 1316.11 0.001575 7.27 1140.87 235.00 0.48 

Reach1 4.199 7481 .00 1303.72 1312.39 1311 .91 1314.57 0.006040 11 .85 632.76 123.75 0.89 

Reach1 4.199 7481 .00 1303.72 1313.12 1314.83 0.004064 10.47 714.20 113.84 0.74 

Reach1 4.104 7481 .00 1299.73 1310.55 1309.83 1311.61 0.005343 9 .97 1205.59 531 .61 0.64 

Reach1 4.104 7481 .00 1299.73 1311 .55 1312.68 0.004303 9 .72 1024.25 195.81 0.59 

Reach1 3.973 7481 .00 1295.35 1307.14 1307.14 1308.03 0.004801 9 .75 1705.79 932.97 0.60 

Reach1 3.973 7481 .00 1295.35 1307.50 1307.39 1309.05 0.006397 11 .58 1013.70 282.39 0.70 

Reach1 3.878 7481 .00 1293.46 1304.39 1304.39 1305.36 0.004640 10.05 1651.31 797.63 0.61 

Reach1 3.878 7481 .00 1293.46 1305.12 1306.30 0.004397 10.34 1164.10 272.12 0.60 

Reach1 3.800 7481 .00 1292.12 1302.28 1302.21 1303.20 0.005460 9.84 1591 .16 770.22 0.64 

Reach1 3.800 7481 .00 1292.12 1302.91 1302.52 1304.21 0.005821 10.74 1157.80 375.51 0.67 

Reach1 3.706 7481 .00 1290.44 1299.65 1299.65 1300.59 0.005543 9 .66 1568.65 787.82 0.65 

Reach1 3.706 7481 .00 1290.44 1299.94 1299.79 1301 .27 0.006396 10.67 1082.91 321.16 0.70 



• • • 
HEC-RAS Plan: FDS River: MDOW Reach : Reach1 (Continued) 

Reach River Sta OTotal MinCh El W.S. Elev Grit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft} (ft) (ft) (ft/ft) (ft/s) (sq ft} (ft) 

Reach1 3.589 7481 .00 1286.79 1296.52 1297.23 0.003576 7.66 1502.66 572.16 0.52 

Reach1 3.589 7481 .00 1286.79 1297.13 1298.16 0.003902 8.47 1049.91 218.70 0.55 

Reach1 3.494 7481 .00 1283.78 1294.29 1294.29 1295.24 0.004256 9.36 1641.47 873.21 0.59 

Reach1 3.494 7481 .00 1283.78 1295.21 1294.39 1296.26 0.003612 9.29 1225.08 311 .97 0.55 

Reach1 3.399 7481 .00 1281 .80 1291 .72 1291 .72 1292.73 0.005442 10.04 1487.65 668.04 0.65 

Reach1 3.399 7481 .00 1281 .80 1292.07 1292.07 1293.75 0.006981 11 .73 958.92 268.10 0.74 

Reach1 3.350 7481 .00 1280.78 1291 .82 1286.71 1291.84 0.000131 1.88 6804.87 1208.55 0.11 

Reach1 3.350 7481 .00 1280.78 1292.18 1286.71 1292.32 0.000418 3.45 2811 .63 342.93 0.19 

Reach1 3.330 Culvert 

Reach1 3.310 7481 .00 1280.17 1289.12 1285.91 1289.55 0.001816 5.29 1517.77 641 .28 0.37 

Reach1 3.310 7481 .00 1280.17 1289.64 1285.91 1290.00 0.001367 4.83 1673.14 406.99 0.33 

Reach1 3.266 7481 .00 1277.53 1287.61 1287.61 1288.65 0.006543 10.58 1408.00 631 .64 0.70 

Reach1 3.266 7481 .00 1277.53 1288.43 1287.95 1289.31 0.004655 9.59 1376.48 394.54 0.60 

Reach1 3.171 7620.00 1276.50 1284.63 1285.28 0.006336 8.52 1405.13 771 .39 0.66 

Reach1 3.171 7620.00 1276.50 1285.61 1286.42 0.006908 9.66 1430.41 532 .75 0.70 

Reach1 3.077 7620.00 1273.96 1283.35 1283.69 0.002243 5.51 1820.86 710.08 0.41 

Reach1 3.077 7620.00 1273.96 1283.92 1284.42 0.002737 6.49 1662.18 466.01 0.46 

Reach1 2.986 7620.00 1272.42 1281.46 1282.24 0.004419 8.48 1588.48 696.02 0.58 

Reach1 2.986 7620.00 1272.42 1282.06 1282.91 0.003844 8.31 1169.13 214.07 0.55 

Reach1 2.891 7620.00 1270.44 1278.59 1277.90 1279.68 0.005871 8.93 1108.71 368.55 0.65 

Reach1 2.891 7620.00 1270.44 1278.96 1280.39 0.006453 9.62 798.09 129.90 0.68 

Reach1 2.787 7620.00 1267.34 1275.71 1276.71 0.004954 8.90 1212.84 425.43 0.62 

Reach1 2.787 7620.00 1267.34 1276.49 1277.51 0.004008 8.64 1071 .84 207.67 0.57 

Reach1 2.692 7620.00 1263.48 1272.74 1272.70 1273.92 0.006290 10.37 1258.08 473.00 0.70 



• • • 
HEC-RAS Plan: FDS River: MDOW Reach: Reach1 (Continued) 

Reach River Sta 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) (ft/ft) (ft/s) (sq ft) (ft) 

Reach1 2.692 7620.00 1263.48 1273.22 1274.88 0.006853 11 .32 852.60 167.12 0.74 

Reach1 2.632 7620.00 1262.31 1272.73 1267.27 1272.97 0.000660 4.06 2269.15 482.89 0.24 

Reach1 2.632 7620.00 1262.31 1273.45 1267.28 1273.71 0.000621 4.04 1883.87 195.62 0.23 

Reach1 2.618 Culvert 

Reach1 2.603 7620.00 1259.63 1271 .29 1266.80 1271.62 0.000975 4.79 1961 .63 464.16 0.29 

Reach1 2.603 7620.00 1259.63 1271 .92 1266.80 1272.27 0.000900 4.82 1628.04 191.44 0.28 

Reach1 2.556 7620.00 1259.47 1269.12 1269.12 1270.73 0.006678 11 .36 1022.10 338 03 0.73 

Reach1 2.556 7620.00 1259.47 1270.10 1271 .52 0.004778 10.43 964.74 187.50 0.63 

Reach1 2.461 7620.00 1254.90 1267.21 1266.12 1267.85 0.003074 8.16 1692.17 495.16 0.49 

Reach1 2.461 7620.00 1254.90 1267.89 1266.76 1269.22 0.004441 10.33 1008.82 185.42 0.60 

Reach1 2.367 7620.00 1252.37 1263.48 1263.48 1265.42 0.007397 12.54 915.05 275.22 0.76 

Reach1 2.367 7620.00 1252.37 1263.55 1263.55 1266.06 0.008703 13.67 720.92 146.62 0.83 

Reach1 2.272 7620.00 1248.56 1261.49 1262.00 0.001604 6.78 1412.71 301 .87 0.36 

Reach1 2.272 7620.00 1248.56 1261 .50 1262.40 0.002581 8.61 1046.60 187.01 0.46 

Reach1 2.196 7620.00 1248.07 1261.37 1254.09 1261 .56 0.000427 3.71 2499.35 412.49 0.20 

Reach1 2.196 7620.00 1248.07 1261.43 1254.08 1261 .68 0.000539 4.02 1895.58 174.88 0.22 

Reach1 2.174 Culvert 

Reach1 2.151 7620.00 1246.86 1254.26 1253.67 1256.88 0.009391 12.99 586.57 154.59 0.87 

Reach1 2.151 7620.00 1246.86 1254.26 1253.68 1256.88 0.009391 12.99 586.57 154.59 0.87 

Reach1 2.050 7620.00 1245.01 1251 .52 1252.49 0.004951 7.90 964.25 223.66 0.67 

Reach1 2.050 7620.00 1245.01 1251 .52 1252.49 0.004951 7.90 964.25 223.66 0.67 

Reach1 1.899 7620.00 1241.89 1247.93 1248.84 0.004229 7.64 997 .33 203 .80 0.61 

Reach1 1.899 7620.00 1241 .89 1247.93 1248.84 0.004229 7.64 997.33 203.80 0.61 



• • • 
HEC-RAS Plan : FDS River: MDOW Reach : Reach1 (Continued) 

Reach River Sta QTotal MinCh El W.S. Elev Grit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi 

(cfs) (fl) (ft) (ft) (ft) (ft/fl) (fils) (sq fl) (ft) 

Reach1 1.804 7620.00 1239.75 1246.07 1246.81 0.003715 6.92 1101 .88 214.59 0 .54 

Reach1 1.804 7620.00 1239.75 1246.07 1246.81 0.003715 6 .92 1101 .88 214.59 0 .54 

Reach1 1.671 7620.00 1237.20 1243.30 1244.07 0.004101 7 .04 1082.39 215.64 0 .55 

Reach1 1.671 7620.00 1237.20 1243.30 1244.07 0.004101 7 .04 1082.39 215.64 0 .55 

Reach1 1.576 7620.00 1235.15 1241 .26 1242 01 0.004097 6 .93 1100.02 222.17 0 .55 

Reach1 1.576 7620.00 1235.15 1241 .26 1242.01 0.004097 6 .93 1100.02 222 .17 0 .55 

Reach1 1.501 7620.00 1233.84 1238.33 1237.82 1239.59 0.009272 9.04 843.12 223.49 0 .82 

Reach1 1.501 7620.00 1233.84 1238.33 1237.82 1239.59 0 .009272 9.04 843 .12 223.49 0.82 

Reach1 1.481 7620.00 1233.39 1237.37 1237.37 1238.97 0.003971 10.15 750.92 234.80 1.00 

Reach1 1.481 7620.00 1233.39 1237.37 1237.37 1238.97 0.003971 10.15 750.92 234.80 1.00 

Reach1 1.406 7620.00 1209.94 1216.27 1216.98 0.000886 6 .75 1129.25 210.54 0 .51 

Reach1 1.406 7620.00 1209.94 1216.27 1216.98 0.000886 6 .75 1129.25 210.54 0 .51 

Reach1 1.362 7620.00 1208.28 1215.60 1216.67 0 .001648 8 .28 920.65 201 .19 0.68 

Reach1 1.362 7620.00 1208.28 1215.60 1216.67 0.001648 8.28 920 .65 201 .19 0 .68 

Reach1 1.267 7620.00 1206.19 1214.32 1215.28 0.005259 7 .88 967 .51 205.63 0 .64 

Reach1 1.267 7620.00 1206.19 1214.32 1215.28 0.005259 7 .88 967 .51 205.63 0 .64 

Reach1 1.137 7620.00 1203.07 1211 .01 1211.93 0.004517 7 .67 993.96 205.44 0.61 

Reach1 1.137 7620.00 1203.07 1211 .01 1211 .93 0.004517 7 .67 993.96 205.44 0.61 

Reach1 1.042 7620.00 1200.99 1209.13 1209.95 0 .003391 7 .29 1045.63 212.56 0.58 

Reach1 1 042 7620.00 1200.99 1209.13 1209.95 0.003391 7 .29 1045.63 212 .56 0.58 

Reach1 0.937 7620.00 1198.74 1207.31 1208 02 0.003447 6 .79 1122.50 212 .06 0.52 

Reach1 0.937 7620.00 1198.74 1207.31 1208.02 0.003447 6 .79 1122.50 212.06 0.52 

Reach1 0.823 7620.00 1195.73 1206.89 1207.14 0.000633 4 .00 1902.99 364.17 0.31 

Reach1 0.823 7620.00 1195.73 1206.89 1207.14 0.000633 4 .00 1902.99 364.17 0.31 



• • • 
HEC-RAS Plan : FDS River: MDOW Reach: Reach1 (Continued) 

Reach River Sta Q Total MinCh El WS. Elev CritWS. E.G. Elev E. G. Slope Vel Chnl Flow Area Top Width Froude# Chi 

(cfs) (ft) (ft) (ft) (ft) (ft!ft) (ft/s) (sq ft) (ft) 

Reach1 0.792 7620.00 1193.72 1206.83 1199.67 1206.95 0.000854 2.83 2694.82 508.83 0.21 

Reach1 0.792 7620.00 1193.72 1206.83 1199.67 1206.95 0.000854 2 .83 2694.82 508.83 0.21 

Reach1 0.768 Culvert 

Reach1 0.744 7620.00 1190.98 1201 .30 1199.67 1203.28 0.013223 11 .30 674.55 384.57 0.71 

Reach1 0.744 7620.00 1190.98 1201 .30 1199.67 1203.28 0.013223 11.30 674.55 384.57 0.71 

Reach1 0.709 7620.00 1192.39 1199.63 1200.34 0.011196 7.64 1222.96 377.68 0.60 

Reach1 0.709 7620 .00 1192.39 1199.63 1200.34 0.011196 7.64 1222.96 377.68 0.60 

Reach1 0.603 7620.00 1186.36 1194.65 1195.12 0.008724 7.15 1472.97 480.73 0.53 

Reach1 0.603 7620.00 1186.36 11 94.65 1195.12 0.008724 7 .15 1472.97 480.73 0.53 

Reach1 0.509 7620.00 1183.33 11 91.41 1189.47 1191 .83 0.005831 5.46 1614.20 608.09 0.43 

Reach1 0.509 7620.00 1183.33 1191.41 1189.47 1191.83 0.005831 5.46 1614.20 608.09 0.43 

Reach1 0.414 7620.00 1179.16 1185.60 1185.60 1186.61 0.022161 906 1079.77 552.60 0.81 

Reach1 0.414 7620.00 1179.16 1185.60 1185.60 1186.61 0.022161 9.06 1079.77 552 .60 0.81 

Reach1 0.324 7620 .00 1175.19 1183.03 1181.17 1183.16 0.002501 3 .53 2811.48 915.60 0.28 

Reach1 0.324 7620.00 1175.19 1183.03 1181 .13 1183.16 0.002501 3.53 2811 .70 915.60 0.28 
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PROJECT DATA 
Pro~ect Title: McMicken Dam outlet was h 
PrOJeCt File : MOOWFP.prj 
Run Date and Time: 6/ 14/ 2013 8:58:47 AM 

Project in English units 

Project Description: 
McM1cken Dam outlet wash Floodplain oe1ineati on Study 
Contrac t FCD 2011C003 
Assignment 4 

Consultant : RBF Consult ing 
2929 North Central Avenue 
#800 
Phoe nix, AZ 85012 

Mode l Geometry based upon 1' contour interval 
mapping 

Vertical Datum in NAV088 

Aerial mapping provided by the Flood 
control oistnct of Maricopa county for McMicken Outfal l channel Mapping , 
Contract FCD 2012C033, Fl i ght Date October 8, 2012. 

HEC- RAS Version 
4.1.0 
McMicken Dam Outlet wash i s tributary to the Agua Fria River 

Last Run 
Date June 14 , 2013 

PLAN DATA 

Plan Title: Floodpla i n Delineation 
Plan File h:\PDATA\133347\ Calcs\Strmwater\Hydraulics\MOOWFP pOl 

Geomet r y Title: Existing Conditions 
Geometry Fi 1 e h: \PDATA\133347\Cal cs\Strmwat er\Hydrauli cs\MOOWFP .g01 

Fl ow Title 
Flow File 

Existing Conditions 
h:\PDATA\ 133347\ Cal cs \ Strmwat er\Hydrauli CS\MDOWFP . f01 

