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1.0 Introduction 

1.1 Purpose of study 
The goal of this project is to delineate an estimated 50 miles of approximate Zone A 100- 
year floodplains within the Sentinel Watershed (Figures 1-1 and 1-2). 

1.2 Authority for the Study 
The Flood Control District of Maricopa County (District) contracted with Project 
Engineering Consultants (PEC) to perform the study using existing 10-foot contour 
interval topographic mapping. The District's contract number is FCD 2004C067 and the 
Notice-to-Proceed date was November 16,2005. The main contacts, addresses and other 
information for the District and PEC are: 

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

Phoenix, Arizona 85009 
Phone: (602)506-1501 
Project Manager: Richard Hams, P.E., CFM 

Project Engineering Consultants, Ltd. 
Address: 2310 W. Mission Lane, Suite 4 

Phoenix, AZ 85021 
Phone: (602)906-1901 
Principal-in-Charge: Steve Miller, P.E., CFM 
Project Manager: Mike Heaton, P.E., CFM 

1.3 Site Location and Description 
The Sentinel Watershed is located in the southwestern part of Maricopa County. The 
study area is bounded by the MaricopalYuma county line to the west, Gila River to the 
north, Painted Rock Mountains to the east, and Barry Goldwater Air Force Range to the 
south. All washes addressed in this study are ephemeral tributaries of the Gila River. The 
study area is divided into 11 distinct sub-watersheds for the purpose of modeling, and the 
washes are named per the District's requirements (Figure 1-2). Naming convention is 
described in Section 4.2.2. 

NTS 
-4 

Figure 1-1 Sentinel Watershed FDS Vicinity Map 
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1.4 Methodology 

1.4.1 Hydrology 
The District provided PEC with aerial photos, land use data, soils data, parcels data, and 
topographic data. Additional USGS Digital Elevation Models (DEMs) were downloaded 
from httr,://www.geocomm.com. 

The watershed modeling software WMS (v7.1, distributed by Environmental Modeling 
Systems, Inc.) was used to develop watershed parameters. The built-in HEC-I model 
(v4.1, developed by the U.S. Army Corps of Engineers) was used to estimate peak 
discharges for the 100-year, 6-hour and 100-year, 24-hour storms based on the watershed 
data calculated by WMS. 

The output of the HEC-1 models was then compared to the results from the USGS 
regional regression equation. A more detailed explanation of the hydrologic methodology 
and results is provided in Section 4. 

1.4.2 Hydraulics and Floodplain Delineation 

WMS was used to develop cross sections from the existing elevation data provided by the 
District. Normal depth was calculated and was used as the downstream boundary 
condition for all of the reaches. Water surface elevations were computed using HEC-RAS 
version 3.13 and the floodplain was delineated using the WMS program. 

1 1.5 Summary of Results 

Peak discharges were estimated for each of the 11 watersheds and are summarized in 
Section 4. Zone A floodplains were delineated for approximately 50 stream miles and are 
presented on work maps in Exhibit F, located at the end of this report. 

Project Engineering Consultants, Ltd. 1 -3 
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The NFP map panels affected for all impacted communities are: 

040037 I MaricopaCounty I AZ I 04013C 1 3425D 1 4/15/1988 

Panel 3375F flooding source: SenF05, SenF06, SenF07, SenGO5, SenH03, SenHO5, 
SenIO5, SenI10, SenI15, SenJO5, SenJ10, SenJ15. 

Panel 3625D flooding source: SenKO5, SenK10, SenK15, SenK20, SenK25, SenK30, 
SenK35. 

Panel 3150F flooding source: SenDO5 

Panel 3400F flooding source: SenDO5, SenEO5, SenElO, SenE15, SenE20, SenE25, 
SenE30, SenE35, SenF03, SenFO5, SenF06, SenF07, SenF10, SenF15, SenF20, SenF25, 
SenF30 

Panel 3650D flooding source: SenK10, SenK20, SenK30, SenK35. 

Panel 3175F flooding source: SenAO5, SenBO5, SenB10, SenB15, SenB20, SenB25, 
SenCO5, SenC10, SenC15, SenC20, SenC25, SenC30, SenC35, SenC40, SenC45. 

Panel 3425D flooding source: SenC20. 

Project Engineering Consultants, Ltd. 2-2 



A. REQUESTED RESPONSE FROM DHS-FEMA 
- 

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

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

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

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

0.M.B No. 1660-0016 
Expires: Augusf 31, 2007 

6. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of 
Homeland Security, Federal Emergency Management Agency, 500 C Street. SW. Washington DC 20472. 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. 

w 

DHS- FEMA Form 81-89. FEB 06 

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

Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 

Community No. 
See attached sheet 

2. Flooding Source: See attached flooding source list 

3. Project Namelldentifier: Sentinel Watershed Zone A Floodplain Delineation Study 

4. FEMA zone designations affected: A (choices: A, AH, AO, AlA30,  A99, AE. AR. V, V1-V30, VE. 6 ,  C, D. X) 

5. Basis for Request and Type of Revision: 

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

Physical Change 17 Improved MethodoiogylData 

Regulatory Floodway Revision Other (Attach Description) 

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

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

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

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization LeveelFloodwall BridgelCuivert 

Dam Fill Other. Attach Description 

a 

Community Name State Map No. Panel No. Effective Date 



C. REVIEW FEE 

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

No. Attach Explanation 

please see the DHS-FEMA Web site at http://www.fema,gov/fhm/frrn feesshtm for Fee Amounts and Exemptions. 

D. SIGNATURE 
.. 
All docLments subm tteo in support of this request are corren to the best of my know edge I understand tnat any false statement may be p~nishab e 
oy fine or lmprlsonmenl under T.tle 18 of the Untted Slates Code. Sect100 1001 

I Name: Richard P. Harris I Company: Flood Control District of Maricopa County I 
2801 W Durango Street 
Phoenix, AZ 85009 

I Signature of Requester (required): 

Daytime Telephone No.: 
(602) 506 1501 

Date: 1 67/&7 

Fax No.: 
(602) 506 4601 

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

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

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

Community Official's Name and Title: Timothy S. Phillips, Chief Engineer and General Manager Telephone No.: 
(602) 506 1501 

Celtifier's Name: Michael D. Heaton 

I Form Name and (Number) Reauired if ... I I 

1 Community Name: Flood Control District of Community Official's Signature (required): Date: 
Maricopa County 

Company Name: Project Engineering Consultants, 
Ltd. 

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

License No.: 25972 

I Riverine Structures ~ d r m  (Form 3) Channel is modified, additionlrevision of bridgelcuiverts, 
additionlrevision of leveelfioodwail, additionlrevision of dam 

Expiration Date: 
March 2007 

Telephone No.: (602) 906 1901 

1 Coastal Analysis Form (Form 4) 

Coastal Structures Form (Form 5) 

Fax No.: 
(602) 906 3080 

Signature: 

~~1~ 

I Alluvial Fan Flooding Form (Form 6) 

Date: 

3-7-  0 7  

New or revised coastal elevations 

Additionlrevision of coastal structure 

Flood control measures on alluvial fans 

~ n s u r e t h e  forms that are appropriate t o  your revision request are Included In your submittal. 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlvERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
-- ~~~~~ ~p~ -~ 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments reaardina the accuracv of the burden estimate and anv suaaestions for reducing this burden to: information Collections Management. 

I U S  ~epartmint  ofjlomeland ~ecbrory Federal Emergency ~ a n a g e m s  Agency, 500 C striel, SW, Wash ngton DC 20472, Papework ~ c d ~ c t  on 
Prolect (1660-0016) Submlsslon of tne form 1s reqJlred to obtaln or reta n oenebs ~nde r  the Natlonal Food Insurance Program Please do not I 

) send your completed survey t o  the above address. I 
Flooding Source: SenAOS 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenAO5 0.774 None 1169 

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

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

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

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

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

DHS - FEMA Form 81-89A. FEE 06 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hvdraulic models. 

, - ~  ~ -~ - ~ .  .~ - ~ ~ -  

I resolution dval id modeling discrepancies will result in ;educed review iime. 

I HEC-Z/HEC-RAS models reviewed with CHECK-ZICHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum - I 
I Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http:llwww.fema,govlFnm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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 alianments 1e.g.. dams, levees. etc.): current wmmunitv easements and boundaries: boundaries of 1 the 

I requesteis property; certification of a registered proiessionai engineer registered in the subject state; location and description'of reference marks: 
and the referenced vertical datum (NGVD, NAVD, etc.). I 

I 0 Annotated FIRM andlor FBFM Included H Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

I. For CLOMR requests, do Base Flood Elevations (BFEs) increase? D y e s  No I 
I For CLOMR requests f either of tne following is the,  please submit evdence of compl'ance with Section 65 12 of the NFlP reg~latlons . The proposed project encroaches upon a reg~latory floodway and woulo result in increases above 0.00 foot . The proposed project encroaches upon a SFHA with or w thout BFEs established an0 would result in ncreases above 1.00 foot I 
2. Does the request involve the placement or proposed placement of fill? Yes El No 

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

3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IXI No 

If Yes. attach evidence of reaulatorv floodwav revision notification. As Per Paraoraah 65.71b)fll of the NFlP Reaulations. notification is reouired ~~. " - .  . .. . " . ~~ ~~ 
~ ,~ ~~ 

for requests involving revlsions to the regulatory floodway. (Not requ~red for revisions to approxmate 1%-annual-chance floodplains [st~died 
Zone A designation) unless a reg~latory floodway is oeing added. Elements and examples of reg~latory floodway revis on notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please submit documentation from the community to show that they have compled w:tn Sectons 9 and 10 of the Endangered Species 
Act (ESA). Secl'on 9 of the ESA pron 011s anyone from 'lanlng or harmngan endangered species. If an actlon might harm an endangered 
spectes, a permit is required from U S  Flsh and Wilollfe Servce or National Marlne Fisheries Service under Setion 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes [XI No I 
I i f  Yes. olease attach   roof of DroDerlv owner notification and acceptance (if available). Elements of and examales of orooerh, owner notification I 
I 

. . ,~ ~~~~ 

can beiound in tne MT-2 ~ o r m  2'lnsir~clions. 

Not :ncl~sive of all appl:caole regulatory requirements For deta:ls, see 44 CFR pans 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency. 500 C Street, SW. Washington DC 20472. Papelwork 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. 

Flooding Source: Sen605 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

Not revised (skip to section 2) €4 No existing analysis Improved data 

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

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

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

Sen605 3.459 None 2617 

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

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

Please enclose all relevant models n alg tal format, maps. computat~ons (Inc ,dmg compuratlon of parameters) and documentat~on to s~pport 
tne new anaiysls The docdrnent. Numer~cal Models Accepted by FEMA for NFlP Usage sts the models acceptea oy DHS-FEMA Tn~s 
document can be fobnd at. hnp lIw fema govlfnmlcn_moal shtm 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

'I 
2. Hvdrauiic Method Used 

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

DHS - FEMA Form 81-89A. FEE 06 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEW has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-:! and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmlfrmfsoft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-ZIHEC-RAS models reviewed with CHECK-21CHECK-RAS? IXI Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: 

- 
Plan Name: File Name: Plan Name: - 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:l~.fema.govlfhm/en_modl.shtm. 

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
m ~ s t  tie-in w:th the effective flooopla~nandreglratory Loodway bomdaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show me boundaries of the revlsed lo/* and 0.2%-annuakchance floodpta~ns and regulatory foodrray tnat ti- n with tne boundar es of the 
effective 1%. and 0.2%-annual-chance floodplain and regulatory floodway at the Jpstream and downstream imlts of the area of revsion. 

n Annotated FlRM andlor FBFM Included W Diaital MaoDina IGISICADD) Data Submitted IRecommended) 

D. COMMON REGULATORY REQUIREMENTS* 

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

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

1 . The broposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

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

If Yes the communitv must be able to certifv that the area to be removed from the sDecial flood hazard area. to Include anv structures or 

I 
~ - 

proposed strJctures, heels all of the standards of the local f.oodp.a:n ordinances, and is reasonably safe from flooding in accwdance with the 
NFlP reg~iations set forth at 44 CFR 603(a)(3) 65.5(a)(4), an0 65.6(a)(14). Please see the MT-2 lnstr~ctions for more information I 1 3. For LOMWCLOMR requests, is the reguiatory fioodway being revised? Yes lXI No I 

I If Yes, attach evidence of regulatory floooway revision notification. As per Paragrapn 657(b)(t) of the NFlP Regu at.ons. nottficaton s required 
for requests .nvolving revisions to tne reg~latory floodway. (Not required for revis ons to approx:mate 1%-annual-chance floodplains [ a~d ied  I 

1 Zone A designationl"nless a regulato~floodway is b e i h  added. Elements and examples of regulatory floodway revision notification can be 1 

I found in t h e ~ ~ - 2  Form 2 instruEtions.j 
- 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit oocumentatlon from tne communty to snow that they nave complied witn Sect~ons 9 and 10 of the Endangereo Species 

Act (ESA). Section 9 of the E M  pronibits anyone from taking' or harming an endangered species. If an actlon mlght harm an eMangered 
species a permit s reqbired from U S  Fish and W ldiife Service or Natqonal Marine Fsheries S e ~ l c e  under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes [ia NO I 
I If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found in the MT-2 Form 2 Instructions. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 166&0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: Augusf 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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. 

Flooding Source: Sen510 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

Not revised (skip to section 2) [i4 No existing analysis Improved data 

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

2. Comparison of Representative 1%-AnnualEhance Discharges 

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

Sen610 0.532 None 1020 

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

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

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach descr~ption)] 
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Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HECd and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http~/lwww.fema.govlfhmlfrm~soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced revlew time. 

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

Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Pian Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:Nw.fema.govlfhrn/en_modl.shtm. 

C. MAPPING REQUIREMENTS 

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

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

I Annotated FIRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS' 

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

I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The orooosed oroiect encroaches upon a requlatorv floodway and would result in increases above 0.00 foot. I 
I . The proposed project encroaches upon a S ~ H A  wiih or without BFEs established and would result in iflcreases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement offill? Yes [XI NO I 
1 i f  Yes. the communitv must be able to certifv that the area to be removed from the soecial flood hazard area. to include anv structures or I 
I proposed Str.Cl.reS. {neets a of the standards of the local floodpla n oro;nances, and is reasonably safe from flooding in accoidance w th the 

NF.P regulat;ons set forth at 44 CFR 60.3(a)(3). 65.5(a)(4). and 65 6(a)(14) Please see the MT-2 instrdctions for more information. I 
I 3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes • No I 
I f Yes, attach ev;dence of regLiatory fioodway revision notification As per Paragraph 65.7(b)(t) of the NFlP Regblations, notifcation ;s required 

for requests involving revslons to the regulatory floodway (Not requ rea for revisions to approx:mate 1%-annual-chance floodplains [studied I 
1 Zone A desianationiunless a reaulatorvfloodwav is beilG added. Elements and examples of reQulatorv floodwav revision notification can be 1 
1 found in theiv7~-2 Fbrm 2 1nstruitions.j 

- 

1 4. For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I if Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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. 

5. For LOMR requests, does this request require propelty owner notification and acceptance of BFE increases? Yes El No 

I 11 Yes, please anach proof of propeny owner notlf~catlon and acceptance (of avalable) Elements of an0 examples of property owner not~fcatfon 
can oe found In the MT-2 Form 2 lnstructaons 

Not tncluslve of all appl~caole regulatory requlrements For deta.1~. see 44 CFR parts 60 ana 65 
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I U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.BNo. 1660-0016 

RIVERINE HYDROLOGY & HYDRAULICS FORM I Expires: August 31. 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 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 fonn. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472, 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. 

Flooding Source: SenB15 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

I Location 
SenB15 

Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
1.601 None 1916 

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

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

I Please enclose all relevant moaeis in digital format, maps, cornputat ons (~ncluo~ng compJtat on of parameters) and doc~mentatlon to support 
tne new analysis The document 'Numerical Models Accepted by FEMA for NFlP Usage' lists the modes accepted by DHS-FEMA Tn~s 
document can oe found at nhp / I w  fema govlfhmlen_modl shtm 

I 4. ReviewlApproval of Analysis 

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

1 5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section 

Downstream Limit 

Water-Surface Elevations (ft.) 
Effective Pro~osedIRevised 

Upstream Limit 

2. Hvdrauiic Method Used 

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

3. Pre-Submittal Review of Hydraulic Models 

( DHS-FEMA has developed two review programs, CHECK3 and CHECK-RAS. to aid in the review of HEC9 and HEC-RAS hydraulic models. a respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of ootential error or concern. These tools do not re~iace enaineerina iudoment. CHECK-2 and CHECK-RAS can be downloaded from I - ~-~ ~ ~~ ~~ - i hti~l iw.fema.aovlfnm/frm soft.shtm. w e  recommend that vou kview vgir H ~ C - 2  and HEC-RAS models with CHECK-2 and CHECK-RAS. 1 

I M i o u  disaaree with a mess~ae. Dlease attach an explanation of why thk message is not valid in this case. Review of vour submittal and I 
I resolution f ival id modeling discrepancies will result in reduced review time. I 

HEC-21HEC-RAS models reviewed with CHECK-2ICHECK-RAS? rn Yes NO 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Modei File Name: 

- 
Plan Name: File Name: Plan Name: 

Revised or Post-Project Conditions Model File Name: 
- 

Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

I 
C. MAPPING REQUIREMENTS 

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

1 Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FiRM andlor FBFM 

e, must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
effective 1 %- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. 

Annotated FIRM andlor FBFM Included IXI Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

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

1 For CLOMR reauests, if either of the followina is true, please submit evidence of compliance with Section 65.12 of the NFlP reaulations: 1 

I The proposed project encroaches Lpona regulatory floodway and wo~ ld  resbit In Increases aoove 0 00 foot 
- . The proposed project encroaches upon a SFHA wltn or w thout BFEs establ~shed and would result in Increases above 1 00 foot I 

2. Does the request involve the placement or proposed placement of fill? Yes €3 No 

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFIP Regulations, notification is required 
for reouests involvina revisions to the reaulatow floodwav. (Not reauired for revisions to approximate 1%-annual-chance floodDlains lstudied 
Zone A designation junless a regulatoryiloodiay is being abded. Elements and exampie's'of regulatory floodway revision notification can be 
found in the MT-2 Form 2 lnstructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please submit oocumentatlon from the community to show that they have compled w;tn Sections 9 and 10 of tne Endangereo Speces 
Act (ESA). Secton 9 of the ESA prohblts anyone from taklng' or harming an enaangered species. If an action m,ght harm an endangered 
species, a permit is required from U.S Fish and Wlldltfe Service or Nationa Mar ne F~sher es Servlce ~ n d e r  Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes €3 No I 
I 

~ ~~ 

If Yes, please anach proof of property owner notafication and acceptance ( f  available). Elements of and examples of propelly owner noti8cat:on 
can oe found in the MT-2 Form 2 lnstructions. 

Not inc l~s ive of all app.lcable regulatory reqdirements For details, see 44 CFR parts 60 and 65. 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.MBNo. 1660.0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I Expires: August 31, 2007 I 

I PAPERWORK REDUCT ION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send I 
I commentsregard ng tne accuracy of the ouraen estmate an0 any suggestions for reauc'ng this burden to: lnformation Collections Management, 

U S. Department of Homelana Secur~ty. Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472, Paperwork Red~ction 
P ipen  (1660-0016). San l sson  of the form is required to obtan or retam benefits under tne National Flood Insurance Program. Please do not I 
send your completed survey to the above address. I 

Flooding Source: SenB20 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Are@ (Sq. Mi.) FIS (CIS) Revised (cfs) 
Sen620 0.380 None 820 

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

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

I Please enclose all relevant modes in d g~tal format, maps, comp-tat ons (1ncIL01ng computation of parameters) and doc~mentatlon to s~ppor l  
the new analysls The doc~ment. N~mer~ca l  Models Accepteo by FEMA for NFlP Usage llsts the modes acceptea by DHS-FEMA Tn~s 
oocument can oe found at hnp rlwww fema govifhmien-moo1 snlm I 

I 4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology I 
I Was sedlment transport consldered? Yes @ No If yes, tnen i .  out Sectlon F (Seolment Transport) of Form 3 If No, then attach 

your explanat.on for why seamenl transport was not cons~dered I 
B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic Models 1 
DHS-FEMA has developed two revlew programs CHECK-2 and CHECK-RAS. to aid n tne revlew of HEC-2 and HEC-RAS hydrau1.c models, 
respectlve y. These review programs verify lnat the hydraulic est:mates and assumptions in the model data are in accordance vvth NFlP 
requirements, and that the data are comparabe w.th the assumptions and m:tat ons of HEC.2rHEC-RAS CHECK-2 and CHECK-RAS identity 
areas of ootential error or concern. These 1001s do not reolace enaineerino i~doment. CHECK-2 and CHECK-RAS can be oownloaded tram I - ~~ ~- ~-~~~~ 

htto:ll&.fema.aov/fhmlfrm soft.shtm. We recommend that vou &view v&r H ~ C - 2  and HEC-RAS models with CHECK-2 and CHECK-RAS. I 
If you disagree with a mess;ige, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies w~i l  result in reduced review time. I 
HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? iX Yes No I 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: 

- 
Plan Name: 

Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: 
- 

Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: 

- 
Plan Name: 

Other - (attach description) File Name: Plan Name: File Name: 
- 

Plan Name: 

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

C. MAPPING REQUIREMENTS 

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

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

I Annotated FIRM andlor FBFM included rn Digital Mapping (GiSICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No i 
1 For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 1 

I 
- . The proposed project encroaches upon a regulatory fioodway an0 wouio result in Increases above 0 00 foot . Tne propose0 project encroaches Lpon a SFHA wtth or wltnoLt BFEs establ shed and would result In Increases aoove 1.00 foot I 

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

3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes !Zi No 1 
if Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the reguiatory floodway. (Not required for revisions to approximate 1%-annual-chance floodpiains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) I 

4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I if Yes, please submit documentation from the commun'ty to show that ihey have complled with Sections 9 and 10 of the Endangered Species 
. Act (ESA). Senion 9 of the ESA prohioits anyone from "taking" or narm:ng an endangereo speces. If an acl'on mght harm an endangereo 

species, a permt is required from U.S. Fisn and Wiiolife Sewlce or National Marine Fisheries Sew:= under Sect:on 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El No 
if Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 lnstructions. 

' Not inclusive of all applicable regulatory requirements. For details. see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expirss:August 31,2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472. 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. 

Flooding Source: Sen625 
Note. Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenB25 0.962 None 1245 

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

C7 Statistical Anaiysis of Gage Records [XI PrecipitationlRunoff Model HEC-1 [TR-20. HEC-1. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant mooels in dtgtlal format maps, computations (Including CompLtatlon of parameters) and documentat on to s~pport 
the new analysls The oocLment, "Numerical Models Accepted by FEMA for NFtP Usage" lists the models accepted by DHS-FEMA Tnts 
docJment can be found at nttp l I w  fema govlfnmlen-mod sntm I 

4. ReviewlApproval of Anaiysis 

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

5. Impacts of Sediment Transport on Hydroiogy 

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

6. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Anaiysis HEC-RAS [HECd . HEC-RAS, Other (Attach description)] 
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I 3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC4 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhm/frm-soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-;? and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-21HEC-RAS models reviewed with CHECK-ZICHECK-RAS? [XI Yes 0 No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: Plan Name: - File Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http://www.fema.govlfUm/en_modl.shtm. 

C. MAPPING REQUIREMENTS 

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

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

I Annotated FlRM andlor FBFM included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS' 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFiP regulations: 1 

I . The propoied project encroaches upona regu.atory floodway and wo~.d result in ncteases aoove 0.00 foot. . The proposed proiect encroaches upon a SFHA witn or witn0t.t BFEs establisned and woud resu r in increases above 1 00 foot. I 
Does the request involve the placement or proposed placement of fill? Yes [XI No 

If Yes, tne communty must be able to certify that the area to oe removed from the special food hazard area, lo include any str~ctures or 
proposed str-ctures, meets ail of tne standards of the local f1oodp.a n ordnances, and is reasonably safe from fioodng in accordance with the 
NFlP regulations set forth at 44 CFR 603(a)(3), 655(a)(4). and 65 6(a)(141. Please see the MT-2 instructcons for more nformation. 

For LOMRlCLOMR requests, is the regulatory floodway being revised? Yes IZ No 

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

For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

If Yes. olease submit documentation from the communitv to show that thev have comwlied with Sections 9 and 10 of the Endanaered Swecies 

I 
. . ,  ~ ~ 

Act (ESA). Section 9 i f t i l e  ESA prohibts anyone 6om"tak,ng' or harmihg an endangered species. If an action might harm i n  endaAgered 
speces, a perm;t is required from U S .  Fish and Wild fe Serv ce or National Marine Fisher:es Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes iZl No I 
I If Yes, pease attach proof of propeny owner not fcation and acceptance (if available). Elements of and examples of properly owner notif~cal'on 

can we found n the MT-2 Form 2 InstrLctions. 

Not inciusLve of ail applicable regdlatory requirements. For detals, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT O F  HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

"1 PAPERWORK REDUCTION ACT I 
Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472. Paperwork Reduction 
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please d o  not  
send your completed survey to the above address. 

Flooding Source: SenCO5 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
SenCO5 26.485 None 8160 

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

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

I Please enclose all relevant models In olgltal format, maps, comp.ra1 ons (Includ.ng cornputallon of parameters) and documentallon to support 
tne new analysls The document, "Numerical Modes Accepted by FEMA for NFlP Usage" llsts the models accepted oy DHS-FEMA Ths 
docJment can be found at hnp N w v  ferna govlfhmlen~rnodl sntm I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdrauiic Method Used 

Hydraulic Analysis HEC-RAS [HECZ , HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.govlfhm/frm~soR.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not vaiid in this case. Review of your submittal and 
resolution of vaiid modeling discrepancies will result in reduced review time. 

I HEC-ZIHEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Proied Conditions Model File Name: Plan Name: File Name: Plan Name - 1  ~~ ~~~ ~~ ~~~ ~ ~~ - ~~~ ~~- . ..~~. . . -. . . . . 

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

http:Nwww.fema.govlfhmlen~rnodl.shtm. I 
C. MAPPING REQUIREMENTS 

I A certified topographlc map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatoly floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
Indicated: stream. road. and other alianments (e.a.. dams. levees. etc.): current communitv easements and boundaries: boundaries of the I 
I 

~~ ~~ ~ ~~~- 

requestei's ~ rope& certification of a registered irofessional inginee, regiiiered in the subject ktate: location and de~cri~t ion'of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). I 

I Annotated FIRM andlor FBFM Included Digital M a ~ ~ i n a  (GiSICADD) Data Submitted lRecommendedl 1 
D. COMMON REGULATORY REQUIREMENTS* 

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? Yes E4 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 01 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forlh at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes [SI No 

If Yes, attacn evidence of regulatory floooway revision notification. As per Paragraph 657(b)(1) of the NFlP Regulations, notificat on is requlreo 
for requests involving revisions to the regulatory floodway. (Not reqJired for revisions to approximate 1%-annual-chance floodplans [stjdied 
Zone A des:gnation] unless a regulatory f oodway is being adoed. Elements and examples of regulatory floodway revision notltcatlon can be 
found in t h e ~ ~ - 2  Form 2 instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please sLbmit ooc~mentat on from the community to show that they have complieo with Sections 9 an0 10 of tne Enoangered Species 
Act (ESP). Section 9 of the ESA prohibts anyone from 'tak ng' or harming an endangereo specles. If an action m~ght harm an enoangered 
spec es, a perm t is required from US .  Fish and Wildlife Serv ce or National Marne Fisheries Service under Section 10 of the ESA. I 
i 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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes H No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments reaardina the accuracv of the burden estimate and anv suaaestions for reducing this burden to: Information Collections Management. 

~ - -< 

U~S.  Depanment ofjlomelano security. Federal Emergency ~ana iement  Agency. 500 c stGet, sw Washington DC 20472, Paperwork ~ iduct io"  
Project (1660.0016). S~omisson of the form is require0 to obtain or retain benefts Lnder tne National F ooa Insurance Program. Please do  not 
send your completed survey t o  the above address. 

Flooding Source: SenClO 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

L3 Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1%-Annualchance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (ds) 
SenClO 20.300 None 7790 

3. Methodology for New Hydrologic Analysis (check ail Ulat apply) 

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-1 [TR-20, HEC-1. HEC-HMS etc.] 
Reg~onal Regression Equations Other (please attach description) 

I Pease enclose at1 relevant models in digital format, maps, computat ons (inc "ding compJtatlon of parameters) ana documentaron to suppon 
the new analysis. The document, "Numer'cal Moaeis Accepted by FEMA for NFiP Usage" I:sts the modeis accepteo by DHS-FEMA Tn s 
oocument can be found at: nttp ilw ferna govlfhmlen-modl.shtm. I 1 4. ReviewlApproval of Analysis I 

I If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvailreview. I 1 5. Impacts of Sediment Transport on Hydrology I 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

e1 2. Hvdraulic Method Used 

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

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

HEC-2/HEC-RAS models reviewed with CHECK-21CHECK-RAS? E4 Yes NO 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Modei' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: Plan Name: - File Name: 

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

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

C. MAPPING REQUIREMENTS 

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

I and the referenced vertical datum (NGVD, NAVD, etc.). 

( Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
must tie-in with the effective floodplain and reguiatory floodway boundaries. Please attach a copy of the effective FiRM,andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tle-ln wlth the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 
I Annotated FlRM and/or FBFM included H Digital Mapping (GISICADD) Data Subm~tted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? O Y e s  q No I 
1 For CLOMR reguests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 1 

I The proposed project encroaches Jpon a regulatory floooway an0 would resLlt in Increases above 0 00 fool . The proposed project encroaches upon a SFHA wltn or wllnoLt BFEs establlsned an0 wo~lo resdlt n lncreases aoove 1 00 foot I 1 2. Does the request involve the placement or proposed placement of fill? Yes No I 

I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets ail of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMWCLOMR requests, is the regulatoryfloodway being revised? Yes E4 No I 

I If Yes, attach evldence of reguiatory floooway revlslon not f catlon As per Paragraph 65 7(b)(l) of the NFlP Regulations, nouficat on 1s reqlrlred 
for rewests ~nvolvlng revlslons to the regulatory floodway (Not requ~red for rev,slons to approxlmate 1%-ann~ai-chance f8oodplalns [st~dleo I 

1 Zone A desianationiunless a reaulato~iloodwav is being added. Elements and examples of regulatory floodway revision notification can be 1 
I found in t he i j l ~ -2  Fbrm 2 instruGtions.j 

- 
I 1 4. For LoMwcLoMR requests, does this request have the potential to impact an endangered species? Yes NO I 

I If Yes, please s~bm;t documentat on from the commdnlty lo show that tney nave compiiea with Sections 9 and 10 of the Enaangereo Species 
Act (ESA). Section 9 of tne ESA prohib'ts anyone from 'laking' or harming an endangered speces If an action mlght harm an endangered 
species, a permit is require0 from U S .  F.sh and W Idl fe Sen, ce or National Marine F sheries Servlce under Section 10 of tne ESA. I 
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. 

5. For LoMR requests, does this request require property owner notification and acceptance of BFE increases? Yes IZ No I 
I If Yes, please altach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found in the MT-2 Form 2 Instructions. 

* Not inclusive of all applicable reguiatoly requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information Unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. 
U.S. Department of Homeland Security. Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472. 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. 

Flooding Source: SenC15 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

Not revised (skip to section 2) ISI No existing analysis Improved date 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenC15 Re-distribufed flow None 3924 

Methodology for New Hydrologic Analysis (check ail that apply) 

Statistical Analysis of Gage Records Precip;tation/Runoff Model HEC-1 [TR-20. HEC-1, HEC-HMS etc.] 
[7 Regional Regress:on Equations Other (please attach oescrlption) 

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

Review/Approval of Analysis 

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

Impacts of Sediment Transport on Hydrology 

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

9. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

e, 2. Hvdraulic Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 
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6. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic Models 3 
DHS-FEMA has deveioDed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HECd and HEC-RAS hydrauiicmodels, 
respecl:veiy. These r&ew programs ve f i  tnat the hydraulic est.mates and assumptons in the model oata are in accoraance hith hFlP 
requirements, an0 that tne aata are comparable with the assumptions and mital'ons of HEC-21HEC.RAS. CHECK-2 and CHECK-RAS ident~fy 
areas of polent,al error or concern. Tnese tools 00 not rep ace engineering j~dgment. CrlECK-2 and CHECK-RAS can be downloaoed from 
nt tp: l iw. fema govlfhmlfrm-sohshtm. We recommeno that you review your h E C 3  and HEC-RAS models w:tn CHECK-2 an0 CHECk-MS. 
If vo.. disaoree w !n a mesraae alease attach an ex0 anation of wnv the messaae 1s not valid n tnis case. Review of VoLr Suornlttai and .. ,-- ...... - .......e., 7~ . .~ . .  ~~~~~ - ~~~ -~ 

resolution of valid modeling discrepancies will result in ieduced review h e .  
- 

HECdlHEC-RAS models reviewed with CHECK-21CHECK-RAS? IXI Yes NO 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model" File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Pian Name: File Name: Plan Name: 

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

http://www.fema.govlfhm/en_modl.shtm. I 
C. MAPPING REQUIREMENTS 

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%-annuai-chance 
floodpiains and reguiatory fioodway (for detailed Zone AE. AO, and AH revisions); location and alignment of all cross sections with stationing control 
Indicated; stream, road, and other alignments (e.g., dams, levees, etc.): current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD. NAVD, etc.). I 

-. ... ~ ~ . ~ . ~  ..-. ~~~~~ .~ ~~ - ~ ~ ~-~ ~~~ 

6- and 0.2%-annual-chance fioodplain and regulatory fioodway at the upstream and dovjnst i imtmi t i  of the area of revision. I 
I Annotated FIRM andlor FBFM Included ISI Dlgital Mapping (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No i 
I For CLOMR reqdests, if ether of the following s true, please subm:t ev'oence of compi;ance with Section 65.12 of tne NFlP reg~latyons 

Tne proposea project encroaches upon a reguiatory floooway and wodld resL11 in Increases aoove 0.00 foot. . The proposed project encroaches upon a SFHA with or wlthout BFEs established and w o ~ i d  res~ l t  in ,ncreases above 1.00 foot I 
I 2. Does the request involve the placement or proposed placement of fill? Yes !XI No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

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

I If Yes attach evidence of regulatory floodway rev sion notifcation. As per Paragrapn 65.7\0)(1) of the NFlP Reg-iat ons, not.Acat!on is required 
for req~ests involving revisions to the regulatory floodway. (Not requ:red for rev;sions to approx mate 1%-annuai-chance floodpians [St~dled 
Zone A oesgnation] ~n less  a regulatory floodway is oeing aooed Elements an0 examples of regulatory floodway revmion not f cation can be I 
found in t h e ~ ~ - 2  Form 2 Instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit docdmentat'on from the comm~nity to show that they have complied witn Sections 9 and 10 of the Enoangereo Species 

Act (ESA). Sect:cn 9 of the ESA prohibits anyone from 'taking' or harm~ng an endangered speces. If an action mignt harm an enoangered 
spec;es, a permt is required from U.S Fish and W dl.fe Sew ce or Nat'onai Marine Fisheries Sew:ce lrnder Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes !XI No 
If Yes. olease attach oroof of ~ r o ~ e r t v  owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I 
. .  . 

can bbiound in the MT-2 ~ o r h  2'lnsir~ctions. 
Not inclus;ve of all appi:cable regulatory requirements For details, see 44 CFR parts 60 ana 65. 