Plan Summa r y Information: 
Number of: Cross Sections = 53 Multiple Openings = 

Inline Structures = 
Lateral Structures = 

Cu lverts 4 
Bridges 0 

Computational Information 
Water surface calcula t ion t:olerance .. 0.01 

~~!~~~~ 1 n~~g!~ ~f 1 i~!~~~i~n~o 1 erance : ~O 01 
Maximum difference tolerance • 0.3 
Flow tolerance factor 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance calculation Method: At breaks in n values only 

~~~~~~~~i ~~~1e F~~~h~~~i me: ~~b~~~~i ~~;w:1'~:ce 
Encroachment Data 

Equa 1 conveyance = T rue 
Left offset = 
Right offset 

River = MOOW 
RS Profile 
4. 794 2% 
4.699 2% 
4.601 1% 
4. 506 1% 
4. 388 1% 
4.193 2% 
4.199 2% 
4.104 2% 
3.973 1% 
3.878 1% 
3.800 1% 
3. 706 1% 
3. 589 2% 
3.494 1% 
3. 399 1% 
3. 350 2% 
3.ll0 1% 
3.166 1% 
3.171 1% 
3.077 1% 
2.986 1% 
2.891 1% 
2. 787 2% 
1.691 2% 
2.631 1% 
1.603 1% 
1 . 556 1% 
2.461 2% 
2. 367 1% 
2. 272 1% 
2.196 1% 
2.151 1% 
1.050 1% 
1. 899 1% 
1. 804 2% 
1. 671 1% 
1. 576 1% 

Reach = Reachl 
Method value1 

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 
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 

value2 
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 

Page 1 



l. SOl 2% 
1. 481 2% 
1. 406 2% 
1. 362 2% 
1.267 2% 
1.137 2% 
1.042 2% 
0.937 2% 
0.823 2% 
0. 792 2% 
0. 744 2% 
0. 709 2% 
0.603 2% 
o. 509 2% 
0.414 2% 
o. 324 2% 

River = MOOW 
RS Profile 
4. 794 1% 
4.699 1% 
4.601 1% 
4.506 1% 
4.388 1% 
4.293 1% 
4.199 1% 
4.104 1% 
3.973 1% 
3.878 1% 
3.800 1% 
3. 706 1% 
3. 589 1% 
3.494 1% 
3. 399 1% 
3. 350 1% 
3.310 1% 
3.266 1% 
3 . 171 1% 
3.077 1% 
2.986 1% 
2.891 1% 
2. 787 1% 
2.692 1% 
2.632 1% 
2.603 1% 
2.556 1% 
2.461 1% 
2. 367 1% 
2 . 272 1% 
2 . 196 1% 
2.151 1% 
2.050 1% 
1. 899 1% 
1. 804 1% 
1. 671 1% 
1. 576 1% 
1. 501 1% 
1. 481 1% 
1. 406 1% 
1. 362 1% 
1. 267 1% 
1.137 1% 
1.042 1% 
0.937 1% 
0.823 1% 
0. 792 1% 
0.744 1% 
0.709 1% 
0.603 1% 
o. 509 1% 
0.414 1% 
0 . 324 1% 

River "' MOOW 
RS Profile 
4.794 1% FW 
4 . 699 1% FW 
4.601 1% FW 
4 . 506 1% FW 
4. 388 1% FW 
4.293 1% FW 
4 . 199 1% FW 
4.104 1% FW 
3 . 973 1% FW 
3.878 1% FW 
3.800 1% FW 
3. 706 1% FW 
3.589 1% FW 
3.494 1% FW 
3. 399 1% FW 
3.350 1% FW 
3.310 1% FW 
3.266 1% FW 
3.171 1% FW 
3.077 1% FW 
2.986 1% FW 
2. 891 1% FW 
2. 787 1% FW 
2. 692 1% FW 
2.632 1% FW 
2.603 1% FW 
2.556 1% FW 
2.461 1% FW 
2 . 367 1% FW 
2.272 1% FW 
2.196 1% FW 
2.151 1% FW 
2.050 1% FW 
1. 899 1% FW 
1. 804 1% FW 
1. 671 1% FW 
1. 576 1% FW 
1. 501 1% FW 
1. 481 1% FW 
1. 406 1% FW 
1. 362 1% FW 
1. 267 1% FW 
1.137 1% FW 
1.042 1% FW 
0.937 1% FW 
0.823 1% FW 
0. 792 1% FW 
0. 744 1% FW 
0. 709 1% FW 
0.603 1% FW 
0. 509 1% FW 
0.414 1% FW 
0. 324 1% FW 

Reach = Reachl 
Method value1 

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 
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 
0 0 
0 0 
0 0 
0 0 
0 0 

Reach = Reach! 

value2 
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 
0 
0 
0 
0 
0 

Method value! va1ue2 
1 9975.8410149.87 
1 9969.8310165.48 
1 9959 . 3710202.38 
1 9956.2410276.22 
1 9932.9410358.68 
1 9905 10140 
1 9977.2110091.05 
1 990010095. 81 
1 9844. 681012 7. 07 
1 9851.1410123.26 
1 9653.1210075.15 
1 9741.9610063.12 
1 9929.0510147.75 
1 9917.73 10229.7 
1 9919.1410187.24 
1 9883.1910226.12 
1 9892.2710299.26 
1 9923.3210317.86 
1 9670.310212.05 
1 960010066.01 
1 9982. 9910197.06 
1 9923.0510052.95 
1 9910.110117.77 
1 9939.1210106.24 
1 9894 . 0610089. 68 
1 9910 .110101. 54 
1 9907.9710095.47 
1 9907.6710093.09 
1 9920.2310066.85 
1 9973.2310161.58 
1 9925.7910100.67 
1 9901.9710075.67 
1 9801.13 10246.7 
1 9788.8310223.82 
1 9788.8710218.98 
1 9787. JJ10220. 36 
1 9776.5610224.42 
1 9808.3110242.12 
1 9803.4710266.57 
1 9762.6610228.82 
1 9773.9910234.81 
1 9789.06102 31.06 
1 9779.6910216.39 
1 9764.7610243.09 
1 9792.5810238.29 
1 9495. 8410248. 88 
1 9427.7510227 . 58 
1 9388. 8910188. 89 
1 9456.7510221.05 
1 9800 10600 
1 9255.9110400 . 06 
1 9668.3610519.95 
1 9820.531084 3.96 

MOOWFP. rep 
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MOOWFP . rep 

GEOMETRY DATA 

Geometry Title: Existing Conditions 
Geometry File : h: \ PDATA\ 133347\ Calcs\ Strmwater\ Hydrauli cs\ MOOWFP.g01 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 

RS: 4.794 

oesc ri pti on: 
Station Elevation Data 284 

..... ~;: .... ;l:~ ..... ~;: .... ;!:~ ..... ;;: .... ;l!~ ..... ;;: .... ;!~Y ••••• ;;: •.•• ; ! :~ 
9000 1319.55 9010.04 1319.45 9015.58 1319.5 9018.4 5 1319.53 9028.61 1319 . 52 

9030.6 1319.53 9032.49 1319.53 9038.98 1319.44 9039.93 1319.42 9046 . 8 1319.36 
9047.32 1319.35 9047.82 1319.35 9053.77 1319.29 9058.74 1319.22 9060.61319.19 

9065 . 2 1319.14 9069.05 1319.09 9071.38 1319.15 9073.15 1319.09 9073.78 1318.99 
9082.65 1318.79 9083.39 1318.77 9084 . 03 1318.76 9091.03 1318.56 9093.93 1318.48 
9099.39 1318.35 9102.38 1318.28 9104.83 1318.21 9111.84 1318.11 9114.24 1318.06 
9116.24 1317.98 9130.27 1317.8 9131.54 1317.77 9133.26 1317.75 9142.18 1317.67 
9146. 59 1317.64 9158.13 1317.47 9159 . 41 1317.47 9173.02 1317.41 9175.67 1317.43 

9177 . 1 1317.41 9190. 28 1317. 31 9194.03 1317. 2 3 9201. 98 1317. 22 9202. 86 1317. 24 
9207. 55 1317.25 9209.91317.28 9210.4 1317.3 9212 . 89 1317 . 3 9222 . 191317.41 
9223.32 1317.42 9231.061317.48 9232.491317.49 92 34.5 3 1317.519246.97 1317.57 
9247.96 1317.56 9248.46 1317.55 9254.02 1317.55 9255. 4 1317.58 9264.8 1317.56 
9267.24 1317.56 9270.89 1317.56 9279.41 1317.48 9284.86 1317.5 9289.96 1317.44 
9294.19 1317.49 9298.11 1317.44 9301.44 1317.3 9310.39 1317.19 9312.96 1317.13 
9322.45 1316.87 9322.5 1316.87 9322.58 1316.87 9331.5 5 1316.67 9342 . 77 1316.47 
9344.47 1316.45 9345.11 1316.44 9351.59 1316.33 9359.41 1316.2 9361.48 1316.16 
9366.52 1315.95 9369.26 1315.88 9377.8 1315.72 9379.5 5 1315.69 9386 . 57 1315.54 
9397.79 1 315.25 9400. 511315.23 9403.72 1315.19 94 0 8. 55 1 315.12 94 11 . 161315 .19 
9412.96 1315.19 9415.13 1315.03 9418.59 1314.97 9423.98 1314.81 9427 . 95 1314.76 
9431.78 1314 . 7 9434 1314.64 9463.95 1314.24 9464.52 1314.23 9464 . 99 1314.22 
9465.72 1314.25 9469 . 35 1314.23 9472 . 24 1314.16 9475 . 54 1314.14 9477.39 1314.13 

9482. 3 1314.05 9485. 33 1314.04 9486. 58 1314.04 9489. 51 1313. 92 9492.01 1313.88 
9493.561313.83 9498.63 1313.819498.991313.819501.85 1313 . 79 9503 . 811313.79 
9508.061313.73 9513.52 1313 . 73 9517.54 1313.73 9518.92 1313.72 9526.74 1313.71 
9528.95 1313.719533 . 68 1313.7 9537.42 1313.74 9539.77 1313.73 9542.6 1313.63 

9552.1 1313.64 9555 . 91 1313 . 59 9559.09 1313.59 9562 1313 . 59 9567.92 1313.51 
9570.07 1313.5 9571.72 1313 . 48 9573.461313.45 9574 . 98 1313.45 9575.84 1313.45 
9576.73 1313.5 9587.39 1313.49 9589.16 1313.49 9592.44 1313.35 9593.23 1313.35 
9596.23 1313.35 9599.791313 . 38 9602.27 1313.38 9605 . 18 1313.38 9609.12 1313.35 
9611.35 1313.35 9613.61 1313.31 9616.14 1313.35 9620 . 1 1313.27 9622.55 1313.27 

9625.2 1313.23 9628.6 1313.26 9631.22 1313.26 9634.69 1313.21 9637.24 1313.21 
9639.06 1313.2 9641.14 1313.12 9646.57 1313.18 9649.4 1313.18 9651.62 1313 .18 
9653.791313.14 9655.791313.14 9660.04 1313.02 9662.49 1313.02 9664.97 1313.02 
9667.2 3 1312.98 9683. 67 1312. 89 9686.1 1312. 92 9688. 77 1312. 82 9691. 51 1312. 76 
9698.56 1312.72 9701.59 1312 . 72 9711.28 1312.71 9719 . 96 1312 . 65 9728.62 1312.6 
9737.181312.719745.561312.55 9749.111312.54 9756. 7 1312.42 9757.32 1312.41 
9763.61 1312.35 9763.87 1312 . 35 9764.51 1312.36 9764.64 1312.37 9773.03 1312.3 
9776.98 1312.28 9788.91 1312.27 9797.42 1312.25 9824.74 1312.14 9841.18 1312.06 
9852.81 1312 9857.81 1312 9863.41 1311.9 9866.96 1311.87 9872 . 52 1311.87 
9872.65 1311.86 9876.33 1311.91 9877.91311.93 9878.06 1311 . 93 9883.65 1311.87 
9883.95 1311.86 9888.3 1311 . 81 9888.71 1311.8 9889 1311 . 8 9893.25 1311.68 
9893.61 1311.68 9897.55 1311.63 9897.83 1311.63 9902.3 5 1311.85 9902.61 1311.85 
9902.78 1311. 87 9905. 6 1311. 77 9906 1311. 79 9908. 56 1311. 69 9908. 87 1311. 68 
9910.62 1311. 66 9911. 27 1311. 66 9914. 12 1311. 6 9916. 56 1311. 51 9920. 53 1311. 39 

9923 1311 . 31 9926.14 1311 . 43 9932.35 1311.54 9934 . 55 1311.49 9935.49 1311.49 
9938 . 54 1311.49 9939 . 6 1311 . 55 9941.19 1311.54 9942.07 1311 . 54 9945.37 1311.45 
9946.66 1311.42 9948.35 1311.33 9950.55 1311.31 9951.68 1311.24 9954.86 1311.19 

9956.7 1311.22 9958.73 1311.24 9960.75 1311.28 9962.34 1311.29 9964.86 1311.29 
9965.94 1311.3 9971.95 1 311 . 23 9973 . 68 1311.21 9975.84 1311.1 9981.03 1309.86 

9982 . 61309.45 9988 .011308 . 45 9992.67 1307.59 9996.84 1307.44 10000 1307.32 
10001.791307.2610003 . 11 1307.310013.681307.5910036.66 1308.3210039.811308.41 

10042 . 9 1308.510056.85 1308 . 8110058 . 67 1308.9 10065. 7 1309 . 2810070.08 1309.49 
10075.73 1309.7710077.48 1309 . 9510078 . 79 1310.210096.111310.2810102.36 1310.35 
10106.07 1310.3210118.981310.2410127.73 1310.7510132.79 1311.1110135.611311.73 
10136.22 1311.8310137.381312.2310143.311314.2310148.81 1316.3910152.12 1317.66 
1015 5. 96 1319. 24 10160 1320. 9110162. 54 1321. 9610164. 35 1322.07 10164.4 1322.07 
10164 . 67 1322.0710173.81 1321.9410173.88 1321.9410176.63 1321.75 

Manning's n va 1 ues 3 
Sta n val Sta n val Sta n val ..................................................... 

9000 .OS 9975.84 

Bank Sta: Left Right 
9975.8410078.79 

CROSS SEcriON 

RIVER: MOOW 
REACH: Reach1 

INPUT 
Oe s cri pti on: 

.0310078.79 . OJ 

Lengths: Left channel Right 
433.5 soo 518.6 

RS: 4.699 

Station Elevation Data 490 

Coeff Contr. Expan. 
.1 .3 

..... ~;: .... ~!~~ ..... ~;! .... ~!~~ ....... ~;: ..... ~!~~ ..... ~; : .... ~ ! ~Y ..... ~;: .... ;!~~ 
85001319.52 8500.54 1319.51 8509.33 1319.4 8511.591319.33 8515.54 1319.32 

8521.03 1319.28 8524.98 1319.27 8529.1 1319.27 8532.03 1319.26 8536 . 11 1319.22 
8546.14 1319.16 8547.48 1319.16 8548.561319.15 8551.591319.46 8552 . 94 1319 . 42 

8555.6 1319.49 8557.51 1319.45 8559.8 1319.35 8560. 21 1319.33 8561.32 1319 . 24 
8562.75 1319.12 8563.72 1319.07 8565.81318.97 8567.7 1318.92 8570 . 7 1319.48 
8571.17 1319.48 8575.02 1319.46 8575.85 1319.48 8576.88 1319.46 8580 . 25 1319 . 39 
8581.72 1319.29 8583.11 1319.22 8584.13 1319 8585. 6 1318.56 8587 . 61 1318.45 
8590 . 361318.74 8591.2 1318.74 8591.98 1318.82 8593.33 1318 . 82 8594.43 1318.78 
8597.211318.87 8599.96 1318.84 8610.54 1318.66 8616.38 1318 . 54 8622.891318.46 
8623.84 1318.46 8625.22 1318.43 8626.96 1318.41 8643.86 1318 . 36 8644.58 1318.35 
8645.711318.34 8650.74 1318.3 8663.34 1318.33 8664.82 1318 . 32 8665.991318.31 
8667.14 1318.32 8671.46 1318.41 8685.82 1318.17 8686.17 1318.21 8686.64 1318.18 
8687.14 1318.17 8687.59 1318.17 8688.03 1318.19 8697 .9 1318 . 19 8698.73 1318.23 
8700.46 1318.27 8702.29 1318.28 8703.6 1318.28 8706.27 1318.3 8716.33 1318.23 
8717.93 1318.118720.83 1318.18724.981318.08 8728.54 1318.07 8735.18 1318.03 
8735.83 1318.02 8743.32 1317 . 96 8755.861317.84 87 57.74 1317.84 8761.93 1317.82 
8771.63 1317.75 8774.83 1317.718786.561317.58 879 3 .54 1317.53 8798.66 1317.5 
8812.88 1317.36 8814.44 1317.36 8827.75 1317.25 8831.2 3 1317.218841.61 1317 . 1 
8847.97 1317.05 8855.04 1317.03 8856.02 1317.03 8858.6 5 1316.99 8863. 55 1317.04 
8865.12 1317.03 8866.3 1317.07 8868.03 1317.06 8872.66 1317.08 8875.08 1317.03 
8876.16 1316.96 8878.85 1316 . 81 8879.5 1316.79 8880.64 1316.83 8881.93 1316.86 
8882.64 1316.86 8886.99 1316.88 8888.13 1316.89 8896.06 1316.7 8896.61 1316.69 
8903.12 1316.72 8904.18 1316.7 5 8905.63 1316.75 8910.92 1316.88 8913. 52 1317 

8914 . 11317.04 8916.43 1317 .14 8918.65 1317.14 8918.77 1317.13 8922.011316.83 
8922 . 53 1316.81 8922.91 1316.81 8923.65 1316.8 8928.5 3 1316.69 89 32.43 1316.62 
8934.23 1316.63 8935.45 1316.63 8956.35 1316.58 8957. 391316.57 8958.14 1316.56 
8963.23 ll16.S4 8965.94 1316.47 8972.14 1316.43 897 5 . 58 1316.41 8991.1 1316.35 
8996.25 1316.34 9008.4 1316.2 9018.75 1316.09 9025.64 1316.02 9026.46 1316.02 
9029.92 1316.01 9031.44 1316.06 9035.25 1315 . 97 9036.1 5 1315.9 9036.54 1315.88 
9039.04 1315.83 9041.55 131 5 .82 9042.89 1315.8 9046.3 7 1315.85 90 51 .99 1315.83 
9054.69 1315.8 9059.86 131 5 .66 9060.86 131 5.66 9063 .91 1315.65 9067.96 1315.65 
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,'o~DQWFP. rep 
9072.71 1315.59 9077.23 1315.58 9079.62 1315.57 9084.52 1315.57 9087.87 1315 58 

9091. S 1315 . 53 9095 .I 1315. S 9097.38 1315.49 9099.66 1315.49 9101.8 1315.48 
9106.22 1315.46 9110.61 1315.47 9116.25 1315.44 9118.43 1315.45 9121.41 1315.4 
9114.811315.39 9118.37 1315.37 9131.1 1315 . 36 9133.38 1315.36 9136.45 1315.35 
9141.54 1315.31 9144.05 1315.31 9147.1 1315.3 9150.14 1315.3 9151.39 1315.31 
9161.65 1315.17 9163.191315.11 9166.9 1315 . 16 9167.93 1315.15 9171.091315.17 
9180.73 1315.33 9184.31315.31 9186.62 1315.28 9192.22 1315.23 9196.6 1315.2 
9199.08 1315.18 9103.191315.17 9104. 15 1315.18 9104 . 761315.14 9105.481315.16 
9108.96 1315.17 9111.51 1315.13 9114.16 1315.13 9118.19 1315.1 9119.84 1315.1 
9221.76 1315.09 9223.48 1315.07 9229.2 3 1315.08 9230.23 1315.07 9234.02 1315.07 
9138.76 1315.05 9139.14 1315.06 9140.07 1315.04 9144.63 1315.04 9146.59 1315.03 
9147.461315.01 9151.14 1315.03 9157.8 1314.87 9158.07 1314.87 9158.71 1314.88 
9260.24 1314.93 9262 . 65 1314 . 94 9263.56 1314.94 9264.97 1314.919265.711314.91 
9268.34 1314.86 9271.45 1314 . 74 9271.63 1314.74 9277.87 1314.58 9279.181314.58 
9280.77 1314.59 9289 . 22 1314.65 9294 1314 . 66 9294.68 1314.66 9296.1 1314.65 
9296.95 1314.66 9298.95 1314.65 9299.59 1314 . 65 9305.3 1314.62 9307.59 1314.61 
9307.93 1314.619317 . 51 1314.54 9317.64 1314.54 9320.96 1314.52 9323.481314.51 

9323.7 1314.519330.28 1314.46 9336.45 1314.48 9338.49 1314. 46 9339.32 1314.45 
9344 . 64 1314.46 9347.59 1314.38 9350.33 1314.319354.87 1314.25 9356.27 1314.23 
9358 . 16 1314.23 9360.66 1314.21 9367.45 1314.16 9369.3 1314.16 9372.4 1314.15 
9379 . 12 1314.12 9383.26 1314.08 9384.26 1314.08 9385.16 1314.07 9389.38 1314.05 
9390 .13 1314.04 9392.51 1314.05 9399.8 1314.04 9405.35 1314.11 9405.85 1314.13 
9406.05 1314.13 9411.14 1314.33 9411.69 1314.36 9413.16 1314.29 9414.23 1314.23 
9417.87 1313.93 9418 . 12 1313 . 94 9419.62 1313.96 9426.98 1314.02 9429.89 1314.01 
9431.85 1314.04 9435 1313.93 9441.57 1313 . 93 9445.18 1313.94 9449.18 1313.9 
9451.311313.88 9454.811313.79 9466.31313.79 9469.261313.74 9480.81313.74 
9482.07 1313.72 9485.231313.66 9498.99 1313 . 66 9504.531313.59 9504.84 1313.59 
9511.14 1313.38 9511.66 1313.38 9517.11 1313.41 9517.61 1313.4 9511.99 1313.41 
9524.611313.419529.52 1313.42 9538.6 1313 . 42 9540.54 1313.319541.62 1313.31 
9544.511313.16 9546.46 1313.15 9550.081313.21 9551.33 1313.219555.65 1313.06 
9558.06 1313.06 9559.91 1313.07 9563.45 1313.03 9565.67 1313.04 9574.39 1313.04 
9576.17 1312.96 9577.96 1312 . 96 9580.44 1312.919584.81 1311.919589.92 1311.81 
9591.591312.79 9594.32 1312 . 78 9598.55 1312.7 9612.96 1312.7 9618.081312.63 
9618.48 1311.61 9613.01 1311.49 9613.31 1311.49 9616.45 1311.48 9619.19 1311.47 
9631.85 1312.47 9636.29 1312.46 9643.39 1312.46 9644.381312.47 9647.67 1312.52 
9653.331312.52 9656.12 1312.47 9664.511312.47 9666.3 1312.419667.72 1312.41 
9670.081312.33 9706.86 1311 . JJ 9707.13 1311.34 9711.68 1312.27 9713.61311.16 
9717.931312.26 9721.79 1312 . 25 9722.11 1312.26 9722.38 1312.26 9726.37 1312.14 
9726.791312.14 9730.83 1312 .08 9731.43 1312 . 06 9735.011312.06 9735.73 1312.09 
9740.4 1312.19741.38 1312 . 06 9745.731311.06 9746.6 1312.03 9747.66 1311.01 
9757.4 1312.02 9758.531311 . 98 9759.811311 . 98 9763.12 1312.019764.711312.01 

9767.08 1311.99 9769 . 2 1311.94 9773.22 1311.94 9775.86 1311.93 9776.48 1311.93 
9778.611311.92 9781.03 1311.95 9782.39 1311.98 9784.211311.95 9786.53 1311.94 
9789.13 1311.93 9790.93 1311 . 93 9793.88 1311.92 9795.14 1311.94 9796.15 1311.93 
9796.311311.89 9799 . 75 1311.84 9801.08 1311.82 9804.43 1311.82 9805.12 1311.83 
9809.14 1311.88 9809.99 1311.9 9810.6 1311.89 9814.17 1311.94 9814.94 1311.93 
9816.68 1311.93 9817.29 1311.92 9815.28 1311.91 9818.17 1311.85 9829.36 1311.85 
9833.17 1311.76 9837.52 1311.74 9841.69 1311.85 9846.511311 . 78 9847.83 1311.78 
9851.19 1311.76 9852.05 1311.75 9856.35 1311 . 61 9857.8 1311.58 9861.14 1311.53 
9865.4 1311.58 9866.62 1311 . 55 9868.03 1311.55 9871.65 1311.32 9872.93 1311 . 34 

9876.76 1311.34 9878.411311.39 9882.611311.39 9883.89 1311.36 9886.22 1311.27 
9888.31 1311.23 9890.53 1311.19 9891.61 1311 . 11 9898.87 1311.11 990l.ll 1311.16 
9903.49 1311.16 9905.38 1311.13 9908.27 1311 . 19 9910.39 1311.19 9913.11 1311.15 
9917.04 1311.15 9918 . 11311 . 13 9922.481311.13 9926.311311.08 9929.65 1311 . 18 
9930.13 1311.1 9931.53 1311.14 9933.3 1311.12 9934.21 1311.12 9935.94 1311.16 
9938.64 1311.15 9940.36 1311 . 16 9941.97 1311.19 9944 1311.15 9945.16 1311.14 
9947.27 1311.19 9949.73 1311.19 9951.95 1311.14 9953 1311.15 9956.52 1311.13 
9957.8 1311.12 9960.04 1310.82 9963.48 1310.65 9965.83 1310.65 9969.19 1310.67 

9969.83 1310 . 71 9976 . 98 1309.31 9978.04 1309.1 9978.83 1308.97 9987.46 1307.56 
9991.7 1307.19 9995 . 29 1306.88 9999.87 1306.78 100001306.7810002.15 1306.76 

10014.27 1307.7610017.79 1308.0610018.56 1308.0810029.97 1308.4210035.85 1308.37 
10041.71 1308.3310056.76 1309.0410061.05 1309.1710065.15 1309.3410081.991309 . 77 

10098.2 1309.9810099.38 1310.0210100.33 1310 10111.7 1309.8510118. 51 1309.96 
10128.811310.0510134.42 1309.8610137.75 1309.7610140.72 1309.8910143.87 1310.45 
10144.14 1310.5110144.77 1310 . 5610149.73 1310.8810155.88 1311.710157.11313.04 
10163.92 1315. 9910165. 3 5 1316. 6210166. 65 1317 .1510177.03 1321. 4510177. 54 1321. 53 
10178.98 1321.7610181.16 1321.8110188. 54 1321.7910189.48 1321.7310191.77 1321.62 

Manning's n va 1 ues 
Sta n val Sta n val Sta n val ................................................ 

8500 .OS 9969.83 

Bank Sta: Left Right 
9969.8310099 .38 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
oesc ri pti on: 

.0310099.38 . OJ 

Lengths: Left channel Right 
493.3 519.12 522.8 

RS: 4.601 

Station Elevation Data 490 

Coeff Contr. Expan. 
.1 . 3 

••••• ;;~ •••• ~!:~*****~;~ •••• ~!;~ ••••• ~;~ •••• ;!;~ ••••• ~;~ •••• ;!;~*****~;~ •••• ;!:~ 
8500 1319.41 8517.15 1319.31 8518.17 1319.31 8518.85 1319.3 8519.87 1319.19 

8519.9 1319.28 8519.99 1319.27 8521.76 1318.89 8521.83 1318.89 8523.5 1318.99 
8523.58 1319 8523.99 1318.98 8515.54 1318.91 8518.09 1319.33 8531.81 1319.94 
8SJJ.OS 1319.83 8538.3 1319.44 8541.89 1319.1 854l.JJ 1319.06 8544.56 1319.05 

8547.7 1319.04 8549.85 1319.06 8552.03 1319.03 8553.87 1319.018557.62 1318.99 
8561.02 1318.99 8562.95 1318.98 8566.45 1318 .98 8587.56 1318.81 8592.1 1318.8 
8599.291318.74 8621 1318.66 8643.91 1318.59 8650.16 1318.53 8656.62 1318.5 

8673 . 8 1318.37 8695.17 1318.2 8705.97 1318.16 8717.64 1318.13 8721.461318.07 
8728.05 1317.96 8750.77 1317.75 8760.86 1317.66 8773.88 1317.59 8784.361317.54 
8788.45 1317 . 5 8816.54 1317 . 3 8818.34 1317.19 8819.06 1317.28 8811.19 1317.16 

8836.7 1317.18837.13 1317.1 8842.1 1317 . 04 8847.89 1316.99 8852.22 1316.94 
8854.77 1316.92 8857.22 1316.92 8863.56 1316.9 8867.76 1316.9 8869.81 1316.89 
8871.87 1316.89 8871.74 1316.85 8900.46 1316.7 8916.56 1316.61 8928.5 1316.51 
8936.42 1316.43 8937.63 1316.42 8940.11 1316.4 8941.44 1316.38 8945.53 1316.28 
8949 . 51 1316.1 8953.2 1316.19 8961.05 1316 . 15 8961.5 1316.15 8963 1316.14 
8966.94 1316 .14 8968. 61 1316.19 8970 1316 . 19 8970.91 1316.16 8972.07 1316 .13 
8980.44 1316 . 07 8981.13 1316.04 8984.14 1316 . 04 8986.39 1316.07 8987.87 1316.07 
8989.22 1316.18991.17 1316.16 8993.01 1316.12 8995.23 131 5.97 8999.391315.84 
9000.591315.83 9001.25 1315.83 9005.681315.819016.19 1315.819017.65 1315.82 
9021.191315.82 9022.7 1315.83 9024.04 1315.83 9027.6 1315.68 9028.98 1315.67 
9030.51 1315.67 9031.47 1315.68 9035.08 1315.69 9039.99 1315.69 9041.68 1315.67 
9044.57 1315.66 9047.97 1315.63 9050.17 1315 . 63 9051.43 1315.61 9056.17 1315.6 
9060.181315.59 9062.7 1315.61 9066.96 1315 . 6 9069.18 1315.59 9071.17 1315.58 
9074.481315.54 9076.4 1315.55 9081.17 1315 . 5 9084.92 1315.49 9087.56 1315.47 
9090.53 1315.45 9096.44 1315.61 9098.63 1315.6 9100.211315.59 9103.53 1315.46 
9106.91 1315.34 9110.12 1315.3 9111.05 131S.ll 9111.25 1315.32 9111.43 1315.31 
9114.11315.35 9118.7 1315.38 9119.67 1315.35 9123.79 1315.35 9124.73 1315.33 

9136.62 1315.219140.39 1315.2 9147.64 1315.13 9150.94 1315.09 9160.93 1315.04 
9164.97 1315 . 1 9168.16 l31S.06 9177.08 l31S . OJ 9179.53 ll1S.OI 9181.61 1314.98 
9189.59 1314.92 9194.42 1314.92 9198.12 1314.91 9214.92 1314.77 9215.52 1314.77 
9225.95 1314.76 9226.77 1314.76 9228.42 1314.75 9237.17 1314.719241.811314.68 
9243.81 l314.6S 9146.96 ll14.63 9154.51 1314.57 9257.18 lll4.57 9164.37 1314.51 
9265.84 1314.52 9269.45 1314.5 9270.59 1314.5 9274.4 1314.48 9275.55 1314.46 
9279.29 1314.44 9280.93 1314.43 9286.11 1314.43 9288.46 1314.42 9291.57 1314.39 
9294.41 1314.35 9199.91 1314.3 9301.54 1314.19 9305 . 211314.18 9307.88 1314.17 
9309.99 1314.21 9312.32 1314.18 9316.08 1314.18 9321 1314.17 9325.56 1314.13 
9335.77 1314.15 9337.65 1314.12 9339.81 1314.119342.761314 . 06 9346.32 1314.01 
9347 . 66 1313.98 9357.44 1313.98 9357.65 131 3.99 9357.96 1313.98 9361.48 1314 
9365.67 1313.97 9366.35 1313.94 9368.43 131 3.82 9370 1313.9 9371.69 1313.92 
9373.94 1313.92 9376.55 1313.93 9382.89 131 3.89 938J.JJ 1313.88 9383.63 1313.88 
9388 . 38 1313.819391.191313.76 9396.28 131 3.75 9402.26 l313.7S 9407.12 1313.69 
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• 

• 

MDOWFP rep 
9415.98 1313 . 69 9421.38 1313.65 9422.48 1313.64 9422 89 1313.64 9425.44 1313.61 
9434.15 1313.58 9438.1 1313.56 9439.JJ 1313.55 9442.55 1313.53 9444.92 1313.51 
9446 . 04 1313.51 9449.22 1313.49 9451.92 1313.45 9456.67 1313.45 9459.48 1313.43 
9468 . 05 1313.43 9471.82 1313.41 9474 . 57 1313.39 9476.8 1313.39 9480.49 1313.35 
9484 . 53 1313.35 9485.59 1313.34 9486 . 05 1313.34 9495.77 1313.31 9496.48 1313.29 
9498 . 82 1313.29 9501.44 1313.28 9507.64 1313.25 9507.99 1313.25 9512.54 1313.21 
9516.12 1313 . 17 9516.8 1313.16 9517.56 1313.15 9519.17 1313.14 9526.33 1313.07 
9533 . 98 1313.01 9534.59 1313 9535.94 1312.98 9542 . 44 1312.9 9545.5 1312.83 
9548.78 1312.82 9554.64 1312.87 9556.94 1312.85 9563.7 1312.86 9565.24 1312.86 
9571.91312.92 9577.44 1312.86 9578.2 1312.87 9581.58 1312.74 9582.2 1312.73 

9586.98 1312.73 9590.97 1312.66 9591.95 1312.66 9595 . 46 1312.619604.261312.59 
9607.06 1312.54 9610.07 1312.58 9610.67 1312.58 9610.9 1312.59 9611.39 1312.64 
9612.06 1312.69 9615.71 1312.89 9616.74 1312.75 9619.49 1312.59 9622.27 1312.48 
9622.47 1312.47 9627.18 1312.46 9631.49 1312.46 9639.28 1312.53 9639.37 1312.53 
9643.061312.73 9643.12 1312.73 9648.01 1312.6 9648.16 1312.59 9653.511312.32 
9659.66 1312. 32 9668. 64 1312. 36 9669. 52 1312. 36 9670 1312.41 9670. 66 1312.46 
9673.19 1312.62 9674.36 1312.66 9676.51 1312.69 9677.33 1312.68 9679.86 1312.52 
9680.61 1312 . 48 9681 1312.43 9682.3 1312.41 9683.81 1312.39 9696.07 1312.21 
9697.61 1312.22 9697.96 1312.22 9699.55 1312.25 9699.81 1312.25 9704 . 07 1312.2 
9704.39 1312.22 9705.6 1312.13 9708 1312.09 9709.33 1312.13 9714.17 1312.18 
9717.27 1312.15 9720.53 1312 . 13 9721.88 1312.12 9726.26 1312 . 09 9729.57 1312.1 
9729 . 87 1312.09 9730.02 1312.09 9734 . 53 1312 . 15 9739.08 1312 . 02 9745.48 1312.02 

9749.2 1312.08 9749.74 1312.07 9754.68 1311 . 94 9756.12 1311.94 9758.93 1311.93 
9761.08 1311.88 9764.93 1311.88 9766 1311.86 9771.04 1311.86 9775 . 19 1311.72 
9777.43 1311.72 9779.43 1311.73 9784.25 1311 . 73 9786.11311 . 74 9792.061311.74 

9794.2 1311.75 9797 . 77 1311.67 9799.791311.67 9804.06 1311 . 63 9806.081311 . 66 
9807.431311.66 9811.03 1311 . 65 9812.671311.72 9817.12 1311.719818 . 391311 . 63 
9823.19 1311.62 9825.28 1311.59 9831.25 1311.59 9836.35 1311.6 9841.49 1311.54 
9842 . 35 1311.5 9844 . 13 1311.5 9849.36 1311 . 49 9849.89 1311.52 9854.55 1311 . 46 
9857 . 48 1311.29 9861.23 1311.39 9863 . 38 1311.36 9866.63 1311 . 3 9867.01 1311.32 

9867.9 1311.25 9870 . 35 1311.2 9872 . 64 1311.12 9873.02 1311.11 9873.89 1311.05 
9875.3 1311.13 9876.34 1311.24 9878.06 1311.31 9879.69 1311.26 9881.311311.23 

9884.07 1310 . 94 9884.48 1310.9 9884.62 1310.89 9885.54 1310.82 9886.83 1310.87 
9887 . 54 1310.9 9888.9 1310.76 9889.081310.73 9890.22 1310.86 9890.661310.85 
9891.631310.75 9892.16 1310.77 9893 . 781310 . 78 9894.1 1310.8 9894.49 1310.85 
9896.17 1311.18 9898.05 1311.24 9902.4 1311 . 38 9903.39 1311. 41 9903.8 1311.42 
9904.25 1311.42 9907.65 1311.25 9909.34 1311.23 9911.81 1311.18 9914.17 1311.16 
9916.361310 . 98 9917.47 1310.86 9918.76 1310.8 9921.161310.26 9922.411310.29 
9922.62 1310 . 3 9924.46 1310.57 9924.82 1310.62 9925.02 1310.66 9925.11 1310.65 
9926.75 1310.51 9927.21 1310.61 9930.95 1311.22 9931.7 1311.22 9932.97 1311.19 
9935.05 1311.17 9937.761311.17 9939.411311.12 9942.35 1311.119944.42 1311.05 
9945.59 1311.03 9948.9 1310.95 9951.67 1310.96 9952.89 1311.04 9953.35 1310.98 
9958.83 1310 . 9 9959.37 1310.89 9966.61 1309.82 9969 . 91 1309.26 9972.63 1308.81 

9977.7 1307 . 9 9983.87 1307.53 9990.99 1307.24 9994.66 1307.03 9995.31 1307 
9995.91 1307 10000 130710005.58 1306.9910011.09 1307.2810016.44 1307.4 

10017.72 1307.4210017.81 1307.4310021.28 1307.7810023.62 1307.8210026.89 1307.84 
10029.94 130810032.91 1308.1710041.68 1308.5210042.98 1308.5610043.54 1308.59 
10052.95 1308 . 9710064.03 1309.4 10064.1 1309.410064.15 1309.410064.24 1309.41 
10073.24 1310.1410078.12 1310.1810080.85 1310.22 10082.2 1310.2310083.23 1310.23 
10090.89 1310.1410091.09 1310.1410091.13 1310.1410104.87 1310.1210105.87 1310.13 
10115.45 1310 . 310118.17 1310.2810123.23 1310.3210124.66 1310.1910125.34 1310.07 
10128.89 1310.110131.68 1310.18 10138.1 1310.19 10141.1 1310.1910147.27 1310.25 
10152.93 1310.310156.47 1310.3110162.55 1310.3610171.57 1310.5210172.63 1310.54 
10174.36 1310.6610178.64 1310.96 10181.6 1311.1910181.84 1311.2110181.98 1311 . 24 
10183.32 1311.4810185.78 1311.6710186.87 1311.7710189.34 1312.38 10193.6 1313.45 
10202.44 1316.5810205.51 1317.6410211.44 1320.3310213 . 91 1321.44 10214 1321.44 
10216.32 1321.4410219.311321.3910225.32 1321.31 10227.6 1321.2810228.07 1321.27 

Manning's n values 

••••• ~;: ••• ~.~!! ••••• ;;! ••• ~.~!! ••••• ;;: ••• ~.~=! 
8500 .05 9959 . 37 

Sank Sta: Left Right 
9959.3710073.24 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach1 

INPUT 
oesc ri pti on: 

. 0310073.24 .OJ 

Lengths : Left Channe l Right 
478.1 500 516.3 

RS: 4 506 

Station Elevation Data 313 

Coeff Contr. Expan. 
.1 . 3 

••••• ;;: •••• ~!:~ ••• ,..;;: •.• ,.~!:~ ••••• ;;: •••• ~!:~ .•••• ;;: ••.• ;!:~ ..... ;;: .... ;!:~ 
87001318.62 8703 1318.59 8708 . 411318.55 8715.01 1318.52 8726.95 1318.46 

8733.36 1318.44 8742.061318.41 8754 . 7 1318 . 36 8761.43 1318.32 8762.08 1318.32 
8762 . 8 1318 . 32 8773.15 1318.27 8780.57 1318.22 8788.14 1318.17 8798.95 1318.07 

8800.85 1318 . 07 8807.78 1318.02 8815.95 1317.97 8834.29 1317.87 8838.2 1317.84 
8840.22 1317.83 8846.981317.818859.23 1317.77 8873.89 1317.7 8874.07 1317.69 
8874.18 1317 . 69 8874.691317.69 8891.72 1317.62 8893.68 1317.6 8896.811317.59 
8898.711317.57 8900.2 1317.56 8912.381317.46 8919.22 1317.42 8923.891317.41 
8928.34 1317.38 8933.37 1317.47 8948.511317.41 8953.9 1317.43 8961.92 1317.37 
8971.761317.33 8978.111317.318982.611317.32 8984.5 5 1317.27 8986.22 1317.27 
8988.JJ 1317.26 9011.311317.119014.561317.119017.43 1317.08 9021.23 1317.14 
9022.491317 . 18 9025 1317.17 9026.53 1317.17 9028.5 2 1317.19029.73 1316.96 
9030.62 1316.96 9034.52 1316.96 9034.77 1316.97 9037.491316.98 9039.61317.01 
9041.15 1317 . 04 9044.691317.07 9044.84 1317.07 9044.99 1317.08 9048.97 1317.35 
9050.58 1317.49 9052.261317.519053.981317.49 9056.02 1317.48 9057.191317.47 
9058.64 1317.48 9059.34 1317.48 9062.02 1317.49 9064.11 1317.46 9064.43 1317.47 
9067.78 1317.44 9068.11317.44 9071.27 1317.4 9072.911317.33 9073.14 1317.JJ 
9075.89 1317.29 9078.85 1317.26 9081.56 1317.24 9084.34 1317.25 9088 1317.25 
9094.61317.26 9097.75 1317.23 9099.711317.25 9103.2 5 1317.2 9111.93 1317.15 

9114.411317.14 9114.97 1317.16 9116.081317.14 9117.4 5 1317.18 9119.07 1317.14 
9121.2 1317.13 9122.461317.13 9155.77 1317.06 9173.9 5 1317.07 9174.991317.07 

9175.081317.07 9175.691317.07 9180.54 1317.25 9182.03 1317.3 9182.66 1317.3 
9183.36 1317.29 9184.37 1317.29 9187.24 1317.27 9189.61 1317.28 9190.63 1317.27 
9192.691317.07 9193.67 1316.96 9194.91316.92 9196.9 1316.82 9198 . 7 1316.84 
9200.JJ 1316.84 9200.91 1316.84 9201.65 1316.84 9202.21 1316.85 9203 . 8 1316.83 
9209.511316.82 9217.711316.78 9233.4 1316.66 9261.2 1316.47 9269.47 1316.42 
9286.191316.36 9289.85 1316.33 9295.74 1316.31 9302.88 1316.27 9317.93 1316.19 

9326.6 1316.13 9331.17 1316.08 9340.39 1316.03 9348.JJ 1315.97 9354.61 1315.94 
9355.38 1315.94 9361.52 1315.87 9364.98 1315.84 9366.12 1315.84 9371.97 1315.85 
9377.55 1315.79 9392.07 1315.74 9405.72 1315.69 9414.84 1315 . 67 9433.45 1315.52 
9438.21 1315.48 9446.69 1315.39 9476.93 1315.09 9479.63 1315.06 9480.27 1315.06 
9490.53 1315 9518.02 1314.84 9522.54 1314.79 9529. 5 1314.74 9544.15 1314.59 
9547.04 1314.57 9557.95 1314.47 9559.65 1314.45 9573.36 1314.33 9574.681314.32 
9574.95 1314 . 32 9588.12 1314.22 9589.74 1314.2 9601.08 1314.04 9604.11 1314.01 
9612.711313.86 9619.511313.83 9625.061313.85 9636.84 1313.78 9641.57 1313.77 
9645.67 1313 . 74 9660.92 1313.67 9677.981313.51 9681.29 1313.5 9681.881313.49 
9682.94 1313. 49 9686. 27 1313. 4 7 9702. 76 1313.4 9711.09 1313 . 39 9711. 97 1313.4 
9712.12 1313.4 9720.6 1313.38 9723.73 1313.4 9732.5 1313.46 9736.68 1313.63 
9742 .12 1313.68 9747.84 1313.65 9751.14 1313.63 9759.23 1313.64 9764.08 1313.63 
9769.03 1313.64 9772.28 1313.65 9778.92 1313.68 9788.12 1313.85 9788.47 1313.86 
9788. 55 1313. 86 9794. 4 1313. 95 9795. 46 1313. 94 9802. 38 1313 . 94 9806. 55 1313. 91 
9809.29 1313.91 9810.91 1313.86 9824.72 1313.82 9832. 2 1313.8 9839.411313.71 
9846.87 1313 . 7 9855.73 1313.619856.95 1313.44 9859.19 1313.37 9860.661313.51 
9863.91 1313.4 9865.011313.37 9866.25 1313 . 6 9866.87 1313.67 9868.911313.81 
9872.411314.17 9874.72 1314.25 9875.991314.22 9890.0 3 1313.69 9890.091313.69 
9911.07 1313.83 9919.53 1313.95 9933.64 1314.02 9933. 71 1314.02 9933.72 1314.02 
9933.81 1314.02 9934.04 1314.02 9940.43 1314.17 9944. 17 1315.52 9945.54 1315.76 
9949.77 1315.04 9950.58 1314.86 9955.05 1314.79 9956.24 1314.76 9960.191313.93 
9960.37 1313.88 9962.67 1313.19 9975.39 1309.4 9979.2 2 1308.19 9982.561307.59 
9986.89 1306.8 9989 1306.72 9993.65 1306.62 9996.1 5 1306.44 9998.73 1306.25 

10000 1306.3210010.39 1306.9110013.61 1307.0910016.42 1307.0510017.42 1307.06 
10018.091307.0410021.67 1307.0210029.491307.2810030.18 1307.3110030.57 1307.32 
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MOOWFP rep 
10037.05 1307.6110038.291307.71.10042.361308.03 10050.8 1308.410063.491308.93 
10067.78 1309.3110070.25 1309.5310075.26 1310.6710075.28 1310.6710075.32 1310.68 
10085.231312.6110094.281312.7210098.12 1312 . 7810099.511312.7710106.37 1312.91 
10110.82 1312.8610116 . 05 1312.8310121.57 1312.910133.72 1313.0810148.11312.58 
10151.22 1312.4510153.38 1312.5210163.58 1312.6810166.92 1312.6610179.36 1312.59 
10187.39 1312.910187.79 1312.91.10195.06 1312. 5410197.14 1312.4910201.86 1312.39 
10205.72 1312.3310210.16 1312.3410214. 36 1312. 3810215.46 1312.3510222 . 49 1312.21 
10226.09 1312.1310231.02 1312.0510234.88 1311.9910237.32 131210243.16 1312 
10251.72 1312.2210252.49 1312.2410253.07 1312.26 10260.3 1312.6510262.58 1312.95 
10265.27 1313.2110267.82 1313.8710274.56 1315.6910278.811317.0810282.91318.55 
10286.39 1320.2510288.92 1321.6110290.611321.5910291.561321.5910295.97 1321.64 
10300.17 1321.6710301.5 3 1321. 5910303.83 1321.43 

Manning's n values num= 3 
Sta n val Sta n val Sta n val 

frfr frfr • •• **"'"***" frfr * frfrfrfrfr fr ** * frfr ** •••• * * * ******** * * 
8700 .05 9956.24 

Bank Sta: Left Right 
9956.2410085.23 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Description: 

.0310085.23 .03 

Lengths: Left Channel Right 
666.5 624.32 600.9 

RS: 4.388 

Station Elevation Data 323 

coeff Contr. Expan. 
.1 . 3 

"'****~!.! •••• ~l:~'~<****~!.: •••• ~l:~***** ~!.: •••• ~l:~*****~!.: •••• ;l:~**"'*"'~!.! •••• ;l:~ 
90001323.38 9001.91323.36 9003.02 1323.35 9004.97 1323.5 9005.52 1323.57 

9006.94 1323.73 9007.68 1323.8 9008.2 1323.54 9008.33 1323.47 9008.55 1323.47 
9010.56 1323.46 9016.911323.33 9023.28 1323.25 9028.73 1323.13 9036.611323.13 

9038.4 1323.07 9041.84 1322.96 9045.3 1322.72 9045.4 1322.71 9046 1322.67 
9050.85 1322.35 9055.75 1321.93 9055.87 1321.92 9060.681321.68 9061.13 1321.63 
9064.72 1321.32 9065.281321.27 9066.12 1318.09 9066.24 1317.55 9067.17 1317.48 
9068.68 1317.45 9071.791317.44 9072.361317.44 9075.04 1317.35 9076.17 1317.32 
9076.711317.32 9081.24 1317.36 9084.191317.36 9085.061317.34 9086.67 1317.32 
9088.84 1317.4 9090.23 1317.4 9093.64 1317.48 9094.261317.46 9095.73 1317.43 
9099.32 1317.4 9101.2 1317.37 9102.53 1317.31 9105.09 1317.2 9107.84 1317.04 
9107.98 1317 . 04 9108. 42 1317.06 9108. 82 1317.07 9111. 99 1317 9113. 39 1316. 97 
9114.81 1316.95 9120.52 1316.86 9121.35 1316.9 9121.81 1316.9 9123.33 1316.9 
9148 .161316 . 76 9151.18 1316.719170.57 1316.619174.52 1316.59 9192.35 1316.52 
9193.061316.52 9193.62 1316.519195.981316.48 9209.03 1316.37 9213.51 1316.36 
9232.06 1316.4 9239.311316.42 9244.2 1316.35 9255.54 1316.2 9259.02 1316.19 
9267.18 1316 . 07 9269.4 1316.06 9275.43 1316.06 9277.28 1316.07 9278.46 1316.09 
9287.11 1316 . 17 9290.26 1316.21 9301.57 1316.08 9303.6 1316.05 9311.17 1316 
9316 . 361315.95 9329.19 1315.77 9330.04 1315.76 9337.881315.74 9344.13 1315.66 
9350 . 31 1315.61 9363 1315.69 9363.23 1315.69 9363.7 1315.7 9374.28 1315.68 
9379.22 1315.65 9384.84 1315.56 9387.98 1315.6 9397.52 1315.47 9408.48 1315.41 
9422.87 1315.33 9424.43 1315.32 9425.19 1315.31 9438.41 1315.21 9449.2 1315.18 
9449.25 1315.18 9466.08 1315.119467.91 1315.19484.38 1314.9 9486.79 1314.87 

9503.4 1314.72 9508.22 1314.69 9516.161314.62 9527.111314.61 9543.8 1314.5 
9544 . 97 1314.48 9556.29 1314.49 9564.38 1314.48 9574.06 1314.37 9584.43 1314.35 
9590 . 48 1314.42 9604.87 1314.28 9611.27 1314.21 9613.56 1314.17 9628.85 1314.18 
9629.85 1314.18 9630.34 1314.18 9635.65 1314.13 9647.511314.06 9650.13 1314.02 
9653.81314.03 9662.88 1313.97 9669.73 1313.98 9678.34 1313.919685.76 1313.77 

9696.291313.75 9701.42 1313.75 9712.081313.719718.38 1313.6 9726.26 1313.47 
9735 . 35 1313.36 9748.79 1313.22 9752.23 1313.19 9754.17 1313.18 9769.81 1313.09 
9779.68 1312. 98 9787. 96 1312. 88 9794. 37 1312. 81 9805. 62 1312. 62 9806. 34 1312. 61 
9812.53 1312.59 9823.88 1312.57 9825.17 1312.57 9834.261312.57 9848.58 1312.53 
9850.79 1312.54 9861.98 1312.41 9863.01 1312.39 9863.5 1312.39 9864.12 1312.39 
9872.61 1312. 42 9880.09 1312. 31 9886. 32 1312. 29 9890. 32 1312. 2 5 9892. 36 1312. 24 
9894.84 1312.29 9899.18 1312.29 9902.55 1312.38 9906.781312.45 9908.42 1312.44 
9909.111312.43 9913.361312.37 9913.37 1312.37 9913.381312.37 9913.4 1312.37 
9918.89 1312.14 9918.95 1312.15 9919.39 1312.14 9919.79 1311.96 9920.82 1311.53 
9921.24 1311.35 9921.33 1311.31 9921.82 1311.14 9923.83 1310.92 9924.54 1310.68 
9924.62 1310.66 9925.67 1310.57 9925.81 1310.58 9926.98 1311.59 9927.411311.99 
9927.73 1312.019928.42 1312.01 9929.71 1312.02 9930.22 1312.02 9930.87 1311.55 
9932.94 1310.83 9933.94 1310.72 9934.07 1310.71 9934.14 1310.68 9935.84 1310.4 
9935.95 1310.319936.161310.26 9937.88 1309.96 9938 . 291309.92 9939.58 1309 . 62 
9940.76 1309.43 9941.12 1309.28 9941.41 1309.1 9941.91 1308.89 9945.12 1308 . 41 
9950.09 1308 9954.98 1307.47 9965 . 03 1307.26 9965 . 12 1307 . 26 9965.18 1307 . 26 
9965.19 1307.26 9965.21 1307 . 26 9976 . 87 1307.65 9978 . 68 1307.45 9980.12 1307.36 
9981.14 1307.38 9983.95 1307.22 9993.54 1306.7 9994.91306.49 9995.64 1306 . 36 

9996.4 1306.41 9998.36 1306.47 9999.01 1306.43 10000 1306.3710000.66 1306 . 34 
10007 . 02 1306.5610009.77 1306.6210016.04 1306.5910017.09 1306.5710018 . 23 1306 . 62 

10026 1306.6610028.72 1306 . 6310031.64 1306.6310034.881306.7310037.38 1306.85 
10042.17 1307.1510056.75 1307.9410059 . 54 1308.1 10061.1 1308.17 10067.3 1308.46 
10067.36 1308.4710075.25 1308 . 85 10075.81308.9210082.54 1309.8510088.011310.45 
10091.03 1310.7310103.17 1310 . 8610104.32 1310.8610104.54 1310.8510105.88 1310.89 
10108.07 1310. 861012 3 .16 1310. 7 410126 . 08 1310. 7310139. 46 1310. 82 10148. 2 5 1310. 92 
10149.98 1310.7510151.45 1310 . 53 10158 . 1 1310.4810161.01 1310.5110166.37 1310.67 
10166.95 1310.710167.09 1310.710173.361310.7110176.4 1310.6910180.47 1310.69 
10189.04 1310.6710193.65 1310.6310198.21 1310.6410202.171310.6910206.62 1310.73 
10215.75 1310.6910221.85 1310.6410229.34 1310.710237.69 1310.6810245.95 1310.52 
10251.19 1310.4510257.19 1310.4610261.34 1310.3810263.55 1310.5110266 . 13 1310 . 69 
10266.87 1310.6510268.19 1310.41 10271.9 1310.3910277.23 1310.3910277.96 1310.39 
10278.21 1310.4610280.47 1311.1 10281 1310.910281.77 1310.6810282.52 1310 . 37 
10288.18 1310.410293.22 1310.4410299.35 1310.4710301.89 1310.510307.54 1310 . 58 
10309.01 1310.610310.31 1310.610316.84 1310.610319.63 1310.5410322.661310.52 
10325.59 1310.5410327.73 1310.54 10331.1 1310 .69 10334 1310.810340 .05 1311.36 
10340.27 1311.37 10340.7 1311.4410345.77 1312.210348.41 1312.9410353.84 1314.53 
10357.97 1315.910362 . 27 1317.3510368.66 1319 .9310371.52 1321.0710372.761321.05 
10373.24 1321.0510374.84 1321.0310383.24 1320.95 

Manning's n va 1 ues nurn= 3 
Sta n Val Sta n val Sta n val 

••••••••• **. *"'********* **** *. "'******** * ••••••••• 
9000 . 05 9932.94 

Bank Sta: Left Right 
9932.9410091.03 

CROSS SECTION 

RIV ER: MDOW 
REACH; Reach! 

INPUT 
Descripti on: 

.0310091.03 

RS: 4. 293 

Station Elevation Data 307 

.03 

coeff Contr. Expan. 
.1 . 3 

*****;;:.,., •• ~l:~ ••.. ,.,~~:*"**~l:~ ••• *.~;:.,., •• ~l:~ ••••• ;;:,.,.,., . ~!:~,., •• ,.,,., ~;:****~l:~ 
94001317.61 9400.64 1317.58 9405.67 1317.45 94111317.319420.24 1317.11 

9424.761317.06 9440.391316.89 9448.2 1316.8 9463.32 1316.68 9465.77 1316.66 
9484.18 1316.38 9485.55 1316.37 9496.15 1316.35 9500.54 1316.32 9508.01 1316.23 
9512.09 1316.2 9528.62 1316.12 9530.42 1316.11 9531.82 1316.11 9539.98 1316.05 
9553.52 1315.96 9560.82 1315.93 9572.11315.85 9577.61 1315.85 9580.99 1315.84 
9596.27 1315.82 9596.61315.82 9609.93 1315.78 9623.98 1315.53 9624.84 1315 .52 
9627 .461315.52 9644.551315.58 9648.47 1315.54 9663.93 1315.38 9667.211315.38 
9669. 68 1315 . 34 9689. 62 1315. 24 9694. 3 1315 .19 9705.07 1315. 11 9707. 73 1315.07 
9718.65 1314.99 9721.04 1314.96 9721.85 1314.96 9724.35 1315.01 9728.34 1315.08 
9732.46 1315.06 9741.691314.99 9750.72 1314.91 9757.86 1314.86 9768.27 1314.76 

9770.4 1314.75 9776.45 1314.77 9785.04 1 314 .81 9787.44 1314.86 9792.64 1314.95 
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• 

• 

MOOWFP. rep 
9798.3 1314.89 9804.391314.82 9817.831314.73 9820 . 72 1314.719821.85 1314.7 
98J8.J 1314 . 56 9847.27 1314 . 54 9857.J 1314.52 986J . 4J 1314.52 986J.66 1314.52 

9863.911314.52 9879.13 1314.43 9884.55 1314.37 9889.74 1314.319903.34 1314.33 
9907.75 1314.JJ 9914.JJ 1314.2J 9922.181314.16 992J.89 1314.08 9925.181314.08 
9929.85 1314.03 9931.53 1314.01 9934.78 1313.86 9935.42 1313.85 9942.45 1313.49 
9942.74 1313.48 9943.55 1313.41 9949.2 1313.27 9951.93 1313.23 9954.15 1313.19 
9954.89 1313.12 9956.52 1313 . 08 9957.96 1312.88 9958.J9 1312.84 9958.6J 1312.74 
9960.84 1312.08 996J.67 1J11.01 996J.92 1310.88 9964.19 1310.81 9965.94 1310.25 
9967.6J 1J09.59 9968.5 1309.319970.47 1308.76 9972.511308.17 997J.28 1J07.94 
9974.96 1307. 56 9977.08 1307.24 9978.07 1307.06 9981.7 5 1306.69 9982 . 74 1306.55 
9985.57 1306.J2 9986.45 1306.2J 9988.2 1306.119989.261306.05 999J.48 1305.74 
9995.95 1305.6 9996.9J 1305 . 49 9999.13 1305.6J 10000 1305 . 6610006.59 1305.91 

10009.64 1306.09 10011 1306.1610017.59 1306.2610019.7J 1306.2810021.05 1306.4 
10022.94 1306.5710026.88 1306 . 65100J6.09 1306.86100J8 . 78 1307.1610041.4 1307.49 
10046.69 1307.71005J.22 1307.9410059.91 1308.1610060.84 1308.1910061.6J 1308.26 
10066.46 1308.6610068.54 1309.1110068.79 1309.1510070.77 1309.310071.08 1309.35 
10071.8J 1309. 5J10077. 89 1311.0110079.96 1311.4710082. 6J 1312.1110086.98 1312. 8J 
10089.92 1313.2610092.65 1J13 . 2810099.57 1313.J71010J.56 1313.4110107.7J 1313.42 

10109.8 1313.4610115.09 1313.5510121.J6 1313.6210125.12 1313.64101J6.4J 1313.51 
10137.24 1313.5 10137.7 1313.4910141.69 1313.4410157 . 67 1313.4210160.02 1313.4 
10163.19 1313.4710172.47 1313.65 10173.7 1313.6510178.55 1313.810184.46 1313.65 
10186.05 1J13. 6410188.08 1313.6810190.91 131J.8110192. 26 1313.82 10197 1313.72 
10197.591313.7510198.191313.7810203.23 1313.610203.82 1313.5810204.191313.57 
10204.61 1313.5910205.12 1313.5910207.05 131J. 5910209.82 1313.6110209 . 94 1313.62 
10210.99 1313.7910219 .0J 1313 . 710219.07 1313.710219 . 77 131J.6910220.89 1313.71 
10221.5J 1313.6410221.991313 . 7410222.711313.8510225 . 65 1313.910231.21 1314.1 
102J5.69 1313.96102J7.J2 1313.85102J7.6J 1313.9J102J8.26 1314.0310238.64 1313.9J 
102J8.91 1313.8710241.69 1313.961025J.J7 1314.J410254.7 J 1314.4410255.51 1314.53 
10256.9J 1314.J910257.55 1314.J610260.08 1314.4510264.J7 1314.6510267.9J 1314.75 
10270.48 1314.8J 10271.2 1314.91027J.48 1315.1310274.12 1315.0810275.28 1314.94 
10279. J9 1314.9910281.05 1315.0810286.48 1315.2810287.77 1315. Jl10289 . 2J 1315. J2 
10292.69 1315. J610294. 94 1315. J210297. 67 1315.2610298.05 1315. J710J01 . 22 1316.09 
10J02.67 1315.7610JOJ.01 1315.6710J04.06 1315.6710311.92 1315.81031J.61 1315.87 
10J14.79 1315.910316.24 1316.1110J19.31 1316.0110J19.94 1315.9910J20.15 1315.99 
10J22.J8 1316.0610J25.04 1316.15 10ll1.1 1316.210Jll.18 1316.2110JJ1.21 1316.2 
10JJJ.49 1316.5510JJJ.78 1316.5810Jll.97 1316.5810Jl5.55 1316.510JJ9.17 1316.54 
10J40 . J5 1316.5610J4J.07 1316.7910344.47 1316.910346 . 52 1316 . 9310J49.84 1316.9J 
10350.25 131710352.54 1317.0510354.44 1317.1210357.111317.2610359.261317.37 
10J61.13 1317.410J61.78 1317.4210J65 . 01 1J17.4910J66.45 1317.5210J66.86 1317.5J 
10J68.8J 1317.610J70.19 1317.6810J70.77 1317.74 10J7l.J 1317.7310J7J.6J 1317.66 
10J76.18 1317.79 10J78.J 1317.910J81.9J 1318.1310J8J.15 1318 . 1810J84.68 1J18.18 
10J87.18 1318.1610J88.67 1318.2510J9J . 18 1318.5510J97.64 1318.67 104011318.72 
10407.62 1318.8510407.66 1318.8510407.69 1318.8610415.94 1319.1510419.26 1319.24 
10422. Sl 1319.3610427.26 1319.8110428.22 1319.9210429.13 1320.0410434.16 1320.78 
104J4.7 1320.77 104J6.7 1320.7810444.42 1320.8510446.15 1320.7410446.J4 1320.78 
10446 . 7 1320.810447.J8 1320.8610448.75 1320.8410452.66 1320.J410456.J5 1319.8J 

10460.12 1319.7710469.52 1319.610472.52 1319.8710473.08 1319.9310473.29 1319.94 
10475 . J1 1319.9110478.57 1319.8810484.13 1319.7610484.72 1319.8210485.92 1319.97 

10491.5 1320.1710491.64 1320.1710492.65 1320.631049J.J9 1320.62 1049J.7 1320.64 
10493.87 1320.6510493.94 1320.6510494.17 1320.6210494.74 1320.5910495.57 1320.21 
10495.6J 1320.21 10500 1320.05 

Manning's n values 

..... ~~: ... ~.~:! ..... ~~: ....... ~ ... ~:! ..... ;~: .•. ~.~!! 
9400 .OS 9954.15 

Bank Sta : Left Right 
9954.1510089.92 

CROSS SECTION 

RIVER : MDOW 
REACH : Reach1 

INPUT 
Description: 

. 0310089.92 .OJ 

Lengths: Left channel Right 
54J 500 409.9 

RS: 4.199 

Station Elevation Data 154 

Coeff Contr. Expan. 
.1 . J 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***'*'*'*'*****'*'*'*'******************************** ************ 'lr********************* 

9966 .8J 1314.81 9969.15 1314.75 9971.89 1314.55 9972.25 1314.5J 9972.7 1314.J8 
9976.41 1J12. 95 9977. 211312. J91 9980 1310.44 9981.02 1309. 72 998J .19 1308. 74 
9986.511307.21 999J.411304.85 999J.62 1304.77 9995.27 1304.19 9997.9 130J.72 

10001.72 130J.881000J.J5 130J.9710006.81 1304.21 10010. 5 1304.810012.81 1305.21 
10013.59 1305.3310014.13 1305.4310015.53 1305.6610017.49 1305.7710019.74 1305.88 
10021.97 1306.0910024.01 1306.310027.97 1306.5510028.68 1306.56 10029.8 1306.47 
10032.17 1306.3910033.461306.4610034.111306.4410037.29 1306.610038.24 1306.64 
10040.04 1306.44 10040.5 1306.4610050.75 1306.8210051.06 1306.8410056.67 1306.73 
10066.311306.6110067.28 1306 . 7110067.84 1306.7810070.091306.9710072.48 1307 . J6 
10075. J5 1307.6810077.86 1308 . 5110082.68 1309.9910088.62 1311.71 10090. 5 1312 . 2 
10091.051312.J92 1009J.8 1313 . J5 10095.5 1313.4910097.2 1313.6410098.J5 1313 . 67 
1010J.26 1313.710104.5J 1313 . 7110106 . 29 1313.79 10108.4 1313.610110.18 1313 . 6J 
10112.13 1313 . 6410115.32 1313 . 5710116.79 1313.4910117.92 1313.5110120.25 1313 . 44 
10121.67 1313.5610122.21 1313 . 541012J.89 1313.J710128.29 1313.J510130.13131J . 29 
10130.52 1313.J910130.8J 1313 . 4J 10134.4 1313.4110138.16 1313.4J 10142.7 1313 . 49 
10143.84 1313.3610158.44 1313.710159.47 1313.8410159.711313.8410160.511313.68 
10163.14 1313.6910173.93 1313.8310178.81 1313.9910182.44 1314.0710183.09 1314.09 
10183.48 1314. 0510187. 76 1314 .0410198. 58 1314. 02 10200. 5 1314. 01102 20. 04 1313. 85 
10226.59 1313 . 89102J0.611313.8810237.J9 131J.69102J9.79 1313.610242.08 1313.54 
10250.72 1313.J2 10256 1313 . 2110257.J2 1313.1810257.82 1313.1610269.86 1312.78 

102701312.7910271.261312.7910272.84 1312.7810274.04 1312.5810274.85 1312.51 
10276. J2 1312. J410277. 92 1312. 2410278.61 1312 .1910280. 62 1312.09102 81. 4 7 1312.09 
10283.13 1312 . 1310285.97 1312.4110287.27 1312.4710292.491312.6810293 . 25 1312.83 
10298.12 1312.8510298.57 1312.8310301.31 1312.8110305.39 1312.8110307.14 1312.79 
10J08.46 1312. 7910J10. J8 1312. 8910J13.44 1312.95 10J15. J 1312.9510315 . 89 131J 
10320.05 1313.1610320.59 1313.1910323.42 1313.2410326.52 1313.2710327.28 1313.3 
10334.03 1313.2910335.2 1313.3510338.97 1313.5710339.94 1313.4210340.25 1313.35 
10J44.0J 131J.4410J51.02 1313.7610355.68 131410J59.12 1314.1110J60.8J 1314.06 
10J62.88 1314.1410J71.57 1314.5610J74.55 1314.7210J77.J3 1314.810J82.89 1315.01 
10386.391315.1610388.88 1315.2310399.55 1315.6510405.791315.9210408.35 1316.04 
10409.79 1316.0910414.85 1316.2810420.7 1316.4J 10425 1316.55 

Manning's n values 3 
sta n val Sta n val Sta n val 

***********************"'************************ 
9966 .8J .05 9971.89 

Bank Sta: Left Right 
9977.2110091.05 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach1 

INPUT 
Description: 

.OJ 10097.2 

RS: 4 . 104 

Station Elevation Data 416 

.OJ 

Coeff Contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
························•********""************************"'********************* 

9200 1312.46 9204.75 1312.46 9206.88 1312.44 9212.38 1312.24 9216.17 1312.14 
9217.59 1312.13 9221.9J 1311.95 9229.94 1311.86 92Jl.911311.88 9242.84 1311.74 
9246.57 1311 . 68 9251.18 1311.J9 9252.511311.J8 9255.76 1311.41 9256.9J 1311.J8 
9270.04 1311.19 9271.33 1311.18 9274.46 1311.17 9285.26 1311.15 9285.42 1311.15 
9287.27 1311.17 9291.22 1311.18 9292.01 1311.2 9294.41 1311.26 9294.89 1311.26 
9296. 42 1311.16 9296. 4 5 1311. 15 9296. 5 J 1311. 15 9296. 86 1311. 14 9JOO. 61 1311.11 
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MOOWFP rep 
9302.33 1311.08 9303.19 1311.04 9305.02 1310.93 9307.43 1311.13 9307.63 1311.15 
9307.83 1311.15 9308 1311.15 9308.48 1311.16 9310.63 1311.2 9312.05 1311.25 
9312.23 1311.25 9312.4 1311.26 9313.32 1311.29 9314.73 1311.27 9316.16 1311.22 
9319.88 1311.05 9320.68 1311.03 9320.84 1311.01 9321.08 1311 9321.56 1310.97 

9325.8 1310.92 9ll4.26 1310 . 92 9340.4 1310.92 9345.JJ 1310.9 9351.52 1310.82 