I 
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U S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY 81 HYDRAULICS FORM ~xpints:~ugust 31,2007 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3.25 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 lnformation unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden eslimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472. 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. 

Flooding Source: SenC20 
Note: Fill out one form for each flooding source studied 1 

A. HYDROLOGY 

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

Not revised (skip to section 2) [51 No existing analysis Improved data 

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

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

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

senC20 15.229 None 6320 

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

- I Stattst cal Analysts of Gage Records [51 Precfp~tat onlRunoff Model HEC-I [TR-20, HEC-I. HEC-HMS etc ] 
Reg~onal Regress~on Equations Other (p ease attach descr:ptlon) 

I Please enclose a, relevant models in d~g~tal format, maps, computat ons (~nclud ng computatlon of parameters) and documentat on to s ~ p p o ~ l  
the new ana,yas The doc~ment. '"N~meraal Models Accepted by FEMA for NFlP Usage' lists the models accepted by DHS-FEMA Tn s 
document can oe found at htlp llw fema govlfhm~en-mod sntm I 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes [51 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

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

DHS - FEMA Form 81-89A. FEB 06 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC3 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptlons and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of ootential error or concern. These tools do not rewiace enoineerina iudoment. CHECK-2 and CHECK-RAS can be downloaded from I . ~~~~~ - ~~ 

1 htt~:l&.fema.aov/fnm/frm soft.shtm, w e  recommend (hat YOU &view vs i r  H ~ C - 2  and HEC-RAS models with CHECK-2 and CHECK-RAS. I 
I If i ou  disaaree i i t h  a messaae, please attach an explanation of why thk messaae is not valid in this case. Review of your submittal and 1 

I resolution oivalid modeling discrepancies will result in reduced review iime. I 
HEC-2IHEC-RAS models reviewed with CHECK-Z/CHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model Fiie Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

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

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and reguiatory Roodway to be shown on the revised FlRM and/or FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective, F!RMandlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory fioodway that tle-ln wlth the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 

I Annotated FlRM and/or FBFM Included €4 Digital Mapping (GiS/CADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR reouests. if either of the foiiowina is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 1 

I Tne propoieo project encroaches upona regulatory floodway and wo~ ld  res~.t in hcreases above 0.00 foot. 
The proposed project encroaches upon a SFHA with or w t h o ~ t  BFEs eslablishea and would result in increases above 1.00 foot I 1 2. Does the request involve the placement or proposed placement of fill? Yes IZ No 

I If Yes, the commanity must oe able to cert.fy that tne area to be removed from the special flood hazard area. to incluae any s t r~c t~res  or 
proposed structures, meets all of the stanoards of the local flooaplan or0 nances, ana is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14) Please see the MT-2 instruc1;ons for more informaton. 

1 3. For LOMRICLOMR requests, is the reguiatory floodway being revised? Yes €4 No 

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

1 4. For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please suomit documentation from me comm~nity to show tnat they have complied w.lh Sections 9 and 10 of the Endangered Specles 
Act (ESA). Section 9 of tne ESA prohbits anyone from 'taklng' or harming an endangered species. If an acton m~ght harm an enoangered 
species, a permit is required from U S .  F~sh and Wildllfe Service or Nat onal Marine Fsheries Service under Sect on 10 of the ESA I 
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. 

5. For LOMR reauests, does this request reauire property owner notification and acceptance of BFE increases? Yes rn No I 
I 

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

Not inclusive of ail applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.BNo. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. 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 t o  the above address. 

Flooding Source: SenC25 
Note: Fill out one form for each flooding source studied 

7 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Analysis (check all that apply) I 
I Not revised (skip to section 2) N No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed I 
I 2. Comparison of Representative 1%-Annuai-Chance Discharges 

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

I SenC25 4.765 None 1907 

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

1 Statastlcal Analysls of Gage Records N PrecpltatloniRunoff Mooel HEC-1 ITR-20. HEC-1. HEC-HMS etc ] 
Reglona. Regression Equations Other (please attach descr~pt.on) 

Revised (cfs) I 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This 
document can be found at: http:Nwww.fema.govlfhmlen~modi.shtm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Downstream Limit 

Upstream Limit 

Cross Section Water-Surface Elevations (ft.) 
Effective ProposediRevised 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HECd . HEC-RAS, Other (Attach description)] 
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3. Pre-Submittal Review of Hvdrauiic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering Judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/hmlfrm~soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

/ HEC-2/HEC-RAS models reviewed with CHECK-2ICHECK-RAS? IXI Yes No e 
4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 

- 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - - 

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

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

C. MAPPING REQUIREMENTS 

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

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

I q Annotated FlRM and/or FBFM Included rn Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? D y e s  No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. I 
I . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes IXI No I 
I if Yes, tne community must be able to cen'fy that the area to be removed from !he spec~al food hazard area. to include any structures or 

proposed structures meets all of the standards of the local fooopla n ordinances, and 's reasonaoly safe from flood:ng in accordance w:th the 
NFlP regulations set forth at 44 CFR 60.3(a)(3) 65.5(a)(4) and 656(a)(14). Please see the MT-2 instrbctions for more informaton. I 

I 3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes H No I 

I If Yes, attach evidence of regulatory floodway revision notificetion. As per Paragraph 65.7(b)(I) of the NFiP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) I 1 4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. i f  an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 

"I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? q Yes No I 
I If Yes, please attach proof of property owner not fcat~on and acceptance (if available) Elements of an0 examples of property owner notof catton 

can be found ,n the MT-2 Form 2 Instructtons 

Not ,ncIusive of all applicable regulatory requ rements For detai s, see 44 CFR parts 60 and 65 
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U S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 166&0016 

RiVERlNE HYDROLOGY & HYDRAULICS FORM Expires August 3f,  2007 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. 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. 

Flooding Source: SenC30 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenC30 0.447 None 241 

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

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

I Please enclose ail relevant models :n d:gital format, maps. computations (including computation of parameters) and documentation to sbpport 
the new analysis. Tne document. "Numerics. Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA Tn.s 
doc~ment can oe found at: http 1 l w . f e m a  govlhmlen-modlshtm. I 

4. ReviewIApproval of Anaiysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised I 

I Upstream Limit 

Description Cross Section WaterSurface Elevations (ft.) 
Effective Proposed/Revised I 

2. Hvdraulic Method Used 

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

DHS - FEMA Form 81-89A. FEE 06 River~ne Hydrology & Hydraul~cs Form 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

-. ~ ~ 

~~ ~~~ 

- 1 ht~:~www.fema.aov/fhmlfrm sofi.shtm. We recommend that vou &view vcir H ~ C - 2  and HEC-RAS modeii with CHECK-?and CHECK-F~S. 1 

I If $ou disagree Gth a message, please attach an explanation of why thb message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. I 

I HEC3/HEC-RAS models reviewed with CHECK-ZICHECK-RAS? [XI Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existino or Pre-Proiect Conditions Model File Name: Plan Name: File Name: Plan Name: - 1  - I ~evise; or post-~ioiect Conditions Model File Name: Plan Name: File Name: Plan Name: I I Other - (attach desciiption) File Name: Plan Name: File Name: Plan Name: I 

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

http://www.fema.gov/fhm/en_modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

I Note that the boundaries of the existing or proposed conditions floodplains and reguiatory floodway to be shown on the revised FlRM and/or FBFM 

a must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 

I CJ Annotated FlRM and/or FBFM included R Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes 0 No I 
1 For CLOMR reauests. if either of the followina is true.  lease submit evidence of com~liance with Section 65.12 of the NFiP regulations: I 
I . The proposeo prolect encroaches upona regulatory floodway and wo~ ld  resu 1 in increases aoove 0 00 foot 

- . The proposed project encroaches upon a SFHA w th or w lnoLt BFEs estab ished and would result in Increases above 1 00 foot I 1 2. Does the request involve the placement or proposed placement of fill? Yes €4 No 

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

1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes El No 

I If Yes, attach evidence of regulatoly floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for reouests invoivina revisions to the reoulatorv floodwav. (Not rewired for revisions to aooroximate 1%-annual-chance floodolains lstudied 

I 
.~~~~ ~ 

Zone A de~i~nationjunless a iegulatoiyioodv+ay is being added. ~iements and example's'of regulatory floodway revision n0tkicatio;l can be 
found in the MT-2 Form 2 instructions.) 

1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes • No I 

I if Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. i f  an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section I 0  of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes €4 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I can be found in the MT-2 Form 2 Instructions I 
' Not inauslve of all app icab e regulatoly requirements For details, see 44 CFR pans 60 and 65 
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U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.BNo. 166&0016 

RlVERlNE HYDROLOGY 81 HYDRAULICS FORM Expires ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street. SW. Washington DC 20472, Paperwork Reduction 
Project (1660-0016). Submission of the form is requlred to obtain or retain benefits under the National Flood Insurance Program. Please d o  not 
send your completed survey t o  the above address. 

Flooding Source: SenC35 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenC35 4.296 None 1718 

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

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

I Please enc ose all relevant models in digital format, maps, computat ons (incluaing computation of parameters) and documentat;on to support 
tne new analysis Tne document, "Numerica Models Accepted oy FEMA for NFlP Usage' Ists the models accepted by DHS-FEMA. Tnis 
document can oe found at: http 1 l w . f e m a  govlfhmlen-modlshtm. I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

Downstream Limit 

Upstream Limit 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised .I 2. Hvdraullc Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2 . HEC-MS. Other (Attach description)] 

DHS - FEMA Form 81-89A. FEE 06 Riverine Hydrology & Hydraulics Form 
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8. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC4 and HEC-RAS hydraulic models. 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:l/w.fema.govlfhm/frm~sofi.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced revlew time. 

I HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

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

http://www.fema.govlfhmlen~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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; cerlification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

1 Note that the boundaries of the existing or proposed condkions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 

a must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodpla~ns and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annuai-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 
I Annotated FlRM andlor FBFM Included [SI Dlgltal Mapping (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

) 1 For CLOMR requests, do Base Flood Eievat~ons (BFEs) increase? Yes No I 

I For CLOMR requesn, if eitner of the fo lowlng IS true, please s,bm t evioence of comp,lance with Section 65.12 of the NFlP regulat ons. . The proposed project encroaches upon a regLlatory floodway and w o ~ l d  result ;n Increases aoove 0.00 foot . The proposed prqect encroaches upon a SFHA with or witnout BFEs estab 'shed and wou d result in increases above 1 00 foot. I 
I 2. Does the request involve the placement or proposed placement of fill? Yes [SI No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

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

I If Yes, attach evioence of regulatory floodway revis on notitcatlon. As per Paragraph 65.7(b)(l) of the NFlP Regblations, notification ;s required 
for requests Lnvolvng rev;slons to the regulatory floooway. (Not required for revisions to approx.male 1%-annual-chance floodplains [st,ded 
Zone A designation] unless a reg~latoty floodway fs being added. Elements and examples of regulatory floodway revision not~fication can be I 

I found in t h e ~ ~ - 2  ~ o r m  2 instructions.) I 1 4. For LOMRJCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes No 
If Yes, please attach proof of properly owner notification and acceptance (if available). Elements of and examples of properly owner notification 
can be found in the MT-2 Form 2 lnstructions. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660.0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

- ~p ~ ~ p ~ p  

PAPERWORK REDUCTION A C T  

Public reporting burden for this form is estimated to average 3.25 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 informalion unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Deuartment of Homeland Securitv. Federal Emergencv Manaaernent Aaencv. 500 C Street, SW. Washinaton DC 20472. Paoework Reduction - .  
Pro,ect (1660.0016) S~bmlsson of tke form 1s reqL red lo obta n-or reta nben;flts bnder the Nalonal ~ooo lns~ rance  program Please do not 
send your completed survey to  the above address. 

Flooding Source: SenC4O 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
SenC40 3.685 None 1525 

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

Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-1 [TR-20. HEC-1. HEC-HMS etc.] 
17 Regional Regression Equations 17 Other (please attach description) 

Please enclose ail relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by DHS-FEMA. This 
document can be found at: http:l/www.fema.govifhm/en~modl.shtm. 

4. ReviewlApprovai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

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

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

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? Yes No 
i 
4. Models Submitted Diskette Submitted Fioodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Modei' 

- 
File Name: Plan Name: File Name: Plan Name: - 

Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

http:Nw.fema.go~IfhmIen~modi.shtm. I 
C. MAPPING REQUIREMENTS 

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

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

I Annotated FlRM andlor FBFM included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP reguiations: . The proposed project encroaches upon a reguiatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes H No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

proposed structures, meets ail of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP reguiations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 

I 3. For LOMWCLOMR requests, is the regulatory floodway being revised7 Yes KI No I 
I If Yes, attach evidence of regJlatory f oodway revislon not;tcallon. As per Paragraph 65.7(0)(1) of the NFlP Regulat'ons, notif.cation is required 

for reauests invoivinp revisions to the repuiatoly flooaway. (Not requ:red for revisions to approximate 1%-annuai-chance floodplains [st~oied I 
1 Zone A desianation1;niess a reaulato~iioodwav is beina added. Eiements and examples of reguiatorv floodway revision notification can be 1 - 

I found in the i4~-2  io rm 2 1nstruitions.j 
- . 

I 
I 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. if an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes No I 
I If Yes, please attach proof of properly owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found in the MT-2 Form 2 Instructions. 
* Not inclusive of ail applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires: August 3C 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form Is estimated to average 3.25 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 lnformation unless a valid OMS control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: lnformation Collections Management, 
U.S. Department of HomelandSecurity, Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472, 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. 

Flooding Source: SenC45 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Analysis (check ail that apply) 1 
Not revised (skip to section 2) IX1 No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) 17 Changed physical condition of watershed 

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

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

SenC45 0.596 None 417 

3. Methodology for New Hydrologic Anaiysis (check ail that apply) 

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

I Please enclose all relevant models in d:gital format, maps, wmputat.ons (including complrtat.on of parameters) and doc~mentat.on to support 
tne new analysis. Tne doc~ment, humercal Models Accepted by FEMA for NFIP Usage" I sts the models accepted oy DHS-FEMA This 
doc4ment can be found at: h r t p l l w  fema govlfhmlen-modl.sntm. I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. 

Downstream Limit 

Upstream Limit 

Description Cross Section Water-Surface Elevations (H.) 
Effective ProoosediRevised 

2. Hvdraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic Modeis I 
- ( DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulicmodeis, I 

..r..... ~~~~ ~ ~ - - . ~  .... -. ~~ ~~ ~. ,- - ~ ~ - ~ ~  ,~~ ~~ ~ ~ ~ ~. ~~ ~ ~~.~~ ~ ~ ~ . ~ .  - ~ . -. 
I If vou disaoree with a mess%oe. olease attach an exiianaiion of whv the messaoe is not valid in this case. Review of vour submittal and 1 - ~, ~ 

I reiolutiond valid modeling dis-irepancies will result in ieduced review h e .  I 
I HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? El Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I 
Duplicate Effectiie Moder File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http://www.fema.gov/fhmlen_modl.shtm. I 
C. MAPPING REQUIREMENTS 

~ - 

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

I Annotated FIRM and/or FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR reqLests, if either of the following is true, please subm't ev:dence of compliance with Section 65 12 of the NFlP regLlations 
The proposed project encroaches upon a regLlatory floodway an0 would result n Increases above 0.00 foot. 
The proposed project encroacnes upon a SFhA wlth or without BFEs eslablisheo an0 would result in illcreases above 1.00 foot I 

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

I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets ail of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65,6(a)(14). Please see the MT-2 instructions for more information. I 

1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? 13 Yes IXI No I 

I If Yes, attach evidence of regulatory floooway rev'sion notification. As per Paragraph 65.7(D)(I) of tne NFlP Regulatons, not Rcation is required 
for requests nvolving revlsions to the regulatory floodway. (Not required for rev:slons to approx mate 1%-annual-chance floodpla:ns [st:d;ed 
Zone A designation] unless a regulatory floodway is being aoded. Elements and examples of regulatory floodway revislon not Bcation can be I 

1 found in t hem-2  Form 2 instructions.) 

1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Sewice under Section 10 of the 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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of Dromrtv owner notification 

I 
. .  . 

can oefound ;n the MT-2 ~ o r m  ilnsir.ct.ons I 
Not inclusive of all applicable regulatory requirements. For details, see 44 CFR pans 60 and 65 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM5 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472. Paperwork Reduction 
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do  no1 
send your completed survey to the above address. 

Flooding Source: SenDO5 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

[7 Alternative methodology Proposed Conditions (CLOMR) [7 Changed physical condition of watershed 

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

Drainage Area (Sq. Mi.) 

35.853 
FIS (cfs) Revised (cfs) 

5612 

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

[7 Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 [TR-20. HEC-1, HEC-HMS etc.] 
Regional Regression Equations 13 Other (please attach description) 

I Please enclose all relevant models In dlgltal format, maps computations (nci~dnng compLtatlon of parameters) and docLmentat on to s~pport 
the new anaiysls The ooc~ment, N~merlcal Models Accepted by FEMA for NFlP Usage" llsts the moaels accepted by DHS-FEMA Thts 
oocdment can oe found at http liw fema govlfhmlen-mod1 snlm I 1 4. ReviewlApproval of Analysis I 

I If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. I 1 5. impacts of Sediment Transport on Hydrology I 
I Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 

your explanation for why sediment transport was not considered. I 
B. HYDRAULICS 

1. Reach to be Revised I 

I Downstream Limit 

Upstream Limit 

Description Cross Section Water-Surface Elevations (ft.) 
Effectwe ProposediRev~sed I 

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

- 
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6. HYDRAULICS (CONTINUED) 

I 
DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulicmodeis, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of ~otential error or concern. These tools do not reolace enalneerina iudament. CHECK-2 and CHECK-RAS can be downloaded from I 

I http:~/~.fema~~ov/fhm/frm~sofl.shtm. We recommend that you Gview HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. I i HEC-21HEC-RAS models reviewed with CHECK-2ICHECK-RAS? [XI Yes No 

1 4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

I Duplicate Effective Modei* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:/lw.fema.gov/fhmlen_modl.shtm. I 

I I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annuakchance 
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 
requestefs property: certification of a registered professional engineer registered In the subject State; location and description of reference marks: 
and the referenced vertical datum (NGVD. NAVD, etc.). 

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

I-J Annotated FlRM and/or FBFM Included Digitai Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

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

For CLOMR reauests, if either of the foliowina is true, piease submit evidence of compliance with Section 65.12 of the NFiP regulations: I 
I . Tne prop&ed project encroacnes uponB regulatory f oodway and woulo result in increases above 0.00 foot. 

The proposed project encroaches upon a SFhA w:th or withod BFEs established and would result in increases above 1.00 foot. I 
2. Does the request involve the placement or proposed placement of fill? Yes €3 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 01 
proposed structures, meets all of the standards of the local fioodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IXI No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for reauests involvina revisions to the reaulatorv floodwav. (Not required for revisions to approximate 1%-annual-chance floodplains lstudied 
Zone A designation runless a regulatoryfloodw~y is being added. Elements and examplesof regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? El Yes No 

I If Yes, please subm.1 doc~mentation from the community to show that they have complied w.tn Sections 9 and 10 of the Endangered Species 
Act.(ESA). Sect on 9 of the ESA pronioits anyone from 'taking" or harming an endangered speces. lf.an anion might harm an enoangered 
specjes. a permlt is requlred from U S .  Fish and Wildl;fe Service or National Marine F,sheries Serv:ce under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I can be found in the MT-2 Form 2 Instructions. I 
" Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B NO. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires August 31, 2007 

I 

7 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 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 rewired to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 

I commentsregarding the accuracy of the b~rden est'mate and any suggestions for reoucing thls bufden to. lnformatlon Collections Management, 
U.S. Depanment of Homeland Secur;ty. Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472. Paperwork Reduction 
Project (1660-0016) Submisson of the form is require0 to obta'n or retain benefits under tne National Flood Insurance Program. Please do  not I 

) send your completed survey t o  the above address. J 

Flooding Source: SenEO5 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

I [7 Not revised (skip to section 2) [XI No existing analysis improved data 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenEO5 26.354 None 4480 

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

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

I Please enclose a.1 relevant models in digital format, maps, computations (~ncluding computat'on of parameters) and docbmentat:on to sLppon 
the new analys s. Tne document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted oy DHS-FEMA Tnis 
document can be fo-nd at: http l l w f e m a  govlfhmlen-modl.sntrn I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

- 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (fi.) 
Effective ProposedIRevised 

Downstream Limit 

Upstream Limit 

a, 2. Hvdrauiic Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2. HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hydraulic Models I 
1 DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hvdraulic models. 1 

respectively. These review programsierify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-MS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
htto~l/www.fema.aov/fhmlfrm soffshtm. We recommend that vou review vour HEC3 and HEC-RAS models with CHECK-2 and CHECK-RAS ' 1  ~ ~~ ~~~ ~ ~~~ ~ ~. ~~ 

~ ~ ~, - -  - ~ ~ .. - ~~~ ~ ~ ~ . ~ .  
1 azu disaaree d t h  a messaae. Dlease attachan exalanatio;? of whv the messaae is not valid in this case. Review of vour submittal and 1 - ~ 

~ ~~~ ~~-~~ ~ ,... ... 

( resolution oivalid modeling discrepancies will result in ieduced review iime. 

I HEC-2/HEC-RAS models reviewed with CHECK-2ICHECK-MS? Ed Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

File Name: Plan Name: File Name: Plan Name: 
. . . . - . . . -. , . . . . . . . . . File Name: Plan Name: File Name: Plan Name: 
lo or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 

-Proiect Conditions Model File Name: Plan Name: File Name: Plan Name: ~ ~.~ .~ I Other - (attach desciiptlon) File Name: Plan Name: File ~ a m e :  Plan Name: I 
I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 

http://www.fema.govlfhm/en_modl.shtm. I 
6. MAPPING REQUIREMENTS 

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

1 Note that the oounaarNes of the exstng or proposed cona:tlons foooplains and reguiatory floodway to be shown on tne revised FIRM analor FBFM 
must tie-in with the effective foodplain and regulatory f.oodway boundar:es. Please a1tach.a copy of the effective FIRM andlor FBFM, annotated 
to show the boundaries of tne revised 1%- and 0.2%-annual~hance floodplains and regulatory floooway that te-:n wth the boundares of the 
effective 1%- and O.Z%.annuai-cnance floodplain ano regulatory floodway at the upstream and downstream llm~ts of the area of rev,sion. I 

I Annotated FIRM and/or FBFM Included €?I D~lgital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR reqdests, if either of the following 4s tr-e, pease stlbmit evldence of compliance 4 th  Sectlon 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs estabished and woula resuit in ncreases aoove 1 W foot I 1 2. Does the request involve the placement or proposed placement offill? Yes • No I 

I If Yes, the community must be able to certify that tne area to be remove0 from the special flood hazard area, to i n c ~ ~ d e  any structures or 
proposed strdctuies, meets all of the standards of the local floooplain ord~nances. and is reasonaoly safe from floooing in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instr~ctions for more informaton. I 1 3. For LOMRlCLOMR requests, is the regulatory floodway being revised? Yes C31 No I 

I If Yes, attach evidence of reguiatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) I 1 4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I If Yes, please suomit aocumentation from the communily to show that they nave complied with Sectlons 9 and 10 of the Enoangered Spec~es 
Act (ESA). Sect:on 9 of the ESA prohibits anyone from 'tak,ng" or harm;ng an endangereo species. If an action might harm an enoangered 
species, a permit is required from U.S. F~sh and Wlldllfe Service or Nat onal Marine F.sheries Servce under Senion 10 of the ESA. I 
For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation fmm the agency showing its 
compliance with Section 7(a)(2) of the ESA. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes C31 No 
If Yes, please attach proof of properly owner notification and acceptance (if available). Elements of and exam~les of oro~ertv owner notification I 

I 
. .  . 

can be found in the MT-2 ~ o r m  2~lnstructons. I 
Not inc Js:ve of all applicable regulatory reqblrements. For details, see 44 CFR parts 60 and 65 
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U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472. Papework 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 t o  the above address. 

Flooding Source: SenElO 
Note: Fill out one form for each flooding source studied 1 

A. HYDROLOGY 

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

I Not revised (skip to section 2) No existing analysis [3 Improved data 

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

2. Comparison of Representative 1%-Annualchance Discharges 

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

SenElO 0.934 None 516 

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

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

I Please enclose all relevant models in d giral format, maps, computations (.ncluding compLtat.on of parameters) and docJmental on to suppon 
the new analys s. Tne document. Numerical Models Accepted by FEMA for NFlP Usage" ists the mooels accepted by DHS-FEMA. Tn~s 
docdment can be found at: htlp llwww fenla godfnnilen-moo1 sntm. I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

I 1 Reach to be Revised 

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

' I  Upstream Limit 

.I 2. Hvdraulic Method Used 

I Hydraulic Analysis HEC-WS [HEC-2 , HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 1 
DHS-FEMA has develoued two review uroarams. CHECK-2 and CHECK-RAS, to aid In the review of HEC-2 and HEC-RAS hydraulic models. 1 
respectively. These review programs 'vecfy that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmifrm-softshtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If vntm di*snraa with = mesaaan nleare attach an exulanation of whv the messaae IS not valid in this case. Review of vour submittal and I ., ,-- - ...--.--., F..-.. ~ .~~ ~~~ ~ 

I resolution of valid modeling discrepancies will result 6 reduced review h e .  
" 

I 
HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? ISI Yes No 

4. Models Submitted q Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

The document "Numerical Models Accepted by FEMA for NFiP Usage" lists the models accepted by DHS-FEMA. This document can be found at 
http:llwww.fema.govlfhm/en~modl.shtm. 

C. MAPPING REQUIREMENTS 
p~~ 

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

. " -. . .. ~. .. -~ .~~~~ ~ ~ ~"~ ~ ~~ 

b- and 0.2%-annual-chance floodplain and regulatory fioodway at the upstream and do ins t i am  lmits of the area oi revision. I 
I Annotated FIRM andlor FBFM Included ISI D!g~tai Mapp~ng (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

1 For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s  No I 
I For CLOMR requests, if e:ther of the following is true, please s~bm i l  evidence of compliance wdn Secton 65 12 of the NFlP regulations: 

The proposed prpect encroacnes upon a regulatory floodway and would resu 1 in increases above 0 00 foot. . Tne proposed project encroaches upon a SFHA with or w,lhout BFEs estab1:shed an0 wou d resu t in increases aoove 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? q Yes EJ No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

proposed structures, meets ail of the standards of the local floodplain ordinances, and Is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65,6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMFUCLOMR requests, is the regulatoryfloodway being revised? Yes EJ No I 

I If Yes, attacn ev:dence of regulatory floodway revlslon notification. As per Paragraph 65.7(b)(1) of tne NFlP Reg~lal,ons, not~fcatlon IS requ.red 
for requests involv ng revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodpla~ns [stldied 
Zone A deslgnat on] unless a regu atory f oodway is being aodea. Elements ana examples of regLlatory floodway rev:slon not'tcallon can be I 

I found In t h e ~ ~ - 2  Form 2 Instructions.) 

4. For LOMFUCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please suomit oocumentaton from the communty to show tnat they nave complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Sect~on 9 of the ESA prohibits anyone from 'taking" or narming an endangered species. If an act;on.might harm an endangered 
species a permit is require0 from U.S Fish and Wild! fe Service or Natlonal Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No 
If Yes. ulease attach uroof of urouertv owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I 
. . 

can b i iound in the MT-2 ~ o r i  2'lnsir~ctions. I 
Not inclusive of a,l app.icable regulatory requirements. For aetails. see 44 CFR pans 60 and 65. 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
~- 

I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate inciudes the time for reviewing 
Instructions, searching exlsting data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
i r e  notrequired to i s p o i ,  this coilection of information unless a valid OMB control number appears in the upper right corner of this form, Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. 1 U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. 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. 

Flooding Source: SenE15 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Anaiysis (check ail that apply) 

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenE15 17.679 None 4209 

6 3. Methodology for New Hydrologic Analysis (check ail that apply) - 

I Statist cal Analysis of Gage Records Prec pitation!Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc ] 
Regional Regress on Equations Other (please attach descrfpt on) 

I Please enclose all relevant modes in dig~tai format. maps, computations (inc,bdlng CompJtation of parameters) and documentat on to sLppon 
the new ana ysis Tne doc~ment, "Numer cai Models Accepted by FEMA for NFiP Usage" lists tne models accepted by DHS-FEMA Tn s 
aocument can be found at http / l w  fema gov/fnmlen-moo1 shtm. I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Sulface Elevations (R.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Anaiysis HEC-RAS [HEC-2 , HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC4 and HEC-RAS hydraulic models. 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFiP 
requirements, and that the data are comparable with the assumptions and, limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmlfrm-soft.shtm. We recommend that you revlew your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message 1s not valid in thls case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC91HEC-RAS models reviewed with CHECK-21CHECK-RAS? El Yes NO 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run - Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:liw.fema.govMhmlen_modl.shtm. I 

C. MAPPING REQUIREMENTS 

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

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

I 0 Annotated FlRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

1 For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: I 

I . The proposed prpect encroacnes Lpon a regulatory floodway and wo~ ld  resu t in Increases above 0 00 foot 
Tne proposed project encroaches upon a SFHA w~th or w,tnout BFEs estaollshea and would result in increases above 1 00 foot I 1 2. Does the request involve the placement or proposed placement of fill? Yes No I 

I if Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets ail of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65,6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes No I 

I If Yes, attacn evidence of regulatory floodway reision not.fication. As per Paragraph 65.7(b)(l) of the NFlP Reg~lations, notfication is req~ired 
for requests involving rev sions to the reguiatory fioodway. (Not require0 for revisions to approximate 1%-annual-cnance floodplains [ a~o ied  
Zone A desionationl unless a reo~latorv f,oodwav IS being aoded. Elements an0 examples of regulatory floodway revson not~fication can be I 

1 found in theTM~-2 corm 2 instruitions.j 

I 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. i f  an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Semice or National Marine Fisheries Service under Section 10 of the ESA. I 

*I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes E No I 
I If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of properly owner notification 

can be found in the MT-2 Form 2 Instructions. 

* Not inclusive of all applicable reguiatory requirements. For details, see 44 CFR parts 60 and 65. 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 166LL0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: Augusf 31, 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Senc 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472. Paperwork Reductior 
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 t o  the above address. 

Flooding Source: SenE2O 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
SenE20 5.941 None 1890 

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

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

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

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

I 

6. HYDRAULICS 

1. Reach to be Revised 

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

Effective ProposedIRevised 
Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 . HEC-RAS. Other (Attach description)] 
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8. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic Models I 
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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK9 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
ht to: l lw. fema oovlfhmlfrm sofl.shtm. We recommend that vou review vour HECZ and HEC-RAS models with CHECK-2 and CHECK-RAS~ I , ..' ~ ~.~~~~ ~~~-~~ ~ ~~ ~ ~~~ ~ ~ - 

If YOU disaaree Gith a messiae. olease altach an ex~lanatioh of whv t i e  messaae is not valid in this case. Review of vour submittal and 1 
I resolution aval id  modeling di&repancles will result in ieduced revlew time. 

- 
I 

I HEC-21HEC-RAS models reviewed with CHECK-ZICHECK-RAS? • Yes No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run 

I Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Proiect Conditions Model File Name: Plan Name: File Name: Plan Name: I Other - (attach dasciiption) File Name: Plan Name: File Name: Plan Name: I 

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

http:l/www.fema.gov/fhmlen_modl.shtrn. I 
C. MAPPING REQUIREMENTS 

A certified towoarawhic mao must be submitted showina the followina information (where aDDlicable): the boundaries of the effective. existina. and -. 
proposed co"d~Gns 1%-annual-chance floodplain (for approximate Zone A rev;s'ons) or'ihe boundaries of tne 1%- and 02%.innual-chance 
floodplains and reg~latoly floodway (for detailed Zone AE. AO, an0 AH revis ons). ocauon and alignment of all cross sections wlth s1ation:ng contro. 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries: boundaries of the 
requester's properly; certification of a registered professional engineer registered in the subject State; location and description of reference marks: 
and the referenced vertical datum (NGVD. NAVD, etc.). 

( Note that the boundaries of the existing or proposed conditions floodpla~ns and regLlatory noodway to be shown on the revised FlRM anolor FBFM 
m.st tie.in with the effective floodp.ain and regulatory noodway bo~ndaries. Pease attach a copy of the effective FlRM andlor FBFM, annotated 
to snow the bo~ndaries of the rev sed 1%- and 0.2%-annual-Cnance noodolains and reaulatorv f oodwav that te-in with tne oo~ndares of the I ~~ ~ ~ -1 effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream a:d doinstream h i t s  of the areaof revision. ~ ~~ ~ ~ ~ - 1  

I Annotated FlRM andlor FBFM Included [SI Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I . The proposed project encroaches uponUa regulatory floooway and would result In Increases above 0 00 foot 
- 

. Tne proposed project encroaches Lpon a SFHA wlth or wlthout BFES establ~sneo and would result In Increases above 1 00 foot I 
Does the request involve the placement or proposed Placement of fill? Yes [SI No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFiP regulations set forth at 44 CFR 60,3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

For LOMRICLOMR requests, is the regulatory floodway being revised? Yes !X No 

If Yes, attach evidence of regulatory fioodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for reauests involving revisions to the reaulato~ floodwav. (Not reauired for revisions to aporoximate 1%-annual-chance floodolains lstudied ~ ~~ ~ .~~~ ~ -~ 

Zone A des'gnationfinless a regulatoryi.oooiay :s being added. ~lements and examplis'of regulatory floodway rev~sion not'ficauon can be 
found in the MT-2 Form 2 lnstr~ctions.) 

For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please suomt doc~mentatlon from tne communty to show that they have compiled witn Secfons 9 and 10 of the Endangereo Species 
Act (ESA). Section 9 of the ESA prohibits anyone from 'tanlng' or harming an endangereo speces If an action might harm an endangered 
species, a permit is req~ireo from U S .  Fisn and W lol'fe Servce or National Mar.ne Fsher~es Service under Section 10 of the ESA. I 
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. 

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

~. - 
If Yes, please attacn proof of properly owner not.fication and acceptance (lf available). Elements of and examples of properly owner not fication 
can be found :n the MT-2 Form 2 instructions. 

' Not inclusive of all applicable regulatory requirements For aetalls, see 44 CFR parts 60 and 65. 
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I U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I O.MB No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  3 t  2007 I 
1 PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM0 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472, 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. 

Flooding Source: SenE25 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
11.193 None 2696 

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

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

I Please enclose all relevant models in digital format. maps, computations (:nclJo~ng WmpLtatlon of parameters) and docJmentat.on to support 
the new analysis Tne docJment "Numerical Models Accepled by FEMA for NFIP Usage' lists the models accepted by DHS-FEMA. Tn s 
document can be found at: htlp//wwwfema gov/fhrn/on-moot shtm. I 

4. ReviewIApprovai of Anaiysis 

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

5. Impacts of Sediment Transpolt on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limlt 

2. 