9354.561310.79 9361.92 1310.819363.97 1310.82 9367.761310 . 75 9373.57 1310.71 
9376.55 1310.71 9381.03 1310.68 9386.5 1310.6 9393.46 1310.58 9401.54 1310.56 
9404 . 05 1310.56 9412.69 1310.51 9414.18 1310.5 9419 . 54 1310.56 9423.43 1310.66 
9425.65 1310.78 9426.091310.76 9428.69 1310 . 65 9433 . 5 1310.35 9435.54 1310.3 
9440.191310.219444.38 1310.34 9445.68 1310.33 9446.57 1310 . 22 9454.73 1310.25 
9456.881310.25 9457.33 1310.26 9460.73 1310.33 9463.91310.38 9468.7 1310.39 
9472.481310.419474.15 1310.37 9474.89 1310.35 9475.83 1310.38 9479.8 1310.33 
9480.89 1310.3 9481.59 1310.27 9482.65 1310.3 9486.52 1310.32 9489.46 1310.32 
9492 .15 1310.35 9495.28 1310.34 9498.54 1310 . 38 9503.62 1310.4 9507.2 1310.4 
9514 . 39 1310.41 9516.61 1310.4 9523.2 1310.38 9524.19 1310.37 9530.29 1310.JJ 
9530.77 1310.JJ 9537.561310.33 9537.72 1310.JJ 9540.14 1310.34 9543.361310.35 
9543.43 1310.35 9543.5 1310.34 9545.35 1310.25 9545.42 1310.25 9548.13 1310.27 
9548.29 1310 . 27 9551.84 1310.27 9552.42 1310.27 9557.54 1310.24 9560.68 1310.22 
9562.06 1310.23 9564.69 1310.28 9566.86 1310.31 9568.68 1310.22 9569.09 1310.21 
9570.84 1310.26 9572.8 1310.28 9575.43 1310.25 9577.76 1310.3 9579.16 1310.36 
9581.61 1310.32 9587.53 1310.1 9589.01 1310.08 9590.65 1310.09 9591.31 1310.08 
9591.84 1310.08 9592.25 1310.11 9592.81 1310.13 9601.48 1310.24 9602.98 1310.25 
9607 . 04 1310.32 9608.55 1310.24 9609.57 1310 . 18 9609.7 1310.17 9610.84 1310.14 
9612.49 1310.15 9613.94 1310.24 9617.44 1310.29 9619.55 1310.31 9620.54 1310.43 
9622.12 1310.44 9622.74 1310.519623.711310.45 9624.81 1310.42 9625.97 1310.41 
9628.87 1310.42 9629.75 1310 . 41 9630.67 1310.47 9634.51 1310.54 9635.81 1310.6 
9637.13 1310.63 9643.291310.66 9644.191310.69 9645.12 1310.7 9646.53 1310.72 
9652.64 1310.79 9653.49 1310.79 9654.411310.76 9655.23 1310.76 9655 . 86 1310.77 
9669.34 1311.02 9670.18 1311.03 9670.78 1311.04 9671.29 1311.04 9671.96 1311.04 
9682.96 1311.19 9683.46 1311 . 19 9683.96 1311.21 9695.19 1311.32 9695.49 1311.32 

9695.8 1311.32 9701.45 1311.35 9710.34 1311.4 9711 . 36 1311.41 9712.27 1311.41 
9721.65 1311.48 9723.26 1311.49 9731.62 1311.55 9734.44 1311.57 9744.67 1311.63 

9748 .8 1311.63 9754.56 1311.64 9759.32 1311.66 9764.11 1311.66 9768.81 1311.67 
9773.15 1311.719778 . 63 1311.74 9781.781311.75 9787.85 1311.8 9789.93 1311.82 
9793.34 1311.85 9798.87 1311.93 9799.42 1311 . 94 9804.45 1311.97 9806.22 1311.97 
9809.91 1311.96 9810 . 28 1311.95 9815.14 1311.95 9815.69 1311.94 9820.85 1311.95 
9821.69 1311.97 9822.36 1311.99 9827.55 1311.94 9829.05 1311.94 9832.05 1311.91 
98Jl.94 1311.94 9835.92 1311.92 9838.15 1311.91 9841.89 1311.85 9844 . 1 1311.8 
9847 .091311 . 719854.88 1311.62 9856.811311.57 9857.72 1311.55 9858.23 1311.53 
9859.23 1311.51 9866.15 1311.28 9867.56 1311.26 9871.69 1311.35 9872.37 1311.35 
9879.91 1311.19880.291311.09 9883.07 1310.79 9883.131310.79 9883.18 1310.79 
9885.43 1310.79 9886.85 1310.79 9886.91310.79 9889.45 1310.82 9898.28 1310.78 
9899.2 5 1310. 78 9900 1310. 79 9910. 29 1310. 61 9911.99 1310. 59 9917. 71 1310. 57 

9918.5 1310.56 9919.29 1310 . 53 9923.56 1310.53 9924.71 1310.47 9926.13 1310.44 
9930.3 1310.33 9931.59 1310 . 32 9935 . 15 1310.11 9936.99 1310.08 9938.84 1310 

9943.581309.86 9945.581309.76 9947.35 1309.66 9952.65 1309.4 9954.65 1309.35 
9960.66 1309.08 9961 1309.05 9961.52 1309.04 9963.26 1308.88 9965.09 1308.76 
9968.53 1308 .03 9972.61 1307 . 36 9973.11 1307.27 9973.15 1307.27 9973.29 1307.25 
9973 . 35 1307.23 9973.46 1307.18 9973.56 1307.14 9979 1304.89 9981.01 1303.46 
9981. 42 1303. 36 9981.94 1303 . 17 9982. 5 1303. 27 9985 .18 1301.9 9986. 71 1301. 24 
9990 .14 1299.79 9990.281299.73 9991.67 1299. 76 10000 1299.8910004.33 1299.96 

10005.51 1299.9810005.88 1300.0210011 . 95 1300.4910016.85 1301.9310018. 52 1302.45 
10018.711302.44 10019.11302.8710020.17 1304.0710021.16 1305.2910022.6 1307.21 
10025.02 1307.7310026.79 1308.1910028.96 1308.2210032.23 1308.2910037.98 1307.33 
10039.15 1307.1310039.81 1306. 7310043.92 1304.7110045.35 1304.36 10046 1304.15 

10046.4 1304.1 10047.2 1303.9110047.98 1303.9510048.05 1303.9610049.53 1304. 05 
10049.56 1304.0610049.59 1304.0610050.05 1304.0710052.16 1304.13100 52.94 1304.08 
10054.17 1303.9810054.32 1303.9710054.46 1303.9710054.54 1303.9710054.67 1303.98 
10058.03 1304.1610060 . 811304.3610064.3 1304.68 10065.8 1304.8310069.7 1305.2 
10070.61305.2810076.48 130 5.6810077.011305.7210079.78 1305.8810083.97 1306.15 

10084.43 1306.1710089.181306.4810091.37 1306.5910095.811306.8110098.02 1306.88 
10101.38 1307.0110102.92 1307.0810105.28 1307.1710107.89 1307.2910110.97 1307.4 

10112. 5 1307. 4610117. 2 7 1307. 5 710118. 34 1307.610122. 78 1307. 7 5 1012 3 .1 1307. 7 5 
10126.07 1307.8310129.53 1307.9210130.07 1307.92 10135.6 1307.9210139.411307.95 
10140.95 1307.9610144.591308.0410147.561308.0610150.32 1308.0610154.911308.03 
10159.25 1308.0510162.47 1308.0810168.12 1308.0610169.09 1308.0910174.65 1308.08 
10175 . 47 1308.0810178.08 1308.0910181.34 1308.110181.61 1308.110181.63 1308.1 
10181.69 1308.110185.22 1308.110188.45 1308.0110190.87 1307.8910191.8 3 1307.9 
10192.37 1307 . 9210193.71 130810194.32 1308.0910195.41 1308.1510196.08 1308.2 
10198.31 1308.3910199.35 1308.410201.22 1308.52 10202.4 1308.4610204.97 1308.55 
10206.49 1308.59 10208.2 1308.5910211.86 1308.79 10212.9 1308.8510216.14 1309.06 

10216.5 1309.0910221.411309.3710222.41 1309.4310222.59 1309.4510227.08 1309.9 
10228.25 1310.0110231.97 1310.2910234.37 1310.5410237.77 1310.910241.411311.22 
10243.79 1311.3910249.12 1311.8510250.08 1311.9310255.07 1312.3910255.94 1312.46 
10256.31 1312.4910260.75 1312.8310262.32 1312.9710265.63 1313.2110268.24 1313.33 
10270.54 1313.410271.93 1313.4510277.261313.6810278.25 1313.7210284.87 1313.92 
10286.63 1313.9710286.91 1313.9710291.33 1314.1510292.88 1314.1910298.63 1314.3 

10300 1314.33 

Manning ' s n values 
Sta n val Sta n val Sta n val 

,.,.,t ••• •••••••••• "'"'"' "' *"'* "' "' "' *"' "' *"'. *"' •••••••••••• * * 
9200 .056 9965.09 

Bank Sta: Left Right 
9965.0910026. 79 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Description : 

.0410026.79 .056 

Lengths: Left channel Right 
793.5 693 658.3 

RS: 3 973 

Station Elevation Data 259 

coeff contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev ............... . .. . . . . .... ............................ . . . . . . . *"'"'*"'"'"' "' "'"'"'"' "'"'"'"'"'"' "' "'*"' 
9200 1308.81 9200.22 1308.81 9200.42 1308.81 9201.55 1308 . 78 9202.93 1308.75 

9204 . 44 1308.71 9206.46 1308.6 9217.5 1308.43 9223.86 1308.25 9227.17 1307.96 
9227.77 1307.9 9228.891307.86 9231.47 1307.8 9240.911307.47 9247.74 1307.43 
9249 .04 1307.43 9258.1 1307.4 9258.48 1307.4 9258 . 76 1307.4 9261.94 1307.38 
9273 .15 1307 . 26 9274.11 1307.23 9278.611307.13 9281.61307.09 9298.44 1307.09 
9305.02 1307.06 9305.51 1307.16 9306.37 1307.27 9306.76 1307.119307.06 1307.04 
9320.72 1306.94 9322.86 1306.92 9326.17 1306.88 9352.54 1306.62 9373.8 1306.5 
9374.37 1306.49 9382.97 1306.4 9390.54 1306.41 9394.18 1306.35 9396.13 1306.37 
9397.781306.45 9401.02 1306.46 9414.291306.26 9415.981306.24 9417.37 1306.23 
9429.27 1306.19 9430.14 1306.18 9435.86 1306.12 9449.08 1306.019452.54 1306.38 
9453.67 1306.49 9454.17 1306.51 9454.67 1306.53 9456.56 1306.57 9458.01 1306.26 
9458.66 1306.15 9458.76 1306.15 9459.43 1306.09 9463.16 1305.719469.01 1305.89 
9469.13 1305.9 9469.19 1305.9 9469.2 1305.9 9469.35 1305.9 9473.18 1305.96 

9474 . 5 1305.99 9475.31 1305.98 9476.73 1305.99 9478.14 1305.97 9480.3 1305.93 
9491. 5 1305.719501.52 1305.64 9520.85 1305.65 9522.52 1305.65 9525.23 1305.62 

9536.581305.39 9538.7 1305.4 9548.93 1305.5 9563.42 1305.54 9569 . 78 1305.48 
9572.67 1305.52 9576.56 1305.02 9577.2 1304.97 9578.62 1305.29 9578.86 1305.35 
9578.911305.36 9580.211305.37 9588.131305.46 9589.34 1305.47 9590.68 1305.49 
9601.79 1305.43 9613.04 1305 . 31 9614.92 1305.31 9618.99 1305.26 9627.46 1305.13 
9633.14 1305.319634.911305.36 9636.23 1305.39 9636.761305.419637.56 1305.45 
9656.41 1305.46 9657.25 1305.46 9657.38 1305.46 9657.66 1305.46 9680.99 1305 .39 
9682.16 1305.09 9682.85 1304.93 9683.78 1305.09 9685.95 1305.47 9689.28 1305.54 
9695.32 1305.73 9710.03 1305.75 9717.29 1305.7 9733.12 1305.77 9737.8 1305 . 8 

9744.9 1305.86 9759.95 1306 . 02 9763.62 1306.04 9767.35 1306.07 9793.4 1306.27 
9818.72 1306.36 9819.64 1306.37 9821.74 1306.38 9844.68 1306.39 9864.38 1306.46 
9869.19 1306.42 9884.39 1306.18 9884.85 1306.17 9885.12 1306.16 9892.87 1305.75 
9898.83 1305.719900.35 1305.7 9902.94 1305.67 9913.75 1305.5 9918.85 1305.44 
9924.89 1305.32 9938.4 1305 . 24 9939.62 1305.24 9940.37 1305.23 9941.42 1305.21 
9946.54 1305.17 9949.41 1305.12 9949.82 1305.12 9953.27 1304.89 9958.19 1304.7 3 
99 58.93 1304.72 9960.46 1304.95 9960.99 1304.98 9961.47 1305.23 9962.29 1305.57 
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• 

• 

• 

MDOWFP. rep 
9965.51 1305 . 65 9969.47 1305.65 9973.58 1305.65 9974.75 1305.23 9976.24 1304.66 
9978.09 1303.53 9978.62 1303 . 15 9980 . 68 1301.38 9982 1300.27 9982.65 1299.98 
9986.98 1298.23 9988.55 1296.28 9989.33 1295.35 10000 1295.5910002 . 13 1295.64 

10009.41 1295.8310011.35 1297 . 4110013.57 1299.2510020.26 1301.9810027.07 1304.76 
10032.55 1304 . 63 10035 . 5 1304.6210039.55 1304.2310043.34 1303.8710045.36 1303.72 

10045.9 1303.7510046.87 1303.7510048.77 1303.7310050.44 1303.7210051.45 1303.75 
10052.11 1303 . 8810052.12 1303.8810052.14 1303.8810053.18 1303.410054.36 1302.18 
10054 . 96 1301.3810056.22 1302.1910056.24 1302.210060.96 1303.5510064.05 1304.48 
10067 . 39 1304 . 6210068.39 1304.6810069.67 1304.69 10075 1304.8210076.21 1304.73 
10082.52 1304 . 2910085.88 1303.9110087.24 1304.1410087.71 1304.1910094.29 1304.25 
10099.99 1304 . 3810104.62 1304.4410110.12 1304.4610123.48 1304.4610126.42 1304.45 
10128 . 19 1304.3610133.62 1304.1 10140.3 1304.5710142.64 1304.7310149.85 1304.76 
10158.59 1304 . 810171.96 1305.2710178.88 1305.57 10181.7 1305.6610192.06 1306.11 

10192.3 1306 . 1310192.49 1306.1410198.44 1306.5910203.51 1307.0810205.04 1307.24 
10205.86 1307.2610208.57 1307 . 3410210 . 22 1307 . 1810212.07 1307 . 1210213.31 1307.07 
10217.96 1307 . 0210222.48 1307.4110223.29 1307.4610224.67 1307.5810225.77 1307.69 
10227.94 1307.93 10228.8 1307.9810234.12 1308 . 510234.63 1308.5510234.83 1308.56 
10236.83 1308.8110238.42 1308.9810238.83 1309.0310239.46 1309.110241.04 1309.13 
10242 . 34 1309.1310243.18 1309.1310243.63 1309.1310248.11 1309.110248.97 1309.1 
10250.19 1309.1410251.09 1309.13 10255.7 1309.2110260.66 1309.2810269.81 1309.55 
10274.64 1309 . 5910280.48 1309.6810283.96 1309 . 7610284 . 02 1309.7710291.27 1310.07 
10291.46 1310 . 0710291.55 1310.0710298.46 1310.02 10300 1310.01 

Manning's n values 
sta n val Sta n val Sta n val ................................................. 

9200 .056 9973.58 

Bank Sta: Left Right 
9973.5810027.07 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach1 

INPlJT 
oesc ri pti on : 

. 0410027 . 07 .056 

Lengths: Left channel Right 
530 500 490 

RS: 3.878 

Station Elevation Oata 437 

coeff contr. Expan . 
. 1 .3 

..... ~~~ .... ;l;~ ..... ~~~ .... ;l;~ ..... ;~: .... ;!;~ ..... ;~: .... ;l;~ ..... ;~: .... ;!;y 
9300 1309.06 9304.03 1309.04 9307.93 1309.01 9309 . 96 1309 . 01 9312.42 1308.97 

9316.64 1308.83 9318.12 1308.79 9321.981308.74 9324.84 1308.67 9329.93 1308.49 
9JJ0.84 1308.45 9Jl5.99 1308.31 9Jl6.52 1308.3 9Jl7.09 1308.28 9343.44 1308.25 
9344.061308.23 9348.34 1308.13 9348.89 1308.119352.42 1307.98 9356.47 1307.78 
9356.57 1307.78 9357.911307.74 9360.65 1307.66 9363.38 1307.48 9363.74 1307.47 

9366 . 9 1307.29 9369.08 1307.2 9374.8 1307.11 9376.46 1307.07 9377.24 1307.05 
9377 . 85 1306.98 9379.03 1306.84 9379 . 06 1306 . 84 9379.08 1306.84 9380.96 1306.84 
9381.59 1306.92 9383.07 1306.9 9384 . 3 1306 . 88 9384.99 1306.86 9386.81 1306.88 
9387.33 1306.87 9390.25 1306.84 9390.71 1306.82 9392.57 1306.82 9392.86 1306.82 
9395.79 1306.78 9396.37 1306.77 9403.19 1306.63 9403.86 1306.63 9404.69 1306.6 
9412.84 1306.39 9417.42 1306.22 9418.15 1306.2 9423.98 1306.03 9430.43 1305.91 
9430 . 59 1305.9 9433.05 1305.79 9435.02 1305.67 9435.14 1305.67 9435.31 1305.66 

9442.4 1305.14 9443.02 1305.12 9443.64 1305.1 9447.27 1304.98 9448.67 1304.91 
9453.17 1304.68 9456.8 1304.48 9458.9 1304.41 9461.85 1304.43 9464.71 1304.31 
9466 . 76 1304.26 9469.98 1304.15 9472.98 1304.07 9477.07 1304 . 06 9481.69 1304.02 
9486 . 37 1303.84 9491.4 1303.74 9498 . 63 1303 . 69 9507 . 63 1303.55 9508.05 1303.55 
9510.85 1303.52 9513.22 1303.5 9519 . 05 1303 . 37 9521.84 1303.33 9522.98 1303.33 
9527 . 55 1303.25 9531.15 1303.29 9532 . 62 1303 . 35 9534 . 3 1303.4 9535.75 1303.42 

9537.7 1303 .36 9539.7 1303.38 9550.171303.19 9550.24 1303.19 9555 1302.82 
9555 . 01 1302.82 9555.02 1302.82 9559.06 1303 . 22 9571.07 1303.26 9573.06 1303.27 
9573.431303.25 9576.34 1303.09 9578 . 52 1302 . 66 9580 . 22 1302.46 9582.391302.94 
9583 . 48 1303.23 9585.55 1303.21 9594.2 1303 . 15 9596 . 55 1303 . 08 9597.16 1303.08 
9601.08 1303.13 9601.23 1303.13 9602.97 1303 . 1 9604.83 1303.08 9604.98 1303.07 
9609 . 47 1303.04 9610.04 1303.04 9620.05 1302 . 99 9620 . 09 1302.99 9622.14 1302.82 
9624 . 97 1302.8 9627.161302.79 9629 . 85 1302.79 9631 . 22 1302 . 77 9631.8 1302.8 

9633.5 1302.87 9634.82 1302.86 9635.7 1302.87 9636.86 1302.87 9638.28 1302.88 
9653.3 1302.96 9656.63 1302.91 9658.13 1302.67 9658.82 1302.55 9663 1302.57 
9679. J 1302.63 9680. OJ 1302. 65 9684. 34 1302. 76 9686. 56 1302. 87 9688. ll 1302. 93 

9693.68 1302.88 9694.85 1302.82 9697.15 1302.86 9698.35 1302.75 9700.5 1302.57 
9703.1 1302. 72 9704. 4 J 1302. 78 9707.46 1302. 89 9707. 72 1302. 91 9707. 96 1302. 93 

9709.89 1303.05 9710.96 1303.07 9712.87 1302.96 9713.46 1302.96 9713 . 92 1302.89 
9715.94 1302.91 9716. 5 1302.89 9721.18 1302.56 9721.34 1302.56 9722.3 1302.48 
9725.031302.94 9725.33 1302.99 9727.31302.94 9731.83 1302.819733.011302.79 
9735.431302.77 9740.94 1302.75 9744.04 1302.66 9744.48 1302.68 9745.19 1302.7 
9749 .11 1302.86 9752.11 1302.93 9752.69 1302.96 9752.96 1302.95 9755.62 1303.01 
9755.75 1303.019756.791302.96 9759.31 1302.9 9760.58 1302.85 9763.22 1302.85 
9768.11 1302.68 9770.66 1302.92 9773 1303 . 13 9775.38 1303.13 9776.28 1303.18 
9776.55 1303.2 9778.51 1303.19 9779.83 1303.12 9780.94 1303.07 9781.91 1302.97 
9785.14 1302.85 9786.73 1302.819796.181302.85 9807.411302 .91 9810.82 1302.92 
9831.09 1302.93 9835. 5 1302.94 9851.14 1302.98 9871.14 1302.98 9871.65 1302.98 
9871.981302.98 9892.49 1303.05 9906.97 1302.76 9910.22 1302.719916.21 1302.7 
9926.58 1302.64 9935.66 1302 . 29 9937.15 1302.22 9942.29 1302.49 9942.74 1302.54 
9944.36 1302.33 9949.03 1301.3 9953.81 1300.82 9955.84 1300.61 9956.73 1300.63 

9957.1 1300.65 9957.96 1300.69 9960.65 1300.77 9960.72 1300.78 9962.31 1300.95 
9963.14 1301.08 9963 . 52 1301.08 9963.98 1301.04 9964.52 1301.03 9965.89 1301.08 
9966.55 1301.1 9967 . 91 1301.02 9969.61 1301.03 9970.53 1301.06 9971 1301.04 
9972.44 1300 . 8 9972 . 971300 . 73 9973.7 1300.49 9974.22 1300.35 9977.59 1299.32 
9977.881299 . 32 9979.59 1297 . 95 9980.181297.55 9980.7 1297.21 9984.4 1296.26 
9984.77 1296.17 9985.07 1296.07 9985.67 1295.66 9987.8 5 1294.32 9988.37 1294 . 1 
9989.37 1293.46 10000 1293.5910000.05 1293.5910007.08 1293.6610008.58 1293.9 
10010 . 8 1294.6510011 . 84 1294.8810012.56 1294.9110012.84 1294.8810013.29 1295 

10013.93 1295 . 1610015 . 97 1296.1410019.64 1297.9110020.69 1298.8810022.04 1300.08 
10023.26 1300.9110025 . 11302.1210025.691302.1710027.23 1302.2210027.77 1302.24 
10029.82 1302 . 3510030.25 1302.3710032 . 58 1302.4410038.79 1302.18 10038.8 1302.18 
10038.81 1302.1810038.84 1302.1810039.01 1302.210040.48 1302.3110040.63 1302. J 
10041.34 1302.2310042.57 1302.1310043 . 03 1302.05 10044. 2 1301.7310045.62 1301.38 
10046.36 1301.2210048.03 1300.9210048.74 1300.7610049.62 1300.5210050.461300.35 
10050.72 1300.3210051.991299.8210052.23 1299.7310052.44 1299.5210052.95 1299.34 
10054.14 1299.1210055.43 1298.4810055.75 1298.610056.54 1298 .7810056.981299.24 
10059.13 1301.5610060.41 1301. 3810061.56 1301.2610063.71 1300.9910063.93 1300.96 
10064.31 1300.9310064.46 1300.9310064.78 1300.4910065.24 1299.8610065.42 1299.7 
10066.04 1299.1210066.85 1298.4610067.55 1298.2510068.12 1297.910069.69 1298.43 
10070.27 1298.5810070.27 1298.5910070 . 29 1298.610070 . 591298.8810071.2 1299.45 
10071.21 1299.4710072.14 1300.2510073.231301.2610073 . 7 1301.4110075.011301.81 
10075.41 1301.9110075.81 1302.0710076.77 1302 . 4810077.66 1302.4210079.02 1302.34 
10080.01 1302 .13 10081. 5 1301. 8910082.04 1301. 9210083. 97 1301. 9910084. OJ 1301. 99 
10084.37 1301.9710084.51 1301.9710085.69 130210110 . 78 1302.1910122.43 1302 . 31 
10122.68 1302.310124.13 1302.2110127.85 1302.04 10128 . 3 1302 . 0710129.82 1301.99 
10130.61 1302.0510140.99 1302.1810149.63 1302.2710150.82 1302.2910168.32 1302.55 
10172.31 1302.6410185.98 1302.9310189.81 1302.9910190 . 65 130310190.84 1303.01 
10191.08 1303.0210191.58 1303.0310196.91 1303.1610209.11 1303.4410217.98 1303.65 

10222.3 1303.7110230.16 1303.8410234.37 1303.8610242 . 58 1304.0310245.88 1304 . 12 
10252.83 1304.2810253 .66 1304.310253.95 1304 . 310254.05 1304 . 310258.01 1304.3 
10260.96 1304.410267.77 1304.6110267.931304.6110268.62 1304.6310269.45 1304 . 65 
10275.311304.7710284.43 1304.9610287.581305.0210293.92 1305.3210299 . JJ 1305.55 
10299.71 1305.54 10300 1305. 54 10301.1 1305.5810301.73 1305.5910307.14 1305.65 

10308.3 1305.6810309.49 1305.6710319.12 1305.8610319.23 1305 . 8710319.42 1305.87 
10319.85 1305.8910321 .64 1305.9710326.191306.4310328.83 1306 . 6610336.87 1307.36 
10337.62 1307.4210339.111307.5310339.591307.5110339.79 1307.5310350.68 1307.73 
10363 .OS 1307.9710363.48 1307.9610364.29 1307.9810364.89 1307.9710365.89 1307.95 
10366.53 1307.9710370.06 1308.1110370.45 1308.1110370.71 1308.1110371.03 1308.11 
10371.62 1308 . 110375 . 95 1308 .0910377.49 1308.0910378.24 1308.110379.86 1308.1 

10380 . 6 1308.0810381.07 1308.06 10381.4 1308.0510386.94 1308.151039J.JJ 1308.38 
10399.63 1308.4210404 . 35 1308.4610406.54 1308.4810409.99 1308.5410423.66 1308.73 
10428.81 1308.810428 . 86 1308.8110434.391308.9810436.19 1309.0910438.531309.09 
10438.61 1309 . 1 10446 . 5 1309.1110450.24 1309.210464.33 1309.3210466.56 1309.34 
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MOOWFP . rep 
10467.26 1309.3510468 .011309.3610468.64 1309.3610469.44 1309 3510469.93 1309 36 
10492.72 1309.59 105001309.78 

Manning's n va 1 ues 

..... ~~: ... ~.~:! ......... ~;: .... ~.~:! ..... ~;: ... ~.~:! 
9300 .056 9971 

Bank Sta : Left Right 
997110023.26 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach1 

INPUT 
Description: 

.0410023.26 .056 

Lengths: Left Channel Right 
433.4 410.73 399.9 

RS: 3 800 

Station Elevat ion Data 402 

coeff contr. Ex pan. 
.1 . 3 

..... ~~= .... ~!:~ ... **;~: •••. ;!:~ ..... ~;: .... ;!;~*****~~: •••• ;!;~ .••.• ~~: •••• ;!;~ 
9300 1305.17 9301.11 1305.18 9303.19 1305.16 9305.55 1305.16 9307.81 1305.07 

9309.75 1305.03 9311.04 1304.84 9311.83 1304 . 77 9316.481304.53 9317 1304.5 
9319.95 1304.4 9320.11 1304.37 9322.99 1304 . 41 9323 . 01 1304.41 9323 . 2 1304.42 
9325.661304.48 9327.891304.519328.35 1304.52 9332.32 1304.48 9334.77 1304.46 
9336.13 1304.47 9JJ6.36 1304.46 9337.54 1304.36 9340.66 1304.14 9341.57 1304.06 
9342.02 1303.99 9343.161303.76 9344.491303.68 9345.32 1303.68 9346.56 1303.55 
9346.58 1303.54 9347.92 1303.4 9348.22 1303.39 9351.81303.35 9353.JJ 1303.28 
9357.28 1303.14 9358.291303.11 9361.53 1302.96 9362.691302.92 9366.03 1302.8 
9367.67 1302.74 9370.51 1301.65 9371.19 1301.58 9375.07 1301.56 9378.1 1301.45 
9381.691301.45 9385.17 1301.41 9387.14 1301.37 9388.65 1301.34 9389.65 1301.31 

9391.1 1301 .19 9394.06 1301 . 09 9395. 64 1301.04 9396 . 13 1301. 01 9397. 71 1301. 52 
9398.57 1302.64 9399.781302.42 9400.691302.32 9402.291302.23 9402.82 1302.17 
9404.71 1301.19405.11 1301.08 9407 . 61 1301.03 9409.911301.95 9410.36 1301.96 
9415.97 1301.9 9416.35 1301.91 9416 . 8 1301.91 9411.97 1301.87 9411.48 1301.85 
9423.711301.83 9429.76 1301.8 9431.051301.76 9436.741301.53 9438.941301.49 

9444.9 1301.39 9450.16 1301.35 9454.85 1301.28 9458.57 1301.2 9462.06 1301.1 
9465.2 1300.96 9469.57 1300.9 9471.05 1300.9 9472.83 1300.87 9477.3 1300.78 

9478.26 1300.77 9478.95 1300.76 9487.46 1300.59 9488.2 1300.56 9488.76 1300.54 
9493.1 1300.52 9501.84 1300.42 9505.43 1300.34 9509.13 1300.11 9513.55 1300.18 

9519.45 1300.13 9524.4 1300.08 9528.36 1300.06 9533.27 1299.93 9534.01 1299.91 
9535.97 1199 . 89 9538.05 1199.89 9538.18 1199.9 9538.49 1299.9 9538.86 1199.9 
9544.611199.94 9545.561199.919548.93 1199.93 9553.481199.75 9554.67 1199.7 
9555 . 73 1199.79 9563.65 1300.13 9565.41 1300.02 9565.46 1299.98 9566.16 1299.87 

9568 . 1 1199.53 9569.85 1199.85 9570.611299.94 9571.561199.98 9571.78 1199.99 
9576.65 1300 . 09 9577 . 01 1300.09 9578.87 1300 . 01 9579.01 1300.02 9580.43 1300.05 
9581.04 1300.01 9583.67 1299.87 9583.72 1299.87 9584.211299.86 9587.411299.84 
9587.68 1199.82 9591.8 1299.88 9593.61 1199 . 919593 . 71 1199.91 9593 . 99 1199.94 
9594.44 1199.97 9595.01 1300 9596.49 1300 . 05 9597.1 1300.06 9598 . 05 1300.08 

9598.8 1300.08 9599.95 1300.09 9600.23 1300.06 9600.61 1300.04 9602.54 1299.68 
9603.37 1199.59 9604.61 1199.75 9606 . 91 1199.97 9607.94 1199.97 9608.03 1199.97 
9609.98 1199.94 9610.11 1199.96 9610 . 8 1199.98 9613 . 03 1199.96 9613 . 11 1199.96 
9615.23 1300 9615.4 1300 9618.04 1299.96 9620.65 1299.96 9620 . 88 1299.94 
9616.61 1199.91 9630.66 1199.89 9634.81 1199.93 9639.31 1300.04 9639.55 1300.05 
9643.781199.97 9645.591299.94 9646.78 1199.9 9649.13 1199.91 9652.011199.89 
9652.091199.919651.161199.919653.911300.16 9654.11 1300.19 9656.03 1300.3 
9657.31 1300.18 9658.76 1300.26 9661.37 1300 9661.01 1300 9661.11 1199.99 

9664.4 1300.05 9670.961300.18 9672.18 1300.16 9677.32 1300.07 9678.73 1300.07 
9681.511300.02 9696.97 1300.119698.811300.12 9703.73 1300.12 9707.08 1300.1 
9714.64 1300.07 9716.38 1300.09 9719.1 1300.1 9713.46 1300.1 9716 1300.11 
9727.98 1300.16 9728.32 1300.19 9728.47 1300.19 9730.11 1300.26 9730.69 1300.25 
9731.86 1300.17 9732.JJ 1300.27 9734.15 1300.36 9735.09 1300.37 9736.31 1300.31 
9738.12 1300.21 9738.58 1300.2 9739.54 1300.2 9741.18 1300.23 9745.12 1300.27 
9758.44 1300.33 9768.83 1300.56 9774.13 1300.74 9781.361300.85 9786.87 1300.79 
9788.681300.73 9790.98 1300.74 9794.74 1300.97 9797.31 1301.05 9811.41 1301.46 
9815. 33 1301. 61 9833 1302 .18 9836. 4 7 1302. 26 9846. 89 1302. 59 9849. 85 1302. 68 
9850 . 66 1301 . 7 9866 . 75 1301.99 9868.77 1303 . 05 9880 . 95 1303.53 9883.34 1303.63 
9883 . 361303.63 9884.15 1303.68 9885.781303 . 69 9886 . 581303.619891.05 1303.63 
9893 .161303 . 59 9895 . 54 1303.5 9898.83 1303 . 41 9905 . 91 1303.05 9906.13 1303 . 04 
9906 . 391303 . 04 9913 . 19 1301.719914.45 1301 . 67 9916.711301.63 9918.77 1301.61 
9910 . 07 1301 . 6 9911 . 14 1301 . 64 9914.55 1301 . 7 9914.56 1301 . 7 9914.58 1301 . 7 

9914.6 1301.7 9914 . 61 1301 . 7 9915.38 1301 . 69 9916 . 11 1301.69 9916.76 1301.67 
9928.05 1302.52 9932.52 1302.11 9935.09 1301.82 9940.46 1301.01 9944.32 1300.68 
9945.87 1300.56 9948 . 56 1300.31 9951.09 1300 . 17 9951 . 17 1300.05 9954.53 1199.81 
9958.48 1300 . 25 9960 . 98 1300.48 9965.74 1300 . 07 9966 . 74 1300.05 9970.44 1298.76 
9971.891198.019971 . 991198.01 9971.73 1197 . 5 9979.5 1191.11 9989.411191.46 
9991.97 1191.55 9997 . 89 1191.79 10000 1191 . 8110008 . 09 1191.9310009.15 1193 . 58 

10011 . 311294 . 8510012 .081295.2810013.911296.1710014 . 18 1296 . 310016.87 1297.56 
10017.17 1297.710017.22 1297.7210017.44 1297.8410020.17 1299.2910020.45 1299.33 

10020.8 1299 . 3610022.31 1299.4910023.66 1299.6210024.67 1299.6210025.19 1299.67 
10026.12 1299.6510026.56 1299.710027.75 1299.8310029.23 1299.8310029.57 1299.83 
10034.88 1299.6610035.73 1299.6510038.18 1299.5910043.46 1299.4910043.64 1299.48 
10043.75 1299.4810046.73 1299.2510048.18 1299.1610049.14 1299.3110050.02 1299.54 
10056.83 1299.56 100601299.5710063.781299.5410065.791299.5210075.15 1299.65 
10079.97 1199.87 10080.1 1199.8710080.33 1199.8810094.13 1300.1610102.06 1300.41 
10108.511300.4110122.15 1300.6810115.33 1300.7310138.56 1300.8510147.53 1300.91 
10150.35 1300.9510152.27 1300.97 101 57.5 1301.0110162.54 1301.0710164.33 1301.1 
10176.581301.3710185.611301.5510186.84 1301.5810188.26 1301.5910193.74 1301.58 
10196.17 1301.6210200.111301.6610209.62 1301.7710210.261301.7810210.54 1301.78 
10211.481301.79 10216.7 1301.8210226.661301.8710230.14 1301.8910233.24 1301.93 
10140.811301 .0110146.961302.1410254.481301.1110158.93 1301.1910161.43 1301.39 
10265.391301 .4110165.61 1302.4410265.711301.4510165.75 1302.4510167.611301.69 
10169.33 1301.6510169.71 1302.63 10270.81301.6110171.81 1301.4810173.481301.53 
10277.65 1302.6510282.34 1302.8610287.37 1303.0410291.74 1303.1910294.99 1303.3 
10301.94 1303.6810305.46 1303.8210313.41 1304.16 10319.5 1304.5110319.89 1304.5 
10310.16 1304.4810JJ1.27 1304.7410ll1.39 1304.7410ll1.83 1304.7410JJ6.58 1304.9 
10338.03 1304.9410340.92 1304.9510344.07 1304.94 10345 . 1 1304.95 10350.8 1304.86 
10351.72 1304.8310352.74 1304.8210354.22 1304.7510357.28 1304.7210360.36 1304.74 
10361.991304.7710366 . 55 1304.8510367.111304.8510367.78 1304.8510369.161304 . 83 
10372.02 1304 . 9110372.27 1304.910375.83 1305.0110376.29 1305.0310376.61 1305.04 
10381.81 1305.1510386.16 ll05.0610386.29 1305.0610386.461305.0610388.74 1305.06 
10398.04 1305.15 10400 ll05.32 

Manning's n values 

..... ~~: ... ~.~:! .. , .. ;~: ... ~ .~:! ..... ~;: ... ~.~:! 
9300 . 056 9966.74 

Bank Sta: Left Right 
9966.7410027.75 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach1 

INPUT 
Descr i ption: 

.0410017.75 

RS: 3 706 

Stat i on Elevation Data 298 

.056 

coeff contr. Expan. 
.1 . 3 

..... ;;: .... ;!~~ ..... ;;: ... ,;!:~ ....• ~~: .... ; ! :~ ..... ;;: ..... ;!;~ ..... ;;: .... ;! :~ 
9300 1301.53 9302.88 1301.44 9303.94 1301.42 9304.91 1301.39 9307.87 1301.3 

9310.2 1301.219311.54 1301.18 9313.87 1301.16 9314.54 1301.15 9318.14 1301.1 
9320.491301.07 9320.8 1301.06 9321.04 1301.06 9322.76 1301.02 9328.57 1300.89 
9JJ0.51 1300.81 9334.39 1300.68 9334 . 51 1300 . 68 9ll4.65 1300.67 9JJ5.11 1300.63 
9JJ9.95 1300.31 9341.13 1J00.07 9343.61 1199 .79 9346.67 1199.36 9350.71 1199.32 
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• 

• 

• 

MDOWFP. rep 
9363.41 1299.23 9370.93 1299.15 9374.85 1299 .1 9376.76 1299.05 9381.78 1298.92 
9381 . 39 1198.91 9383 . 06 1199.13 9383 . 18 1199.14 9384.78 1199.11 9385.35 1199.13 
9385 . 97 1299.22 9388.93 1299.07 9389.12 1299.06 9389.16 1299.05 9389.76 1299.19 
9393.06 1199.54 9393.17 1199.47 9395.35 1199.09 9397.89 1199.01 9399.91 1198.98 
9406.26 1198.87 9406.49 1198.86 9408.13 1298.75 9409.94 1198.61 9411.62 1298.56 
9413.52 1298.46 9414.74 1298.53 9415 . 891298.62 9417.531298.76 9419.42 1298.71 
9419 . 77 1198.719419.811198.71 9410 . 5 1198.71 9413.9 1198.7 9414 . 961198.71 
9415 . 181198.719435.94 1198.61 9436.94 1198.57 9439.411298.54 9446.31 1198.5 
9451.32 1198.46 9454.78 1198.37 9456.92 1198.JJ 9466.31 1198.12 9467.29 1198.1 
9468.01 1198.13 9476.01 1198.33 9481.08 1198 . 39 9494.53 1298.44 9495.51 1198.44 
9495 . 71 1198.44 9507.43 1198.43 9513.28 1198.419517.73 1298.42 9531.191198.75 
9531.991198.77 9533.35 1198.79 9541.391198.89 9547.491198.95 9554.41 1198.98 

9558.3 1199.03 9564.11 1299.02 9564 . 98 1199 . 01 9570.5 1199.06 9573.88 1199.1 
9574.88 1199.12 9582.19 1299.17 9583.64 1299.15 9589.28 1299.12 9591.22 1299.09 
9596.64 1299.07 9600.67 1299.04 9603.64 1299 . 04 9609.02 1298.87 9610 . 6 1298.87 
9611.78 1298.84 9619. 34 1298. 76 9620. 21 1298. 76 9629. 39 1298. 59 9629 . 56 1298. 58 
9629.581298.58 9629.591298.58 9629.611298 . 58 9639.791198.52 9640 . 35 1198.51 
9641.18 1298.53 9647.12 1298.5 9648.02 1298.46 9649.46 1298.46 9652.6 1298.34 
9656.59 1298.32 9663.25 1197.91 9663.99 1197.91 9665.14 1197.9 9669.87 1297.63 
9670.15 1197.61 9670.77 1197.58 9674.05 1197 . 319674.391197.19 9678.411197.01 
9679.29 1296.98 9681.82 1296.87 9683.31 1296.8 9685.731296.73 9688.591296.53 
9689.04 1296.51 9690.27 1296 . 7 9700.84 1196.68 9701.94 1196.69 9702.18 1196.66 
9705.45 1296.15 9709.45 1296 . 66 9711.12 1296.82 9720.64 1296.95 9722.89 1297 
9723.74 1296.95 9728.761296.719731.861296.54 9733.991296.85 9734.92 1297.04 
9736.48 1197.11 9738.181197.19 9741.961197 . 35 9742.031197.35 9741.081197.34 

9745.3 1297.05 9747.4 1296 . 87 9748.62 1296.75 9749.911296.62 9752.07 1296.78 
9754.09 1196.92 9754.73 1296.96 9755 . 61 1196 . 99 9759.81 1197 9761 1197.07 
9764.361197.07 9765.06 1197.19766.15 1197 . 09 9766.85 1197 . 05 9771.83 1197.19 
9771.85 1197.19 9771.861197.19 9771.87 1197 . 18 9773.47 1296 . 7 9774 . 77 1196.71 
9775.961296.74 9776.93 1297.14 9777 . 91297.48 9778.35 1297.47 9778.64 1297.48 
9779.98 1297.38 9784.56 1297 . 37 9786 . 86 1197 . 39 9792.87 1197.45 9800.57 1197.63 

9811.5 1297.85 9822.38 1297 . 99 9819 . 39 1198.11 9843.31 1198.18 9845.47 1198.2 
9847.22 1298.22 9857.82 1298 . 41 9869 . 19 1198.41 9871.11 1198.41 9877.13 1198.41 

9883.6 1298.4 9885.07 1298 . 37 9894 . 17 1197.98 9903.11 1197.55 9908.02 1197.35 
9909.95 1197.19 9912.51 1297.03 9913.27 1197.01 9914.411296.94 9916.711197.01 

9917 . 6 1197.03 9910.97 1197. 07 9911.06 1297.05 9924.51 1297.11 9930.76 1197.19 
9932.27 1297.26 9933.44 1297.28 9935.3 1297.28 9937.65 1297.26 9940.17 1297.21 
9941.72 1297.2 9948.34 1297.47 9950.18 1297.55 9952.22 1297.62 9952.28 1297.63 
9955 . 63 1197 . 71 9957.97 1297.83 9960.3 1198 . 08 9962.56 1298 . 2 9964.63 1198.05 
9965 . 92 1297.97 9967.32 1297.95 9967.73 1297.919968.061297.77 9970.52 1296.26 

9971.7 1195 . 46 9971.37 1194.819974.691193 . 05 9975.93 1191.71 9977.54 1191.33 
9981.61 1292.74 9984.47 1193 . 08 9986 . 411191 . 34 9989.761190.85 9994.991190.77 
9997.73 1290.73 100001290.7210002.38 1290 . 7 10011.6 1290.5210015.211290.47 

10015.28 1290.4710015.47 1290.44 10016.6 1290.8910018.66 1291.69 10020.3 1292.19 
10011.481191.3810013.35 1192.9110018.07 1195.5310018.961195.9910019 . 11 1196.17 
10030.52 1196.5510037.391297.84 10037.81197 . 8310038.841297.8610040.02 1297.83 
10042.07 1297.6110044.33 1297.4110054.69 1297.0610058.311296.9310060.38 1296.88 
10063.11 1297.1310069.61 1297.6710083.18 1198 . 0710098.16 1198.4110101 . 33 1198.61 
10113.65 1199 . 4310131.38 1299.6510134.08 1199.69 10134.6 1299.71 10151 . 7 1300 
10152.79 130010152.92 130010153.14 1300 10154.7 1300.0710161 . 69 1300.37 
10165.96 1300 . 6510170.86 1300 . 98 10173.5 1301.110180.27 1301.59 10187.5 1301.98 
10198.45 1301 . 5710105.34 1301.8610115.061303.3110123.83 1303.6710233.791304.01 
10238.511304.18 10249.11304.5410255.27 1304.6910260.061304.8310260.381304.83 
10160.581304 . 8410160.861304 . 8610170 . 44 1305 . 110176.281305.3110183.791305.44 
10191.87 1305.310199.65 1305 . 31 103001305.31 

Manning's n values 
Sta n val Sta n val sta n val 

************************************************ 
9300 .056 9967.31 .0410037.39 .056 

Bank Sta : Left Right Lengths: Left channel Right coeff contr. Expan. 
9967.3110037.39 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description : 

590.8 617.7 623.3 

RS: 3 589 

Station El evation Data 318 

.1 . 3 

............... ~;! ............ ~!~~ ............... ~;! ........... ~!~~ ............... ~;: ............ ~!~~ ............... ~;! ......... *~!;~*****;;! .......... ~!;~ 
9500 1301.7 9501.16 1301.69 9503.1 1301.64 9507.55 1301.57 9508.8 1301.58 

9518.55 1301.66 9519.41 1301.66 9520.53 1301.66 9526.15 1301.63 9533 . 17 1301.61 
9537.14 1301.6 9537.52 1301.61 9538.95 1301.62 9546.84 1301.66 9548 . 87 1301.69 
9551.97 1301.75 9552.45 1301.75 9555.05 1301.73 9556.25 1301.74 9556 . 75 1301.75 

9560 1301.7 9560.05 1301.7 9560.14 1301.69 9567.17 1301.81 9569 . 16 1301.87 
9570.791302.03 9572.211302.13 9572.8 1302 . 13 9573.17 1302.14 9574.72 1301.99 
9575.57 1301 9576.4 1301 9577.03 1301 9580.19 1301.95 9589.79 1301.81 
9591.17 1301.84 9594.36 1301.88 9596.07 1301.88 9598.91 1301.89 9600.56 1301.89 

9603.1 1301.89 9607.3 1301.74 9609.9 1301.74 9610.32 1301.74 9617.97 1301.62 
9618.01 1301. 61 9618.09 1301. 61 9619. 53 1301. 57 9627. 74 1301. 32 962 8. 71 1301. 31 
9637.83 1301.14 9639.7 1301.11 9642.94 1301.02 9648.831300.85 9651.71 1300 . 76 
9658.16 1300.49 9658.88 1300.46 9660.54 1300.43 9662.67 1300.36 9664.68 1300.37 
9667.16 1300.3 9667.78 1300.18 9668.011300.18 9671.5 1300.19 9674.061300.11 
9677.24 1299.95 9679.88 1299.85 9682.54 1299.59 9684.131299.49 9685.191299.44 
9686.06 1299.4 9692.22 1299.09 9692.32 1299.08 9692.41 1299.08 9693 . 01 1299 . 06 
9701.03 1198.59 9703.28 1198 .5 9705.1 1298.37 9707.66 1298.24 9709.43 1298.13 
9712.69 1297.87 9713.11 1297.84 9713.97 1297.79 9719.67 1297.44 9721.08 1297.34 
9715.13 1197.11 9719.11 1196.93 9730.35 1296.88 9731.36 1196.82 9731.05 1296.79 
9738.09 1296.5 9741.87 1296.45 9742.7 1296.45 9745.21 1296.41 9750.44 1296.33 
9756.05 1296.24 9756.95 1196.23 9758.15 1196.11 9765.14 1195.49 9768.81 1195.12 
9771.79 1294.83 9775.52 1294.53 9776.54 1294.42 9777.881294.29 9780.47 1294.12 
9781.191194.04 9781.98 1194 9785.511193.79 9787.491193.75 9790.711193.65 
9793.14 1293.55 9795.17 1193.59 9797.37 1193.51 9799.361193.61 9801.45 1193.5 
9803.47 1293.49 9805.16 1293.26 9806.34 1293.24 9807.08 1293.25 9811.45 1292.94 
9811.67 1292.94 9811.89 1292.94 9814.8 1292.7 9815.87 1292.69 9815.92 1292.69 
9818.57 1292.84 9819.36 1191.85 9810.03 1292.87 9813.86 1193 9815.16 1292.98 
9817.05 1193.01 9818.45 1193.06 9831.21 1193.08 9831.95 1193.11 9833.48 1293.2 
9835.22 1293.19 9839 . 79 1293 . 54 9841.991293.71 9843.16 1293 . 9 9843.65 1293.93 
9844.15 1193.9 9856.15 1193.98 9858.09 1193.99 9858.69 1193.91 9861.06 1293.66 
9861.81193.59 9861.05 1193 . 55 9861.44 1193.53 9865 . 8 1193 . 36 9867.39 1193.31 

9871.75 1293.12 9880.19 1193 . 28 9881.64 1193.32 9884.61 1193 . 59 9887 . 48 1193.98 
9888.92 1294.02 9892.72 1294.19903.37 1294.33 9906.27 1294.39 9909.7 1294.44 
9914.33 1294.46 9917.94 1294.52 9925.45 1294.6 9929.05 1294.61 9936.41 1294.77 
9947.68 1294.83 9948.31 1294.83 9948.49 1294.83 9948.74 1294.84 9958.17 1294.88 
9959.76 1294.89 9962.3 1294.77 9963.55 1294.77 9967.84 1294 . 65 9969.17 1294.64 
9970.16 1194.63 9971.59 1194 . 4 9975.88 1194.34 9975 . 97 1194.33 9977.8 1194.15 
9979.47 1292 . 87 9981.07 1292.25 9986 . 32 1288.9 9988.06 1288.2 9991.44 1286.88 
9999.31 1186.81 10000 1186 . 810001.491186 . 7910001.911186.8810004.46 1187.4 

10006.44 1287.8510011 . 311288.9210011 . 62 1288.9410012.01 128910012.65 1289.07 
10018.47 1289 . 6210019.45 1289.74 10021.8 1290.110022.92 1290.1710023.381290.25 
10027.47 1290.8910027.72 1290.9210027.95 1290.9810031.94 1291.1510032.65 1291.18 
10031.68 1191.1810033.49 1191.1810039.88 1191.1 10040.1 1191.110040.62 1291.09 
10047.29 1291.0310050.71 1291.0510051.11 1291.0410051.45 1290.9910057.61 1290.11 
10060.26 1290.1110063.4 1189.5510067.54 1189 . 3410068.58 1189.3110071.161189.17 
10073 .17 1289 . 1410075.47 1289.0610078 . 06 1288 . 9510079.43 1288.9610081.16 1289.44 
10082 . 67 1289.5710083.38 1189.710083.97 1193.3110084.11 1294.6610084.66 1194.71 
10086.63 1294.9210090.41 129510090.71 129510093.66 1295.2110094.22 1295.24 
10097.26 1295.34 10099.5 1295.410100.58 1295.321010 5.33 129510105.59 1294.99 
10108.84 1294.9110110.68 1294.9310113.14 1294.9810113.81 1294.9810121.58 1294.94 

10138.4 1294.9210139.011294.93 10139.9 1294.8910140.02 1294.8910140.411294.89 
10147.75 1294.9810150.361294.9910157.8 1295.0410166.44 1195.1410179.38 1195.17 
10183.32 1295.1910183.781295.2110186.44 1295.1910208.11 1295.3110221.17 1295.52 
10223.66 1295.5610224.561295.5710240.78 1295.8410241.86 1295.8410262.95 1296.16 
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MOOWFP rep 
10269.18 1296.2710274.04 1296.3410291 . 14 1296.510311.08 1296.6610313.82 1296.68 
10316.07 1296.6910324.91 1296.2910327.04 1296.110329.66 1296.3110331 . 42 1296.5 
10335.7 1296.6110339.04 1296.6510344.74 1296.7610351.23 1296.8210352.02 1296.84 
10354.5 1296.8410358.561296.3310361.53 1296.5910361.68 1296.610364.711296.86 

10376.94 1297.0110377 . 93 1297.02 10378.3 1297 . 0310395.77 1297.5510396.62 1297.59 
10397.93 1297.65 10400.4 1297.7410407.05 1297.93 10408 1298.0310408.191298.06 
10408.63 1298.110412.37 1298.1310412.69 1298.1410414.16 1298.1810415.36 1298.31 
10416.04 1298.3310422.15 1298.610423.961298.5410424.72 1298.5110428.75 1298.65 
10438.16 12 99.0310448 .63 1299.38 10450.3 1299 .4410450 . 76 1299.4510451.16 1299.46 
10464.47 1299.7710469.42 1299.8910476.061300.1610479.16 1300.2510485.091300.34 
10492.88 1300.45 10496.2 1300.51 10500 1300.53 

Manning's n values 3 
Sta n val Sta n val Sta n val 

"'******"'******** "'*******"'********"'******** *"'**** 
9500 .056 9975.97 .0410084.22 .056 

Bank Sta: Left Right Coeff contr. Expan. 
9975.9710084.22 

CROSS SECTION 

RIVER : MDOW 
REACH: Reach1 

INPUT 
Oescri pti on: 

RS: 3.494 

Station Elevation Data 490 

.1 . 3 

..... ~;:*"'**~!:~ .... *;;: .... ~2:~,..,... .. ~~= .... ;!:~,.. .... ~;:,... .. ;!:~ .... ,..~;: .... ;!:~ 
9600 1298.39 9602.39 1298.25 9604.08 1298.14 9605.47 1298.1 9606.45 1298.08 

9607.35 1298.08 9609.54 1298.019610.41 1298 9612.81297.95 9612.97 1297.95 
9616.061297.86 9616.531297.86 9619.091297.75 9619.421297.75 9624.17 1297.8 
9624.79 1297.76 9625.27 1297.74 9626.361297.74 9629.27 1297 . 8 9631.02 1297.85 
9633.96 1297.85 9637.78 1297.78 9641.23 1297.74 9643.22 1297.719645.45 1297.67 
9647.77 1297 . 68 9648.73 1297.64 9649 . 44 1297.56 9651.5 1297 .46 9653.04 1297 . 44 
9654.23 1297 . 35 9655.74 1297.25 9662 . 08 1296.95 9665.87 1296.7 9670.37 1296 . 45 
9674.24 1296.18 9678.03 1295.96 9680.25 1295.93 9680.98 1295.94 9684.32 1295.57 
9685.07 1295.61 9690.85 1295.42 9692.09 1295.34 9693.46 1295 . 07 9696 1294.81 
9696 . 511294.78 9699.561294.47 9700 . 97 1294 .32 9702.24 1294.23 9702.89 1294.21 
9703.09 1294.19 9703.65 1294.22 9706.58 1294.88 9707.43 1295.05 9710.03 1295.11 
9712.22 1295 . 14 9715.03 1295.09 9717 . 32 1295.12 9718.59 1295.18 9719.62 1295.2 
9724.97 1295 . 16 9726.4 1295.18 9727.93 1295.18 9732.15 1295.04 9734.2 1295.02 
9734.67 1295.02 9740.54 1295.12 9741.58 1295.12 9744.38 1295.29 9747.33 1295.36 
9747.92 1295.39 9752.9 1295.52 9754.04 1295.56 9761.3 1295.79 9761.59 1295.79 
9764 . 03 1295.74 9766.54 1295.8 9767.08 1295.82 9771.22 1295.92 9772 . 13 1295.95 
9777.18 1295.93 9780.76 1295.96 9789.32 1295.96 9790.68 1295.93 9791.27 1295.93 

9792.3 1295 . 94 9796.8 1295.9 9805 . 97 1295.79 9817.8 1295.45 9818.41 1295.44 
9819 1295 . 41 9823.03 1295.1 9824.1 1295.06 9828.35 1294.83 9828.98 1294.8 

9837.28 1294.39 9838.36 1294.33 9842 . 37 1294.21 9846.24 1294.11 9847.33 1294.05 
9851.591293 . 87 9854.83 1293.68 9858 . 411293.42 9860.64 1293.2 9863.73 1292.87 
9870 . 05 1292.75 9875.361292.66 9891.23 1292.42 9891.61292.41 9903 1292.23 
9905 . 99 1292.13 9906.33 1292.11 9908.31 1292.06 9912.32 1291.93 9912.97 1291.9 
9917.73 1291.73 9922.09 1291.74 9924.35 1291.73 9926.88 1292.3 9927.67 1292.45 
9931.55 1292.38 9932.65 1292.34 9933.67 1292.11 9935 . 5 1291.74 9936.31 1291.58 
9937 . 03 1291.48 9938.311291.42 9939.48 1291.36 9939.82 1291.33 9940 . 09 1291.27 
9941.05 1291.29 9943.08 1291.46 9943.94 1291.5 9946.01 1291.51 9947.41 1291.47 
9949.53 1291.4 9950.21 1291.37 9953.88 1291.16 9956.27 1291.08 9957.9 1290.94 
9958.18 1290.91 995 8.34 1290.92 9961.27 1290.9 9965.11 1289.3 9971.15 1286.74 
9975.95 1285.38 9976.28 1285.38 9980.4 1285.25 9985.93 1285 9987.25 1284.67 
9989.74 1284.52 9990.25 1284.44 9990.55 1284.44 9991.62 1284.31 9992.08 1284.24 
9993.85 1284.12 9996.311283.91 9998.82 1283.78 100001283.8410003.181283.99 
10004.6 1284.0810009.46 1285.2410013.89 1286.2810018.84 1287.6510021.181288.28 

10022 . 64 1288.9610024.41 1289.8410029 . 86 1292.1610030.49 1192.44 10033.2 1292.53 
10038.98 1292.7310039.78 1292.7510040.45 1292.910041.67 1293.2310044.7 1293.17 
10046.88 1293.1510050.45 1292.510052.05 1292.1910052.591292.1810053.62 1292.14 
10055 . 37 1292.1710062.29 1292.2610065.36 1292.110067.31 1291.9810069.05 1191.93 

10070.1 1291.9710071.63 1292.0410074.85 1292.07 10082.2 1292.23 10085.3 1292.32 
10088.7 1292.4110090.17 1292.4410101.011292.5110105.061292.5310105.26 1292.54 

10114.91 1292.8210117.65 1292.7810124.72 1292.7610128.15 1291.8610133.23 1292.96 
10135.18 1293.0110137.08 1293.0210149.75 1293.1810153.04 1293.2810159.08 1293.39 
10172.35 1293.6810173.32 1293.6710186 . 74 1293.510195.34 1293.3910196.54 1293.38 
10198.16 1293.3610217.74 1293.1910229.7 1293.1810236.261293.1610238.22 1293.15 
10239.261293.12 10245.8 1293.1110257.86 1293.0710261.67 1293.110267.88 1293.11 
10275.43 1293.2210285.21 1293.31 10289.1 1293.3510292.92 1293.2710301.27 1193.03 
10301.35 1293.0410301.85 1293.03 10315.8 1292.6910320.59 1292.5710335.87 1191.48 
10346.25 1292.4110356.791292.3410378.24 1292.3210379.65 1292.3410387.23 1292.54 
10396.38 1292.8110400.67 1292.83 10401.2 1292.8310403.19 1292.8610404.05 1292.87 
10405.481292.8710406.261292.8310407.24 1292.8410409 . 54 1293.0210409.62 1293.03 
10410.52 1293.0310411.411293.0410412.311293.1210413.24 1293.1410414 . 7 1293.15 
10416.49 1293.1410417.53 1293.1210419.44 1292.9210420.38 1292.8310421.23 1292.85 
10422.37 1292.910423.67 1292.9510427.54 1293.0210429.69 1293.0510431.611293.04 
10432.63 1293.0510433.91 1293.04 10434.8 1293.0210435.26 1293.0410439.44 1293.15 
10440.361293.1810444.38 1293.4110444.43 1293.4110447.66 1293.5510450.761293.69 
10451.68 1293.7110452.71 1293.7610454.18 1293.7910458.96 1293.7410459.52 1293.78 
10459.85 1293.7810460.89 1294.0410461.62 1294.0710463.88 1293.9210464.92 1294.07 
10466.181294.1610467.561294.2310470.76 1294.3110471.11294 . 3110474.591294.44 
10475.24 1294.4510477.111294.4210477.79 1294.4 10478.7 1294.4110480.011294.46 
10483.32 1294.6610484.04 1294.7110488.97 1294.8910489.58 1294.9110495.491295.14 
10496.29 1295.1610502.2 1295.32 10502.7 1295.3310510.43 1295.4210515.02 1295.38 
10518.21 1295.3610522.73 1295.4610522.88 1295.4710523.97 1295.4910525.4 1295.55 
10529.11 1295.5210533.52 1295.4410540.81 1295.3810541.81 1295.37 10547.2 1295.33 
10547.85 1295.3410553.03 1295.2810556.92 1295.2510557.65 1295.24 10565.4 1295.17 
10566.47 1295.1910570.88 1295.1210571.91 1295.0810572.84 1295.0310575.42 1294.87 
10577.361294.7810582.48 1294.6210584.57 1294.4710587.26 1294.32 10594.91293.81 

105981293.6410601.01 1293 . 54 10605 1293 . 43 10607.41293.3210619.091292.96 
10620.83 1292.9110623.04 1292.8710624.29 1292.87 10625.5 1292.85 10627.4 1292.84 
10628.74 1292.8610631.09 1292.7710634.73 1192.6910638.91 1292.83 10640.9 1292.89 
10646.47 1292.9610652.17 1293.0610652.92 1293.0710660.48 1292.8110662.49 1292.83 
10667.13 1292.9210669.85 1292.9610675.97 1292.9210676.45 1292.8310677.67 1292.79 
10678.45 1292.7310679.291292.7710680.74 1292.8810682.18 1292.9410684.711292 . 77 
10684.92 1292.7610686.891293.0310687.31 1293.0510694.581293.12 10698.8 1292 . 96 

10699.4 1292.9210699.87 1292.9 10702 1292.8810704.01 1292.9510705.93 1293 . 05 
10708.83 1293.0210715.06 1293.0410715.44 1293.08 10717.4 1293.21 10717.8 1293.19 
10718.62 1293.0310720.47 1292.6910721.67 1292 . 910722.29 1292.9410723.19 1293.01 
10724.42 1292.810725.42 1292.5910726.17 1292.4810726.65 1292.3810727.06 1292.35 
10730.011291.9110730.99 1292.1410731.36 1292.3210732.37 1292.7710732.71 1292.93 
10733.42 1293.0410735.42 1293.2 310735.52 1293.2310737.83 1292.9810740.16 1292.93 
10740.81292.9210741.53 1292.9610742.81 1293.0610744.18 1293.1110746.32 1293 . 15 

10747.881293.1910749.761293.2310750.54 1293.2210752.07 1293.0510754.06 1293.15 
10755.37 1293.2 510756.44 1293.2810757.14 1293.2810758.59 1293.2710760.64 1293.24 
10761.461293.2110763.75 1293.1610764.92 1293.1910766.961193.1910772.15 1293.2 7 
10774.33 1293.3910775 . 31293.4610777.46 1293.2810778.88 1293.1810779.65 1293.15 
10780.11 1293.2210781.72 1293.3910783.04 1293.4310785.79 1293.4610787.98 1293.45 
10791.55 1293.3610792.02 1293.35 10796 . 7 1293.3110802.24 1293.3410804.27 1293.4 
10806.71 1293.4910808.33 1293.5210811.67 1293.6210812.34 1293.6610815.28 1293.89 
10815.891293.9310819 . 991294.0310822.42 1294.110824.911294.1810827.191294.25 
10828.73 1294.310831.54 1294.321083 3.67 1294.3410838.99 1294.5510842.84 1294.58 
10845.42 1294.6110847.11 1294.66 10851.2 1294.6810858.22 1294.7810858.47 1294.79 
10863.62 1294.8810866.42 1294.9310873.88 1295.210874.67 1195.1210877.91 1295.26 
10885.24 1295.2410888 . 33 1295.2610891.37 1295.2710892.83 1295.310895. 36 1295.26 
10896.27 1295.2910898.39 1295.3510900 . 66 1295.2910902.22 1295.2210902.57 1295.19 
10903.86 1295.1910912.69 1295.2310916.01 1295.210919.92 1295.1910921.91 1295.13 
10926.63 1295. 1710927.71 1295.1710934.62 1295.1310937.44 1295.1410938.95 1295.19 
10944.84 1295.3610947.12 1295.4210952 .68 1295.4410956.84 1295.4810957.62 1295.5 
10958.93 1195.5210966 . 85 1295.6910968.37 1295.7310971.51 1295.7710976.33 1295.88 
10979.23 1295.8710981.71 1295.910983.99 1295.89 10985 1295.95 10987.91295.93 
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MCXJWFP rep 
10989.23 1295.8610992.26 1295 . 9610992.32 1295.9610996.85 1296.11 11000 1296.11 

Manning's n Va 1 ues 3 
Sta n val Sta n val Sta n val 

******************"'****"'************************ 
9600 .056 9961.27 . 0410030. 49 .056 

Bank Sta: Left Right 
9961.2710030.49 

Ineffective Flow 

Lengths: Left Channel 
485 500 

Right 
514.4 

coeff contr. 
.1 

Ex pan. 
.3 

Sta L Sta R Elev 
9600 9772.13 1295.95 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
oescri pti on: 

1 
Permanent 

F 

RS : 3 . 399 

Station Elevation Data 330 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

**********'******"'"'***"'*********************************************"'************ 
9600 1296.27 9605.77 1296 . 15 9611 . 49 1296.02 9624.96 12 95.6 9627.3 1295.56 

9640.57 1295.18 9640.94 1295 . 18 9645 . 03 1295.23 9650 . 36 1295.24 9657.87 1295.1 
9670.03 1294.86 9684.58 1294 . 55 9685.85 1294.53 9686 . 34 1294.51 9705.36 1294.16 
9707.47 1294.16 9708.6 1294 . 12 9710 . 62 1294.13 9711 . 42 1294 . 12 9712.73 1294.13 
9713. 011294.12 9713.31 1294 . 1 9713.98 1294 .06 9714. 91 1294 9719.52 1293.74 
9721.36 1293.82 9721.85 1293 . 84 9724.34 1294.15 9724.91 1294 .2 9729.22 1294.11 
9730.05 1294.05 9730.261294.05 97JJ.38 1293.81 97Jl.7 3 1293 .819735.261293. 78 
9736.831293.77 9738.071293.76 9739 . 581293.79 9740.741293 . 86 9743 . 71293.88 
9744.92 1293.9 9748.49 1293 . 93 9748 . 62 1293.93 9748.72 1293.93 9749.17 12 93.93 
9752.211293.99 9755.48 1294.01 9756.09 1294.01 9761. 33 1294 . 1 9769 . 8 1294.04 
9770.64 1294.04 9771.35 1294.02 9771.99 1294 9774.66 1293.9 9781.97 1293.83 
9790.371293.78 9793.861293.81 9796 . 3 1293.78 9800 . 77 1293.76 9804 12 93.68 
9806.69 1293.65 9810.58 1293 . 62 9813 . 47 1293 . 65 9816.72 1293.67 9820.16 1293 .66 
9823.82 1293.62 9827.83 1293.6 9831.87 1293.57 9834.44 1293.54 9836.211293.51 
9843 . 34 1293.35 9860.47 1293 . 12 9872 . 08 1292 . 96 9875 . 09 1292.93 9881.36 1292.6 
9881.43 1292 .59 9881.48 1292 . 59 9881.55 1292 . 59 9881.85 1292.58 9897.38 1291.98 
9899.84 1291.86 9901.73 1291.7 9905.03 1291.39 9906 .19 1291.26 9911.19 1290 . 47 
9920.93 1290.28 9925.82 1290 . 22 9937.28 1290.06 9946.1 1289.61 9946.52 1289 . 59 
9947.261289.58 9959.14 1289.24 9963.32 1288.75 9964.7 1288.62 9966.33 1288.33 
9967.42 1288.16 9968.61 1287.59 9970.96 1286.44 9973.06 1285.45 9976.13 1284.46 
9976.28 1284 . 4 9976.52 1284 . 31 9978 . 3 1283 . 7 9979 . 57 1283 . 19980.22 1283 
9982.66 1282.01 9983.9 1282.03 9984.25 1282.02 9986.2 3 1281.91 9987.09 1281.81 
9989.18 1281.8 9993.89 1281.91 10000 1282.03 10006. 9 1282 . 1710009.97 1282.25 

10012.79 1283.8510013.88 1284 . 5810016 . 64 1285 . 9710017.7 5 1286 . 68 10020 . 3 1289 .57 
10020.73 1290.0310025.76 1290.18 10027 1290.2110029.88 1290 . 110033.81 1289.92 
10035.09 1289.95 10037.4 1290.05 10041.2 1289.7610041.83 1289 . 6910049.2 1289.82 
10059.99 1289.9110061.28 1289.9310061.88 1289 . 93 10072.6 1289.810074.25 1289.83 
10078.37 1289.9210085.91 1289.9710090.01 1289.8510094.49 1289.8210095.38 1289.82 

10103.4 1289.8710108.73 1289.8110111.15 1289.8210119.11 1289.5510121.83 1289.53 
10131 .77 1289.4310134.861289.4310141.65 1289.4810143.14 1289.4810144.791289 . 52 
10148.28 1289.5510151.13 1289.6210152.16 1289 . 6310154.96 1289.6810155 . 84 1289.7 
10156.01 1289.6910157.32 1289.6810159.59 1289.6510161.69 1289.5810164.93 1289 . 44 

101711289.3210172.42 1289.410173.85 1289 . 4710175.111289 . 5110187.24 1289.88 
10189.29 1289.92 10192.3 1290.0210196.42 1290 .0610200.7 3 1290.1510206.82 1290.27 
10209.23 1290.3210211.67 1290.3110220.61 1290.5310221.93 1290.55 10223 . 9 1290 . 58 
10232.83 1290.7410234.47 1290.76 10237.2 1290 . 7810241.82 1290.7810245.5 1290.81 
10249.06 1 290.83 10253.3 1290.8910261.73 1290.8310263.9 5 1290.8410270.52 1290 . 78 
10278.37 1290.6910283.75 1290.59 10289.2 1290 . 5110302.89 1290.6210307.37 1290.59 
10317.23 1290.6110320.11 1290.6110JJ0.91 1290 . 5810333.79 1290 . 5410337 . 09 1290.48 
10342.JJ 1290.4210345.95 1290.4610354.66 1290 . 5510356.59 1290 . 5710356 . 98 1290.57 
10359.73 1290.7410360.461290.8410361.38 1290 . 8910362.47 1290.9410362.811290.91 
10365.53 1290.5210370.311290 . 3710371.41 1290.3610372.69 1290.2610372.98 1290.25 
10381.85 1290.2310387.49 1290.1910400.66 1290 . 0710407 .52 1289.8610414 . 56 1289 . 63 
10424.04 1289.4910428.37 1289.4610433.53 1289.3710443 .28 1289.2510444.19 1289.27 
10445.12 1289.2310449.981289.1810451.971289.1510452.31 1289.1410453.71 1289.1 

10455.4 1289.0910457.34 1289.0610462.85 1289.0510464.5 7 1289.0110468.89 1289.02 
10469.9 1289.0110471.43 1288.9710473.41 1288.9610474.44 1288.8510476.98 1289.15 

10478.63 1289.2610480.26 1289 . 310480.71 1289.3210483.29 1289. 4210484.79 1289.46 
10485.97 1289.4910488. 16 1289.4810489.12 1289.510491.34 1289.510491.84 1289.5 
10492.26 1289 . 5 10493.9 1289.510494.25 1289.4910496.491289.3710497.68 1289.41 
10499.09 1289.4110499.97 1289.4210502.13 1289.4910502.94 1289.5110 505 . JJ 1289.51 
10506.01 1289.5110508.33 1289.6110509.03 1289.6110511.62 1289.6110515 . 93 1289 . 66 
10517.62 1289 . 6610520.06 1289.5710520.96 1289.5710524 .63 1289.610 524.81 1289.6 
10524.87 1289.610525.03 1289.6 10525.6 1289.48 10527.4 1289.1610 527.67 1289.21 
10530 .11 1289 . 7310531.66 1289.69 10540.1 1289 .5210543.85 1289.6510544.18 1289.66 
10544.34 1289.6810549.52 12 90 . 1 210555.75 1290.8210556 . 27 1290.8810558.08 1291.07 
10561.64 1291.4510563 . 88 1291.5210579.28 1292.0610582.98 1292.210588.34 1292.37 
10594.32 1292.5610598 . 45 12 92.7510605. 01 1292.9710608.53 1293.0410612.34 1293.17 
10614 . 33 1293 . 3110622 . 99 1293 .4110627 . 12 1293.4710630.27 12 93.5410634.37 129 3.55 
10636 .261293.55 10639.2 1293.5310643 . 74 1293.5710649.261293.6310652.69 1293.66 

10660 . 3 1293.6710661.78 12 93.6610668 . 83 1293.8410668.981293.8410675.35 1293.79 
10676.02 1293.7910683.45 12 93. 7110692.55 1293.6810694.131293.6910697.891293.71 
10699.88 1293.7410700.69 1293.7410711 . 37 1293.7810713 . 24 1293.7810722.77 1293.81 
10723.69 1293.8110730.53 12 93. 9310735 . 31 1293.93 10738 . 3 1293 . 9410747.61 1293.9 
10749. 52 1293. 910760. 72 12 93. 8910761. 79 1293. 89107 76 .16 1293. 9510777.06 1293. 96 
10777.13 1293.9610789.561293.9610789.57 1293.9610799.661293.95 108001293.95 

Manning's n values num"' 3 
Sta n val Sta n Val Sta n val 

"'**"'"'********"'*"'"'"'*"'"'"'"'*"'*"'********"'**"'"'"'*"'"'"'**"' 
9600 .056 9959.14 .0410020.73 .056 

Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Ex pan. 
9959.1410020.73 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description : 

225.4 260.73 266 . 7 

RS: 3 350 

Station Elevation Data 490 

. 3 .5 

.,. •••• ;;: •••• ~l~Y ••••• ;;~ •••• ~l:Y ••••• ;;: •••• ;l:Y • .,. •• ,.;;:.,. •• .,.~l~Y ••••• ;;: •••• ~l~Y 
9500 1293 .94 9502.41 1293.93 9511.63 1293.93 9516.43 1293.9 9521.75 1293.75 

9526.1 1293.67 9537.9 1293.4 9538.98 1293.41 9539.52 1293.44 9540.08 129 3 .3 7 
9540.7 1293 .14 9541.12 1292 .94 9541.481293.06 9542.65 1293.44 9545.97 1293.4 
9547.7 1293.37 9549.84 1293 . 37 9550.93 1293.32 9551.29 1293.3 9552.991293.34 

9553 .86 1293.05 9554.08 1292.99 9554.26 1292.97 9554 . 55 1293 . 01 9555.28 129 3.08 
9555.61293.12 9556.56 1293.26 9557.081293.32 9557.74 1293 . 35 9558.631293.38 

9563 .111293 . 38 9563 .4 2 1293 . 37 9578.5 1293 . 19 9583.2 5 1293 . 12 9584.391293.11 
9592.16 1293.19593 . 65 1293.08 9594.72 1293. 08 9596.511293 . 04 9598.431293.03 
9600.28 1292.99 9602 .58 1292.9 9604.23 1292.82 9606.2 1292.819608.911292.75 
9610.59 1292.72 9612 .87 1292.58 9614 . 31 1292.5 9614.43 1292 . 5 9617.18 1292.47 
9620.02 1292.59 9620 . 17 1292.59 9622.34 1292 . 54 9622.581292.55 962 6.68 1292.4 
9629.68 1292.57 9629.96 1292.58 9631.64 1292.7 9632.411292.74 9633.27 1292.77 
9634.67 1292.8 9636.06 1292.81 9637.84 1292.72 9638 .84 1292.72 9640. 4 1292.75 
9644.05 1292.69 9648 . 82 1292.74 9651 1292.78 9653.81 1292.82 9655.62 1292.88 
9657.131292.92 9668.88 1293 9669.711293.01 9676.811292.97 9679.2 1292 .95 
9689.34 1292.88 9694.561292.88 9703.37 1292.83 9707.42 1292.8 9717.94 1292.71 
9719.66 1292.7 9720.81 1292.66 9727.37 1292.63 9731.011292.58 9731.74 1292.58 
9733.53 1292.49 9733.66 1292.49 9734. 15 1292.44 9735.15 1292.29 9735.53 1292.32 
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MOOWFP. rep 
9736.35 1292.43 9737.05 1292.56 9737.17 1292.57 9738.73 1292.6 9739.87 1292.62 
9741.091292.69 9744.17 1292.7 9746.411292.74 9748.911292.74 9753.27 1292.71 
9757.13 1292.7 9761.61292.68 9768.14 1292.6 9772.06 1292.6 9778.02 1292.59 
9780 . 42 1292.53 9782.02 1292.52 9791.711292.37 9792.76 1292.36 9800.6 1292.08 
9802.111192.06 9806.711291.88 9807.161291.87 9807.871291.83 9814.11 1191.77 
9814.33 1291.77 9817.911291.61 9820.2 1291.51 9820.5 1291.5 9827.82 1291.21 
9828.86 1291.17 9836.49 1290.91 9839.3 1290.77 9842.48 1290.62 9846.54 1290.39 
9852.181290.06 9859.11 1289.53 9860.511289.44 9860.77 1289.42 9860.88 1289.42 
9861.05 1289.4 9868.391288.83 9868.861288.78 9869.371288.76 9870.18 1288.7 
9870.75 1288.65 9871.53 1288.56 9876.76 1288.06 9877.92 1288 9878.91 1287.96 
9879.74 1287.87 9880 . 65 1287.74 9881. 81287.62 9882.91287.55 9884.05 1187.43 
9885.82 1287.119887.78 1187.04 9889.73 1286.9 9890.15 1286.86 9890.94 1186.69 
9892.91286.319893.611286.17 9897.32 1284.94 9897.44 1284.88 9898.23 1285.47 

9898 . 68 1285.38 9900.04 1283.63 9900.85 1283.47 9901.33 1283.06 9901.81 1182.66 
9902 .991282.48 9903.35 1282.52 9903.61282.74 9904.91283.44 9905.25 1283.65 
9906.11185.35 9906.47 1285.7 9907.17 1285.58 9908.761285.54 9909.12 1285.81 
9909.7 1286.07 9910.28 1286.05 9911.39 1186.02 9911.68 1286.06 9913.76 1286.23 

9914.461286.36 9915.97 1286.319916.381286.28 9918.781286.15 9921.32 1286.09 
9921.85 1286.06 9923.291285.77 9924.35 1285.58 9925.611285.18 9926.99 1284.85 

9927.2 1284.83 9927.21 1284.79 9927.27 1284.78 9928.711184.33 9929.56 1284.13 
9930.681283.87 9931.35 1283.74 9932.291283.14 9932.861282.97 9934.85 1282.46 
9938 . 87 1282.38 9941.39 1282.24 9941.95 1282.23 9942.28 1282.17 9943.04 1281.86 
9943 . 62 1281.87 9944.091181.919946.74 1181.82 9947.64 1281.86 9953.031281.87 
9957.52 1282.4 9957.55 1282.39 9960.11281.019960.27 1180.99 9961.791180.78 
9962.04 1280.84 9962.4 1280.97 9965.09 1281.04 9966.43 1280.98 9967.16 1280.94 
9967.32 12819968.95 1281.49 9971.12 1281.79 9973.24 1282.06 9974.73 1282.19 
9976 .12 1182.11 9977.14 1282.13 9977.46 1282.15 9977.67 1282.17 9978.65 1182.23 
9986.55 1282.76 9990.52 1282.96 9991.33 1283 9995.1 1283.12 9996.16 1283.13 
9998.26 1283.17 10000 1283.1910000.37 1283.110001.83 1283.1910002.54 1183.11 

10003.37 1283.11 10004.5 1283.3310007 . 61183.1110007.84 1283.1110007.961283.11 
10008.34 1283.1610009.7 1282.9610010.511282.9810011.77 128310013.04 1283.11 
10014.28 1182.9110016.59 1282.3110018.08 128110020.55 1281.5710020.81 1281.62 
10021.67 1281.9710022.39 1282.3210023.34 1282.0810024.64 1282.0310025.47 1281.98 
10026.94 1282.0710028.11 1282.2110029.11 1282.2710033.23 1282.2210034.26 1282.02 
10036.33 1281.710038.93 1281.5910039.761281.5210041.611281.0910044.161280.78 
10045.69 1281.2310047.53 1281.6110047.64 1281.6410048.38 1281.9610049.25 1282.07 
10050.89 1281.8210051.79 1281.7110053.711281.5310054.45 1281.4810055.61281.54 
10057.94 1281.7210059.49 1281.810059.99 1281.8510060.66 1281.9310062.05 1282.02 
10064.19 1282.1610065.06 1282.1910065.82 1282.24 10066.3 1284.6610066.37 1285.04 
10066.58 1284.9910066.95 1284.8810067.25 1284.93 10068 1284.1510070.05 1284.08 
10070.89 1284.410071.44 1284.4710071.94 1284.5110073.32 1284.4710075.57 1284.66 
10077.06 128510077.391285.0610078.491285.3710079.781285.4110080.561285.51 
10084.83 1285.4610092.381285.3710092.911285.3710106.991285.1510108.84 1285.12 
10125.77 1284.8810128.811284.8810144.62 1284.8910146.83 1284.910147.911284.93 
10158.22 128510159.711284.9910174.95 1285.1110175.81 1285.1110193 . 24 1285.07 
10194.42 1285.0710210.94 1285.0610212.05 1285.0510226.12 1285.2310227.53 1285 . 23 
10243.19 1285.1810244.62 1285.1710245.791285.1810262.21 1285.210263 . 07 1285.2 
10279.72 1285.2710307.33 1285.2710307.91 1285.2810308.82 1285.2710328 . 52 1285 . 19 
10329.55 1185.1910343.83 1185.1210345.08 1285.1110356.05 1185.0110367.43 1284.81 
10369. 66 1284. 810382. 81 1284. 7610384. 92 1284. 7610401.48 1284. 7210402. 91 1284. 7 
10423.53 1284.7510425.45 1284.7610440.761284.8910442.861284.8810455.64 1284.92 
10457.4 1184.910465.76 1284.9810469.01 1184.9910478.15 1185.0110486.59 1284.97 

10489.76 1284.9810498.78 1285.1810506.67 1285.4610507.75 1285.4810516.11285.61 
10523.78 1285.6210524.55 1285.6310532.89 1285.6610533.13 1285.66 10534.8 1285.67 
10539.56 1185.6810545.26 1285.7310547.28 1185.810548.631285.8410549.511285.83 
10550.55 1185.8310552.23 1285.8110554.06 1185.6910554.13 1285.68 10555.4 1285.61 
10555.631185.6210557.55 1185.5910560.03 1285.54 10560.31285.5510562.261285.68 
10562.59 1185.7910562.85 1186.0510563.25 1286.0810572.29 1286.1710576.28 1286.26 

10580 1286.2710581.98 1286.3110597.54 1286.4910598.02 1286.4510598.25 1286.45 
10602.011286.5210609.44 1286.4910617.35 1286.5710617.431286.5610618.91286.29 
10619.491186.28 10621.9 1286.4710627.52 1286.47 10634.4 1286.5210639.52 1286.63 
10645.22 1186.7210650.031286.7710657.781286.8210662.37 1286.8410672.33 1286.91 

10675.4 1186.9610688.82 1287.0910691.37 1187.0810704.18 1287.1510705.07 1287.16 
10709.21 1287. 2 510716.83 1287. 4110717. 4 7 1287. 4210726. 66 1287. 5 7107 27. 55 1287. 57 
10740.2 1287.65 10742.4 1287.6710752.68 1287.7710755.45 1287.8 10764.9 1287.88 
10768 . 6 1287.910777.83 128810783.191288.0410791.711288.0610798.581288.14 
10807 . 31188.2410813.73 1288.2610822.97 1288.2610831.411288.3310838.881288.39 

10848.14 1288.3510856.42 1288.3510865.02 1288.4110874.06 1288.4510880.09 1288.49 
10887.961188.5910894.34 1288.5610901.65 1188.6410908.631288.7210915.04 1288.71 
10923.64 1288.76 10929.8 1288.810937.881288.8210944.331288.8910953.411288.99 
10960.31 1289.1210965.14 1289.2410973.37 1289.35 10975.8 1289.3810977.84 1289.41 
10979.15 1289.4710979.45 1289.4810980.96 1289.210981.54 1289.0210982.57 1289.47 
10982.761289.57 10983 1289.5810985.691289.7110987.49 1289.7810990.42 1289.9 
10991.35 1289.9510995.85 1290.2310997.31 1290.311004.26 1290.8111004.45 1290.82 
11005.71 1190.9211012.11 1191.3611013.42 1191.4711014.04 1291.54 11020 1191.97 
11022.57 1292.1911026.191292.4711028.361292.6211031.12 1292.87 11034 1293.09 
11037.711293.3211039.17 1293.4411044.291293.7911046.97 1293.9811051.54 1294.09 
11053.37 1294.1311057.72 1294.211063.281294.2211065.431294.2511070.911294.38 
11072.76 1294.4211073.14 1294.4211073.86 1294.4311079.65 1294.4811082.43 1294.53 
11086.91 1194 . 5811090.44 1294.65 11095.8 1194.6911096.96 1294.71 11100 1194.72 

Manning's n values 

•• Vi>. ~;~ ..... ~.~~!. u .... ~;~ ..... ~.~~ L. v.. ~;! ... ~.~!! 
9500 .056 9926.99 .0410066.37 . 056 

Bank Sta: Left Right Lengths: Left channel 
9926.9910066.37 

Ineffective Flow 
Sta L Sta R Elev 

9500 9926.7 1291.77 
10075.64 11100 1291.13 

CULVERT 

RIVER: MOOW 
REACH: Reach! 

INPUT 

208.5 208.5 
2 

Permanent 
F 
F 

RS: 3. 330 

Des cription: Loop 303 Culvert 
Distance from Upstream XS = 38 
Deck/ Roadway width 148 
weir coefficient = 2.6 
Upstream Deck/ Roadway Coordinates 

num: 14 

Right 
208.5 

coeff contr. 
.3 

... u~;~.~!.~e~~.~~.~~~~**U*~;~.~!.~~~~.;~.~~~~ .u .. ~;~.~! .~~~~.~~.~~~~ 
9500 1294.23 
9800 1292.52 

10223.67 1291 
10661.78 1292 
11039.11 1295 

9544.47 1294 
9898. 3 1292 

10281.26 1290.7 
10802.4 1293 

11100 1195.53 

Upstream Bridge cross Section Data 
Station Elevation Data num= 490 

9708.35 1293 
9996.88 1291.2 

10344.77 1291 
10914.78 1194 

Ex pan. 
.5 

<><><>H ~;~**** ~}~~*****~;~<>U * ~}~~<><>*H ~;!.:..* "* ;l;~***"'*~;!uu~l;~****"'~;! .,.,.,. ;};~ 
9 500 1293.94 9502.41 1293.93 9511.63 1293.93 9516.43 1293.9 9521.75 1293.75 

9526.1 1293.67 9537.9 1293.4 9538.98 1293.41 9539.52 1193.44 9540.08 1293.37 
9540.7 1293.14 9541.12 1292.94 9541.48 1293.06 9542.65 1293.44 9545.97 1293.4 
9547.7 1193.37 9549.84 1293.37 9550.931293.32 9551.29 1193.3 9552.99 1293.34 

9553.86 1293.05 9554.08 1292.99 9554.26 1292.97 9554.55 1193.01 9555.28 1293.08 
955 5.6 1193.12 9556.56 1293.26 9557.08 1293.32 9557.74 1193.35 9558.631293.38 

9 563.11 1293.38 9563.42 1293.37 9578.5 1293.19 9583.25 1193.12 9584.391293.11 
9592.16 1293.1 9593.65 1293 . 08 9594.72 129 3.08 9596.51 1193.04 9598.43 1293.03 
9600 . 28 1292.99 9602.58 1292.9 9604.23 1292.82 9606.2 1292.819608.91 1292.75 
9610 .59 1292.72 9612.87 1292.58 9614.31 1292.5 9614.43 1292.5 9617.18 1292.47 
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• 

• 

• 

MDOWFP rep 
9620.02 1292.59 9620.17 1292.59 9622.34 1292.54 9622.58 1292 55 9626.68 1292.4 
9619.68 1291 . 57 9619 . 961191.58 9631.64 1192.7 9632.411292 74 9633 . 27 1292.77 
9634.67 1292.8 9636.061292.819637.84 1292.72 9638.84 1292 72 9640 . 4 1292.75 
9644.05 1191.69 9648.81 1192.74 9651 1292.78 9653.81 1292 82 9655 . 62 1292.88 
9657.13 1292 . 92 9668 . 88 1193 9669.71 1293.01 9676.81 1292.97 9679.2 1292.95 
9689.34 1292.88 9694.561292.88 9703.37 1292.83 9707.42 1292.8 9717.94 1292.71 
9719.66 1292.7 9720.811292.66 9727.37 1292.63 9731.011292.58 9731 . 74 1292.58 
9733.53 1292.49 9733.66 1292.49 9734.15 1292.44 9735.15 1292.29 9735.53 1292.32 
9736.35 1292.43 9737.05 1292.56 9737.17 1292.57 9738.7 3 1292.6 9739.87 1291.62 
9741.091292.69 9744.17 1292.7 9746.411292.74 9748.911292.74 9753.27 1292.71 
9757.13 1292.7 9761.61292.68 9768.14 1292.6 9771.06 1292.6 9778 . 02 1292.59 
9780.42 1292.53 9782.02 1292.52 9791.71 1292.37 9792.76 1292.36 9800.6 1292.08 
9802.11 1292.06 9806.711291.88 9807.16 1291.87 9807 .87 1291.83 9814.11 1291.77 
9814.33 1291.77 9817 . 911291.61 9820.2 1291.51 9820. 5 1291.5 9827.82 1291.21 
9828.86 1291.17 9836 . 49 1190 . 91 9839.3 1290.77 9842.48 1290.62 9846.54 1290.39 
9852.18 1290 . 06 9859 . 22 1189.53 9860.51 1289.44 9860.77 1289.42 9860 . 88 1289.42 
9861.05 1289 . 4 9868 . 39 1188.83 9868.86 1188.78 9869.37 1288.76 9870.18 1288.7 
9870.75 1288.65 9871.53 1288.56 9876.76 1288.06 9877.92 1288 9878 . 91 1187.96 
9879.74 1287.87 9880.65 1287.74 9881.8 1287.62 9882.91287.55 9884.05 1287.43 
9885.82 1287.219887.781287.04 9889.73 1286.9 9890.15 1286.86 9890.94 1286.69 
9892.91286.319893.611286.17 9897.32 1284.94 9897.44 1284.88 9898.23 1285.47 

9898.68 1285.38 9900.04 1283.63 9900.85 1283.47 9901.331283.06 9901.811182.66 
9901.991282.48 9903.35 1281.51 9903.6 1282.74 9904.91283.44 9905.25 1283.65 
9906.11285.35 9906 . 47 1185.7 9907.27 1285.58 9908.761285.54 9909.12 1285.81 
9909 . 7 1286.07 9910 . 281286.05 9911.39 1286.02 9912.681286.06 9913.761286.23 

9914.46 1286.36 9915.97 1186.31 9916.38 1286.18 9918.78 1286.15 9921.32 1286.09 
9921.85 1286.06 9923.29 1285.77 9924 . 35 1285.58 9915.61 1285.18 9926.99 1284.85 

9927.2 1284.83 9927.211284.79 9927.27 1284.78 9928.711284.33 9929.561284.13 
9930.68 1283.87 9931.35 1283.74 9932.29 1283.14 9931.86 1282.97 9934 . 85 1282.46 
9938.87 1282.38 9941.39 1282.24 9941.95 1282.23 9942.28 1282.17 9943 . 04 1281.86 
9943.62 1281.87 9944.091281.919946 . 74 1281.81 9947.64 1281.86 9953.03 1281.87 
9957.52 1282.4 9957.55 1282.39 9960.11281.019960.1 7 1280.99 9961.791280.78 
9962.04 1280.84 9962.4 1280.97 9965.09 1281.04 9966.43 1280.98 9967.16 1280.94 
9967.32 12819968 . 95 1281.49 9971.12 1281.79 9973.24 1282.06 9974.7 3 1282.19 
9976.12 1282.119977.14 1282.13 9977.46 1282.15 9977.67 1282.17 9978.65 1282.23 
9986.55 1282.76 9990.52 1282.96 9991.33 1283 9995.11283.12 9996.161283.13 
9998.16 1283 . 17 10000 1183.1910000.37 1283.210001.83 1283.1910002.54 1283.21 

10003.37 1283.22 10004 . 5 1283.3310007.6 1283. 2210007.84 1283.2210007.961283.21 
10008.34 1283.1610009 . 7 1282.9610010.511282.9810011.7 7 128310013 .04 1283.11 
10014.18 1181.9110016.59 1181.3210018.08 128210020.5 5 1281.5710020.811281.62 
10021.67 1281.9710022.39 1282.3210023.34 1282.0810024.64 1282.0310025.47 1281.98 
10016.94 1281 . 0710028 . 11 1181.2110029.11 1281.2710033.2 3 1282.2210034 . 16 1282.02 
10036.33 1281.710038 . 931281.5910039.761281.5210041.611281.0910044.161280.78 
10045.69 1281.2310047.53 1281.6110047.64 1281.6410048.38 1281.9610049 . 25 1282.07 
10050.89 1281.8210051.79 1181.7110053.71 1181.5310054.4 5 1281.48 10055 . 6 1281.54 
10057.94 1281.7210059.49 1281.810059.99 1281.8510060.661281.9310062.05 1282.02 
10064.19 1282.1610065.06 1282.1910065.82 1282.24 10066.3 1284 . 6610066.37 1285.04 
10066.58 1184.9910066.95 1184.8810067 . 25 1284.93 100681284.1510070.05 1284 .08 
10070.89 1284 . 410071.44 1184.4710071. 94 1284.5110073.32 1284.4710075.57 1284.66 
10077.06 118510077.391185.0610078.49 1185.3710079.781285.4110080.561285.51 
10084.83 1285.4610092.38 1285.3710092.91 1285.3710106.99 1185 . 1510108.84 1285.12 
10125.77 1284.8810128.81 1184.8810144.62 1284.8910146.83 1284 . 910147.91 1284.93 
10158.22 128510159.71 1284.9910174.95 1285.1110175.81 1185.1110193 . 24 1185.07 
10194.42 1285.0710210.94 1285.0610212.05 1285.0510226.12 1285.2310227.53 1285.23 
10243.19 1285 . 1810244.62 1285.1710245.79 1285.1810262.21 1185 . 210263 . 07 1285 . 2 
10279.72 1285.2710307.33 1285.2710307.91 1285.2810308.82 1285.2710328 . 52 1285.19 
10319.55 1285.1910343.83 1285.1210345.08 1285.1110356.05 1285 . 0110367.43 1284.81 
10369.66 1184 . 810381 . 811184.7610384.91 1284 . 7610401.481284.7210402.91 1284.7 
10413.531184 . 7510425.45 1184.7610440.761284 . 8910442.861284.8810455.64 1284 . 92 

10457.4 1284 . 910465 . 76 1284.9810469.011284 . 9910478.15 1285.0110486.59 1284.97 
10489.76 1184.9810498.781185.1810506.67 1285.4610507.75 1285.4810516.11285.61 
10523.78 1285.6210524.55 1285.6310532.89 1285.6610533.13 1285 . 66 10534 . 8 1285.67 
10539.56 1185.6810545.261285.7310547.28 1285.810548.631185.8410549.511285.83 
10550. 55 1285.8310552.23 1285.8110554.06 1185.6910554.13 1285.68 10555 . 4 1185.61 
10555.63 1285.6210557.55 1285.5910560.031285.54 10560.3 1185.5510562 . 261285.68 
10562.59 1285.7910562.85 1286.0510563.25 1286.0810572.291286.1710576 . 281286.26 

10580 1286 . 2710581 . 981286.3110597.54 1286.4910598.02 1286.4510598 . 25 1286.45 
10602.01 1286 . 5210609.44 1286.4910617.35 1286 . 5710617.43 1286.5610618.91286.29 
10619.49 1286.28 10621 . 9 1286.4710627.52 1286 . 47 10634 . 4 1286.5210639.52 1286.63 
10645.22 1286.7210650.03 1286.7710657.781286.8210662.37 1286.8410672 . 33 1286.91 
10675.4 1286.9610688.82 1287.0910691.37 1287.0810704.18 1287.1510705.07 1287 .16 

10709.211287.2510716.83 1287.4110717.47 1287.4210726.661287.5710727.55 1287.57 
10740.2 1287.65 10742.4 1287.6710752.681287 . 7710755.4 5 1287.810764.91287.88 
10768.6 1287 . 910777.83 128810783. 19 1288.0410791.71 1288.0610798.58 1288 . 14 
10807.31288.2410813.73 1288.2610822.97 1288 . 1610831.411188.3310838.88 1288 . 39 

10848.14 1288.3510856.42 1288.3510865.02 1288.4110874.06 1288.4510880.09 1288 . 49 
10887.96 1288 . 5910894.34 1288.5610901.65 1288 . 6410908 . 63 1188.7210915.04 1288 . 71 
10923 . 64 1288.76 10929.8 1288 . 810937.88 1288 . 8210944 . 33 1288 . 8910953.41 1288 . 99 
10960.31 1289.1210965.14 1289.2410973.37 1289 . 35 10975 . 81289.3810977.84 1289 . 41 
10979.15 1189.4710979.45 1289.4810980.96 1289.210981.54 1289.0210982.57 1289.47 
10982 . 76 1289.57 10983 1289. 5810985.69 1289.7110987.49 1289.7810990.42 1289.9 
10991.35 1289.9510995.85 1290.2310997 . 31 1290.311004.26 1290.8111004.45 1290.82 
11005.71 1290.9211012.11 1291 . 3611013 . 42 1291.4711014.04 1291.54 11020 1291.97 
11022.57 1292.1911026.191292.4711028.361292.6211031.12 1292.87 11034 1293.09 
11037.71 1293.3211039.17 1293.4411044.291293.7911046.97 1293.9811051.54 1294.09 
11053.37 1294.1311057.72 1294.211063.28 1194.2211065.431294.2511070.911294.38 
11072.761294.4211073.14 1294.4211073 . 86 1294.4311079.6 5 1294.4811082.43 1294.53 
11086.91 1294.5811090.44 1294.65 11095 . 8 1294.6911096.96 1294.71 11100 1294.72 

Manning's n values 
Sta n val Sta n val Sta n val 

v.:r "' ***"'********* •*****"' **"**** *************** ••• 
9500 .056 9926.99 . 0410066 37 .056 

Bank Sta: Left Right coeff cont r . Expan . 
9926.9910066.37 .3 .5 

Ineffective Flow 2 
Sta l Sta R Elev Permanent 

9500 9926 . 7 1291.77 
10075.64 11100 1291.13 

Downstream Deck/ Roadway Coordinates 
num= 14 

*****~;:.~1.~~~~.~~-~~~t* "' ** ~;:.~!"~~~~ v ;~v~~~~*****~;:. ~i.;~~~";~.;~~~ 
9468.44 1294.23 
9768.44 1292.52 

10192.11 1291 
10630.22 1292 
11007.56 1295 

9512.91 1294 
9866.74 1292 
10249.7 1290.7 

10770.84 1293 
11068.44 1295.53 

Downstream Bridge cross section Data 
Station Elevation Data 416 

9676 . 79 
9965 . 31 

10313.21 
10883.1 2 

1293 
1291.2 

1291 
1294 

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev 
"'"'"'*"'"'***•••••••••*"'*** "' "'***"'"'"'*"'"'"'"' "' *"' "'"'"'"'"'*"******** ***** " *****"'"'***"'*"'"'"'*"'** * 

9468.44 1292.74 9473.28 1292.78 9489.23 1292.9 9494. 06 1292.88 9498 . 19 1292 . 87 
9503.07 1292.97 9504.44 1292.97 9526.54 1293.25 9527.8 1293.27 9529.21 1293.27 
9531.22 1293.17 9531.35 1293 . 27 9531.68 1293.26 953 2 .84 1293.22 9537.68 1193.08 
9540.13 1293.1 9543.02 1293 . 04 9545.75 1193.04 9546. 01 1292.99 9546.13 1191.99 
9555.311192.71 9556.91192.72 9563.12 1192.65 9563.93 1292.64 9565.14 1291.64 
9567.091292.619567.52 1191.6 9568.07 1292.58 9568.44 1192.54 95731191.48 
9577.87 1292.18 9579.711192.17 9583.41 1292 .119586. 15 1292.08 9590.44 1292 .02 
9595.67 1291.98 9600.82 1291.74 9601.34 1291.73 9601.681291.72 9607.581291.66 
9612.89 1291.66 9613.89 1291.66 9614.72 1291.63 9615.92 1291.61 9624.82 1291.43 
9626.87 1291.4 9628.03 1291.42 9630.81 1291.39 9632. 51 1291.42 9636.03 1291.36 
9637.211291.32 9639.55 1291.29 9640.78 1291.41 9640.8 1291.419642.36 1291.4 
9643.48 1291.35 9644.791291.35 9650.87 1291.28 9658.66 1291.19 9666.391291.11 
9671.12 1291.19687.791291.11 9688.64 1291. 11 9700 1291.19705 .77 12 91. 11 
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MDOWFP. rep 
9710.9 1291.08 9711.72 1291.08 9715.79 1291.07 9721.39 1291.14 9727.52 1291.22 
9736.3 1291.31 9742 . 45 1291.4 9751.6 1291.57 9754.75 1291.73 9758.63 1291.81 

9764.39 1291.83 9772.91 1291.92 9781.08 1291.93 9783.58 1191.97 9793.11 1191.08 
9796.81 1192.12 9800 . 17 1192.14 9807.12 1192.04 9811.14 1191.98 9816.56 1291.98 
9811.38 1191.01 9812.46 1192 9816 . 81 1191.83 9818.17 1191.81 9830.75 1291.78 

9834 1291.72 9834.68 1291.71 9840.1 1291.56 9844.5 1291.49 9844.85 1291.49 
9851.48 1291.45 9851.62 1291.45 9855.49 1291.41 9859.99 1291.35 9860.02 1291.35 
9861.65 1191.31 9861.68 1291.31 9862 . 71 1191.31 9865.18 1191.31 9865.3 1291.31 
9866.36 1291.319867.95 1291.29 9868.07 1291.29 9871.67 1291.27 9873.45 1291.06 
9878.17 1190.49 9881.56 1290.02 9882.85 1189.84 9884.06 1189.68 9892.17 1288.61 

9897.7 1187.76 9898.76 1287.6 9900 . 32 1187.29 99011287.17 9901.15 1187.13 
9904.05 1186.66 9904.31 1286.62 9905.94 1286.4 9907.61 1186 . 18 9908.71 1286.08 
9911.64 1185.62 9913.08 1285.57 9913.73 1185.47 9915.33 1184.89 9916.2 1284.61 
9916.38 1284.56 9917.43 1284 . 34 9919 . 22 1284.23 9921.64 1284.12 9922.04 1284.1 
9916.07 1183.59 9917.15 1283.1 9927 . 31 1283 . 1 9918.82 1182.81 9918.96 1281.81 
9930.76 1183.14 9930.95 1283.14 9930 . 98 1182.89 9931.51 1181.75 9931.51 1281.44 
9932.98 1281.419933.58 1281.4 9933 . 811281.36 9935.69 1281.19 9937.93 1281.13 
9941.38 1281.07 9942.29 1281.08 9943 . 83 1181.03 9945.18 1180.91 9946.09 1280.85 
9947.44 1281.02 9948.29 1281.13 9950.34 1280.94 9953.04 1280.64 9954.211280.62 
9959.18 1280.54 9961.42 1280.53 9964 . 31 1180.91 9965.37 1281.01 9965.55 1281.01 
9967.83 1180.85 9968.45 1280.76 9970.91 1180.63 9973.37 1180.51 9974.2 1180.51 
9977.23 1280.59 9977 . 29 1280.62 9977 . 44 1280.65 9979.68 1281.31 9980.2 1281.36 

9981.9 1281.7 9983.18 1181.96 9984.14 1181.96 9985 1181.01 9987.87 1181.03 
9989.34 1281.96 9990.14 1281.95 9990.99 1281.91 9993.47 1281.54 9994.12 1281.45 
9994.39 1281.45 9994.48 1281.45 9998.38 1281.51 10000 1281.4710000.33 1281.47 

10001.08 1181.4610002.29 1281.4810003.5 1181.5710006.08 1181.610007.16 1181.59 
10009.14 1281.5910009.96 1281.5610010 . 21 1181.5510011.41 1181.610014.01 1181.6 
10015.68 1181.41 10023.1 1280 . 1710023 . 81 1280 . 310014.36 1180.4110017.01 1180.9 
10027.96 1180.9410017.97 1280.9410031.15 1181.0210031.84 1181.0810033.99 1181.04 
10035.11 1281.0410035.49 1281.0610037 . 87 1280.5510038.74 1280.4410039.93 1280.28 
10040.48 1280.27 10041.6 1280 . 2710043.15 1280.2510044.85 1280.2710045.89 1280.27 
10046.99 1180.1610049.29 1280 . 2510050 . 61 1280.510051.51 1180.7510056.35 1280.81 
10057.78 1280.8310059.26 1281.1110061.04 1281.4710061.76 1281.6310063.03 1281.91 
10065.991281.5210066.38 1282 . 5210067 . 86 1182.7610068. 17 1182.8610068.611283.01 
10068.75 1283.0210070.68 1283.4510072.24 1183.96 10071.6 1183.9910074.16 1284.15 
10074.36 1284.15 10075.1 1284.16 10076 . 4 1184.2210078.78 1184.2810081.91 1284.51 
10085 .11 1284.6910085.98 1284.7910086.511284.8410087.22 1284.8610092.18 1285.55 
10093.65 1185.62 10095.1 1285.810097.12 1186.1610098.87 1286.310099.46 1186.36 
10099.93 1286.36 10101 1286.5210102.92 1286.7110106.59 1287.210107.41 1287.34 

10108.4 1287.4910110.51 1287.92 10111. 07 128810111.84 1188 . 110111.79 1188.1 
10113.08 1188.1310113.67 1188.2810114.43 1188.5410116.48 1188.6810119.16 1288.79 
10122 . 05 1288.84 10124 .7 1288.8710126.86 1288.8510127.62 1288.8610129.39 1288.84 
10133.6 1288.810133.81 1288.810134.06 1188.7910137.43 1288.7710139.74 1188.91 

10139 .85 1288.9110151.46 1289 . 0310151.58 1189.0310170.77 1288.8510171.08 1288.84 
10193 .191288.7410193 . 78 1288 . 7410205 . 98 1288.7310211.38 1288.7110212.6 1288.71 

10218.2 1288.7110227 . 83 1288 . 710228 . 41 1188.7 10241.8 1288.7410246.15 1188.75 
10246 . 8 1288. 7 510264 . 65 1288 . 7 510269 . 08 1188. 7710279. 71 1188. 81102 88.08 1188.84 

10293 . 28 1288.8710300 . 27 1288 . 9510302 . 36 1288.9510303.38 1288 . 9810311.75 1288.98 
10312.7 1188.9710313.26 1288.9610315.31188.9510324.11 1188.9310315.12 1188.93 

10339.25 1188.8810341.69 1288.8610345.13 1188.8210354.53 1288.83 10355.3 1188.83 
10358.25 1188.7710359.89 1288.7510367.06 1188.7310369.56 1188.6510373.06 1188.65 
10380.93 1188.6510381.71 1288.6510382 . 58 1188.6410383.39 1288.6310384.13 1188.63 
10384.76 1288.6410385.65 1288.6510392.11 1288.61 10393.4 1288.6310395.55 1288.66 
10404.78 1188.810408.69 1288.8610412.56 1188.8710426.76 118910431.81 1188.98 
10443.03 1288.9710449 . 05 1288 . 9810461.811188.9310467.44 1188.8910474.39 1188.91 
10484.85 1188.9310492.39 1288.9110502.54 1288.9510510.53 1188.9110516.89 1188.95 
10528.73 1289.1110534.25 1289.18 10542.3 1289.2110554.75 1289.4710560.97 1289.53 

10567.5 1289.6610571.04 1289.8410577.51 1189.9110581.62 1290.0610590.54 1190.31 
10596.59 1290.3710603.22 1290.4410608.83 1290.4810616.52 1290.5110626.12 1290.51 
10631.07 1290.5110640.91 1290.4810643 . 57 1190.510653.37 1290.510656.04 1190.51 
10667.61 1290.4810669.14 1290.4910683.26 1290.6210683.94 1290 .6310687.91 1290.72 
10694.41 1290.86 10695 .4 1290.88 10706 . 8 1190.9510710.33 1290.9810717.34 1191.03 
10725.011291.1610730.88 1291.2710735.15 1291.3510738.54 1291.3810747.17 1191.49 
10752.631291.5410762.84 1291.6110769.04 1291.7810776.211291.8710783.54 1291.93 
10791.761292.0110799.76 1292.0610809.611292.1710817.55 1292 . 2610827.65 1292.26 
10837 . 19 1292 . 3110847.76 1292 . 4410858 . 07 1191.49 10868.3 1292 . 5310876.98 1291.61 
10889.711292.6610900.8 1292.7310911.97 1292.8210923.55 1292.8510935.73 1292.91 
10947.55 1292.9810959.31 1293.0310970.49 1293.110982.01 1293.2110993.96 1293.35 
11002.43 1293.5111012.19 1293.7111019.79 1193.8111028.45 1293.911032.53 1193.9 
11042.58 1294.0411055 . 28 1294.2211057.44 1294.2411063.61 1294 . 3211068.33 1294.36 
11068.44 1294.36 

Manning's n values 3 
Sta n val Sta n val Sta n val 

••• .,. ••• .,. •• .,. .,. • .,. .,.. "" ***"'** "" ******* • .,. ••••••••• * ••••• 
9468.44 . 056 9892.27 . 0410119 . 26 .056 

Bank Sta: Left Right Coeff Contr. Expan. 
9892.1710119.16 .3 .5 

Ineffective Flow 2 
Sta L Sta R Elev Permanent 

9468.44 9934.71 1288.96 
10056.9711068.44 1288.79 

Number of culverts = 1 

culvert Name shape Rise span 
Culvert Ill Box 6 10 

~~=: ~~=~; Z ~ = !~~~!~1ii~~:~!~s30 to 75 deg. 
solution criteria= Highest u.s. EG 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.98 

culvert Upstrm oist Length Top n Bottom n Depth Blocked Entrance Loss coef Exit Loss coef 
13.8 176.8 .013 .013 0 .4 1 

Number of Barrels = 11 
Upstream Elevation = 1281.49 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. 
9945.99 9957.03 9968.06 9979.1 9990.1410001.1710012 2110023 . 2510034.1810045.31 

10056.36 
Downstream Elevation = 1280.47 
centerline Stations 

Sta. Sta . Sta Sta. Sta Sta Sta. Sta. Sta Sta 
9940.7 9951.73 9961.76 9973.78 9984.81 9995.8410006.87 10017.910028.9310039.96 

10050.99 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Desc ri pti on: 

RS: 3 310 

Station Elevation Data 416 

• •••v;~~•••v;l:~•••• v;~~ "'"'"'"' ;l~~ "'"'"'"'"' ;~:.,..,..,..,. ;l;~.,..,..,..,..,.; ~~•• •• ;l;~ •••• .,. ;~! • .,..,..,. ; l ;~ 
9468.44 1292.74 9473.18 1292.78 9489.23 1292.9 9494.06 1192.88 9498.191292.87 
9503.07 1191.97 9504.44 1191.97 9516.54 1193.2 5 9517.81193.17 9529.211293.17 
9531.22 1293.17 9531.35 1293.27 9531.68 1193.26 9531.84 1293.11 9537.68 1293.08 
9540.13 1293.19543.02 1193.04 9545.75 1193.04 9546.011292.99 9546.13 1292.99 

Page 16 



• 

,. 

• 

MCXlWFP. rep 
9555.31 1292.71 9556.9 1292.72 9563.22 1292.65 9563.93 1292.64 9565 . 14 1292.64 
9567.091291 . 619567.51 1291.6 9568.07 1291 . 58 9568 . 44 1291.54 95731291.48 
9577.87 1292.18 9579.71 1292.17 9583.41 1292.11 9586.15 1292.08 9590.44 1292.02 
9595.67 1291.98 9600.81 1191.74 9601.34 1291.73 9601.68 1291.71 9607 . 581191.66 
9611.89 1291.66 9613.89 1291.66 9614.72 1291.63 9615.92 1291.61 9624.81 1291.43 
9626.87 1291.4 9628.03 1291.42 9630.81 1291.39 9632 . 51 1291.42 9636.03 1291.36 
9637.211291.32 9639.55 1291.19 9640.78 1291.41 9640.8 1291.419641 . 36 1291.4 
9643.48 1291.35 9644.79 1291.35 9650.87 1291.28 9658.66 1291.19 9666 . 39 1291.11 
9671.11 1291.19687.79 1291.119688.64 1291.11 9700 1291.19705.77 1291.11 

9710.9 1291.08 9711.72 1291.08 9715.7 9 1291.07 9721.39 1291.14 9727.52 1291.22 
9736.3 1291.319741.45 1291.4 9751.6 1291.57 9754.75 1291.73 9758.63 1291.81 

9764.39 1291.83 9772.91 1291.92 9781.08 1291.93 9783.58 1291.97 9793.22 1292.08 
9796.81 1291.12 9800.17 1291.14 9807.11 1291.04 9812.14 1291.98 9816.56 1291.98 
9811.38 1291.01 9821.46 1291 9816.81 1291.83 9818.17 1291.81 9830.75 1191.78 

9834 1291.71 9834.68 1291.71 9840.1 1191.56 9844.5 1291.49 9844.85 1291.49 
9851.48 1291.45 9851.62 1291.45 9855.49 1291.41 9859.99 1291.35 9860.02 1291.35 
9861.65 1291.31 9861.68 1291.31 9861.71 1191.31 9865.18 1191.31 9865.3 1291.31 
9866.36 1291.31 9867.95 1291.29 9868.07 1291.29 9871.67 1291.27 9873 . 45 1291.06 
9878.17 1290.49 9881.56 1290.01 9881.85 1289.84 9884 . 06 1289.68 9891 . 17 1188.61 

9897.7 1287.76 9898.76 1287.6 9900.32 1187.19 9901 1287.17 9901.15 1287.13 
9904.05 1286.66 9904.311286.61 9905.94 1286.4 9907.611286.18 9908.71 1286.08 
9912.64 1285.61 9913.08 1285.57 9913.731185.47 9915.33 1284.89 9916 . 1 1184.61 
9916.38 1284.56 9917.43 1284.34 9919.22 1284.23 9921.64 1284.12 9922 . 04 1284.1 
9916.07 1283.59 9917.15 1283.1 9917.31 1283.1 9918.81 1281.81 9918 . 96 1281.81 
9930.76 1283.14 9930.95 1283.14 9930.981181.89 9931.511281.75 9932.511281.44 
9932.98 1281.41 9933.58 1281.4 9933.81 1181.36 9935.69 1281.19 9937.93 1281.13 
9941.38 1281.07 9941.19 1281.08 9943.83 1281.03 9945.18 1280.91 9946.09 1280.85 
9947.44 1281 . 01 9948.19 1281.13 9950.34 1280.94 9953.04 1280.64 9954.21 1280.61 
9959.18 1280.54 9961.41 1280.13 9964.31 1280.91 9965.37 1281.02 9965.55 1281.01 
9967.83 1280.85 9968.45 1280.76 9970.91 1280.63 9973.37 1280.51 9974.1 1280 . 51 
9977.23 1280.59 9977.19 1280.61 9977.44 1280.65 9979.68 1281.31 9980.1 1281.36 

9981.9 1281.7 9983.28 1281.96 9984.14 1281.96 9985 1282 . 02 9987.87 1282.03 
9989.34 1281.96 9990.14 1281.95 9990.99 1281.91 9993.47 1281. 54 9994.12 1281.45 
9994.39 1281.45 9994.48 1281.45 9998.38 1281.51 10000 1281.4710000.33 1281.47 

10001.08 1281.4610001.19 1281.48 10003.5 1281.5710006.08 1281.610007.16 1281.59 
10009.14 1281.5910009.96 1281.5610010.211281.5510012.41 1281.610014.01 1181.6 
10015.68 1281.4110023.11280.1710013.81 1280.310014.36 1280.4110017.01 1180 . 9 
1002 7.96 1280.9410027.97 1280.9410031.15 1281.0210031.84 1281.0810033.99 1281.04 
10035.111281.0410035.49 1281.0610037 . 87 1280.5510038.74 1280.4410039.93 1280 . 18 
10040.48 1280.27 10041.6 1280.2710043.15 1280.2510044.8 5 1280.2710045.89 1280.27 
10046.99 1280.1610049.19 1180.2510050.61 1180.510051.51 1280 . 7510056.35 1280.81 
10057.78 1280.8310059.26 1281.1110061.04 1281.4710061.76 1281.6310063.03 1281.91 
10065.99 1281.5210066.38 1281.5210067.86 1281.7610068.17 1281.8610068.61 1283 . 01 
10068.75 1283.0210070.68 1283.4510072.24 1283.96 10072.61283.9910074.26 1284 . 15 
10074.36 1284.15 10075.1 1284.16 10076.4 1184.2110078.78 1284 . 1810081.91 1284.51 
10085.111184.6910085.98 1284.7910086.51 1184.8410087.21 1184.8610091.18 1285 . 55 
10093.65 1285.62 10095.1 1285 . 810097.12 1286.1610098.87 1286 . 310099.46 1286 . 36 
10099.93 1286.36 10101 1286.5210101.91 1186.7110106.59 1187. 210107.411287.34 

10108.4 1287.4910110 . 51 1287.9210111.07 118810111.84 1188.110111.79 1288.1 
10113.08 1288 . 2310113.67 1288.2810114.431288.5410116.481288.6810119.26 1288.79 
10121.05 1288.84 10114.7 1288.8710116.86 1288.8510117.61 1288.8610119.39 1288.84 

10133.6 1288.810133.81 1288.810134.06 1288.7910137.431288 . 7710139.74 1288.91 
10139.85 1288.9210151.46 1289.0310151.58 1289.0310170.77 1288.8510171.08 1288.84 
10193.19 1288.7410193.78 1288.7410205.98 1288.7310211.381288.7110212.6 1288 . 71 

10218.1 1288.7110217.83 1288.710218.41 1188.7 10141.81188.7410146.15 1288.75 
10246.8 1288.7510264.65 1288.7510269.081288.7710279.711288.8110288.08 1288.84 

10193.18 1288.8710300.17 1288.9510301.36 1188.9510303.38 1188.9810311.75 1288.98 
10312.7 1288.9710313.26 1288.96 10315.3 1288.9510324.12 1288.9310325.12 1288 . 93 

10339.15 1288.8810341.69 1288.8610345.13 1188.8210354.13 1188.83 10355.3 1288 . 83 
10358.25 1288.7710359.89 1288.7510367.06 1288 . 7310369.561288.6510373.06 1288.65 
10380.93 1288.6510381. 71 1288.6510381.581188.6410383.391188.6310384.13 1288.63 
10384.76 1288.6410385.65 1288.6510391.111288.6110393.41188.6310395.55 1288 . 66 
10404.78 1288.810408.69 1288.8610412.561288.8710426.76 128910431.811288.98 
10443.03 1288.9710449.05 1288.9810461.81 1288 . 9310467.44 1188.8910474.39 1288.91 
10484.85 1288.9310491.39 1288.9110501.54 1188 . 9510510.13 1188.9110516.89 1288.95 
10528.73 1289.1110534.25 1289.18 10542.31289.2110554.7 5 1289.4710560.97 1289.53 

10567.5 1289.6610572.04 1289.8410577.52 1289 . 9110582.62 1290.0610590.54 1290.31 
10596.59 1290.3710603.21 1290 . 4410608 . 83 1190 . 4810616.51 1290.5110616.12 1290.51 
10631.07 1290.5210640.911290.4810643.57 1290 . 510653.3 7 1290.510656.04 1290.51 
10667.61 1290.4810669.14 1290.4910683.26 1290.6210683.94 1290.6310687.91 1290.72 
10694.411290.8610695.4 1290.8810706.81290 . 9510710.33 1290.9810717.34 1291.03 
10725.011291.1610730.88 1291.2710735.15 1291.3510738.54 1291.3810747.17 1291.49 
10752. 63 1291. 5410762. 84 1291. 6110769.04 1291. 7810776. 21 1291. 8710783. 54 1291. 93 
10791.761191.0110799.76 1291.0610809 . 611191 . 1710817 . 55 1291.1610817.65 1291.26 
10837 . 191191.3110847.76 1291.4410858.07 1191 . 4910868 . 3 1291.5310876.98 1291.61 
10889 . 711191.6610900 . 8 1291.7310911.97 1191 . 8210923 . 55 1291.8510935.731191.91 
10947 . 55 1191.9810959.31 1193.0310970.49 1193.110981.01 1293.1110993.96 1293 . 35 
11002.43 1293 . 5111012 . 191293.7111019 . 791293.8111028 . 45 1293.911032.53 1293.9 
11042 . 58 1294.0411055 . 28 1294.2211057 . 44 1294.2411063.61 1294.3211068.33 1294.36 
11068.44 1294.36 

Manning's n va 1 ues nu m.. 3 
Sta n val Sta n val Sta n val 

""'"'*""""""'*"'*'*"' '* "' *"' "'"'"'"'"'"'***"'*"' """'"'"'"'*"' "' "' "' "' "'"' "'"'* 
9468.44 .056 9892.27 . 0410119.26 .056 

sank Sta : Left Right 
9892.2710119.26 

Ineffective Flow 

Lengt:hs: Left channel 
237 . 1 233.89 

Right 
231.2 

coeff Contr. 
. 3 

Ex pan. 
.5 

Sta L Sta R Elev 
9468.44 9934.72 1288.96 

10056-9711068.44 1288. 79 

CROSS SECTION 

RIVER: MOOW 
REACH : Reach! 

INPUT 
Description: 

2 
Permanent 

F 
F 

RS: 3.266 

Station Elevation Data 459 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

"'"'"'"'**"'"'"'"'"'*"'"'"'*"'"'"'** "' "'*******'*******"'"'"'"'*"'*******"'"'*********"'*"'"'"'""*"'"'"""'*"'"'***** 
97001291.03 9703.37 11 90.96 9711.381190.78 9711.81290.77 9711.21 1290.77 

9721.27 1290.519723.72 1290.46 9729.22 1290.319733.74 1290.2 9740.44 1289.96 
9743.35 1289.89 9750 1289.84 9753.81289.619758.681289.319760.12 1289.27 

9763.1 1289.18 9768.13 1289.03 9773.55 1288.85 9774.8 1288.8 9775.89 1288. 74 
9778.24 1288.57 9778.63 1288.54 9781.111288.24 9781.3 1288.24 9784.781288.09 
9784.96 1188.09 9789.23 1288.01 9789.45 1188.01 9793.49 1287.81 9793.95 1187.81 
9797 . 77 1287.7 9798.01 1287.7 9798.14 1187.69 9801 . 661287 . 66 9803.84 1187.67 

9807.2 1287.62 9808.17 1287.61 9808.91287.59 9810.32 1287.37 9813.281287.29 
9813.81 1187.17 9814.18 1287.25 9816.57 1187 . 35 9818.12 1287 . 43 9819.61 1187.44 
9820.211287.44 9824.13 1287.5 9825.43 1287.52 9825 . 84 1287.53 9827.07 1287.43 
9829.21 1287.28 9829.61 1287 .29 9829.98 1287.29 9831.3 5 1287.29 9836.26 1287.36 
9838.061287.419841.97 1287.49 9843.91287.54 9846.84 1287.55 9847.27 1287.56 
9847.49 1287.56 9847.68 1287.57 9852.3 1287.61 9853.19 1287.619853.54 1287.62 
9853.89 1287 . 61 9854.98 1287.63 9855.61 1287.64 98 58.46 1287.68 9861.04 1187.69 
9863.611287.71 9868 . 71 1287.8 9869 . 91287.81 9871.64 1287.74 9876.41 1287.71 
9876.88 1287.719880.19 1187.81 9881.45 1287.819884. 21 1187.79 9884.33 1287.78 
9884.47 1287.78 9884.63 1287.77 9888.35 1287.61 9889.01 1287.58 9891.08 1187.5 
9891.98 1287.46 9895.3 1187.44 9896.85 1287.36 9899.06 1187.3 9900. 57 1287.21 
9902.92 1287.12 9906.48 1286.85 9907.63 1286.74 9908.47 1286.68 9912.18 1286.46 
9911.36 1286.45 9916.36 1186.14 9916.43 1286.14 9916.7 1186.13 9911.17 1186.1 
9921.15 1286.18 9923.31 1286.14 9917.91 1286.01 9931.711185.919933.15 1285.89 
9934.97 1285.83 9937.36 1285.76 9939.39 1285.71 9940.5 5 1285.59 9941.67 1285.49 
9944.09 1285.91 9944.7 1185.96 9948.33 1186 9955.44 1286.09 9957.36 1286.11 
9965.58 1286.1 5 996 5 .7 1186. 15 9965.93 1286.16 9966.481186.15 9970 1286.17 
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MOOWFP rep 
9971.6 1285.4 9977.27 1282.71 9978.8 1282.05 9980.54 1281.33 9982 58 1280.82 

9986.17 1280.22 9986.92 1279.93 9990 . 761278.219993.261277.69 9994.54 1277.75 
9995.47 1277.73 100001277.5810000.47 1277.5610003.22 1277.5410008.11277.53 

10009.56 1278.2210012.18 1179.4510014.86 1179.65 10015.1 1279.6810015.64 1180 . 31 
10016.59 1181.710017.84 1181.4610019.081183.1510010.63 1184.4110011.161185.63 
10022.59 1285.72 10023.4 1285.7810024.561285.8810024.87 1285.8810025.44 1285.84 
10029.16 1285.6110030.41 1285.6610031.33 1285 .6810031.44 1285.6810032.13 1285.85 
10034.08 1186.33 10034 . 5 11 86.4110038 . 18 1186.37 10040.61186.3510043.67 1186.18 
10044 .01 1286.1710044.19 1186.1610044.581186.2210047.01 1185.7710048.03 1185.84 

10049 . 3 1285.8110051.85 1285.7510054.581285.7210055.611285.6810058.11285.81 
10058. 55 1185. 7610060.18 1185. 7710060 . 79 1185. 6110061. 48 1185. 510061. 01 1185. 45 
10061.41 1185.410061.55 1185 .45 10063.4 1185.5310064.41 1185.5610064.96 1185.6 
10067.56 1285.6210069.611285.7310070 . 311285.7710071.12 1285.8410072.98128 5.84 
10074.99 1185.9110075.45 1185.9110077 . 11 1185.84 10078.8 1185.8110079.91 1185.81 
10080.38 1185.810083.88 1185.08 10084 . 4 1284.9710084.57 1184 .9910084.76 1285.04 
10087.92 1285.8310088.46 1285.9110088 . 97 1285.9110092.05 1285.9410095.15 1285.91 
10096.21 1285.9310099.29 1285.9510102 . 12 1285.9510105.62 1285.9210107.23 1285 . 98 
10110.76 1285.9710112.13 1285.9510113.711286.0210114.75 1285.9910116.08 1285.9 
10117.22 1285.9910117.73 1286.0410119.03 1286.0210122.94 1285.9910124. 23 1285.88 
10128.25 1285.6110130.711285.6610131.63 1285.5810133.05 1185.4410133.57 1285 . 37 
10135.83 1285.710136.311285.7810136 . 661285.7610142.061285.5610142.4 1285.56 
10142.691285.5710145.29 1285.610147.85 1285.6110149.091285.1610150.15 1284 . 75 
10150.64 1284.6410152.06 1284.4510154.56 1284.910155.02 1284.9810158.42 1285.58 
10159.22 1285.74 10159.8 1285.6410161.07 1285.4210162.481285.3910163.23 1285.37 
10163 . 56 1285.4 510163 .83 1285.4910164.45 1285.5110164.87 1285 . 49 10165.1 1285.49 
10172.43 1285.5110174.88 1285.4810176.081285.4210179.78 1285 . 510184.03 1285.52 
10184.63 1285.5210185.37 1285.5210187.89 1285.2410187.98 1285.23 10188 1285.23 
10188.061285.2410190. 95 1285.5610191.74 1285 . 6810193.73 1285 . 7510206.52 1285.82 
10206 . 53 1285.8210208.76 1285.6510209.17 1285.710210.21 1285.9110210.84 1285.91 

10218.2 1285.7710218.411285.7710220.43 1285.6410220.64 1285.6210220.691285.62 
10221 . 97 1285.5710222.36 1285.5510225.591285.55 10228.5 1285.5810230.781285.53 
102 34.03 1285.6102 36. 22 1285. 64102 37 . 73 1285. 71102 39. 4 5 1285. 7510240. 93 1285. 78 
10242 . 84 1285.7110244.261285.7310245.82 1285.6610246.85 1285.66102 49.65 1285.58 
10250.84 1285.5610251.87 1185.510254.44 1185.510255.881285.4710257.63 1285.52 
10258 . 511285.5310259.71 1285.610261.15 1285.7110262.291285.6710263.781285 . 72 
10264.891285 .6310271.491285.2810272.32 1285.2110273.311285.0210273.72 1285.01 
10274 . 24 1285.1810274.511285. 1 710276.17 1285.310276.2 1285.310277 .55 1285.34 
10277 . 57 1285.3410279.19 1285.510279 . 24 1285.5 10279.5 1285.5110280.73 1285.46 
10281.68 1285.4 10283.11284.6410284.42 1283.9610285.61283.4310285.75 1283.36 
10285.811283.3210286.92 1283.3610287.02 1283.3610287.261283.5910288.32 1284.36 
10288.661284.8210290.261285.8710292.34 1285.8110300.031285.4910301.34 1285 . 43 
10305.22 1285.2210307.04 1285.0610310 . 52 1284.9310312.561284.8610313.891284.89 
10314 . 69 1284.89 10320.1 1285.0210321.19 1185.1110321.22 1285.1110321.65 1285.15 
10322.861285.2410323 .691285.2710324 . 991285.2310326.211284.9310326.52 1284.84 
10327 . 511284.7710328.45 1284.6610330 . 311284.6610330.781284.6710330.93 1284.66 
10330.98 1284.6610331.28 1284.7610332 . 15 1285.0110332.96 1285.22 10334.47 1285.27 
10334.7 1285.2810Jl6.86 1285.1310336 . 91285.1310337.2 1285.14 10344 1285.36 
10347.6 1285.4810349.36 1285.5103 52 . 84 1285.5710354.22 1285.5810355.18 1285.59 

10358.361285.5910359.33 1285.610360.11285.5910360.7 1285.5710361.3 1285.56 
10363.661285.5310364.54 1285 .5 10365. 361285.4910366.72 1285.4710370.83 1285.34 
10373.391285.32 10375.4 128 5.JJ10378 . 76 1285.3410379.35 1285.3210380.82 1285.32 
10383 . 94 1285.2810386.82 1285.2410387 . 23 1285.1910392.5 1284.3710394.77 1284.75 
10395.36 1284.8210395.56 1284.82 10396 . 5 1284.8310397.14 1284.8410401.97 1285.02 
10407 . 99 1285.1110408.71 1285.1210409 . 34 1285.1310410.11 1285.1310412.16 1285.17 
10421.55 1285.3410423.881285.3910433 . 34 1285.7510435.23 1285.7710446.22 1286.16 
10450.081286.2610460.381286.6810461.7 1286.7410465.711287.0510468.381287 . 21 
10473.381287.56 10474.3 1287.5610474.35 1287.5610474.411287.5610475.27 1287.64 
10475.89 1287.65 10479.6 1288.0610481.35 1288.210483.76 1288.4210488.89 1288.74 
10489.JJ 1288.7310489.781288.7110490 . 45 1288.6910491.94 1288 . 710492.631288 . 68 
10493.74 1288.6210494.44 1288.6110495.7 1288.5710496.75 1288.5710497.91288. 59 
10498.62 1288.5810503.42 1288.77 10503 . 7 1288.7710503.87 1288.7810504.03 1288.78 
10505.66 1288.8110506.43 1288.8110506.52 1288.8210509.87 1288.8310512.92 1288.87 
10513.391288.8810516.92 1289.0110520.761289.1410513.791189.2710517.07 1289.39 
10530.03 1289.4310531.97 1289.4910534.82 1289.4810535.57 1289.510537.94 1289 . 55 
10538.16 1289.56 10540.9 1289.6510543 . 48 1289.6410543.61 1189.65 10545.5 1189 . 54 

10546.4 1289.5810552.61 1289.910553. 22 1289.9310554.21 1289.9210560.29 1290.1 
10562.68 1290.110566 .02 1290.0510570 . 11 1290.0910573.07 1290.1110579.51 1290 . 12 

10581.4 1290.1310589.85 1290.310599.63 1290.14 10600 1190.24 

Manning's n va 1 ues 3 
Sta n val Sta n val Sta n val 

*"'****"'"'*"'****"'**"'*"'*"'**"'*"'"'"'"'*** *************"'* 
9700 .056 9970 

Bank Sta: Left Right 
997010024.56 

CROSS SEITION 

RIVER: MOCIW 
REACH: Reach! 

INPUT 
Desc ri pti on: 

.0410024.56 .056 

Lengths: Left channel Right 
439.8 500 577.9 

RS: 3.171 

Station Elevation Data 451 

coeff contr. Expan. 
.1 . 3 

........... ;;~ ...... ;l;~.****;;~ ....... ;l~~ ..... ;;! •••• ;l~~ ..... ;;~ ...... ;l;~.,, .. ;;! •••• ;l;~ 
9300 1286.17 9308 . 3 1286.14 9311 . 72 1286.15 9317.72 1286.16 9325.85 1286.24 

9JJ3.34 1186.15 9341 . 17 1186. 35 9350 . 581186.31 9356.791186.34 9361.461186.31 
9368.9 1186.31 9376 . 14 1186.17 9384 . 31 1286.25 9390.91 1286.21 9404.87 1286.06 

9412.51 1285.99 9417.39 1285.97 9419 . 12 1285.98 9429.12 1285.85 9431.29 1285.82 
9437.41 1285.74 9444.47 1285.68 9449.02 1285.62 9456.53 1285.419460.111285.29 
9461.18 1285.27 9470.99 1285.12 9476.63 1285.02 9479.61 1284.98 9488.7 1284.82 
9489.88 1284.8 9494.59 1284.68 9496.24 1284.67 9502.88 1284.58 9509.29 1284.59 

9512 1284.6 9516.45 1284.61 9520 . 52 1284.55 9528.07 1284.55 9531.72 1284.48 
9531.3 1184 . 38 9532.69 1184.18 9534.48 1284.16 9534.91 1284.16 9535.94 1284.14 

9536.74 1284 . 1 9537.99 1284.06 9539.63 1284.03 9540.95 1284 9541.35 1284 
9542.18 1283.99 9542.96 1283.98 9544.4 1283.98 9545.44 1283.98 9545.711283 . 98 
9546.67 1283.98 9546.84 1283.97 9546.92 1283.97 9547.02 1283.97 9547.49 1284 
9547.87 1284.019557.65 1284.12 9564.64 1284.09 9568.5 1283.99 9570.83 1283.89 
9571.34 1183.88 9577.84 1283.88 9582.72 1283.58 9584.6 1183.47 9587.75 1283.37 
9589.22 1183.35 9590 1283.35 9594.44 1283.3 9600.03 1181.29 9600.761281.01 