Hydraulic Analysis HEC-RAS [HEC-Z , HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hydraulic Models 1 
-1 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, 1 

respectively. These r i v e #  programs Lei fy  tnat the hyara.llc estimales and assumptions in the model data are in accoraance wmth FIFlP 
requirements, and that tne data are comparable witn ine arsurnationn and 1mita1:anr of HEC31HEC-RAS CHECK-2 and CHECK-RAS identifv I 

-1 areas of potential error or concern. These toc. .. . . .~ 
httn~llwfema.aovlfhm1frm sofl.shtm. We recommenc 

..-.....r.....-.. ~ ~~ . . --  ~ - ~- 

11s do not replace engneering Iddgment. CHECK-2 and CHECK-RAS can be downloaoed from 
I that vou revlew vour HEC-2 and HEC.RAS models wlth CHECK-2 and CHECK-RAS. ' I  ....................... ~ .~~~ ~ -~~~~ ~ 

I If vou disaaree with a messi6e. oiease attach an exvlanatioil of whv thk message is not valid in this case. Review of vour submittal and 1 ,~~ ~ ~~" ~~ 

I resolution of valid modeling di&repancies will result in ieduced review iime. 
- 

I 
I HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Pian Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http:lhvww.fema.govlfhmlen~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

Note that the bo-ndaries of the existing or proposed condt~ons floodplains and regulatory floooway to be snown on the revised FIRM andlor FBFM 
m,st tie-in with tne effective floodplain ana regu atoly floodway oounoarles. Please attach a copy of the effective FlRM,andlor FBFM, annotated 
to show the ooundaries of the revsed 1%- and 0,2%.annual-chance floodplalns and regblatory floodway that t~e-ln wltn the ooundar~es of the 
effective 1%- and 0.2%-annual-chance f.oodplain and regulatory floodway at tne upstream and oounslream limits of tne area of revision. I 

I Annotated FiRM andlor FBFM Included Dlgital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests, if either of the fol ioing s true, please sbomit evidence of compliance with Section 65.12 of tne NFlP reg ~lations . Tne proposed project encroaches upon a regu atory floodway an0 wotlld resdtt in increases above 0.00 foot. 
The proposed project encroaches Jpon a SFHA with or w.1ho.t BFEs estaoiished and wodid resJlt 'n Increases above 1.00 foot. I 

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

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

I 3. For LOMWCLOMR requests, is the regulatory floodway being revised? • Yes El No I 
I If Yes, attacn evidence of regulatory floodway revisron notification. As per Paragraph 65.7(bJ(1) of the NFlP Regulations, not#fication is required 

for requests involving revis~ons to the reg~latory t.oodway (Not required for revis ons to approximate 1%-annual-cnance floodplalns [st~died 
Zone A designation] ~n less  a reguiatoly floodway 1s being aaded. Elements and examples of reg,.atory floodway rev~s on not:f.calion can be I 

I found in the MT-2 Form 2 instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? IJ Yes IJ No I 
I If Yes, please submit documentation from the community to show that they have complied with Sect:ons 9 and 10 of the Endangered Specles 

A n  (ESA). Sect on 9 of the ESA pronibits anyone from "taking" or harming anendangered speces If an action might harm an endangered 
spec es, a permit is required from U S .  F sh and Wlldl fe Sew ce or Nat onal Marine Flsherles Sewlce ~nde r  Section 10 of the ESA. I 

a j 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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes El No 
If Yes. vlease attach oroof of oro~ertv owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I 
. .  . 

can b i iound in the MT-2 ~ o r m  Z~nsir~ct ions. I 
Not n c  bsive of all applicable regulatory requirements. For aetails, see 44 CFR parts 60 ana 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

-1  PAPERWORK REDUCTION ACT I 
Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Coliections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472, Papelwork 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. 

Flooding Source: SenE30 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenE30 9.669 None 2736 

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

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

I Please enclose all relevant mooels in dig:tal format, maps, computations (including wrnputalon of parameters) and documentation to sdpport 
tne new analysis. The docment. 'Numerical Models Accepted by FEMA for NFlP Usage" lists the modes accepted by DHS-FEMA. Th s 
document can be found at, http. l /w.fema gov/fhmlen~mooi.siltm. I 

4. ReviewIApproval of Analysis 

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

5. impacts of Sediment Transport on Hydroiogy 

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

B. HYDRAULICS 

I 1. Reach to be Revised I 
I Downstream Limit 

I Upstream Limit 

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

0, 2. Hvdrauiic Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS. Other (Attach description)] 
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1 3. Pre-Submittal Review of Hvdraulic Models I 
DHS-FEMA has developed two revew programs, CHECK-2 and CHECK-RAS, to a d  in tne revew of HEC-2 ana HEC-RAS nydraulic models. 
respectively. These review programs ver.fy lnat the hydra~lic estimates and ass~mptions in the model data are n accordance with NFlP 
requirements, and that the data are comparab e wlth the assLmptions and I mitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS ident.ly 
areas of ootenial error or concern. These tools do not reolace enaineerina ludament. CHECK-:, and CHECK-RAS can be downloaded from I 

1 htto://~.fema.aov/fhm/frm sofl.shtm. We recommend that vou 6view voIir H ~ C - 2  and HEC-RAS models with CHECK-land CHECK-Gs. 1 
I If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
1 resolution of valid modeling discrepancies will result in reduced review time. I I HEC-21HEC-RAS models reviewed with CHECK-2lCHECK-RAS7 W Yes No 

1 4. Models Submitted Diskette Submitted Natural Run Fioodwav Run Datum 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

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

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory fioodway to be shown on the revised FlRM andlor FBFM 
floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
the revised 1%- and 0.2°/~annual-chance floodplains and regulatory floodway that Be-in with the boundaries of the 

effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 
I Annotated FlRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes IXI No I 

I If Yes, tne communlly mbst be able to cert fy that tne area to be removed from the spec~al flood hazara area, to incl-de any str~ctures or 
proposed structures, meets all of tne stanoards of the local floodplain ordinances and s reasonably safe from f oodlng n accordance wntn the 
NFlP regLlat ons set forth at 44 CFR 60 3(a)(3), 65 5(a)(4), and 65 6(a)(14) Please see the MT-2 lnstrdcl ons for more lnformat~on I 1 3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes No I 

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

I 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESAprohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 

d 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. I - 

1 5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes ISI No 1 
I if Yes, please attach proof of property ovrner notification and acceptance ( ~ f  avar ab.e). Elements of and examples of property owner not;ficarion 

can be found in the MT-2 Form 2 Instruct ons. 

Not :ncl~sive of all applicao e reg~latory reqirements. For detalls, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660.0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472, Paperwo* 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. 

Flooding Source: SenE35 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenE35 1.483 None 81 5 

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

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

I Please enc.ose all relevant models in digital format, maps. cornputallons (Incluolng computation of parameters) and doc~mentation to support 
the new analysis The document. "NLmerical Models Accepted by FEMA for NFlP Usage" lhsts the models accepted by DHS-FEMA. Tnis 
oocument can be foLnd at: hnpllwww.fema gov.fhmlen-mod slilm. I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

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

3. pre-Submittal Review of Hvdraulic Models 

-. . -. . . r.... ~~-~~ .. ~~ ~ - -  - ~~ 

http:Ilwww.fema.govlfhm/frm-sofl.shtm. We recommend that you &view yoir H ~ C - 2  and HEC-RAS models with  CHECK-^^^^^ CHECK-R~S. I If vou disagree with a messaue, please attach an ex~lanation of why the message is not valid in this case. Review of vour submittal and I 
1 reioiution &valid modeling di<cr'epancies will result in ieduced review iime. I 
I HEC-2/HEC-RAS models reviewed with CHECK-2ICHECK-RAS? !Z Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model" File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Proiect Conditions Model File Name: Plan Name: File Name: Plan Name: - 1  I Other - (attach desciiption) File Name: Plan Name: File Name: Plan Name: I 

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

http://www.fema.govlfhm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

I Note that the boundaries of the existing or proposed conditions floodpiains and reguiatory floodway to be shown on the revised FIRM andlor FBFM 
must tie-in with the effective floodplain and regulatory fioodway boundaries. Please attach a copy of the effective FIRM,andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodpiains and regulatory floodway that tie-ln wlth the boundaries of the 
effective 1 %- and 0.2%-annuai-chance floodplain and regulatory fioodway at the upstream and downstream limits of the area of revision. I 
I Annotated FiRM and/or FBFM Included E Digital Mapping (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

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

1 For CLOMR reauests. if either of the foliowinu is true.  lease submit evidence of compliance with Section 65.12 of the NFlP regulations: 1 

I . The p;oject encroaches uponB regucalory floodway and wouto resuit in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with or wltholrt BFEs estab shed and wobld resu t in increases above 1.00 foot. I 

2. Does the request involve the placement or proposed placement of fill? Yes [ill 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 01 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFiP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes [ill No 

if Yes, attach evidence of reguiatoly floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for reauests invoivina revisions to the reauiatorv floodwav. (Not reauired for revisions to a~oroximate 1%-annual-chance floodolains lstudied .~~~~~ 
Zone A de~i~nationiunless a regulatory>ood&y is being added. ~ lements and exampie'l'of regulatory floodway revision not'hicatioi can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please subm t documentaton from the commlinily to show that tney nave C0mpl:ed wth Sections 9 and 10 of the Endangered Speces 
Act (ESA). Section 9 of the ESA prohlbts anyone from -taklnga or narm ng an enoangered specles. If an action mignt harm an endangereo 
speces, a permit :s required from U.S. F sh and Wildlife Service or Nat,onal Marine Fisheries Service under Sectlon 10 of the ESA. I 

'1 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. 

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

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

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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A. HYDROLOGY 

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

U.S. DEPARTMENT OF HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 

RlVERlNE HYDROLOGY & HYDRAULICS FORM 

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

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

0.M.BNo. 1660-0016 
Expires: August 31, 2007 

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

PAPERWORK REDUCTION ACT  

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM0 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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 t o  the above address. 

Flooding Source: SenF03 
Note: Fill out one form for each flooding source studied 

Drainage Area (Sq. Mi.) FLS (cfs) Revised (cfs) 
0.596 None 837 

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

- 1  Stat~st~cal Ana1ys.s of Gage Recoras Preclpttat onlR~noff Mode rlEC-I ITR-20, HEC-1. HEC-HMS etc ] 
Regional Regression Equations Other (please attach descrlpl on) 

I Please enclose all relevant models in digital format, maps, comp~tations (incldong computation of parameters) and aocumentation to support 
the new ana y s s  The doc.ment, "Numerical Models Accepted by FEMA for hFlP Usage lists the modes accepted by DHS-FEMA. This 
document can be fo,nd at http:llvmw fema.gov/fhm/en-moo8.shtm. I 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes €4 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (R.) 
Effective ProposedIRevised 

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

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

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 hydraulicmodeis, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:liw.fema.govlfhm/frm-sofl.shtm. We recommend that you review your HEC3 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model Fiie Name: 

- 
Plan Name: File Name: Plan Name: - 

Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

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

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, exisling, 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 
requesters property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

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

fl Annotated FIRM andlor FBFM Included Ed Diaitai Maooina IGISICADDI Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests. if either of the follow:ng is trJe, please s-bmit evidence of compiiance witn Secton 65.12 of the NFlP regulat ons. . The proposed project encroaches upon a regJ,atory floodway ana w o ~ l d  restllt in increases aoove 0.00 foot. . The proposed project encroaches upon a SFHA w,tn or w~tnout BFEs establisned and would result in increases above 1.00 foot I 1 2. Does the request involve the placement or proposed placement of fill? Yes N No I 

I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFiP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMRICLOMR requests, is the regulatory fioodway being revised? Yes N No I 

I If Yes attach evidence of regulatory floodway revision notification. As per Paragraph 657(b)(1) of the NFlP Regulations, not;ficatlon 1s requ'red 
for requests Involving rev:sions to tne regulatory floodway. (Not requ'red for revisions to approximate 1%-annual-chance floodplains [st~oieo 
Zone A designation] unless a regulatory fioooway is be ng added. Elements and examples of regulatory floodway revislon notCcation can be I 

I found in t h e ~ ~ - 2  Fbrm 2 instructions.) 

4. For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I if Yes please subm:t docurnentat:on from tne wmmunlty to snow that they have complied rvlth Sectlons 9 and 10 of the Enoangerea Species 
Act (ESA). Senion 9 of the ESA prohibls anyone from tading' or harming an endangered spec:es. If an action m ght harm an enaangered. 
species, a permt is require0 from U S  Fish and Waldllfe Service or Nal~onal Mar'ne Fisneries Servce under Section 10 of the ESA. I 
For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its 

a1 compliance with Section 7(a)(2) of the ESA. I 
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w 
5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El  No 

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

Not inclusive of all applicable regulatory requirements. For detaiis. see 44 CFR parts 60 and 65. 



I U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B Na 1660.0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472. 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. 

Flooding Source: SenFO5 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) I 
I Not revised (skip to section 2) rn No existing analysis improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed I 
I 2. Comparison of Representative 1%-Annual-Chance Discharges I 

Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
Re-distributed flow None 1925 

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

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

I Pease enclose all reievanl models in d:gita format, maps, compulatlons (inci.a;ng computat:on of parameters) and oocumentat on to sLpport 
the new analysis. The document. 'Numerical Models Accepted oy FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This 
document can be found at, h H p l l w  fema.govlfnmlen~moo~.sh~m I 

4. ReviewIApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

I Hydraulic Analysis HEC-RAS (HEC-2 . HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic Models I 
DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulicmodels. 
respectively. These review programs verify that the hydraulic estlmates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-ZIHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of ootential error or concern. These tools do not re~lace enalneerina iudoment. CHECK-2 and CHECK-RAS can be downloaded from I I ...-...r........ ~ ~ ~ 

htto:/lwww.fema.oov/fhm/frm soft.shtm. We recommend that vou i v i ew  vGr  H ~ C - 2  and HEC-RAS models with CHECK-2 and CHECK-RAS. 1 
I If i ou  disaoree Gith a message. please attach an explanation of why the message is not valid in this case. Review of your submittal and 1 

I reiolution d valid modeling discrepancies will result in reduced review time. I 1 HECdlHEC-RAS models reviewed with CHECK-21CHECK-RAS? €4 Yes No 

1 4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

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

C. MAPPING REQUIREMENTS 

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

I Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM andlor FBFM 
must tie-in with the effective floodplain and reguiatory fioodway boundaries. Please attach a copy o f  the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodpla~ns and regulatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 
I Annotated FIRM andlor FBFM Included Digltal Mapplng (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR reauests. if either of the foilowina is true. please submit evidence of compliance with section 65.12 ofthe NFIP regulations: I 
I . The encroaches upona regulatory floodway and would resul increases aoove 0.00 foot. . The proposed project encroaches upon a SFHA wtn or witho~t BFEs established an0 would result in :ncreases above 1.00 foot. I 

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

3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes €4 No I 
if Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory fioodway. (Not required for revisions to approximate 1%-annual-chance floodpiains [studied 
Zone A designation] unless a reguiatory fioodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) I 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I if Yes, please suomit documentation from the communily lo  show that they nave complied witn Sections 9 and 10 of the Endangereo Species 
. Act (ESA). Section 9 of the ESA pronibits anyone from taking' or harm.ng an endangered species. if an acton mght narm an endangered 

species, a perm:t is require0 from U.S Fish and W ldllfe Sew ce or Natlonal Marine F snenes Sew:- Jnoer Sect on 10 of the ESA I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes €4 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I can be found in the MT-2 Form 2 lnstruclons. I 
Not :nclus;ve of ail appi:caoie reguiatory requirements. For detais, see 44 CFR parts 60 and 65. 
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OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.BNo. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I Exp~res: August 31, 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472, Papelwork 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. 

Flooding Source: SenFO6 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenFO6 3.31 1 None 1925 

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

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

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

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

? 

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

*I 
2. Hvdraulic Method Used 

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

3. Pre-Submittal Review of Hvdraulic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP J requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-, and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhm/frm~sofi.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result In reduced review time. 

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? €3 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:llw.fema.govlfhm/en~modl.shtm, 

C. MAPPING REQUIREMENTS 

A certifled topographlc map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, anc 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory fioodway (for detailed Zone AE, AO, and AH revisions): location and alignment of ail cross sections with stationing contro 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.): current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; i0CatiOn and description of reference marks 
and the referenced vertical datum (NGVD, NAVD, etc.). 

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

Annotated FlRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests, f eitner of the following 1s true, please submit evdence of comp..ance wtn Section 6512 of tne NFlP regulations: 
The ~ r o ~ o s e o  ~rolect encroaches upon a regulatory floodway and would res~ l t  in increases aoove 0.00 foot. I 
The prhosed project encroaches upon a SFHA wiih or without BFEs established and would result in increases above 1.00 foot. 

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

If Yes. the communitv must be able to certifv that the area to be removed from the special flood hazard area, to include any structures or ~~. ~ ~ ~~ 

proposed structures, heels all of the stanaards of the local floodplan ordinances, and is reasonaoly safe from flooding in acco;dance witn the 
NFlP regLlal ons set fonh at 44 CFR 60.3(a)(3) 65 5(a)(4), and 65 6(a)(14). Please see tne MT-2 lnar~ctions for more information. 

3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IXI No 

I If Yes, attach eviaence of regulatory f~oooway rev ston not,fication. As per Paragraph 65.7(0)(1) of the NFlP Regulations, not fication is required 
for requests involving revisions to tne regulatory fioodway. (Not reqLired for revisions to approximate 1%-annual-chance floodplatns [studieo 
Zone A des:gnationl unless a regulatory floodway is being addeo. Elements and examples of regblatory floodway revision notification can be I 

( found in the MT-2 ~ o r m  2 instructions.j I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? IJ Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyonefrom "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its a compiiance with Secton ,(a)(*) of the ESA. I 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes No 
If Yes. olease attach oroof of ~rooertv owner notification and acce~tance (if available). Elements of and exam~les of ~ r o ~ e l t v  owner notification I 

I 
. ,~ - - - -  ~ ~~ ~ ,~ ~ ~ . ,~ ~ ~, . .  . 

can be found in the MT-2 Form 2 instructions. I 
Not inclusive of all applcable reg~latory requrements For detaiis, see 44 CFR parts 60 an0 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY 81 HYDRAULICS FORM Expires' August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMS control number appears in the upper right corner of this form. Send 
comments reaardina the accuracv of the burden estimate and anv suqqestions for reducinq this burden to: Information Collections Manaoement. I 
I U S ~e~artm'knt  ofiomelano ~ecurlty. Federal Emergency ~anagemei l  Agency 500 C Street, SW, Washmgton DC 20472, Papelwork ~ g d ~ c t , o n  

Project (1660-0016) S-bmaslon of the form 1s req~lred to oota n or retaln benefits unoer the Nat onal Flood Insurance Program Please do not 1 
) send your completed survey to the above address. I 

Flooding Source: SenF07 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

2. Comparison of Representative I%Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenF07 Re-distributed flow None 1925 

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

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 VR-20, HEC-2. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all re evant mooels n d~g~tal  format, maps, computat.ons (InclJo ng computation of parameters) and documentat on to support 
the new analysls The docJment. 'Numer~cai Models Accepted by FEMA for NFlP Usage". sts the models accepted oy DHS-FEMA Th s 
oocument can be foLnd at nnp //w fema gov/lhmlen-moo1 sntm I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? [7 Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. if No, then attach 
your explanation for why sediment transpolt was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (It.) 

Effective ProposedIRevised 
Downstream Limit 

Upstream Limlt 

.I 2. Hvdraulic Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS. Other (Attach description)] 
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I 3. Pre-Submittal Review of Hvdraulic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:l/www.fema.gov/fhm/frm~soRRshtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HECZIHEC-RAS models reviewed with CHECK-21CHECK-RAS? IXI Yes No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

C. MAPPING REQUIREMENTS 

I A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions): location and alignment of ail cross sections with stationing control 
indicated: stream, road. and other aliOnmentS (e.~.. dams. levees. etc.): current communitv easements and boundaries: boundaries of the I . ~~~ ~~ ~~ ~ ~ ~ 

requesteis propeny; cert:fication of a registered proiessional kngmeer regisiered in the sub:ect state; locat on and description of reference marks: 
and tne referenced vertkal datum (NGVD. NAVD, etc.). I 

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

Annotated FlRM andlor FBFM included €3 Digigit Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests. .f e ther of the following s true, please submlt evidence of compliance wtth Secuon 65 12 of the NFlP regulations . The proposed proiect encroaches upon a regulatory floodway and would result (n increases aoove 0 00 foot I 

I The proposed project encroaches upon a SFHA wiih or without BFEs established and wouid result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? Yes €3 No 

If Yes. the communitv must be able to certify that the area to be removed from the s~ecia l  flood hazard area. to include anv structures or I 
I propoSeo structures, meets all of the ~ t a n ~ a r d s  of the ocai floodp.ain ordinances, and 'i reasonaoly safe from flooding in acco;dance with the 

NFlP regJlatons set forth at 44 CFR 60 3(a)(3). 65S(a,(4), and 65 6(a)(14). Please see tne MT-2 InstrJct ons for more information. I 
I 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IXI No I 
I If Yes, attach ev:dence of regulatory floooway revision notification. As per Paragraph 65.7(0)(1) of the NFlP Regulat:ons, notificaton ;s requlred 

for requests :nvolving revisions to tne regulatory Ooooway. (Not required for revis.ons to approximate 1%-annual-chance floodplains [studied 
Zone A des:gnationl unless a regulatory floodway is being adoeo Elements and examples of reg~latory floodway revislon notlfcat'on can be I 

I found in the MT-2 Fbrm 2 instructions.) I 1 4. For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an-action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 

0 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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No 
if Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 instructions. 

i 

Not inclusive of all applicable regulatory requirements. For details. see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT O F  HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papework 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. 

Flooding Source: SenFlO 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed I 
1 2. Comparison of Representative 1%-Annual-Chance Discharges I 

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

SenFlO 1.708 None 1149 I 
0, 3. Methodology for New Hydrologic Analysis (check ail that apply) 

- I Statist'cal Analysis of Gage Records Prec'pitationlR~nofl Model HEC.1 VR-20, HEC-I, HEC-HMS etc.] 
Regional Regression Eq-at'ons Other (please attach descript:on) 

I Please enc ose all relevant mooels in dlg tal format, maps, comp,tat ons (Includ ng computation of parameters) and documentatton to s~pport 
the new analysls Tne document, ' Numerical Models Accepted by FEMA for NFiP Usage" llsts tne modes accepted oy DHS-FEMA Tn,s 
document can oe found at http / i w v  fema govlfhmlen-mool shtm I 

4. ReviewIApprovai of Analysis 

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

5. Impacts of Sediment Transport on Hydroiogy 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description 

Downstream Limit 

Upstream Limit 

e1 2. Hydraulic Method Used 

I Hydraulic Analysis HEC-RAS (HEC-2 . HEC-RAS. Other (Attach description)] 

Cross Section Water-Surface Elevations (R.) 
Effective ProposediRevised 
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3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs. CHECK-;! and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions In the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmlfrm-soR.shtm. We recommend that you review your HEC9 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HECdIHEC-RAS models reviewed with CHECK-21CHECK-RAS? €4 Yes No 

4. Models Submitted • Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model Fiie Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

C. MAPPING REQUIREMENTS 

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

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

I Annotated FlRM andlor FBFM Included H Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS' 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 1 

I The propoied pro;ect encroaches upona regulatory f oodway and would resL.t in increases above 0.00 foot. . The proposed pr0,ecr encroaches upon a SFHA w lh or withoLt BFEs established ana wobld result in increases aoove 1 .OO foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes !XI No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

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

I If Yes, attacn evdence of regulatory floodway revis on noticallon. As per Paragraph 65 7(b)(l) of the NFlP Regulat ons. not ficat on is reqLired 
for requests 1nvo.v:ng rev:sions to the regblarory floodway. (Not required for rev:sions lo approximate 1%-annual-chance fooaplains [slJd'eo 
Zone A desianal'onl ~n less  a readlatow floodway is being aaded. E ements and examples of regu atory floodway rev'sion not Scation can be I 

1 found in t h e i l ~ - 2  form 2 1nstructions.j 

I 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please subm't documentation from tne communlly to show that they have compl'ed w:In Sections 9 and 10 of the Enaangered Species 

Act (ESA). Section 9 of the ESA prohib;ts anyone from tanng" or harm~ng an endangered species. If an acton might narm an endangered 
species, a permit is required from U.S Fish and W~ldlife Servce or Nat:onal Mar.ne Fisheries Serv:ce under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No I 
I If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found in the MT-2 Form 2 Instructions. 

* Not inclusive of all applicable regulatory requirements. For details. see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT O F  HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ugust  31,2007 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472. 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. 

Flooding Source: SenF15 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

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

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

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

SenF15 1.045 None 892 

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

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

I Please enclose all relevant models in digital format, maps, compLtations (including comp.tation of parameters) ana dockmentaton to support 
the new analysis The aocument. 'Numerical Models Accepted by FEMA for NFlP Usage .:sts the mooels accepted by DHS-FEMA. Tnis 
document can be found at: httpIlw.iema.govlfhm,en_modl sntm. 

4. ReviewlApprovat of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

I 1. Reach to be Revised I 

' I  Upstream Limit 

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

0; 2. Hvdraulic Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2 . HEC-MS. Other (Attach description)] 

DHS - FEMA Form 81-89A, FEB 06 Riverine Hydrology & Hydraulics Form 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic 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, 

'I 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.govlfhm/frm~~oft.shtm. We recommend that you review your HECd and HEC-RAS models with CHECK-2 and CHECK-RAS. 
i f  you disagree with a message, please attach an explanation of why the message is not valid In this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HECd/HEC-RAS models reviewed with CHECK-2ICHECK-RAS? El Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http:/lwww.fema.gov/fhm/en_modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

~~. ~~~ 
~~ ~ ~- 

requesteis property; certification of a registered proiessional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). I 

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

I Annotated FIRM and/or FBFM Included tZ Digital M ~ D D ~ ~ Q  (GISICADD) Data Submitted (Recommended) 1 
- -- 

D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests. if elther of the follow ng 4s true, please s.bm t evldence of cornpllance w th Sect on 65 12 of the NFlP regulations . The proposed project encroaches Lpon a regulatory floodway and woula resL t in Increases above 0 00 foot . The proposed projen encroaches Jpon a SFHA wltn or wnthout BFEs establlsheo and woulo result n ncreases above 1 00 foot I 
I 2. Does the request involve the placement or proposed placement of fill? Yes El No 

If Yes. the communitv must be able to certifv that the area to be removed from the s~ecia l  flood hazard area. to include anv structures or I 
I 

~~-~~ 

proposed StrJCtURS, meets a I of the standards of the local floodp.ain ord~nances, an0 is reasonably safe from flooding in iciorbance with the 
NFlP regblations set forth a1 44 CFR 603(a)(3). 65.5(a)(4), and 656(a)(14). Please see the MT-2 nstr~ctions for more information. I 1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? 13 Yes IXI No I 

I If Yes. attach ev:dence of regulatory floodway revision notification. As per Paragraph 65.7(bi(l) of the NFlP Regulatons, notification is requlred 
for reqLests involving revisions to the regulatory floodway. (Not required for revisions to approxmate 1%-annual-cnance floooplains [st.dled 
Zone A designation] unless a regulatory floodway is belng added. Elements and examples of regulatory floodway rev sion not~fication can be I 

I found in the MT-2 Form 2 instructions.) I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
For actions authorized, funded, or being carried out by Federal or State agencies, please subml documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes 011 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

" Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B NO. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM5 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472, 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 ta the above address. 

Flooding Source: SenF20 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenF20 0.663 None 746 

3. Methodoiogy for New Hydroiogic Analysis (check all that apply) 

- I Stat stlcal Ana1ys.s of Gage Records Prec p,tat~on,Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc] 
Reglonal Regresson Eq~at~ons  Otner (pease attach descripl~on) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This 
document can be found at: http:l/www.ferna govlfhmlen-modi.shtm. 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (A,) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

"I 
2. Hvdraulic Method Used 

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

3. Pre-Submittal Review of Hvdrauiic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-:! and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/fhm/frm-soff.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC31HEC-RAS models reviewed with CHECK-21CHECK-RAS? H Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

. . . - ~~~~~~.~ ~ 

File Name: Plan Name: File Name: Plan Name: 1 

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

http://www.fema.gov/fhm/en-modl.shtm. I 
~ ~~~~ ~- ~ ~ ~~ 

C. MAPPING REQUIREMENTS 

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 reguiatory 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 
requesters property: certification of a registered professional engineer registered in the subject State; location and description of reference marks: 
and the referenced vertical datum (NGVD. NAVD, etc.). 