9601.57 1180.83 9606.15 1279.8 9607 . 3 1279.51 9612.161278.27 9623.61278.27 
9637.63 1278 . 31 9645.17 1280.33 9646.43 1280.64 9649.43 1281.51 9650.54 1281.84 
9655.77 1283.37 9656.57 1283.35 9657.47 1283.38 9658.5 1283.42 9660.191283.42 
9661.98 1183.45 9670.3 1283.56 9671.3 1283.57 9672.15 1183.6 9675.03 1183.63 

9676 1183.63 9676.96 1283.64 9681.15 1283.66 9682.01 1283.65 9683.07 1183.63 
9684.46 1283.62 9686.76 1283.65 9693.07 1283.46 9694.52 1283.45 9696.48 1283.42 
9698.69 1183.38 9701.35 1283.35 9706.41 1183.31 9708.94 1183.18 9710.54 1283.24 
9711.21 1283.2 9712.711183 . 08 9713.76 1183.05 9714.97 1181.93 9716.761181.83 
9718.76 1282.79 9722.85 1282 . 72 9725.89 1282.72 9736.61 1282.76 9744 1282.74 
9751.211282.79 9756.651282 . 79 9756.86 1181.79 9757.14 1181.79 9757.61 1181.79 
9759.04 1282.819770.35 1282.85 9785.71 1282.88 9789.33 1282.88 9803.78 1282.82 
9807.18 1181.85 9810.41182.94 9811.18 1181.96 9814.86 1181.98 9836.68 1183.11 
9847 .84 1283.13 9858.39 1283 . 17 9861.84 1183.17 9871.55 1183.37 9875.47 1183.34 
9876.42 1283.34 9879.1 1283.3 9884.66 1283.23 9885.04 1283.23 9886.92 1283.2 
9891.31 1183.14 9891.681283.14 9891.93 1183.12 9898.41 1183.08 9904.39 1183.31 
9912.43 1283.77 9912.73 1283.64 9913.86 1183.25 9916.65 1283.45 9919.61 1183.66 

9921.7 1283.81 9922.551283.82 9924.39 1284.25 9925.09 1284.619925.22 1284.61 
9926.58 1284.63 9927.62 1284.45 9928.24 1284.49 9928.86 1284.54 9929.84 1284.92 
9930.14 1185 9930.48 1285.08 99ll.11 1185.35 99Jl.39 1285.38 9933 . 49 1185.39 

9933 . 5 1185.4 99JJ.51 1285.4 99JJ.54 1285.4 99JJ.63 1285.4 9934.68 1185.36 
9935.6 1284.74 9935.78 1184.66 9936.16 1184.64 9936.JJ 1184.63 9938.63 1183.96 

9939.49 1283.81 9939.93 1183.8 9940.5 1183 .79 9943.14 1183.93 9944 1183.96 
9944 . 64 1283.96 9946.13 1284.2 9947.131284.35 9947.93 1284.36 9950.09 1284.39 

9950.8 1284.36 9951.78 1284.08 9951.83 1183 .95 9953.63 1183.91 9955.12 1184.01 
9955.711284.08 9956.63 1284.119957.611284.16 9958.58 1284.2 9959.48 1284.27 
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• 

• 

• 

M[X)WFP rep 
9960.56 1284.31 9961.43 1284.29 9962.49 1284.29 9963.17 1284.26 9964.69 1284 . 34 
9965.28 1284 . 41 9966.73 1284.65 9967.09 1284.68 9967.34 1284.64 9968.44 1284.82 
9968.57 1284 . 81 9969.47 1285 9969.95 1285.08 9970.11 1285.12 9971.4 1285 . 36 
9971.47 1285 . 31 9972.54 1284.81 9973.92 1284.06 9974.31 1283.92 9974.79 1283.69 
9975.78 1283.17 9978.27 1281.57 9978.74 1281.34 9980.16 1280.88 9980.95 1280 . 39 
9982 .061279.73 9982.92 1279.1 9984 1278.25 9984.35 1278.06 9985.04 1278.14 

9985.5 1278.19 9986.99 1278.3 9988.761278.24 9989.281278.12 9989 . 39 1278.12 
9989.62 1278.1 9990.96 1277.76 9992.08 1277.5 9992.23 1277.45 9993.07 1277.2 
9995.07 1276 . 55 9995.38 1276.5 9997.02 1276.52 10000 1276.8210008.33 1276.98 

10009 1276.9910010.21 1277.4910011.65 1278.0610012.46 1278.2110015.77 1279 
10017.611279.3710018.36 1279.510021.911280.5310022.43 1280.6510022.82 1280.75 
10024.05 1281.3710026.45 1282.4810027.411282.9110027.531282.9310028 . 08 1283.02 

10028.9 1283.0910029.36 1283 . 1510030.36 1283.3310031.83 1283.9710033.14 1284.38 
10035.72 1285.1 10036 1285 . 1710036.34 1285.1610038.42 1285.1910039.22 1285.11 
10041.73 1285.410042.92 1285.510043.661285.6510045.581285.8610045.991285.89 
10047.26 1286.0210047.91 1286.110048.83 1285.9410049.49 1285 . 8210049.87 1285.88 
10051.08 1286.18 10054.7 1284.6710055.48 1284.2810056.52 1284.2410057.86 1284.21 
10058.58 1284.210060.67 1284 . 7310061.25 1284.9110062.62 1284.510063.68 1284.27 
10063.87 1284.2310064.66 1284 . 1410065.211284.1610066.88 1284.110068.12 1284.07 
10068.97 1284.2210070.16 1284.5710071.44 1284.9210072.78 1284.2110072.95 1284.16 
10073.18 1284.1510075.38 1284 . 0810080 . 88 1283.95 10082.8 1283.9110088 . 07 1283.91 
10089.14 1283.910089.64 1283 . 9110094.84 1283.9710095.74 1283.9910095 . 82 1283.98 
10099.55 1283.8410100.77 1283.8310101.46 1283.82 10103.8 1283.7910112 . 35 1283.83 
10113.09 1283.8410114.17 1283 . 85 10115.9 1283.8910123.11 1284.0210125.15 1284.05 
10125.72 1284.0410127 . 281283 . 8810127.99 1283.9210128.93 1284.1210128.961284.11 
10131.38 1283.15 10131.8 1283 . 0610133 . 97 1282.6410135.83 1282 . 8710137.91 1283.09 
10139.69 1283.3110140.781283.4310141.08 1283.3210142.82 1283.3210152.15 1282.02 
10152.48 1281.9710152. 59 1281.9510152 . 62 1281.9510152.68 1281.94 10152.8 1281.93 
10152.92 1281.9110157.51 1281.2210159.82 1280.7210161.52 1280.2510162.22 1280.17 
10164.33 1280.5410166.111280.8410167.38 1281.3310167.711281.3610169.67 1282.04 
10171.39 1282.3910174.231282.8410176 . 15 1283.25 10176.8 1283.310178.09 1283.5 
10180.59 1283.9310181.22 1283.8210183.85 1283.3210186.26 1283.2610191.16 1283.27 

10197.2 1283.3110197.66 1283.3110198 . 43 1283.2610199.06 1283.3 10201.11283.41 
10202.65 1283.3710203.241283.3610205.5 1283.2710207.89 1283.2 10208.3 1283.18 
10208.49 1283.1810209.08 1283.13 10210 1283.0810212.05 1282.9210212.27 1282.91 
10212.52 1282.8910215 . 66 1282.82 10215 . 9 1282.8110218.07 1282.7910218.27 1282 . 79 
10219.54 1282.8210222.24 1282.8910222.71 1282.910227.8 128310228.41 1283 
10230.48 1283.0210233 . 86 1283.0510238.44 1283.11 10243 1283.1210245.94 1283 . 08 
10246.99 1283.0910248.92 1283.0810249.74 1283.0410250.911282.9810250.94 1282.98 
10250.95 1282.9810254.92 1282.9810255.14 128310256.22 1283 . 0910257.29 1283.12 

10264 . 3 1283.3210271.68 1283.4310278.83 1283.5910280.58 1283.6410282.05 1283.7 
10290.83 1284.110293.36 1284.1510299.87 1284.Jl 10302.2 1284.3810302.69 1284.4 
10311.161284 . 7310313.12 1284.7810318.23 1285.2110322.32 1285.4810328.04 1285.97 
10Jll.82 1286.2210334.36 1286.4210338.63 1286.7510344.76 128710346.95 1287 . 14 
10349.45 1287.2610353 .28 1287.5310356 . 37 1287.6810357.62 1287.7910362.79 1287 . 85 
10371.57 1288.3610371.73 1288.34 10373.6 1288 . 310379.191288.1110379.8 1288 . 07 
10393.31 1288.310401.311288.3910410.08 1288.5110424.35 1288 . 7210430.72 1288.81 
10432.36 1288.8410446.93 128910455.93 1289.0810461.14 1289 . 0610462.66 1288.95 
10467.37 1288.6410470.56 1288.710475 . 67 1288.6710479.79 1288.6810483.091288.68 
10487.82 1288 . 7610489.22 1288.7810490.JJ 1288.8110495.97 1289 .0510499.49 1289.13 

10500 1289.15 

Manning ' s n va 1 ues 5 

*****~~: ••• ~.~:! ....... ~;: ..... ~.~:! ..... ~;: ... ~.~:! ....... ~;: ... ~.~!! ..... ~;: ... ~.~=! 
9300 .056 9594.44 . 035 9655.77 .056 9971.4 . 04 10036 .056 

Bank Sta : Left Right Lengths: Left channe l Right coeff Contr. Expan . 
9971.4 10036 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach1 

INPUT 
Description: 

319.5 500 656.1 

RS: 3.077 

Station Elevation Data 303 

. 1 . 3 

*****~;: •••• ~!~Y ••••• ~;: •••• ~!~Y ••••• ~;: •••• ~!~Y ••••• ~!"! •••• ~!;Y ••••• ~;: •••• ~!;y 
9357 . 94 1285 . 2 9358.36 1285 . 2 9360.37 1285.11 9363.02 1285.01 9365.37 1284.92 
9368 . 48 1284 . 85 9369.72 1284.82 9370.211284 . 82 9374.42 1284.76 9375.86 1284.72 
9378 . 09 1284.69 9380.11 1284.66 9381.55 1284.63 9386.19 1284.54 9386.5 1284.53 
9387 . 72 1284.53 9391.21 1284.54 9392.49 1284.54 9398.14 1284 . 47 9402.49 1284 . 42 
9403.36 1284.41 9404.01 1284.41 9407.86 1284.38 9414.95 1284.25 9418 1284.28 
9423.12 1284.2 9424.67 1284 . 2 9427.85 1284.11 9430.26 1284 . 06 9439.39 1284 
9443.84 1284 9449.67 1283.98 9451.01 1283.98 9454.16 1284.02 9455.83 1284.02 
9458 . 04 1284.02 9458.37 1284.01 9459.29 1283.99 9459.79 1283.99 9459.94 1283.98 
9462.07 1283 . 92 9463.33 1283.83 9463.92 1283.82 9472.89 1283 . 74 9473.17 1283.74 
9476.761283 . 719477.77 1283.74 9484.491283.75 9485.23 1283.63 9489 . 96 1283.5 
9491.311283 . 47 9493.65 1283.47 9494.691283.56 9503.04 1283 . 53 9510.72 1283.41 
9512.01 1283 . 42 9514.28 1283.47 9514.62 1283.43 9517.19 1283.36 9520.7 1283.3 
9525.51 1283.14 9526.63 1283.11 9527.14 1283.08 9528.86 1282 .99 9531.53 1282.65 
9533.281282.46 9536.69 1282.19539.461281.84 9540.9 1281.75 9542.311281.67 
9546.41 1281.4 9548.49 1281.13 9549.46 1280.96 9553.51 1280.68 9553.81 1280.66 
9553 . 861280.64 9558.75 1278.87 9563.34 1277.49 9563.35 1277.48 9567.661276.62 
9568.491276 . 45 9571.24 1276.47 9583.991276.48 9595.27 1276.519596.93 1276.83 
9603.63 1278 . 03 9608.13 1279.7 9612.01 1281.21 9613.48 1281.26 9616.08 1281.31 
9618.02 1281.38 9619.58 1281.419623 . 75 1281.5 9630.39 1281.59 9632.491281.62 
9638.771281.73 9640.871281.74 9646 . 81281.74 9647.471281.73 9649.361281.69 
9655.17 1281.67 9656.511281.65 9662.461281.519665.911281.46 9672.111281.42 

9683.6 1281.37 9686.91 1281.31 9688.63 1281.33 9702.66 1281.36 9708.94 1281.32 
9710.72 1281.35 9712.42 1281.37 9717.44 1281.49 9718.26 1281.42 9718.96 1281.36 
9722.44 1281.11 9723.94 1281 9724.46 1280.96 9725.47 1280.84 9727.8 1280 . 62 

9728.5 1280.5 9733.5 1279.87 9736.37 1279.94 9741.78 1280.06 9750.361281.14 
9756.33 1281.86 9757.2 1281.83 9767.96 1282.13 9775.46 1282.21 9784.9 1282.19 
9793.53 1282.08 9802 . 81282.18 9812.93 1282.31 9831.3 1282.28 9834.811282.27 
9841.89 1282 9859 . 91 1281.32 9875 . 28 1281.23 9878.24 1281.2 9879.8 1281.29 
9889.03 1281.75 9898.49 1281.12 9900.2 1280.95 9901.78 1280.54 9904.681279.93 
9906.54 1278.82 9908.01 1277.84 9909 . 42 1276.95 9910.62 1276.96 9916.29 1277.15 
9919.17 1277.63 9923.291278 . 35 9923 . 85 1278.44 9924.35 1278.42 9925.63 1278.46 
9927.97 1278.69 9928.37 1278 . 78 9931.19 1278.85 9931.95 1278.9 9932.961278.95 
9935.24 1278.9 9938.51 1278 . 83 9939 . 25 1278.77 9941.02 1278.71 9942.14 1278.64 
9943.87 1278.52 9945.511278.49 9948.11 1278.35 9950.81 1278.2 9952.71 1278.2 
9959.76 1277.88 9959.931277.89 9960 . 88 1277.86 9962.02 1277.89 9963 . 991277.48 
9966.37 12 76.89 9968.74 1276 . 84 9969.4 1276.78 9971.591277.43 9973.961278.26 
9977.59 1278.51 9978.01 1278 . 55 9984 . 38 1276.28 9985.43 1275.86 9985.9 1275.77 
9987.94 1275.44 9995.09 1274.23 9996.4 1273.99 10000 1273.9710000.25 1273.97 

10000.55 1273.9610000.71 127410001.91 1274.23 10006.9 1275.210008.91 1275.5 
10012.211275.9710012.92 1276.1710017.04 1277.2110018.16 1277.610022.8 1279.98 
10023.97 1280.4810024.291280.4310024.88 1280.510025.54 1280.5910028 . 03 1280.76 

10033.2 1281.0310034.08 1281.0210034.93 1281.0610035.44 1281.1110041.74 1281.14 
10045.72 1281.1610048.28 1281.210059.52 1281.210060.87 1281.2310066 . 01 1281.63 
10067.25 1281.6510068.13 1281.6610080.21 1281.8310091.46 1282.04 10093 . 6 1282.09 
10097.21 1282.110105.94 1282.2210109.09 1282 . 2810119.62 1282.5210127.57 1282.75 
10129.84 1282.8210136.45 1283.0610138.42 1283.1310144.62 1283.2810146.72 1283.29 
10154.75 1283.4310158.65 1283.4410164.02 1283.3910170.04 1283.4410174.12 1283.46 

10183.3 1283.4110185.861283.4310200.38 1283.610201.761283.6210202.45 1283.62 
10217.78 1283.5910226.79 1283.61102JJ.89 1283.6210240.42 1283.6410241.82 1283.64 
10243.85 1283.6310256.77 1283.5410268.85 1283.5110275 . 23 1283.4710285.35 1283.52 
10286.81 1283.4810289.87 1283.5110299.32 1283.3710319 . 83 1283. 3510319.99 1283. 35 
10320.19 1283.3510339.31 1283.2710350.42 1283.2110356.18 1283.3610358.68 1283.38 
10360.231283.0510361.27 1282.8110363.27 1282.7510366.27 1282.6610366.9 1282.65 
10369.381282.5910371.75 1282.69 10376.5 1282.7910377.52 1283.1410378.54 1283.64 
10379.67 1283.5810380.25 1283.4610381.37 1283.3510390.35 1283.1810394.68 1283.19 
10395.72 1283.1810406.06 1283.3410417.92 1283.5410424.35 1283.5910434.17 1283.66 
10444.89 1283.72 10451.4 1283.8210468.26 1284.0810487.03 1284.52 10488 1284. 53 
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MDOWFP rep 
10489.52 1284.5510510.681284.6610520.83 1284.8210533.781284.8710537.66 1284.8 
10539.08 1284.8510541.29 1284.831D542.47 1284.81D544.98 1284.821D545.41 1284.82 
10546.32 1284.8410556.15 1284.9710557 . 37 1284.9710568.66 1285.04 10574.9 1285.05 
10584.29 1285.110592.58 1285 . 22 10600 1285.27 

Manning' s n Values 5 

*****~;: ,.,. .~.~:!vuu~;: ... ~.~:!u** *~;:,. .,.~ ,.~~! ••••• ~;: ••• ~.~!l ,. •. ** ~!;!.u~*~!! 
9357.94 .056 9548.49 

CROSS SECTION 

RIVER: MDOW 
REACH : Reach1 

INPUT 
Description: 

.035 9612.01 

RS: 2.986 

Station Elevation Data 298 

.D56 9898.49 .04 10033.2 .056 

Coeff Contr. Expan . 
. 1 . 3 

*****~;: • ., •• ;!;~**** *~!;! • .., ,. ;!;~** ***~!;! .. u;!;~*****~;: •••• ;!;~,...,..w~!;!uu;!;~ 
97001284.68 9700 . 411284.68 9707.12 1284.69 9731.011284.55 9733.92 1284.54 

9736.86 1284.51 9751.43 1284.39 9770.51 1284.3 9771.31 1284.3 9771.71 1284.3 
9774.49 1284.27 9786.161284.16 9787.98 1284.14 9788.69 1284.14 9799.56 1284.08 
9801.92 1284.11 9802.83 1284.06 9804.33 1284.02 9813.26 1283 . 9 9815.04 1283.88 
9817 . 79 1283.83 9828.94 1283.61 9830.76 1283.58 9832.21 1283.54 9836.75 1283.47 
9839 .15 1283.48 9844.19 1283.27 9858.03 1283.11 9859.57 1283.09 9860.99 1283.05 
9875.31 1282.61 9876.92 1282.63 9877.67 1282.54 9877.71 1282.54 9885.37 1282.43 
9885.69 1282.43 9886.13 1282.42 9886.36 1282.42 9888.3 1282.32 9888.44 1282.35 
9888.71 1282.28 9889.43 1282.38 9889.69 1282.38 9893.44 1282.32 9893.57 1282.32 
9894 . 22 1282.19 9894.72 1282.119895.17 1282.1 9895.31282.09 9895.JJ 1282.1 
9895 . 35 1282.1 9895.97 1282.1 9899.49 1282.11 9909.43 1282.08 9915.9 1281.96 
9923 . 74 1281.73 9932.87 1281.4 9933.53 1281.39 9938.04 1281.29 9944.39 1280.9 
9947.18 1280.81 9951.56 1280.68 9958.49 1280 . 519962.43 1280.63 9970.58 1280.73 
9971.45 1280.73 9971.93 1280.74 9973.83 1280.75 9982.99 1280.77 9983.96 1280.42 
9993.08 1275.93 9999.8 1272.42 10000 1272.4210001.33 1272.4510003 . 74 1272.5 

10008.38 1272.5510008.79 1272.5710009.49 1272.5910020.79 1273.4510021.17 1273.47 
10023.25 1273.5110035.74 1273.3910040.17 1273 . 3510049.29 1273.9910049.85 1274.08 

10050.4 1274.1310051.93 1274.5510058.61 1276.1310066.41 1278 . 310068.57 1278.48 
10069.58 1278.6110071.94 1278.7710072.29 1278.7710076.01 1278.9710081.59 1278.89 

10082.4 1278 . 8710083.78 1278.8910090.07 1279 . 0310091.91 1279.110096.311279.06 
10097.281279.0610098.211279.0410101.97 1278.9910104.761278.9710105.84 1278.99 
10110.56 1279 10112.11278.9410113.47 1278.7710114.781278.6110115.82 1277.41 
10116.12 1276.9510116.61 1276.89 10118 1276 . 6610120.27 1275 . 4610120.48 1275.36 
10120.52 1275.3410122.17 1274.8410127.57 1275.1710131.111275.3310134.69 1275.43 
10136.57 1275.5110142.23 1275.7410142.62 1275.7510152.031276.8810153.09 1277.02 
10153.74 1277.110154.16 1277.15 10162.31278.2210162.961278.3210163.85 1278.4 
10165.361278.5510168.24 1278.8210169.65 1278.7710171.591278.6210175.23 1279.09 
10175.29 1279.0910175.37 1279.110175.45 1279 . 1110177.67 1279 . 0710186.69 1279.17 
10197.061279.3910200.93 1279.3410205.25 1279.2610213.02 1279.1710217.33 1279.35 
10218.861279.4210220.71 1279.4710227.45 1279.7610230.291279 . 9410235.77 1280.21 
10238.19 1280.3910241.25 1280.4910245.67 1280.5610255.21 1280.6210256.48 1280.63 

10257 1280.6410257.85 1280.6310260.45 1280.610271.07 1280.4910276.62 1280.46 
10278.2 1280.4110281.41 1280.3410286.63 1280.25 10288.6 1280.1810292.29 1280.03 

10292.56 1280.0210296.02 1279.8110299.07 1279.7410300.13 1279.6410302.54 1279.34 
10305.94 1279.2210308.311279.1510315.55 1279.2110323.281279.3210325.89 1279.3 
10335.33 1279.510343.01 1279.6510347.11 1279.6310356.08 1279.7510363.05 1279.91 
10363.51 1279.9210363.82 1279.9210364.99 1279.910369.94 1279.8110371.09 1279.85 
10378.29 1280.0410393.08 1280.4210394.52 1280.4510403.82 1280.4510408.33 1280.47 
10408. 64 1280. 4610409. 51 1280.4 310416. 66 1280. 2210419. 79 1280.1110421.46 1280. OS 
10422.25 1280.0110426.73 1279.8810434.83 1280.05 10436.8 1280.09 10437.6 1280.11 
10440.34 1280.1210456.54 1280.2610463.19 1280.3310473.93 1280.3810477.53 1280.4 

10486.9 1280.310490.47 1280.2:710493.18 1280.4210496.66 1280.4910498.94 1280.46 
10503.291280.3610506.491280. 4110511.86 1280.4 10513.3 1280.3610514.16 1280.37 
10515.561280.3810525.161280.4610531.061280.4210534.02 1280.45 10536.3 1280.47 
10541.861280.5510545.04 1280.510547.181280.5810551.391280.7810552.74 1280.8 
10554.04 1280.7710554.93 1280 . 7810563.45 1280.9410569.99 1280.96 10571.9 1280.96 
10572.261280.9410577.77 128110580.761281.1110588.671281.1910593.121281.29 
10599.83 1281.3410606.85 1281.3910610.891281.4410618.74 1281.5210626.661281.59 
10627.67 1281.5910627.99 1281.610632.61 1281.6110637.87 1281.6910640.2 3 1281.63 
10641.81281.4710642.45 1281.4410646.84 1 281.1110650.03 1280.9910651.361280.98 

10653.35 1281.1410656.47 1281.3910658.24 1281.7810658.29 1281.7910661.22 1281.58 
10661.47 1281.5810672.411281.5310682.32 1281.5910688 . 73 1281.6310696.13 1281.67 
10711.711281.7910712.61 1281.810712.9 1281.810713 . 13 1281.810728.311281.95 
10732.37 1281.9910739 . 04 1282.1210749.511282.2310758 . 57 1282 . 4710760.46 1282.53 
10765.92 1282.610767 . 18 1282.6110768.19 1282.6410773 . 36 1282.9110777.27 1282.88 
10785.39 1282.9 10787.4 1282.910789.97 1282.9310803.71 1283.1210809.66 1283.16 
10819.19 1283.2110824.44 1283.21 10834.4 1283.2610843.26 1283.4610844.39 1283.55 
10844.591283.5610847.55 1283.5510851.891283.6210853.18 1283.6310856.081283.72 
10861.65 1283.7910866.05 1283.9210869.31 1283.9910875.85 1284.0810879.42 1284.22 
10887.64 1284.2910898.52 1284.44 10900 1284.48 

Manning's n values 3 

vwwu~!;! ••• ~ ,. ~!luuv~!;! ••• ~ .~:l*****~!;! ... ~,. ~!l 
9700 .056 9982.99 

Bank Sta: Left Right 
9982. 9910076.01 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description: 

.0410076 . 01 .056 

Lengt.hs: Left Channel Right 
446.4 500 507.6 

RS: 2.891 

Station Elevation Data 284 

coeff contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
"' ****•*****************"'*****•*••••···· ·····'* '********"'***"' ******•***'********•• •• 

9700 1281.07 9700.581281.07 9701.03 1281.04 9701.92 1281.05 9703.38 1280.99 
9705.491280.89 9710.45 1280.72 9717.3 1280.77 9719.991280.78 9722.67 1280.76 
9724.35 1280.79 9726.481280.78 9731.191280.87 9731.65 1280.88 9734.09 1280.85 

9738.9 1280.83 9742.91280.74 9746.83 1280.719756.94 1280.57 9761.16 1280.45 
9767.34 1280.3 9771.24 1280.2 9773.061280.15 9782.65 1279.84 9782.981279.83 
9783. 56 1279. 8 9790. 74 12 79. 5 9791. 34 1279. 49 9791. 99 1279.48 9798. 58 12 79. 39 
9800.49 1279.37 9802.161279.35 9804.54 1279.319810.34 1279.18 9812.5 1279.14 
9815.39 1279.06 9819.42 1278.91 9820.52 1278.88 9821.06 1278.86 9825.57 1278.83 
9827.69 1278.819827.961278.819828.12 1278.8 9828.39 1278.79 9835.82 1278.51 
9837.76 1278.46 9844.5 1278.33 9846.661278.26 9848.2 1278.22 9850.27 1278.17 
9852.96 1278.07 9856.14 1277.92 9857.38 1277.87 9859.82 1277.72 9860.16 1277.7 
9864.511277.56 9866 . 831277.44 9877.7 1276.94 9878.84 1276.9 9879.35 1276.9 
9881.81 1276.9 9890.2 1276.85 9893.65 1276.95 9905 . 1 1276.82 9905.25 1276.81 
9905.34 1276.819919.48 1276.3 9923 . 05 1276.2 9928.57 1273.94 9932.19 1272.5 
99JJ.6 1272.43 9937.881272.619938.591272 . 62 9938.811272.65 9941.34 1272.88 

9941.71 1272.91 9946.05 1273.4 9946.45 1273.43 9948.95 1273.53 9949.5 1273.53 
9953.48 1273.719954.011273.77 9954.75 1273.8 9959.611273.719960.281273.59 
9961.17 1273.52 9963.991273.55 9964.92 1273.59 9966.49 1273.6 9968.98 1273.57 
9970.14 1273.39 9972.65 1273.25 9973.99 1273.19975.89 1273.07 9979.23 1272.86 
9980.441272 . 76 9983.84 1272.519984.99 1272 9986.14 1271.48 9988.16 1271.5 

9990 1271.56 9990.581271.52 9993.111271.15 9994.26 1271.35 9994 . 57 1271.43 
9994.94 1271.34 9997.291270.78 9999.761270.48 100001270.4510000.07 1270.44 

10000.73 1270.5210002.54 1270.7910003.9 1271.3710004.23 1271.5210006.96 1272.69 
10008.62 1273.3710010.14 1273.2910010.24 1273.3110011.03 1273.0210012.92 1272.32 
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MOOWFP rep 
10014.16 1272.4610015 . 89 1272.6810016.37 1273.0410018.83 1273.6110019.19 1273.71 
10019.39 1273.7410019 . 77 1273.7510012 . 37 1273.6110023.461273.6610024.831273.54 
10027.26 1273.5410029 . 76 1273.3910033.18 1273.27 10034.9 1273.0510035.53 1272.74 
10036.93 1272.2410040.17 1272.4310041.34 1272.3510043 . 25 1271.4610044.76 1270.81 
10046.92 1270.7810049.691270.7210050.15 1272.6710050 . 87 1274.8210052.43 1274.9 
10054.88 1275.0710058.98 1275.2510062.17 1275.410064 . 75 1275.6410065.64 1275.71 
10067.56 1275.8110072.72 1275.9510073.34 1275.9710074 . 361276.0110082.2 1276.23 
10082.59 1276.23 10082.8 1276.2510083.13 1276.2810086.15 1276.3610091.14 1276.52 
10093.59 1276.5510101.37 1276.6310106.87 1276.6810119.32 1276.95 10121.7 1277.01 
10127.6 1277.0710134.15 1277.1410135.64 1277.1510146.93 1277.2210149.56 1277.27 

10157.26 1277.35 101631277.4310167.11277.5410170.191277.7210172.64 1277.73 
10182.45 1277.9610184.03 1277.9910186.061278.0510187.52 1278.1110192.12 1278.16 
10192.13 1278.1610192.14 1278.1610192.16 1278.1610202.58 1278.6 10207.1 1278 . 91 
10209.43 1279.0510214.37 1279.1810214.88 1279.1910215.27 1279.210224.14 1279.46 
10226.15 1279.4710238 . 95 1279.810239.23 1279.81 10240 1279.81102 52.34 1279 . 92 
10253.62 1279.95 10259.9 1280 . 1210263.12 1280 . 1510271.15 1280. 3810280.12 1280.5 

10288 . 7 1280.4410295.62 1280.4110305.781280.5410312 .87 1280.5810319 .88 1280.59 
10Jll.74 1280.6410334.79 1280.6410335.661280 . 6410356.17 1280.6710362.17 1280.63 
10372 . 81 1280.6310382.53 1280.5610395.23 1280.5910399.85 1280.5610415.08 1280.41 
10417.781280.38 10418 . 5 1280.3710432 .72 1280 . 210445.07 1280.210451.77 1280.2 
10459 . 75 1280.0610468.63 1279.9310481.27 1279.9910484.97 1279.9710487.45 1279.91 
10498 . 59 1279. 710500.16 1279 . 6910510. 66 1279 . 3210514 . 83 1279.1810515.48 1279.18 
10529 . 65 1279.110532.58 1279.0610539.21 1278.9210542.25 1278.8110543.66 1278.76 
10549.88 1278.9910550.28 127910550.99 1279.0310552.23 1279.0910555.54 1279.27 
10556 . 71 1279.210571.52 1279.110574.24 1279 . 1510578.73 1279 . 210591.611279.35 
10597 . 68 1279.4110608.23 1279 . 53 10610.9 1279 . 5510623.87 1279. 5610630.65 1279.59 

10633 .5 1279.6610639.92 1279 . 7810640.761279 . 4910641.481279.2910642.811279.27 
10647.511279.2210649.55 1279 . 1810651.14 1279 . 1810652.79 1279.310656.37 1279.6 
10658.03 1280.1610658.09 1280.16 10658.2 1280.210658.29 1280.1810659.49 1279 . 91 

10660.5 1279.89 10664.6 1279.9310682.74 1280.2210685.94 1280.2610687. 98 1280.3 
10696.55 1280.4910704.87 1280 . 6610708.83 1280 . 7410722.02 1280.9910732.15 1281.23 

10739.5 1281.3210758.29 1281.3210760.17 1281.3310760.85 1281.3310761.98 1281 . 34 
10781.581281.4210789.93 1281.2510797.32 1281.19 108001281.21 

Manning's n values 

..... ~;: ... ~.~:! ..... ~;: ... ~.~:! ..... ~;: ... ~.~:! 
9700 .056 9923.05 .0410050.87 .056 

Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Expan. 
9923.0510050.87 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPlTT 
Oesc ri pti on: 

575 . 3 551.08 504.9 

RS : 2 . 787 

Station Elevation Data 346 

.1 . 3 

..... ~;: .... ~!:~ ..... ~;: .... ;!:~ .••.• ~;: •••• ;!:~ •.••• ~;: •••• ;!:~ ..... ~;: .... ;!:~ 
9600 1278.45 9600.78 12 78.43 9603.01 1278.43 9603 . 8 1278.42 9620.21 1278.39 

9621.03 1278 . 37 9624.79 1278 .32 9627.14 1278.28 9628.87 1278.26 9637.28 1278.33 
9639.87 1278 . 4 9641.75 1278.52 9647.47 1278.85 9650.52 1279 9653.13 1279.07 
9654.19 1279.08 9654.95 1279.12 9654 . 98 1279.12 9659.72 1279.17 9659.76 1279.17 
9659.79 1279.17 9659.83 12 79.17 9660.62 1279.1 9664.05 1278.94 9664.87 1278.87 
9669.91 1278.54 9679.04 1278.05 9681.85 1277.89 9682.29 1277.86 9683.8 1277.8 
9695.74 1277.419701.45 12 77.27 9705.44 1277.17 9714.72 1277.19718.02 1277.07 
9722.71 1277 9735.78 12 76.77 9739.59 1276.77 9745.92 1276.67 9752.44 1276.46 
9763.38 1276.12 9770.29 127 5.95 9781.04 1275.65 9784.23 1275.59 9790 . 58 1275.43 
9792.04 1275.41 9799.81 1275 .25 9802.37 1275.09 9802.96 1275.08 9804.35 1275.07 
9806.81 1275 9807.161274.98 9808 . 311274.92 9808.79 1274.86 9810.181274.97 
9811.36 1275.06 9812.23 1275.04 9813 . 43 1275 9813.47 1275 9814.29 1274.73 
9814.72 1274.77 9815.93 1274.9 9818 . 54 1274.93 9819.661274.95 9820.77 1274.95 
9823.62 1274.94 9826.7 127 5 9830 . 05 1275.01 98Jl.811275.19 9837.111275.45 
9837.23 1275.45 9837.261275.45 9837.27 1275.45 9838.61 1274.7 9839 . 04 1274.67 
9840.17 1274.76 9844.83 1274.93 9848.17 1274.99 9854.94 1274.96 9855.43 1274.97 
9855.911274.98 9856.45 1275.05 9856.77 1275.19857.14 1275.15 9858.381275.22 
9858.96 1275.26 9860.6 1275.62 9860.711275.64 9860.86 1275.7 9861.06 1275.75 
9862.55 1276.16 9863.72 1276.67 9865.31 1276.13 9866.04 1275.81 9866.47 1275.67 
9867.34 1275 . 36 9870.04 1275.319874.65 1275.03 9878.02 1274.95 9881.61274.71 

9885.3 1274.66 9889.54 1274.54 9903 . 86 1274.35 9904.21 1274.35 9904.38 1274.35 
9916.87 1274.25 9921.64 1274.18 9936.78 1274.13 9938.3 1274.12 9939.19 1274.09 
9946.55 1273.8 9951.67 1273. 74 9958 . 84 1273.65 9968.67 1273 . 53 9969 . 01 1273.52 
9970.03 1273 .5 9976.96 1273.25 9977.24 1273.23 9979.13 1271.23 9979.56 1270.8 
9979.78 1270.57 9980.44 1269.91 9980 . 56 1269.79 9980.65 1269.62 9980.77 1269.55 
9982.22 1268 . 93 9982.92 1268.76 9985 .061268.28 9987 . 3 1268.02 9989.85 1267.75 
9990.91267.56 9991.72 1267.35 9992.2 1267 .34 9992.311267.44 9993 . 92 1267 . 41 

10000 1267.610000.611267.6110001 . 95 1267.6810003.2112 67 . 7310006.37 1267.82 
10008.89 1267.9110013.35 1268.6410014.51 1268.8110016 .66 1268 . 8510020.52 1268.84 
10024.63 1268.7510028.96 1268.8510030 . 02 1268.8910033.25 1268.7710034.04 1268.71 
10036.28 1268.9910037.73 1269.1610038.3 1269.2510042.211269.9510042.47 1269.97 
10043.12 1270.03 10049 1270.3 10049 . 5 1270.1310050.35 1269.9610053.41 1269.32 
10055.12 1269 . 5410056.47 12 69 . 7610062 . 91270.1310064.84 1270.2510065 .311270.27 
10065.99 1270.1110069.64 1269.3710070.32 1269.5910074.34 1270.9510076.86 1272.02 
10081.11273.3910082.73 1273.410088.39 1273.4310092.36 1272.3510094.56 1271 . 92 

10096.46 1271.5810099.39 1271.0510099.87 1270.9610100 .44 1270.8510100.87 1270 . 97 
10104.64 1271.9510107.18 1272.5210107 . 69 1272.6410109.95 1273.1510111.61 1273 . 21 
10117.77 1273.3910122.78 1272.8210127 . 34 1272.310131.17 1272.4110146.82 1272.75 
10149.71 1272.5210151.99 1272.4310156.12 1272.610156.49 1272.6110163.67 1272.67 
10165.09 1272.7410168.23 1272.610170.03 1272.4210171.57 1272.5410173.84 1272.72 
10177.16 1273 . 1110191.85 1274 . 9410194.44 1275.2510195.54 1275.3910200.33 1275.58 
10210.04 1275.9310215.45 1276 . 1910218.21 1276.3110219.62 1276.3410225.02 1276.43 
10238.37 1276.7410239.52 1276.7810240.02 1276.8110241.56 1276 . 84 10250.8 1276.95 
10253.96 1277.110262.09 1277.3110268.75 1277.3510280.66 1277.3110280.94 1277 . 3 
10286.881277.4510287.97 1277.4410290.86 1277.4110297.04 1277.3110297.63 1277.3 
10299.92 1277.2210302.83 1277 . 2210302.85 1277.2210303.81 1277.2110307.72 1277.16 
10307.78 1277.1610312.58 1277.1110312.76 1277.1110318.181277.1110318.52 1277.11 
10326.92 1277.0910327.37 1277.0910Jl4.63 1277.0710JJ5.29 1277.0710JJ9.77 1277.09 
10341.11 1277.0810348.81 1277 .0210349.64 1277.0210357.54 1277.02 10362.2 1277.02 

10362.4 1277.02 10363.8 1277.0310366.47 1277.0410366.511277.0410372.58 1276.96 
10373.07 1276.9510377.45 1276 . 9110377.73 1276.9110380.711276.9310385.73 1276.95 
10386.25 1276.9510394 . 15 1276.910395.06 1276.8910403.62 1276.8710409.55 1276.89 
10411.24 1276.88 10418.8 1276.8910420.01 1276.910430.07 1276.8610431.38 1276.86 
10442.68 1276.7610443.081276.74 10454.3 1276.7810455.12 1276.7910456.07 1276.79 
10468.291276.8110469.19 1276.810475.711276.9110478.561276.8710479.75 1276.84 
10483.35 1276.6510483.891276.6610484.63 1276.6710491.93 1276.6510492.731276.65 
10493.79 1276.6510504.79 1276.6310505.63 1276.5810506.19 1276.5510511.29 1276.69 
10511 . 511276.6910512.05 1276.7110512.74 1276.7610513.42 1276.7210513.791276.68 
10514.87 1276.5710517.54 1276.2410519.73 1276.1810522.98 1276.1810528.14 1276.22 
10536.37 1276.0310538.19 127610538.92 1276.1310540.83 1276.510540.99 1276.5 
10544.661276.4810546.02 1276.4810546.26 1276.4810547.591276.32 10550.4 1275.85 
10550.42 1275.8510550.91 1275.8110552.51 1275.9210552.88 1275.93 10556.6 1275.97 
10559.81 1275.9610565.17 1275.95 10568.6 1275.8910569.91 1275.8910573.27 1275.71 
10575.23 1275.6110575.86 1275.6110576.38 1275 . 6110577.46 1275.5710581.57 1275.91 

10584.7 1276.3110585.38 1276.3510585.57 1276.3610590.37 1276.310596.25 1276.24 
10600.27 1276.0910604.92 1276.1210619.97 1276.2210621.42 1276.2710622.24 1276.31 
10624.16 1276.410634.16 1276.810637.71 1277 . 0510639.311277.1510640.57 1277.17 
10646.84 1277.410659.02 1277.6810660.61 1277 . 75 10662 . 11277.7810670.691278.06 

10683.4 1278.1810684.31 1278.2 10684.6 1278 . 210685.66 1278.1910696.56 1278.06 
10700 1278 

Manning's n values 
Sta n val Sta n val Sta n val 

********************** ****** ******************** 
9600 . 056 9976. 96 .04 10081.1 .056 
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MDOWFP . rep 

Bank Sta : Left Right 
9976. 96 10081.1 

Coeff Contr. Expan. 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description: 

RS: 2.692 

Station Elevation Data 229 

.1 . J 

..... ~z~ .... ;!:~ ..... ;;~ .... ;!:~ ..... ;;~ .... ;!:~ ..... ;;~ .... ;!:~ ..... ;z~ .... ;!:~ 
9700 1276.73 9710.74 1276.73 9715.86 1276.7 9734.89 1276.75 9739.3 1276.75 

9744.36 1176.75 9760.511176.76 9763.86 1176.71 9780.11176.51 9783.76 1276.48 
9798.13 1276.36 9801.73 1276.34 9810.05 1276.16 9811.98 1276.12 9823.27 1275.9 
9814.66 1275.87 9815.74 1175.8 9834.87 1175.11 9835.79 1275.17 9843 . 96 1274.66 

9844.7 1274.62 9849.58 1273 . 96 9850.01 1273.89 9858.08 1272.32 9858.38 1272.26 
9863.77 1271.54 9863.911271.519869.16 1270.75 9869.23 1270.74 9872.79 1270.58 
9874.03 1170.51 9874.08 1170.51 9885.21 1170 . 54 9886.41 1170.53 9887.83 1270 . 51 
9895.01 1270.49 9897.58 1270.33 9901.58 1270.37 9905.54 1270.42 9910 . 01 1270.74 
9911.68 1270.76 9919.13 1270.74 9921.57 1270.73 9922.9 1270.25 9922.91 1270.24 
9915.791169.77 9916.43 1169.67 9916.681169.63 9916.91169.55 9927.47 1169.71 
9929.24 1270.15 9932.42 1270.97 9934.42 1271.05 9934.7 1271.06 9938.36 1271.2 
9939.12 1271.22 9939.47 1271.22 9939.72 1271.22 9940.03 1271.23 9945.21 1271.26 
9945.531271.17 9946.3 1171.219949.581171.19 9951.65 1271.03 9951.981271.01 
9952.28 1271.02 9954.51 1270.98 9956.23 1270.95 9957.34 1270.93 9958.04 1270 . 89 

9965.7 1170.48 9966.01 1170 . 46 9967 1170.17 9967.97 1169.99 9971 . 54 1168.81 
9977.31 1168.38 9981.48 1267.99 9984.64 1167.51 9985.76 1166.54 9986.98 1165.65 
9987.68 1265.15 9988.04 1265 9989.2 1264.49 9992.011263.48 100001263.59 

10001.96 1163.6310011.811163.7710014.14 1164.710016.35 1165.5610027.64 1166 . 15 
10030.15 1167.3710031.15 1167.7110035.94 1169 . 110036.07 1169.110039.15 1169.16 
10040.07 1269.2610040.94 1269.2610045.45 1268.8510047.63 1268.7610047.991268.72 
10051.16 116810051 . 79 1167. 6610054 .36 1167 .39 10056.3 1167. 7810058. 73 1167. 97 
10061.93 1268.3710062 . 33 1268.4310063.78 1268.7510065.381269.4110065.47 1269.45 
10065.581269.5110065.68 1269.5510066.761269.6810071.311270.1710074.72 1270.19 
10077.311270.3110079.27 1270.3910079.66 1270.410081.79 1270.3610085.86 1170.18 
10088.22 1270.2310093.93 1269 . 4110094.62 1269.3210095.62 1269.1710099.32 1269.03 
10100.06 1269.0510103.25 1270.1610106.24 1270.9710106.92 1271.0810108.86 1271.25 
10110.71 1171.310111.01 1271.5110114. OJ 1271.6310117.04 1271.7910119.53 1171.78 
10122.181271.7710123.49 1271.6610124.37 1271.5310125.85 1271.2810127.07 1271.08 
10131.211271.07 10132.5 1271.07 10134.4 1271.0510137.111271.0210140.14 1271.02 
10141.65 1171.0210143.64 1171.110145 . 01 1271.191014 7 .34 1171. 5810148. 64 1271. 65 
10150.44 1271.7710151.75 1271.6810153 . 11271.5410153.97 1271.5210158.75 1271.51 
10159.4 7 1271. 5210161. 73 1271. 6810163 . 18 1271.6910165. 84 1171. 9510173.11 1171.07 
10173.41 1271.0710176.19 1271.0110180. 63 1271. 9 10181. 9 1171. 8710181. 91 1271. 87 
10181 . 92 1271.8710184.14 1271.6610185.62 1271.3510185.87 1271 . 310186.16 1271.28 
10188.6 1171.33 10190.1 1171.3510191.41 1271.4610195.19 1271.3510195.36 1171.35 

10202. 76 1271. 310203.07 1271. 3 10204 .1 1271. 3110210. 92 1271. 3810216. 89 1271. 31 
10219.23 1271.2210225.45 1271.1510230.49 1271.110236.38 1270.9610240.48 1270.86 
10144.13 1270.9210148.511170.9610150.35 1271.0710151.07 1271.0310252.79 1170.75 
10255.66 1270.3410257.99 1269.9210261.07 1269.8810262.15 1269.9710262.57 1269.98 
10263 . 08 1270.0510266.75 1270.7110269.71 1270.8110270.88 1270 . 8310271.06 1270.85 
10278 . 381270.8110181.311270.7910186.45 1270.7510291.15 1170.9910191.69 1171.04 
10193.831271.1310198.64 1171.2810306.781271.6110311.01 1171.8110319.8 1171.05 
10327 . 07 1272.610332.24 1272.9810340.081273.5610343.26 1273.8210348.73 1274.07 
10355.14 1274.4510357.23 1274.5810359.711274.6810364.27 1274.6410369.36 1274.81 
10374.76 1274.8310379.87 1274.8810383.55 1274.8910387.39 1274.9510390.17 1275.01 
10393 . 01 1175.0610395.91 1175.1610398.47 1175.13 10400 1175.11 

Manning's n values 3 
sta n val Sta n val Sta n val 

**************"'****"'"'*"'"'"'**"'*"'****************** 
9700 . 056 9966. 01 .0410039.25 .056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9966.0110039.15 

CROSS SECTION 

RIVER: MOOW 
REACH : Reach! 

INPUT 
Description: 

318 . 43 317.3 316.92 

RS: 2.632 

Station Elevation Data 234 

.3 .5 

***"'*;;: • ••• ;!:~ ..... ;;~ .... ;!:~ ...•. ;;~ •••• ;!:~ ••••• ;;: .•.• ;!;~ .•..• ;;: .•.• ;;;~ 
9395.81 1273.41 9411.58 1273.39 9413.94 1273.42 9416.51 1273.42 9417.43 1273 . 42 
9418.64 1273.42 9420.13 1273.44 9420.64 1273.47 9439.9 1273.44 9441.79 1273.4 
9443.791273.45 9444.75 1273.54 9445.71 1273.6 9446.94 1273.69 9449.57 1273.94 
9452.12 1273 . 93 9458.84 1274.08 9462.38 1273.96 9472.17 1273.63 9473.47 1273.59 
9479.35 1273 . 64 9482.23 1273.61 9482.41 1273 . 6 9491.82 1273.46 9492.51 1273.45 
9494.46 1273.53 9499.13 1273.71 9503.98 1273.91 9504.59 1273.93 9514.24 1274 . 1 
9517 . 04 1274.14 9519.9 1274.14 9524.8 1274.15 9526.95 1274.14 9532.72 1274.21 
9538.591174.31 9540.68 1174.38 9548.96 1174.519550.681274.56 9551.14 1274.55 
9553.63 1174.6 9560.831174.64 9561.111174.63 9568.97 1274.56 9571.61 1274.56 

9575.4 1274.61 9580.4 1274.6 9583.51 1274.62 9586.81 1274.62 9591.69 1274.6 
9601.461174.44 9603.031174.43 9606.911174.38 9608.11274.38 9616.93 1274.14 
9617.86 1174.1 9610.11 1174.18 9615.09 1174 . 37 9616.65 1174.36 9631.64 1174.36 
9635.44 1274.33 9641.12 1274.31 9646.32 1274.22 9648.45 1274.18 9656 . 43 1273 . 93 
9658.11 1173.9 9664.44 1173.61 9665.91 1173.61 9673.36 1173.5 9674.65 1173 . 5 
9683.811173 . 52 9685.15 1173.53 9694.28 1173.62 9696.17 1273.63 9704.93 1273.75 
9713 .461273.79 9717.45 1273.8 9723.4 1273.84 9730.42 1273.719732.22 1273.7 
9735.31 1173.65 9737.87 1173.6 9747.35 1173 . 31 9754.04 1273.14 9758 . 36 1173 . 08 
9764.87 1171.97 9768.891171.87 9777.531171.61 9781.691271.47 9787.85 1271.33 

9790.5 1272.26 9795.73 1272.05 9798.26 1271.87 9805.72 1271.59 9809.011271.46 
9813.67 1171.15 9815.39 1171.15 9811.18 1170.63 9811.54 1270.53 9818.99 1269 . 98 
9829.11269.97 9837.75 1269.48 9842.07 1269.37 9846.91269.18 9852.64 1269 . 11 

9855.38 1269.13 9857.91 1269.17 9860.16 1269.47 9860.34 1269.49 9861.48 1269 . 45 
9868.81 1169.17 9873.94 1169.31 9874.31 1169.33 9879.14 1169.43 9881.01 1169.5 

9887 1169.65 9888.16 1169.68 9889.6 1169.65 9894.06 1269.56 9895.58 1169.43 
9896.33 1269.36 9896.84 1269.1 9900.43 1267.11 9900.47 1267.1 9912.85 1262.53 
9914.27 1262.56 9916.86 1262.58 9918.38 1262.48 9919.65 1262.36 9922.46 1262.7 
9926.54 1262.89 9927.17 1262.89 9928.03 1262.919932.04 1263.019933.981263.04 
9937.34 1161.719939.08 1161.519941.54 1163.13 9944.491263.46 9948.191263.58 
9954.69 1163.58 9954.95 1163.58 9955.46 1163.58 9958.84 1163.65 9961.16 1163.68 
9964.361263.45 9972.85 1263.27 9973.711263.24 9976.93 1263.46 9979.74 1263.41 
9979.961163.419980.07 1163.419984.64 1163.69 9988 .8 1263.87 9991.78 1163.99 
9993.88 1264.1 9995.19 1164.11 10000 1164.210000.68 1164.1110001.42 1164.21 

10004 . 06 1264.1910009.02 1264 . 1210020.31 1263.6210021.18 1263.5710021.94 1263.55 
10031 . 91 1163 . 1410041.77 1163.1110047.131163.1110049.181163.1810051.011163.11 
10054 . 84 1263.1610057.611263.1310062.52 1262.7110066.381262.3110068.861262 . 42 
10070 . 67 1161.5710075.06 1161.9710075.31 1163 .0910077.931164.3410081.31 1165 . 78 
10084 . 71 1167.43 10088.6 1169.3110089.68 1169.8310093.31 1269.9410098.01 1170.06 
10100.47 1270.1110108.46 1270.210114.31 1270.2710120.61 1270.410126.52 1270.48 
10129.391270.5710137.98 1270.7110143.3 1270 . 7610157.82 1270.8310160.94 1270.88 
10168.93 1170.9110173.98 117110183 . 65 1271.1310187.84 1171.110196 . 34 1271.37 
10199 .191271.4510205.05 1271.6310211.74 1271.8110217.94 1272.0110224 . 1 1272 . 3 
10230.011271.4510134.611171.5610141.98 1171.6710147.15 1171.710156.611171.73 
10164 .891171 . 8410171.48 1171 . 8910178.15 1171 . 9310185.44 1171.9810189.961271 . 99 

10295. 8 1272 . 9310302.09 1273.07 10303.5 1273.0810310.21 1273.5510310.73 1273. 58 
10317 . 75 1273.94 10317.9 1273.9510318 . 24 1273 . 9510329.59 1274.0410333 . 19 1274 . 07 
10339.74 1174.1310345.17 1174.3410351.99 1174.4910354.98 1174.510369.66 12 74.69 
10370.82 1274.710386.24 1274.8910387.23 1274 . 8910395.811274.91 
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MDOWFP. rep 

Manning's n values 3 

....... ~~: ... ~.~:! ...... ~!:: .... ~.~:! ........... ~;: ... ~ .Y:l 
9395.81 . 056 9894.06 . 0410089. 68 . 056 

Bank Sta: Left Right Lengths . Left channel Right 
9894. 0610089. 68 

Ineffective Flow 
Sta L Sta R Elev 

9395. 81 9903. 38 1271. 4 5 
10081. 4410395. 81 1171.01 

CULVERT 

RIVER: MDOW 
REACH: Reachl 

INPUT 

154 . 48 154.48 154.48 
1 

Permanent 
F 
F 

RS: 2.618 

Description: williams Drive Culvert 
Distance from Ups trearn XS = 36 
Deck/ Roadway width 58 
weir coefficient "' 2. 6 
Upstream Deck/ Roadway Coordinates 

num: 8 

Coeff Contr. 
.3 

..... ~;:.~! .~~r~.;~.~~~~ ..... ~;:.~! .~~r~.;~ .~~r~ ..... ~;:.~!.~~~~.;~.~~r~ 
9395.81 1173 . 53 
9836.37 1171 

10168.51 1171 

9560.7 1173.89 
9883.26 1271.5 

10395.81 1171.64 

Upstream Bridge cross section Data 
Station Elevation Data 234 

9736.53 
10086.73 

1273 
1271 

Ex pan. 
.5 

••••• ~;: .... ;!;~ .•... ;;: .... ;!:~ ..... ;;: •••. ;!:~ ...•. ;;: •... ;!:~ ..... ;;: .... ;!:~ 
9395.81 1173.41 9411.58 1173 . 39 9413.94 1273.41 9416.51 1173.41 9417.43 1173.41 
9418. 64 1273.42 9420.13 1273.44 9420.64 1273.47 9439.9 1273.44 9441.79 1273.4 
9443.79 1273.45 9444.75 1273.54 9445.71 1273.6 9446.941273.69 9449.57 1273.94 
9451.11 1173.93 9458.84 1174.08 9461 . 38 1173.96 9471.17 1173.63 9473.47 1173.59 
9479.35 1273.64 9482 . 23 1273.61 9482.41 1273.6 9491.82 1273.46 9492.51 1273.45 
9494.461173 .53 9499.131173.719503 . 981173.91 9504.59 1173.93 9514.14 1174.1 
9517.04 1274.14 9519.91274.14 9524.81274.15 9526.95 1274 . 14 9532.72 1274.21 
9538.59 1174.31 9540.68 1174.38 9548.961174.519550.681174.56 9551.14 1174.55 
9553.63 1274.6 9560.83 1274.64 9562 . 22 1274.63 9568 . 97 1274.56 9571.62 1274.56 

9575.4 1274.61 9580.4 1274.6 9583 . 51 1274.62 9586 . 81 1274 .62 9591.69 1274.6 
9601.46 1174.44 9603.03 11 74.43 9606.91 1174.38 9608 . 1 1174 . 38 9616.93 1174.14 
9617.86 1174.1 9610.12 1274.18 9615 . 09 1174.37 9616 . 65 1174.36 9631.64 1174.36 
9635 . 44 1274.33 9641.12 1274.31 9646.32 1274.22 9648 .4 5 1274 . 18 9656.43 1273.93 
9658.11 1173.9 9664.44 1173.62 9665.91 1273.61 9673 . 36 1173.5 9674.65 1273.5 
9683 . 81 1173 . 51 9685.15 1173.53 9694.181273.62 9696.17 1173 . 63 9704.93 1173.75 
9713.46 1173 . 79 9717.45 1173.8 9713.4 1173.84 9730.41 1173.719731.11 1173.7 
9735.31 1173 . 65 9737.87 1173.6 9747.35 1173.31 9754 .04 1173 . 14 9758.36 1173.08 
9764.87 1271.97 9768.89 1171.87 9777.53 1171.61 9781.69 1171.47 9787.85 1171.33 

9790 . 5 1171.16 9795.73 1171.05 9798.16 1171.87 9805 . 71 1171.59 9809.01 1171.46 
9813 . 67 1271.25 9815.39 1271.15 9821.28 1270.63 9822.54 1270.53 9828.99 1269.98 

9819.1 1169 . 97 9837.75 1169.48 9841.07 1169.37 9846.9 1169.18 9851.64 1169.11 
9855.381169 . 13 9857.911169.17 9860.161269.47 9860. 34 1169.49 9861.481169.45 
9868.82 1269.17 9873.94 1169.31 9874.311169.33 9879.14 1169.43 9881.01 1169.5 

9887 1269.65 9888.16 1169.68 9889.6 1169.65 9894.06 1269.56 9895.58 1169.43 
9896.33 1169.36 9896.84 1169.1 9900.43 1167 . 11 9900.47 1167.1 9911.85 1161.53 
9914.27 1262.56 9916.86 1262.58 9918.38 1262.48 9919.65 1262.36 9922.46 1262.7 
9926.54 1161.89 9917.17 1161.89 9928.03 1162 .91 9931.04 1163.01 99JJ.98 1163.04 
9937.34 1161.71 9939.08 1262.519941.54 1163 . 13 9944.49 1163.46 9948.19 1263.58 
9954.691163.58 9954.95 1263 . 58 9955.461163 . 58 9958.84 1163.65 9961.26 1263.68 
9964.36 1163.45 9971.85 1163 . 27 9973.71 1163 . 14 9976.93 1163.46 9979.74 1163.41 
9979.96 1163.41 9980.07 1163.41 9984.64 1163 . 69 9988.8 1163.87 9991.78 1163.99 
9993.88 1264.1 9995 . 29 1264.12 10000 1264.210000.68 1264.2210001.42 1264.21 

10004.06 1264.1910009.02 1264.1210020.31 1263.6210021.18 1263.5710021.94 1263.55 
10032.92 1263.2410042.77 1263.2110047 . 131263 . 2210049.181263.1810051.011263.11 
10054 .84 1263.1610057 . 61 1163.1310062.51 1161.7110066.381161.3110068.86 1161.41 
10070.67 1262.5710075.06 1262.9710075.32 1263.0910077.93 1264.3410081.32 1265 . 78 
10084.71 1167 . 43 10088.6 1169.3110089.68 1169.8310093.31 1169.9410098.01 1170 . 06 
10100.47 1170.1110108.46 1170.110114.31 1170.2710110.61 1170.410116.51 1170.48 
10129.39 1270.5710137.98 1270 . 7110143.3 1270 . 7610157.82 1270.8310160.94 1270.88 
10168.93 1270 . 9110173.98 127110183.65 1271 . 1310187.84 1271.210196.34 1271.37 
10199.19 1171.4510105 . 05 1171.6310111 . 74 1171 . 8110117.94 1171.0110114.1 1171.3 
10230.011272.4510234 .61 1272.5610242.98 1272.6710247.15 1272.710256.61 1272 . 73 
10264.89 1172.8410171 . 48 1171 . 8910178 . 15 1171.9310185.44 1171.9810189.96 1171.99 

10195 . 8 1171 .9310301.09 1173.07 10303.5 1173 . 0810310.11 1173.5510310.73 1273 . 58 
10317.75 1273.94 10317.91273.9510318.24 1273.9510329.59 1274.0410333 . 19 1274.07 
10ll9.74 1174 .1310345.17 1174.3410351.99 1174.4910354.98 1174.510369.66 1174.69 
10370.81 1174.710386 . 14 1174.8910387.13 1174.8910395.81 1174.91 

Manning ' s n va 1 ues 

uu•;;:,..u~•~:!,..,........,..~;:,..**~*~:!,..,..,..,..,..;;:,..,..,..~.~:! 
9395.81 . 056 9894.06 . 0410089.68 .056 

Bank Sta: Left Right coeff Contr . Expan. 
9894 . 0610089. 68 . 3 . 5 

Ineffec tive Flow 2 
Sta L Sta R Elev Permanent 

9395.81 9903.38 1271.45 
10081.4410395. 81 1171.01 

Downstream Deck/ Roadway Coordinates 
num"' 8 

..... ; ;:.~!.~~~~.~~.;~~~ ..... ;;:.~!.~~~~.~~.;~~~ ..... ;;:.~! .~~~~ . ~~.;~~~ 
9435.11 1173.53 
9875.77 1171 

10307.92 1171 

9600.1 1273.89 
9911.66 1271.5 

10435.21 1272.64 

Downstream Bridge Cross Section Data 
Station Elevation Data 273 

9775.93 
10126.13 

1173 
1271 

,..,.. ,..,.. ,..;;: •••• ~!~Y •• ,..,..,..;;:,..,.. •• ;!~Y ••• ,..,..;;: •••• ~!~Y ••••• ;;!,.. ,..,.. ,..;!:Y ••••• ;;: •••• ;!~Y 
9435.11 1173.18 9437.88 1173.27 9443.78 1173.36 9444.54 1173.45 9444.85 1173.51 
9447.31 1173.85 9447.45 1173.87 9447.54 1173.87 9450.38 1173.87 9451.19 1173.81 
9451.62 1273.69 9454.381273.76 9461.47 1273.48 9467.8 1273.39 9470.04 1273.36 
9470.711273.32 9474.391273.29 9480.12 1273.24 9484 . 75 1273.17 9488.961273.07 
9489.97 1273.05 9491.2 1273.03 9495.511272.96 9500.15 1272.87 9506.22 1272.74 
9509.97 1171.66 9511.84 1171.64 9513.64 1272.57 9516.65 1171.39 9519.8 1171.14 
9515.11 1171.17 9525.66 1171.18 9531.36 1171. 19 9531.95 1171 . 18 9533.16 1171.18 
9539.69 1272.07 9541.49 1272.01 9548.25 1271.97 9554.09 1271.97 9555.92 1271.98 
9560.47 1171.94 9568.33 1171.9 9569 1171.9 9570.18 1171.91 9573.61 1171.94 
9574.77 1171.97 9577.961171.19 9581.15 1171.34 9584.79 1171.3 9588.14 1272 . 15 
9590.16 1272.07 9591.94 1171.99 9594.78 1171.04 9599.37 1171 . 99 9600.07 1171.93 
9600.57 1171.91 9603.01 1171.96 9608.86 1171.11 9609.98 1171 . 12 9617.1 1171 . 16 
9611.08 1271.15 9616.011171.119631.37 1171.08 9639.17 1171.02 9639.75 1171.01 
9641.19 1272.01 9648 . 411271.93 9649.85 1271.91 9656.82 1271 . 66 9658.51 1271.69 
9663.47 1171.71 9665.391171.719668.411171.76 9670.51 1171.8 9671.81 1171.9 
9678.99 1272 9680.89 1271.99 9685.67 1271.98 9688.57 1271.99 9692.02 1272.09 
9697.72 1272.23 9704.981272.62 9706.811272.69 9713.68 1272.81 9717.5 1272.8 
9719.22 1272.79 9728.771272.62 9730.3 1272.59 9734.6 1272.58 9743.11272.51 
9747 . 26 1272.41 9752.41272.34 9754.23 1272.52 9759.211272.719764.72 1272.65 
9765 . 84 1171.64 9768.87 1171.43 9772.09 1172.16 9773.16 1171.11 977 7. 13 1171.96 
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MDOWFP rep 
9779.81 1271.98 9782.18 1271.87 9785.35 1271.85 9788.83 1271.7 9790.83 1271.64 
9794 . 61 1271.58 9796 . 44 1271 . 48 9801.08 1271.39 9807.82 1271.23 9808.19 1271.22 
9810.941271.07 9813.491270.95 9815 . 45 1270.82 9818.54 1270.019820.761269.47 
9823.46 1269.28 9825.26 1269.19 9826.77 1269.22 9830.15 1269.319832.891269.34 

9834.7 1269.36 9837 . 21 1269.39 9839.25 1269.34 9843.22 1269.07 9844.59 1268.95 
9848.5 1268.56 9848.881268.52 9854.111268.33 9855.08 1268.29 9863.03 1267.95 

9865.75 1267.86 9867.961267.84 9874.911267.82 9876.611267.82 9877.03 1267.83 
9877.43 1267.82 9882.911267.84 9886.28 1267.78 9890.28 1267.79 9892.82 1267.89 
9895.42 1268.05 9900.87 1268.17 9908.12 1268.33 9909.69 1268.37 9910.11268.38 
9912.68 1268.34 9922.381268 . 219939 . 161262.65 9943.18 1261.33 9943.961261.45 
9948.82 1262.26 9950.31262.14 9955 . 291261.819959.66 1261.7 9962.28 1261.7 
9963.65 1261.54 9965.06 1261.48 9968.7 1261.17 9970 .61 1261.06 9975.73 1261.95 
9976.67 1262.18 9982 . 43 1262 . 47 9985 . 48 1262.55 9991.33 1262 9991.98 1261.93 

9994.2 1261.88 9996.7 1261.84 9997.2 1261.84 9997.83 1261.84 9999.01 1261.81 
9999.56 1261.8 9999.89 1261.86 10000 1261.8710001.24 126210003.14 1262.27 

10009.72 1262.410015.58 1262.3910018.47 1262.7210020.18 1262.9610023.761263.11 
10024.41 1263.1510031.12 1262.6110038.56 1262.0510039.69 1261.8810041.51 1261.74 
10043.64 1261.4110045.25 1261.1210048.11 1261.1710054.56 1261.2910057.93 1260.82 

10059 . 2 1260.6710060 . 57 1260 . 4410063.44 1259.73 10064.4 1259.6310067.04 1260.45 
10068.191260.7510073.811263.3310080.73 1266.0610082.62 1266.7110087.111268.13 
10088 .161268 .2910092.35 1269.0410092.77 1269.1210092.84 1269.1310092.97 1269.16 
10093.22 1269.1610101.54 1269.410109.34 1269.3610109.58 1269.3610109.84 1269.34 
10118.911268.5610122.92 1268.5710124 . 74 1268.5610129 . 93 1268.8810130.25 1268.91 
10131.011268.9810133 . 49 1269 . 2 10134.1 1269 . 2210135.98 1269.210136.12 1269.2 
10137.14 1269.2810147 .4 2 1270.0410147.761270.1110149.91269.8610152.03 1269.6 
10152.52 1269.5710155.36 1269.5210157.21 1269.5310160.26 1269.4610164.61 1269.46 
10168.47 1269.5110173.92 1269.7910178.84 1269.9610180.83 1270.0610190.39 1270.47 

10192.6 1270.53 102011270.8410211.32 1270.9910212.961271.0410215.73 1271.02 
10225.28 1271.0610232.67 1271.1410235.77 1271.1510245.16 127110248.84 1271.08 
10263.04 1271.1110265.62 1271.1510268.42 1271.2710270 . 57 1271.3210283.791271.54 

10288.7 1271.5610298.691271.8710301.35 1271.9610309.961272.2810311.791272.36 
10327.04 1272.5710328.61 1272.5910330.45 1272.6210350.091273.0110350.74 1273.03 
10354.88 1273.110369 .66 1273.3910371.46 1273.4410380.68 1273.66 10382.5 1273.71 
10394.461273.9610397.49 1274.0310411.55 1274.1310415.761274.2110419.43 1274.22 
10426.611274 . 39 10430.5 1274.410435.21 1274.4 

Manning's n values 3 
sta n val Sta n val sta n val 

***"'*"'"'"'"'"'"'******"'"'*****"'*********************** 
9435.21 .056 9922.38 . 0410092.35 .056 

Bank Sta: Left Right Coeff Contr. Expan. 
9922.3810092.35 . 3 . 5 

Ineffective Flow 2 
Sta L Sta R Elev Permanent 

9435.21 9951.54 1269.44 
10075.3710435.21 1269.29 

Number of culve rts = 1 

Culvert Name Shape Rise Span 
Culve rt #1 Box 6 10 

~~~: ;~:1~ Z ~ = ~~~~!~l~i~1=~~~s30 to 75 deg. 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.98 

So lu tion Criteria= Highest U.S. EG 
culvert Upstrm oist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef 

28.5 86.7 .013 .013 0 .4 1 
Number of Barrels :: 11 
Upstream Elevation:: 1262.44 
Centerline Stations 

Sta. Sta . Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. 
9936.41 9947.56 9958.72 9969.87 9981.03 9992.1810003.3410014.4910025.65 10036.8 

10047.96 
Downstream Elevation = 1261.46 
centerline Stations 

Sta. Sta . Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. 
9957.88 9969.06 9980.23 9991.4110002.5810013.7510024.93 10036.110047 .2710058.45 

10069.62 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
oesc ri pti on: 

RS: 2.603 

Station Elevation Data 273 
Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 

••••••••••• ., • .,.,.,., •••••••• **********"'****************"'"'**"'*"'"'"'"'"'"'"'"'************** 
9435.211273.28 9437.88 1273.27 9443.78 1273.36 9444.54 1273.45 9444.85 1273.51 
9447.32 1273.85 9447.45 1273.87 9447.54 1273.87 9450 . 38 1273 . 87 9451.19 1273.81 
9451.62 1273.69 9454.38 1273.76 9461.47 1273.48 9467.8 1273 . 39 9470.04 1273.36 
9470.711273.32 9474.39 1273.29 9480.12 1273.24 9484.75 1273 . 17 9488.96 1273.07 
9489.97 1273.05 9491.2 1273.03 9495.511272.96 9500.15 1272.87 9506.22 1272.74 
9509.97 1272.66 9511.84 1272.64 9513.64 1272.57 9516 . 65 1272.39 9519.8 1272.14 
9525.12 1272.17 9525.66 1272.18 9531.36 1272.19 9532.95 1272.18 9533.26 1272.18 
9539.69 1272.07 9541.49 1272.01 9548.25 1271.97 9554.09 1271.97 9555.92 1271.98 
9560.47 1271.94 9568.33 1271.9 9569 1271.9 9570.28 1271.91 9573.62 1271.94 
9574.77 1271.97 9577.96 1272.19 9581.25 1272.34 9584.79 1272.3 9588.14 1272.15 
9590.26 1272.07 9592.94 1271.99 9594.78 1272.04 9599.37 1271.99 9600.07 1271.93 
9600.57 1271.91 9603.01 1271.96 9608.86 1272.12 9609 . 98 1272.12 9617.2 1272.16 
9621.08 1272 . 15 9626.02 1272.11 9631.37 1272.08 9639.27 1272.02 9639.75 1272.02 
9641.19 1272.01 9648.41 1271.93 9649.85 1271.91 9656.82 1271.66 9658.51 1271.69 
9663.47 1271.72 9665.391271.719668 . 411271.76 9670.52 1271.8 9672.81 1271.9 
9678.99 1272 9680.89 1271.99 9685.67 1271.98 9688.57 1271.99 9692.02 1272.09 
9697.72 1272.23 9704.981272.62 9706.811272.69 9713.681272.81 9717.5 1272.8 
9719.22 1272.79 9728 . 77 1272.62 9730.3 1272.59 9734.61272.58 9743.11272. 51 
9747.261272 . 41 9752.4 1272.34 9754.23 1272.52 9759.211272.719764.72 1272.65 
9765.84 1272.64 9768.87 1272.43 9772.09 1272.16 9773.16 1272.12 9777.13 1271.96 
9779.811271.98 9782.181271.87 9785.35 1271.85 9788.83 1271.7 9790.83 1271.64 
9794.61 1271.58 9796.44 1271.48 9801.08 1271.39 9807.82 1271.23 9808.19 1271.22 
9810.94 1271.07 9813.49 1270.95 9815.45 1270 . 82 9818.54 1270.019820.761269.47 
9823.461269.28 9825.26 1269.19 9826.77 1269 . 22 9830.15 1269.319832.891269.34 

9834.7 1269.36 9837.211269.39 9839.25 1269 . 34 9843.22 1269.07 9844.591268.95 
9848.5 1268.56 9848.88 1268.52 9854.11 1268.33 9855.08 1268.29 9863.03 1267.95 

9865.75 1267.86 9867.96 1267.84 9874.91 1267.82 9876.61 1267.82 9877.03 1267.83 
9877.43 1267.82 9882.91 1267.84 9886.281267.78 9890.281267.79 9892.82 1267.89 
9895.42 1268.05 9900.87 1268.17 9908.12 1268.33 9909.69 1268.37 9910.1 1268.38 
9912.68 1268.34 9922.38 1268.21 9939.16 1262.65 9943.18 1261.33 9943.96 1261.45 
9948.82 1262.26 9950.31262 . 14 9955.291261.819959.66 1261.7 9962.28 1261.7 
9963.65 1261.54 9965.06 1261.48 9968.7 1261.17 9970.61 1261.06 9975.73 1261.95 
9976.67 1262.18 9982.43 1262.47 9985.48 1262.55 9991.33 1262 9991.98 1261.93 

9994.2 1261.88 9996.71261.84 9997.2 1261.84 9997.83 1261.84 9999.011261.81 
9999.56 1261.8 9999.89 1261.86 10000 1261.8710001.24 126210003.14 1262 . 27 

10009.72 1262.410015.581262.3910018.47 1262.7210020.18 1262.9610023.761263.11 
10024.41 1263.1510031.12 1262.6110038.56 1262.0510039.69 1261.8810041.51 1261.74 
10043.64 1261.4110045.25 1261.1210048.11 1261.1710054.56 1261.2910057.93 1260.82 

10059.2 1260.6710060.571260.4410063.44 1259.73 10064.4 1259.6310067.04 1260.45 
10068.19 1260.7510073.81 1263.3310080.73 1266.0610082.62 1266.7110087.11 1268.13 
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• 

• 

• 

MDOWFP. rep 
10088.16 1268.2910092.35 1269.0410092.771269.1210092.841269 .1310092.97 1269.16 
10093 . 22 1269.1610101.54 1269.410109.34 1269.3610109.58 1269.3610109.84 1269 . 34 
10118.91 1268.5610122.92 1268.5710124.74 1268.5610129.93 1268.8810130.25 1268 . 91 
10131.01 1268.9810133.49 1269.2 10134.11269.2210135.98 1269.210136.12 1269.2 
10137.14 1269.2810147.42 1270.0410147.761270.1110149 . 9 1269 . 8610152.03 1269.6 
10152.52 1269.5710155.36 1269.5210157.211269.5310160.26 1269.4610164.611269.46 
10168.47 1269.5110173.92 1269.7910178.84 1269.9610180.8 3 1270.0610190.39 1270 . 47 

10192.6 1270.53 10201 1270.8410211.32 1270.9910212.96 1271.0410215.73 1271.02 
10225.28 1271.0610232.67 1271.1410235.77 1271.1510245.16 127110248.84 1271.08 
10263.04 1271.1110265.62 1271.1510268.42 1271.2710270.57 1271.3210283.79 1271.54 

10288.7 1271.5610298.69 1271.8710301.35 1271.9610309.96 1272.2810311.79 1272 . 36 
10327.04 1272 . 5710328.611272.5910330.45 1272.6210350.09 1273.0110350.74 1273.03 
10354.88 1273.110369.66 1273.3910371.46 1273.4410380.68 1273.66 10382.5 1273.71 
10394.46 1273.9610397.491274.0310411.55 1274.1310415.761274.2110419.43 1274 . 22 
10426.61 1274.39 10430.5 1274.410435.21 1274.4 

Manning's n va 1 ues 
Sta n val Sta n val sta n val 

'******"******************••********************* 
9435.21 . 056 9922.38 . 0410092.35 .056 

Bank Sta : Left Right 
9922.3810092.35 

Ineffective Flow 

Lengths: Left Channel 
228.7 247.72 

Right 
290.6 

coeff contr. 
.J 

Ex pan. 
.5 

Sta L Sta R Elev 
9435 . 21 9951.54 1269.44 

10075.3710435.21 1269.29 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach1 

INPUT 
Description: 

2 
Permanent 

F 
F 

RS: 2 556 

Station Elevation Data 156 

*****~;: •••• ~l;~ •• ,. •• ~;:,. ••• ~l;~ ••••• ~;: •••• ~l;~ ••..• ~;: ...... ~l~~ ....... ~;: •••• ~l;~ 
9700 1273.92 9700 . 17 1273.91 9710.91 1273.58 9715.28 1273.44 9726.07 1272.94 

9730.8 1272.71 9735 . 4 1272 . 53 9740.8 1272.24 9745.91 1272.05 9748.6 1271.99 
9750.391271.92 9756 . 87 1271.55 9758 . 13 1271.47 9765.54 1271.19766.061271.07 
9771.17 1270.74 9772.94 1270.63 9773 . 44 1270 . 59 9779.39 1270.19 9784.36 1269.69 

9785.6 1269.55 9790 . 96 1269.1 9792 . 45 1269 . 02 9798.66 1268.71 9806.23 1268.58 
9806.65 1268.58 9811 . 89 1268.5 9816 . 72 1268 . 42 9816.83 1 268.42 9823 . 14 1268.42 
9823.52 1268.42 9823 . 53 1268 . 42 9829 . 09 1268 . 15 9829.77 1268.08 9834.01 1267.66 
9840.84 1267.26 9841.54 1267 . 23 9850 . 07 1266 . 9 9851.95 1266.86 9862.47 1266.65 
9870.37 1266.53 9878 . 29 1266 . 39 9880 . 96 1266 . 4 9883.7 1266.38 9888.41 1266.36 
9890.34 1266.3 9890.87 1266.29 9893.11 1266.3 9896.56 1266.29 9898.57 1266.32 
9900.211266.35 9912 . 78 1266.6 9920.11266.75 9925.17 1266.JJ 9927.711266.17 
9927 . 93 1266.17 9929 . JJ 1266 . 18 9929.72 1266.18 9947.03 1266.58 9948 . 03 1266.58 
9952 . 15 1266.69 9954.25 1266.88 9957.681267.28 9964.54 1267.34 9965.5 1267.36 
9971.92 1263.47 9972.42 1263.1 9973.25 1263.12 9974.14 1263.14 9974.99 1262.93 
9979 . 52 1261.66 9979.69 1261.6 9984.57 1259.81 9987.97 1259.6 9989.91 1259.5 
9990.29 1259.47 9994.331259.49 100001259 . 5110007.11 1259.5410009.891259.71 