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

n Annotated FIRM and/or FBFM included IXI Diaital Maw~inu (GIS/CADD) Data Submitted (Recommended) 1 
~~~~ ~ ~~ ~ ~ ~~~ 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase7 Yes No 

I For CLOMR requests, :I eitner of the following is true, please submt evidence of compliance with Secton 65.12 of the NF P regulat ons: . Tne proposed prolect encroaches dpon a reg-lalory f oodway and would result in increases above 0.00 foot. . Tne propose0 project encroaches upon a SFHA wtn or w:tholrt BFEs establlshea an0 would result In increases above 1.00 foot. I 
I 2. Does the request involve the placement or proposed placement of fill? Yes H No I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

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

I If Yes, attach evidence of regLlatory floodway revision notincation As per Paragraph 657(b)(l) of tne NFlP Regu at'ons, notifcat on is required 
for requests ~nvoiving revisions to the regulatory noodway. (Not rewired for revisions to approximate 1%-annual-chance floodp1a;ns [stddied 
Zone A designation] unless a regulatory floodway 1s be~ng added Elements and examples of reg-iatoly f oodway revs~on notification can be I 
found in t h e ~ ~ - 2  Form 2 Instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

If Yes, please %omit documentation from the community to show that tney have compiled wtn Sectlons 9 and 10 of the Endangered Spec;es 
Act (ESA) Section 9 of the ESA pronib:ts anyone from taking" or harm~ng an endangered speces If an action might harm an enoangered 
species, a perm~t 1s requtred from U S .  Fsh ana Wilolfe Service or Natronal Mar.ne Fisheries Service under Section 10 of the 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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No 
If Yes. olease attach Droof of arowertv owner notification and accewtance (if available). Elements of and examales of DroDertv owner notification 

I 
. .  . 

can beiound in the MT-2 ~ o r h  2'lnsiructions. I 
Not !nclus;ve of all applicable regulatory requirements. For oetails. see 44 CFR pans 60 and 65. 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM I Expires. ~ u g u s t  I 31, 2007 

-- 

PAPERWORK REDUCTION ACT 

Public reporting burden for this foml is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewins 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. Yor 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Senc 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Redwctior 
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do no1 
send your completed survey t o  the above address. 

Flooding Source: SenF25 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) I 
Not revised (skip to section 2) No existing analysis Improved data 

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

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

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
SenF25 Re-distributed flow None 825 

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

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

I Please enclose a.1 relevant models in digital format, maps, computations (including comp.talion of parameters) and documentatton to sJppon 
the new analysis Tne document, 'Numerical Models Accepted by FEMA for NFlP Usage' lists the models accepted by DHS-FEMA. Thls 
Document can be founa at: nttp:/~www.fema govlfhmlen-mod..shtm. I 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 

Upstream Limlt 

"I 
2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-Z , HEC-RAS, Other (Attach description)] 
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6. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models I 
. ~ ~ . ~ ~ -  ~~ .~ ~~~~~~ ~ - ~~ ~~~ ~ ~~~ ~~ ~ ~ ~ ~~ ~~ ~~ ~~~ ~~~~-~ ~~-~~~ 

1 htto://www.fema.oov/fhm/frm sofl.shtm. We recommend ?hat vou &view v z  H E C ~  and HEC-RAs modeiswith CHECK-2 and CHECK-RAS. 1 
1 If i ou  disaaree i i t h  a messiue. please attach an ex~lanatioi of why t h i  messaae is not valid in this case. Review of vour submittal and I 
I resolution oi valid modeling discrepancies will result in ieduced review iime. 

- 
I 

I HEC-21HEC-RAS models reviewed with CHECK-2ICHECK-RAS? Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Proiect Conditions Model File Name: Plan Name: File Name: Plan Name: - 1  ( Other - (attach desciiption) File Name: Plan Name: File Name: Plan Name: I I *Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http://www.fema.gov/fnm/en-modl.shtm. I 

C. MAPPING REQUIREMENTS 

1 A certified toooaraohic mao must be submitted showina the followina information (where aDDiicable): the boundaries of the effective. existina. and 1 
proposed condltons 1%-annual-cnance floodplain (for ipproximate Zone A revsions) or'tne bo-ndaries of tne 1%. and 0 2%-inn~al-ciance 
floodplains and regulatory f ooaway (for oeta,led Zone AE. AO. an0 AH revsons): location and alignment of at, cross sect ons w lh stalionlng control I . ' - '  I 
I indicated; Stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries: boundaries of the 

requestefs property: certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). I 

1 Note that tne boundaries of the existing or proposed conditions floodplains and regLlatory floodway to be shown on the rev:sed FIRM andlor FBFM 
must tie-in wth the effective f oodplan and reg-latory floodway boundaries. Please attach a copy of the effective, FIRM andlor FBFM, annotate0 
to snow the oo~naaries of the revise0 1%- and 0.2%-annual-chance floodolains an0 reouiatorv floodwav that t e-in w.m the ooundaries of the I -, .. - ~ 7 ~ ~  . ~ ~ -  ~~~ ~~ ~~ ~ ~ ~ ~ ~~ ~~ ~~ ~~~ ~ 

effectwe 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream a:d doinstream h i t s  of the area of revision. 1 
I Annotated FlRM and/or FBFM Included iX Digital Mapping (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

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

For CLOMR reauests. if either of the followina is true.  lease submit evidence of com~liance with Section 65.12 of the NFlP reaulations: I 
I The proposed project encroaches upon i  reg~latory f.oodway and wou d resLit in increases aoove 0.00 foot 

- 
The proposed project encroaches upon a SFHA w:th or w;thoLt BFEs estaollshed and would res~ l t  in increases above 1.00 foot. I 

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

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

1 3. For LOMWCLOMR requests, is the regulatoryfloodway being revised? • Yes IXI No 

I If Yes. attach evidence of reaulatorv fioodwav revision notification. As Der Paraaraoh 65.7(bl(1) of the NFlP Reaulations. notification is reauired 

I for reqdests involving revisions to the regulaiory floodway. (Not requ red for rev; ons to appioxlmate 1%-annuai-chance floodplains [sldo~;o 
Zone A oesignation] unless a regulatory floodway is being added. Elements ana examples of regulatory floodway revision notifcat;on can be 
found in the MT-2 Form 2 Instructions.) I 

I 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I if Yes, pease submlt doc~mentation from the commLnity to show that they have complied with Sections 9 and 10 of tne Endangereo Species 

Act (ESA) Sectton 9 of the ESA prohibits anyone from taking" or narming an enoangered specles. If an action might harm an endangered 
species, a permlt is requ:red from U.S. Fish and Wildlife Service or National Marine Fisneries Service ~ n d e r  Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes €3 No 
i f  Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification I 

I can be found n the MT-2 Form 2 lnstrdct ons I 
' Not lnclus ve of all applicable regulatory requirements For deta~ls, see 44 CFR pans 60 an0 65 
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I U.S. DEPARTMENT OF HOMELAND S E C U R l N  - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlvERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street. SW. Washington DC 20472, 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. 

- 

Flooding Source SenF30 
Note: Flil out one form for each floodlng source studled I 

A. HYDROLOGY 

1 Reason for New Hydrologic Analys~s (check all that apply) I 
I Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed I 1 2. Comparison of Representative !%-Annual-Chance Discharges 

Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
Re-distributed flow None 900 

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

Statistical Analysis of Gage Records [XI PrecipitationlRunoff Model HEC-1 VR-20. HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support 
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by DHS-FEMA. This 
document can be found at: http:l/www.fema.govlfhmlen~modl.shtm. 

1 4. ReviewIApproval of Analysis 

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

1 5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 

Upstream Limit 

"I 
2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-Z . HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HECd and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-R4S identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:Nww.fema.govlhmlfrm-sofl.shtrn. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2lHEC-RAS models reviewed with CHECK-2ICHECK-RAS? IXI Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

1 Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 1 

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

http:l/www.fema.govlfhmlen_modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

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

17 Annotated FiRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. I 
I . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes [SI No I 

I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes El No I 

I If Yes, attach evidence of regu atory floooway revision not;ftcation. As per Paragraph 65.7(b)(l) of the NFlP RegLlations, not ficaton ;s required 
for rewests nvolvlng revlslons to the regulatory floodway. (Not require0 for revisions to approx:mate 1%-annual-chance floodp a'ns 1st-died 
Zone A des'gnation] unless a reg~latory f oodway is being added. Elements and examples of regulatory f,oodway revison not~fication can be I 

I found in the MT-2 Form 2 Instructions.) I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Cl Yes 17 No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyone from 'Yaking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes lXI No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND S E C U R i N  - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW. Washington DC 20472, Papemork Reduction 
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do no1 
send your completed survey to the above address. 

Flooding Source: SenGO5 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenGO5 0.670 None 1293 ., 3. Methodology for New Hydrologic Analysis (check all that apply) 

I Starlst~cal Analysls of Gage Records Prec!pftatlonrRunoff Model HEC-1 [TR-20. HEC-1, HEC-HMS etc] 
Reg onal Regresslon EqJat.ons Other (please anach descr.ptlon) 

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

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

"I 
2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 . HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hydraulic Models 

~ ~ ~ - -  ~~~ ~~-~~~~ -~ 

If i ou  disagree Gith a mesGae. olease attach an exolanatioh of whv t i e  message Is not valid in thls case. Review of vour submittal and 1 
I resolution dval id modeling discrepancies will result in ieduced review iime. 

- 
I 

I HEC-2/HEC-RAS models reviewed with CHECK-ZICHECK-RAS? KI Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Proiect Conditions Model File Name: Plan Name: File Name: Plan Name: ( Other - (attach desciiption) File Name: Plan Name: File Name: Plan Name: I 

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

http://vuww.fema.gov/fhm/en~modl.shtm. I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approxlmate 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 
requesteh property; celtification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD. NAVD, etc.). 

1 Note that the ooundaries of tne exsting or proposed cond:tlons floodplains and regulatory floodway to be shown on the revised FIRM andnor FBFM 
mJst tie-'n with tne effectve f.oodplain and regLlatory fioodway ooundaries Please attach a copy of the effective FIRM andlor FBFM, annotated 
to show the boundaries of the revlsed 1%- and 0.2%-ann,al.chance floodolalns an0 reau atorv f lood~av that t:e-in with the ooundar es of tne I -1 effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream a td  downstream h i t s  of the area oi &vision. I 

I Annotated FIRM and/or FBFM Included [XI Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests, if either of the foilowina Is true, please submit evidence of com~llance with Section 65.12 of the NFIP reaulations: I 

I . The propose0 project encroaches u p o n i  reg~~atory floodway and would result In Increases above 0 00 foot 
- 

. The proposed project encroaches upon a SFHA wlth or w ~ t h o ~ t  BFEs enabllshed and wou 0 result In Increases above 1 00 foot I 
2. Does the request Involve the placement or proposed placement of fill? Yes IXI 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 o! 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 
for reauests involvina revisions to the reaulatorv floodwav. (Not reauired for revisions to aDDroximate 1%-annual-chance floodolains [studied 

~ ~ ~~ ~~~ .~ ~ ~- 

Zone A deslgnation];nless a reguiatoryiioodwiy is belig added. ~lements and example's'of regulatory floodway revision notification can be 
found in the MT-2 Form 2 lnstructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please suomit documentation from tne commun ty to show that they have complied w In Senions 9 and 10 of the Endangereo Spec~es 
Act (ESA). Section 9 of the ESA prohibits anyone from 'taking' or harming an endangered spec:es. If an action might harm an endangered 
specles, a permit 1s requrea from U S. Ftsh and W: d fe Service or Nat'ona~ Marine Fisher~es Service under Section 10 of the ESA. I 

e- 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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes [XI No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 lnstructions. 

" Not inclusive of all appiicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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I U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660.0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 I 

I PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments reoardino the accuracv of the burden estimate and anv suaaestions for reducino this burden to: Information Collections Manaaement. I 

I U S ~e~ar tmGnt  ofkomeland ~Bcurily. Federal Emergency ~anagem&t Agency. 500 C street, SW, Wasn ngton DC 20472, PapeMlorK ~ ~ d u c t ~ o n  
Project (1660.0016) Subm!ss~on of the form is required to obtain or retaln benef 1s under tne Nat onal Flood Insurance Program Please do  not I 

) send your completed survey t o  the above address. I 

Flooding Source: SenH03 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (ds) Revised (cfs) 
SenH03 0.750 None 806 

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

a Statistical Analysis of Gage Records fl PrecipitationlRunoff Model HEC-1 [TR-20. HEC-1. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

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

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 . HEC-RAS. Other (Attach description)) 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydrauiic models, 

'I 
respectively. These review programs verify that the hydrauiic estimates and assumptions in the model data are in accordance with NFiP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2MEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-;! and CHECK-RAS can be downloaded from 
http:l/www.fema.gov/fhm/frm-sofl.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
if you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-ZIHEC-RAS models reviewed with CHECK-2ICHECK-RAS? ISI Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 
Duplicate Effective Modei* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

http:/lwww.fema.gov/fhmlen~modiIshtm. I 
C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
I proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 

revisions); location and alignment of all cross sections with stationing control 
etc.): current community easements and boundaries: boundaries of the 
registered in the subject State: location and description of reference marks; I 

I Note that the boundaries of the existing or proposed conditions floodplains and reguiatory floodway to be shown on the revised FIRM andlor FBFM I 
must t:e-:n watn the effective floodplain-and regLlatory ftoodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show tne boundaries of tne revisea 1%- and 0.2%-annual-chance flooaplans and regJiatory fioodway tnat tie- n with the boundaries of the 
effective 1%- and 0 2%-annual-chance floodplain and regulatory floooway at the upstream and oownaream limts ofthe area of revision. I 

I Annotated FlRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 64.12 of the NFiP regulations: . The proposed proiect encroaches upon a regulatory fioodway and would result in increases above 0.00 foot. I 
I . The proposed broject encroaches upon a SFHA wiih or without BFEs established and would result in increases above 1.00 foot. I 
I 2. Does the request involve the placement or proposed placement of fill? Yes L%l No I 
1 If Yes. the communitv must be able to certifv that the area to be removed from the special flood hazard area, to include anv StrUCtUreS or I 
I p r ~ G e d  StrbctLres, meets all of the standards of the loca floooplain ord~nances, and is reasonab y safe from flooding In accorbance with the 

hFlP regulations set forth at 44 CFR 60.3(a)(31. 65 5(a)(4). and 656(a)(14). P.ease see the MT-2 instr~ctions for more informaton. I 
I 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes ISI No I 
I If Yes, attach evidence of reguiatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFlP Regulations, notification is required 

for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A desianationl unless a reauiatory floodwav is being added. Elements and examples of regulatory floodway revision notification can be I 

1 found in t h e i l ~ - 2  Form 2 1nstru;dions.i 
- 

1 4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes NO I 
If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered-species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases7 Yes El No I 
* Not inclusive of all applicable regulatory requirements. For detaiis, see 44 CFR parts 60 and 65 
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U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 

- 1  PAPERWORK REDUCTION ACT I 
Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472, 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 t o  the above address. 

Flooding Source: SenH05 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

G Alternative methodology Proposed Conditions (CLOMR) Changed physical wndition of watershed 

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

I Location 
SenHO5 

Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
0.332 None 609 

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

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

I Pease enclose all relevant moaels in d gttal format maps. computations (ncludlng computation of parameters) and documentation to support 
the new analysls The document, "Numer cal Models Accepted by FEMA for NFzP Usage llsts the models accepted by DHS-FEMA Th s 
document can be found at http lIw fema gov1fnm.en-mod1 shtm I 

I 4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology I 
I Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 

your explanation for why sediment transport was not considered. I 
B. HYDRAULICS 

I 1. Reach to be Revised 

I . . 
Downstream Limit 

Description Cross Section Water-Surface Elevations (fl.) 

Effective Pro~osedIRevised 

I Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 . HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC4 and HEC-RAS hydraulicmodels, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-:! and CHECK-RAS can be downloaded from 
http:/lwww.fema.govifhm/frm_soR.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HECdIHEC-RAS models reviewed with CHECK-2lCHECK-RAS? [XI Yes No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run 

File Name: Plan Name: File Name: Plan Name: 

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

http:llwww.fema.govlfhmlen~modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

and the referenced vertical datum (NGVD, NAVD, etc.). I 
1 Annotated FIRM andlor FBFM Included Diaital M a ~ ~ i n a  (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

1 For CLOMR requests, do Base Flood Elevations (BFEs) Increase? Yes No I 

I For CLOMR requests, if either of the fo IOe'ng is true, please subm~t evidence of comp iance with Section 65.12 of the NFlP regulations . Tne proposed pro;ect encroacnes upon a regulatory fioodway an0 would result in increases above 0.00 foot. . The proposed pro;ect encroacnes upon a SFHA wttn or without BFEs established ana eolrld result in increases above 1.00 foot I 1 2. Does the request involve the placement or proposed placement of fill? Yes No I 
I If Yes, the community must be able to Certify that the area to be removed from the special flood hazard area, to include any structures or 

proposed structures, meets ail of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 

I 3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes N No I 
I If Yes, attacn ev;dence of regulatory foooway revision notification As per Paragrapn 65.7(bj(1) of the NFlP Regulations, notification is required 

for requests Involving rev:sions to the regL at0V f oodway (Not reqJired for revisions to approximate 1%-annual-chance floodp ains [sr.aieo 
Zone A designat.on] unless a regulatory floodway 1s oeng adoea. Elements and examples of regulatory floodway revision not~fication can be I 
found in the MT-2 Form 2 Instructions.) 

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes 0 No 

If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from 'Yaking" or harming an endangered species. i f  an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? I7 Yes [XI No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examDles of DroDertv owner notification 

I can oe found in the MT-2 Form 2 lnstr~ct'ons I 
Not ~ncluslve of a.1 appl1cab.e regulatory requrements For detalls. see 44 CFR parts 60 and 65 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY 81 HYDRAULICS FORM Expires: August 31,2007 I 

I PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 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 reauired to resoond to this collection of information unless a valid OMB control number aooears in the uooer riaht corner of this form. Send I 
I 

. . . .  " ~ ~ 

comments'regarding the accuracy of the buraen estmate and any suggestions for red-cing this buroen to. informaton Collections Management 
U.S. Department of riomeland Secur:ty Federal Emergency Management Agency. 500 C Street, SW. Washington DC 20472, Papetwork Reauction 
Project (1660-0016). SJbmssion of tne form is required to obtain or retain oenells under the Natjonal Flood Insurance Program. Please do not I 

) send your completed s u ~ e y  t o  the above address. I 
Flooding Source: Sen105 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

2. Comparison of Representative I%Annual-Chance Discharges 

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

Sen105 30.364 None 2889 

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

Statistical Analysis of Gage Records H PrecipitationIRunoff Model HEC-1 VR-20. HEC-1, HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant modes :n digital format, maps. compJtat ons (including computation of parameters) and doc.mentation to s~pport 
the new analysis. The document. NJmerical Moaels Accepted by FEMA for NFiP Usage" lhsts the moaels accepted by DHS-FEMA. This 
doc~ment can oe f o ~ n d  at: nttprlwww.fema.govifnm/en_mod shtm 

1 4. ReviewIApproval of Analysis 

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

1 5,  impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (R.) 
Effective ProposedIRevised 

Downstream Limit 

Upstream Limit 

*I 2. Hvdrauiic Method Used 

I Hydraulic Analysis HEC-RAS [HEG-2 . HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

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. These review programs verify that,the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable w~th the assumptions and lim~tations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace englneerlng Judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.govIfhm/frm-soft.shtm. We recommend that you revlew your HEC-2 and HEC-RAS models wlth CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-21HEC-RAS models reviewed with CHECK-ZICHECK-RAS? €3 Yes No I 
( 4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http:/hYww.fema.govlfhm/en_modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

1 Note that the boundaries of the existing or proposed conditions floodplains and reguiatory floodway to be shown on the revised FIRM andlor FBFM 
must tie-in with the effective floodplain and regulatory fioodway boundaries. Please attach a copy of the effective FIRM,andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodpia~ns and reguiatory floodway that t~e-in w~th the boundaries of the 
effective 1%- and 0.2%-annuai-chance floodplain and reguiatory floodway at the upstream and downstream limits of the area of revision. 

Annotated FIRM andlor FBFM Included Dlgltal Mapplng (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1 For CLOMR requests, do Base Flood Eievat~ons (BFEs) increase? Yes No i 

I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes IXI No I 

I if Yes, the wmmunity must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IXI No I 

I If Yes, anach ev~dence of regdlatory floodway rev;sion notif:calion. As per Paragraph 657(b)tl) of the NFlP Regulations, notificat~on is req~irea 
for requests :nvo,v:ng revisions to the reg~latory floodway. (Not requlred for revsions to approx:mate 1%-annuai-cnance floodpalns [st~dlea 
Zone A deslqnationl unless a reg~latory f oodway is being added. Elements ana examples of regulatory floodway revision notification can be I 

I found in t h e ~ ~ - 2  Form 2 1nstruitions.j I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. Lf an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. I 

5 .  For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No 
If Yes, please attach proof of propelty owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

" Not inclusive of all applicable reguiatory requirements. For details. see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31. 2007 

T 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472. 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. 

Flooding Source: Sen110 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

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

SenllO 24.016 None 3074 

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

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

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

4. Review/Approvai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

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

DHS - FEMA Form 81-89A, FEB 06 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-? and CHECK-RAS identify 
areas of potential error or concern. These toois do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.govlfnm/frm~~~fl.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-2lHEC-RAS models reviewed with CHECK-21CHECK-RAS? IXI Yes No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http:lhnMMl.fema.govIfhmlen~modl.shtm. I 
C. MAPPING REQUIREMENTS 

A certified topographlc map must be suom~ttea showing the following information (where applcabe): the boundar es of the effective, existing, and 
propose0 conoitions 1%-annual-chance f.oodplain (for approximate Zone A revlsons) or the bounoarles of the 1%- and 0.2%-annual-cnance 
floodplains and regulatory fioodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g, dams, levees, etc.): current community easements and boundaries: boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that the bounaar:es of fne exstlng or proposed conditions f oodplains and regLtatory f oodway to oe shown on tne revised FlRM analor FBFM 
must te-in w;th the effective flo0dpla;n and regJlatory f oodway boundaies. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show the bo4ndar:es of the revised 1%- and 0.2%.ann4at-cnance foodplalns and reg-latory floodway that t e-in with the boundaries of the 
effective 1%- and 0.2%-annual-cnance floodplain and regulatory floodway at the upstream and downstream limtts of the area of rev'ston. 

Annotated FlRM and/or FBFM included [ia Diaitat Mapoino (GISICADD) Data Submitted (Recommended) 
-~~ ~ ~ -~ ~ ~ - ~~- 

D. COMMON REGULATORY REQUIREMENTS* 

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

For CLOMR requests, if either of the following is true, please submit evidence of compiiance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

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

If Yes. the communitv must be able to certifv that the area to be removed from the sueciat flood hazard area. to include anv structures or 

I proposed strdctures meets all of the standards of the local flooopaln ordtnances, ana 1s reasonably safe from f oodlng in accohance w th the 
NFlP regutatlons set fonh at 44 CFR 60 3(a)(3). 65 5(a)(4), an0 65 6(a)(14) Please see the MT-2 lnstructlons for more Informallon I 1 3. For LOMRICLOMR requests, is the regulatoryfloodway being revised? Yes lXI No I 

I If Yes, attach evloence of regulatory floodway rev sion notifcation. As per Paragraph 65.7(0)(1) of the NFlP Regulations, notCcation is requlred 
for requests involving revisions to the reg~lalory floooway. {Not req~ired for revisions to approx mate 1%-annual-chance flooop a:ns [st~diea 
Zone A designallon] unless a regulatory floodhay is being added Elements and examples of regu atory floodway revls:on notification can be I 

I found in t h e ~ ~ d  Form 2 Instructions.) 

1 4. For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I if Yes, please submt aocumentation from the community to show that lney have compl ed wlth Sectons 9 and 10 of tne Endangered Species 
A n  (ESA). Sect~on 9 of the ESA prohlbtts anyone from 'fak~ng" or harming an endangered spec;es If an action might narm an endangered 
species, a permit s required from US .  Fish and Wlldllfe S e ~ l c e  or National Marine F sheres Sewice under Section 10 of the ESA 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compiiance with Section 7(a)(2) of the ESA. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes IXI No 
If Yes. ulease attach uroof of arouertv owner notification and acceutance (if available). Elements of and examwles of urouerlv owner notification 

I 
. . ,~ 

can bi ioJnd :n the MT-2 ~ o r m  2'lnsiructlons. I 
Not inclus.ve of a I applicable regulatory requirements. For details, see 44 CFR pans 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate Includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street. SW, Washington DC 20472. Papewdo* 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. 

Flooding Source: Sen115 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
Senil5 6.348 None 2401 

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

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

I P.ease enclose all relevant models in digital format, maps, cornputattons (ncluaing computation of parameters) and documentation to s~pport 
the new ana.ysis The document. "Numerical Models Accepted by FEMA for NFlP Usage" lists the mooels accepted by DHS-FEMA Tnis 
docanent can be found at: htlp l / w  fema.gov/fhmlen-mool.sh1m. I 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (R.) 
Effective ProposedlRevlsed 

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Anaiysis HEC-RAS [HEC-2 . HEC-RAS. Other (Attach description)] 
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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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlF 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identifl 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:ilwww.fema.govlfhm/frm_soft.shtm. We recommend that you review your HEC3 and HEC-RAS models with CHECK-2 and CHECK-RAS 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal anc 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-21HEC-RAS models reviwed with CHECK-21CHECK-RAS? IXI Yes NO 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

^Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:llw.fema.gov/fhm/en~modl.shtm. I 

C. MAPPING REQUIREMENTS 

I A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annuaidchance 
floodolains and reoulatorv floodwav (for detailed Zone AE. AO. and AH revisions): location and alianment of all cross sections with stationino control 
mdlcited. stream: road,' and other' alignments (e.9.. dams, levees, etc.); cirrent communit jeasements and boundaries; oo~ndarle; of the 
req~ester's properly; cerlif:cation of a registered professional engineer registered in tne subject State; loca[:on and descr;ptlon of reference marks; I ' 1 and the referenced veltical datum (NGVD. NAVD, etc.). 

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

I Annotated FlRM andlor FBFM Included [i31 Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

For CLOMR requests, if either of the following is true, please submit evidence of compiiance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a reguiatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? Yes [i31 No 

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

3. For LOMWCLOMR requests, is the regulatory fioodway being revised? Yes €4 No 

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

4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No 

If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from raking" or harming an endangered species. i f  an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Sewice or National Marine Fisheries Service under Section 10 of the ESA. 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compiiance with Section 7(a)(2) of the ESA. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? I3 Yes [i31 No 

I If Yes, please attach proof of properly owner not flcat~on an0 acceptance (11 avaliable) Elements of and examples of propeny owner not,ficat,on 
can oe f o ~ n o  in the MT-2 Form 2 Instruct ons 

Not . nc i~s~ve  of all appi~cable regulatory requ~rements For deta~ls. see 44 CFR pans 60 and 65 
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U.S. DEPARTMENT O F  HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 166b0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM5 Control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472, 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 suivey to the above address. 

Flooding Source: SenJO5 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

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

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

Location Drarnage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenJO5 7.568 None 1585 

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

Statistical Analysis of Gage Records €4 PrecipitationIRunoff Model HEC-1 [TR-20. HEC-I. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant models .n dlg tat format. maps. computations (nClU0 ng comp.tatlon of parameters) and doc~mentat on to s~pport 
the new analysls The docJment. N-mencal Mooels Accepteo by FEMAfor NFlP Usage llsts the modes accepted oy DHS-FEMA Tnts 
document can be f o ~ n d  at ntlp I/W fema govlfhmlen-mod1 shtm I 

4. ReviewIApproval of Analysis 

i f  your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvai/review. 

5. impacts of Sediment Transpolt on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (R.) 
Effective ProposedIRevised 

Downstream Limit 

Upstream Limit 

*; 2. Hvdrauiic Method Used 

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

DHS-FEMA has developed two review programs. CHECK-2 and CHECK-RAS to ald :n the revlew of rlEC-2 and HEC-RAS hyorau1;c models 
respectively. These review programs ver~fy that the hydraLlic est mates and assumpt ons in the mooel data are in accordance vltn NFlF 
rend rements and tnat the data are comoaraole wltn the assumot:ons and !lmltations of HEC-21HEC-RAS. CHECK3 and CHECK-RAS identif! . - "  ~~ ~ - .~  ~ ~ ~ ~~~ 

areas of potential error or concern. ~ h & e  tools do not replace enginee;ing judgment.  CHECK^^^^ CHECK-kAS can be downloaded f r o i  
htt~:llwww.fema.aovifhm/frm soft.shtm. We recommend that You revlew vour HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS 
If you disagree Gith a messige, please attach an explanation of why the message is not valid in this case. Review of your submittal anc 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-ZIHEC-RAS models reviewed with CHECK-ZICHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodway Run @ t ~ 7  

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the instructions. I 
The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
hnp:llwrYw.fema.govlfhm/en_modl.shtm. I 

C. MAPPING REQUIREMENTS 

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

1 Note that the boundaries of the existing or proposed conditions floodplains and reguiatory floodway to be shown on the revised FlRM andlor FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of  the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annuai-chance floodpiains and reguiatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 
I Annotated FlRM andlor FBFM Included IXI Digital Mapping (GiSICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? U Y e s  No I 
I For CLOMR reauests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: I 
I . The proposed project encroaches upon a regulatory fioooway and WOJ d result In Increases above 0 00 foot . The proposed protect encroaches bpon a SFHA wln or wlthout BFEs establlshed and would resu.t In Increases above 1 00 foot I 

Does the request involve the placement or proposed placement of fill? Yes tA No I 
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. I 
For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IXI No I 
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 lnstructions.) I 
For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
If Yes. olease submit documentation from the communitv to show that thev have comDlied with Sections 9 and 10 of the Endanaered S~ecies 1 

I Act (ESA); ~ i c t : o n  9 of the ESA prohibits anyone from"tak;ng8' or harmiAg an endangered species. If an action might harm a i  endangered 
speaes, a permit is requ~red from U.S. Fish and W al fe Sew:ce or National Marine F sher~es Senrlce under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes rn No I 
I if Yes, please attach proof of propelty owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found In the MT-2 Form 2 lnstructions. 

* Not inclusive of all applicable regulatory requirements. For details. see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY 81 HYDRAULICS FORM Exprres August 31, 2007 

PAPERWORK REDUCTION ACT 

Public re~ortina burden for this form is estimated to averaae 3.25 hours Der resDonse. The burden estimate includes the time for reviewina 
instructio"~, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. YO; 
are not required to respond to this coileCtiOn of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street. SW. Washinaton DC 20472. Pa~erwork Reduction 
Project (1660-0016). Submission of the form is required to obtainor retainhenifits under the National ~ioocilnsurance program. Please do not 
send your completed survey to the above address. 

Flooding Source: SenJlO 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

17 Alternative methodology Proposed Conditions (CLOMR) 17 Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenJlO 0.306 None 492 

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

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 [TR-20, HEC-1. HEC-HMS etc.] 
Reg~onai Regression Equations Other (please attach description) 

I Please evc ose al relevant models .n d:gital format, maps, computations (mduding computat!on of parameters) an0 OocLmentation to support 
!he new ana yss. The aocument, 'Numerical Mooels Accepted by FEMAfor NFlP Usage" lists the mooels accepted by DHS-FEMA. Ths 
document can be fo.na at: h t t p l l w  fema.go11fnmlen-moolshtm. 

1 4. ReviewIApproval of Analysis 

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

1 5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description 

Downstream Limit 

Upstream Limit 

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

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HECZ , HEC-RAS. Other (Attach description)] 
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3. Pre-Submittal Review of Hvdraullc Models 

1 
DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS h draulic models. 
respectively. These review programs verify that the hydraulic estimates a?d assumptions in the model data are in accordYance with NFIP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:l/www.fema.govlfhm/frm-sofl.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK3 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? IXI Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http:llwww fema.gov/fhm/en-mod1 shtm. I 
C. MAPPING REQUIREMENTS 

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

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

Annotated FIRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

I For CLOMR requests, .f enher of tne follow~ng is true, pease submtt evldence of compllance w th Sect~on 65 12 of tne NFlP reguiat!ons . Tne proposea pmlect encroaches upon a regu atory floodway ano would result ~n rncreases above 0 00 fool I 
I . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

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

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

I 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IX No 

I If Yes, attach evldence of reglrlatory f.oodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notitcation ;s requred 
for reqLests involving rev:s;ons to the regulatory floodway. (Not requ'reo for rev,sions to approximate 1%-annual-cnance floodplains [st~died 
Zone A designallon] unless a reg~iatory flowway is oehg aodeo. Elemenls and examples of regulatory floodway rev:s on no! fcation can be I 

I found in t h e ~ ~ - 2  Firm 2 instructions.) I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9.of the ESA prohibits anyone from 'Yaking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its a( compliance with Section 7(a)(2) of the ESA. I 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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I U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
~ ~ 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. De~artment of Homeland Securitv. Federal Emergencv Management Aaencv. 500 C Stre3t. SW. Washinaton 1 DC 20472. Panelwork Reduction . ~.~ ~ ~~~~~~ 

Project (1660-0016). Submission of the form is required t i  obtain-or retainbenefits under the National ~loodlnsurance Program. Please do  not 
send your completed survey t o  the above address. 

-- 

1 Fioodina Source: SenJ15 I 
) Note: fil out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenJ15 3.636 None 1484 

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

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

I Please enclose all re evant modes .n olg.ta, formal, maps, computations (~ncluding Computal on of parameters) and documentation to support 
tne new analysls Tne docbment. 'Nlrmerlcal Mooels Accepted by FEMA for NFlP Usage . sts the models accepted by DHS-FEMA Th s 
document can be found at http IIw ferna govlfnmren-mod1 snlm I 

4. ReviewlApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2. HEC-RAS. Other (Attach description)] 
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Pre-Submittal Review of Hvdraulic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.govlfhm/frm~sofi.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-MS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your subm~ttal and 
resolution of valid modeling discrepancies will result in reduced review time. 

1 HEC-2IHEC-RAS models reviewed with CHECK-2,CHECK-RAS? El Yes No 

1 4. Models Submitted C] Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model' File Name: Plan Name: File Name: 

- 
Plan Name: 

Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: 

- 
Plan Name: 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at 
http://wvvw.fema.gov/fhm/en_modl.shtm. 

C. MAPPING REQUIREMENTS 

I A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodolains and reaulatorv floodwav (for detailed Zone AE. AO. and AH revisions): location and alionment of all cross sections with stationina control I 

I 
~ ~ ~ ~~~ ~~~ ~ - . .= 

~ndlcited; stream: road' an0 other' alignments ( e g ,   dams,^ levees, etc.) &rent comm~nlty-easements and boundaries; bo~ndares of tne 
requesters propelty cetification of a registereo profess~onal englneer registerea in the subject State; location an0 description of reference marks; I I and the referenced vertical datum (NGVD, NAVD, etc.). I 
I Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM andlor FBFM 

4 must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory fioodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 

I Annotated FlRM andlor FBFM Included H Dlgltal Mapplng (GISICADD) Data Submllted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1 For CLOMR requests, do Base Flood Elevations (BFEs) Increase? Yes No i 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of 8117 C] Yes No 

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

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

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

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
If Yes, please sbbm.t documentat:on from the commun'ly to show that they nave complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Sect;on 9 of the ESA prohioits anyone from 'taning" or harming an endangereo specles. If an acton might harm an enoangered 
specles, a permit is required from U S. Fish and Wildlife Service or Nat~onal Marme Flsher es Service Jnder Sect on 10 of tne ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes El No I 
I If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found in the MT-2 Form 2 lnstructions. 

Not inciusive,of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments reoardino the accuracv of the burden estimate and anv sua~estions for reducina this burden to: information Collections Manaoement. I 

I U S ~epartmint ofjlomeand ~ e i u r t ~ .  Federal Emergency ~anagem&;t Agency, 500 C street. SW. Wash ngton DC 20472 Paperwork ~ lduc t lon  
Project (1660-0016) Subm.ss!on of the form 1s requlreo to obta~n or retaln benefits under tne Natlonal Flood Insurance Program. Please do  not I 
Flooding Source: SenK05 
Note: Fill out one form for each flooding source studied I 

) send your completed survey t o  the above address. I 

A. HYDROLOGY 

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

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

Alternative methodology Proposed Conditions (CLOMR) 13 Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenKO5 8.931 None 2930 

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

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

I Please enclose ail relevant models in dlgital format, maps, comp~tatons (;nc.Jding computalton of parameters) and oocumentat.on to sLpport 
the new ana,ysis. The docment, "N~merical Models Accepted oy FEMA for NFlP Usage" lists tne models accepted oy DHS-FEMA Tn.s 
docment can be foLnd at: h t t p : l l w  fema.govlhm/en-moo1 shtm. I 

I 4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology I 
I Was sedlment transpon considered? Yes No if yes. then f, I o ~ t  Sect~on F (Sediment Transport) of Form 3. If No, !hen attach 

your explanation for why sed:ment transpon was not wnsldered. I 
B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 
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Pre-Submittal Review of Hydraulic Models 

DHS-FEMA has developed two review programs, CHECK-:! and CHECK-RAS, to aid in the review of HEC-2 and HEC-RPS hydraulic models. 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RPS. CHECK-2 and CHECK-RPS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:l/www.fema.govlfhmlfrm-sofl.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
if you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEG21HEC-RAS modeis reviewed with CHECK-ZICHECK-FAS? iX Yes 5 No I 
Models Submitted Diskette Submitted Natural Run Floodwav Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http://www.fema.govlfhmlen~modi.shtm. I 
C. MAPPING REQUIREMENTS 

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

1 Note that the boundaries of the existing or proposed conditions floodplains and regulatory fioodway to be shown on the revised FlRM and/or FBFM I 
mLst tie-in wtth tne effective foodp ainandregulatory floodway boLnoaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to snow the bounoaries of the rev~sed 1%- and 0.2%-annua -chance floodpains an0 reguiatory floodway tnat te-in with the boJndaries of the 
effenive 1%- and 0.2%-ann~al-chance f.oodp.ain ana regulatory floodway at the upstream and downstream iimlts of the area of rev.s:on. I 

I 17 Annotated FIRM and/or FBFM Included IXI Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes 17 No i 

I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 

I 2. Does the request involve the placement or proposed placement of fill? 17 Yes No I 
I If Yes, the community must be able to certlfy that the area to be removed from the speclal flood hazard area. to Include any str~ctures or 

proposed structures, meets all of the standards of tne local f,oodpla~n ordlnances, and is reasonably safe from floodlng in accordance wlth the 
NFlP regbiat8ons set fonn at 44 CFR 60 3(a)(3). 65 5(a)(4). and 65 6(a1(14) Please see tne MT-2 lnstructlons for more mformat on I 

( 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes H No I 
I If Yes, attacn evldence of reguiatory floodway revlslon notlf.catlon As per Paragraph 65 7(b)(lJ of tne NFlP Regulat ons, not.Acatlon IS reqLlreo 

for requests lnvoiv~ng rev s10ns to tne regulatory floooway (Not reqwred for revs ons to approx mate 1%-annual-chance floodpla~ns [studlea I 
1 Zone A desianationl;niess a re4ulato~f loodwa~ is being added. Elements and examples of regulatory floodwav revision notification can be 1 
I found in t h e ~ ~ - 2  Firm 2 1nstructions.j I 1 4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No I 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 0 Yes €4 No I 
I If Yes, please attach proof of properly owner notification and acceptance (if available). Elements of and examples of property owner notification 

can be found in the MT-2 Form 2 Instructions. 

Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. I6680016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires. August 3b 2007 

PAPERWORK REDUCTION ACT I 
P~b.ic reporting burden for this form :s est'mated to average 3.25 hoJrs per response. The bLrden est:mate lncludes the time for revlewlng 
inslr~ctions, searching existng data sources, gatherng and maintalnlng the needed data, and comp etlng, reviewing, and subm.lt!ng the form. You 
are not required to respond to tnis collection of lnformatlon unless a valid OM6 control number appears 'n the upper r:ght corner of th s form. Send I 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency. 500 C Street. SW. Washington DC 20472, Papenvork 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. 

Flooding Source: SenKlO 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenKlO 4.430 None 1662 

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

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-1 VR-20. HEC-1. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Pease enclose all relevant moaels in digltal format, maps. CompLtations (including computation of parameters) and documentat~on to support 
the new analysis. The aocJment, "Numer cal Modes Accepted by FEMA for NFlP Usage" llsts the models accepted by DHS-FEMA. Tn:s 
document can oe found at: http:llbvwvv.fema gov~fhm1en~moolsntrn. I 

4. ReviewIApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

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

3. Pre-Submittal Review of Hvdrauiic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-MS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http://w.fema.govlfhm/frm~sofl.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
i f  you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? i23 Yes NO 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run Datum 

Duplicate Effective Model" File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http://www.fema.govlfhm/en~modl shtm. I 

C. MAPPING REQUIREMENTS 

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

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

Annotated FlRM andlor FBFM Included IXI Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? O Y e s  No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a reguiatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

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

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

3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes H No 

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

4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

If Yes, please submit documentation from the community to show that they have compiled with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. if an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 ofthe 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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes IXI No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found in the MT-2 Form 2 Instructions. 

" Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 3 t  2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security. Federal Emergency Management Agency, 500 C Street. SW. Washington DC 20472. Papework 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 t o  the above address. 

Flooding Source: SenK15 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

I Not revised (skip to section 2) 5 No existing analysis Improved data 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenK15 4.173 None 1810 

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

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

I Please enclose all relevant models in dtgltal format, maps, computations ( ncludlng cornputallon of parameters) and oocumentatlon to support 
tne new analys~s Tne document, "N~merical Models Accepted by FEMA for NFlP Usage llsts tne models accepted oy DHS-FEMA Tnls 
oocumenr can be found at hdp 8lvrrrrr ferna govlmmlen_modl shrm I 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes 5 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 
your explanation for why sediment transport was not considered. 

6. HYDRAULICS 

I 1. Reach to be Revised I 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 

.I 2. Hydraulic Method Used 

I Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. p 
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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-MS. CHECK-:, and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:/lwww.fema.govlfhm/frm-soft.shtm. We recommend that you review your HEC4 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

I HEC-ZIHEC-RAS models reviewed with CHECK-ZICHECK-RAS? IXI Yes No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model' File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http://w.fema.govIfhm/en_modl.shtm. I 
C. MAPPING REQUIREMENTS 

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

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

I Annotated FlRM andlor FBFM Included ISI Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory fioodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. I 
1 2. Does the request involve the placement or proposed placement of fill? Yes IXI No I 
1 If Yes. the communitv must be able to cerlifv that the area to be removed from the special flood hazard area, to include any structures or I 
I proposed structdres, meets al of tne standards of the local floodplain orolnances and 0s reasonably safe from f oodlng n accordance hltn the 

NFlP regulat ons set forlh at 44 CFR 60 3(a)(3). 65 5(a)(4), and 65 6(a)(14) Please see the MT-2 lnstructlons for more ~nformat~on I 1 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes ISI No I 
I If Yes, attach evldence of reghiatory floodway revls on notWcatlon. As per Paragraph 65.7(b)(1) of the NFlP Regdlat ons, no1:Ccation s requlred 

for requests ~nvolving revisions to tne reguiatory floooway. (Not required for revisions to approxmate 1%-annual-chance floodplains [sadled 
Zone A desionat'onl unless a r e a ~ l a t o ~  f oodwav is being added. Elements and examples of regulatory fioodway revision not.f,catlon can be I 

( found in 1heh~-2  Form 2 instrui1ions.j 

1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibitsanyone from 'taking" or harming an endangered species. if an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Sewice under Section 10 of the 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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes lSI No 

I If Yes, please attach proof of properly owner notification an0 acceptance ( f  available). Elements of and examples of properly owner noification 
can be IoJnd in the MT-2 Form 2 lnstrrrctions. 

Not inclusive of ail applicaole reguatory requlrements For deta:ls, see 44 CFR pans 60 and 65. 
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U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 16660016 

RlVERlNE HYDROLOGY 81 HYDRAULICS FORM Expires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
U.S. Department of. Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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 t o  the above address. 

Flooding Source: SenK20 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

I 1. Reason for New Hydrologic Analysis (check ail that apply) I 
I Not revised (skip to section 2) IXI No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed I 
2. Comparison of Representative I%Annuai-Chance Discharges 

~ocation Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenK20 1.418 None 677 

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

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

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

4. Review/Approvai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 

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

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HECd . HEC-RAS. Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdrauiic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:llwww.fema.govlfhmlfrm~soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-MS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-21HEC-RAS models reviewed with CHECK-21CHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run Datum 

Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

- 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 

- 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

http://www.fema.govlfhm/en~modi.shtm. I 
C. MAPPING REQUIREMENTS 

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

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

Annotated FlRM andlor FBFM Included IXI Digital Mapping (GISICADD) Data Submitted (Recommended) 

D. COMMON REGULATORY REQUIREMENTS* 

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory fioodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

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

I If Yes, the WmmJnlty must be abe to cenlfy tnat the area to be removed from the SpeCai flood hazaru area, to lnclude any str~ctures or 
propose0 structures, meets all of tne standards of the ocal f ooaplatn oralnances. ano IS reasonab y safe from floodlng in accordance w th the 
NFlP reg,latlons set forth ai 44 CFR 60 3(a)(3). 65 5(a)(4). and 65 6(a)(14) Please see the MT-2 nstrLctlons for more Informallon I 

3. For LOMRlCLOMR requests, is the regulatory floodway being revised? Yes Kl No 

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

4. For LOMRlCLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, pease suomit documentat on from tne community to snow that they have complied witn Sectons 9 and I 0  of the Endangerea Speces 
. A n  (ESA). Section 9 of tne ESA prohbits anyone from 'taking' or harming an endangered specks If an action mlgnt harm an endangered 

species. a permit is required from US .  Fish and Wildlife Service or National Marine Fi~ner~es Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes Kl No I 
I If Yes, please attach proof of property owner notification and acceptance (if ava~lable). Elements of and exampes of propeny owner notification 

can oe found in the MT-2 Form 2 1nstr~ct.ons. 

- Not ~nc.usive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND SECURITY- FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expipires: August 31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments reaardina the accuracv of the burden estimate and anv suaaestions for reducina this burden to: Information Collections Manaaement . -- 
u s ~epanmin t  ofiomeland ~ecurtty. Federal Emergency Management Agency 500 c street SW, Washington DC 20472 Paperwork Riductlon 
Proect (1660-0016) Subm sslon of the form 1s requlred to obta~n or retaln oenef 1s dnaer me Natlonai Flood Insurance Program Please do  no1 
send your completed survey t o  the above address. 

Flooding Source: SenK25 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

I Not revised (skip to section 2) !A No existing analysis Improved data 

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

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

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

SenK25 2.660 None 1060 

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

Statistical Analysis of Gage Records !A PrecipitationlRunoff Model HEC-1 [TR-20, HEC-I. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose a I relevant models in dig~ta format, maps. computatlons (Incl~d~ng computat on of parameters) ano docLmentat on to sdppon 
the new analysts The docement. 'Numerical Mooels Accepteo by FEMA for NFlP Usage" lasts the models accepted oy DHS-FEMA Thls 
document can be found at http l / w  fema gov/fnmlen-moo1 shtm 

I 4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

I Was sedlment transpon considered? Yes No .f yes then fll okt Sect.on F (Sediment Transport) of Form 3 If No, then attach 
your explanat on for why sediment transport was not wns  dered 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (fl.) 
Effective ProposedlRevi~ed 

Downstream Limit 

Upstream Limit 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)] 
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3. Pre-Submittal Review of Hvdraulic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-ZIHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:/hmwd.fema.gov/fhm/frm~soR.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-ZIHEC-RAS models reviewed with CHECK-2lCHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:/lwww.fema.gov/fhm/en_modl.shtm. I 

C. MAPPING REQUIREMENTS 

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

1 Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM andlor FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM andlor FBFM, annotated 
to show the boundaries of the revised 1%- and 0.2%-annuai-chance floodplains and reguiatory floodway that tie-in with the boundaries of the 
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision. I 
I Annotated FlRM andlor FBFM included El Digital Mapping (GISICADD) Data Submitted (Recommended) I 

D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes • No 1 
I For CLOMR reqdests, if either of the following is true, please subm;t evdence of compliance with Secton 65.12 of the NFlP regulations: 

The proposed proiect encroaches upon a regulatory floooway and would result in increases above 0.00 foot. I 
I . The proposed project encroaches upon a SFHA wiih or without BFEs established and would result in increases above 1.00 foot. I 1 2. Does the request involve the placement or proposed placement of fill? Yes E l  No I 

I If Yes, tne communlty must be able to CertlfY tnat the area to be remove0 from the specal flood hazard area to Include any strLctures or 
proposed strJctures. meets all of the standaros of ine local floodp aln ord~nances, and is reasonably safe from floodlng in accordance with the 
NFlP regJiatlons set forth at 44 CFR 60 3(a)(3) 65 S(a)(4), and 65 6(a)(14) Please see the MT-2 InstrJctlons for more ~nformation I ( 3. For LOMWCLOMR requests, is the regulatory floodway being revised? Yes IEJ No I 

I If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP Regulations, notification is required 
for requests involving revisions to the regUlatOry floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? [I1 Yes No I 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone frDm "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes No I 
* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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U.S. DEPARTMENT OF HOMELAND S E C U R I N  - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: ~ u g u s t  31, 2007 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You 
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
U.S. Department of Homeland Security, Federal Emergency Management Agency. 500 C Street, SW. Washington DC 20472. Paperwork Reduction 
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do no1 
send your completed survey to  the above address. 

Flooding Source: SenK30 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

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

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
SenK30 2.044 None 786 

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

Statistical Anaiysls of Gage Records Preclpltat onlRdnofl Mode HEC-1 [TR-20, HEC.1 HEC-HMS etc] 
Reg'onal Regression Equations Other (p ease attach descr pt~on) 

I Please enclose all relevant models in digital format. maps, compdattons (1nci.dlng computat on of parameters) and doc~mentat~on to support 
tne new analys's. Tne document. Numer cat Models Accepted by FEMA for NFlP Usage" I.sts tne models accepted by DHS-FEMA Th,s 
document can be founo at. nttp IIW fema govlfhmlen-moo1 shtm I 

4. ReviewIApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

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

~ - ~ p ~  

B. HYDRAULICS 

1 .. Reach to be Revised 

Description Cross Section Water-Surface Elevations (8.) 
Effective ProposedlRevised 

Downstream Limit 

Upstream Limit 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-Z , HEC-RAS, Other (Attach description)] 
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3. Pre-Submittal Review of Hvdraulic 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. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HECPIHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:/lwww.fema.govlfhmlfrm-soR.shtm. We recommend that you review your HECd and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-ZIHEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes 0 No 

4. Models Submitted Diskette Submitted Natural Run Fioodwav Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: - 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: - - 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: - 

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

The document "Numerical Models Accapted by FEMA for NFlP Usage" lists the models accepted by DHS-FEMA. This document can be found at: 
http:/lw.fema.govlfhm/en~modi.shtm. 

C. MAPPING REQUIREMENTS 

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

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

I Annotated FlRM andlor FBFM Included €3 Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: . The ~rooosed oroiect encroaches upon a re~u la to r~  floodwav and would result in increases above 0.00 foot. I . The briposed briect encroaches ubon a SFHA wiih or without BFEs established and would result in increases above 1 .OO foot. 

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

1 If Yes. the communitv must be able to CertifV that the area to be removed from the soecial flood hazard area. to Include anv structures 01 ~ ~~ ~- ~ ,~ ~~~~~~ 

proposed structures. keets at. Of the standards of the local floodplain ordlnances, ana iC reasonably safe from f boding n accordance with the 
NFlP reg~iations set fonh at 44 CFR 60.3(a)(3). 655(a)(4). ana 656(a)(14). Please see the MT-2 instr.ctions for more information. 

I 
3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes a No 

I If Yes attach evidence of regrialory floodway revlsion not;Acation. As per Paragraph 65.7(b)(l) of the NFlP Regu atlons, notifcation is required 
for rewests nvolving revlslons to the regulatory flooaway. (Not required for revisions to approx;mate 1%-annua,-chance fioodplalns [st~died 
Zone A oes;gnationl unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be I 

I found in the MT-2 Fbrm 2 instructions.) I 1 4. For LOMWCLOMR requests, does this request have the potential to impact an endangered species? Yes No I 
I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 

Act (ESA). Section 9 of the ESA prohibits anyone from "taking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. I 
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. 

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? Yes No I 
I If Yes. please attach proof of property owner notlficat on ana acceptance (11 aval.able) Elements of and examp.es of propeny owner notlflcatlon 

can be found in the MT-2 Form 2 Instruct ons 

Not ~ncluslve of all appilcable regulatory requirements For detalls, see 44 CFR pans 60 and 65 
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I U.S. DEPARTMENT O F  HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 1660-0016 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007 I 
PAPERWORK REDUCTION ACT  

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing 
lnstrudions. searchina existina data sources. aatherina and maintainina the needed data. and comoletina. reviewina, and submittino the form. You - ~~ ~ ~ 

are not requ;red to r~;~ond tothis collect'onoi 8nfoimat:on unless a vaiid OM6 control number appears the upp&right corner ofyhis form. Send 
comments regara.ng the accuracy of the b~rden estimate and any suggestions for redJc:ng tnis burden t o  lnformat on Colleclions Management. 
US .  Depanment of Homeland Secur:ty. Federal Emergency Management Agency, 500 C Street. SW. Wash ngton DC 20472, Paperwork Red-nion 
Project (1660-0016). Submission of the form is required to obtainor retainbenefits under the National ~ l o o d  Insurance program. Please do not 
send your completed survey to the above address. 

Flooding Source: SenK35 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

Not revised (skip to section 2) [III No existing analysis I7 Improved data 

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

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

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

SenK35 0.606 None 356 

Methodology for New Hydrologic Analysis (check all that apply) 

Stat.stlcal Analysis of Gage Records Precip~tationlRunofl Model HEC.1 [TR-20. HEC-1. HEC-HMS etc ] 
Reglonac Regression EqJat ons Other (please attach descrlpt~on) 

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

ReviewIApproval of Analysis 

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

Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 

Description 

Downstream Limit 

Upstream Limit 

Cross Section Water-Surface Elevations (R.) 
Effective ProposedlRevised 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-FfAS [HEC-2 , HEC-FfAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

I 
I 3. Pre-Submittal Review of Hvdraulic Models 1 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulicmodels. 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and, limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
htto:ilwww.fema.oovIfhmIfrm soft.shtm. We recommend that vou review vour HECd and HEC-FAS models with CHECK-2 and CHECK-RAS. I ~~,~ ~~~~ ~~ ~ 

~~~~ ~ ,~ ~ 

~ 

1 If vou disaaree with a messiae. olease attach an ex~lanation of whv thk mesiiae is not valid in this case. ~ e v i e w  of vour submittal and 1 , ~~~~ - , 
I resolution oivalid modeling diGreliancies will result in ;educed review iime. I 

I HEC-2/HEC-RAS models reviewed with CHECK-2ICHECK-RAS? €4 Yes No 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

I Duplicate Effective Model' File Name: Plan Name: File Name: Plan Name: 
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 
Existing or Pre-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Revised or Post-Project Conditions Model File Name: Plan Name: File Name: Plan Name: 
Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

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

http://www.fema.gov/fhm/en_modl.shtm. I 
C. MAPPING REQUIREMENTS 

-- 

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

1 Note that tne boundaries of the exysting or proposed conaitions foooplans an0 regLlatory floodway to be shown on the revised FlRM anolor FBFM 
m,st tie-'n wth the effectve floodplain and regLlatoiy floooway boundaries. Please attach a copy of the efiectlve FlRM andlor FBFM, annotated 
to show the bo~ndar:es of the revised 1%- and 0.2%-ann~al-cnance floodplains and regulatory floodway that tie-n with the boundaries of tne 
effective 1%- and 0.2%-annual-chance floodp a:n and reg~latory floooway at tne .pstream and downstream llmts of the area of rev;ston. I 

I Annotated FlRM andlor FBFM Included Digital Mapping (GISICADD) Data Submitted (Recommended) I 
D. COMMON REGULATORY REQUIREMENTS* 

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

For CLoMR reauests. if either of the followinu is true. ulease submit evidence of compliance with section 65.12 of the NFlP reouiations: I 
I 

- - 
The proposed pro.ect encroaches upon a regulatory floooway and would result ln lncreases above 0 00 foot 
The proposed pro,ect encroaches Jpon a SFHA wltn or wttholrt BFEs estab ~sned an0 w o ~ l d  result In lncreases above 1 00 foot 

1 2. Does the request involve the placement or proposed placement offill? Yes NO I 
I If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or 

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

1 If Yes. attach evidence of reaulato~floodwav revision notification. As per Paraarauh 65.7(b)fI) of the NFlP Reoulations. notification is reauired 1 
I 

~~, ~ ~~~ 

for requests Involving revisi&s to tl;e regulaiory floodway. (Not requred for reviions to adpioxmate 1%-annuaichance f oodpla ns [st~diea 
Zone A designat;on] unless a regulatory boodway is oeing added Elements and examples of regulatory floodway revlson notifcatlon can be I 

1 found in the MT-2 Form 2 Instructions.) 

I 4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? Yes No 

I If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species 
Act (ESA). Section 9 of the ESA prohibits anyone from 'Yaking" or harming an endangered species. If an action might harm an endangered 
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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. 

5. For LDMR requests, does this request require property owner notification and acceptance of BFE increases? Yes €4 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification 

I 
~. . 

can be found in the MT-2 Form 2tnsirua.ons. I 
Not inclusive of all applicable regulatory requirements. For oetails. see 44 CFR parts 60 ana 65. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067.0148 

Expires September 30,2005 I 
I I 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do  not send your completed survey t o  the I 
Flooding Source: SenKO5 
Note: Fill out one form for each flooding source studied I 

A. GENERAL 

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

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

Description Of Structure 

I 1. Name o f  Structure: 4 Barrel 10x8 Concrete Box Culvert Crossing of SenKOS at Union Pacific Railroad 

Type (check one): Channelization Ed BridgelCulvert LeveeIFloodwall Dam 

i Location of Structure: SenKO5 at Union Pacific Railroad 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: 

2. Name of Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: 

LeveeIFioodwall Dam 

3. Name o f  Structure: 

Type (check one) Channelization BridgelCulvert Levee/Fioodwaii Dam 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: 

( NOTE: For m o r e  structures, at tach addi t ional  pages  a s  needed. I 
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1 I Flooding Source: 

I The channelization includes (check one): 

Levees [Attach Section E (LeveeIFloodwall)] I n SuDerelevated sections 

I ii ~ e b r i s  baslnldetent.on oasin 
Other (Descr be)' 

Drop structures 
b   ran sit ions in cross sectional geometry 

Energy dissipator 

2. Drawinu Checklist 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instruct~ons. 

3. Hvdraulic Considerations 

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

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

Subcritical flow Critical flow Supercritical flow Energy grade line, 

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

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

1 4. Sediment Transport Considerations I 
I Was sediment transport considered? Yes No If Yes, then fill out Section F (Sediment Transport). 

if No, then attach your explanation for why sediment transport was not considered. 

C. BRIDGEICULVERT 

Flooding Source: SenKO5 

Name of Structure: 4 Barrel 10x8 Concrete Box Culvert Crossing of SenKO5 at Union Pacific Railroad 

1. This revision reflects (check one): 

W New bridaelculvert not modeled in the FIS 

I B M O ~  fiedondgelculvert previously modelea in the FIS 
New analysis of bridgelc.lvert previously modeled in the FIS 

1 2. Hvdraulic model used to analvze the structure (e.a.. HEC-2 with special bridae routine. WSPRO. HY8k CulvertMaster I 

I ~fbifferent than hydraulic anaipis for the flooding-source, justify why the hyd;aulic analysis used for the flooding source could not analyze the 
structures. Attach justification. I 

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

I Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream . . 

I n ~ater ia i  Too of Road Elevations -  stream and Downstream 1 

I ij Beveling or Rounding 
Wing Wail Angle 

n Skew Anale 

I B ~istancer Between Cross Sections 

4. Sediment Transpart Considerations 

fi ~t;ucture Invert Elevat ons 1 Upstream and Downstream 
Stream Invert Elevauons - Upstream and Downstream 
Cross-Section Locations 

1 Was tiansport considered? Yes No If yes, then fill out Section F (Sediment Transport). 
if No, then attach your explanation for why sediment transport was not considered. 
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Hydraulic model used to analyze this structure (4 Barrel 10x8 Concrete Box Culvert 
Crossing of SenKO5 at Union Pacific Railroad) was CulvertMaster. The entire 100-year 
peak flow was contained within the culvert, and the CulvertMaster results were applied to 
the upstream floodplain delineation limits extending up to match the modeled results for 
the next upstream cross section. 

MT-2 Riverine Structures Form pages 3-10 are omitted because there are no Dams, 
Levees, or Sediment Transport associated with this study. 

Project Engineering Consultants, Ltd 



FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expirer September30, ZOOS 

PAPERWORK REDUCTION ACT 

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

Flooding Source: SenKO5 
Note: Fill out one form for each flooding source studied I 

A. GENERAL 

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

I Channelization ............... complete Section B 
BridaeICuivert ................ complete Section C 

I ~ a 6 .  . . . . . ... complete Secllon D 
LeveelFloodwall ......... . complete Section E 
Sediment Transport. . .. complete Section F ( I  required) 

I Description Of Structure 

I 1. Name of Structure: 5 Barrel 13x8 Concrete Box Culvert Crossing o f  SenKO5 at Interstate 8 

Type (check one): Channelization €4 BridgeICulve~t LeveelFioodwall Dam 

Location of Structure: SenKO5 at Interstate 8 

Downstream LimitlCross Section: 

Upstream LimiVCross Section: 

2. Name o f  Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

LeveelFioodwail Dam 

LeveeIFloodwall Dam 

I NOTE: For more  structures, at tach addi t ional  pages a s  needed. 

w 
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1 Flooding Source: 

The channelization includes (check one): 

Levees [Attach Section E (Levee1Floodwall)l Drop structures 
Superelevated sections Transitions in cross sectional geometry 
Debris basinldetention basin Energy dissipator 
Other (Describe): 

Drawina Checklist 

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

Hvdraulic Considerations 

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

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

Subcritical flow Critical flow Supercritical flow Energy grade line 

I If there #s the potentla for a nyoraullcjump at the follow ng locat~ons chec* all that apply and attach an explanallon of how the hydraul c jump 
IS controlled w,thout affect.ng the stabfl~t j  of the channel I 

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

4. Sediment TransDort Considerations 

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

Flooding Source: SenKO5 

Name of Structure: 5 Barrel 13x8 Concrete Box Culvert Crossing of SenKO5 at Interstate 8 

1. This revision reflects (check one): 

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

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

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

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

4. Sediment Transport Considerations 

Was sediment transport considered? Yes No If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 1 
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Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

Hydraulic model used to analyze this structure (5 Barrel 13x8 Concrete Box Culvert 
Crossing of SenKO5 at Interstate 8) was CulvertMaster. The entire 100-year peak flow 
was contained within the culvert, and the CulvertMaster results were applied to the 
upstream floodplain delineation limits extending up to match the modeled results for the 
next upstream cross section. 

MT-2 Riverine Structures Form pages 3-10 are omitted because there are no Dams, 
Levees, or Sediment Transport associated with this study. 

Project Engineering Consultants, Ltd. 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook. March 2007 

3.0 Mapping and Suwey Information 

3.1 Field Survey Information 
Field surveys related to this contract consisted of surveying structures that could impact 
the floodplains within this watershed. Field surveys were conducted under the 
supervision of Paul Miluski, RLS. Field notes for the hydraulic structure survey are 
provided in Appendix C. 

3.2 Mapping 
PEC used existing DEMs and digital terrain models (DTMs) provided by the District. 
Stewart Geo Technologies, Inc., created the DTMs from digital ortho-photos that were 
created as part of Maricopa County ortho-photo project in 2000 and 2001. The horizontal 
datum is the Arizona Coordinate System Central Zone 1983 North American Datum 
(NAD 83). The vertical datum is the North American Vertical Datum 1988 (NAVD 88). 

Project Engineering Consultants, Ltd. 

I 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical DataNotebook, March 2007 

4.0 Hydrology 

4.1 Method Description 
The purpose of the hydrologic analysis is to develop peak flow data to be used for the 
delineation of 50 miles of Zone A floodplain. Washes with an upstream drainage area of 
0.25 square mile or greater were delineated. Priority was given to washes flowing 
through private and state lands. Peak flows for the 100-year, 6-hour and 100-year, 24- 
hour storm were computed using HEC-1 (v4.1). WMS (v7.1) was used to build the HEC- 
1 models using topographic, land use, soils, and rainfall data provided to PEC by the 
District. Additional USGS DEMs were used for the areas with no topographic data. 

4.2 Parameter Estimation 
Hydrologic parameters were estimated using the methodology described in the District's 
"Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology", 
hereinafter referred to as the Hydrology Manual (Sabol et al., 1995). 

4.2.1 Drainage Area Boundaries 
Exhibit A shows the sub-basin delineation for the Sentinel Watershed with geographic 
feature backgrounds. 

The major portion of the study area is undeveloped desert. For the purpose of this study, 
the Sentinel Watershed was divided into I I smaller independent modeling basins, i.e., 
Areas A through K alphabetically (148 total square miles). All of these modeling areas 
except areas I and K are located between the Gila River on the north and the Union 
Pacific Railroad (UPRR) on the south. A small portion of Area I and a major portion of 
Area K (approximately 15 square miles total) are located immediately south of the 
UPRR. Exhibit A is a drainage area map showing the delineation of all of the study 
basins. 

Each area (A through K) was then sub-divided into multiple sub-basins for modeling 
purposes. HEC-1 models (6-hour and 24-hour) were built for each modeling area using 
WMS. The naming convention of the sub-basins, routing paths, and concentration points 
are presented in the next subsection. 

4.2.2 Watershed Work Maps 
Watershed work maps can be found in pockets at the back of this TDN and include the 
following: 

Exhibit A - Drainage Area Boundary Map (i.e., Sub-Basin Map) 
Exhibit B - Flowpath Map 
Exhibit C - Soils Map 
Exhibit D -Land Use Map 
Exhibit E - HEC-I schematic Maps 

a Exhibit F - Floodplain Delineation Work Maps 

Project Engineering Consultants, Ltd. 4-1 
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Exhibits A through E show the major hydrologic modeling elements (sub-basins, 
concentration points and routing reaches, etc.). Each main modeling basin is labeled with 
an upper case letter ("A" to " K ) .  Each stream reach is labeled with its contributing 
main basin label followed by a two digit reach number (05 thru 45). The reach numbers 
increase in the upstream direction. Each sub-basin is labeled with the reach number to 
which it contributes flow, followed by a lower case letter ("t" through "z") and a letter 
"B" (Basin). The progression of lower case letters from "t" through "z" for the sub-basins 
is in the upstream direction. The concentration point at the downstream end for each sub- 
basin is named by replacing the letter "B" with a "C" (concentration point) for the 
upstream sub-basin. The routing reach is named by replacing the letter "C" with an " R  
@outing) for the reach downstream of the concentration point. 

For example, stream reach in the main basin "A" is A05, named after the main basin "A", 
and a two digit reach number (05). Sub-basins in main basin "A" are 05zB, 05yB, 05xB. 
These sub-basins are labeled after the two digit reach number (05 in "A05") to which 
they contribute flow, followed by a lower case letter ("z" thru "x") and a letter "B". The 
progression of lower case letters from "z" to "x" in the sub-basins 05zB, 05yB and 05xB 
indicates the flow in the downstream direction. The concentration point for the sub-basin 
05zB is 05zC, labeled by replacing the letter "B" with "C". The routing reach 
immediately downstream of the concentration point 05zC is 05zR. 

This naming convention can be viewed on Exhibit E, HEC-1 Schematic Maps. 

4.2.3 Gage Data 
There are no rainfall or runoff gages in or near the study area. Therefore, no gage data 
were available for calibration of the models. 

4.2.4 Statistical Parameters 
Statistical parameters were not considered in this study. 

4.2.5 Precipitation 
A hydrologic analysis was performed for 100-year, 6-hour and 24-hour storms based on 
the assumption that 100-year rainfall causes a 100-year flood. 

Rainfall amounts were derived from the NOAA Precipitation-Frequency Atlas of the 
Western United States (NOAA Atlas 2) in accordance with the Hydrology Manual. The 
rainfall depths are as follows: 

100-year, 6-hour: 3.2 inches 
100-year, 24-hour: 4.0 inches 

Rainfall depth areal reduction was calculated by the Maricopa County Module of WMS. 

The rainfall distribution is a part of Maricopa County Module of WMS. The 6-hour ,. rainfall distribution varies with the size of the sub-basin and is interpolated from five 
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different dimensionless storm patterns provided in the Hydrology Manual. The 24-hour 
rainfall distribution is the SCS Type I1 distribution as specified in the Hydrology Manual. 

4.2.6 Physical Parameters 

Rainfall Losses. The Green-Ampt method was used to compute rainfall losses in 
accordance with the Hydrology Manual. The District provided digital soils and land use 
data to compute the Green-Ampt parameters. Soils data are presented in Exhibit C. Land 
use data are presented in Exhibit D. 

Green-Ampt parameters (XKSAT, RTIMP, and IA) were developed from the land use 
and soils data. Both the soils and land use characteristics tables (Table 4-1 and Table 4-2) 
were obtained from the District's Drainage Design Management System for Windows 
(DDMSW) database. These two tables were used as look-up tables and linked to the soils 
and land use maps. WMS was used to overlay the soils map, land use map, and the sub- 
basin maps, and Green-Ampt parameters were calculated inside the WMS shell (Table 
D.2.1, Appendix D). 

Table 4-1 Soils Characteristics for Green-Ampt Parameter Calculation 

Lagunita loamy sand 20%, 8% 
complex pebbles 
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Table 4-1 Soils Characteristics for Green-Ampt Parameter Calculation 
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Table 4-1 Soils Characteristics for Green-Ampt Parameter Calculation 

Table 4-2 Land use characteristics for Green-Ampt Parameter calculation 
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hydrograph development. Lag time for each basin was calculated using the Tulsa Rural 
Method, which is built into WMS and virtually identical to the calculation method 
described in the Hydrology Manual. A subbasin lag time summary is included in Table 
D.2.2, Appendix D. 

900 I VAC 1 0.15 1 0 

Channel Routing. The routing of hydrographs from one concentration point to the next 
was performed using the normal depth method within HEC-1. The routing paths for the 
drainage area can be found in Exhibit E. Channel cross sections were simplified to 8- 
point cross sections to accommodate the HEC-1 program. Channel routing parameters are 
included in Table D.3, Appendix D. 

10 1 dry 

NSTPS values were determined by dividing the hydrograph travel time (the time for the 
peak flow to pass the routing reach) by the computations interval in the hydrological 
model. Hydrograph travel time was computed by dividing the length of the routing reach 
by the velocity of the flow in the routing reach. The velocities for both the 24-hour and 6- 
hour peak discharges in the routing channels were obtained from the FlowMaster 
software using the irregular channel cross sections taken from the HEC-1 input model. 

Reservoir Routing. Reservoir routing was not performed for this study for two reasons: 
1) the available 10-foot contour topographic data is not accurate enough to support a 
meaningful stage-volume analysis, and 2) the approximate nature of this study does not 
warrant such a detailed analysis. 

4.3 Problems Encountered During the Study 

740 

4.3.1 Special Problems and Solutions 

Unit Hydrograph Procedure. The desert rangeland S-graphs were used for unit 
0 

The District provided both raster and vector elevation data sets to PEC. Because of the 
extremely long time required for WMS to load and perform calculations on the vector 
data, the raster data (grid) was used for the hydrologic modeling. For some larger 
modeling areas, the grids were thinned by a factor of 2, which greatly accelerated the 
calculation with little effect on the accuracy of the hydrologic modeling. It should be 
noted that the hydraulic analysis was performed based on the Triangulated Irregular 
Networks (TINS) generated from the District's mass point and breakline data for better 
floodplain delineation accuracy. The hydraulic analysis is discussed in Section 5. 

WAT 

Before performing the hydrologic modeling, the grid data sets were filled to eliminate the 
pits. After the filling process, the data sets differed slightly from the original. As a 
consequence, the flow network generated from the filled data was slightly different from 
the river network provided by the District, and some small basins disappeared. Because 
this is an approximate study, the slight differences were considered acceptable and no 
additional in-depth analysis was performed. 

0 0.00 
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4.3.2 Model Warning and Error Messages 
No error messages are present in the HEC-1 hydrology model results. The warning 
nessages presented in the model ouput are irrelavent to the final modeling results, 
because they are for the fictitious scienarios with smaller transposition areas (is., smaller 
areal reduction factors). 

4.4 Calibration 
No gage data in or near the study area is available to calibrate the hydrologic or hydraulic 
models. 

4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

The HEC-1 model output is included as Section D.6.1 in Appendix D. Peak discharges 
for individual basins for the 100-year, 6-hour and 24-hour events are shown in Table 4-3. 

Table 4-3 Hydrologic Analysis Results 
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Table 4-3 Hydrologic Analysis Results 
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Table 4-3 Hydrologic Analysis Results 
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Table 4-3 Hydrologic Analysis Results 
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Table 4-3 Hydrologic Analysis Results 

e 
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Table 4-3 Hydrologic Analysis Results 

4.5.2 Verification of Results 

Peak discharges were verified using both the Malvick and Boughton comparison methods 
in accordance with District statistical verification procedures. In addition, peak 
discharges were computed using procedures developed by the USGS for ungaged 
watersheds (Thomas, 1994). As shown in Appendix D.6.2, the unit discharges were 
comparatively very near to the regional regression curve and below the USGS envelope 
curve. Unit discharges were near to the Malvick envelope curve with about half of the 
basins above and half below it, and below the Boughton envelope curve. 

Sub 
Watershed 
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Peak Discharge (cfs) 

Sub Basin 
15yB 
05yC 

6-hr 
136 

2485 

Area 
(sq. mi.) 

0.142 
9.073 

Unit Peak (cfs/mi2) 

24-hr 
99 

2852 

6-hr 
958 
274 

24-hr 
697 
311 
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db 5.0 Hydraulics 

5.1 Method description 

The hydraulic analysis was performed using the U.S. Army Corps of Engineers HEC- 
RAS River Analysis System Version 3.1.3 (May 2005) incorporated in the WMS model 
version 7.1. The sub-critical steady state flow regime was used for the hydraulic 
modeling. Hydraulic modeling was performed for the 100-year, 24-hour or 6-hour storm 
whichever has a greater peak flow at the outlet of the sub-watershed. 

5.2 Work Study Maps 

Eighteen maps, including a title sheet, are provided in this report to present the delineated 
floodplains as follows: 

Drainage Area Sheet Nos. 

Sentinel Sub-watershed A 
Sentinel Sub-watershed B 
Sentinel Sub-Watershed C 
Sentinel Sub-watershed D 
Sentinel Sub-Watershed E 
Sentinel Sub-Watershed F 
Sentinel Sub-watershed G 
Sentinel Sub-watershed H 
Sentinel Sub-watershed I 
Sentinel Sub-watershed J 
Sentinel Sub-watershed K 

Full scale (ln=500') work maps are provided in Exhibit F 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

Channel roughness was observed during field visits to the Sentinel Watershed project 
area. Photographs were taken of representative washes at the site. 

Manning roughness coefficients were estimated from field observations, channel 
irregularity, obstructions, vegetation, variations in channel cross section, and degree of 
meandering. Quantitative estimation of these components was performed using the 
"Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in 
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Maricopa County, Arizona" (USGS, 1991). A photographic record of the channel 
reaches and the associated calculation of roughness coefficients are presented in 
Appendix E. 1. 

5.3.2 Expansion and Contraction Coefficients 

As indicated in Appendix E.3, all of the expansion and contraction coefficients in the 
channel reaches were set to the HEC-RAS default values of 0.1 for contraction and 0.3 
for expansion for gradual transitions. 

5.4 Cross Section Description 

Cross sections were cut using WMS. The approximate spacing is Yi mile. In many areas, 
the spacing was reduced for inclusion of influences. Cross section stationing is from left 
to right looking downstream with the thalweg as station 10,000. Cross section plots are 
included as Appendix E.2. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

N/A 

5.5.2 Bridges and Culverts 

Culverts under the Union Pacific Railrod (downstream of cross section 2.621 on SenKO5) 
and Interstate 8 (downstream of cross section 1.41 5 on SenKO5) were analysed using 
CulvertMaster, a culvert modeling program distributed by HaestadMethods (now 
Bentley). The modeling results show that these culverts will convey the 100-year peak 
discharges without overtopping the railroad or the freeway. The CulvertMaster modeling 
results were applied to the upstream floodplain delineation limits extending up to match 
the modeled results for the next upstream cross section. Modeling details are presented 
in Appendix E.4. 

5.5.3 Levees and Dikes 

No certified levees exist within the study area. However, there are several earthen dikes 
in the study area. Hydraulic modeling was conducted for both "with" and "without" 
levee scenarios. This allowed for mapping the floodplain as if the levee was in place, 
which provided an upstream floodplain limit, and as if the levee was not in place, which 
provided a downstream floodplain limit. 