10011 . 66 1259.810015.58 1260.4610015.94 1260.5310018.53 1261.4710018.99 1261.66 
10021.41 1262.0510021.95 1262.1310026.59 1262.9210027.55 1263.0710030.07 1264.26 
10035.44 1266.8110040.61 1267.2410046.39 1267.7610051.6 5 1267.6310055.37 1267. 57 
10058.59 1267.610060.59 1267.4210061.82 1267.4710067.08 1266.8410067.12 1266.83 
10067.14 1266.8310067.17 1266.8410070 . 711266.9810074.12 1267.0510076.87 1267.09 
10077.59 1267.1110086.11 1267.210086 . 761267.2110092.92 1267 . 2910095.47 1267.27 
10100.38 1267 . 3410104.89 1267.4310105.83 1267.5610107.43 1267.710112 .67 1 268.22 

10114 . 5 1268.5610116.68 1268.710119.94 1268.6 10124.1 1268 . 8610130.88 1269.23 
10136.88 1269.5710137.78 1269.6110138.461269.6310141.67 1269.7510147.211269.97 
10148.17 1270.0110150.02 1270.110161.311270.67 10167.11270.9510171.42 1271.22 
10176.9 1271.510180.77 1271.7510185.13 127210188.56 1272.1210191.96 1272.34 

10196.32 1272.2510200.96 1272.410206.65 1272.3810213.52 1272.3910219.77 1272.41 
10225.5 1272.4610234.08 1272.47 10238.7 1272.510245.86 1272.4410249.41 1272.4 

10249.96 1272.410250.13 1272.410251.16 1272.4210257.87 1272.5210260.03 1272.51 
10270.67 1272.3110276.28 1272.2310280 . 54 1272.1910288 . 06 1272 . 1310295.24 1272.05 

10300 1272.05 

Manning's n values 3 

*****~;:***~*~!l*****~;!***~*~~l* ****~;:***~*~!l 
9700 . 056 9965 . 5 . 0410035 . 44 . 056 

Sank Sta: Left Right Coeff Contr. Expan. 
9965 . 510035.44 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Description: 

RS: 2.461 

Station Elevation Data 223 

.1 .3 

*****~;:****~l!~*****~!;!****~l;~*****~;!uu~l~~*****~!;!,.,.,.*~l!~*****~;: • ..,.~l!~ 
9500 1271.93 9501.12 1271.93 9501.63 1271.92 9515.62 1271.59 9515.87 1271. 59 

9525 . 49 1271.64 9530.8 1271.61 9535.94 1271.37 9538.22 1271.37 9544.19 1271.25 
9550.16 1270.96 9550.84 1270.94 9551.7 1270.9 9559.94 1270.5 9567.42 1269.85 
9567.991269.819568.411269.78 9577.94 1269.38 9579.75 1269.24 9582.711268.98 
9587.69 1268. 56 9589. OJ 1268. 41 9591.04 1268.15 9600. 29 1267. 32 9610 . 82 1266. 58 
9611.24 1266 .54 9624.29 1265.13 9624.71 1265.09 9635.94 1264.2 9638.4 1264 
9641.53 1263.8 9643.731263.65 9648.15 1263.6 9649.311263.59 9653.591263.12 
9654.98 1262.95 965 7 . 86 1262 . 92 9659.18 1262. 88 9661. 2 5 1262. 72 9663 1262. 61 
9664.94 1262.86 9666 . 24 1263 .08 9667.38 1263.09 9668.04 1263.19672.73 1262.JJ 
9673.25 1262.24 9673 . 58 1262 .2 3 9674.94 1262.13 9676.51 1262.7 9678.33 1263.42 
9682.53 1263.62 9688 . 7 1263 . 93 9691.91264.83 9696.74 1266.23 9700.28 1267.JJ 
9701.04 1267.53 9701.631267.57 9701.64 1267.57 9707.981267.45 9708.44 1267.45 
9715.94 1267.36 9717.681267.19 9720.95 1266.92 9724.77 1266.59 9729.08 1266.3 
9730.44 1266.35 9734.57 1266.31 9737.65 1265.9 9741.93 1265.29 9744.74 1265 . 1 
9746.72 1264.9 9750.51 1264.49 9753.64 1264.2 9757.01 1264.27 9760.99 1264.3 
9769.83 1264.4 9771.661264.43 9772.39 1264.46 9774.161264.519781.081264.76 
9793.94 1264.93 9793.97 1264.93 9793.98 1264.93 9801.05 1265.14 9804.58 1265.22 
9809.43 1265.12 9814.95 1265.01 9821 . 81 1264.55 9826.17 1264.26 9836.93 1264.47 
9837.JJ 1264.48 9837.66 1264.44 9844.93 1263.31 9850.66 1263.49 9854.5 1263.65 
9858.65 1263.66 9862.13 1263.69 9870.41 1263.57 9873.11 1263.51 9879.13 1263.33 
9884.02 1263.22 9888.52 1263.6 9890.41 1263.76 9892.19 1263.69 9900.71 1263.38 
9908 .17 1263.6 9909.04 1263.62 9909.72 1263.619912.84 1263.6 9917.3 1263.59 
9918.04 1263 . 59 9919.15 1263. 65 9925.481264.34 9931.781263.68 9931.911263 . 68 
9932.08 1263.67 9937.45 1263.38 9939.261263.49 9942.22 1263.67 9944.88 1263.78 
9949.2 1264 . 19 9951.43 1264.43 9953.9 1264.27 9958.92 1263.86 9959.76 1263.82 

9963.44 1263.97 9964.59 1263.97 9967.611264.019969 . 34 1264.13 9969.62 1264.08 
9970.88 1263 . 94 9972.98 1263.31 9973.57 1263.22 9975.74 1262.319976.71 1262 
9976.93 1261.93 9979.79 1260.77 9980 . 681260.43 9981.71 1260 9983.3 1259.36 
9984.87 1258.6 9985.68 1258.2 9986 . 711257.65 9987 . 27 1257.419987.67 1257.23 
9989.35 1256.35 9991.491255.69 9993 . 7 1255.29 9995 . 3 1255.19 9996.511255.14 

10000 1255.0710004.52 1254.9810006 . 72 1254.9510007 . 511254 . 9410012.26 1254.9 
10017.14 1258.5510022.64 1262.610025.261263.3810026 . 66 1263.810027.93 1264.09 
10029.85 1264.2710030.99 1264.3810032.58 1264.37 10036.9 1264.2910039.92 1264.13 
10043.89 1264.0410045.06 1264.0110045.36 1264.0210050.84 1264.1610054.27 1264.26 
10054.73 1264.2710055.79 1264.310067.64 1264.7610071. 27 1264.9610071.781264.98 
10075.07 1265.0610076.32 1265.1410077.281265.1910084.4 3 1265.5510087.191265.68 
10089.04 1265.7710093.09 1265.9410099.14 1266 . 3510101. 22 1266 . 4810103.911266.56 
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MOOWFP. rep 
10104.92 1266.6610107.37 1266.7710110.411266.9710119.97 1267.52 10123.7 1267.73 
10132.18 1268.4110132.89 1268.4510134.42 1268.5610140.86 1268.9610142 . 92 1269 . 06 
10148.28 1269.3110152.36 1269.5110158.17 1269.6510164.02 1269.8610171.48 1270.22 
10173.09 1270.2810183.26 1270.4210184.88 1270.4710194.51 1270.5310196.76 1270 . 53 

10207.5 1270.5510210.01 1270.5810211.67 1270.5710222.11 1270.44 10226.8 1270.38 
10231.64 1270.3410238.07 1270 . 2910243.95 1270.27 10254.4 1270.210256.86 1270.17 
10257.85 1270.1510266.11 1269.9910272.661269.8510275.55 1269.7810279.03 1269.71 

10286.6 1269.5410295.14 1269.39 10300 1269.41 

Manning's n values 

..... ~;: ... ~.Y!L .... ~;:.**~.Y:l ..... ~;: ... ~.Y!l 
9500 . 056 9969. 34 .0410030.99 .056 

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
9969. 3410030. 99 

CROSS SECTION 

RIVER: MOOW 
REACH: Reachl 

INPUT 
Desc ription: 

523.4 500 496.4 

RS : 2. 367 

Station Elevation Data 202 

.1 . 3 

*****;;: •••• ;!~~ ••••• ;;: •••• ;!:~ ••••• ;;: •••• ;;~~ ••••• ;;: •• *.;!;~ ••••• ;;: •••• ;;:~ 
9700 1269.02 9701.98 1269.03 9712.06 1268.84 9713.93 1268.81 9716.54 1268.75 

9726.56 1268.6 9727.44 1268.54 9728.911268.519732.281268.58 9737.131268.58 
9739.87 1268.54 9740.54 1268.53 9741.35 1268.53 9743.011268.519749.96 1268.47 
9750.52 1268.47 9757.12 1268.47 9761.72 1268.5 9765.711268.54 9773.62 1268.53 
9781.43 1268.5 9785.62 1268.48 9791.38 1268.49 9796.29 1268.47 9805.4 1268.45 
9805.47 1268.45 9805.62 1268.45 9817.65 1268.78 9821.83 1268.86 9828.39 1268.93 
9840.64 1268.84 9842.09 1268 . 84 9843.61 1268.82 9855.03 1268.6 9858.25 1268.54 
9863.29 1268.4 9870.5 1267.95 9870.881267.93 9879.461267.18 9880.36 1267.1 

9880.4 1267.09 9888.68 1266.47 9891.44 1266.08 9895.43 1265.48 9896.62 1265.31 
9897.32 1265.16 9901.08 1264.35 9904.96 1263.05 9907.69 1262.07 9910.86 1261.2 
9914.67 1260.14 9916.33 1260.02 9923.45 1259.67 9929.36 1259.56 9930.81 1259.55 
9932.481259.56 9935.16 1259.619937.84 1259.64 9939.62 1259.83 9943.46 1260.21 
9946.25 1260.51 9948.64 1260.98 9950.09 1261.02 9951.66 1261.08 9953.91 1261.03 
9955.59 1261 9956.84 1260 . 87 9958.03 1260.81 9961.45 1260.43 9962.42 1260.39 
9964 . 58 1260.89 9966.17 1261.17 9966.4 1261.12 9967.6 1260.91 9968.49 1260.69 
9969.78 1260.23 9972.48 1259 . 09 9972.9 1258.94 9976.24 1257.68 9976.79 1257.45 
9977.55 1257.09 9980.48 1255 . 77 9982.02 1254.93 9987.5 1252.74 9987.83 1252.61 
9988.0 5 1252.51 9988.21 1252 . 51 9994.96 1252.37 9997.62 1252.44 10000 1252.49 

10002.08 1252.5410006.08 1252 . 3910007.26 1252.3810012.03 1253.3510012.32 1253.41 
10012.53 1253.5410018.41 1257 . 1310019.81 1258.8410021.65 1261.1710024.02 1261.57 
10028.65 1262 . 310034.31 1262.41 10034.4 1262.4110034.44 1262.4110034.69 1262.4 
10045.15 126210046.52 1262.1110048.81 1262.310049.83 1262.1810052.861261.85 
10053.92 1261.4110057.25 1259.9910060.93 1259 . 45 10062.6 1259.2210064.48 1259.17 
10068.95 1258.9510070.72 1259.3310072.391259.7510073.57 1260.ll0074.56 1260.49 
10076 . 31 1261.1710080.58 1261.63 10080.9 1261.6710081.01 1261.6810081.31 1261.67 

10090.4 1261.5110098.62 1261.6510101.82 1261.6810107 . 28 1261.8210108.04 1261.84 
10108 . 26 1261.8410108.51 1261.8310112.47 1261.5310116.27 1261.4410118.28 1261.36 
10119.72 1261.1710120.65 126110122.39 1261.6810123.17 1262.0110123.35 1262.02 
10124.891262.0410128.55 1262.1510134.25 1262.1510135.94 1262.1510143.791262.27 
10144.43 1262.2810146 . 92 1262.4210152.32 1262 . 7810154.43 1262.89 10161.8 1263.3 
10166.811263.4810169.14 1263.5910174.82 1263.810175.75 1263.8210176.061263.83 
10181.71 1263.910184.38 1263.8910189.391263.8610197.791263.7910198.53 1263.78 
10200.19 1263.8110207.25 1263.8110210.34 1263.7910214.811263.6910223.92 1263.56 
10224.161263 . 5510230 . 39 1263.5510232.35 1263.5310236.79 1263.410243.67 1263.45 
10250.04 1263.5110253.76 1263.5710260.191263.6510264.17 1263.710271.23 1263.97 
10273.94 1264 . 0910277 . 87 1264.4610281.96 1264 . 8510285.05 1265.1510293.62 1265.92 
10301.85 1266.2910303.88 1266.3710306.23 1266.410315.261266.46 10322 1266.57 
10329.3 1266.7110JJ6.69 1266.86 10342.5 1266.8810344.25 1266.8910352.591266.87 

10352.95 1266.8710353.22 1266.8710373.59 1266 . 7410376.03 1266.72 10379.8 1266.67 
10382.75 1266.510384.08 1266.4 10388.2 1266.35 10395.7 1266.3510397.2 1266.34 
10398.01 1266.34 10400 1266 . 38 

Manni ng's n va 1 ues 
Sta n val Sta n val Sta n val •••••••••• ** •• ** ......... . . ....... *** •• * ••••••••••• 

9700 .056 9966.17 .0410021.65 . 0 56 

Bank Sta: Left Right Lengt:hs: Left Channel Right coeff Contr. Expan. 
9966 .1710021.65 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Oesc ri pti on: 

505.9 500 430.1 

RS: 2.272 

Station Elevation Data 135 

.1 . 3 

*****;;: •••• ;!;~ *** * *;;: ..... ;!:~ ••••• ;;: •••• ;!:~ ...... ;;:.***;1;~** * **;;: •••• ;;;~ 
9800 1267.37 9804.81 1267.34 9807.611267. 34 9818.42 1267.2 9819.63 1267.2 

9820.78 1267.18 9832.62 1267.14 9840.85 1266.82 9840.93 1266.82 9840.97 1266.82 
9848.67 1266.83 9849 1266.86 9851.26 1267.17 9860.2 1267.12 9864.01 1267.1 
9869.27 1267.1 9877 1267 . 19880.37 1267.11 9889.12 1267.12 9895.091267.13 
9902.08 1267.18 9912.66 1267.12 9915.54 1267.09 9919.791267.09 9925.05 1267 
9928.56 1266.919930.51 1266 . 89 9940.591266.65 9946.81266.47 9952.25 1266.31 
9958.88 1266.13 9959.76 1266 . 119964.28 1266 9965.45 1265.9 9967.911265.7 5 
9968.57 1265.62 9969.47 1265.48 9973.2 3 1264.85 9976.511256.65 9977.72 1253.68 
9978.12 1252.68 9978.4 1252.56 9981.98 1251.24 9986.14 1249.19987.24 1248.57 
9988.4 1248.57 9992.21 1248 . 59 9993.99 1248 . 56 9996.83 1248.65 9999.22 1248.74 

10000 1248.7810002.85 1248.9110005 . 61 1248 . 9410007.47 1249.0410011.08 1250.47 
10011.81 1250.7710011.99 1250.8910016.34 1253.6310020.82 1256.4710021.21 1256.72 
10022.011256.7910025.06 1257.1610031.57 1257 . 8510039.161257.78 10043 1257.7 
10044.92 1257.7310053.92 1257.7210061.26 1257.610063.93 1257.5410066 . 97 1257.55 
10075.68 1257.5110081.54 1257. 5110087.94 1257 . 5410095.361257.5710100 . 69 1257.6 
10112.78 1257.5310113.52 1257.5210114.05 1257.5210125.22 1257.4210127.32 1257.44 
10137.961257.5210138.57 1257.5310149.58 1257.6810151.331257.6810161.581257.64 
10164.12 1257.6310164.42 1257.6310177.581257.7410178.191257.7410191.4 12 57.79 
10199.15 1257.8910203.991257.9210209.12 1257.9110213.77 1257.9510222.191257.92 
10224.491257.9210225.47 1257.9310234.15 1258 .0910238.24 1258.0810243.94 1258.08 
10251.491258.1110254 . 44 1258.5 10260 . 8 1259 .3810261.14 1259.4210261.55 1259.47 
10270.36 1260.5710276.49 1261. 510278.79 1261.8810281.16 1261.9710287.15 1262 .18 
10292.34 1262.2810293.79 1262.31 10294.2 1262.2410297.12 1261.810300.63 1262.01 
10307.011262.4210310.57 1262.6510312.92 1262 . 810315.44 1262.9310323.74 1263.44 
10326.82 1263.6610JJ7.66 1264.3910JJ9.94 1264.5210349.51 1264.8110351.51 1264.87 
10363.58 1265 . 09 10364.5 1265.1310364.94 1265.1510365.76 1265.1610367.49 1265.17 
10380.01 1265.510386.12 1265.5610391.48 126 5. 5810399.66 1265.61 10400 1265.61 

Manni ng's n values 
Sta n val Sta n val Sta n val s ta n val 

************************************ir******ir1tir1tir1tiririr************ 
9800 . 056 9976.51 . 0410021.21 . 0 31025 1.49 .056 

Sank Sta: Left Right Coeff Contr. Expan . 
9976.5110021.21 . 3 . 5 

CROSS SECTION 
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• 

• 

• 

RIVER: MOOW 
REACH: Reachl 

INPUT 
Description: 

RS: 2.196 

Station Elevation Data 198 

MDOWFP. rep 

••••• ;;: ...... ~!!~.****;;~ ••.• ~l~~ ..... ;;: .... ;l;~ ....... ;;: •... ;l:~* "'***;;: .... ;l:~ 
97001264 . 95 9706.161264 . 94 9707.73 1264.94 9707.911264.94 9708.491264.93 

9721.74 1264.73 9729.75 1264.69 9735.82 1264.65 9741.68 1264.69 9749.48 1264.58 
9756.961264.29 9759.03 1264.219759.911264 . 17 9760.861264.18 9767.961264.15 
9771.31 1264 . 38 9771.59 1264 . 42 9781.26 1264.62 9781.87 1264.63 9782.66 1264.62 
9795.42 1264.48 9797.811264.39 9804.11 1264 . 3 9808.76 1264.34 9813.73 1264.38 
9820.95 1264.26 9821.94 1264.25 9824.29 1264.23 9830.54 1264.21 9837.28 1264.08 
9840.681264.04 9844.17 1263.9 9854.8 1263.58 9857.87 1263.56 9858.91263.57 
9859.24 1263 . 49 9861.89 1262.93 9865.49 1262.79 9866.75 1262.71 9868.79 1262.76 
9870.72 1262.8 9877 . 34 1263.2 9878.62 1263.25 9882.46 1263 . 38 9885.77 1263.46 
9889.061263.46 9894.711263.43 9896.611263 . 34 9898.84 1262.96 9898.981262.93 
9899.24 1262.87 9900.29 1262.61 9908.49 1260 . 6 9910.55 1260.07 9917.86 1258 . 13 
9925.79 1256.19 9926.47 1256.01 9935.3 1253 . 89 9937.18 1253.34 9938.911252.78 
9940.84 1252.34 9943.02 1252.39 9945.15 1252 . 19 9946.78 1252 . 1 9950.32 1251.64 

9950 . 8 1251.61 9951.03 1251.53 9951.36 1251 . 41 9952.69 1249.58 9953.08 1249.4 
9958.73 1248.27 9959.5 1248.07 9965.041248 . 43 9965.56 1248.46 9966.1 1248.45 
9971.66 1248.38 9973.45 1248.34 9974.72 1248 . 34 9981.86 1248.6 9982.63 1248.61 
9983.48 1248.63 9991.26 1248.71 9999.72 1248.84 10000 1248 . 83 10000.4 1248.83 

10000.52 1248.8310001.4 1248.8410013.39 1248.72 10016.8 1248 . 610020.381248.46 
10029.15 1248.9910029.61 1249.0210030.21 1249.0310039.79 1249.2710046.05 1249.26 
10049.49 1249.3110053.08 1248.6610053.34 1248.5910053.71 1248.7 10059.7 1250.04 
10060.69 1250.3710061.73 1250.74 10063.7 1251.0210064.16 1251.1910066.69 1251.84 
10066.75 1251.8610066.791251.8710069.95 1252.4210071.25 1252.610075.211253.16 
10078 . 01 12 53. 4510080. 56 12 53. 810083 . 66 12 54. 1710089. 92 12 55. 0910090 . 03 12 55 .1 

10090.2 1255.1110092.92 1255 . 1610096 . 49 1255.3710100.67 1255.610103.55 1255.62 
10108.791255.65 10111.7 1255.8110116.79 1255.9 10124.1 1256.110127.55 1256.15 
10131.34 1256.1810137.76 1256 . 2110141.19 1256.2510147.58 1256.3210150.62 1256.45 

10156.4 1256 . 5910159.49 1256 . 710162.87 1256.8310167 . 65 1257.0210170.65 1257.07 
10178.11257.1610180.87 1257.2710187.361257.5110190 . 45 1257.6410192.42 1257.76 

10195.09 1257.8410198.36 1258.4610203 . 24 1259.6510205.01 1260.0510206 . 88 1260.14 
10209.681260.2410212.94 1260.34 10216.61260.3810217.611260.4110226.11260.43 
10228.85 1260.4710235 . 23 1260 . 54 10239.1 1260.5310247.48 1260.5610255.55 1260.56 
10259.07 1260.5910267.48 1260.58 10271.5 1260 . 6110280 . 66 1260.5610284.56 1260.61 
10294.771260.8110297 . 8 1260 . 8610307.791261.2110310. 71261.2410321.04 1261.42 
10322.011261.4610328.15 1261.5510331.84 1261.6310333.72 1261.7 10341.81261.75 
10343.61 1261.7610344.22 1261.7710352.22 1261.710356.34 1261.78 10362.9 1261.86 
10371.35 126210373.65 1262.0610375. 14 1262 . 0710387.84 1262.310389.12 1262 . 3 
10391.19 1262 . 310404.89 1262.3510405.76 1262.3810413.33 1262.5510418.24 1262.69 
10422.77 1262 . 8510426.95 1262.9710434.67 1263.0610437.45 1263.1710447.181263.24 
10450.16 1263.2910456.42 1263.3510458.69 1263.3810472.25 1263.5210472.95 1263.53 
10486.11 1263.7810486 . 97 1263.8 10500 1263.99 

Manning's n values 3 

..... ~~: ... ~.~!! ..... ~~: ... ~ .~: l. **It.~~! ••• ~.~:! 
9700 .056 9925.79 .0410100.67 .056 

Bank sta: Left Right Lengths Left channel Right 
9925.7910100.67 

Ineffective Flow 
Sta L Sta R Elev 

9700 9916.58 1260.73 
10069.92 10500 1260.51 

CULVERT 

RIVER: MOOW 
REACH: Reach! 

INPUT 

235 48 235.48 235.48 
2 

Permanent 
F 
F 

RS: 2.174 

Description: El Mirage Road North culvert 
Distance from upstream XS"' 57 . 6 
Deck/ Roadway width 130 
Weir Coefficient = 2 . 6 
Upstream Deck/Roadway Coordinates 

num= 11 

coeff contr. 
.3 

..... ~~:.~!.~~~~.~~.~~r~ ..... ~~:.~!.~~r~.~~.~~r~ ..... ~~:.~!.~~r~.~~.~~~~ 
9700 1262. 4 7 

9998.63 1260.2 
10317.34 1263 
10455.91 1266 

9756.3 
10184.01 
10370 . 29 

10500 

Upstream Bridge Cross Section Data 

1262 
1261 
1264 
1267 

Station Elevation Data 198 

9874.32 
10253.8 

10412 . 45 

1261 
1262 
1265 

Ex pan. 
.5 

*****;;:****;l~t*****~;:****;l!t*****~~! •••• ;l:t*****~;: •••• ;l;twww••~;:****;l~t 
9700 1264.95 9706.16 1264.94 9707.73 1264.94 9707.91 1264.94 9708.49 1264.93 

9721.74 1264.73 9729.75 1264.69 9735.82 1264.65 9741.681264.69 9749.481264.58 
9756.96 1264.29 9759.03 1264.21 9759.91 1264.17 9760.86 1264.18 9767.96 1264.15 
9771.31 1264.38 9771.59 1264.42 9781.26 1264.62 9781.87 1264.63 9782.66 1264 . 62 
9795.42 1264.48 9797.81 1264.39 9804.11 1264.3 9808 . 761264.34 9813.73 1264 . 38 
9820.95 1264.26 9821.94 1264. 25 9824.29 1264.23 9830 . 54 1264.21 9837.28 1264 . 08 
9840.68 1264.04 9844.17 1263.9 9854.8 1263.58 9857.87 1263.56 9858.9 1263 . 57 
9859.24 1263.49 9861.89 1262.93 9865.491262.79 9866.75 1262.719868.791262.76 
9870.72 1262.8 9877.34 1263.2 9878.62 1263.25 9882.461263.38 9885.77 1263.46 
9889.06 1263.46 9894.71 1263.43 9896.61 1263.34 9898 . 84 1262.96 9898.98 1262.93 
9899.24 1262.87 9900.29 1262.61 9908.49 1260.6 9910 . 55 1260.07 9917.86 1258.13 
9925.79 1256.19 9926.47 1256.01 9935.31253.89 9937.181253.34 9938.911252 . 78 
9940.84 1252.34 9943.02 1252.39 9945.15 1252.19 9946 . 78 1252.19950.32 1251.64 

9950 . 8 1251.61 9951.03 1251.53 9951.36 1251.41 9952.69 1249.58 9953.08 1249.4 
9958.73 1248.27 9959.5 1248.07 9965.04 1248.43 9965.56 1248.46 9966.1 1248.45 
9971.661248.38 9973.45 1248.34 9974.72 1248.34 9981.86 1248.6 9982.63 1248.61 
9983.48 1248.63 9991.261248.719999.72 1248.84 10000 1248.8310000.4 1248 . 83 

10000.52 1248.83 10001.4 1248.8410013.39 1248.72 10016.8 1248.610020.38 1248.46 
10029.15 1248.9910029.61 1249.0210030.21 1249.0310039.79 1249.2710046.05 1249.26 
10049.49 1249.3110053.08 1248.6610053.34 1248.5910053.71 1248.7 10059.7 1250.04 
10060.691250.3710061.73 1250.74 10063.7 1251.0210064.16 1251.1910066.691251.84 
10066.75 1251.8610066.79 1251.8710069.95 1252.4210071.25 1252.610075.21 1253.16 
10078.01 1253.4510080.56 1253.810083.66 1254.1710089.92 1255.0910090.03 1255.1 

10090 . 2 1255.1110092.92 12 55.1610096 .49 1255.3710100.67 1255.610103.55 1255.62 
10108.79 1255.65 10111.7 1255.8110116.79 1255.910124.1 1256.110127.55 1256.15 
10131.34 1256.1810137.761256.2110141.19 1256.2510147.58 1256.3210150.62 1256 . 45 

10156 . 4 1256.5910159.49 1256.710162.87 1256 . 8310167.65 1257.0210170.65 1257.07 
10178 . 11257.1610180.87 1257.2710187.36 1257.5110190.45 1257.6410192.42 1257 . 76 

10195.09 1257.8410198.36 1258.4610203.24 1259.6510205.01 1260.0510206.88 1260.14 
10209.68 1260.2410212.94 1260.34 10216.6 1260.3810217.61 1260.4110226.1 1260.43 
10228.85 1260.4710235.23 1260.54 10239.11260.5310247.48 1260.5610255.55 1260.56 
10259.07 1260.5910267.48 1260.58 10271.5 1260.6110280.66 1260.5610284.56 1260.61 
10294.77 1260.81 10297.8 1260.8610307.79 1261.21 10310.7 1261.2410321.04 1261.42 
10322.01 1261.4610328.15 1261. 5510331.84 1261.6310333.72 1261.7 10341.8 1261.75 
10343.61 1261.7610344.22 1261.7710352.22 1261.710356.34 1261.78 10362.9 1261.86 
10371.35 126210373.65 1262.0610375.14 1262.0710387.84 1262.310389.12 1262 . 3 
10391.19 1262.310404.891262.3510405.76 1262.3810413.33 1262.5510418.24 1262.69 
10422.77 1262.8510426.95 1262.9710434.67 1263.0610437.45 1263.1710447.18 1263.24 
10450.16 1263.2910456.42 1263.3510458.69 1263.3810472.25 1263.5210472.95 1263 . 53 
10486.11 1263.7810486.97 1263.8 10500 1263.99 

Manni ng's n values num= 
sta n val Sta n val 

3 
Sta n val 

Page 27 



MDOWFP. rep 

9700 .056 9925.79 .0410100.67 .056 

Bank Sta: Left Right coeff contr. Expan. 
9925.7910100.67 .3 .5 

Ineffective Flow 2 
Sta L Sta R Elev Permanent 

9700 9916.58 1260.73 
10069.92 10500 1260.51 

Downst ream Deck/Roadway Coordinates 
num= 11 

wuu~;:.~!.~~r~.;~.~~r~ ..... ~;:.~!.~~r~ . ;~.~~r~ ..... ~;:.~!.~~r~ .;~ .;~r~ 
9779.74 1262.47 

10078.37 1260.2 
10397.08 1263 
10 535.65 1266 

9836.04 
10263.75 
10450.03 
10579.74 

Downs tream Bridge Cross Section Data 

1262 
1261 
1264 
1267 

Stat i on Elevation Data 211 

9954.06 
10333.54 
10492.19 

1261 
1262 
1265 

..... ~;: .... ;l:~ ..... ~;: .... ;l:~ ..... ~;: .... ;l :~ ..... ~;: .... ;l:~ ..... ~;: .... ;l:~ 
9779.74 1261.66 9782.98 1261.85 9785.98 1262.03 9795 . 37 1262.57 9795.99 1262.57 
9796.161262.57 9806.781262.65 9807.991262.64 9810.311262.64 9820.62 1262.71 
9826.481262.65 9832.711262.52 9839.661262 . 58 9842.57 1262.56 9850.28 1262.41 
9850.93 1262.38 9854 . 131262.16 9857.181261.94 9857.46 1261.9 9862.88 1261.32 
9863.67 1261.18 9875.86 1258.98 9876.45 1258.86 9882.33 1257.87 9885.06 1257.49 
9886.54 1257.219889.45 1257.26 9894.15 1257.36 9900 . 14 1257.319901.97 1257.26 
9907.44 1256.08 9907.781256.019908.03 1255.96 9909.031255.75 9913.1 1254.94 
9913.67 1254.77 9916.94 1254.119922.461253.16 9924.13 1252.7 9926.77 1252.08 
9929.88 1251.28 9932.21 1251.25 9933 . 65 1251.27 9934.14 1251.18 9934.62 1250.87 
9937.67 1247.57 9940.591247.47 9946.611247.32 9947.97 1247 .3 9951.98 1247.28 
9957.891247.15 9961.81247.14 9962.87 1247.13 9964.07 1247.12 9966.38 1247.02 
9974.24 1247.06 9975.88 1247.14 9982 1247.1 9988.26 1246.94 9996.58 1246.86 
9998.67 1246.87 10000 1246.8910000.38 1246.8910009.08 1246.8710010.22 1246.92 

10010 . 94 1246.9310020.831247.1110024.33 1247.310031.35 1248.2210033.711248.35 
10039.26 1248.8710040.26 1248.94 10044.8 1248.4810044.81 1248.4810044.82 1248.48 
10045.09 1248.5910049.69 1250.4610050.16 1250.610051.36 1250.710051.45 1250.72 
10054.24 1251.0510056.77 1251.6510058.13 1251.7410059.47 1251.910060.68 1251.98 
10061.161252.0110063.31 12 52.710067.27 1253.510070 . 82 1254.2710075.67 1255.08 
1007 5 .761255.0810076.14 1255.0910085.7 1255.2710087.361255.2910088.35 1255.32 
10099.481255.3610100.061255.3610101.061255.3610105.93 1255.2710114.64 1255.56 
10115.32 1255.6110118.61255.8110126 . 64 1256.2810127.491256.3310131.96 1256.63 
10138.49 1257.0710140.86 1257.3910143.82 1257.7510146.06 1258.0110147.95 1258.18 
10150.75 1258.51 10151.4 1258.6210154.87 1259.0710158.07 1259.2310160.63 1259.49 
10165.891259.8310172.45 1260.32 10173.61260.3510173.891260.3610180.01 1260.39 
10182.86 1260.4910189.12 1260.5710190.44 1260.59 10192.6 1260.63 10196.8 1260.64 
10201.63 1260.7310203 . 36 1260.810208.2 1261.0110210.091261.0910215.23 1261.49 
10220.JJ 1261.8110221.061261.8510225.65 1262.0410228.29 1262 . 1310228.74 1262.15 
10229.291262.1810238 . 04 1262.5210243.37 1262.6110245.24 1262.710251.69 1262.83 
10253.73 1262.94 10256 1263.09 10258.4 1263.1910262.26 1263.3610263.68 1263.41 
10269.77 1263.4210271.55 1263.44 10274.6 1263.8710278.94 1263.8610281.11 1263.91 
10285.33 1264.04 10287.5 1264.1110292.25 1264.1310297.46 1264.0510301.54 1264.07 
10307 . 44 1263.9210309 .98 1263.8810312.081263.8710313.78 1263.9510318.54 1264 

10322.7 1264.0610327 . 32 1264.1610329.981264.1610334.67 1264.2610341.5 1264.32 
10345.281264.3110350.04 1264.3110353.811264.3210358.65 1264 . 3210361.72 1264.37 
10364.661264.4910366 .77 1264.5310368 . 94 1264.7110371.38 1264.6410374.32 1264.63 
10380.27 1264.5410383 . 25 1264.4910392 . 83 1264.4110393.24 1264.4 10394.6 1264.4 
10404.42 1264.510405.24 1264.4510409.981264.53 10415.5 1264.6410418.381264.73 
10424.681264.7610426.42 1264.7510431.891264.6410436 . 54 1264.610440.03 1264.64 

10448.7 1264.651045 5 .3 5 1264.7410464.911264.8210466.92 1264.8310480.87 1264.98 
10482.94 1264.9910496.25 1265.0610497.88 1265.0710513.74 1265.1410515.04 1265.16 
10529.97 1265.3210530 . 05 1265.3210542.281265.5710542.711265.5710555.43 1265.62 
10556.47 1265.6210556 .79 1265.6210568.031265.7310569.97 1265 . 7610579.68 1265.84 
10579.74 1265.84 

Manning's n values 3 
Sta n val sta n val sta n val 

*******"' ****"' "' "' "' "'******"' "'"' "' "' * * ****************** 
9779.74 . 056 9933.65 .0410054.24 .056 

Bank Sta: Left Right Coeff Contr. 
9901.9710075.67 .3 

Ineffective Flow 2 
Sta L Sta R Elev Permanent 

9779.74 9962.19 1258.09 
10047.4210579.74 1257.81 

g~~~~~~a;m~~b~~~~~n~ i ~i d~ 1 ~~~pe 
~i~~~~i o~ 1 !~w!~~~h s~~i~rfi~~e b=~i n~ei r 
Enerly head used in spillway design 

Expan. 
.5 

flow .. 