5.5.4 Islands and Flow Splits 
No islands or flow splits were analyzed. 
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5.5.5 Ineffective Flow Areas 
No ineffective flow was modeled in the Sentinel Watershed. 

5.5.6 Supercritical Flow 

There were several cross sections with Froude Number between 1 .OO and 1.05 in the 
HEC-RAS models. The modeled water surface elevations of these cross sections were 
close to the water surface elevations linearly interpolated from their upstream and 
downstream cross sections. Therefore, the modeled water surface elevations were used 
for the proposed floodplain delineation. 

5.6 Floodway Modeling 

The floodway was not determined for this Zone A study. 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

Steadv Flow Input: 

Figure 5-1 illustrates a typical segment of the HEC-RAS model. To be conservative, 
cross sections 4 and 7 were selected for flow modification, because the reach segment 
between CP2 and cross section 3 and the segment between CP3 and cross section 6 might 
carry greater flows than the peak flows at their immediate upstream concentration points. 
In many cases the flow does not enter a stream at the concentration point, but in the 
vicinity of the concentration point. In this study, peak flow rate at CPl was used for 
cross sections 1 through 4; peak flow at CP2 was used for cross sections 5 through 7. 
Peak flow at CP3, the most upstream point, was not used. 

Figure 5-1 Typical Segment of HEC-RAS Model 

Sometimes, there were no HEC-1 combination points available for cross sections located 
on non-private lands. To be conservative, manually combined peak flows at the 
downstream of the cross sections were used as the HEC-RAS steady flow input. 
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One storm event (either 100-year 24-hour or 100-year 6-how, whichever had a greater 
peak flow rate at the outlet of the sub-watershed) was used for each sub-watershed 
hydraulic modeling except for Sub-watershed F. Since a11 reaches in Sub-watershed F 
were flowing on private lands, the greater peak flow (24-hour or 6-hour) for each reach 
was chosen for the hydraulic modeling. 

Boundary Conditions: 

"Normal depth" was used as the downstream boundary condition for all HEC-RAS 
models in this study. Energy slopes were calculated on an approximate basis. To 
deternline the energy slope of the outfall, a perpendicular line was drawn from the 
downstream point of the reach to the thalweg of the Gila River. Based on the TIN, the 
slope of the perpendicular line was determined by the ratio of the change in elevation to 
the length measured. In calculating the slope, changes in elevation were taken into 
account until there was an abrupt drop to be more conservative in the approximate normal 
depth calculations. 

Reaches within Sub-watershed K drain to a pond that is not hydraulically connected to 
any of the Gila River floodplain or other reaches in the study area. Moreover, the water 
surface elevation of the pond is unknown, and no notable channels exit the pond. The 
downstream slope (as a boundary condition) was estimated by drawing a line to the 
downstream end point of the drainage basin and calculating the ratio of change in 
elevation and distance 

Levee Analyses: 

There are three sub-watersheds (B, C and F) with man-made dikes. The dikes in sub- 
watersheds B and C were built as elevated channel banks, and the dike in sub-watershed 
F was built to prevent storm water from flooding downstream lands. Since none of these 
dikes are certified flood control structures, the reaches upstream and downstream of the 
dikes were modeled using "with" and "without" dike conditions. For sub-watersheds B 
and C, separate models for "with" and "without" conditions were set up. For sub 
watershed F, both "with" and "without" dike conditions were built in one HEC-RAS 
model. Modeling details are presented below. 

Sub- Watershed B: 

Sub-watershed B has an uncertified levee along the west side of the reach 
SenBO5. Hydraulic modeling was conducted for both "with" and without" levee 
scenarios. For the "without" levee condition, the levee was removed from the 
geometry file of the HEC-RAS model. 

Sub- Watershed C: 
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Similar to Sub-watershed B, Sub-watershed C has an uncertified levee along the 
north bank of the reaches SenCOS, SenC10, SenC25, SenC35, and SenC45. 
Hydraulic modeling was conducted for both "with" and without" levee scenarios. 
For the "without" levee condition, the levee was removed from the geometry file 
of the HEC-RAS model. 

Several cross sections on reaches SenClO ( cross sections 1.770 and 2.178) and 
SenC15 (cross sections 1.799 and 2.275) would be flooded during a 100-year 
storm ("with" levee condition). The flow data was manually adjusted for these 
cross sections to make the water surface elevations nearly equal at similar river 
miles on both SenClO and SenC15. 

Sub- Watershed F. 

Sub-watershed F has a flooding area (currently designated as Zone A) where three 
reaches (SenF10, SenF25 and SenF30) pond against an uncertified earthen dike. 
Outflow from this dike currently drains to the Gila River via downstream reaches 
(SenF06 and SenFOS). To model within this sub-watershed, the ponding reaches 
were joined together and connected to SenF06. It should be noted that there is no 
observable wash existing in the pond. Reaches were joined at a confluence near 
the middle of the pond only for modeling purposes. One cross section was cut for 
each ponding reach immediately upstream of the "confluence", for a total of three 
upstream sections (i.e., cross section 1.585 on SenF10, cross section 1.595 on 
SenF25 and cross section 1.604 on SenF30). 

To avoid modeling uneven water surfaces, these three cross sections (cross 
section 1.585 on SenF10, cross section 1.595 on SenF25 and cross section 1.604 
on SenF30) were connected, and the flow rate for each cross section was adjusted 
manually (i.e., the total flow was re-distributed among the cross sections) to make 
the water surface elevation nearly equal for all three cross sections. 

The total flow over these three cross sections was the peak flow of the 
combination point lOZC (HEC-1 model). In the HEC-1 model, this peak flow is 
slightly attenuated downstream. Since the total lengths of the downstream routing 
reaches are short (less than 1 mile), the peak flow of IOZC was also used for the 
downstream reaches in the HEC-RAS model. 

It is recommended that the existing Zone A floodplain delineation be replaced 
according to the new modeling results. 

Should the earthen dike fail (i.e. a no-dike scenario), the storm water would 
concentrate at the existing Zone A location, and the flow would split to SenF06 
(the current path) and SenF07 (the new path). The reach SenF07 is at the west 
end of the dike, and was found in the "Rivers" shapefile provided to PEC by the 
District. To be conservative, 100/100 percent flow split was assumed. Since the 
addition of SenF07 would not change the flow rates in reaches SenF06 and 
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SenFO5, the "with" and "without" dike conditions were analyzed in one HEC- 
RAS model. 

The no-dike scenario created a new Zone A along SenF07. 

5.7.2 Modeling Warnings and Error Messages 

No modeling errors were noted in the WMS model results. There were warning about the 
reach length between adjacent cross sections (i.e., the density of the cross sections), 
which might have little or no effects on this approximate study. 

5.8 Calibration 

As previously noted, no stage gages exist for Sentinel Watershed. Therefore, calibration 
could not be performed. 

5.9 Hydraulic Analysis Results 

Table 5-1 presents the summary of the HEC-RAS modeling, 
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Table 5-1 HEC-RAS Modeling Output I 
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** Re-distributed flow for modeling purposes 
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Table 5-2 HEC-RAS Modeling Output (for Sub-watersheds B and C "without levee" conditions) I 
I Reach 1 River I Profile I 0 Total 1 HEC-I ID I W.S. Elev I Crit W.S. I Vel I Too 1 Hvdr 1 Froude # 1 Sta W.S. Lii 1 Sta W.S. Rst  I 
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5.9.1 Verification of Results 
There is no previous study existing in this location. The Sentinel Watershed FDS is an 
approximate study. The results of this study were field-checked by comparing peal< flow 
rates with conveyance capacities and site conditions. 
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6.0 Erosion and Sediment Transport 

No erosion or sediment transport analysis was performed for this study. 
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7.0 Draft FIS Report Data 

7.1 Summary of Discharges 

Table 7-1 Summary of Discharges 
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Table 7-1 Summary of Discharges 

* Flow was re-distributed for modeling purposes, and contributing area was not 
calculated. 
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7.2 Floodway Data and Flood Profiles 

N/ A 
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m 7.3 Annotated FIRM Panels 

The following annotated FIRM panels have been renumbered for upcoming DFIRM 
revision. They are not currently numbered as such in the countywide DFIRM 
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LEG END 
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY 
THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (100-year flood . also known as the base flood, is the 
flood that hasa  1% chance of being equaled or exceeded in any lven year. The 
Special Flood Hazard Arsa is the areasublect to floodln by the 18 annual chance 
flood. Areas of Speclal Flood Hazard include Zones A, A%, AH, AO, AR. AQQ. V end 
VE. The Base Flood Elevetlon 1s the water-surface elevation of the 1% annual chance 
flood. 

ZONE A No Base Flood Elevations determlned. 

ZONE AE Base Flood Elevatlons determlned 

ZONE AH Flood depths of 1 to 3 feel (usually areas of pondlng), Base Flood Elevetions 
determlned. 

ZONE A 0  Flood de ths of 1 to 3 feet (usually sheet flow on sloping terrain): averege 
depths determlned. For areas of alluvial fen flooding, veloclties also 
determined. 

ZONE AR Spacial Flood Hazard Area formerly protected from the 1% annual chance 
flood by a flood aontrol aystem that was subsequent1 decertified. Zone AR 
Indlceles thal the former flood control system is be&g restored to provlde 
protecuon from the 1% annual chance or greater flood. 

ZONE A88 Area to be protected from 1% annual chance flood b a Federal flood 
proteotlon system underconstruct lon; noBase~!ood Elevat lons 
determlned. 

ZONE V Coastal flood zone wlth veloolty hazard (wave actlon); no Base Flood 
Elevatlona determined. 

Coastal flood zone with velocity hazard (wave actlon); Base Flood 
Elevatlons determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the channel of a stream lus any ad aoent flood lain areas that must be 
ke t free of encroachment so that the 16 annual CkanceflooBcen be carried without 
sugstanilal increases in flood heights. 

0 . .  . OTHER FLOOD AREAS 

ZONE X Areas of 0 2% snnual chance flood, areas of 1% annual chance flood wlth 
average depths of lass then 1 foot or with drainaga areas less than 1 square 
mile: and areas protected by levees from 1% annual chance flood. 

0 OTHER AREAS 

ZONE X Areas determined to be outside the 0.2% annual chance floodplain 

ZONE D Araas in which flood hazards are undetarmlned, but posslble. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adlacant to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

--- Ftoodway boundary 

-- Zone D boundary 

io a CBRS and OPA boundary 

Boundary dlvldlng Speclal Flood Hazard Area Zones, and - boundary dividing Spacial Flood Hazard Areas of different 

I Bese Flwd Elevatlons, flood depths, or flood velocltles. 

-613--- Base Flood Elevation line and value, elevation in feet' 

i ILEE7) Base F I O O ~  Eleyallon value where uniform wlthln zone: 
elevation In feet 

Referenced to the Natlonal Geodetic Vertical Datum of 1829 

u cross sectlon line 

Transect llne 

112-071 08; 33'261 41- GeoBraPhic coordinates referenced to the North American 
Datum of 1883 (NAD 83), Western Hemisphere. 

"76mDmE IOOO-meter Unlvarsal Transverse Mercalor grld tlck 
values zone 12. 

I 
5000-foot g r ld  t l ckva lues :  Ar izona State P lane  

875000 FT coordlnatesystam, central zone (FIPSZONE 3176) 
NAD83 (Transverse Mercator) 

xDV2313 Bench mark (see explanation in Notes b Users section 
of this FIRM panel) 
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To determine I f  f lood lnsurance I s  avai lable in  thls cornmunlty, contact your 
lnsurance agent or call the National Flood Insurance Program at 1-800-838-8620. 
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LEG END 
SPECIAL FLOOD HAZARD AREAS SUBJECTTO INUNDATION BY 
THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (100-year flood), also known as the base flood, is the 
flood that has  a 1% chance of belng equaled orexcaedad In any glven year. The 
Special Flood Hazard Area Is the area subject to floodin by the 1% annual chance 
flood. Areas of Speclel Flood Hazard Include Zones A. A%. AH. AO, AR. A99, Vend  
VE. The Basa Flood Elevatlon Is the water-surface elevation of the 1% annual chance 
flood. 

ZONE A NO Base Flood Elevstlons determlned. 

ZONE AE Base Flood Elevatlons determlned. 

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations 
determined. 

ZONE A 0  Flood de ths of 1 to 3 feet (usually sheet flow on sloplng terraln): average 
depths &terminad. For areas of al luvlal fan flooding, veloclties also 
determlned. 

ZONE AR Speclal Flood Hazard Area formerly protaotad from the 1% annual chance 
flood by a flood control system that was subsequently decertlfled. Zone AR 
lndlcatas that the former flood control system is belng restored to provide 
protactlon from the 1% annual chance or greater flood. 

ZONE ASS Area to be protaoted from 1% annual chance flood b a Federal f lood 
pro tac t lon  sys tem under  const ruc t lon :  no Basa  rood Elevat lons  
determlned. 

ZONE V Coestal f lood zone wlth veloclty hazard (wave actlon); no Base Flood 
Elevatlons determlned. 

ZONE YE Coastal  f lood zone wlth velocl ty hazard (wave action); Base Flood 
Elavallons determlned. 

FLOODWAY AREAS IN ZONE AE 

The floodway is ihe channel of a stream plus any ad aoent flood lain areas that must be 
ke t f ree  of encroachment so that the 1% annual ckanca f ioo fcan be carried without 
sugstantlal inoreases in flood halghts. 

0 OTHER FLOOD AREAS 

ZONE X Areas of 0.2% annual chanoe flood; areas of 1% annual chance flood wlth 
average depths of lass than 1 foot or with dralnaga areas less than 1 square 
mile: and areas protected by levees from 1% annual chance flood. 

0 OTHER AREAS 

ZONE X Areas determined to be outslda ths 0.2% annual chance floodplaln. 

ZONE D Areas in which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located wlthin or adjacent to Speclal Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

--- Floodway boundary 

-- Zone D boundary 

. . m m m w m w m w  CBRS and OPA boundary 

Boundary dlvldlng Speclal Flood Hazard Area Zones, and 
1 - boundary divldlng Special Flood Hazard Areas of different 

Base Flood Elevatlons, flood depths, or flood velocltles. 

-613---- Base Flood Elevatlon llne and value: eievatlon in feet' 

(EL0871 Base Flood Eleyation value where unlform wlthln zone: 
elevation In feat 

' Referenced to the National Geodeuo Vertical Datum of 1928 

M Cross saotion line 

0. ...... .@ Transact line 

112-07, on., 33.25'41" Gaographlc coordlnatas refarencad to the North Amerlcan 
Datum of 1883 (NAD 83), Western Hemlsphere. 

" 7 P " E  1000-meter Universal Transverse Mercator grid t lck 
values zone 12. 

5000-foot gild t l c k  va lues :  A r l z o n a  S t a t e  P l a n e  
coordlnate system, central zone (FIPSZONE 3178) 
NAD83 (Transverse Mercator) 

Bench mark (see axplanation In Notes to Users sectlon 
of thls FlRM panel) 

RIVer Mlie 

MAP REPOSITORY 

Refer to Reposltorles Listing on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL 

September 30, 2006 - t o  update oorporate llmlts, to ohan a Base Flood Elevations, 
to add Base F lood Elevat lons,  t o  add Spec la l  Flood daza rd   rea as, to change 
Special Flood Hazard Areas, to change zone designations, t o  add roads and road 
names, to Incorporate previously issued Letters of Map Revlslon, and to lncorporats 
previously lssusd Letters of Map Amendment. 

For oornmunity map revls ion h ls tory  r lo r  t o  oountywlde mapplng, refer t o  the 
Community Map History table located k the Flood lnsuranoe Study report fo r th is  
jurlsdictlon. 

To determlne I f  f lood lnsurance Is  ava i l ab le  I n  t h l s  community,  contac t  your  
lnsurance agent or call the National Flood lnsurance Program at 1-800-838-8820. 
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LEGEND 
THE SPECIAL 1% ANNUAL FLOOD CHANCE HAZARD FLOOD AREAS SUBJECTTO INUNDATION BY 

The 1% annual chance flood (100-year flood), also known as the base flood, is the 
f lood that has a 1% chance of belng equaled or exceeded In any given year. The 
Speclai Flood Hazard Area Is the area subject to fioodin by the 1% annual chance 
flood. Areas of Specla1 ~ l o o d  Hazard Include Zones A, A%, AH. AO, AR, A99 v and 
VE. The Base Flood Elevation is the water-surface elevation of the 1% annual bhence 
flood. 

ZONE A No Base Flood Elevatlons determined. 

ZONE AE Base Flood Elevations determined. 

ZONE AH Flood depths of 1 lo 3 feet (usually areas of pondlng); Base Flood Elevations 
determlned. 

ZONE A 0  Flood de ths of 1 to 3 feet (Usually sheet flow on sloplng terrain): average 
dep ths i t e rm ined .  For areas of al luvial fan flooding, velocltles also 

I 

determlned. 

ZONE AR Specla1 Flood Hazard Area formerly protected from the 1% annual chance 
flood by a flood control system that was subsequently decertified. Zone AR 
indicates that the former flood control syslem Is belng restored to provide 
protection from the 1% annual chance or greater flood. 

ZONE AS9 Area to be protected from 1% annual chance flood b a Federal flood 
pro tec t ion  system under  const ruc t ion :  no Base  ~ Y o o d  E levat lons  
determined. 

ZONE V Coastal Elevations flood determined. zone with VeloCltY hazard (wave actlon); no Base Flood 

ZONE VE Coastal  f lood zone wlth velocl ty hazard (wave act ion);  Base Flood 
Elevatlons determlned. 

! 
, 

FLOODWAY AREAS IN ZONE AE 

The floodway Is the channel of a stream plus any ad acent flood lain areas that must be 
ke t free of encroachment so that lhe 1% annual c ance f looxcan be carrled wlthout 
su!slential increases in flood heights. \ 
( OTHER FLOOD AREAS 

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood wlth 
average depths of less than 1 foot or wlth dralnage areas less than 1 square 
mile; and areas protected by levees from 1% annual chance flood. 

( OTHER AREAS 

ZONE X Areas determlned to be outside the 0.2% annual chance floodplain. 

ZONE D Areas In which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally localed within or adjacent to Spacial Flood Hazard Areas. 

1% annual chance floodplaln boundary 

0.2% annual chance floodplain boundary 

--- Floodway boundary 

-- Zone D boundary 

.*.*****.. CBRS Boundary and dividing OPA boundary Speclal Flood Hazard Area Zones, and - boundary dividlng Speclal Flood Hazard Areas of dlfferent 
Base Flood Elevatlons, flood depths, or flood velocltles. - 613---- Base Flood Elevation line and value: elevation In feet* 

- (EL 887) Base Flood Elaiatlon value where unlform wlthin zone; 
elevation In feel 

Referenced to the National Geodetic Vertical Datum of 1929 

Cross section 11"s 

Transact line 

112'07' 08; 3326'41" Geographic coordinates referenced to the North American 
Datum of 1983 (NAD 83). Western Hemisphere. 

a 2 7 6 0 ~ ~  E 1000-meter Universal Transverse Mercator g r l d  t i c k  
values zone 12. 

5000 - foo t  g r i d  t l c k  va lues :  A r l z o n a  S t a t e  P l a n e  
875000 FT coordinate system, central  zone (FIPSZONE 3 1  7 6 )  

NAD83 (Transverse Mercator) 

xDV2313 Bench mark (see explanation In Notes to Users sectlon 
of this FIRM panel) 

M1.S River Mlle 

MAP REPOSITORY 

Refer to Repositories Listlng on Map Index 

EFFECTIVE FLOOD INSURANCE DATE OF COUNTYWIDE RATE MAP 

EFFECTIVE DATE@) OF REVISION(S) TO THIS PANEL 

Septemoer 30. 2005 - to Jpdate corporate limits. to chan e Base Flood Elevatlons, 
t o  eda Base Flood Elevat lons,  t o  aad  Specla,  F lood d a z a r a  Areas.  to c n a n g e  
Special Flood Hazerd Areas. l o  change zone deslgnations, to add roaas and r o a d  
names, to Incorporate previous y Issued Letters of Map Revision, and to Incorporate 
prsvlously l s s ~ e d  Letters of Map Amendment. 

For  communlty map revls lon h ls tory  pr io r  t o  countywide mapping, re fer  t o  t h e  
Community Map History table lacated in  the Flood lnsurance Study report for t h i s  

: luriadlction. 

TO determine I f  f l ood  l nsu rance  Is  ave l l ab le  In t h i s  commun i t y ,  c o n t a c t  y o u r  
lnsurance agent or call the National Flood lnsurance Program at 1-800-838-8620. 
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LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECTTO INUNDATION BY 
THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (100-year flood), also known as the base flood, Is the 
f lood that has a 1% chance o f  belng equaled or exceeded In any given year. The 
Speclal Flood Hazard Area i s  the area subject to floodln by  the 1% annual chance 
flood. Areas of Speclal Flood Hazard Include Zones A, A%, AH. AO, AR, A99. Vend 
VE. The Base Flood Elevation Is the water-surface elavatlon of the 1% annual chance 
flood. 

ZONE A No Base Flood Elevatlons determlned. 

ZONE AE Base Flood Elevations determlned. 

ZONE AH Flood deplhs of 1 to 3 feet (usually areas of ponding); Base Flood Elevatlons 
determlned. 

ZONE AD Flood de ths of 1 to 3 feet (usually sheet flow on sloplng terrain); average 
depths determlned. For areas of al luvlal fen flooding, valooitlas also 
determined. 

ZONE AR Speclal Flood Hazard Area formerly protected from the 1% annual chance 
flood by a flood control system that was subsequently decertified. Zone AR 
Indicates that the former flood control system Is belng restored to provide 
protactlon from the 1% annual chance or greater flood. 

ZONE ASS Area to be protected from 1% annual chance flood b a Federal f lood 
pro tec t ion  system underoonst ruc t lon ;  no Base  rood Elevat ions  
determined. 

ZONE V Coastal flood zone with veloclty hazard (wave action): no Base Flood 
Elevatlons determlned. 

Coasta l f lood zone wlth veloci ty hazard (wave action); Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The fl~...ray is the channel of a stream plus any ad ecent flood leln areas that must be 
ke t free of encroachment so that lhe 1% annual chance flooBcao be carried without 
suktantlal lncreasss In flood heights. 

0 OTHER FLOOD AREAS 

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood wlth 
average depths of less than 1 foot or wlth drainage areas less then 1 square 
mile; and areas protected by levees from 1% annual chance flood. 

0 OTHER AREAS 

ZONE X Arsas determined to be outside the 0.2% annual chanca floodplain. 

ZONE D Areas In which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs era normally located wllhln or adjacent to Speclal Flood Hazard Areas. 

1% annual chance floodplaln boundary 

0.2% ennuei chance floodplaln boundary 

--- Floodwey boundary 

-- Zone D boundary .......... CBRS and OPA boundary 

Boundary dlvidlng Speclal Flood Hazard Area Zones, and 
I 1- boundary dlvidlng Spaclel Flood Hazard Areas of dlfferenl 

Base Flood Elevatlons, flood daplhs, or flood velocitles. 

-613--- Base Flood Elevation line and value; elavatlon In feet' 

(EL9.37) Base Flood E le~et lon  value where uniform wllhln zone: 
elevatlon in feet 

* Referenced to the Nallonal Geodetic Vertloal Datum of 1829 

@---a Cross saction line 

@ ........ @ Transect line 

~ 2 ' 0 7 ~ 0 8 ~ , 3 3 2 5 ' 4 7 "  Geographic coordlnetes referenced to the North American 
Datum of 1983 (NAD 83). Western Hemisphere. 

"76m"E 1000-meter Universal Transverse Mercator grid tick 
values zona 12. 

5000 - foo t  g r i d  t i c k  va lues :  A r i z o n a  S t a t e  P l a n e  
875000 FT coordlnatesystem, central  zone (FIPSZONE 3176) 

NAD83 (Transverse Mercator) 

xDV2313 Banch mark (see explanation In Notes to Users section 
of this FIRM panel) 
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previously Issued Letters of Map Amendment. 

For  communlty map revis ion h is tory  pr lo r  t o  countywlde mapping, refer t o  the 
Community Map History table located in the Flood lnsurancs Study report for thls 
jurlsdlctlon. 

TO determine I f  f lood l nsu rance  Is  ava i l ab le  I n  t h l s  community,  contac t  your  
Insurance agent or oall the National Flood Insurance Program at  1-800-638-6620. 
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I LEGEND 

I SPECIAL FLOOD HAZARD AREAS SUBJECTTO INUNDATION BY 
THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chanca flood 100 year flood , also known as the base flood, Is tha 
flood that has a 1 %chance o\ being equaled or exceeded In any given year. The 
Spaclal Flood Hazard Area I s  the area subject to floodln b the 1% annual chance 
flood. Areas of Spaclal Flood Hazard Include Zones A. A%. IH, AO, AR, A99, V and 
VE. The Basa Flood Elevation Is the watar-surface alevatlon of the 1% annual chance 
flood. 

ZONE A No Base Flood Elevations datermlned. 

ZONE AE Base Flood Elevatlons determined 

ZONE AH Flood depths of 1 to 3 feet (usually areas of pondlng), Base Flood Elevatlons 
datermlned. 

ZONE A 0  Flood da UIS of 1 to 3 feat (usually sheet flow on sloplng tarraln): average 
depths Betermlnad For areas of alluvlal fan flooding, valocltlas also 
determlnad. 

ZONE AR Spaclal Flood Hazard Area formerly protected from the 1% annual chance 
flood by a flood conlrol system that was subsequently dacertlfled. Zone AR 
Indicates that the formar flood control system Is being restored to provide 
protactlon from the 1% annual chance or greater flood. 

ZONE A99 Area to be proteoted from 1% annual chance fload b a Federal flood 
protect ion system undar oonstructlon; no Base ~ Y o o d  Elevat lons 
determined. 

ZONE V Coestal flood zone with valoclty hazard (wave actlon); no Base Flood 
Elevatlona determined. 

ZONE VE Coastal f lood zone wlth velocity hazard (wave action); Base Flood 
Elevatlons datarmlnad. 

FLOODWAY AREAS IN ZONE AE 

The floodway Is the channel of a stream plus any ad acent flood lain areas that must be 
ka t free olancroachmant so that the 1% annual ciance floo$can be carried without 
sutstantlal Increases In flood halghls. 

0 . . OTHER FLOOD AREAS 

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chanca flood wlth 
average depths of lass than 1 foot or with drainage areas lass than 1 square 
mlle; and areas protactad by levees from 1% annual chanca flood 

0 OTHER AREAS 

ZONE X Areas determlnad to be outslds the 0 2% annual chanca floodplain. 

ZONE D Areas In which flood hazards are undatarmlnad, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAS) 

CRRQ nrmms n-4 nD4s are normally located wlthln or adjacent to Spaclal Flood Hazard Araar 

1% annual chance floodplaln boundary 

0.296 annual chance floodplaln boundary 

Floodway boundary 

.I -- Zone D boundary 

o...mmamma CBRS and OPA boundary 

Boundary dlvldlng Speclal Flood Hazard Area Zones, and - boundary dlvldlng Spedal Flood Hazard Areas of different 
Base Flood Elevatlons, flood depths, or flood velocltles. 

- 6 f 5 - .  Base Flood Elevation line and value, alavatlon In feat' 

El. 887) Base Flood Elevation value where unlform wllhln zone: 
alevatlon In feet ' 

' Referenced to the Natlonal Geodatlc Vertlcal Datum of 1828 

Cross section llna 

Transect line 

112'07' 08'; 33.25'47" Gaographlc ccordlnatas referenced to the North Amerlcan 
Datum of 1983 (NAD 83). Western Hamlsphare. 

" 7 P " E  1000-meter Unlvarsal Transverse Marcator grid tick 
values zone 12. 

5000- foot  gr id  t ick  va1uas:Arlzona S ta te  P lans  
875000 FT coordlnata system, contra1 zone (FIPSZONE 3176) 

NAD83 (Transverse Mercator) 

' x ~ V 2 3 1 3  Bench mark (see axplanatlon In Notes to Users sectlon 
of this FIRM panel) 
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LEGEND 
SPECIALFLOOD HAZARD AREAS SUBJECTTO INUNDATION B y  
THE 1% ANNUAL CHANCE FLOOD 

ZONE A No Base Flood Elevationsdetermlned. 

ZONE AE Base Flood Elevations datermlnad. 

ZONE AH daterrnlned. Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elavatlons 

ZONE A 0  Flood da ths of 1 to 3 feel (usually sheet flow on sloplng terrain); average 
depths &terminad. For areas of a l l l v la l  fan flooding, valocltlas also 
datermlnad. 

ZONE AR Speclal Flood Hazard Area former y prolaciao from the 1% annLal chance 
flood by a flood conlro, system that waa subsaquanil decertified. Zone AR 
indicates that In0 former flood control system is be&g restored to provide 
prolactlon from the 1% annual chance or greater Pooo. 

ZONE A89 Area to be prolaotad from 1% annual chance flood b a Federal f lood 
pro tec t ion  systemundarconstruct ion; no Basa ~ Z o o d  E lavat lons  
determlned. 

ZONE V Coastal f lood zone with valoclty hazard (wave actlon); no Base Flood 
Elavatlons datermlnad. 

ZONE VE Coastal  f lood zone wl thve loc l ty  hazard (wave actlon); Base Flood 
Elavatlons datermlned. 

FLOODWAY AREAS IN ZONE AE 

Tna floodway Is the cnannal of a stream lus any ad acent flood lain areas that mdst be 
ke t free of encroachment 80 that the 1% annual chance r1oo8can be carrlad wlthout 
sdslantial increases in flood halphls. 

0 OTHER FLOOD AREAS 

ZONE X Areaa of 0.2% annual chance flood; areas of 1% annual chance flood with 
average depths of lesa than 1 foot or with drainage areas less tnan I square 
mile; and areas protactao by levees from 1% annual chance flooo. 

0 OTHER AREAS 

ZONE X Areas detarmlnad to ba outslda the 0.2% annual chanoe floodplaln. 

ZONE D Areas in whlch flood hazards are undatarmlnad, but posslbla. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAS are normally located withln or adjacent to speclei F I O O ~  Hazard Areas. 

I 1% annual chance floodplain boundary 

0.2% annual chanca floodplaln boundary 

Floodway boundary 

-- Zone 0 boundary 

CBRS and OPA boundary .......... 
Boundary divldlng Speclal Flood rlazara Area Zones, ano 

- bo~noary 8880 Flood divldlno Elevations Spaclal flood F.ooo daplha. Hazard or llood Areas valocIHes. of dilfarent 

Basa Flood Elavatlon line and value; elevatlon In feat' 

Base Flood E le~a t l on  value where uniform wlthin zone: 
elevatlon In feet 
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** n.. , , *,,r &! Refarenoad to the National Geodetic Verlloal Oatum of 1828 
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112'071 08n, 3526'41- Gsooraphlc coordlnales referenced to the Norlh Amarlcan 
Datum of 1883 (NAO 83), Western Hemlsphara. 

1000-meter Unlvarsal Transverse Meroalor grld t lck 
valuas zone 12. 

5000 - foo t  o r l d  t i c k  va lues:  A r i z o n a  S t a t e  P l a n e  
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LEGEND 
SPECIALFLOOD THE 1% ANNUAL CHANCE HAZARD FLOOD AREAS SUBJECTTO INUNDATION BY 

ZONE A No Base Flood Elevations datermlned. 

ZONE AE Base Flood Elevations datermlned. 

ZONE AH Flood depths of 1 to 3 feat (usually areas 01 panding); Base Flood Elevatlons 
datarmlned. 

ZONE A 0  Flood da ths of 1 to 3 feet (usually sheet flow on sloplng terraln): average 
depths cfharmlned. For areas of al luvial fan floodlng, velocltles also 
determlned. 

ZONE A98 Area to be protected from 1% a n n ~ a l  chanca flood b a Fadera. f lood 
p ro lac t l on  system underconst ruc t lon :  no Base   food Elevat lona 
detarmlnad. 

ZONE V Coastal f lood zone with veloclty hazard (wave actlon); no Base Flood 
Elevatlons determined. 

ZONE VE Coa8tal  f lood zone ~ l t h  ve loc l ty  hazard (wave action): Basa F lood 
Elevations determlned. 

FLOODWAY AREAS IN ZONE AE 

Tne floodway Is ihe cnanne. of a stream 1 ~ s  any ad acent flood laln areas that mLst be 
ke sugslantial t free a, .ncraasas encroachment in rood so halghls. tnat iha I% annual c h n c a  flooct'can be carrlao w l t h o ~ t  

OTHER FLOOD AREA8 

ZONE X Araas of 0.2% annual chance f,ood' areas of 1% annual chance flood wlth 
average depths of 181s than 1 foot or wlth drainage areaa lass than 1 rquara 
mile: and areas protacteo by lavees from 1% annual chance flooo. 

OTHER AREAS 

ZONE X Areas determlnad to be outside the 0.2% annual chance floodplaln. 

ZONE D Araas In which Rood hazards are undetermined, but posslble. 

I COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located wllhln or adjacent to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

--- Floodway boundary 

-- Zone D boundary 

w m m m a m e m m m  CBRS and OPA boundary 

Boundary dlvld ng Speclal Flood rlazsrd Arsa Zones, and 1- boundary d vlalng Speclal Flooo Hazard Areas of dlffarent 
Base Flood EIavaUons. llood aepths. or flood valocltles. 

-613--. Base Flood ElavaHon line and value; elevation in be t '  

(EL 987) Base Flood E la~at lon  value where unlform wlthln zone: 
alavatlon In feet 

* Referenced to the National Oaodatlc Vertloal Datum of 1928 

Cross ssctlon llna 

Transact llne 

112.078 08=, 33.251 41' Geographic coordlnatas referenced to the North Amarlcan 
Datum of 1983 (NAD 83), Western Hamlsphara. 

"7BmmE 1000-meter Universal Transverse Marcator grld t ick 
vaiuas zone 12. 

5 0 0 0 - f o o t  p r l d  t i c k  va lues :  A r l r o n a  S t a t e  P l a n e  
coordinate system, central zone (FIPSZONE 3176) 
NAD83 (Transverse Mercator) 

Bench mark (see explanatlon In Notes to Users section 
of thlS FlRM panel) 
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Spaolal Flood Hazard Areas, to change zone deslgnatlons, t o  add rosds and road 
names, to lncorporata prsvlously Issued Letters of Map Revlslon, and to Incorporate 
prsvlously Issued Letters of Map Amendment. 

I For  community map revls lon h is tory  pr lo r  to countywlda mapplng, refer t o  l h a  
Community Map History table located In the Flood Insurance Study report for this 
jurlsdlctlon. 
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LEG END 
SPECIALFLOOD HAZARD AREAS SUBJECTTO INUNDATION BY 
THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (100-yearflood), also known as the basef lood, is the 
f lood that has a 1% chance of being equaled or exceeded In any given year. The 
Speclal Flood Hazard Area Is  the area subject to floodln by the 1% annual chance 
flood. Areas of Speclal Flood Hazard include Zones A, A%. AH. AO. AR. A99. V and 
VE. The Base Flood Elevation Is the water-surface elevatlon of the 1% annual chance 
flood. 

ZONE A No Base Flood Elevatlons determlned. 

ZONE AE Base Flood Elevatlons determlned. 

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevatlons 
dalarmlned. 

ZONE A 0  Flood de ths of 1 to 3 feet (usually sheet flow on sloplng terrain); average 
depths &termlned. For areas of al luvial fan flooding, veloclt les also 
determlned. 

ZONE AR Special Flooa hazard Area formerly protectec from the 1% annua chance 
f ooa by a flooc control system that was sJoseqJently decartlf ad. Zone AR 
inoicates that the former flood control system Is be ng restored to provioe 
Protection from the 1% annual cnance or greeter flooa. 

ZONE A99 Area to be protected from 1% annual chance flood b a Federal f lood 
p ro tec t i on  sys tem unde r  const ruc t ion ;  no Base   rood E leva t l ons  
determlned. 

ZONE V Coastal f lood zone with veioclty hazard (wave actlon); no Base Flood 
Elevatlons determlnad. 

ZONEVE Coastal  f lood zone wl thve loc l ty  hazard (wave act ion);  Base F lood  
Elevallons determined. 

I FLOODWAY AREAS IN ZONE AE I 
~ n e  r~oooway Is the channel of a stream plus any ad acent flood lain areas that must be 
ke t free of encroachment so that the 1% annual ckance flooBcan be carrled without 
sugstantlal inoreases In flood heights. 

0 OTHER FLOOD AREAS 

ZOhE X Areas of 0.2% a n n ~ a l  cnance flood areas of 1% annual chance flood Nitn 
average depths of ens than 1 foot or witn dralnaga areas less than 1 sqt,are 
mle: and areas protected oy levees from 1% annual chancs flooc 

0 OTHER AREAS 

ZONE X Areas determlned to be autside the 0.2% annual chance floodplain. 

ZONE D Araas In which flood hazards are undetermlned, but possibla. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located wilhln or adjacent to Speclal Flood Hazard Araas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

Floodway boundary 

-- Zone D boundary .......... CBRS and OPA boundary 

Bounoary oiildlng Special Flooc rlazarc Area Zones, an0 
boLnoary dlrld no Specia Flood Hazara Areas of alfferent 
Base Flood E evatlons. llooo depths. or llooo velocltles. 

-613--- Base Flcod Elevation line and value: elevatlon in feel' 

(EL 887) Base Flood Elsyatlon value where uniform within zone: 
elevatlon In feet 

' Referenced to the National Geodetic Vertical Datum of 1928 

Cross section line 

@ . ....-. -0 Transact line 

112'07'08*, 33.261 41" Geographic coordinates referenced to the North American 
Datum of 1983 (NAD 83), Western Hemisphere. 

1000-meter Universal Transverse Mercator gr ld t ick 
values zone 12. 

5 0 0 0 - f o o t  g r l d  t l c k  v a l u e s :  A r i z o n a  S t a t e  P l a n e  
coordinale system, central  zone (FIPSZONE 3176) 
NAD83 (Transverse Mercator) 

Bench mark (sea explanation In Notes to Users section 
of thls FIRM panel) 

M1.S 

September 30, 2006 - t o  update corporate llmlts, t o  chan e Base Flood Elevatlons, 
t o  add  Base F lood E levat lons ,  t o  add  Spec la l  F lood d a z a r d    re as, to change  
Speclal Flood Hazard Areas, to change zone designations, t o  add roads and road 
names, to Incorporate prevlously issued Letters of Map Revlslon, and to Incorporate 
prevlously issued Letters of Map Amendment. 

For  community map revis ion h is tory  pr lo r  t o  countywlde mapping, refer to the  

$, 

Community Map Hlstory table located In the Flood Insurance Study report for  thls 
lurlsdictlcn. 

TO de te rm ine  I f  f lood Insurance Is  ava l l ab le  I n  t h l s  commun l t y ,  con tac t  you r  
insurance agent or call the Netlonal Flood Insurance Program at  1-800-638-6820, 
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Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook. March 2007 

A.l Data Collection Summary 

FCD Data - Including: 

Land use (current and future), soils, major water courses, minor streams, 10-ft contours, 
point elevation data, FEMA flood zone, parcel data, land ownership types, major roads, 
aerial photos and MrSID files. 

USGS Data - Including: 

7.5' (1:24,000 - scale raster) DEMs and topos. 

A letter from Mara Kaminowitz, FEMA Project Librarian, stating that some approximate 
studies had been done in the area, but no models were created. Further they do not have 
base maps for the area and no LOMRs or LOMAs have been issued in this area. 

Project Engineering Consultants, Ltd. 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical DataNotebook, March 2007 

a A.2 Referenced Documents - 
NRCS, 1997. Soil Survey of Gila Bend-Ajo, Arizona, Parts of Maricopa and Pima 

Counties. United States Department of Agriculture. 
Sabol, G. et al, 1995. Drainage Design Manual for Maricopa County, Arizona, Volume 

1. Flood Control District of Maricopa County, AZ. 
Sabol, G. et al, 1995. Drainage Design Manual for Maricopa County, Arizona, Volume 

2. Flood Control District of Maricopa County, AZ. 
U.S Geological Survey, Water Resources Division, 1991. Estimated Manning's 

Roughness Coefficients for Stream Channels and Flood Plains in Maricopa, 
County, Arizona 

Project Engineering Consultants, Ltd. 
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Appendix B 
General Documentation and Correspondence 

Project Engineering Consultants, L.td. 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

B.l  Special Problem Reports 

Special problems are discussed in Chapters 4 and 5 of the TDN. 

Project Engineering Consultants, Ltd. 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

B.2 Contact Reports 

Project Engineering Consultants, Ltd. 



Sentinel Wiitersherl Zo~ie  A II,>odplaio Dcli~icatio~i 5rody 
I'ccl~~tiedI IIit~d Notcb~uh. XIarc11 2007 

B.2.1 Proper ty  Owner  Correspondence 

Right of Entry Letter 

December 18,2005 

Re: Study Notification/Right of Entry for Surveying & Reconnaissance Purposes 

Dear Property Owner: 

Project Engineering Consultants, Ltd. is under contract with the Flood Control of District of 
Maricopa County to perform approximate Zone A floodplain delineation studies for a portion of 
the Sentinel Watershed area including tributaries to the Gila River. The graphic on this page 
shows the approximate study area. The purpose of this study is to determine flood related hazard 
zones and delineate areas that may be subject to inundation during the one percent chance storm 
or as it is more commonly known the "100-year flood" event. According to records at the 
Maricopa County Assessor's office, you own one or more parcels of land within the limits of the 
study area. 

The intent of this letter is to notify you about the floodplain delineation study and the onset of 
surveying and reconnaissance activities in support of the study. In order to perform tliese surveys, 
it may be necessary to briefly enter or cross your property. This activity should not result in any 
inconvenience to you. If you have any objection to the entry onto your property by study 
participants, please notify Mike Heaton, P.E., of Project Engineering Consultants Ltd., at 602- 
906-1901. Otherwise, it will be assumed that you have no obiections to the possible entry onto 
your property. 

The study and resulting maps 
will be used for floodplain 
management purposes and 
submitted to the Federal 
Emergency Management 
Agency (FEMA) for flood 
insurance information and 
revisions to the 
Flood Insurance Rate Maps. 
The study results should be 
available to the public for 
review and comment in 
approximately 12 to 15 months. 

The Flood Control District and 
its representatives appreciate 
your help in assuring the accuracy of this study by allowing us access to your property (if 
necessary), and by providing any information you may have regarding past flooding or flood 
related problems. 

If you have any questions regarding this study or the right of entry, or if you have information 
regarding flooding in the area, please contact Mr. Richard P. Harris, P.E., of the Flood Control 
~ i s t r i c t  i f  ~ a r i c i ~ a  County at 602-506-4528, or Mike Heaton, P.E., of Project Engineering 
Consultants. Ltd., at 602-906-1901. 

Project Engineering Consultants, Ltd 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

@ Sincerely, 

Michael D. Heaton, P.E. 
Project Manager 
Project Engineering Consultants, Ltd. 
23 10 W. Mission Lane, Suite #4 
Phoenix, AZ 8502 1-2812 

Project Engineering Consultants, Ltd. 
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. ,... Board of Directors . . . . . . . . 

FubO &c&, Dimck 1 

Flaocl Control District Don Stapley, Disbid 2 
And& Kunasek, D i i c t  3 

of ~~~i~~~~ Caurity Max Wdson, Disbict 4 
Mary Rose Wilmx, Dkbict 5 

.la:i <,.. , ...,.,. <. ,,,..~,.~ ,,,. ..; . . .. 
8 . ., 

. . . , , . ., . . . . . ... . . . , : . 
2801 W& Du~inga %W 

Phcenk AmMla 85009 
Phone: 602-506-1501 
Fax: €02-5064601 
TT: 602-505-5897 

Ward Stephen B 
PO Box 1354 
Port Orchard, WA 98366-0059 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control Distria of Madcopa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93.234). has completed an 
approximate study of flood hazard areas in Western Maricopa County, Adzona, for aibutaries to the Gila 
River below Painted Rock Dam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood" event. Flood hazard zones will be used by Madcopa 
County to ensure compliance to the floodplain management objectives of the National Flood Insurance 
Program. -Insurance agents will also use them as the basis for determinifig appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (f%MA) for final review. 
Approval !?om FEMA is expected to occur witllin six months. The study results willbe used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to notify all interested persons that dunng the FEMA review period, the 
study results will be available for review at the Flood Control Dismct Office, located at 2801 West Durango 
Street, Phoenix, Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Ha&, P.E., CFM 
Project Manager 
Floodplain Delineation Branch 



, . Bix~rd of D i m m  , . . . . . . . . 

Furtdn Bm Diskid: i 
Eon StapIev; District 2 

Flood control District Andreid KU& ~isbi-3 3 

of Mariccipa County Max MlsDD, DiSbiCt 4 
Mar/ Rose Wilmx, DisMct 5 

Phoenk, Pmna 85009 
Phone: 602-506-1501 
Fax: 602506-4601 
TT: 602-505-5897 

February 16,2007 

USA BLNL, Arizona State Office 
PO Box 16563 
Phoenix, AZ 85011-6563 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control District of Madcopa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an 
approximate study of flood hazard areas in Western Madcopa County, Atizona, for tiibutaries to the Gila 
River below Painted Rodc Dam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to deteunine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood" event Flood hazard zones will be used by Maricopa 
County to ensure compliance to the,floodpkin management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (FEMA) for final review. 
Approval from FEMA is expected to occur within six months. The study results will be used for rwisig 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible Rood 
damage to property and structures. 

This announcement is intended to no* all mterested persons that during the FEMA r& period, the 
study results dl be available for review at the mood Control Dismct Office, located at 2801 West Durango 
Street, Phoenig, Arizona. If you would like more infomation or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Ha&, P.E., CF'M 
Project Manager 



. . Bcanlof D i m f X , ~  

FuItbn lwk, Dm& 1 

Flood Control Distrid 
DM7 %@ley, D ' i  2 

h d r e w  Kun* Oisbid 3 

of' Maricopa County Max Wlm, Distn'd 4 
Mary Rme W I q  Diid 5 

.. . . . . ., ,., .. .,.. . . . zml Wesi: .Dilmng'b Street 

Phoenk, A m o ~  85W9 
Phone: 602-506-1501 
Fax: 602-50M01 
TT: 602-505-5697 

Tang Ibtie Wong 
11551 Gladstone Cir 
Fountain Valley, CA 92708-2504 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control Dismct of Maricopa County, under authority of the National Flood Insurance Act of 
1968 P.L. 90-448) as amended, and the Flood Disaster Act of 1973 QJ.L. 93-234), has completed an 
approximate study of flood hazard areas in Western Maricopa County, Arizona, for mbutaries to the Gila 
fiver below Painted Rock Dam. The name of this study is the Sentinel F'DS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be w i t h  the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year tlood" went Flood hazard zones will be used by Maricopa 
County to ensure c o m p ~ c e  to the floodplain management objedves of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (IBM.4) for final  review. 
Approval From FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to noufy all interested persons that during the FEMA review pedod, the 
study results will be available for review at the Flood Control Distiia Office, located at 2801 West Durango 
Street, Phoenix, Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 5064528. 

Sincerely, 

Richard P. Ha&, P.E., CFM 
Project Manager 
Floodplain Delineation Branch 



ba rd  d pir- 
FUim~Blwk,DisaMl 
Don Siapey, m d  2 

Andrew Kunasek, Disbi& 3 
Miuc Wilssn, DTsbid 4 

Mary Rose Wilmx, DM& 5 

, . ..., .. .... . ... .. . . , . . 
2801 west bulari~ street 
Phmk &kana 85009 
PfiMle: 602-506-1501 
FtX 602-506-4601 
TE Kl2505.5897 

February 16,2007 

Skouson Dan Ihbo/Teresa 
HC 1 Box 47 
Dateland, AZ 85333-9716 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control District of Miuicopa County, under authority of the National Flood Insurmce Act of 
1968 (FL. 90-448) as amended, and the Flood Disaster A a  of 1973 (PL. 93-234), has completed an 

e approximate study of flood hazard areas in Western Maticopa County, &on% for ttibutades to the Gila 
River below Painted Rock Dam. The name of this study is the Sen- FDS. This letter is being sent to you 
because some part of land o v e d  or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of tbis study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-yeat flood" event. Flood hazard zones will be used by Ma.ricopa 
County to ensure compliance to the floodpkin management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insutance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Ernagency Management Agency (FEMA) for h a l  review. 
Approval from FEMA a expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and smctures. 

This announcement is intended to no* dl interested persons that during the FEMA review period, the 
study results will be available for review at the Flood Control District Office, located at 2801 West Durango 
Street, P h o e e  Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

e Richard P. Hanis, P.E., CF'M 
Project Manwer 

.2 

Floodplain Delineation Branch 



. . . . .  . , . .  ........................... 
F"lt&:&& ... . . . .  ,, ...... 1 Do" sr;@ b,.&ct 

. . . . . . . . . .  . 
, Fj:ood Control DfStri,d And,& KUnaselC 1 D ' ~ c t  

.. of M3r i~~p.a  County Max W W ,  DIsbid 4 
Maw Rose Wilwx, Met 5 

Phone: 602-506-1501 
Fax: M12-XJ64601 
TE 602-505-5897 

Underhill Kenneth D/Beverly J 
27488 NW Saht Helens Rd 
Scappoose, OR 97056-9620 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control Disaia of &copa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an 
approbate study of flood hazard areas in Westem Maxicopa County, Arizona, for mbutaries to the Gila 
River below PaintedRockDm. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood" event Flood hazard zones will be used by Maricopa 
County to ensure comphce to the floodplain management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for builhgs and theit contents. 

Study results are now b a g  sent to the Federal Emergency Management Agency (FFNk) for h a l  re-. 
Approval kom FEMA is expected to o c m  wthm six months. The shldy resul&$ be used for revismg 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent posslble flood 
damage to propeity and structures. 

This announcement is intended to notify all interested persons that during the FEMA review period, the 
study results will be available for review at the Flood Control Dismct Office, located at 2801 West h g o  
Street, Phoenix, Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

sincerely, 

Richard P. Hank, P.E., CFM 

FloodplaiaDelineation Branch 



Board OR Dire&r~ 
~ulton Bmciq  isb bib I 

Flood Control District DMI ~tap~w, Disilia 2 
And& Kuniwk, Dkbict 3 

' of Maricopa County  ax Wis~n, DM 4 
Mary Rose Wilmx, Diet 5 

... : ~ - . , . ~  .,., . . . .  
, ., . .. ..,. : .. . , .. . .. . . . . . 

2~01 west ~ u i a w  % 
Phoen'q AmwM 85009 
Phone: 602-506-1501 
Fw: 602-506-4601 
7T: 602-505-5897 

Watts B C 
4456 East Via Los Caballos 
Phoenix, AZ 85028-6139 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control District of Maricopa County, under authoriv of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster A a  of 1973 (P.L. 93-234), has completed an 
approximate study of flood hazard areas in Western Maricopa County, h o n a ,  for tcbutaries to theGila 
Rber below Painted Rock Dam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation dwing a "100-year flood" went Flood hazard zones will be used by Akicopa 
County to ensure compliance to the floodplam management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for bud* and their contents. 

Study results are now being sent to the F e d d  Emergency Management Agency @MA) for final review. 
Approval &om FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate fume development so as to reduce or prevent possible flood 
damage to property and sauctures. 

This announcement is intended to noufy all interested persons that during the FEMA review period, the 
study results will be avhb le  for review at the Flood Control Disma Office, located at 2801 West Dumngo 
Street, Phoenix, Atizona. If you would like more information or m h  to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Rtchard P. Hams, P.E., CFM 
Pcolect Manager 
Flobdplain D-heation Branch 



. . Boa@ of DimCtil~s 
wlton @wk, bmct 1 
Don %pley, 7, 

Flood Control District Andrew ~unasek, D i m  3 

of Maricopa County Max VW.Sn, Dishid 4 
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. . . . . .. . 
280i westhiango Street 

A r i m  8 5 M  
Phone: 132-506-1501 
Fax: 6 0 2 - m 1  
T t  602-95-5897 

February 16,2001 

Zahn Melvin H & Judith C 
165 Janes Loop 
Highwood, IL 60040-2037 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control District of MaLicopa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an 
approximate study of flood hazard areas in Western Madcopa County, Arizona, for tributaries to the Gila 
River below Painted Rock Dam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some paxt of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood'' event. Flood hazard zones will be used by Maricopa 
County to ensure compliance to the floodplain management objectjves of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency @FMA) for ha1 review. 
Approval from FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate hture development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to notify aU interested persons that during the FEMA review period, the 
study results will be avaiiable for review at the Flood Control District Office, located at 2801 West Durango 
Street, PhoenLg Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Hams, P.E., CFM 
Proiect Manager 
Flobdplajn D-heation Branch 



Board ofDire&rs 
F u h  Bred$ Di.a 1 

Flood Control District Don stdplev, diw 2 
And& Kunasek, D i i  3 

. of.Mari -cap.a coun?l Max Wilwxl, Diwb 4 
Mary Rme Vvikox, DM& 5 

2801 web 6uhngo s w t  
phm& Arirona 85009 
Phone: 602-506-1501 
Fax: 602-506-4631 
TT: 602-505-5897 

February 16,2007 

Roof Vernon E JR/Louise I< 
724 Crrigbton Street 
Cheyenne, WY 82009-3233 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 
1968 (E'.L. 90-448) as amended, and the Flood Disaster Act of 1973 F.L. 93-234), has completed an 
approximate study of flood hazard areas in Western hlaricopa County, Adzona, for mbutaries to the Gila 
River below Painted RockDam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundades. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation dudng a "100-year flood" event Flood hazard zones will be used by Maricopa 
County to ensure compliance to the floodplain mmagement objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for deteunjning appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency @%MA) for final review. 
Approval. from FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate hture development so as to reduce or prevent possible flood 
damage to property and sttuctures. 

This announcement is intended to not$ all interested persons that duxing the FEMA review period, the 
study results will be available for review at the Flood Control Distda Office, located at 2801 West Durango 
Street, Phoem Arizona If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

a Project Manager 

- 
b Richard P. Hanis. P.E.. CF'M 

Floodplain D-beation Branch 



Flood Control District 
of Maricopa County 

Board of Directors 
Fulton Ewe&, Disbict 1 
Don Staplq, D i c t  2 

Andrew Kunasek, Disbict 3 
Max Wilscn, Disbict 4 

Maw Rme Wilmx, Dishid 5 

2801 West Durango Sect 
Phoenk, h n a  85009 
Phone: W2-506-1501 
Fax: 692-50WM)l 
lT 602-505-5897 

February 16,2007 

Rowley Mines, LZX: 
21355 Hatcher Avenue 
Ferndale, MI 48220--2135 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

TheFlood Control District of Maricopa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (P.L 93-234), has completed an 
approximate study of flood hazard areas in Westem Maricopa County, Adzona, for tributaries to the Gila 
River below Painted Rock Dam. l l ~ e  name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or matlaged by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-yew flood" event Flood hazard zones will be used by Maticopa 
County to ensure compliance to the floodplain management objectives of the Nauonal Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (FEMA) for final  review. 
Approval &om FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to notify all interested persons that during the FEMA review period, the 
study results will be available for review at the Flood Control Distda Office, located at 2801 West Durango 
Streef Phoenk Adzona. If you would like more infornliltion or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Hams, P.E., CFM 
Proiect Manam " 
Floodplain Delineation Branch 



Board DP DimrS 
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Fulcan em& D i d  1 

Flood Contml District Don StaPIsr D i d  2 
Andrew Kunasek, Disbict 3 
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Mary Rme WImx, D i d  5 

.. .... , . . . 
mi West bumngo 
Pncenix, AmoM 85009 
Phone: 602-506-1501 
Fax: 602-50W601 

602-505-5897 

February 16,2007 

Scbutz Michael 
3010 North 34&Pkce Apt 4 
Phoenix, A 2  85018-6913 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel F'DS 

To whom it may concern: 

The Flood Control District of Maricopa County, under authority of the National Flood Insucance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an 
approimate study of flood hazard areas in Western Maricopa County, Arizona, for bibutatis to the Gila 
River below Painted RodcDam. The name of this study is the Sendnel F'DS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood" went Flood hazard zones will be used by Maricopa 
County to ensure compliance to the floodplain management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (FEW) for hal review. 
Approval from F'EMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to no* all interested persons that during the FEMA review period, the 
study results d be available for review at the Flood Control District Office, located at 2801 West Durango 
Street, Phoenix, Arizona If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Hanis, P.E., CFM 
Project Manager 
Floodplain Delineation Branch 



. . .  . Bdaril of Direc(crs . . . . . . . . Fulton B& 

Flood Control District 0anstap&, DiNct  2 
Andrew KutlaS&, [TkbiCj 3 
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F'hoenbq Mona 85(309 
Phone: 602-506-1501 
Fax: 602-5064691 
TT: 642-505-5897 

Ray J & Marie Hansen Family LP 
830 South Greenfield Road 
Gilbert, AZ 85234 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel m)S 

To whom it may concern. 

The Flood Control District of Maricopa County, under authority of the National Flood Insurance A a  of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 0.L. 93-234), has completed an 
approximate study of flood hazard areas in Western Maricopa County, Arizona, for tributaries to the Gjla 

River below Painted Rock Dam. The name of this study is the Sentinel FDS. This letter is being segt to you 
because some part of land owned or mahaged by you has been found to be w i t h  the proposed floodplain 
boundaries. 

Tbe p q o s e  of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation dudng a "100-year flood" event Flood hazard zones will be used by Madcopa 
County to ensure compliance to the floodplain management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Pederal Emergency Management Agency (FEMA) for final review. 
Approval from FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate Future development so as to reduce or prevent possible flood 
damage to prop* and stmctures. 

This announcement is intended to no* all interested persons that during the FEMA review period, the 
study results wiu be available for review at the Flood Control District Office, located at 2801 West Durango 
Street, Phoenix, Atizona. If you would like more information or wish to revlew study results, please 
contact me at (602) 505-4528. 

Sincerely, 

" 
Richard P. Hams, P.E., CF'M 
Project Manager 
~lohdplain D-heation Branch 
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f8w: 602-506-4601 
T'F 602-505-5897 

February 16,2007 

Dye Investment Company 
701 South 7th Street 
Phoenix, AZ 850343202 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FlDS 

To whom it may concern: 

The Flood Control District of Madcopa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (PL. 93-234), has completed an 
approoximate study of flood hazard areas in Westem Maricopa County, Arizona, for aibutaties to the Gila 
River below Painted Rock Dam. The name of this study is the Sentinel F'DS. This letter is being sent to you 
becausesome part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to detexmine flood related hazard zones and delineate areas that may be 
subject to inundation dudng a "100-year flood" went Flood hazard zones will be used by Maricopa 
County to ensure compliance to the floodplain managanent objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood ins tkce  
premium rates applicable for buildings and their contents., 

Study results are now being sent to the Federal Emergency Minagement Agency @MA) for final review. 
Approval &om FEMA is expected to occur within six months; The study results will be used for revising 
Flood Insurance Rate Maps and to regulate Euture development so as to reduce or prevent possible flood 
damage to property and sauctures. 

This announcement is intended to notify all interested persons that during the FEMA review period, the 
study results will be available for review at the Flood Control District Office, located at 2801 West Durango 
Street, Phoenix, Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Flobdplaifl ~knea t ion  Branch 
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TT: 602-505-5897 

February 16,2007 

Painted Rodt Farms LLC/B & I< Land & Investment 
31 60 East Elliot Road 
Gilbert, AZ 85234-6306 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control Distda of Maricopa County, under authority of the National Flood Insurance Ad of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (PL 93-234), has completed an 
approximate study of flood hazard areas in Westem Maricopa County, Arizona, for tributaries to the Gila 
River below Painted Rock Dam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood" went Flood hazard zones will be used by %cops 
County to ensure compliance to the floodplain management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (FEMA) For hnal review. 
Approval from FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to notify all interested persons that during the FEMA review period, the 
study results will be available for review at the Flood Control District Office, located at 2801 West Durango 
Street, Phoenix, Adzona. If you would like more information or wish, to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Ha&, P.E., CFM 
Project Manager 
Floodplain Delineation Branch 
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Fax: 602-506-4601 
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February 16,2007 

Ming Yuan ILC 
PO Box 2006 
Gilbert,AZ 85299 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control Disaict of Maricopa County, under authority of the National Flood Insurance Act of 
1968 (P.L. 90-448) as amended, and the Flood Disaster Act of 1973 (PI, 93-234), has completed an 
approximate study of flood hazard areas in Western Maricopa County, Anzona, for uibutaries to the Gila 
Rivet below Painted Rock Dam. The name of tbis study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation dudng a "100-year flood" event Flood hazard zones will be used by Maricopa 
Counq to ensure compliance to the floodplain management objectives of the National Flood Insurance 
Program. Insurance agents will also use them as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results are now being sent to the Federal Emergency Management Agency (FEW) for final review. 
Approval from FEMA is expected to occur within six months. The study results will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and structures. 

This announcement is intended to notify all interested persons that during the FEMA review period, the 
study results will be available for review at the Flood Control Dismct Office, located at 2801 West Durango 
Streef Phoenix, Arizona. If you would like more i n f o d o n  or wish to review study results, please 
contact me at (602) 506-4528. 

Sincerely, 

Richard P. Ha&, P.E., CFM 
Proiect Manager 



Flood ControIi DistricB: 
of ~ar icopa County 

Board of DireOnrs 
Fubn BK&, Distn'ct 1 
Don Stapiey, ~ s b i c t  2 

Andrew Kunasek, D l l c t  3 
Max Wilm, Distn'd 4 

Mar/ Rose Wiknx, D i i  5 

2801 West Dumngo meet 
Phoenix, .Arizona 85009 
Phone: 602-5E-1501 
Fax: 602-5064601 
TT: 602-505-5897 

February 16,2007 

Nd Daniel/Scott Richard L/J S TR 
B Watts 
4456 East Via Los Caballos 
Phoenjx, AZ 85028-6139 

Subject: Notification of Floodplain Delineation Study Results, 
Sentinel FDS 

To whom it may concern: 

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 
1968 (PL 90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an 
approximate study of flood 11ard areas in Western Maricopa County, Arizona, for tributaries to the Gila 
River below Painted Rock Dam. The name of this study is the Sentinel FDS. This letter is being sent to you 
because some part of land owned or managed by you has been found to be within the proposed floodplain 
boundaries. 

The purpose of this study was to determine flood related hazard zones and delineate areas that may be 
subject to inundation during a "100-year flood" event Flood hazard zones will be used by Maricopa 
County to ensure compliance to the floodplain management objectives of the ~ational Flood Insurance 
Program. Insurance agents will also use than as the basis for determining appropriate flood insurance 
premium rates applicable for buildings and their contents. 

Study results a e  now being sent to the Federal Emergency Management Agency (FFMA) for final review. 
Approval &om FEMA is expected to occur witlk six months. The study resuh will be used for revising 
Flood Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood 
damage to property and struchzes. 

This announcement is intended to no* all interested persons that during the FeMA review pedod, the 
study results will be available for review at the Flood Control Dismct Office, located at 2801 West Durango 
Street, Phoenix, Arizona. If you would like more information or wish to review study results, please 
contact me at (602) 506-4528. 

0 Richard P. Hd. P.E.. CFM 
Project Manager 











45644 S463RD AVE 













Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook. March 2007 

B.2.2 FEMA Data Request 

Date: December 5,2005 

To:Mr. Venkat Venkatraj 
Michael Baker Corporation 

3601 Eisenhower Ave. 
Alexandria VA 22304 

From: Richard P. Harris, PE, CFM 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Rd. 
Phoenix. AZ 85009 

Subject: Request for Technical Data regarding the Sentinel Floodplain Delineation Study 

Dear Mr. Venkatraj, 

As discussed, this is a request to obtain technical data for the subject study. The data we 
would like to obtain is all categories 1 through 4 data for the Gila River below the 
Painted Rock Dam and extending westerly to the Maricopa County Line. This region 
concerns information depicted on FIRM panels (4013C) 3125,3 150,3 175,3200,3375, 
3400,3425, and 3450. Panels 3625,3650,3675, and 3700 are not printed but if there is 
information available we would like to obtain any information you may have for these 
also. 

Your cooperation in this request is greatly appreciated. If you have any questions, please 
do not hesitate to call me at (602) 506 4528. Our FAX number is: (602) 506 4601. 

Sincerely, 

Richard P. Harris, PE, CFM 
Project Manager 

Project Engineering Consultants, Ltd. 
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B.2.3 Newspaper Affidavit 

Project Engineering Consultants, Ltd. 
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AFFIDAVIT OF 'PUBLICATION 

State.of Arlzona 
ss 

County of Maricopa 

I, Glen Birchfield, editor and publisher of 

The Gila Bend Sun, 

a newspaper in general circulation, printed and 
published in the Town of Gila Bend, County of 
Maricopa, State Of Arizona, do solemnly swear that a 
COPY of the above notice is the matter of 

Notice of Intent to Perform 
for 

Flood Control District of Mnricopr! Coutlfy 
Sentinel Wntershed Zone 

as porciipplng attached, was published weekly in t t ~ e  
regular and entire edition of the said newspaper, and 
not in any supplement hereof, for a period of two 
consecutive week(@ as follows, to-wit 

/ this ......... 15 ........... day of ...,...... Decembor zoos 

- - 
Notary Public 

My Commlsslon expires: 
May 28,2009 

CC: Jessica White 

Project Engineering Consultants, Ltd. 
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AFFIDAVIT OF'PUBLICATION 

. . 
Stale of Arizona 

ss 
County of Maricopa 

I, Glen Blrchfleld,edltor and publisher of 

The Gila Bend Sun, 

a newspaper in general clrculatlon, printed and 
published In the Town of Gila Bend, County of 
Martcopa. State of Arizona, do solemnly swear that a 
copy of the above notlce Is the matter of 

Notice of intent to Perform 
for 

Flood Control District of Maricapn County 
Sentinel Watershcd Zone 

as per clipping attached, wsa published weekly In the 
regular and entire edltion of the sold newspaper, and 
not In any supplement hereof, for a period of two 
consecutive week@) as follows, to-wit 

Mv Commission exoires: ~a~ 29,2009 

DARAH B. MANN 
WO?A!iYPUBLCU1UoW 

LUWICOPA C M P (  
-r-- GUI 2aO 

ce: Jessica White 

Project Engineering Consultants, Ltd. 
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AFFIDAVIT OF PUBLICATION 

State of Arizona 
6s 

County of MarCcopa 

I, Glen Birchfield, editor and publblier of 

The Gila Bend Sun, 

a newspaper in general clrculatlon, printed and 
published in the Town of Glla Bend, County of 
Maricopa, State of Arizona, do solemnly swear that a 
copy of theabove notice is the matter of 

Notice of Intent to Perform 
for 

Floocl Control District of Maricopa County 
Sentinel Watershed Zone 

as perclipping attached, was published weekly in the 
regular and entire edition of the said newspaper, and 
not in any supplement hereof, for a period of two 
consecutive week@) as follows, to-wit 

Subscribed and sworn t d efore me, 

/ 
this ......... 15 ........ ,.,day or .......... December ............... ~200s 

m* 
/ Notaw Public 

My Commlssion expires: 
May 29,2009 

DARAH B MANN 
NOlAEY ~USUGARIZOIUI 

WICOPACOUI IM 
Mvrm- EXP May29 2(XR 

oc: Jessica White 

Project Engineering Consultants, Ltd. 
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e B.3 Meeting Minutes or Reports 
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Sentinel Floodplain Delineation Study 
Kickoff Meeting 

November 28,2005 

Agenda Discussion 

FCD Personnel Assignments 

Richard Harris FCD Project Manager 
John HolmesFCD Hydrology Reviewer 
Kathryn GrossFCD Hydraulics Reviewer 
Mark MayerFCD Hydraulics Reviewer 
Mark BrewerFCD GIs  Coordinator 
Jessica WhiteFCD PI0  
Other FCD 

Mark will provide technical advice regarding format and final file in ACAD or shape file format 

1. Coordination Activities 

A. Project Schedule 

1. The Notice to Proceed date was 11-16-05. 
2. The FEMA submittal package must be ready within 730 days of the 

NTP. 
3. There is a minimum of 120 days for District review in the 730-day 

project development time limit. If possible, please allow more than 120 
days for District reviews. 

4. 360 days have been allotted for obtaining FEMA approval following 
project development. 

5. All work must be completed within the Project Schedule, including 
FEMA review related information requests. The Consultant will submit a 
Project Schedule as called for in Task 1.1. 

B. Coordination Meetings 

1. In order to keep this project moving along, and on schedule, regular 
coordination meetings will be held on a monthly basis (Task 1.2). 
Unless a schedule change is requested and approved by the District, these 
meetings will occur evew second Tuesday around 10 a.m. at the District 
office. However, coordination meetings do not always have to be face-to- 
face, telephone coordination meetings can be held. 

2. The consultant has been tasked with keeping minutes of any meeting 
(Task 1.2), Richard asked that we send a copy of the minutes to Michael 

Project Engineering Consultants, Ltd. 
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Duncan. Richard will email the agenda and we will use it to modify and 
make the minutes for the kick-off meeting. 

C. Estimated Monthly Billings 

1. For budgeting purposes we need an estimate of the total dollar amount 
that will be invoiced for each month (Task 1.3). This estimate will be 
updated quarterly per the contract. The estimate will be graphed in the 
Earned Value format for project tracking purposes. The invoice that we 
will be using will have this information on it. It will reflect the past 
billings and update the anticipated. Mike will email an example PDF to 
Richard. 

D. Billing and Progress Reports 

1. A progress report is to accompany the submittal of a monthly invoice 
(Task 1.4). Within invoices I like to see an indication of the amount of 
work completed for each sub-task as a percent for each task during the 
month, and the total amount completed so far. If the work isn't 100% 
done, please don't bill for 100%. The same can also be said about any 
other percentage level too. 

2. The next month's work plan. 
3. MBEIWBE objective. 

The invoice that we will be using will have this information on it. It has the 
percent spent and remaining as well as the plan for the next month's work. 
Steve Miller asked if the contract could be modified to remove the retention 
clause. Mike spoke with Sharon and asked about changing the contract and 
she said we could do it now, but it would miss the next Supervisor meeting. 
Mike told her to go ahead for now. Richard had not heard of the retention 
being removed but suggested taking care of it soon so it will not be a more 
involved problem. PEC will send two copies of each invoice, one to 
accounting, and one to the PM. 