0 horiz. to 1.0 verti cal 
0 horiz. to 1.0 verti cal 

.98 

;~~ ~ ~~~s~e!~~~e used in design = Broad Crested 

Number of Culverts = 1 

culvert Name s hape Rise span 
culvert #1 Box 7 10 

~~~: ~~=1~ Z ~ = =~~~!~1iifT:~~~5 30 to 75 deg. 
solut i on Criteria = Highest u.s. EG 
culvert Upstrm Dist Length Top n Bottom n Depth Blocked Ent rance Loss Coef Exit Los s coef 

35.88 168 .013 .013 0 .4 1 
Number of Barrels = 7 
Ups tream Elevation = 1248.68 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. Sta . Sta. 
9957.43 9969.38 9981.32 9993.2610005.2110017.1510029.09 

Downs tream Elevation= 1248 . 23 
centerl i ne Stations 

Sta. Sta . Sta. Sta. Sta. Sta. Sta 
9968.39 9980.53 9992 67 10004.810016.9410029 .0810041.22 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Descr i ption: 

RS: 2.151 

Station Elevation Data 211 
Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 

*****"'******* ~ **** * *"' * ** * ** ~* *****"'********"'*****"'"'"'* "' *** * ******""'**"'"'**"'*"'*"'*"'"' 
9779 . 74 1261.66 9782.98 1261.85 9785.98 1262.03 9795.37 1262.57 9795.99 12 62 . 57 
9796 .16 1262.57 9806.781262.65 9807.991262 .64 9810.311262.64 9820.62 12 62 .71 
9826.48 1262.65 9832.711262.52 9839.66 1262.58 9842.57 1262.56 9850. 281262 .41 
98 50. 93 1262.38 9854.131262.16 9857.18 1261.94 9857.46 1261.9 9862.881261. 32 
9863. 67 1261.18 9875.86 1258.98 9876.45 1258.86 9882.33 1257.87 9885.06 125 7.49 
9886 .54 1257.219889.45 1257.26 9894.15 1257 .36 9900.14 1257.319901.97 12 57 . 26 
9907. 44 1256.08 9907.781256.019908 . 03 125 5.96 9909.03 1255.75 9913. 1 1254.94 
9913 . 67 12 54.77 9916.941254.119922.4612 53 .16 9924.13 12 52.7 9926. 77 1252 . 08 
9929. 88 1251.28 9932.21 1251.25 9933.65 12 51.27 9934.14 1251.18 9934.62 1250 .87 
9937 . 67 1247.57 9940.591247.47 9946.61 1247 .32 9947.97 1247.3 99 51.98 12 47 . 28 
99 57. 89 1247 .1 5 9961.81247.14 9962.87 124 7.13 9964.07 1247.12 9966.38 12 47. 02 
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• 

• 

• 

MOONFP . rep 
9974.24 1247.06 9975.88 1247.14 9982 1247 . 1 9988 . 26 1246 . 94 9996 . 58 1246 . 86 
9998 . 67 1246.87 10000 1246.8910000.38 1246 . 8910009.08 1246.8710010.22 1246.92 

10010.94 1246.9310020.83 1247.1110024.33 1247 . 310031.3 5 1248.2210033.711248.35 
10039.26 1248.8710040.26 1248.94 10044.8 1248.4810044.81 1248.4810044 . 82 1248.48 
10045 . 09 1248.5910049.69 1250.4610050.16 1250.610051.36 1250.710051.4 5 1250.72 
10054.24 1251.0510056.77 1251.6510058.13 12Sl.74100S9.47 12Sl.910060.68 12Sl.98 
10061.16 12S2.0110063.31 12S2.710067.27 12S3.510070.82 12S4.271007S.67 12SS.08 
10075.761255.0810076.14 1255.0910085.7 1255.2710087.36 1255.2910088.35 1255.32 
10099 . 48 12SS.3610100.06 12SS.3610101.06 12SS.361010S.9 3 12SS.2710114.64 12SS.S6 
1011S . 32 12SS.61 10118.6 12SS . 8110126.64 12S6.2810127.49 12S6.JJ10131.96 12S6.63 
10138 . 491257.0710140.86 1257.3910143.82 1257.7510146.06 1258.0110147.95 1258.18 
101S0.75 12S8.51 10151.4 12S8.62101S4.87 12S9.07101S8.07 12S9.2ll0160 . 63 12S9 . 49 
1016S.89 12S9.8310172.4S 1260.32 10173.6 1260.3S10173 . 89 1260 . 3610180 . 01 1260.39 
10182.86 1260.4910189.12 1260.S710190.44 1260 . S9 10192. 6 1260.63 10196 . 8 1260.64 
10201.63 1260.7310203.36 1260.8 10208.2 1261.0110210.09 1261.091021S.ll 1261.49 
10220.33 1261.8110221.06 1261.8510225.65 1262.0410228. 29 1262.1310228.74 1262.1 5 
10229.29 1262.1810238.04 1262.S210243.37 1262.611024S.24 1262.7102Sl.69 1262.83 
10253.73 1262.94 102S6 1263.09 102S8.4 1263.1910262 .26 1263.3610263 . 68 1263.41 
10269.77 1263.421027l.SS 1263.44 10274.6 1263.8710278.94 1263.8610281.11 1263.91 
10285.33 1264.04 10287.5 1264.1110292.25 1264.1310297.46 1264.0510301.54 1264.07 
10307.44 1263.9210309.98 1263.8810312.08 1263.8710313.78 1263.9S10ll8 . S4 1264 

10322.7 1264.0610327.32 1264.1610329.98 1264.1610334.67 1264.26 1034l.S 1264.32 
10345.28 1264.3110350.04 1264.3110353.81 1264.3210358.65 1264.3210361.72 1264.37 
10364.661264.4910366.77 1264.5310368.94 1264.7110371.38 1264.6410374.32 1264 . 63 
10380.27 1264.5410383.25 1264.4910392.83 1264.4110393.24 1264.4 10394.6 1264.4 
10404.42 1264.S1040S.24 1264.4510409.98 1264.S3 1041S. S 1264.6410418 . 38 1264.73 
10424.68 1264.7610426.42 1264.7510431.89 1264.6410436.54 1264.610440 . 0 3 1264.64 

10448.7 1264.6S104SS.3S 1264.7410464.911264.8210466.92 1264.8310480 . 87 1264.98 
10482.94 1264 . 9910496.2S 126S.0610497.88 126S.0710Sll.74 126S.141051S.04 126S.16 
10529.97 1265.3210530.05 1265.3210542.28 126S.S710S42 .71126S.S710S SS.43 126 5 .62 
10SS6.47 126S . 6210SS6.79 126S.6210S68.03 126S.7310S69.97 126S.7610S79.68 126S.84 
10S79.74 126S . 84 

Manning's n va 1 ues num .. 
Sta n val Sta n val Sta n val 

*** *** ***************** *********************** ** 
9779.74 .OS6 99Jl.6S . 0410054.24 .OS6 

Bank Sta: Left Right 
9901.9710075.67 

Ineffective Flow 

Lengths: Left channel 
480 . 9 536.32 

Right 
S64.8 

coeff cont r . 
. 3 

Ex pan . 
.s 

Sta l Sta R Elev 
9779. 74 9962 . 19 12 58 .09 

10047.4210579.74 1257.81 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach1 

INPIJT 
Oesc ri pti on: 

Permanent 
F 
F 

RS: 2 . 050 

Station Elevation Data 106 

..... ~;: . .. . ;2~~ ..... ;~: ..... ;2~~ ..... ;~: .... ;l;~ ..... ;;: .... ~l;~ ... .. ;;: ... . ;l;~ 
9800 126l.S2 980l.OS 126l.S1 9803 . 91 1261.4S 9812.63 1261.36 9814.81 1261.3S 

9823.7 1261.44 9824.49 1261.45 9824.69 1261.45 9824.84 1261.44 9828.08 1261.39 
9835.24 1261.34 9836.32 1261.32 9842.28 1261.13 9845.1 1261.05 9849.06 1261 
98S3.96 1260.96 98S7.48 1260.91 9861.02 1260 . 8S 9864.06 1260.82 9866.SS 1260.79 
9869.83 1 260.54 9872.1S 1260 . 34 9873.84 1260.23 9876.35 1261.1S 9878.7 1262.01 
9879.191262.04 9879.3 1262 .05 9879.37 1262.06 9882.09 1260.719887.13 1258.23 
9888.48 12S8.12 9889.76 12S7.96 9893.17 12S6.98 9896.1 12S6 . 01 9898.S2 12SS.14 
9901.1] 12S4.13 9902.28 12S3.78 9906.49 12S2.33 9908. 7 12Sl.S4 9913.181249.94 
9914.23 1249.54 9916.53 1249.29 9920.87 1248.85 9923.65 1248.62 9926.21 1248.4 
9929.38 1248.0S 99JJ.7 1247.66 9939.41 1247.24 9944.02 1246.93 9947.681246.78 
9948.43 1246.76 9949.94 1246.74 9961.25 1246 . 43 9967.27 1246.16 9971.16 1245.99 
9971.47 124S.97 997S.03 124S.82 9982.04 124S.S 9982.71124S.47 9992.48 124S.1 

999S.2 124S.07 10000 124S .0110000.21124S.0110004.27 124S.OS10008.29 124S.09 
1001S . 49 124S.1S 10017.9 124S.1710019.64 124S.3S10026.21 1246.0210032.64 1246.31 
10038 . 54 1246.5310050.52 1246.8610052.271246.9110063.361247.2610065.011247.31 
1007S.11 1247.6710081.09 1247.8810086.98 1248.0810089.08 1248.1810091.66 1248.27 
10097.0S 1248.S1 10097.6 1248.7210098.73 1249.1110099.34 1248.9810100.91 1248.6S 
10107 . 44 1248.7810111.291248.8410116.611248.8810116.811248.8710117.091248.91 
10126.12 12S0.0610128.41 1250.S7101]4.84 12S2 . 110143.2S 12S3.69 10146 . 7 12S4.35 
10151.34 1254.4510157.55 1254.610158.95 1254.6210159.44 1254.710161.27 1255.01 
10166.]] 12SS.OS10173.73 12S5.1610184.92 12SS.2610187.69 12SS.27 10192.9 12SS.44 
10196.79 12SS . S6 

Manning's n Values 3 

..... ~!: ... ~.~:2 ..... ;!: ... ~.~:2 ..... ~~=···~·~= 2 
9800 .OS 9944.02 .03S10091.66 .OS 

Bank Sta: Left Right coeff Contr. Expan. 
9901.1] 10146. 7 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach1 

INPIJT 
Description: 

RS : 1.899 

Station Elevation Data 110 

.1 . 3 

••••• ~;: •••• ;!;Y ..... ;!: •..• ;!~Y ••••• ~;: •••• ;!;Y ..... ~;:"'"'*"' ;!;~"'****;;: .... ;!;y 
9800 12S8.84 9807.32 1258.62 9808.42 12S8.S8 9809.7312S8.S8 9819.19 1258.4S 

9826.781257.919831.07 1257.58 9840.561257.17 9842.95 1257.08 9852.95 1256.63 
98S2.96 12S6.63 9862.32 12SS.99 9869.12 12SS.46 9869.94 125S.41 9871.68 1255.24 
9877 . 03 12S4.73 9883.48 12S2.82 9888.83 12Sl.24 989l.S 7 1250.27 9898.09 1248 
9904.8S 124S.4S 990S.S6 124S.21 9906.S 1244.99 991S.38 1243.2 9918.0S 1242.66 
9918.33 1242.64 9923.1 1242.25 9924.57 1242.36 9926.4 3 1242.37 9934.63 1242.54 
9934.96 1242.54 9935.13 1242.55 9944.34 1242.57 9947 . 45 1242.47 9952.54 1242.37 
9958.291242.29 9963.32 1242.2 9969.54 1242.08 9974.711242.019977.2 5 1242.03 

9982.6 1241.98 9990.15 1242.06 9990.52 1242.07 9990.67 1242.07 10000 1241.93 
10002.2 1241.8910003.21 1241.9410014.83 1242.4410018. 21 1242.51 10026.7 1242.69 

10037.88 1242.9910039.43 1243.0310042.79 1243.0810050.49 1243.1610052.85 1243.22 
10061.76 1243.3410067.43 1243.4610074.62 1243.5910080.5 2 1243.7110082.75 1243.77 
10083.61243.8210086.28 1243 . 8710087.311244.0710087.S 6 1244.110088.2S 1244.07 

10090.29 1244.1410093.34 1244.311009S.07 1244.410100.62 1247.2410103.83 1248.77 
10109.1] 1249.S810111.86 1249 . 9310112.62 1249.9810114.S S 12S0.281011S.37 12S0.32 
10123.82 12S0.891012S.99 12S0 . 9410139.57 12Sl.1910153.62 12Sl.S1101S3.63 12Sl.S1 
10153.64 1251.5110166.93 1251.8710169.55 1251.8 10172. 4 1251.7510177.87 1252.1 
10178.88 12S2.1810179.39 12S2 . 1710182.17 12S2.111018S.68 12Sl.6110189.S2 12Sl.01 
1019S.8112Sl.2610198.32 12Sl.3S10199.43 12Sl.4110201. ll 12Sl.S2102 07.08 12Sl.9S 
10215.63 125210221.76 1252.0710222.38 1252.0610223. 3 1252.0910227.47 1252.1 
10231.26 1252.1510237.16 1252.2110261.37 1252.1210284.42 1251.7910284.43 1251.79 
1028S.67 12Sl.7910287.77 12Sl.661029S.4S 12Sl.3610297. 37 1251.28 10300 12Sl.09 

Manning's n values 3 

*"'"' "' "';;: ••• ~.Y!! .. "' .. ;;: ... ~.Y!l ..•.. ;;: ... ~ .Y:l 
9800 .OS 9934.63 .03S10086.28 .OS 

Bank Sta: Left Right Lengt:hs: Left channel Ri ght coeff Cont r . Expan . 
9888. 831012 3. 82 SOD. S SOD 499. S . 1 . 3 
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CROSS SECTION 

RIVER: MOOW 
REACH: Reach1 

INPUT 
Description: 

RS: 1.804 

Station Elevation Data 130 

MDOWFP. rep 

*****~;: ........ ;:!;~*****~;~****;:!;~ ...... ~;~ ••.• ;l:~ ..... ~;~ .. ***;l;~ ...... ~;: ..... ;!;~ 
9700 1256.65 9716.18 1256.99 9719.12 1257 9731.03 1257.06 9734.83 1257.08 

9747.911257.08 9752.5 1257.08 9762.65 1257.08 9767 1257.08 9776.811257.14 
9781.291257.14 9789.46 1257.18 9793.91 1257.19799.31 1257 9807.11256.82 
9817.13 1256.55 9823.591256.38 9829.82 1256.37 9836.791256.12 9842.06 125S.94 
9847.81 1255.9 9853.91255.719857.67 1255.519870.131254.97 9870.92 1254.93 
9871.23 1254.9 9876.14 1253.21 9888.87 1248.77 9891.02 1248.03 9900.55 1244.62 
9904.47 1243.S8 9909.85 1241.62 9912.58 1240.7 9915.74 1240.51 9917.22 1240.49 
9918.02 1240.47 9920.48 1240.45 9929.16 1240.4 99Jl.39 1240.43 9942 . 09 1240 . 58 
9944.77 1240.58 9950.82 1240.75 9954.66 1240.75 9956.06 1240.7S 9958.24 1240.71 

996S.8 1240.S5 9968.88 1240.S3 9975 .86 1240.6 9980.69 1240.48 9981.77 1240.44 
9987.69 1240 .26 9997.19 1239.76 9999.76 1239.75 10000 1239.7710004 . 45 1240.27 

10005.57 1240.510007.44 1240.5510010.111240.5910017.37 1240 . 5910023 . 5 1240 . 61 
10024.91 1240.6110037.93 1240.7510038.77 1240.7610053.66 1240.7610054.18 1240.76 
10054.491240.7610070.111240.7710070.23 1240.7710070.711240.7510075.99 1240.66 
10081.93 1240.5510082.52 1240.5210089.05 1240.0810090.53 1240.2110094 . 63 12 40 . 69 
10098.85 1241.11010S.811243.9110107.18 1244 . 4810107.85 1244.7610116 . 061248.06 
10118.09 1248.6710118.98 1248.8510121.47 1249.0610127.57 1249.2610134.42 1249.38 

10138.2 1249.3910141.04 1249 . 4410151.99 1249.6310162.181249.9610162 . 181249.93 
10165.12 1249.9610167.02 1250.0310171.88 1250.2310174.03 1250.4610177.78 12S0.93 
10179. 63 12 50. 9310181. 07 12 51.0210184. 2 3 12 50. 7310187.48 12 50 . 3310189 . 81 12 50.06 
10192.98 1250.2610200.66 1250.4310210.56 1250.5310213.12 1250.510216 . 28 1250.56 
10220.88 1250.661022l.S5 1250.7410223.23 12Sl.Ol10224.2112Sl.1210224.66 1251.14 
10225.84 1251.1310226.31 1251.1110229.66 1250.8910232.41 1250.710232.96 1250.63 
10238.16 1250.5710239.44 1250.610240.64 1250.610241.05 1250.610243.37 1250.64 

102 53. 6 12 50. 7 S10260. 05 12 50. 72102 70. 4 3 12 50. 7 510274. 4S 12 50. 74102 76. 01 12 so. 77 
10278.6 1250.68 10294.6 1250.6110296.86 1250.6710298.59 1250.66 10300 1250.68 

Manning's n values 3 
Sta n val Sta n val Sta n val 

*** * * *** ***"' ** * *****"' * * *"'***** * * * * * * * * * * *** * ** ** 
9700 .OS 9915.74 

Bank Sta: Left Right 
9888. 8710118. 98 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPlJT 
Description: 

.03510081.93 .05 

Lengths: Left Channel Right 
700.3 702.71 704.1 

RS: 1.671 

Station Elevation Data 207 

coeff contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*********"'********************************************************************** 

9700 1251.48 9707.22 1251.88 9707.65 1251.89 9718.47 1251.97 9719.09 12S1.98 
9727.81 1252.4 9728.72 1252.419736.011252.48 9736.74 1252.5 9748.57 1252.64 
9750.15 1252.66 9761.3 12S2.8 9762.35 12S2.8 9770.41 1252 . 87 9771.52 12S2.88 
9778.78 1252.89 9780.03 1252.88 9787.211252.68 9788.32 1252.65 9797.091252.53 
9798.52 1252.48 9808.03 1252.11 9810.4 1252.019819.02 1251.7 9824.561251.51 
9826.42 1251.419832.28 1251.16 9834.58 1251.019844.38 1250.16 9846.261249.98 
9854.27 1249.09 9856.74 1248.75 9864.53 1248.09 9871.44 1247.51 9873.5S 1247.31 
9877.14 1246.84 9881.49 1246.6 9887.33 1246.32 9894.791244.09 9902.64 1241.75 
9906.87 1240.28 9910.361239.01 9913.94 1238.67 9917.14 1238.35 9918.99 1238 
9921.391237.55 9923.12 1237.43 9926.56 1237.4 9932.43 1237.2 9934.81 1237.26 
9937.55 1237.42 9941.63 1237.58 9944.15 1237.67 9949.79 1237.72 99Sl.93 1237.7S 
9957.411237.75 9959.161237.72 9968.41 1237.83 9973.98 1237.85 9980.13 1237.8S 
9984.411237.83 9990.94 1237.88 9992.69 1237.9 9997.42 1237.8 100001237.68 

10002.85 1237.5410004.861237.4310010.09 1237.7310010.36 1237.7510010.62 1237.76 
10010.97 1237.7510019.39 1237.8710023.61 1237.9310031.31 1237.93 10037 1238.05 
10044.06 1238 . 18 10046.8 1238.2110052.71 1238.2110058.17 1238.15 10063.3 1238.1S 
10066.94 1238 .0210077.961237.6210079.19 1237 . 5310080.22 1237.5310082.11 1237.6 
10092.81 1238.410098.7 1238.8 1010 5 1240.4610108.14 1241.3510113.62 1243.S 
10117.33 1244 . 9810117.83 1245.2210118.94 1245.5310120.36 1245.8610123.75 1246.13 
10138.69 1246.710148.33 1246.8910152.6 1247.0310155.73 1247.071016S.S7 1247.23 
10169 . 53 1247 . 6910171.91 1247.8810174.44 1248.2710178.34 1248.7310181.32 1249.35 
10181.52 1249.3910182.77 1249.2810188.47 1248.6610193.55 1249.0310198.69 1249.35 
10200.27 1249.4610203.181249.5810203.23 1249.5810203.29 1249.5810203.34 1249.S8 

10203.4 1249.5910203.45 1249.5910203.51 1249.5910203.58 1249.5910203.64 1249.59 
10203.71 1249.5910203.78 1249.610203.85 1249.610203.92 1249.6 10204 1249.6 
10204.08 1249.610204.16 1249.6110204.24 1249.6110204.33 1249.6110204.42 1249.61 
10204.52 1249.6210204.62 1249.6210204.72 1249.6210204.82 1249.6310204.93 1249.63 
10205.05 1249.6310205 . 17 1249.6310205.29 1249.6410205.42 1249.6410205.45 1249.64 
10205.SS 1249.6510205.71 1249.6510205.99 1249.6610206.21 1249.67 10206.4 1249.68 
10206 . 56 1249.69 10206.7 1249.6910206.82 1249.710206.92 1249.710207.02 1249.7 

10207.1 1249.7110207.181249.7110207.24 1249.7110207.3 1249.7210207.36 1249.72 
10207.41 1249.7210207.46 1249.72 10207.5 1249.7210207.54 1249.7310207.58 1249.73 
10207.62 1249.7310207.6S 1249.7310207.68 1249.7310207.711249.7310208.63 1249.77 
10209.43 1249.7710210.65 1249.7710211.25 1249.7610211.65 1249.7610211.97 1249.76 
10212.26 1249.7610212.561249.76 10212.9 1249.7610213 . 35 1249.7610214.03 1249.76 
10215.32 1249.7710217.05 1249.7710217.29 1249.7710217.58 1249.7710217.78 1249.76 
10218 . 05 1249.7610218.07 1249.7610218.34 1249.7610218.37 1249.7610218.39 1249.76 
10218.67 1249.7610218.72 1249.7610218 .77 1249.7510219.06 1249.7510219.32 1249.74 
10219 . S2 1249 . 7310219.67 1249.7310219.77 1249.7210220.54 1249.7310224.92 1249 .61 
10244 .14 1249.4610271.89 1249.5210276.111249.5410277.68 1249.5410286.23 1249.26 
10286.26 1249.2610286.27 1249.2610286.28 1249.2610286.31 1249.2710295.68 1249.6 
10297.17 1249.61 10300 1249.56 

Manning's n values 

..... ~;: ... ~.~:! .. **.;;:.*.~.~~! ..... ~;~***~*~:! 
9700 .05 9923.12 .03510080.22 .05 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Ex pan. 
9887. Jl10120. 36 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Desc ri pti on: 

489.9 500 506.8 

RS: l.S76 

Station Elevation Data 176 

. 1 . 3 

*****~;:**** ;!;~*****;;:****;!;~*****~;: .. .,..;!;~ ..... ;;:**** ;!;~"'"****;; :.***;!;~ 
9700 1247.7 9700.431247.69 9708.041247.88 9708.521247.89 9717.73 1248.2 

9718 . 78 1248.24 9718.82 1248.24 9718.88 1248.24 9731.89 1248.59 9732.62 1248.59 
9744.3 1248.64 9745.95 1248.66 9754.67 1248.65 9757.4 1248.61 9764.7S 1248.54 

9767.28 1248.6 9774.261248.54 9778.06 1248.49 9784.66 1248.39 9788.54 1248.19 
9792.681248.04 9797.361247.78 9802.S 1247.47 9806.21247.16 9811.551246.92 
981S . 82 1246.71 9819.68 1246.46 9823.64 1246.39 9829.18 1246.29 9832.48 1246 . 09 
9838.92 1245.79 9843.29 124S.65 9849.66 124 5.16 9853.55 1245.03 9856.01 1244.87 
9861.18 1244.63 9862.881244.58 9871.891244.32 9875.32 1244.24 9876.561244.22 
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• 

• 

• 

MDOWFP rep 
9878. 161243.79 9879.261243.73 9880.06 1243 . 6S 9880.84 1243.S8 9881.71 1243.33 

9882.9 1243.04 9883.36 1242.82 9884.24 1242 . 6 988S.26 1242.26 9886.14 1242.27 
9886.38 1242.28 9886 . 461242 . 26 9886.73 1242 . 19 9890.77 1241.04 9893.02 1240.27 

989S.7 1239.SS 9899 . 87 1238.S4 9903.36 1237 . 48 9906.21 1237.07 9912.9S 1236 
991S.21 123S.82 9918.34 123S.83 9923.08 123S.72 9931. S 123S.84 9932.87 123S.87 

9938.8 123S.93 9940 .96 123S.93 9948.42 123S.87 99S1.62 123S.8S 99SS.13 123S.9 
99S9.04 123S.93 9963.66 123S.93 9966.96 123S.87 9972.18 123S.78 9978.47 123S.73 
9982.01 1235.69 9986.77 1235.65 9990.98 1235.41 9992.88 1235.41 9996.49 1235.27 
9999.S1 123S.1S 10000 123S.1710002.29 123S.2S10002.96 123S.2810006.39 123S.33 

10009.76 123S.4310012.33 123S.4910016.92 123S.4410020.SS 123S.S21002S.48 123S.S6 
10028.36 1235.7210030.691235.7210036.991235.7210039.52 1235.72 10047 1235.66 
10048.57 123S.66100SS.67 123S . 6S100S6.76 123S.6810063.93 123S.6710064.39 123S.66 
1006S.92 123S.6910072.24 123S . S3 10074 . 4 123S.9710074.79 123S.9910082.S9 1236.3S 
10091.02 1237.0610091.36 1237 . 1110099.92 1238.4210102.48 1238.8210102.67 1238.8S 
10102.91 1238.9110119.14 1243 .0410121.711243 . 1910122. 53 1243.1810123. 1S 1243.42 
10123.93 1243.7210124.42 1243 . 9110133.25 1244.1910142.28 1244.4410145.36 1244.54 
10147.03 1244.S7101S7.86 1244.64101S9.SS 1244.6S101S9.99 1244.6610171.21 1244.9 
10172.87 1245.0610176.57 1245.5410177.49 1245.6310180.79 1246.1110184.93 1246.67 
10186.95 1246.24 10191.5 1245.3110191.911245.2110192.161245.1810196.73 1244.21 
10197.14 1244.2 10201.4 1244.3410202.14 1244.3410205.11 1244.3810205 . 38 1244.4 
10205.54 1244.4210209.21 1244.7610211.91 1245.0410213.96 1245.2410216.38 1245.55 
10219.491245.1310223.161244.7610228.62 1244.810230.411244.8110237.46 1244.76 
10239.961244.7410241.991244.7110252.481244 . 7310254.03 1244.7210257.45 1244 . 78 
1026S.78 1244.7610270.34 1244.9310272.S3 124S . 210273.37 124S.2310276.S9 124S.3 
10279.03 1245.410280.84 1245.410284.49 1245.3310284.84 1245.3410285. 19 1245.34 

1028S.6 124S.2910287.88 124S.0110289.34 1244.8710290 . 7S 1244.7210296.991244.67 
10297. 55 1244.6710297.84 1244.6610298.091244.6710298.22 1244.6810298.63 1244.68 

10300 1244.7 

Manning's n va 1 ues 3 

.•.•. ~ ;: ... ~ . ~:! ..... ~;: ... ~.~:! ..... ~;: ... ~ . ~:! 
9700 .05 9915.21 .03510072.24 .OS 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan. 
9876.5610124.42 

CROSS SE CTION 

RIVER: MDOW 
REACH: Reach! 

INPliT 
Description: 

400.4 399.43 396.6 

RS : 1. 501 

Station Elevation Data 178 

.1 .3 

••••• ~;!****~!~~ • • ••• ~;!* * **~!:~ ••••• ~;: •••• ~!~~*****~;~****~!~~*****;;: •• **;!;~ 
9700 1249.25 9706.53 1249.14 9708 . 11 1249 . 09 9711.38 1249.22 9712 1249.27 

9714.791249.29 971S.011249 . 28 971S . 8 1249.18 9717.491249 . 119717 . 72 1249 . 1 
9717.79 1249.19717.87 1249 . 09 9722 . 61248 . 76 9731.03 1248 . 4S 9734 . 8S 1248.41 
9739.781248.219743.111248 . 02 9749 . 891247.719752.15 1247.69 9756 . 911247.35 
97S9.42 1247.21 976S.4 1247.19766.711247.06 9773.2S 1246.S6 9774 . 461246.48 
9783.11246.22 9784 .02 1246 . 1S 9789 . 8 124S.82 9790.S2 124S.77 9798 . S7 124S.1S 

9798.73 1245.14 9798 . 781245.14 9798.95 1245.13 9803.73 1244 .94 9807 . 22 1244 . 8 
9807 . 83 1244. 74 9810.57 1244.55 9814.55 1244.24 9815.7 1243 . 85 9818.84 1242.74 
9819.6S 1242.SS 9821.6 1242 9826 . 9 1240 . 3 9827.3 1240 . 13 9827.981240.08 
9831.15 1239.79 9832.51 1239 . 87 9834 . 94 1240 . 33 9836.04 1240 . 61 9841.01 1242.17 
9843.27 1242.419847.081242 . 74 9848.82 1242 . 89 98SO.OS 1242.98 98SS.34 1243 
9857 . 97 1243.01 9858.34 1242.97 9859.0912 42.89 9863.891242.37 9868.74 1240.83 
9869 . 82 1240.49 9872.96 1240.0S 9874.21 1239 . 83 9876.07 1239.93 9878.S4 1239.97 

9879 . 81240.35 9881.03 1240.65 9882 . 761241.02 9885.211241.64 9888.411242.44 
9892.S6 1242.88 989S.S4 1243 . 03 9896 . 94 1243 . 219903.781240.47 9904.091240.36 
9904.28 1240.29 9908.311239 . 14 9913 . 01 1237 . 47 991S.32 1236 . 82 9917 . 86 1236.1S 
9923.S9 1234.93 992S.16 1234 . S6 9926 . 33 1234 . S1 9927.88 1234 . 44 9929 . S 1234.S 
9929.63 1234.5 9930.81 1234.43 9931.03 1234.42 9931.62 1234.43 9932.14 1234.43 
9940.3S 1234.34 9946.48 1234.33 9949.02 1234 . 31 99SS.8S 1234.19 99S7.91 1234.19 
9964.44 1234.06 9966.25 1234.03 9972 . 87 1233 . 9 9974.21 1233.87 9983.42 1233.93 
9984.33 1233.91 9994.66 1233 . 84 999S . 07 1233 . 84 999S.46 1233.84 10000 1233.88 

10004.S3 1233.9110004.79 1233 . 9110004.84 1233.911000S.13 1233.9210009.61 1234 . 08 
10010.67 1234.110012.56 1234.110018 . 55 1234 . 110023 . 38 1234.0210025.82 1233.97 
10027.26 1233.9710032.88 1233 . 9610039 . 24 1234.01 10043.S 1234.0610049.43 1234 . 1 
100SS.53 1234.15100S8.S2 1234 . 1810063.16 1234.1310067 . 17 1234.0S10072.1S 1234 . 03 
10074.6 1234.0910080.19 1234.2310084. 56 1234.3110085.46 1234.3310086.31 1234.36 

1009S.l3 1234.S11010S . 7S 1234.6910106.S7 1234.6S 10107. 1 1234.7110107.92 1234.82 
10110.86 1235.0410119.19 1236.210121.07 1236.4710128.17 1237.3610131.13 1237.73 
10131. 34 1237. 7610136.64 12 38. 8510141. 36 12 39. 5810142 .12 12 39. 710144.01 12 39. 74 
101Sl.04 1239.94101Sl.48 1240.0S101S2.22 1240.2S101S2.34 1240.27101S2.7S 1240.28 
10173.09 1241.3710182.7S 1241.6210187.281241.7410189 . 94 1241.7610200.69 1241.84 
10201.83 1241.9110205.56 1242 . 2210206.04 1242.2310211.05 1242.7910213.15 1243.02 
10213.41 124310216.13 1242.6610220.36 1242.4810224.1S 1242.341022S.87 1241.37 
10227.291240.5610230.23 1240.5610234.12 1240.6210237.65 1240.5610239.43 1240.52 
10242.3S 1240.S2102S2.93 1240.6810264.06 1240.8210278.36 1240.9S10286.68 1241.09 
10292.74 1241.1410297.68 1241.08 10300 1241.09 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val 

** *** ...... ************ **."' . .... ** "' "~<* * * * * * ********"' * 
9700 .OS 9927.88 .03510106.S7 .OS 

Bank Sta: Left Ri ght Lengths: Left channel Right Coeff Contr. Ex pan. 
9908. 3110142 .12 

CROSS SECTION 

RIVER: MIX>W 
REACH: Reach1 

INPliT 
Oe s cri pti on: 

99.2 102.63 108 

RS: 1.481 

Stati on Elevation Data 158 

.1 .3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*******************"'************************************************************ 

97001248.86 970S.82 1248 . 86 9709.67 1248.76 9713.S1 1248.6S 9722.18 1248 . S 
9722.98 1248.48 9723.S4 1248.46 9723.86 1248.4S 9730.S1 1248.41 9730.69 1248.4 
9732.S8 1248.42 9737.8S 1248.42 9738.6S 1 24S.4 974S.76 1248.0S 9746.63 1248.02 
97 52.92 1247.65 9755.291247.619759.311247.51 97611247.519764.66 1247.39 
9769.47 1247.17 9772.29 1246.95 9774.2 2 1246.96 9779.56 1247 9781.01 1246.9 
978S.02 1246.72 9788.89 1246.6 9790.6S 1246.46 9793.93 1246.48 9799.18 1246.02 
9799.74 1246 9803.36 1246.22 9803.77 1246.18 9806.59 1245.53 9812.04 1245.15 
9812.42 124S.12 9813.01 124S.08 9818.1 1244.9S 9818.S6 1244.94 9819.12 1244.94 
9822.19 124S.27 9823.08 124S.32 9824.6 124S.26 982S.39 124S.24 9828.96 124S.06 
9830.48 1244. 91 9833.S3 1244.8S 983S.89 1244.71 9836 . 4S 1244.6S 9837.13 1244.6 
9838.69 1244.39 9841.91 1243.96 9843.28 1244.09 9845.18 1244.21 9846.78 1244.24 

9849.4 1244.319850.16 1244.38 9855.311244.18 98 57.7 3 1244.18 9860.36 1244.11 
9862.61 1243.85 9864.92 1243.89 9867.06 1243.68 9870. 3 1243.41 9871.94 1243.33 

9874.5 1243.09 9877.97 1242.89 9879.48 1242.94 9883.6 1242.72 9885.04 1242.61 
9888.59 1241.92 9891.46 1241.36 9891.81 1241.29 9893.04 1240.97 9898.6 1239.56 
9900.02 1239.SS 9903 . 47 1239.33 9907.S S 12 38.34 9922.88 1234.72 9924.86 1234.29 
9927 . 8S 1234.18 9928.32 1234.14 9929.03 12 34.03 9938. 3 1233.81 9940.43 1233.78 
9942.41 1233.76 9961.64 1233.44 9964. 35 1233.4 9981.07 1233.39 9983.12 12 33.42 
9986.23 1233.S3 9992.32 1233.67 999 S.S 9 1233.62 10000 1233.6210002.68 1233.62 

10004.82 1233.6310007 . 22 1233. 5910013. 22 1233.6110015.62 1233.6410025. 34 1233.7 5 
10027.6 1233.7S10047 . 82 1233.7610049.13 1233.79100S4. 21 1233.SS 100 SS.11233. S4 

100SS .88 1233.S S10077.66 1233.7910078.06 1233.810078.26 1233.810079.7S 1233.81 
10102.49 1233.9410102.85 1233.9610103. 24 1233.9910109.39 1234.5410109.88 1234.57 
10121.71123S.2910121.99 123S.321013S. 2S 1236.S210137 . S2 1236.68101S0.43 1237.67 
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MDOWFP rep 
10155.91 1238.01 10163.4 1238.5110166.57 1238.8610166.58 1238.8610166.61 1238.87 

10167 1238.8710176.23 1239.0710177.59 1239.1110190.99 1239.5510199.12 1239.56 
10104.79 1239.5810205.66 1239.6510206.42 1239.6710207.43 1239.5510208.65 1239.6 
10210.1 1240 .0910211.64 1240.6410213.24 1241.03 10217.3 1241.9510223.07 1240.71 

10224.061240.4510128.27 1239.1910228.511239.1310228.74 1239.1210234.69 1239.15 
10235.3 1239.210236.68 1239.24 10248.9 1239.5110249.62 1239.54 10256 . 4 1239.9 

10256.59 1239.9110158.11 1239.9110268.44 1239.910271.81 1239.9310272.77 1239.98 
10178.59 1139.9410185.83 1239.94 10300 1139.95 

Manning's n values 

, . ., . ~;~ ... ~.~:!.,, ... ~;~.**~.~~! ..... ~ ;: . , . ~ .Y:! 
9700 .025 9903.47 .0110166.57 .015 

Bank Sta: Left Right 
9903. 4 710166. 57 

Lengths: Left channel Right coeff Contr. Expan. 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Desc ri pti on: 

403.1 397.37 388.8 

RS: 1.406 

Station Elevation Data 263 

.1 . 3 

,,, .. ~;: .... ~!~~ ..... ~;: .... ~!~~ ..... ~;: ..... ~!~~ ..... ~;: ..... ~!~Y ..••. ~;: ...... ~!~Y 
97001243.02 9700.12 1243.019706.381241.85 9708.23 1241.58 9708.87 1241.7 

9709.66 1241.63 9715.17 1240.63 9715.19 1240.63 9715.28 1240.61 9719.89 1240.43 
9720.73 1240.39 9724.93 1239.97 9727.49 1239.72 9728.59 1239.54 9729.14 1239.28 
9730.06 1239.15 9731.58 1238.94 9734 . 25 1239.81 9734.84 1240.02 9739.15 1241.24 
9740.98 1241.41 9744.61 1240.67 9746.5 1240.71 9748.31 1240.49 9751.15 1240.23 
9752.311240.07 9755.48 1240.2 9757 .061240.48 9758.87 1240.76 9760.26 1240.8 
9761.831240.94 9764.82 1240.9 9766.591240.74 9769.111240.78 9771.61141.22 
9774.75 1241.47 9775.61 1241.51 9781.911242.17 9782.77 1242.18 9783.11141.15 
9787.261242.15 9789.75 1242.23 9792.611242.44 9796.25 1242.67 9800.44 1242.71 
9801.811242.81 9804.77 1242.98 9807.991243.14 9810.44 1242.47 9813.511241.78 
9819.61139.49 9821.71 1238.7 9824 . 481237.75 9833.37 1234.75 9841.011231.88 

9842.85 1231.6 9843.3 1231.45 9853.961228.04 9861.42 1225.319862.661224.91 
9863.61224.64 9868.7 1223.219877.54 1220.43 9880.62 1119.46 9891.47 1215.91 
9893.8 1215.11 9899.03 1213.89 9908.9 1211.47 9911 . 7 1211.08 9915.18 1210.59 

9917.81 1210.52 9921.81 1210.46 9926 . 45 1210.31 9928.77 1210.31 9930.89 1210.31 
9933.17 1110.44 9934.78 1210 . 5 9936 . 63 1210.33 9937.85 1110.19 9939.36 1210 . 14 
9940.411210.13 9942.77 1210.18 9947 . 761210.12 9951.961210.13 9956.65 1210.14 
9960.66 1210.15 9966.58 1110.06 9970 . 3 1209.96 9975 . 45 1209.96 9987.02 1210.18 
9988.38 1210.18 9994.99 1110.14 9996 . 52 1110.12 10000 1110.1510000.49 1110.15 

10001.15 1110.1210002.45 1110.0310003 . 37 1209.9410003.59 1209.9410014.36 1110.07 
10015.68 1110.0510016.87 1110.0510032.82 1110.1610034.05 1110.1910035.12 1210.2 
10036.45 1210.210052.21 1210.3110053.44 1210.3210054.47 1210.3210071.23 1210.66 
10075.29 121110077.84 1211.23 10082.2 1211.3310093.87 1214.4710096.2 1214 . 98 
10096.961215.1910109.74 1118.6910110.35 1218.9110119.32 1221.610122.34 1222.49 
10127.29 1223 . 9810128.82 1224.4410132.08 1225.6310135.67 1226.8310139.61 1228 . 04 
10144.97 1229.610152.65 1233.7310155 . 111234.9710157.481235.5710160.05 1236.2 
10160.52 1236.3310161.53 1236.5610164.7 1236.8110172.861237.4210177.34 1237 . 73 
10179.67 1237.7710191.71 1237.7910194 . 411237.8110204 . 711238.0210209.17 1238.29 
10211.17 1238.28 10213.4 1238.5410217.58 1239.1810223.01 1238.4210223.27 1238.38 
10223.54 1238.3410223.94 1238.1710224.79 1238.0810226.64 1237.7910217.53 1237.85 
10230.93 1238.24 10231.1 1238.26 10234.6 1238.3910235.43 1238.4410236.98 1238.58 
10241.05 1238.7510241.25 1238.7710243.64 1238.92 10244.2 1238.9810247.73 1238.97 
10247.81 1238.9710247.89 1238.9710247 . 98 1238.9710248.06 1238.9710248.15 1238.97 
10248.13 1238.9710248.32 1238.97 10248.4 1238.9710248.48 1238.9710248.57 1238.97 
10248.65 1238.9710248.73 1238.9710248.81 1238.9710248.89 1238.9710248.96 1238.97 
10249.04 1238.9710249.11 1238.9710249.64 1238.9710249 . 72 1238.97 10249.8 1238.97 
10252.77 1238.9510252.89 1238.95 10253 1238.9510253.11 1238.9510253.23 1238 . 95 
10253.34 1238.9510253.45 1238.9510253.561238.9510253.66 1238.9510253.77 1238.95 
10253.87 1238.9510253.97 1238.9510254.07 1238.9510254 . 17 1238.9510254.26 1238.95 
10254 . 35 1238.9510254.44 1238.9510254.53 1238 . 9510254.61 1238.9510254.69 1238.95 
10254.77 1238.9510254.85 1238.9510261.15 1238.97 10261.3 1238.9710261.46 1238.97 
10261.61 1238.9710261.76 1238.9710261.91 1238.9710262.05 1238.9710262.19 1238.97 
10262 . 33 1238.9710262.47 1238.9710262.61 1238.9710262.74 1238.9710262.87 1238.97 
10262.99 1238.9710263.11 1238.9710263.23 1238.9710263.35 1238.9710263.46 1238.97 
10263 . 58 1238.9710163.68 1238.97 10266.5 1238.9710268.84 1238.9710270.86 1238.97 
10272.67 1238.9710272 . 68 1238.9710272.691238.97 10272.7 1238.9710272.711238.97 
10272.72 1238.9710272.73 1238.9710272.74 1238.9710272 . 75 1238.9710272.761238.97 
10272.77 1238.9710272.78 1238.9710272 . 791238.97 10272 . 8 1238.9710272.811238.97 
10272.81 1238.9710272.83 1238.9710272.84 1238.9710272 . 85 1238.9710272.86 1238.97 
10272.87 1238.9710272.88 1238.9710272.89 1238.97 10272 . 9 1238.9710272.91 1238.97 
10272.92 1238.9710272.93 1238.9710272.94 1238.9710272.95 1238.9710272.96 1238 . 97 
10272.97 1238.9710172.98 1238.9710272 . 99 1238.97 10273 1238.9710273.01 1238.97 
10273 . 02 1238.9710191.39 1238.92 10300 1238.79 

Manning's n values 3 
sta n val Sta n val Sta n val 

•••••• * ****ir***** *• *W *W *******•******* * ****W **W * 
9700 .025 9862 . 66 . 0110128.82 .025 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Ex pan. 
9862. 6610128. 81 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description: 

236.5 234.93 2ll.4 

RS: 1. 362 

Station Elevation Data 151 

.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*W**W1t *•******* W*W *W****** WW WW-r. ************W****W***W* *** *W"I<WW*W WWWW WW********** 

97001246 . 319704.92 1246.319705 . 64 1246.29 9713.06 1246.15 9713.86 1246.15 
9714.33 1246.16 9730.94 1246.23 9731.28 1246.23 9731.9 1246.23 9746.94 1246.23 
9747.44 1246 . 22 9759.87 1246.22 9760 . 2 1246.23 9774.95 1246.15 9775.04 1246 . 15 
9775.13 1246.15 9783.14 1246.09 9785.39 1246.07 9785.4 1246.07 9789.15 1246.22 
9789.18 1246.22 9789.51 1246.23 9800.09 1246.02 9803.93 1246.37 9804.84 1246.43 
9804.88 1246.46 9804.97 1246.45 9809.04 1246 . 06 9815.24 1244.13 9819.96 1242.75 
9827.891240.35 9830.781239.45 9840.84 1235.98 9842.64 1235.35 9845.611234.32 
9852.25 1232.05 9856.091230.78 9862.63 1228.84 9873.99 1225.37 9875.3 1224.97 
9876.07 1224.7 9884.63 1221.62 9887.82 1220 . 39 9890.42 1219.32 9891.71 1218.83 
9896.67 1217.02 9898.91116.35 9905.591214.46 9905.911114.37 9906.65 1114.26 
9911.47 1113.57 9911.91 1213.419912.43 1113 . 36 9916.111111.94 9920.911212.76 
9921.68 1212.95 9923.01 1213.07 9924.2 1212.9 9924.69 1212.74 9928.82 1212.59 
9931.ll 1112.39 9941.61112.15 9944.82 1211.04 9950.8 1211.66 9959.04 1211.23 
9963.791210.77 9966.02 1210.58 9966.47 1210.55 9968.03 1210.58 9971.62 1209.86 
9975.69 1209 . 6 9981.09 1209.15 9991.35 1209 9993.82 1208.9 9995.65 1208.87 
9997.45 1108.28 9997.97 1108.34 10000 1208.3310002.59 1208.310003.86 1208.31 

10005.12 1208.7810006.011208.7310009.91208.8910016.48 1208.6110019.63 1209.38 
10025.691209.7710027.64 1209.7510034.83 1209.4410037.33 1209.5 10047.11209.78 

10051.7 1210.1610061.68 1210.4610066.07 1210.910068.66 1211.2110069.82 1211.34 
10071.66 1211.4410073.48 1211.5710077.98 1211.9510079.09 1212.0510082.53 1212.46 
10088.12 1212.9310088.55 1212.9710090.55 1213.2410092.28 1213.1510094.27 1213.39 
10102.01 1215.410109.57 1217.4710113.361218.7310116.48 1219.7510119.54 1220.87 
10124.42 1222.710125.97 1223.210131.78 1225.110134.811226.25 10136.4 1226.88 
10140.54 1228.3810143.981229.8510152.881234.5410153.59 1234.8910153.92 1234.98 
10157.49 1235.8110164.81237.3910168.71 1237.610181.11238.0910191.21 1138.29 
10194.63 1238.3410201.85 1238.4710207.461238.5710208.45 1238.610209.17 1138.67 
10211.99 1238.9110218.35 1239.56 10220.7 1239.8710223.561239.5910227.57 1239.28 
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• 

• 

• 

MOOWFP. rep 
10231.411238 . 5610232.34 1238.39102Jl . 49 1238 . 4710237.26 1238.7710238.62 1238.8 
10240.11 1238.8410248.89 1239.4310251.42 1239.5710260.22 1239.8810260 .49 1239.89 
10266.13 1240.0310270.55 1240.1710275.89 1240.0810279.64 1239.9610283.82 1239.78 

10300 1239.7 

Manning's n values 3 

..... ~~: ... ~.~:! ..... ~;: ... ~.~:! ..... ~;: ... ~.~=! 
9700 .025 9873.99 . 0210134. 81 . 025 

Bank Sta: Left Right Coeff Contr. Expan. 
9873 . 9910134.81 

CROSS SECTION 

RIVER: MDOW 
REACH: Reachl 

INPUT 
Description: 

RS: 1.267 

Station Elevation Data 146 

.1 . 3 

..... ~;: .... ~!:~ ..... ~;: •... ~!~~ •...• ~;: •••• ;!:~ ...•. ~;: .... ;!:~ ..... ~;: .... ;!:~ 
97001242 . 44 9706 . 31242.37 9722 . 081242.39 9729.011242.37 9729 . 7 1242.51 

9730.51 1242 . 61 9731.28 1242.62 9735 . 99 1242.89 9740.21 1243.04 9748. 38 1243.2 
9753 . 88 1243 . 14 9763.02 1243.24 9768.96 1243.33 9778.45 1243 . 5 9785. 51 1243.58 
9792 . 58 1243 . 54 9799.431243.49 9808.271243.47 9814.75 1243.49 9816.54 1243.38 
9821.76 1243.26 9826.7 1242.29 9827.63 1242 . 12 9828.43 1241.85 9829.74 1241.4 
9830.12 1239.3 9830.34 1238.39 9831.15 1238.06 9840. 5 1233.19 9843.84 1231.41 
9849.29 1228 . 32 9853.16 1226.01 9856.96 1224.21 9859.82 1223.25 9866.3 1221.34 
9874.17 1219 . 13 9875.56 1218.97 9875.71 1218.95 9876.86 1218.86 9877.13 1218.89 
9877.711218.89 9878.911218.93 9879.661218.98 9880.5 3 1219.11 9882.31219.05 

9883.4 1219.05 9884.14 1218.919884.891218.719886.011218 . 65 9886.95 1218.73 
9888.81 1218.93 9889.06 1218.97 9890.09 1218.63 9897.19 1216.36 9898.21 1216.01 
9900.53 1215.33 9902.05 1214.78 9912.011211.JJ 9913.56 1211.48 9914.54 1211.63 

9916.2 1211 . 69 9918.03 1211.81 9923.64 1211.91 9926.17 1211 . 97 9926.96 1212.24 
9928.091212.63 9928.33 1212.42 9929.44 1211.719937.211211.319940.37 1211.14 
9953.911209.93 9968.2 1208 . 64 9975.2 1207 . 83 9976.411207.68 9982.42 1207.24 
9983.561207.14 9983.77 1207.13 9984.05 1207.119989 .091206.73 9998.65 1206.32 

10000 1206. 2610001. 3 s 1206 . 1910016 . 32 1206 . 7510016. 83 1206. 7810017. 32 1206. 82 
10031.71 1208.3410047.92 1209.4810057.56 1210.1810058 . 15 1210.1610059.52 1210.1 
10068.42 1210.6310073.37 1210.8410086.92 1210.5410089 . 49 1210.4910090.89 1210.84 
10091.75 1210. s 10091.9 1210 . 5110092.16 1210.5510101. JJ 1211.9410101.94 1212.11 
10111.82 1215.1910116.13 1216 . 4510131.06 1220 . 8510143.44 1225.310147.09 1226.43 
10148.97 1227.2510162.55 1233.7610164 . 45 1234.6410164.92 1234.9110165.56 1234.93 
10166.23 1234.9410167.24 1235.17 10169.8 1235.9910173.36 1235.9910174.01 1236.04 
10175.63 1236.0910178.19 1236.3710181.18 1236.4210186.03 1236.7510197.89 1237 
10199.59 1237.0410200.56 1237 . 0510212 . 82 1237 . 2310215.05 1237.5710215.62 1237.69 
10224.97 1239.8510225.62 124010226 . 42 1239 . 92 10235.8 1239.0310235.82 1238.88 
10238.32 1238.910239.95 1239.0110247 . 71 1239.3210253 . 26 1239.5310263.06 1239.67 
10268.77 1239.7810272.72 1239.69 10274 . 81239.7610278 . 611239.7810279.95 1239.84 
10281.911239.8310282.85 1239.7910284 . 95 1239.8810285 . 461239.8710288.541239.86 

10300 1239.8 

Manning ' s n values 3 

..... ~;: ... ~.~!l ..... ~;~ ... ~.~~l ..... ~;: ... ~.~:l 
9700 .OS 9923.64 .03510089.49 .OS 

Bank Sta: Left Right Coeff Contr. Ex pan. 
9889.0610131.06 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description : 

RS: 1.137 

Station Elevation Data 151 

.1 . 3 

..... ~;~ .... ~l:~ ..... ~;~ .... ~!:~ ..... ~;: .... ;!:~ ..... ~;: .... ;l~~ ..... ~;: .... ~!:~ 
9700 1234.79 9701.181234.72 9708.011233.85 9712.22 1233.38 9714.91233.08 

9718.31 1232.6 9721.39 1232.18 9727.9 1231.76 9730.05 1231.56 9731.32 1231.64 
9738.11 1231.22 9739.35 1231.07 9740.67 1230.93 9741.4 5 1230.81 9747.26 1230.14 
9748.05 1230.09 9748.52 1230.04 9755.03 1228.88 9755.91 1228.71 9756.3 1228.61 
9760.82 1228.05 9761.37 1227.92 9762.72 1227.6 9764.061227.38 9774.25 1225.23 
9776.26 1224.97 9776.72 1224.83 9777.73 1224.55 9779.261224.18 9781.64 1223 . 62 
9782.37 1223.44 9782.63 1223.38 9784.15 1222.85 9786.13 1222.31 9786.18 1222.3 
9786.211222.29 9787.72 1222.43 9788.22 1222.54 9790.75 1222.85 9794.34 1223.15 
9797.01 1223.4 9798.47 1223.54 9804.911223.17 9807.81223.25 9808.97 1223.25 
9809.61 1223.16 9815.23 1222.22 9823.52 1220.09 9826.36 1219.4 9829.69 1218.19 
9833.16 1217.2 9837.281215.79 9838.311215.57 9842.881215.36 9846.13 1215.17 
9847.02 1215.22 9857.16 1215.3 9859.63 1215.28 9872.911215.45 9875.67 1215.51 
9876.75 1215 . 56 9879.05 1215.66 9879 . 691215.67 9891.82 1212.05 9893.22 1211.63 
9893.71 1211.47 9894.53 1211.21 9895.05 1211.05 9895.46 1210.91 9897.75 1210.19 

9905.8 1207.64 9909.32 1208.49 9909.56 1208.54 9909.65 1208.57 9909.68 1208.56 
9910.87 1208.21 9914.66 1208.15 9918.13 1208.02 9919.24 1208.25 9919.95 1208.48 
9920.79 1208.09 9921.491207.75 9937.78 1206.7 9945.411206.16 9960.77 1205.15 
9965.35 1204 . 87 9968.98 1204.6 9980 . 35 1203.83 9982.09 1203.69 9988.67 1203.22 
9991.57 1203 . 09 9992 . 65 1203.08 9995 . 27 1203.07 9999.88 1203.09 10000 1203.1 

10007.58 1203 . 6510010.411203.8610021.961204.5910053.291206.5310060.05 1206.94 
10069. 28 1207. 5810078. 85 1207- 7310082 . 35 1207. 7610084. 54 1207- 7910085. 74 1207 . 79 
10089.411208.4110093.42 1209.06 10107.61212.9210110.711213.7510116.39 1215.33 
10120.73 1216.5210127.01 1218.510129 . 781219.3910142.5 5 1224.12 10154.11228.27 
10155.17 1228 . 3710155.95 1228.3910156 . 82 1228.7710157.42 1229.0410161.66 1229.27 
10161.74 1229.2810161.79 1229.2810161.86 1229.2910166.17 1229.8210170.91 1230.09 

10174.7 1230.3510184.48 1230.4510188 . 89 1230.5210192 . 53 1230.5810202.07 1230.94 
10202.74 1230.9410203.96 1231.1410204 . 16 1231.2 210206.5 3 1231.8310209.35 1233 . 18 
10211.23 1233.8410215.09 1235.4710218 . 63 1236 . 410224.5 5 1235.6810232.08 1234 . 74 
10233.76 1234.9310235.791234.9710240 . 66 1234.8910240.76 1234.910241.47 1234.91 
10254 . 73 1235.2710264.99 1235.4710272.17 1235.57 10278.8 1235.5710293.35 1235.61 

10300 1235.59 

Manning's n values 3 

*****;;: ..,.. ~ .~!} ••• ,.;;:u•~•~!l .. ..,.~ ;: ..,. ~.~!! 
9700 .OS 9905.8 .03510085.74 .OS 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Ex pan. 
9879. 6910116- 39 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach1 

INPUT 
Desc ription: 

500.4 soo 499 . 5 

RS: 1.042 

Station Elevation Data 166 

.1 . 3 

..... ;;: .... ;!:~ .•... ;;: .... ;! :~ .•... ;;: ...• ;! :~ ...•• ;;:.***;!;~ ••••• ;;: •••• ;! ;~ 
9700 1215.04 9700.15 1215 . 04 9701. 54 1215 9702 .81 1214.94 9712 1214.89 

9714 . 58 1214.86 9718.88 1214.87 9722.27 1214.87 97 29 .66 1214.94 973 7.67 1214.97 
9741.04 1215.01 9743.12 1214.98 9751.74 1215 . 02 9753 . 56 1215 . 04 9763 .64 1215 
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M{X)WFP rep 
9766.76 1215.02 9775.92 1215.11 9779.26 1215. 14 9787.97 1215.24 9791.07 1215.24 
9796.22 1215 . 18 9798.96 1215.19 9805.311215 . 15 9808.27 1215.28 9809.72 1215.18 
9814.55 1214.83 9815.48 1214.77 9816.4 1214.66 9820.36 1214.08 9821.02 1213 . 95 
9821.291213 . 89 9821.53 1213.77 9823.43 1212 . 8 9825.211213.42 9827.391214.16 

9829 . 2 1214 . 17 9830.67 1214.16 9831.261214.24 9833.43 1214.73 9837.17 1215.56 
9839.72 1216.24 9842.08 1216.65 9843.13 1216.71 9847.11216.75 9849.84 1216.59 
9850.42 1216.57 9853.02 1216.34 9853.48 1216.31 9856.45 1216.47 9856.8 1216.49 
9860.661216.53 9861.04 1216.53 9864.761216.53 9865.22 1216.54 9868.861216.11 
9869.12 1216.19 9869.42 1216.13 9875.13 1215.26 9875.35 1215.22 9882.37 1214 
9881.57 1213.95 9884.88 1213.33 9887.54 1212.58 9888.17 1212.49 9891.39 1211.31 
9892.681210.81 9893.37 1210.53 9896.691209.28 9897.12 1209.14 9900.69 1208.02 
9900.811207.96 9902.03 1207.419904.01 1206 . 8 9904.74 1206.58 9906.4 1206.09 
9910.43 1205.56 9910.811205.49 9911.05 1205 . 54 9913.32 1206.04 9914.74 1205.58 
9914.93 1205.5 9918.411205.62 9918.43 1205.62 9918.531105.65 9910.7 1206.15 
9922.08 1205.7 9922.111205.69 9922.63 1205.66 9941.37 1204.819948.36 1204.31 
9957.11 1203.7 9962.78 1203.33 9967.22 1202 . 919979.07 1201.76 9985.911201.23 
9987.281201.12 9987.7 1201.19990.891201.02 9996.49 1201.04 100001200.99 

10000.27 1200.9910005.58 1201.2510015.43 1201.6210032.67 1203.1510051.26 1204.68 
10062.07 1205 . 22 10065.6 1205.3610069.861205.37 10077.2 1205.3710081.511205.35 
10082.79 1205.2610084.01 1205.2310085.36 1205 . 3210085.45 1205.3310085.49 1205.31 

10087 1205.0710088.75 1205.2810091.45 1205 . 6610097.94 1206.9510105.361208.19 
10111.081209.4210118.83 1211.110127.491212 . 9510131.34 1213.7210133. 24 1214.12 
10143.09 1216.1310148.96 1217.8410150.19 1218.3210151.93 1218.9810154.17 1219.91 

10155 . 2 1219 . 610155.31 1219.5510155.37 1219.5310155.481219.5910156.53 1220.09 
10161.561220.3210167.05 1220.6310170.481220.7510177.081220.9710189.2 1221.38 
10191.57 1221.4310196.51 1221.5110204.34 1221.7310207.05 1221.6710209.88 1221.64 
10110.73 1221.6510212.02 1221.9510215.31 1222 . 9110220.97 122510222.13 1225.34 
10224.58 1225.9 10235.2 1228.210238.691228.7310255.24 123010260.84 1229.68 
10272.22 1229.1410272.32 1229.1310174.23 1229.1910274.77 1229.32 10175.8 1229.36 

10279 . 8 1229 . 4310180.07 1229.4810180. 74 1229. 2410284. 45 12 29. 35102 94. 35 1219. 68 
10300 1229.81 

Manning ' s n values 3 
Sta n val Sta n val Sta n val 

***************** * * * * * * *** **** * * * * * * ** ** ******** 
9700 .OS 9922.08 

Bank Sta: Left Right 
9864. 761014 3. 09 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Description : 

. 03 510085.36 .OS 

Lengths: Left Channel Right 
553.8 555 . 03 555.9 

RS: 0 937 

Station Elevation Data 113 

Coeff Contr. Ex pan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******** ************* * * ******** * * * ** * ****************************** * * ******** * * * 

98001221.519802.62 1220.3 9805.72 1219.119808.161217.39 9810.461215.72 
9811.411215.25 9814.911213.44 9819.891211.49 9820.72 1211.14 9822.04 1211.34 
9826.791211 . 92 9829.891211.93 9831.84 1211.87 9832.35 1211.86 9834.37 1211.79 
9835.84 1211 . 8 9837.03 1211.79 9837.86 1211.79 9839.43 1211.85 9841.1 1211.94 
9842.531211.96 9843.82 1211.98 9845.15 1212.39 9845.26 1212.4 9846.52 1211.95 
9846.61211.919849.61 1211.92 9850.681211.92 9855.481211.98 9857.581212.03 

9859.33 1212.08 9860.55 1212.12 9861.5 1212 . 18 9862.291212.22 9863.211212.27 
9863.72 1212.28 9864.26 1212.42 9865.21 1212.64 9866.81 1213.1 9867.27 1213.2 

9873.2 1213.38 9874.39 1213.39 9874.52 1213.38 9874.91 1213.43 9878.12 1213.49 
9878.99 1213 . 5 9879.291213.51 9880.591213.619883.03 1213.83 9888.72 1213.69 
9892.58 1213.62 9893.51 1213.14 9894.37 1212.51 9903.42 1207.44 9907.42 1206.01 
9910.55 1204.85 9913.85 1204.13 9916.591203.49 9917.2 1203.52 9919.74 1203.71 
9921.53 1203.26 9921.82 1203.19 9922.01 1103.19 9930.27 1203.22 9940.17 1202.7 
9950.22 1202.09 9957.32 1201.59 9963.3 1201.19976.14 1199.99 9976.311199.97 
9976.44 1199.96 9977.66 1199.84 9987.92 1198.85 9989.06 1198.85 10000 1198.75 

10001.75 1198.7410005.691198.9310008.92 1199.110024.63 1200.3510027.72 1200 . 59 
10030.16 1200.7510033.92 1200.9910061.431202.7110066.18 1202.9110073.811203.23 
10083.64 1203.3310088.47 1203.3910089.67 1203.2110090.16 1203.1210090.74 1203.14 
10093.75 1203.2310101.211204.14 10103.5 1204.4210108.791205.6410115.65 1207.25 
10122.94 1109.2910128.661210.9110130.79 1211.5310138.29 1213.7110147.03 1216.62 
10149.34 1217.3810150.13 1217.7310158.37 1221.2210163.89 1224.1110166.78122 5 .59 
10167.04 1225.6810168.781226.3310174.65 1226.6510176.72 1226.77 101811227.02 
10185.25 1227.2510187.711227.35 10200 1227 . 7 

Manning's n va 1 ues 
Sta n val Sta n val Sta n val 

************************************************ 
9800 .05 9921.82 

Bank Sta: Left Right 
9892.5810138.29 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description: 

.03510083.64 .OS 

Lengths: Left channel Right 
556 600.99 631.9 

RS: 0.823 

Station Elevation Data 235 

Coef f contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
**** ********** ************* **************************** *** **** ** **************** 
9544.291218.72 9548.74 1218.53 9549.86 1218.48 95 50.23 1218.45 9556.59 1217.97 
9559.22 1217.75 9560 . 431217.619561.12 1217.52 9562.49 1217 . 42 9565.97 1217.1 
9567 . 37 1217.19567 . 65 1217 . 02 9568 . 94 1216.48 9569.35 1216.43 9569.54 1216.41 
9571.85 1216.16 9572 . 34 1216 . 1 9573.46 1215 .95 9573.59 1215.93 9574.2 1215 .8 
9577.54 1215.23 9578 . 56 1215.11 9579.68 121 5.04 9581.57 1214.95 9583.01 1214.87 
9585.27 1214.67 9587 . 08 1214.54 9588.2 1214.54 9588.81 1214.56 9590.91 1214.52 
9591.91 1214.43 9592 . 18 1214.42 9592.76 1214.42 9595 . 84 1214.37 9596.33 1214.36 
9596.35 1214.36 9596 . 93 1214 . 25 9600.82 1213.46 9603.41 1212.71 9605.17 1212.22 
960 5 .35 1211.11 9606 . 4 1211 . 74 9611 . 18 1209.87 9612.39 1209.59 9613.74 1209.24 
9616.92 1208.52 9617.45 1208.47 9619.21 1208.27 9620.62 1208.13 9621.03 1208.04 
9621.73 1207.81 9622.26 1207.55 9622.82 1207.34 9625.81 1107.11 9627.34 1107.06 
9627.78 1107.01 9628.86 1206.76 9631.77 1206. 5 9633.9 1206.43 9634.48 1206.48 
9637.491206.45 9637.95 1206.45 9638.98 1206.46 9647.16 1206.23 9647.84 1206.24 
9648.59 1106.14 9650.86 1206.32 9651.39 1206.33 9653.18 1206.44 9653.78 1206.46 
9656.36 1106.57 9658.87 1206.77 9663.69 1207.18 9667.81 1207.31 9668.17 1107.31 

9668 . S 1207.33 9675.06 1207.72 9675.62 1207.75 9676.46 1207.79 9684.74 1108. OS 
9686 .01 1208.09 9689.37 1208.33 9693.71 1208.32 9694.76 1208.35 9697.28 1208.27 
9701.04 1208.23 9704.84 1208.24 9706 . 791208.25 9708.92 1208.32 9714.28 1208.36 
9714.88 1208 . 36 9723 .82 1208.36 9723.91 1208.36 9736.22 1108.17 9736.28 1208.17 
9736.561208 . 17 9736.72 1208.16 9744.19 1208.07 9752.75 1207.88 9752.96 1207.88 
97 53.13 1207 . 87 9764.19 1207.44 9764.71 1207.42 9764.99 1207.4 9765.24 1207.39 
9775.361207.09 9775 . 68 1207.12 9776.47 1207.07 9777.54 1206.95 9778.711206.89 
9785.711206.67 9786 . 52 1206 . 7 9787.6 1206.66 9787.8 1206.59 9789.161206.56 
9790.67 1206 . 38 9790.77 1206.37 9791.18 1206.32 9792.5 1206.24 9793.02 1206.19 
9793 . 511206.13 9794.74 1206.18 9796.19 1206.07 9799.95 1205.82 9801.77 1205.8 
9804 . 17 1205.57 9807.8 1205 . 6 9809.18 1205.62 9814.43 1205.55 9816.07 1105 . 51 

9819.6 1205 . 54 9820.78 1205.53 9823.19 1205.59 9825.41 1205.4 9825.68 1205.38 
9825.72 1205 . 38 9818.5 1205.11 9834.16 1205.15 9837.42 1205.07 9838.15 110 5 .01 

9843.1 1205.12 9843.77 1205.09 9847 1205. 25 9851.85 1205.13 9852.38 120 5 .12 
9857 . 14 1205.02 9860.07 1205.04 9864.31 1205.01 9866.07 1205.04 9868.66 1205 .03 
9869 . 53 1105.13 9870.11 1205.2 9871 . 34 1104.62 987 5 .98 1203.68 9879. 26 1202.97 
9882. 01 1202.33 9890.6 1201.19 9893 . 25 1200.86 9897. 55 1200 . 49 9898. 2 1200.42 
9899 . 07 1100.35 9902.47 1200.16 9908 . 49 1199.8 9908.92 1199.87 9910.49 1100.13 
9911 . 611199.719911.88 1199.6 9922.78 1199 .15 9928.71 1198.8 9936.46 1198. 32 

Pa ge 34 



• 

• 

• 

MOOWFP rep 
9940.111198.119951.77 1197.28 9957.77 1196 . 83 9959.561196.69 9964.44 1196.33 
9966 . 11 1196.21 9967.62 1196.2 9984.17 1196.33 9991.85 1196 . 07 9993.53 1196 . 05 
9999.081195.8410000.011195.7910001.07 1195 . 7310001.781196.0210004.571196.33 

10007 . 961196.6710011.561197.0910017.65 1197 . 4810018.97 1198.3110035.981198 . 81 
10044.75 1199.4410055.13 1200 . 2110060.53 1100.5710064.84 1200.9110075.85 1101.47 
10075.93 1201.4810078.09 1201.82 10081.8 1102.2710082 . 89 1202.43 10088.4 1203.27 
10101.56 1205.2610115.03 1207.5710119.42 1208.2810131.71 1210.2110132.02 1210 . 26 
10136 . 37 1211.1710137.83 1211 . 4710145.23 1212.9310148.88 1213.5510156.77 1215.26 
10163 . 82 121710174.66 1219.9810183.57 1222.5810189.36 1224.9210192.631226 . 24 
10194.42 1226.45 10197.3 1226.6210201.98 1226.8310104.15 1226.9710204.31 1127.03 
10205 . 39 1227.3410206.31 1227.1110206.74 1227 10109. 5 1227.0610218.43 1227.23 
10223.991227.2910229.47 1227.3510244.82 1227.7810247.72 1227.8510254.32 1227 . 8 
10262.15 1227.7210264.54 1227.8810265.55 1227.910268.78 1228.1810270.66 1228 . 38 

Manning's n Values 4 
Sta n val Sta n val Sta n val Sta n val .............................................................................. *'* *** 

9544.29 .OS 9870.12 .03510078.09 .0210132.02 .05 

Bank Sta: Left Right Lengths: Left: Channel Right Coeff Contr. Expan. 
9595.8410148.88 

CROSS SECTION 

RIVER : MOOW 
REACH: Reachl 

INPUT 
Description: 

103. 9 165. 71 207 

RS: 0. 792 

Station Elevation Data 335 

.3 .s 

••••• ~;: .... ;!~Y ••• *.~;: .... ;!;Y ••••• ~;: •••• ;!;Y ••••• ~;: ••• *;!;Y ••••• ~;: •••• ;!;y 
95001219.74 9503.81219.76 9504.34 1219 . 76 9509.74 1219.819510.87 1219.81 

9511.34 1219.82 9516.331219.78 9519.781219 . 79 9524.931219.74 9527.211219.71 
9529.14 1219.68 9529.34 1219.68 9529.79 1219.68 9531.65 1219.68 9533.87 1219 . 67 

9535.2 1219.64 9535.311219.64 9535.56 1219.65 9535.93 1219.64 9537.53 1219.66 
9538.88 1219.6 9540.3 1219.57 9541.5 1219.57 9543.64 1219.519544.42 1219.47 
9547.72 1219.28 9547.75 1219.28 9547.8 1219.28 9552.4 5 1218.44 9555.38 1217.88 
9555.71117.77 9555.861217.71 9556.2 1217.58 9561.58 1215.19 9568.84 1111 . 77 
9569.5 1212.53 9570.32 1212.21 9578.64 1209.14 9583.09 1207.42 9588.92 1206.07 

9589.19 1206 9590.62 1205.87 9599 . 78 1205.03 9599.95 1205.02 9600.51 1205 . 04 
9600.95 1205.06 9603.8 1204.9 9605.2 1204.86 9607.37 1204.74 9609.08 1204.61 
9609.24 1204.619609.27 1204.59 9611.091104.56 9611 . 29 1204.55 9611.411104.56 
9611. 52 1204. 56 9614. 79 1204. 74 9616. 64 1204. 82 9618. 27 1204. 88 9621. 67 1205 . 06 
9623.93 1205.08 9624.58 1205.08 9628.99 1205.18 9630.78 1205.21 9633.6 1205 . 15 
9635.88 1205.18 9639.31 1205.21 9641.22 1205.21 9642.76 1205 .17 9643.73 1205.15 
9649.67 1205.2 9650.17 1205.22 9651.94 1205 . 19 9657.19 1205.29 9657.23 1105.29 
9657.75 1205.3 9662.94 1205.37 9663.47 1205 . 38 9669.66 1205.4 9672.54 1205.31 
9674.28 1205.31 9675.33 1205.39 9678.58 1205 . 37 9681.09 1205.34 9682.74 1205.28 
9683 . 48 1205.28 9685.36 1205.24 9685.96 1205.19 9687.47 1205.19 9688.15 1105.11 
9689. 88 1205 .13 9691.45 1205 .13 9693-4 1205 .19 9693. 72 1205. 2 9693. 86 1205. 2 
9695.33 1205.16 9696.29 1205.11 9696.71 1205.11 9698.33 1205.11 9700.16 1205 . 11 
9702.92 1205 .12 9703.09 1205 .13 9703. 85 1105 .16 9705. 56 1205. 33 9706.01 1205. 32 
9707.82 1205. 38 9710. 32 1205. 49 9712.48 1205. 42 9712. 65 1205. 42 9712. 73 1205.41 
9720.66 1205.22 9724.49 1205.07 9725.51 1205 9725.84 1204.98 9726.35 1204.93 
9730.31204.57 9733.52 1204.33 9735.381204.119738.48 1203.89 9738.74 1203.88 

9739.46 1203.83 9741.4 1203.66 9743.11 1203.43 9744.5 1203.27 9745.7 1203 .14 
9746.161203.14 9747.15 1203.09 9749.2 1202.99 9749.84 1202.919751.07 1202.73 
9752.47 1202.55 9756 .12 1202.96 9757.48 1203.12 9758.08 1203.12 9765 .95 1 203.05 
9766.98 1203 .OS 9768.43 1202.94 9769.77 1202.93 9770.34 1202.93 9777.37 1202.69 
9778.58 1202.69 9780.49 1202.66 9782.6 1202.69 9784. 3 1202.73 9786.15 1202.73 
9787.41 1202. 81 9789. 36 1203 . 01 9790. 58 1203.01 9792.07 1203 . 01 9793. 77 1103.03 
9796.19 1203.08 9797.05 1203. 12 9798.24 1203.17 9798.8 1203.22 9800.52 1 203.26 
9801.111203.28 9802.791203.27 9804.781203.23 9805.12 1203.219807.22 1103.1 
9808.51 1203.3 9808.89 1203.28 9809.64 1203.27 9809.92 1203.29 9812.06 1203.27 
9817.45 1203.18 9819.31 1203.2 9820.91 1203.21 9821.47 1203.21 9824.81 1203.18 

9825.8 1203.33 9826.44 1203 . 34 9827.12 1203.46 9828.91 1203.86 9829.99 1204.04 
9831.66 1204.84 9834.41 1206.03 9834.46 1206.05 9834.48 1206.06 9834.5 1206.06 
9834. 53 1206.06 9838.12 1205. 76 9838. 49 1205. 69 9838. 79 1205. 66 9841. OS 1205. 23 
9841.51 1205.14 9841.6 1205.11 9845.13 1204.51 9845.39 1204.5 9845.69 1204.5 
9847 . 97 1204.36 9848.561204.53 9849.04 1204.66 9850.081204.719850.12 1204.71 

9857.4 1205.64 9858.38 1205.84 9858 . 65 1205.91 9859.02 1205.96 9859.67 1205.75 
9862.06 1105.15 9863.25 1205.42 9863.51 1105.48 9864.08 1205.24 9864.84 1204.95 
9868.15 1203.48 9870.31 1202.51 9872.02 1202.53 9872.75 1202.59 9873.76 1202.59 
9873.95 1201.58 9874.7 1201.5 9883.14 1201.9 9883.64 1201.86 9887.381101.59 
9891.58 1201.28 9891.94 1201.24 9897.3 1100.82 9897.58 1200.81 9903.76 1100.46 
9904 .13 1200.56 9904.54 1200 . 64 9907.23 1199.99 9908.17 1199.75 9908.76 1199.89 
9912.411200.66 9916.09 1201.09 9916 . 481201.12 9917.911201 . 08 9924.72 1200.94 
9931.76 1200.13 9932.55 1200 . 06 9937.77 1199.82 9946.05 1199.44 9946.67 1199.42 
9946.82 1199.49 9946.92 1199 . 55 9947.14 1199.79 9947.79 1199.69 9950.82 1199.21 
9951.51 1199.19 9952.28 1199.21 9952.81 1198.73 9956.77 1196.4 9958.21 1195.58 
9960.29 1194.81 9962.12 1194.41 9962.54 1194.27 9965.07 1194.05 9965.46 1194.03 
9965.911194.04 9969.14 1194.46 9970.2 1194.66 9982.82 1194.72 9992.39 1194.8 
9998.77 1194.85 10000 1194.8510000.65 1194.8510005.03 1194.8110018.03 1194.76 

10022.36 1194.6810024.36 1194 . 1310025.08 1193.8810025.54 1193.8710026.02 1193.86 
10028.59 1193.84 10031.9 1193.7810034.42 1193.8210038.48 1193.7610039.79 1193.75 
10041.57 1193.7510043.37 1193.7510047.17 1193.7710050.42 1193.7210057.17 1193.77 
10057.25 1193.7810057.33 1193.7910057.511193.8110060.781194.3810063.3 1194.38 
10065.01 1194.1610068.89 1196.5110072.44 1198.0310073.31 1198.5610073.55 1198.83 
10076.89 1199.8710079.631100.6610079.98 1200.5 10080.7 1200.1810081.1 1100.3 
10082.791200.9610084.66 1201.6810085.42 120210086.091202.3710090.411204.74 
10091.66 1205. 4210091. 4 7 1205. 8910093. 39 1206 . 3610095. 45 1207. 2 5 10101 1109. 56 

10103.5 1210.1110103.991210.4610104.69 1210.6810105.161210.5110107.04 1210.67 
10107.13 1214.8510107.61 1224.0410110.86 1224.0610111.74 1224.1510115.48 1224.27 
10118.42 1224.2910120.81 1224.3210125.26 1224 . 3710128 . 47 1224.3710139.47 1224.3 
10143.01 1224.26 10157 1224.210159.59 1224.2110179.06 1224.1210180.82 1224.11 
10181.96 1224.1210198.16 1224.1410199.19 1224.1410212.23 1224.2310213.78 1224.23 
10224.12 1224.2410233.211224.2410234.331224.23 10254. 5 1224.210257.48 1224.21 
10260 . 83 1224.210277.95 1224.13 10283.9 1224.1110297.91 1224.08 10300 1224.07 

Manning's n values 

*****~;! ••• ~.~!l ..... ~;! ..... ~.~:l ..... ~;: ... ~.~!l 
9500 .OS 9960.29 .035 10063.3 .OS 

Bank Sta: Left Right 
954 7. 7210107. 61 

Ineffective Flow 

Lengt:hs: Left channel Right 
250.88 250.88 250.88 

1 

Coeff Contr. 
.3 

Ex pan. 
.5 

Sta L Sta R Elev 
9500 9953.12 1206.32 

10081.6 10300 1207.36 

CULVERT 

RIVER: MDOW 
REACH: Reach! 

INPUT 

Permanent 
F 
F 

RS: 0. 768 

Description: El Mirage Road South Culvert 
Distance from Upstream XS = 59 
Deck/Roadway width 130 
weir coefficient = 2.6 
Upstream Deck/ Roadway coordinates 

num= 9 

..... ~;!.~!.~~:~.~~.~~:~ ....... ~;:.~!.~~r~.~~.~~r~ ..... ~;:.~!.~~r~.~~.~~r~ 
Page 35 



9517 . 8 
97 32.67 

10129.64 

9563.14 
9906.28 

10185.81 

1209 
1206 
1209 

MDOWFP. rep 
1210 
1207 
1208 

Upstream Bridge cross Section Data 
Station Elevation Data num• 335 

9623.85 
10054.48 
102JJ.22 

1208 
1207 
1210 

WW11'WW ~!;!w•••~!;y**** * ~!;!* ***~!;~* * *** ~!;!**1r * ;};~* ••••~;:****;!;~*** 1r * ~;!****;l;y 
95001219.74 9503.8 1219.76 9504.34 1219.76 9509.74 1219.819510.87 1219.82 

9511.34 1219.82 9516.33 1219.78 9519.781219.79 9524.93 1219.74 9527.211219.71 
9529.14 1219.68 9529.34 1219.68 9529.79 1219.68 9531.65 1219.68 9533.87 1219.67 

9535.2 1219.64 9535.31 1219.64 9535.56 1219.65 9535.93 1219.64 9537.53 1219.66 
9538.88 1219.6 9540.3 1219.57 9541.5 1219.57 9543.64 1219 . 51 9544.42 1219.47 
9547 . 72 1219.28 9547.75 1219.28 9547.81219.28 9552.45 1218.44 9555.381217.88 

955 5.7 1217.77 9555.861217.71 9556.2 1217.58 9562.581215.19 9568.84 1212.77 
9569.5 1212.53 9570.32 1212.21 9578.64 1209.14 9583.09 1207.42 9588.92 1206.07 

9589.19 1206 9590.62 1205.87 9599.78 1205.03 9599.95 1205.02 9600.52 1205.04 
9600.95 1205.06 9603.8 1204.9 9605.2 1204.86 9607 . 37 1204.74 9609.08 1204.61 
9609.24 1204.61 9609.27 1204.59 9611.09 1204.56 9611.29 1204.55 9611.41 1204.56 
9611.52 1104.56 9614.79 1104.74 9616.64 1204.82 9618.27 1204.88 9621.67 1105.06 
9623.93 1205.08 9624.58 1205.08 9628.99 1205.18 9630.78 1205.21 9633.6 1205.15 
9635.881205.18 9639.31 1205.119641.22 1205.21 9642.761105.17 9643.73 1105.15 
9649.67 1205.2 9650.17 1205.22 9651.94 1205.19 9657.19 1205.29 9657.23 1205.29 
9657.75 1205 . 3 9662.94 1205.37 9663.47 1205.38 9669.66 1205.4 9672.54 1205 . 31 
9674.281205.319675.33 1205.39 9678.581205.37 9681.091105.34 9682.74 1205.28 
9683.48 1205.28 9685.36 1205.24 9685.96 1205.19 9687.47 1205.19 9688.25 1205 . 12 
9689.88 1205.13 9691.45 1205.13 9693.4 1205.19 9693.72 1205 . 2 9693.86 1205.2 
9695.33 1205.16 9696.29 1205.11 9696.71 1205.11 9698.33 1205.11 9700.16 1205 . 11 
9702.92 1205 . 12 9703 . 09 1205.13 9703.85 1205.16 9705.56 1205.33 9706.01 1205 . 32 
9707.82 1205 . 38 9710.32 1205.49 9712.48 1205.42 9712.65 1205.42 9712.73 1205 . 41 
9720.66 1205.22 9724.49 1205.07 9725.51 1205 9725.84 1104.98 9726.35 1204.93 

9730.3 1204.57 9733.52 1204.33 9735.381204.119738.48 1203.89 9738.74 1203.88 
9739.461203 . 83 9741.4 1203.66 9743.111203.43 9744.5 1203.27 9745.7 1203 . 14 
9746.161203 . 14 9747.15 1203.09 9749.1 1202.99 9749.84 1202.919751.07 1202.73 
9752.47 1202.55 9756.12 1202.96 9757.481203.12 9758.08 1203.12 9765.95 1203.05 
9766.98 1203.05 9768.43 1202.94 9769.77 1202.93 9770.34 1202.93 9777.37 1202.69 
9778.58 1202.69 9780.49 1201.66 9782.6 1202.69 9784.3 1202.73 9786.15 1202.73 
9787.411202.819789.36 1203.019790.581203.019792.07 1203.019793.77 1203.03 
9796.19 1203.08 9797 . 05 1203.12 9798.24 1203.17 9798.8 1203.22 9800.52 1203.26 
9801.111203.28 9802 . 79 1203.27 9804.781203.23 9805.12 1203.219807.22 1203.2 
9808.51 1203.3 9808.89 1203.28 9809.64 1203.27 9809.92 1203.29 9812 . 06 1203.27 
9817.45 1203.18 9819.31 1203.2 9820.91 1203.21 9821.47 1203.21 9824 . 81 1203.28 

9825.8 1203.33 9826.44 1203.34 9827.12 1203.46 9818.91 1203.86 9829.99 1204.04 
9831.66 1204 . 84 9834.41 1206.03 9834.46 1206.05 9834.48 1206.06 9834.5 1206.06 
9834. 53 1206.06 9838 . 12 1205. 76 9838.49 1205. 69 9838. 79 1205. 66 9841. OS 1205. 2 3 
9841.51 1205.14 9841.6 1205.11 9845.13 1204.51 9845.39 1204.5 9845.69 1204 . 5 
9847.97 1204 . 36 9848.561204.53 9849.04 1204.66 9850.08 1204.719850.12 1204.71 

9857.4 1205.64 9858 . 381205.84 9858.65 1205.919859.02 1205.96 9859.67 1205.75 
9862.061205.15 9863.25 1205.42 9863.52 1205.48 9864.08 1205.24 9864.84 1204.95 
9868.15 1203.48 9870.311202.51 9872.02 1202.53 9872.75 1202.59 9873 . 761202.59 
9873.95 1202.58 9874.7 1202.5 9883.24 1201.9 9883.64 1201.86 9887 . 38 1101.59 
9891.58 1201.28 9891.94 1201.24 9897.3 1200.82 9897.58 1200.819903 . 76 1200.46 
9904.13 1200.56 9904.54 1200.64 9907.23 1199.99 9908.17 1199.75 9908 . 761199.89 
9912 . 41 1200. 66 9916.09 1201.09 9916.48 1201.12 9917. 91 1201.08 9924 . 71 1200. 94 
9931.76 1200.13 9932 . 55 1200.06 9937.77 1199.82 9946.05 1199.44 9946 . 67 1199.42 
9946.82 1199.49 9946.911199.55 9947.14 1199.79 9947.79 1199.69 9950.82 1199.21 
9951.51 1199 . 19 9952 . 28 1199.12 9951.81 1198.73 9956.77 1196.4 9958.21 1195.58 
9960.29 1194 . 81 9962.12 1194. 41 9962.54 1194.27 9965.07 1194.05 9965.46 1194.03 
~U~M~14~.%~.2~.H~.~~.72~.H~.8 
9998.77 1194.85 10000 1194.8510000.65 1194.8510005.03 1194.8210018.03 1194.76 

10022.36 1194.681002 4.36 1194.1310025.08 1193.8810025.54 1193.8710026.02 1193.86 
10028.591193.84 10031.91193.7810034.42 1193.8110038.48 1193.7610039 . 791193.75 
10041.57 1193.7510043 . 37 1193.7510047.17 1193.7710050.42 1193.7210057 . 17 1193.77 
10057.25 1193.7810057.331193.7910057.51 1193.8110060.78 1194.3810063 . 3 1194.38 
10065.01 1194.2610068.89 1196.5110072.44 1198.0310073.31 1198.5610073 . 55 1198.83 
10076.89 1199.8710079 . 63 1200.6610079.98 1200.5 10080.7 1200.18 10081.1 1200.3 
10082. 79 1200 . 9610084. 66 1101.6810085.42 110110086.09 1202. 3710090. 41 1204. 74 
10091.66 1205.4210092.47 1205.8910093.39 1206.3610095.45 1207.25 10101 1209.56 
10103.5 1210.1110103.99 1210.4610104.69 1210.6810105 . 16 1210.5110107.04 1210.67 

10107 .13 1214.8510107.611224.0410110.861224.0610111.74 1224.1510115.48 1224.27 
10118.42 1224.2910120.811224.3210125.261224.3710128.47 1224.3710139.47 1224.3 
10143 . 01 1224.26 10157 1224.210159.59 1224.2110179.06 1224.1210180.82 1224.11 
10181.96 1224.1210198.16 1224.1410199.19 1224.1410212.23 1224 .2310213.78 1224.23 
10224.12 1224.2410233.2 1 1114.1410234.33 1224.23 10154.5 1214.210257.48 1224.21 
10260.83 1224.210277.95 1224.13 10283.91224.1110297.91 1224.08 10300 1224.07 

Manning ' s n va 1 ues 3 
Sta n val Sta n val Sta n val 

WWWWW*1<****'*******'****'*'* *'* *1<** ** 1<11' 11' W"'***'**'***WW1< 
9500 .OS 9960.29 .035 10063.3 .OS 

Bank Sta: Left Right Coeff Contr. Expan. 
9547.7210107 . 61 .3 .5 

Ineffective Flow 
Sta L Sta R Elev Permanent 

9500 9953 . 12 1206.32 
10081.6 10300 1207.36 

Downstream Deck/ Roadway Coordinates 
num= 9 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

WW1<W V11'WWW***•**'*'*'*'****•• •*******•****•*******W* WW************•*'"'* *R***** 
9406.69 
9621.56 

10018.53 

1210 
1207 
1208 

9452.03 
9795.17 
10074.7 

Downstream Bridge Cross Section Data 

1209 
1206 
1209 

Stati on Elevation Data num= 194 

9512.74 
9943.37 

10122.11 

1208 
1207 
1210 

* ****~;:***'"' ;!;~.****;;!*** * ;l;~ ••••• ;;!,, ... ;l;~ * * *** ;;:****;l;~. ** **;;: •• 11'1r ;l;~ 
9388.89 1210.86 9395.87 1210.95 9400.19 1211 9402.27 1210.97 9403.44 1210.97 
9414.14 1211.37 9416.24 1211.43 9429.06 1211.89 9431.19 1211.98 9432 . 04 1212 
9438.45 1212.22 9447.81212.519448.47 1212.53 9457.27 1212.64 9462.39 1212.77 
9470.92 1212.82 9474.46 1212.79 9482.89 1212.78 9483.79 1212.75 9486.21 1212.66 
9489.96 1212.52 9491.83 1212.52 9493.15 1212.48 9498 . 9 1212.14 9502.07 1211.87 
9508.48 1211.03 9509.29 1210 . 93 9510.07 1210.77 9513.11 1210.17 9521.34 1208.6 
9526.82 1207.71 9528.7 1207.3 9530.66 1206.94 9535.11205.99 9541.16 1204.85 
9542.81204.75 9546.74 1204 . 23 9546.86 1204.18 9549.3 1203.48 9551.3 1203.05 

9553.911202.63 9555.3 1202.4 9557.96 1202.29 9562.49 1202.14 9565.03 1202.14 
9570.711202.16 9574.08 1202.2 9581.44 1202.45 9581.59 1202.44 9581.64 1202.44 
9581.711202.44 9587.881202.25 9590.84 1202.19 9593.63 1202.08 9596.78 1201.89 
9599.49 1201.8 9604.17 1201.74 9606.86 1201.69 9613.63 1201.64 9616.66 1201.56 
9620.41 1201.56 9628.811201.53 9632.44 1201.55 9635.95 1201.54 9639.99 1201.5 
9644.63 1201.4 9651.66 1201.28 9656.1 1201.23 9656.88 1201.23 9666.82 1201.2 
9669.87 1201.19 9670.33 1201.2 9674.1 1201.18 9680.77 1201.14 9692.98 1201.2 
9697. 53 1201. 22 9698. 55 1101.13 9707 .11 1201. 2 3 9709. 81 1201. 24 9711.07 1201. 24 
972 2 .01 1201.14 9723.25 1201.14 9731.53 1101.29 9734.46 1201.16 9737.27 1101.2 
974 5. 54 1201.03 9751.92 1200.89 9754.79 1200.85 9760.63 1200.74 9764.76 1200.61 
9768. 52 1200.58 9783.55 1200.43 9784.62 1200.41 9785.63 1200.42 9798.66 1200.46 
9802.07 1200.42 9806.54 1200.43 9814.32 1200.37 9815.78 1200.27 9819 1200. 24 
9821.8912 00.18 9824.781200.17 9825.161200.14 9832.23 1200.08 9843.2 3 1199.96 
9846.67 1199.88 9847.37 1199.87 9849.12 1199.69 9858.16 1198.91 9859.13 1198. 54 
98 59.72 1198. 33 9861.081198.02 9861.85 1197.85 9862.35 1197.92 9863.6 1198.08 
9866.01 1198.76 9868.67 1199.47 9872.73 1100.54 987 5 .17 1101.18 9877 . 25 1201.73 

9878.2 1201.93 9879.29 1202 . 12 9881.95 1202.57 9886.24 1202.53 9889.97 1202.5 
9893.39 1202.34 9897.17 1202.2 9913.31 1200.41 9920.47 1199.62 9920.92 1199.78 
9911.68 1199.98 9924.65 1199.34 9927.32 1198.67 9932.94 1195.219938.97 1191.95 
9946.26 1193.04 9948.06 1193.29 9959.16 1193.44 9962.68 1193.47 9966 . 36 1193 .42 
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• 

• 

• 

MDOWFP rep 
9972.381193.27 9973 . 07 1193.25 9974.77 1193.26 9981.681193.33 9987.94 1193.34 
9989.14 1193.34 9989.11 1193.34 9993.31 1193.34 9997.36 1193.39 10000 1193.45 

10002.49 1193.51 10008.3 1193.5210011.33 1193.5910016.04 1193.6410019.74 1193.63 
10024.45 1193.38 10017.3 1193.1710030.86 1193.1110034.11 1193.0510035.16 1193 
10039.74 1191.5110039.83 1191.4910043.58 1191.0210043.99 1190.9810054.53 1193.64 
10056.25 1194 . 35 10057 . 6 1195.33 10060.4 1197.8110061.94 1200.0610063.63 1200.64 
10073.24 1105.39 10074.9 1106.1410075.41 1106.4510079.88 1108.39 10081.6 1109.07 
10086.96 1211.1610089 . 55 1211 . 5810098.74 1213.6410099.18 1218.8610099.58 1224.29 

10102.4 1223.9910104 . 43 1223 . 910106.17 1223.8710109.19 1223.8610113.06 1223.79 
10118.4 1223.7610125 . 49 1223.6710132.65 1223.6610141.47 1223.6510156.88 1223.71 

10162.46 1223.74 10172 . 4 1223.8 10175.4 1223.8510188.89 1223.98 

Manning's n values 

••••• ~;:**.~ *~!! ••••• ;~: ••• ~.~=! ..... ;;: ... ~.~!! 
9388 . 89 .06 9498.9 .0610098.74 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9498.910098 . 74 .3 . 5 

Ineffective Flow 2 
Sta L Sta R Elev Permanent 

9388.89 9949.16 1204.39 
10034.5210188.89 1205.77 

Number of Culverts "" 1 

Culvert Name Shape Rise Span 
culvert #1 Box 8 10 

~:: ~~=~! = ~ = ~~~~!~1~;~~:~!~5 30 to 75 deg. 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.98 

solution criteria= Highest u.s . EG 
culvert Upstrm oist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef 

14.5 197 . 013 .013 0 .4 1 
Number of Barrels = 7 
Upstream Elevation= 1194.11 
Centerline Stations 

Sta. Sta . Sta. Sta. Sta. Sta . Sta. 
9980 . 68 9992.8110004.9510017.0810029.2110041 . 3510053.48 

Downstream Elevation = 1193.7 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. Sta. Sta . 
9955.4 9967.55 9979.69 9991.8410003.9910016.1310028.28 

CROSS SECTION 

RIVER: MDOW 
REACH : Reach! 

INPUT 
Description : 

RS: 0. 744 

Station Elevation Data 194 

••••• ~~: •••• ~!~~ ••••• ~;:****;2:~*****~;:****;!~~*****~;:****;2:~*****~;: •• *.;2;~ 
9388.89 1210.86 9395.87 1210.95 9400.19 1211 9402.27 1210.97 9403.44 1210.97 
9414.14 1211.37 9416.24 1211.43 9429.06 1211.89 9431.19 1211.98 9432.04 1212 
9438.45 1212 . 22 9447.8 1212.519448 . 47 1212.53 9457.27 1212.64 9462 . 391212.77 
9470.92 1212.82 9474.461212.79 9482 . 891212.78 9483.791212.75 9486 . 211212.66 
9489.96 1212 . 52 9491.83 1212.52 9493 . 15 1212.48 9498.9 1212.14 9502 . 07 1211.87 
9508.48 1211.03 9509.29 1210.93 9510.07 1210.77 9513.22 1210.17 9522.34 1208.6 
9526.82 1207.71 9528.7 1207.3 9530 . 661206.94 9535.11205.99 9542 . 161204.85 

9542.8 1204.75 9546.74 1204.23 9546.86 1204.18 9549.3 1203.48 9551.3 1203.05 
9553.911202.63 9555.3 1202.4 9557 . 961202.29 9562.491202.14 9565 . 03 1202.14 
9570.711202.16 9574.08 1202.2 9581.44 1202.45 9581.591202.44 9581.64 1202.44 
9581.711201.44 9587.88 1202.15 9590.84 1101.19 9593.63 1102.08 9596.781101.89 
9599.49 1201.8 9604.17 1201.74 9606 . 861201.69 9613.63 1201.64 9616.661201.56 
9620.411201.56 9628.811201.53 9632.44 1201.55 9635.95 1201.54 9639.99 1201.5 
9644.63 1201.4 9651.66 1201.28 9656 . 1 1201.23 9656.88 1201.23 9666.82 1201.2 
9669.87 1201.19 9670.33 1201.2 9674 . 11201.18 9680 . 77 1201.14 9692.98 1201.2 
9697.53 1201.22 9698.55 1201.23 9707 . 11 1201.23 9709 . 81 1201.24 9711.07 1201.24 
9722.01 1201.24 9723.25 1201.24 9731.53 1201.29 9734 . 46 1201.26 9737.27 1201.2 
9745. 54 1201. 03 97 51. 92 1200. 89 9754. 79 1200.85 9760. 63 1200. 74 9764. 76 1200. 61 
9768.52 1200.58 9783.55 1200.43 9784.62 1200.41 9785 . 63 1200.42 9798.66 1200.46 
9802.07 1200.42 9806.54 1200.43 9814.32 1200.37 9815.78 1200.27 9819 1200.24 
9821.891200.18 9824.781200.17 9825.16 1200.14 9832.23 1200.08 9843.23 1199.96 
9846.67 1199.88 9847.37 1199.87 9849.12 1199.69 9858.16 1198.91 9859.13 1198.54 
9859.72 1198.33 9861.08 1198.02 9861.85 1197.85 9862.35 1197.92 9863.6 1198.08 
9866.011198.76 9868.67 1199 . 47 9872.73 1200.54 9875.27 1201.28 9877.25 1201.73 

9878.2 1201.93 9879.29 1202 . 12 9881.95 1202 . 57 9886.24 1202 . 53 9889.97 1202.5 
9893.391202.34 9897.17 1202 . 2 9913.311200 . 419920.47 1199 . 62 9920 . 92 1199.78 
9921.681199.98 9924.65 1199 . 34 9927.32 1198 . 67 9932.94 1195 . 219938.97 1191.95 
9946.26 1193.04 9948.06 1193.29 9959.16 1193.44 9962.68 1193.47 9966.36 1193.42 
9972.38 1193.27 9973.07 1193.25 9974.77 1193.26 9981.68 1193.33 9987.94 1193.34 
9989.14 1193.34 9989 . 21 1193.34 9993.32 1193 . 34 9997.36 1193.39 10000 1193.45 

10002.491193.5110008.3 1193.5210011.33 1193.5910016.04 1193.6410019.74 1193.63 
10024.45 1193.38 10027.3 1193.2710030.86 1193.2210034.21 1193.0510035.16 1193 
10039.74 1191.5110039.83 1191.4910043.58 1191.0210043.99 1190.9810054.53 1193.64 
10056.25 1194.35 10057.6 1195.33 10060.4 1197.8110061.94 1200.0610063.63 1200.64 
10073.24 1205.39 10074.9 1206.2410075.41 1206.4510079.88 1208.39 10081.6 1209.07 
10086.96 1211.1610089.55 1211.5810098.741213.6410099.181218.8610099.581224.29 

10102.4 1223.9910104.43 1223.910106.17 1223.8710109.19 1223.8610113.06 1223.79 
10118.4 1223.7610125.491223.6710132.65 1223.6610141.47 1223.6510156.881223.71 

10162.46 1223.74 10172.4 1223.8 10175.4 1223.8510188.89 1223.98 

Manning's n values 

••••• ~;:: •.• ~.~:! •.... ~;: •.• ~.Y:! •••• *~;:***~*Y:! 
9388.89 .06 9498.9 . 0610098.74 .06 

Bank Sta: Left Right 
9498.910098.74 

Ineffective Flow 

Lengths: Left channel 
240.4 185.96 

Right 
179.9 

coeff contr. 
. 3 

Ex pan. 
.5 

Sta L Sta R Elev 
9388.89 9949.16 1204 39 

10034.5210188.89 1205 77 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description: 

2 
Permanent 

F 
F 

RS: 0. 709 

Station Elevation Data 228 

*****;;~****~!:~*****;;!**** ;!~~*****~;!****;!:~*****~;!.*** ;!:~.****;;!**** ;!;~ 
9456.75 1216.56 9457.761216.22 9458.25 1215.97 9462.12 1214.819469.35 1211.66 
9475.81 1208.86 9481.98 1206.26 9482.44 1206.1 9483.4 1205.87 9489.28 1204.53 
9493.11 1204.08 9501.41 1202.79 9505.02 1202.39 9507. 5 1202 9509.37 1201.84 
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MDOWFP rep 
9511.79 1201.57 9518.01 1201.37 9522.76 1201.32 9525.51 1201.3 9528.46 1201.27 
9531.61 1201.24 9534.89 1201.2 9539.75 1201.19 9541.52 1201.15 9545.81 1201.12 
9548.89 1200.99 9553.63 1200.96 9566.24 1201.03 9576 . 34 1200.94 9581.2 1200.88 
9590.591200.75 9600.761200 . 66 9604.161200.62 9607.83 1200.58 9619.32 1200.51 
9626.24 1200.49 9632.32 1200.53 9633 . 84 1200.53 9644.57 1200.57 9646.211200.57 
9646.32 1200.57 9647.1 1200.56 9658.94 1200.34 9660.89 1200.28 9661.84 1200.3 
9667.64 1200.33 9669.87 1200.42 9673.45 1200.42 9674.5 1200.5 9675.86 1200.6 
9677.711200.62 9680.6 1200.72 9682 . 58 1200.73 9685.07 1200.619686.411200.63 
9687.16 1200.78 9688.13 1200.7 9689.19 1200.75 9693.97 1200.76 9705.32 1200.87 

9705 . 8 1200.87 9707 . 86 1200.83 9713.56 1200.92 9715.49 1200.99 9718 . 3 1201.03 
9721.2 1201.08 9721.92 1201.07 9727 . 24 1201.13 9728.94 1201.09 9732 . 24 1200.96 

9735.85 1200.89 9736.62 1200.89 9742.67 1200.95 9742.75 1200.95 9742.8 1200.95 
9748.59 1200.99 9753.38 1200.84 9753.65 1200.82 9758.91 1200.7 9764.22 1200.52 

9765.2 1200.46 9766.1 1200.38 9772.2 1199.32 9772 . 21 1199.32 9773.11 1199.26 
9775.2 1199.05 9777.77 1198.89 9782.2 1198.67 9785.01 1198.53 9789.32 1198.31 

9792.41 1197.91 9793.44 1197.66 9795.33 1197.86 9800 . 15 1198.5 9808.24 1198.28 
9810.891198.23 9819.92 1197.89 9820 . 59 1197.78 9823.6 1196.98 9824.78 1196.96 
9826.82 1197.25 9829.21 1197.4 9831.7 1197.9 9832.33 1197.95 9832.57 1197.94 
9833.39 1197.93 9836.01 1197.69 9836.92 1197.59 9841.72 1197.18 9842.86 1197.06 
9845.27 1196 . 46 9847.01 1196.04 9849.95 1195 . 28 9852 . 39 1195.15 9857.08 1194.81 
9857 .111194 . 82 9857.43 1194.9 9860.11195.519860 . 171195.55 9861.13 1196.04 
9863.52 1197.19 9864.46 1197.24 9874.39 1197.61 9879 . 66 1197.63 9885.19 1197.62 
9888.97 1197.59 9891.82 1197.59 9895.42 1197 . 57 9896.58 1197.56 9898.2 1197 . 89 
9903.08 1198.98 9904.52 1198.73 9910.08 1197 . 79 9914.8 1197.619917.98 1197 . 55 
9924.85 1197 . 37 9931.59 1197.219937.08 1196.74 9940.491196.44 9945.24 1196.15 
9946.291196.04 9948.591195.95 9951.6 1195.72 9953.59 1195 . 5 9957.17 1194.93 
9961.15 1194.61 9962 . 75 1194.53 9963.59 1194.47 9968.37 1194.26 9971.37 1194.07 

99761193.72 9977 . 14 1193 . 6 9979.73 1193.26 9982.431193.27 9985.2 1193.12 
9987.46 1192.96 9989.82 1192.79 9991 1192.66 9992.82 1192.5 9994.57 1192.39 
9996.07 1192. 41 9999. 41 1192 . 48 9999. 99 1192. 4810001. 27 1192. 4810002. 58 1192. 79 

10006.37 1193.4610013.04 1194.9210013.74 1195 . 0610019.21 1194.310020.87 1194.1 
10025.33 1194.3810027 . 47 1194.5810029.48 1194.4810035.591194.1110038.57 1194.09 
10042.37 1194.2310048.07 1195.3710052.37 1196 . 3110055.89 1196.8810058.31 1197.04 
10061.45 1197.3510067.02 1197.3310067.92 1197.35 10068.5 1197.3110073.19 1196.98 
10077 .15 1196.810080.3 7 1196.7610085.81 1196.6410088.08 1196.610089.64 1196.66 
10092.75 1196.7110094.641196.8510097.14 1197.0410099.17 1197.1210103.17 1197.32 

10103.9 1197 . 33 10106 . 2 1197.4410113.55 1196.9610114.03 1196.9210114.54 1196.83 
10119.72 1195.81012 4 .09 1195.3810127.18 1195.07 10128.5 1195.1110133.72 1195.25 

10139.7 1197.0110142.53 1197.9110145.68 1198 . 7710147.24 1199.1810148.52 1199.82 
10161.77 1207.0610163.95 1208.210170.05 1214 . 3510176.27 1220.4310176.54 1220.75 
10178.97 1220.9110181.04 1221.0710184.44 1221.3510185.51 1221.4310189.23 1221.79 

10194.2 1222.210197.26 1222.32 10203 1222.4110203.48 1222.4110206.26 1222.59 
10213 .661222 . 87 10220.7 1223.2810221.05 1223.3 

Manning's n values 
sta n val sta n val Sta n val 

'* '* ***•*****"'* "' "' "'"'"'"'"'"'** ........... "' "' . ... . ................ ,. •• 
9456.75 .06 9931.59 

Bank Sta : Left Right 
9931.5910061.45 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach1 

INPUT 
Description: 

. 0610061.45 . 06 

Lengths: Left Channel Right 
608.3 558.51 463.9 

RS: 0.603 

Station Elevation Dat a 236 

coeff contr. Ex pan. 
.1 . 3 

*****~;: .. u;l;~*****;;~****;l~~****'*~;: •••• ;l;~*'* * *"";;:..,,....,...;l;~ ....... ;;:*** * ;l;~ 
98001197.77 9808.63 1197.86 9815.791198.23 9818.4 1198.32 9820 . 44 1198.46 

9831.611198.36 9831.97 1198.37 9844.961198.82 9852.73 1199.219858.391199.99 
9863 . 73 1200.71 9870 . 96 1201.33 9874. 56 1201.63 9882.24 1202 . 26 9884 . 51 1202.39 
9886 . 03 1202.43 9900.38 1202.78 9906.88 1202.94 9912.37 1203.06 9921.06 1203.22 
9922.89 1203.26 9928.67 1203.35 9942.84 1203.44 9945.98 1203 . 46 9946.01 1203.47 
9946.03 1203.46 9946.05 1203.46 9954.9 1203.41 9957.83 1203.43 9963.89 1203.35 
9965.07 1203.35 9965.811203.32 9966.32 1203.29 9966.781202.57 9970.311197.77 
9970.74 1197.48 9975.711194.07 9978.11192.67 9978.77 1192 . 27 9979.081192.09 
9980.47 1191.17 9982.37 1189.45 9983.5 1188.64 9985.43 1187.6 9987.69 1186.51 
9992.131186.36 9992.15 1186.36 9992.17 1186.37 9995.32 1186.99 100001187.42 

10000.93 1187.5110003.42 1187.810005.04 1188.0410009.71 1188.6610012.34 1188.97 
10018.46 1190.2210018.93 1190.2910024.25 1190.45 10027.4 1190.5810029.28 1190.56 
10033.62 1191.1710037.93 1191.8110040.15 1191.7210047.59 1191.4 10047.9 1191.37 

10048.2 1191.3410052.49 1190.9110057.16 1190.5810058.36 1190.6710059.29 1190.74 
10063.53 1190.91 10066.9 1191.1310067.28 1191.22 10070.8 1191.39 10075.9 1191.34 
10078.86 1191.410080.261191.4410083.59 1191.6310086.761191.7310089.67 1191.75 
10095.23 1191.5810099.22 1191.4910100.39 1191.4710101.56 1191.4110105.4 1190.99 
10106.82 1190.9210109.791190.9410111 . 011190.7710115.54 1190.5210117.17 1190.35 
10118.46 1190.3910121.15 1191.2710122.98 1191.8310126.25 1191.0110129.69 1190.2 
10137.85 1191.1210140.02 1191.2410141.16 1191.1310148.63 1190.6210153.83 1191.44 
10160.32 1192.5210162.52 1192.6910165.19 1192.9210168.52 1192.81 10174 1192.62 

10181 1192.2910184.06 1192.1410187.64 1192.2910189.06 1192 . 3110189.49 1192.35 
10194.41 1192 . 5410197 . 56 1192.6810200.94 1192.8210209.41 1192.910211.58 1192.91 
10213.66 1192.910217.381192.8510218.38 1192.8310221.23 1192.710222.55 1192.62 

102 30. 2 1191. 69102 32. 62 1191.48102 33. 65 1191. 51102 38. 43 1191. 6110245. 69 1192. OS 
10251.35 1192.4510253.39 1192. 4 610255.46 1192.510259.13 1192.4610262.47 1192.48 
10263.11192.4910266.31192.3710270.84 1192.4510283.73 1192.4610292 . 99 1192.5 

10295.34 1192.4610303.27 1191.6710303.511191.6510303 . 58 1191.6410309.291191.59 
10312.3 1191.3910317.67 1190.9910318.85 1191.0810325 . 17 1191.4710327.92 1191.42 

10329.72 1191.4310333.24 1190.7910336.88 1190.1210338.36 1190.1 10339 1190.15 
10341.95 1190.4110344.211190.6710344.73 1190.7410349.84 1191 . 1610350.13 1191.19 
10350.44 1191.2710356.39 1192.8210357 . 68 1192.7610367.25 1192 . 1910369.39 1191.9 
10371.91191.5210373.32 1191.5 10377 . 5 1191.6110381 . 33 1191 . 7210384.43 1191.97 

10389 . 69 1192.3910394.37 1192.7510396.75 1193.0110399.07 1192.7 10400.8 1192.49 
10406.37 1191.7410409.85 1191.4510410.54 1191.4310410 . 94 1191.3910415.45 1190.94 
10421.22 1190.8110423.68 1190.7610425.97 1192.2210426.29 1192.4410427.05 1192.64 
10435.07 1194.9310437.261195.0310437.581195.0610440.511195.0110443.1 1194.91 
10445.21 1194.8810445 . 76 1194.8610448.92 1194.8710450.99 1194.8510451.15 1194.86 
10452 . 561195.0110454.91194.9810457.32 1194.9710460 . 77 1194.9610463.55 1194.87 
10465.591194.7910466.84 1194.7710468.25 1194.7910472.35 1194.8910475.61194.96 
10483.05 1195.3110485.13 1195.2410487.61 1195.1410490.84 1195.2810492.39 1195.26 
10496.061194.8210503.061194.2210507.02 1194.2210513.52 1194.2210515.72 1194.37 
10519.25 1194.5710527.991196.9210531.03 1197.7210533.43 1198.7410540.64 1201.62 
10548.981206.1910559.57 1211.7810561.32 1213.2810563.43 1215 . 02 10563.7 1215.1 
10566.57 1215.8610566.75 1215.8910567.24 1215.9210569.46 1216.1110569.93 1216.02 
10572.25 1215.7610574 . 04 1215.410581.04 1214.1610581.87 1214.0710584.811213.86 
10585.561214.0110590.161214.9810594.24 1215.6210594.97 1215 . 75 10595.4 1215.83 

10600 1216.32 

Manning's n values 

..... ~;: ... ~ .~:l*** * *;;: ... ~ .~:l ..... ~;: ... ~. ~~l 
9800 .06 9979.08 

Bank Sta: Left Right 
9979.0810037.93 

CROSS SECTION 

RIVER: MDOW 
REACH : Reachl 

INPUT 
Descr i pti on: 

.0610037.93 .06 

Lengths: Left channel Right 
510.5 500 400.9 

RS: 0.509 

Coeff Contr. Expan. 
.1 . 3 
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• 

• 

M()()WFP rep 
Station Elevation Data 363 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
··········••******************>~'*************************'~~*********** '~~***** ****** 

9255 . 91 1200.26 9256.62 1200.1 9260.53 1199.7 9262 . 43 1199.56 9262.75 1199.51 
9263 . 45 1199.44 9268.53 1198.89 9274.25 1198.63 9276.8 1198.49 9286.83 1197.75 
9288 . 36 1197.65 9293.62 1197.36 9294.5 1197.29 9296.65 1197 9300.94 1196.35 
9302.65 1196.05 9305.13 1195.42 9305.27 1195.4 9311.91 1194.28 9315.61 1193.98 
9319 . 55 1193.78 9321.79 1193.68 9323.38 1193.59 9329 . 92 1193.29 9335.33 1193 . 07 
9341.02 1192.86 9346.54 1192.71 9355.64 1192.43 9355.8 1192.43 9355.92 1192 . 43 
9356 . 52 1192.44 9363.82 1192.57 9366 1192.61 9367.27 1192.49 9l68.JJ 1192.52 
9372.08 1192.38 9372.09 1192.38 9372 . 1 1192.39 9372.2 5 1192.4 9378.03 1192.94 
9378.19 1192.94 9379.86 1192.86 9381.1 1192 . 84 9384.4 3 1192.52 9386.44 1192.61 
9386.93 1192.63 9388.44 1192.69 9389.75 1192 . 78 9391.17 1192.84 9392.15 1192.96 

9394.9 1193.22 9395.38 1193.26 9395.48 1193 . 26 9397.63 1193.06 9399.29 1193.2 
9400.98 1193.26 9405 . 02 1193 . 62 9408.66 1193.87 9410.19 1193.96 9412.74 1194.22 
9414.09 1194.39 9416.19 1194.57 9419.08 1194 . 83 9423.93 1195.2 9430.91 1195.4 
9435.87 1195.43 9436.09 1195 . 43 9436 . 3 1195 . 43 9436.66 1195.43 9442 . 4 1195.38 
9444.38 1195.28 9451.69 1195.08 9453.2 1195.09 9454.53 1195.02 9463.64 1194.07 
9464.26 1194.01 9464.4 1194.01 9474.52 1193.95 9480.82 1193.8 9483.97 1193.85 
9491.17 1193.6 9491.3 1193.59 9491.52 1193.56 9495.12 1192.96 9496.98 1192.77 
9498.28 1192.62 9498 . 49 1192.61 9498 . 7 1192 . 6 9498.92 1192.59 9499.16 1192.59 
9499.42 1192 . 58 9499.71 1192.57 9500.03 1192.57 9500.39 1192.56 9500.82 1192.55 
9501.32 1192 . 54 9501.94 1192 . 54 9502.74 1192 . 53 9503.79 1192. 51 9505.27 1192.5 
9507.56 1192 . 48 9511.58 1192 . 45 9515.62 1192.39 9516.73 1192.41 9517.19 1192.43 
9519 . 63 1192.45 9531.99 1192.6 9535.891193.25 9536.491193.38 9537.65 1193.42 
9539 .13 1193.38 9543.09 1193.59 9544.32 1193 . 57 9551.92 1193.58 9553.18 1193.46 
9559 .05 1193.01 9564.98 1192.53 9566.41 1192.36 9572.13 1191.64 9571.57 1191.24 
9577.35 1191.319583.08 1191.119584 . 23 1191.02 9587.981190.27 9589.7 1190.04 
9590 . 94 1189. 84 9595. 54 1189. 32 9597. 44 1189. 34 9607. 86 1188. 91 9621. 81 1189. 45 

9625.5 1189.57 9633.17 1189.34 9636.59 1189.23 9638.36 1189.48 9640.61 1189.65 
9648 . 25 1190.42 9651.11 1190.55 9654.27 1190.86 9659.48 1190.84 9663.07 1190.78 
9669 .84 1190.56 9685.111190.99 9687.191191.02 9703.24 1191.24 9705.67 1191.24 
9706.84 1191.32 9713.04 1191.47 9715.28 1191.54 9725.82 1191.41 9730.56 1191.37 
9733 . 48 1191.13 9746.79 1190.38 9766.92 1190.74 9775.02 1191.01 9790.87 1191.56 
9797 . 34 1191. 82 9798.86 1191. 84 9801.14 1191.08 9805. 56 1189. 51 9806.15 1189. 39 
9806 . 44 1189.45 9812.02 1188.57 9815.34 1186.56 9816.28 1185.71 9820.23 1184.55 
9822.04 1183.96 9822.83 1183.9 9823.4 1183.89 9825.58 1183.81 9829 . 51 1183.68 
9831.42 1183.51 9834.23 1183.33 9841.91 1185.44 9842.49 1185.57 9845.83 1185.94 
9846.02 1185.96 9849.61 1186.26 9850.45 1186.22 9851.5 1186.13 9852.27 1186.01 
9856.771185.58 9858.891185.73 9861.14 1185.68 9863 . 191185.73 9865.961186.04 
9866.62 1186 . 05 9868 . 27 1186 . 39 9869.05 1186.41 9869.69 1186.41 9870.08 1186.41 
9887.04 1186.48 9889.2 1186.52 9889.44 1186.52 9889.86 1186.52 9896.22 1186.46 
9897.35 1186.56 9899.38 1186.68 9899.82 1186.68 9900 . 33 1186.73 9902.95 1187.15 
9906.36 1187.12 9908.27 1187.14 9910.67 1187.01 9911.89 1186.98 9912.57 1186.89 
9916.03 1186.66 9918.87 1186.89 9920.49 1187.02 9924 . 13 1187.08 9925.11 1187 . 07 
9928.49 1186.56 9933.63 1185.83 9940.83 1185.93 9947 . 04 1186.01 9948.22 1186.07 
9952.05 1186.25 9956.25 1186.44 9958.66 1186.58 9961.31 1186.34 9963.79 1185.93 

9966.1 1186 9966.77 1185.97 9967.34 1186 9968 . 66 1185.61 9971.53 1184.81 
9975.511185.56 9978.78 1186.08 9980.5 1186.36 9980.62 1186.4 9985.16 1185.49 

9985.4 1185.41 9991.43 1184.99 9999.62 1184.43 9999 . 99 1184.4410000.19 1184.44 
10002.64 1184.610007.44 1186.2310008.58 1186.5910009 . 18 1186.6210013.47 1186.66 
10015.45 1187.3910015.56 1187.4210017.66 1187.3810018.16 1187.4210023.35 1187.3 
10027.92 1187.8510030.081187.7110030.45 1187 . 7510031.45 1188.12 10031.91188.14 
10038.48 1188.410040.34 1188.4710041.88 1188 . 5610043 . 76 1188.5510046.59 1188.47 
10049.74 1188.4110052.48 1189 .110056.26 1190.1510060 . 27 1190.1910063.22 1190.08 
10070.31 119010074.17 1189.9810079.82 1189.8910083.28 1189.8310089.38 1189.55 

10092 . 9 1189.410093.811189.3110098.411189.0310101.311188.8510102.24 1188.88 
10105.12 1188.9510112.02 1189.4410121.25 1190.4610121.781190.5110122.081190.55 
10122.42 1190.5610129.97 1190.9610136.86 1191.3210137.03 1191.Jl10137.11 1191.34 

10137.3 1191.3510147.69 1191.4410155.831191.5510162.03 1191.6110168.87 1191.63 
10171.4 1191.6510185.81 1191.84 10186.5 1191.8410187.92 1191.910196.38 1191.55 

10207.84 1191.0210208.38 1191.0310212.35 1190.910213.25 1190.6310214.28 1190.48 
10215.01 1190.4810217.65 1190.4310219.05 1190.6810220.46 1190.6510221.59 1190.49 
10221.85 1190.410223.44 1190.3510224.02 1190.510224.97 1190.4710241.361190.84 
10247.391190.8610254.39 1191.1110257.12 1191.2710257.29 1191.210257.491191.21 
10257.64 1191.2110259.26 1191.0910271.26 1191.5210273.94 1191.510281.15 1191.62 
10282.54 1191.6410284 . 48 1191.710290 . 82 1192 . 3110292.87 1192 . 5510294.51 1192.8 
10299.27 1193.45 10300.1 1193.6310300.85 1193.7210303.65 1194.2410304.25 1194.44 

103061195.0210310.09 1196.39 10311.41196 . 8910315.11198.9310315.981199.41 
10317.581200.3210321.45 1202.5210322.811203 . 3110327.511205.8910337.11209.89 
10339.03 1210.4710342.02 1211.4510348.58121 3. 7110349.34 1213.9810349.561214 . 06 
10350.94 1214.210351.54 1214.2510352.02 1214.2310353.23 1214.3310354.06 1214.4 
10355.55 1214.3610357.74 1214.4410359.71 1214.3910361.48 1214.3810367.15 1214.48 

10370 . 11214.4810372.Jl1214.4910l82.J5 1214 . 4510383.78 1214.3610384.291214.39 
10385.75 1214 . 4310386.42 1214 . 3210387.781214 .0410390.911213.2710393.981212.38 
10394.981211.9910397.94 1211.1210400.061210.53 

Manning's n values 3 

..... ~~: ... ~.~:! ..... ~;: ... ~.~:! ..... ~;: ... ~.~:! 
9255.91 . 06 9798.86 . 0610056.26 . 06 

Bank Sta : Left Right Coeff Contr. Ex pan. 
9798.8610056.26 

CROSS SECTION 

RIVER: MOOW 
REACH: Reach! 

INPUT 
Description: 

RS: 0.414 

Station Elevation Data 267 

.1 . J 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*****"'*********•******"'******* *****************************"'***************** *** 

9668.361211.62 9669.65 1210.72 9674.381207.36 9679.47 1204.319679.911204.09 
9680.291203.79 9680.581203.66 9683.42 1202.35 9687.59 1199.84 9688 . 42 1199.35 
9689.28 1198.89 9695.03 1196.6 9696.92 1195.81 9697.25 1195.65 9701.24 1193.45 
9701.95 1193.28 9704 1192.4 9706.02 1191.74 9706.35 1191.64 9707.14 1191.43 
9712.511189.75 9714.89 1189.2 9716.5 1189.04 9717.65 1188.85 9723.78 1187.36 
9727.52 1187.27 9727.61187.27 9727.72 1187.26 9731.39 1187.19733.09 1187.05 
9738.39 1186.79 9739.53 1186.8 9740.02 1186.78 9742.92 1186.66 9745.32 1186.61 
9746.06 1186.49 9749.63 1186.15 9750.31 1185.39 9750.67 1184.82 9751.36 1184.41 
9752.05 1184.1 9752.85 1184.12 9753.11 1184.07 9753.27 1184.16 9753.67 1185.42 
9753.811185.67 9753.93 1185.7 9756.131186.06 9757.81186.319758.84 1186.53 
9766.44 1186.51 9766.85 1186.5 9767.02 1186.49 9767.18 1186.48 9770.75 1186.24 
9773.761186.14 9775.75 1186.14 9776.57 1186.16 9792.611186.85 9794.811186.94 
9804.761187.54 9807.92 1187.86 9812.7 1187.84 9817.211188.03 9822.7 1188.09 
9828.961187.74 9837.44 1187.83 9852.7 1187.55 9860.53 1187.39 9863.63 1187.41 
9882.43 1187.79 9891.85 1188.05 9893.28 1187.11 9894.55 1184.99 9896.92 1184.08 
9897.98 1183.43 9900.25 1181.95 9902.09 1180.6 9905.52 1179.67 9906.47 1179.36 
9912.27 1179.21 9915.15 1179.16 9916.17 1179.32 9918.83 1179.86 9920.92 1180.24 
9923.37 1180.74 9924.67 1180.72 9927.24 1180.92 9928.83 1180.919934.84 1180.97 

9934.9 1180.97 9934.91 1180.98 9934.95 1180.99 9939.86 1182.65 9941.56 1183.21 
9944.38 1183.4 9945.65 1183.619949.83 1183.9 9953.311183.79 9956.44 1183.65 
9957.14 1183.53 9960 1183.08 9961.39 1182.86 9963.24 1182.93 9965.52 1182.87 

9967.2 1182.82 9967.631182.819969.191182.62 9971.51 1182.27 9975.69 1181.73 
9978.75 1181.32 9986.99 1181.19987.691181.08 9987.97 1181.08 9988.36 1181.07 
9988.61181.05 9988 . 71 1181.03 9990.73 1180.37 9991.14 1180.32 9993 1180.07 

9995.78 1179.9 9996 . 7 1179 . 8 9997.05 1179.81 9999.99 1179 .8810000.34 1179.89 
10005 .15 1180.310008.16 1180.5410009.37 1180.7110012.14 1180 .8610014.34 1181.1 
10016 . 361181.3110018.97 1181.5610021 . 2 1181.75 10026.9 1182 . 1210028.06 1182.28 
10035.791182.5210036.431182.5610037.95 1182.5510044.41 1182 . 8110044.66 1182.92 
10051.731184.8310060.46 1185.4510061 . 461185.4810061.82 1185.4810067.03 1185.63 
10069.63 1185 . 710069 . 79 1185 . 710070 . 211185.7110071.12 1185.7210088.391185.82 
10091.78 1185.8210096 . 06 1185 . 84 10104.2 1185 . 9610104.6 5 1185.9610104.97 1185.96 
10105.25 1185 . 9410107 . 98 1185. 7910115. JJ 1185.4610122.02 1185. JJ10124. 52 1185.29 
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10127.881185.1210136.181184.5710144 . 3 1184.4710145.871184.4310147.64 1184.32 
10148.01 1184.2610149 . 63 1184.2310151.56 1184.210153.22 1184.1610158.03 1183.98 
10159.11 1183.9410159 . 47 1183.8910160.07 1183.8810161.65 1183.8410166.17 1183.68 
10170.84 1184.0310175.29 1184.0810176.24 118410186.62 1183 . 8110187.11183.81 
10187 . 36 1183.810195.97 1184.0410199.96 1183.9810101.89 1183.9510106.64 1183.98 
10208.09 1183.9910208 . 75 1183.9110209.46 1183.8310214.69 1183.31 10215 1183.3 
10113.75 1181.5510114.081181.5310118.931181.8610131.931181.4410138.811181.07 

10246.7 1182.45 10249 . 5 1182.6310263.54 1184.3710271.24 1185.3710272.491185.35 
10275.7 1185.2110279 . 87 1184.9210281.77 1184.84 10282.9 1184.8310292.17 1184.62 

10194.36 1184.3410197.69 1183.57 10198.7 1183.8210304.51 1184.3910308.17 1184.41 
10311 . 13 1184.4110315 . 3 1184.5210319.85 1184.6710319.92 1184.6610323.02 1184.5 
10327.33 1184.2910328.85 1184.3410335.65 1184.6610341.56 1184.8810343.11 1185.07 
10344.86 1185.1810351.49 1185.7910355.61 1185.8110358.81 1185.8710360.491185.81 
10371.58 1185.4410373.32 1185.1410375.44 1185.110387.67 1184.710389.35 1184.63 
10389.85 1184.61 10390.4 1184.64 10391.5 1184.6810394.31 1184.7110403.81 1184.83 
10422.47 1184.6610427.04 1184.59 10431.8 1184.6710438.01 1184.67 10439.8 1185.17 
10441.02 1185.4610442.64 1185.610444.54 1185.9210445.13 1185.710447.64 1185.31 
10449.71 1185.13 10451.8 1185.1610461.08 1185.1710467.04 1185.1710471.97 1185.14 

10474.8 1185.2610482.54 1185 . 1110488.89 1185.02 10490.2 1184.7510490.92 1184.63 
10491.37 1184.5610491.88 1184.3610493.88 1184.1410496.15 1184.1410501.35 1184.34 
10507.97 1185.1410509.68 1185.5410511.89 1186.710517.35 1188.1910517.691188.39 
10518.03 1188.5410519.95 1189.18 

Manning's n values 
sta n val sta n val Sta n val ................................................ 

9668.36 .06 9894.55 

Bank Sta: Left Right 
9894.5510051.73 

CROSS SECTION 

RIVER: MDOW 
REACH: Reach! 

INPUT 
Description: 

. 0610051.73 . 06 

Lengths: Left Channel Right 
430.6 47 5 .19 507.1 

RS: 0. 324 

Station Elevation Data 360 

Coeff Contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev *************************••····················································· 9810.53 1195.16 9810.7 1195.04 9811.161194.67 9811.51 1194.53 9811.1 1194 . 31 
9824.32 1193.73 9825.261193.619826.091193.47 9826.42 1193.419826.53 1193.4 
9827.66 1193.15 9818.6 1191.97 9830 . 95 1191.16 9833.03 1190.05 9833.33 1189 . 85 
9835.44 1185.33 9835.5 1185.11 9835 . 56 1185.15 9835.64 1185.03 9839.75 1181.18 

9840.1 1180.84 9842.51 1179.41 9843.63 1177.76 9845.28 1176.36 9845.31 1176 . 35 
9845.58 1176.3 9847.47 1175.92 9847 . 811175.89 9848.13 1175.86 9848.79 1175 . 83 
9856.37 1175.78 9863.85 1175.56 9864.13 1175.56 9864.811175.51 9869.56 1175.19 
9871.14 1175.26 9873.94 1175.23 9874.61 1175.2 9876.34 1175.31 9877.57 1175.42 
9879.711175.73 9880.74 1175.9 9881.861176.13 9883.91 1176.5 9885.05 1176.73 
9885.15 1176 . 71 9886.14 1176.71 9886 . 97 1176.91 9889.47 1177.69 9894.18 1179 . 11 
9897.88 1179.4 9900.97 1179.6 9901.24 1179.59 9901.34 1179.59 9903.54 1179 . 49 
9904.711179.42 9904.791179.419904.891179.419906.13 1179.3 9912.65 1178.69 
9913.47 1178.67 9917.57 1178.59 9918.35 1178.64 9911.96 1178.9 9913.71 1178 . 91 

9926.7 1178.93 9938.61 1179.18 9941.33 1179.26 9945.46 1179.3 9947.05 1179 . 3 
9948.16 1179.26 9950.69 1178.88 9956.3 1179.27 9956.49 1179.29 9956.98 1179.28 
9966.57 1179.1 9966.96 1179.09 9970.1 1178.54 9971.01 1178.78 9973.73 1178.91 
9974.92 1178.98 9976.81179.04 9979.74 1179.2 9981.94 1178.48 9984.25 1178.02 
9985 .12 1178.03 9990.28 1178.36 9991.261178.39 9992.391178.13 9994.92 1178.04 
9998 . 48 1178.04 9999.99 1177.98 100001177.9810001.95 1178.0110003.77 1177.98 

10005.93 1178.34 10006.1 1178.3610006.23 1178.42 10007.81178.8710008.24 1179.87 
10010.81 1181.6110014.53 1181.9310010.71 1181.9510013.581181.7810031.01 1181.99 
10032.22 1181.9710032.51 1181.9610043.98 1181.6610046.63 1181.510059.38 1181.43 
10066.97 1181.5810069.66 1181.5610071.93 1181.1510084.57 1180.9610091.73 1181.06 
10094.77 1181.0310098.88 1181.0910107.35 1181.2710117.811180.6710120.13 1180.56 
10124.53 1180.8310125.97 1180.9910126.88 1181.0610127.69 1181.1510130.18 1181.16 
10133.72 1181.2510137 . 64 1181.0910151.88 1181.510154.07 1181.5410166.45 1180.98 
10171.6 1180.9110176 . 91 1180.1110177.17 1180.1310178.69 1179.8510180 . 18 1179.64 

10184.811180.2910186 . 43 1180 . 4910186.67 1180 .4710189.18 1180.67 10191 1180.59 
10191.11 1180.5710193.57 1179.910194.13 1179.6310197.15 1178.7610197 . 51 1178.69 
10199.11 1178. 54 10100. 3 1178. 4610104. 54 1178.4810108. 45 1178. 810109 . 95 1178. 95 
10212.95 1179.0310214.21 1179.0610217.21 1179.610217.781179.7110222.32 1179.35 
10111.99 1179.3610114.16 1179.3910117.05 1179.3410117.67 1179.3410117 . 7 1179.34 
10117.96 1179.3910119 . 46 1179.6910131.97 1179.7610135.37 1179.7710136.68 1179.77 
10236.95 1179.7810240.91179.7710243.691179.9110245.54 1180.4810246 . 15 1180.51 
10154.17 1180.8310158.91 1180.8310163.16 1180.7110171.98 1180.710173 . 98 1180.73 
10176.61 1180.7310278.81 1180.7410184.14 1180 .9310184.661180.7910188.7 1180 
10291.74 1180.110292.79 1180.4210297.47 1180.7510301.45 1181.1310309.17 1180.83 
10310.79 1180.7810318.15 1180 . 8810319.39 1180.8110310.07 1180.5310311.86 1178.66 
10314.57 1178.3110315.511178.1710330.41 1178.8510333.54 1179.1810333.77 1179.31 
10337.12 1179.7310337.87 1179.7810338.52 1179.7210340.85 1179.7810343.48 1179.84 
10344.63 1180.0910346.82 1180.5110352.67 1180.9710353.05 118110353.77 1180.96 
10360.35 1180.610367.58 1178.810367.69 1178.7710367.83 1178.8110370.291179.51 
10370.78 1179.6710373.19 1180.610379.32 1180.8710385.711180.9810388 . 44 1181.04 
10392.17 1180.8610392.53 1180.810394.35 1180.6110395.83 1180.5210402.68 1180.5 
10408.85 1180.6310410.73 1180.5910412.02 1180.5310415.15 1180.4710417.35 1180.41 
10420.77 1180.2610426.59 1179.7510428.05 1179.610431.081178.5410433.92 1177.54 
10441. 2 5 1177. 7410441. 61 1177. 7610446. 98 1178. 21044 7. 65 1178. 241044 7. 83 1178. 24 
10447.961178.2610448.211178.2610448.63 1178.1610453.03 1177.2810456.15 1176.92 
10456.891176.9810457.231176.9510461.08 1177.48 104631177.7610465.14 1178.17 
10470.781179.8210473.22 1180.8110475.44 1180.8710476.931180.9910484.6 1180.71 
10484.781180.6910485.081180.6110491.14 1178.910493.46 1178.8910495.16 1178.61 
10496.61178.5110498.511178.5510505.68 1178.59 10505.8 1178 . 5910507.48 1178.61 

10512.88 1178.7310516.68 1179.42 10516.7 1179 . 4310516.72 1179.4310522.91 1179.77 
10513.94 1179.8310515.391180.1610516.45 1180.410516.71 1180.4110517.58 1180.46 
10519.31 1180.4910551.81 1181.5310556.18 1181.810563.05 1181.410566.14 1181.4 
10570.02 1181.3410571.17 1181.3610575.59 1181.2910576.86 1181.2710580.84 1180.66 
10583.04 1180.4210588.011180.5510594 . 77 1180.7610595.79 1180.7710596.83 1180.86 

10601 1181.1110605.18 1181.1310609 . 11 1181.0610613.58 1181.1410619.88 1181.59 
10624.12 1181.5910625.64 1181.6110651.44 1181.4410658.33 1181.2910661.47 1181.24 
10665.211181.04 10674.81180.2710677.391180 . 1610680.51 118010682.43 1179 . 9 
1068 5 . 73 1179. 810687.08 1179. 7110688. 46 1179 . 7710696. 63 1180.1110698. 56 1180.38 
10699.911180.2810703.741180.0910709 . 87 1179.7310715.02 1179.0510719.55 1178.42 
10724.31 1178.410728.46 1178.3810734.93 1178.4610738.55 1178.5110740.37 1178.91 
10743.181179.4510745.01 1179.8410746 . 63 1180.1710751.47 1181.5610751.9 1181.7 
10752.55 1182.310754.391183.9210756.53 118 5.6710756.63 1185.7510756.66 1185.75 
10758.681186.5210760.32 1186.8110762.34 1187.4810766 . 32 1187.9710769.69 1188.37 
10770.14 1188.4610771.56 1188.9510774.83 1189.3810775.04 1189.4110775.16 1189.47 
10778.63 1190.02 10789.3 1191.8810792.11 1192 .4110795.32 1192.9510797.27 1193.4 
10799.55 1193.8110803.04 1194.1510808.81 1195.1910811.88 1195.5310817.3 1195.84 
10818.17 1195.9110819.03 1195.9510810.17 1195.9110814.97 1196.1410816.55 1196.16 
10828.24 1196.2410830.161196.2310831.381196.2510834.27 1196.4410836.76 1196.6 
10842.711196.9810842.95 119710843.011196.9910843.11 119710843.96 1196.97 

Manning's n va 1 ues 

..... ~ ;~~ .. ~ .~~l ..... ;;~ ... ~.~:l ..... ~;~ ... ~. ~~ l 
9810.53 .06 9839.75 . 0610010. 81 .06 

Bank Sta: Left Right lengths: Left Channel Right coeff contr. Ex pan. 
9839.7510010.81 0 0 0 . 1 . 3 

SUMMARY OF REACH LENGTHS 

Ri ver: MDOW 
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: ••••• ~::~~ •••••••••• ~!~:~*~;:.; ... : •• ~;!; ••• :.~~:~~:!.: .. ~12~; •• : 
*Reach! 4. 794 433 . S* 500* 518.6* 
*Reach! 4.699 493. 3* 519.12 * 522 . 8* 
*Reac h! 4 . 601 478.1* 500* 516 . 3* 
*Reach! 4. 506 666 . s• 624 . 32* 600.9• 
*Reach! 4. 388 494.1* 500* sao. 7* 
*Reach! 4.293 543* 500* 409.9• 
* Reach! 4.199 617 .4* 500* 297 .9* 
*Reach! 4.104 793. 5* 693* 658. 3* 
*Reachl 3.973 530* 500* 490• 
*Reach! 3.878 433.4 * 410. 73 * 399 . 9* 
*Reach! 3.800 414. 5* 500* 522 * 
*Reachl 3. 706 590.8* 617. 7* 623. )'• 
*Reach! 3. 589 481. 7* 500* 555.7* 
*Reachl 3.494 485 * soo• 514.4* 
*Reachl 3. 399 225.4* 260. 73* 266. 7• 
*Reachl 3. 350 208. 5* 208. 5* zos. s• 
*Reach! 3. 330 *Cul vert . . 
*Reachl 3. 310 237 .1* 233. 89* 231.2 * 
*Reach! 3.266 439.8'* 500* 577 .9* 
*Reach1 3.171 319. 5* 500* 656.1* 
*Reach1 3.077 490* 478.23* 346.9* 
*Reach1 2.986 446.4 * 500* 507 .6* 
*Reach1 2.891 575. 3* 551.08* 504.9* 
*Reach1 2. 787 507. 5* 500* 485. 7* 
*Reach1 2.692 318.43* 317. 3* 316.92* 
*Reach1 2.632 154.48* 154.48: 154.48* 
*Reach1 2 . 618 *Culvert * . 
*Reach1 2.603 228. 7* 247. 72 * 290.6* 
*Reac hl 2. 556 434. 5* 500* 515.1* 
*Reachl 2 . 461 523.4* 500* 496 . 4"' 
*Reachl 2 . 367 505 .9* 500* 430.1"' 
*Reac h1 2.272 414. 3* 400.91* 327 . 7* 
*Reac h1 2 .196 . 235. 48* 235.48: 235.48: 
*Reachl 2.174 *culvert . 
* Reachl 2.151 480. 9* 536. 32* 564 .8"' 
*Reachl 2.050 816* 797 .41* 747. 7* 
*Reachl 1.899 soo. s• 500* 499. 5* 
* Reach1 1.804 700 . 3* 702. 71* 704.1* 
* Reach1 1.671 489 . 9* soo• 506.8* 
* Reachl 1. 576 400.4* 399.43* 396.6* 
* Reachl 1. SOl 99.2* 102 .63* 108* 
* Reachl 1.481 403 . 1* 397 . 37* 388.8* 
*Reachl 1.406 236 . 5* 234. 93* 233.4* 
* Reachl 1. 362 sao• 500* 499. 7* 
* Reach1 1.267 685.8* 686. 37* 686.4* 
*Reach1 1.137 500 . 4* 500* 499. 5* 
* Reach1 1.042 553.8* 555 . 03* 555.9* 
*Reach1 0.937 556* 600. 99* 631.9* 
* Reachl 0.813 103.9* 165.71* 207* 
*Reachl 0. 792 250.88* 250.88* 250.88* 
*Reach1 0. 768 *Culvert . 
*Reachl 0 . 744 . 240. 4* 185. 96* 179. 9* 
*Reachl 0. 709 608. 3* 558. 51* 463.9* 
*Reachl 0 . 603 510. 5* 500* 400 .9* 
* Reachl 0 . 509 347 .2* 498 . 38* 566.8* 
"'Reach1 0.414 430 . 6* 475 . 19* 507 .1* 

=~:~~~~***************2;.t~!,.,.,. •••• :.,..,.,.,.,.,.2:,.,.,.,.,..,.,.2:,.**"'****2: 
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FLOODPLAIN WORK MAP 
FOR 

MCMICKEN DAM OUTLET WASH 
FLOODPLAIN DELINEATION STUDY 

CONTRACT FCD 2011 C003 

KEY MAP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 
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MCMICKEN DAM OUTLET WASH 
FLOODPLAIN DELINEATION STUDY 

1500 0 1500 3000 4500 

I ~a~ I 
SCALE· 1 =l :JUU 

SHEET INDEX ENGINEER ----
I 
2-7 

COVER SHEET 
FLOODPLAIN WORK MAP 

RBF CONSUL liNG 
NATHAN E. FORD, P.E. 
2929 N. CENTRAL AVENUE, STE BOO 
PHOENIX, ARIZONA 85012 
PHONE (602) 279-1234 
FAX (602) 279-1411 

DATUM - -
HORIZONTAL: NORTH AMERICAN 
DATUM 1983 

VERTICAL: NORTH AMERICAN 
VERTICAL DATUM 1988 {NAV088) 

ELEVATION REFERENCE MARKS 
@ ERM 4GA2 N 960,390.13 E 578,380.86 {1165.9 FT) 

@ ERM 0366 N 991,733.90 E 569,966.99 {1392.53 FT) 

NOTE: DATA FOR ELEVATION REFERENCE 
MARKS {ERM) 08TAINEO FROM THE 
NATION AL GEODETIC SURVEY DATA SHEETS 
AVAILABLE AT WWW.NGS.NOAA.GOV 

NO TEo 
THIS MAP WAS PREPARED USING 1 FT CONTOUR DATA 
PRO'v10ED BY THE FLOOD CONTROL DISTRICT OF MARICOPA 
COUNTY FROM AERIAL PHOTOGRAPHS FLOWN IN OCTOBER 
2012 BY WOOLPERT UNDER FCD CONTRACT 2011 C033. 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 
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MCMICKEN DAM OUTLET WASH 
FLOODPLAIN DELINEATION STUDY 

200 100 0 200 400 600 

I ~~ . I 
SCALE: 1''=200' 

LEGEND 

~ 
WP& 
I •· . '· I 

1S2WS18B(J37) 

EXISTING ZONE A 

EXISTING ZONE AE 

EXISTING FLOOOWA Y 

HYDRAULIC BASE LINE 

WASH 1.0 . 

®= STATION RIVER MILE 

CROSS SECTION 

0100 (CFS) 

CROSS SECTIONS 

-------- ZONE A FLOODPLAIN 

ZONE AE FLOODPLAIN 

- · - - ZONE X FLOODPLAIN 

---- FLOODWAY 

.. 1700 EXISTING CONTOUR 

1700 
~ BASE FLOOD ELEVATION 

NOTE> 

" « 

"' "' :Q 
0 

~ 

i 
Ia. 

,. 
~ 

THE PARCEL BOUNDARIES AND APN'S ON Tl·iiS SHEET 
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