E. Legal Ad 

1. The District is responsible for placing the legal ads (Task 1.5). 1 have 
provided sample ads to PI0 staff. Copies will be forwarded on to you for 
review. Jessica reported that ad had been placed in the Arizona Business 
Gazette and the Gila Bend Sun and should run on 1211 and 1218. Richard said 
that the District would provide PEC with the affidavit for the TDN. 
Discussion was regarding the District standards, font, logo etc. PEC has a 
copy of the current District standards. If not Jessica will provide one. Using 
black and white district logo is OK. 

F. Study NotificationlRight of Entry Letter 

1. The consultant is responsible for notifying the property owners about 
fieldwork and survey (Task 1.6). The District has provided a sample 
letters for modification. The initial mailing will go out to all property 

Project Engineering Consultants, Ltd. 
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owners within the study area. A second mailing (Task 1.7) will go out 
to only those owners who may be affected by new FP delineations. 
The District's GIS staff can provide a mailing list of study-area- 
inclusive and properties potentially affected by new Floodplain 
delineations. A copy of the Right of Entry letter was presented and 
approved with the addition of the District Logo on the top right. A 
copy of the final draft and the mailing list should be a part of the TDN. 

G. Coordination Meetings With Others 

1. None are foreseen at present. However, there may be a request for 
meetings by larger affected entities such as the BLM or the local 
irrigation companies. If this occurs, the consultant will be expected to 
assist in preparations and attend the meeting(s). 

H. Public Meeting 

1. No public meetings are called for in the scope. 

I. Performance Evaluations 

1. Evaluation forms will he provided at a later time by the District. 

2. Data Collection 

A. Other Studies that cover the area 

1. Gila River FDS 
2. Adjacent studies such as Lower Centennial FDS 
2. Countywide Development Plan 
3. Railroads 
4. Irrigation Companies 
5. Farmerslothers 
6. Lower Painted Rock is an ongoing study adjacent to this study. 
An example of the letter to request data from FEMA was provided for PEC to 
edit and provided hack to Richard and will be sent under his signature. Richard 
will also look for data on the Gila River floodplain at the District. It is a Zone A 
and there is not likely much data. 

3. Topographic Mapping and Photographic Imagery 

A. Basic Data: 

1. District will provide 10' contour mapping and aerial photography for the 
study area. 

2. The consultant may obtain some data from other sources. 

Project Engineering Consultants, Ltd. 
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3. The data must be presented for review and approval by the District, before 
project application. 

PEC will include the USGS DEM data as an additional source. The USGS DEM 
data is approved for use by the District. 

4. Field Suwey 

A. All new survey is to be done on 1988 NAVD and 1983 NAD. Structure survey 
should follow graphic format defined by the District's chief surveyor (CD to be 
transmitted to RBF). All survey data must be transferred to the District per 
contract format (section 4.2) for review and approval before the District will 
authorize FINAL payment. Survey Control will be based upon the County's 
GDACS system. 

B. All survey submittals must be prepared using the authority requirements called 
for in the SOW. 

C. Optional survey (Task 4.3) must be authorized in writing by the District prior to 
activity. 

D. GIs submittal of CROSS section data should be prepared early in the project 
development. 

5. Hydrology 

A. HEC-1 will be used along with the Districts methodology (computer programs). 
DDMS 

B. The 100-year 6-hour and 24-hour events will be modeled. 
C. The primary factor to consider when choosing concentration points and sub 

basins is what will be needed for the FP delineation at a later time. 
D. The hydrology report must have a table listing the peak discharge at each sub 

basin and concentration points. A cfslsq. mi. check can be added to this table. It 
is also a good idea to compare the hydrologic results with enveloping curves 
relative to adjacent studies, and regression equations. 

E. Four Meetings and two field trips will be scheduled and performed at appropriate 
intervals. 

F. Hydrologic QC Review (Task 5.8) will be done by the consultant,prior to 
submittal for District review. 

G. Digital Deliverables of the Hydrologic analysis should begin as soon as the 
Hydrologic modeling is approved by the District. Once the hydrology model is 
approved, if further refinement is needed a pro-rated system for determining flow 
rate between points is acceptable. 

6. Floodplain Delineation 

A. HEC-RAS f f f i ~ ~ ~  will be used for the hydraulic modeling. If it is, the most current 
version should be used. Alternative methodologies may not be used. Care should 
be taken using different methodologies to identify critical depth areas for 
delineation purposes. Richard suggested we could use a 6' energy grade change 
as the point where another cross section needs to be added. 

Project Engineering Consultants, Ltd 
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B. There are five specific steps called for when District approval of the Hydraulic 
analysis must he obtained. See section 6.1 of the scope of work. PEC will add 
these steps to the schedule. Some of the steps may be combined. Review may be 
concurrent with work so progress may continue. 

C. N value report and method. The District can provide a copy of the recommended 
guideline. 

D. If HEC-RAS is used, the Consultant is to run FEMA's Check-RAS program. 
E. Methodology for generating cross section geometry must be coordinated with the 

District. PEC will coordinate the use of Land Desktop or whatever program is 
used to cut cross sections with the District and document it in the TDN. It is not 
necessary to use Sta. 100+00 at the thalweg. 

F. FP Boundary GIs deliverable is needed for study map quality checking. Model 
Output Data tables that list wash name, section ID, flow quantity, flow depth, 
flow velocity, flow top width, Froude number, headloss, etc., must be provided at 
the time of District review. Cross section name is river miles from the confluence 
with the Gila River thalweg. Need to check with Kevin LaVallee at the District to 
see if he has a thalweg for the Gila. 

7. Digital Data 

A. The consultant will provide digital deliverables that meet District HIS standards. 
Modified Shape file formats are acceptable. 

8. Deliverables 

A. Survey and any development information is to be submitted before the study is 
submitted to FEMA. This includes As-built plans. Should try to get as-built 
information from ADOT on the freeway. 

B. 

C. The consultant will be expected to work directly with our GIs review consultant, 
once they have been assigned. Priority must be given to getting the GIs completed 
and approved. Esp. hydrology. 

D. There are three times that deliverables are called for. 
1. Prior to FEMA submittal (i.e., GIS Hydrologic Deliverable) 
2. For the FEMA submittal 
3.  After FEMA approval (Mylars, Final TDN's, and GIS Hydraulic 

Deliverables) 

Other General Stuff 

A. Every drawing must have either the last date it was revised, or the date it was 
printed on it. Because towards the end of the project minor revisions are 
impossible to spot. 

B. Title pages of drawings and reports shall include at a minimum the name of the 
u, the District's contract number, date last revised (even if minor), m f  
the consultant(s), consultant's address, consultant's phone number. 

C. All reports and drawings must be sealed and signed by persons of appropriate 
registration. 

Project Engineering Consultants, Ltd 
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D. Please use a clear plastic sheet for the inside cover in all notebooks. If you don't, 
the first sheet ends up sticking to the notebook, and will eventually end up being 
ripped out. Also, please place electronic files near the front of the TDN binder so 
as to prolong the life of the written document. 

E. Make generous use of headers and footers in the reports, especially in the 
hydrology and hydraulics printouts. Items to consider are: contract name & 
number, consultant's name, print date, and event being modeled. Also, make 
generous use of descriptions in the Hydrologic and Hydraulic models that will 
allow future reviewers to easily locate analysis features. 

Use tab dividers for each study reach in the TDN. 
Use plastic folders for the maps 
May want to contact Steve Bruffy at the District to get format for DFIRM for the non 
printed FIRM panels. 
PEC should get a copy of the countywide DFIM DVD form Eric Feldman 
Fold maps per the Michael Duncan method previously shown. 

Anything Else From Others? 

Project Engineering Consultants, Ltd. 
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Sentinel Floodplain Delineation Study 
Project Meeting Minutes 

January 18,2006 

Items for discussion: 

1. Coordination Activities: 
PEC sent two invoices, one to accts receivable and one to Richard. 
Richard did not receive his copy. Milce will send him a copy and ensure 
that he gets a copy next month. 

A new copy of the schedule was handed out with 111 8/06 marked as a 
dashed line. 

2. Data Collection 
PEC was provided with a letter from FEMA stating that they could not 
find any data for the Sentinel area in their files. They searched for LOMAs 
and CLOMRs and none were found. 

PEC was also provided affidavits from the Gila Bend Sun stating that the 
advertisement was placed in the paper on the dates requested. PEC will 
scan these affidavits and file them for use in the TDN, and PEC will send 
a copy of the pdf files to the District. 

PEC reported that the right-of-entry letters were sent and only one 
response was noted. Jeanette Ingram gave permission but requested that 
the family grave site not be disturbed. About 9 of the letters were returned 
undeliverable. Among these were the U.S. Bureau of Land Management 
and the Arizona State Land Department. These will be resent to new 
addresses. 

3. Topographic Mapping and Photographic Imagery 
PEC received all of the aerials and other data from the District and is using 
it to determine the study reaches. 

4. Field Survey 
N/A yet 

5. Hydrology 
- PEC handed out a map of the proposed 50 miles for delineation. These 
reaches were determined by focusing on reaches that cross private and 
state land as the primary and secondary locations. A one-half square mile 
upstream contributing watershed was the cut-off point for reach selection. 
Once the reach was determined as a study area, the stream was studied to 
its confluence with the Gila River. Discussion included whether "floating" 
reaches are acceptable in order to maximize the study of streams within 
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private and State Land and eliminate downstream portions of the streams 
that cross BLM lands. PEC will re-assess the study reaches to minimize 
the BLM streams and increase the private and State land reaches for study. 
Smaller upstream watersheds may be used to determine the cut-off point 
for the upstream end of study reach. Once this is done, and the team has 
preliminary approval from the District, a field trip will be made to confirm 
the selections and to make Manning's "n" value determinations. 

The District requested that the "n" value sheets include 1) identification of 
stream reach, 2) coordinates of the photo locations, 3) a site map showing 
the location of the photos (perhaps 11X17), and 4) a photo showing the 
bed material along with some sort of measurement in the photo. 

It was determined to use the convention of 'Manning's "n"' in the 
documentation. 

A tentative date of 2/3/06 was selected for the first field trip. 

6. Floodplain Delineation 
N/A yet 

7. Digital DataMIS 
N/A yet 

8. Deliverables and Final Deliverables 
NIA yet 

Other Items? 

There was discussion about putting some basic information on the District 
website about the project. PEC will look into providing this data to the 
District. This could include a project map of study reaches and a project 
description. 

Project Engineering Consultants, Ltd. 
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Sentinel Floodplain Delineation Study 
Project Meeting Agenda 

February 14,2006 
Items for discussion: 

2. Coordination Activities: 
Invoices -Discussed invoices with Richard on the phone. PEC called 
Tiara and worked out details of getting her a copy.. 
Schedule - Schedule does not need updated if we can catch up to the 
point. Mike told Richard we are behind on the schedule because of the 
findings of the field trip. 

2. Data Collection 
The DC portion of the TDN will be submitted in March. 

3. Topographic Mapping and Photographic Imagery 
PEC was provided a CDIDVD with the Maricopa County Dfirms. 

4. Field Snwey 
NIA yet 

5. Hydrology 
Proposed 50 miles for delineation-These are not final yet. 
Field Reconnaissance -the trip revealed that many of the sites chosen by 
GIs flow accumulation were not delineable. They had no defined channel, 
and no defined banks or over banks. May want to look at Dfirms and see if 
a better defined Zone X is worth pursuing. PEC thinks we can find 50 
miles to delineate, but some will likely be on the BLM land. BLM land 
has the lowest priority since it is less likely to be developed. PEC will use 
aerial photos to find "delineable" reaches and then make a second field 
trip. Richard said that we should invite John Holmes to go with us on the 
trip since he is the project hydrologist. 

n value determination - LTM attended the field trip and took photos and 
notes for the n value report. Typical sections will be determined for use 
with the study reaches. 

6. Floodplain Delineation 
NIA yet 

7. Digital Data/HIS 
NIA yet 

8. Deliverables and Final Deliverables 
NIA yet 

Project Engineering Consultants, Ltd 
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Sentinel Floodplain Delineation Study 
Project Meeting Minutes 

March 14,2006 

Attendees: Richard Harris, PCD 
Tim Murphy, FCD 
Kathryn Gross, FCD 
Mark Mayer, FCD 
John Holmes, FCD 
Mike Heaton, PEC 
Ying Xu, PEC 
Laurie T. Miller, LTM 

Items for discussion: 

1. Coordination Activities: 
Schedule - The schedule should be updated to reflect the current 
status of the study. 

2. Data Collection 
A copy of the data collection report was presented. It was noted that if 
items are collected as the study progresses they will be added to the 
document. ADOT and UPRR as-builts may show flow rates and should 
be checked since no drainage reports were found. 

3. Topographic Mapping and Photographic Imagery 

4. Field Survey 
Survey will be required at several locations including the URPP crossing 
and 1-8 crossing. There is a large crossing in the Painted Rock area also. 

5. Hydrology 
Need to send the proposed 50 miles for delineation to Richard when 
finalized. 

Parameters - PEC has begun the hydrology and has worked on the 
parameters for the study. A table of potential parameters was provided. 
The district decided to have the complete WMS submittal package to 
check the parameters instead of incremental submittals. It was felt that 
since we were using WMS a package submittal will be the most efficient. 
If we need any soils information, not covered by the NRCS data, Amir 
Motamedi can provide the data for undocumented areas. PEC was 
provided with an example TDN to use for preparing ours. 

It appears that we are missing some data (mass points) for the Sentinel 
area. (PEC received these items via email since the meeting). 
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There was much discussion regarding the naming convention for the 
delineated stream in the study area. Using Township, Range, and Section 
was not preferred due to some on the longer streams that would cross into 
other area and still carry the TRS name from other areas. A convention 
based on the Gila River Thalweg river mile (beginning at the Maricopa 
County Line) was discussed. There is currently no thalweg on the Gila and 
PEC was asked to provide a thalweg. (Several were provided 
subsequent to the meeting - one based on the USGS DEM data - another 
based on the District grids -and yet another based on the District grids but 
modified to stay in the FP). The modified is what PEC proposed to be the 
"official" thalweg. PEC was also asked to propose a naming 
convention for the streams to be delineated. (A convention was 
provided following the meeting, but a decision on the convention has not 
been determined as of 3-21-06) 

6. Floodplain Delineation 
As the hydrology is completed, the delineation may begin as soon as next 
month. 

7. Digital DataJHIS 
Richard said he would provide the details for the digital submittal for 
this project. (PEC received the details from Richard) 

8. Deliverables and Final Deliverables 
N/A yet 

Project Engineering Consultants, Ltd. 



Sentinel Floodplain Delineation Study 
Project Meeting Minutes 

April 11,2006 

Attendees: Michael Duncan, FCD Richard Harris, FCD 
Mark Mayer, FCD 
Mike Heaton, PEC 
Ying Xu, PEC 
Laurie T. Miller, LTM 

Items for discussion: 

3. Coordination Activities: 
Schedule - PEC provided an updated schedule. The hydrology submittals 
and work effort was modified to reflect a WMS complete package 
submittal. It is anticipated that this will be submitted later this month. It 
was also suggested that it could be done at the next Project meeting. Mike 
Heaton and Richard Harris to coordinate. 

2. Data Collection 
Submitted in March, will he updated on an as needed basis. 

3. Topographic Mapping and Photographic Imagery 
Nothing new, this has been accomplished. 

4. Field Survey 
We will he sending surveyors out this month to survey hydraulic 
structures. PEC presented a map showing the sites to be surveyed. We will 
include the dike breach in the survey to more carefully determine the 
possibility of a break-out flow. Pictures were presented showing the road 
through the dike. 

5. Hydrology 
The hydrology is nearly complete and will be submitted later this month or 
at the next progress meeting. It will be submitted as a package. 

A Key Map was presented showing the reaches to be studied and the 
names and location of each. The key map showed the proposed naming 
convention for the study reaches. This was done after much discussion that 
followed last months meeting. It follows closely the final resolution or 
final consignation whichever fits. It was suggested that the names not 
contain any dashes and that perhaps a capitol letter on the area name 

Project Engineering Consultants, Ltd. 
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would suffice. PEC will make the proposed changes and present a final 
map. 

6. Floodplain Delineation 
PEC presented the issue of the break line elevation as it related to the GIs 
and mapping of the study area. Essentially in the mass point and break line 
file for the study area, the stream break lines are set at a constant 
elevation. Cross section plots were presented to show the problem. Using 
these break lines to create a DTM created great ridges and excessive 
computing time. This process cost us about two weeks of time and about 
40 hours of labor. It is impossible to use the cross sections cut from this 
DTM. The district said this had been a problem in the past, but not to this 
magnitude. PEC suggested three possible solutions: 

Go into the GR card (geometry file) and cut the high point thus 
creating a flat bottom channel. This would essentially over estimate 
the flooding extent to be mapped. 
Assume an approximate and consistent channel depth and insert a 
point into the GR card reflecting this point. This would be somewhat 
subjective and could lead to over or underestimated floodplain 
delineation depending of the elevation selected. 
PEC could use the data provided by the district to develop a new break 
line for the streams. This would be done by clipping the grid map 
around each stream to be studied and using GIs to develop the new 
break line. 

The district is going to check the data and see if there is any mistake or 
information that was not included. They will determine if they have 
correct break lines. Mike and Richard will coordinate to determine the best 
way to proceed if the District does not have the break lines. 

7. Digital Data/HIS 
N/A Yet 

8. Deliverables and Final Deliverables 
NIA yet 

Other Items? 

Field trip this Thursday (4-13-06) to finalize the Manning's n value. Will meet 
at the District at 7:30. 
PEC requested the document from the Lower Centennial to use as a template. 
Richard will try to find the files. 



Sentinel Floodplain Delineation Study 
Project Meeting Minutes 

August 23,2006 

Attendees: Richard Harris, FCD 
Mark Mayer, FCD 
Amir Motamedi, FCD 
John Holmes, FCD 
Tim Murphy, FCD 
Mike Heaton, PEC 
Ying Xu, PEC 

Items for discussion: 

1. Coordination Activities: 
Richard said he had noticed he had an invoice that did not show up on the 
finances log. He sent it to them. So our payment may be delayed. 

2. Hydrology 
Discussion here was moved to the end of the meeting. It was commented 
that FEMA has been reviewing the levee policy. FEMAs direction has 
been to evaluate the floodplain with and without the levee. This may not 
be the most conservative, but at least that process has been acceptable to 
FEMA reviewers in the past. It was done on a special case for the North 
Scottsdale FDS at a site near the Carefree Highway and Black Mountain 
Road. The hydraulic analysis was completed as if the levee was in place. 
Then the analysis was done again with a common downstream water 
surface and as if the levee was not there. The floodplain was mapped as an 
AE zone wl floodway and the breakout mapped as an unnumbered A 
Zone. PEC was provided with a copy of the workmap, and access to the 
report. PEC will use this approach for the levee along Painted Rock Dam 
Road in Watershed B. 

3. TDN 
Hydrologic modeling summary table should be placed in the main text and 
not as an appendix. This is per the Arizona State Standards. It was also 
noted that the "Modeling area map" should be a figure in the text of the 
report and not in the appendix. There were some questions in the review 
regarding the shapefile submittal and that shapefiles should be defined in 
the report. Ying reported that the shapefiles were submitted as a test run 
for the HIS submittal and not as a part of the report. 

Project Engineering Consultants, Ltd 



4. Floodplain Delineation 
During the hydraulic analysis it has been noted that there are several 
islands within the floodplain. The flood zone designation for islands as a 
rule of thumb is that if they area less than 1.5 feet above the water surface, 
then they are mapped as a Zone A like everything around them. And if 
they are greater than 1.5 feet above the water surface, they will be 
designated a Zone X1 or shaded Zone X. 

5. Digital Data/HIS 
There seems to be version problems for the RAS and HECREP program 
we have been try to use. It won't run on PEC models but the same model 
sent to Richard and he was able to run it. Ying will set a time with Richard 
to visit about the program and see if we can figure out what the problem is 
for our software. 

6. Deliverables and Final Deliverables 
PEC will address the comments and provide a copy of the update to 
Richard by Wednesday, August 30,2006. It was agreed that the comments 
were textual in nature and them model will not be significantly changed by 
any of the changes. Following this submittal, Richard will provide a letter 
as to the acceptance of the hydrologic analysis. 

7. Other Items??? 
An on-site meeting was determined to be held at the next review meeting. 
At that time we will visit watercourses and review with plans in hand the 
floodplains and flooding potential. The meeting was initially set for 9/26 
but subsequently changed to the 27th for to avoid conflicts. 

Project Eng~neerlng Consultants, Ltd 
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B.4 General Correspondence 
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Flood Control District 
of Maricopa County 

Date: March 18,2007 

To: Timothy S. Phillips, P.E., Chief Engineer and General Manager 

From: Richard P. Harris, P.E., CFM 

Subject: Sentinel FDS 

The floodplain study for the Sentinel Watershed is ready for use as the best available technical information. The study 
will be sent to FEMA for review and processing within two weeks from the date of this memo. 

The background on the smdy includes the following: 

The study includes NewHydrology and 50.0 linear-miles of Previously Unmapped Zone A delineations. 
The topographic basis for the study is 10foot contour interval mapping in NAVD88 vertical darum, by 
Landata Airborne Systems Inc., flown in December of 2000. The study-consultant was Project 
Engineering Consultants, Ltd. The District's project manager and reviewer for the floodplain delineations 
was Richard P. Hanis. 

Please concur and authorize helowthe use of this new study. 

NO County PerMls in thisarea 

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 
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Date: June 21, 2006 

To: Richard Harris 

From: John Holmes 

Subject: Review comments of Phase 1 submittal of Sentinel Wash FDS by PEC 

Comments from FCDMC: Garamond standard text.. . 
Response from PEC: : Garamond Bold Text.. . 
Notes from Comment Resolution Meeting: Garamond Bold ZtaLicized Text.. . 

I have reviewed the subject digital submittal and have the following observations: 

1. All input HEC-1 models were rerun in version 4.1 of June 1998. The output was 
compared to the submitted output models. All results of the output models were the same as 
those in the submitted output models. 

PEC : Its good to know that..!!! 

2. HEC-1 Checks: compared regression equation results with HEC-1 results in lieu of 
topography from aerial photos. Found that in most cases where the HEC-1 values were 
considered "low", the topography showed low slopes and the subbasins were generally large. 
Where the HEC-1 results were "high" the topography was "usually associated with small 
areas and steeper slopes," as was pointed out in the consultant notes. Therefore, I found the 
results to be reasonable. 

PEC: Ok. 

3. Basin maps show all subbasins that are indicated in the HEC-1 models 

PEC: Thank you. 

The following are comments that need to be addressed: 

1. After calculating the routing velocities for the various reach routings in the 11 large 
drainage areas (a-k), I found that most velocities fell within the range of 1.29 ft./sec to 8.4 
ft./sec. However, a few routing reaches have higher than normal velocities according to my 
calculations. Please check the velocities in the following areas and routing reaches for the 6 
hr. and 24 hr. models: 

HEC1-6hr. ModelsHECl-24hr. Models 

Area a - 05zr Area a - 05zr 

Area b - lOzr Area b - lOzr 

Project Engineering Consultants, Ltd. 



25zr 

20zr 

Area c - 20yr 

20xr 

Area e - 25zr 

Area i - l Ozr 

25zr 

20zr 

Area c - 20yr 

20xr 

40zr 

Area e - 25zr 

15zr 

05zr 

Area f - lOzr 

Area i - 1 Ozr 

Area k -10yr 

0 
PEC: All of the velocities for the above reaches are calculated usine Flow Master - 
software considering irregular channel sections which were used in the Hec-1 input 
for channel routing. I found the velocities to be very near ranging from 1.2 ft/sec to 
3.5 ft/sec with exceptions for the B-25zr and E-25zr routing reaches. These reaches 
have very low velocities because of the very flat existing slopes in these locations. 
Copies of the output files are attached. 

PEC provided flowmaster printout data. District wiU review and comment on 
velocities. 

2. In model HEC1-i-24hr.out, the routed outflow 1Ozr is higher (2660 cfs) than the inflow at 
10zb (2657 cfs). Please check. Also, the same holds true for the following models: HEC1-c- 
6hr.out at 35zr, 25zr, and 10yr; model HECI-c-24hr.out at 25zr; HEC1-e-6hr.out at 35xr. 
Please check. 

PEC: Now the routing output is equal to or less than the inflow hydrograph except 
for the hecl-c-24hr output. I account this for the reason that there is no routing in 
the channels due to the shortest reach lengths before any loss occurs in their path. 
The output files are attached. 

Project Engineering Consultants, Ltd. 



John wiU talk with Amir on this issue. Other ways discussed for resolution would be 
to use he FIowmaster calculations and recalcdate the n-steps. Richard also 
suggested using the '%ank-full' velocity to determine the velocity and n-steps. 

3. There is a split flow between subbasins 05wB and 05zB of Area D that may require a 
concentration point. Please see the attached .ppt file. 

PEC: We intend to use the flow at the downstream for the upstream cross section for 
conservative purpose. In order to  account the split flow, w e  extend the cross sections 
wherever it is required. 

Ying explained that this was an oversight. TypialZy we would use a cross-section 
that extended beyond the possible split flow area and use the downstream flow 
through the reach. This usually resulted in the inundation of aU of the split flow area 
covered with floodplain. We wil l  make this modification and look at the resulring 
floodplain. 

4. The polygon representing subbasin 25zB of Area F needs to be reconfigured to eliminate 
the small diamond shape at 25zC. Also, between 03xB and 03yB of Area H the polygons 
need to be better defined. 

PEC : Polygons will be  reconfigured as requested. 

0 
PECpromised to get Richard a new diagram of the sub-basins and stteams. 

Hvdraullics: 

1. For those study reaches that will have new Floodplains join the Gila River FP, please check the 
locations of the most downstream sections so they are as close to the Gila FP as possible (a 
match-up is best). Currently section 4762 of reach SenGO5 is located @ 150' away. Also, the 
section ID'S should be converted to River Mile. 

PEC: The crossections will be set as close as to the Gila Floodplain. 

2. The attribute table name for "reach name" is misspelled for Areas A and H. Please revise 

PEC: It will be corrected accordingly. 

3. The "Bank" and "Fake" lines should be removed from the centerline files in order to avoid 
confusion when the time comes to submit the "FPBLN.shpM file. 

PEC: The Bank and fake lines will be removed. 

4. The number and general placement of sections with respect to the study reach profile has 
been reviewed and accepted. 

PEC: Ok. 

Project Engineering Consultants, Ltd 
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At the conclusion of the meeting the next steps were discussed and it was decided that we 
would make all modifications and present a "final" WMS package to the district. 

Following the meeting Richard, John, Mark, Mike and Ying went to review the Ras Rep 
program and how it will help PEC to submit the HIS deliverables. 

Project Engineering Consultants, Ltd. 
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The Italic lines are PEC's response to the County's 
comments. 
July 28, 2006 

Date: July 28, 2006 

Subject: Sentinel FDS Submittals given 07/26/07 

Gentlemen, 

I have finished my review of the subject materials and hope 
you will find my review comments useful towards completion 
of the Final Study TDN. I am also giving back a set of 
redlined draft displays with additional written review 
comments for implementation. 

To expedite future District review of changes made to the 
materials based upon our comments, please respond to each 
written comment by inserting a response immediately below 
it. As discussed with Ying on 07/28/06, the next submittal 
should be received on 08/02/06 and include a draft of the 
entire Hydrology section of the TDN along with a GIs 
submittal for Area A. 

If you have any questions, please call me at 602 506 4528 

Sincerely, 

Richard P. Harris, P.E., CFM 
Project Manager 

General Comments 

1. For Exhibit F, Floodplain Delineation Work Map, please 
move the map Index for the sheet so that it falls 
underneath the Legend. This "mini-map-index'' should 
show only the sheet itself and sheets around it. In 
addition, a cover sheet will be needed for the set 
that shows the general location, relative location of 
all sheets on top of a Section/Township $ Range grid, 
and major streets/cultural features. Please address. 

a PEC: Will work on Exhibit F per comments. 

Pro.iect Engineering Consultants, Ltd. 
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2. I prefer that the Study Map scale be set at 1" = 500'. 
Please check the half-size study sheets, when 
prepared, to ensure they have the correct scale. For 
the full-size sheets, please label all streets and 
place names, section corners, 

PEC: Ok. 

3. For displays of land use and soils, please use a bar 
scale only, that has one interval equal to multiples 
of a mile. Also, please add a couple "major" roadway 
names on all displays. 

PEC: Ok. 

4. The Exhibit A, sub-basin map, will need to be a 24" x 
32" map (maybe two of these), or larger (if one 
sheet), in order to be able to see all labels. Please 
address. 

PEC: Two sheets (24" by 36") will be printed for each of 
Exhibits A, B and E. 

5. For the Modeling area display (shows sub-watersheds 
and labeled study reaches), please change the color of 
the roadways to black or otherwise dark, and label the 
major roads. Also, to improve the reach name labels, 
the display should be enlarged to at least a 24" x 32" 
size. More than one sheet map be best. 

PEC: Color of the roads will be changed to black. Major 
roads will be labeled. One sheet (24" by 36") looks fine 
after re-arranged the labels. 

6. As discussed, the Flow Path and Flow Schematic sheets 
will both be 24" x 32" (2-3 sheets each). 

PEC: Will be 2-sheet each. 

7. Additional Comments 

1. A written approval of the Hydrologic analysis should 
be obtained from the District's Hydrology and 
Hydraulics Branch before developing the Hydraulic 
modeling further than section placement and alignment. 
Please obtain and retain a copy for the General 
Correspondence section of the TDN. 

Project Engineering Consultants, Ltd 
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PEC: Ok. Let us know if we can do anything to expedite the 
process. 

2. During discussion with Ying regarding the Area B flows 
centerline as it runs N-S along a berm that FEMA has 
not certified, I recalled an application from a FEMA 
Grant study that should be applied at Area B, as well. 
The application comes from a study called the North 
Scottsdale FDS, and it involved a berm placed along a 
wash identified as Stagecoach Pass Wash. Although the 
study was a detailed one, the same section placement 
and hydrologic approach can be made. The idea is to 
have both with-berm and without-berm hydrologic 
models, and then a worst-case discharge for the with- 
berm hydraulic result mapping. The without berm model 
should include a split flow analysis, and a limit of 
study label along with potential flow split discharges 
shown along the west side of the berm. Ground survey 
may be needed to get geometric information at split 
flow locations - which would require exercising 
Optional Task 4.3. If the without-berm condition shows 
no natural-condition conveyance along the berm's east 
side from south to north, then the "limit of study" 
discharges west of the berm will be the full 
discharges from the HEC-1 model that arise from the 
east. 

The TDN text will describe that the area west of the berm was not floodplain- 
mapped due to a lack of detail in the base mapping needed to describe conveyance 
geometry. The level of hydraulic analysis in such an agricultural area is limited by the 
10' base mapping. What is needed is a detailed study, but that is outside the scope of 
this study. Please address. 

PEC: More detailed analysis will be conducted on this 
issue. And will be addressed in the TDN (Hydraulics 
submittal). 

3. I have faxed a copy of the North Scottsdale study map 
regarding a berm/split flow application (section ID = 

2 . 7 0 ) ,  for your viewing. We can discuss the modeling 
and mapping approach described above, further at your 
convenience. 

PEC: Thanks. The faxed document is hard to read. Let's 
discuss it soon. 

Project Engineering Consultants, Ltd. 
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The Italic lines are PEC's response to the County's comments. 
August 17,2006 

* * * * * * * * * * * * * * * * A * *  

Date: August 15,2006 

To: Richard Harris 

From: John Holmes 

Subject: Review comments for Second Submittal of Sentinel FDS Hydrology 08-03-2006 

We have reviewed the subject submittal and our comments, which require a response, are as 
follows: 

HEC-1 Models (digital and hard copy) and spreadsheet exhibit 

1. In many cases the flows listed on the .xls spreadsheet do not agree with the results in 
the corresponding digital HEC-1 output files. For example: for subbasin A -24 hr 
HEC-1 model the peak flow for 05zR is 354 cfs but the value for the same routing 
on the .xls spreadsheet is 329 cfs. There are numerous discrepancies of this nature in 
all of the HEC-1 models when compared to the values listed on the .xls spreadsheet. 
Please verify which results are valid and make the necessary changes so that results 
agree. 

PEC: The spreadsheet will be @dated 

2. Also, in four of the digital HEC-l models the peak flow results do not agree with the 
results in the hard copy output that was submitted. These models include: hecl-e- 
6hr-u.out, hecl-e-24hr-u.out, hecl-g-24hr-u.out and hecl-h-24hr-u-out, For 
example, in the digital model, hecl-e-6hr-u.out, the peak flow at 15zC is 2943 cfs, 
whereas in the hard copy the result is 2959 cfs. 

PEC: I'EC will check and make sure the consisten9 infuture TDN submittaLs 

3. The ID card on the hard copy set for the 24 hr HEC-I model for Area J is 
mislabeled. It has the 24 hr rainfall and 24-hr distribution but the ID card reads that 
it is for the 6 hr storm. Please correct. 

PEC: Model will be revisedper comments. 

Narrative Report and Shapefiles 

4. Appendix A, per State Standards for TDN composition, is for "References", 
whereas Appendix D is for "Hydrological Analysis Supporting Documentation" 
Please revise accordingly and correct the spelling of the word "Modeling". 

PEC: Contents of appendices will be revisedper State Standards. 

Project Engineering Consultants, Ltd. 
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5. Table A-4 should be moved to the text of section 4 near the end. 

I'EC: Will discuss it with the County. 

6. The "Modeling Area Map" needs to be moved to section 4 and referenced in the 
text. Also, add exhibit number to the figure. 

PEC: Will discuss mth the County. 

7. The shapefiles need referencing in the text along with an explanation. 

I'EC: Will d k s s  with the County. 

8. Why is Basin A (with subbasins) the only basin shown in the shapefiles? Please add 
shapefiles of all other basins @-I<), subbasins and flow paths. 

I'EC: PECpIaned (with the County) to submit the t d  version ofthe '?hap$le data delivery"j%r 
Basin A only. ythe shap$lessfor Basin A are acceptable, shap$lessfor other basins wiII be added in 
future submittals. 

9. The Appendix and Table of Contents will have to be revised. 

PEC: Will reviseper State Standardr. 

Maps 

10. The hard copy and digital copy of "Modeling Area Map" needs an exhibit number. 

PEC: WiII reviseper comments. 

Comments which do not require a response are as follows: 

1. All digital HEC-1 models were rerun in HEC-1, version 4.1, June 1998 and results 
were the same as the submitted output. 

2. Compared the digital graphcs files with the hard copy maps and they agree with 
each other. 

Project Engineering Consultants, Ltd. 
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Comments from the County - Regular text 
Re.ponsefm PEC - Italic 

Date: September 14,2006 

To: Richard Harris 

From: John Holmes 

Subject: Review Comments, Sentinel Wash FDS, 3'd submittal 

I have reviewed the subject submittal and my comments are as follows: 

1. The HEC-1 models were rerun. Output was compared to the hard copies that were 
submitted for the basins and subbasins and the results matched. 

2. Some of the drainage IDS and peak flow data are missing from the HEC-1 verification 
spreadsheet. For example, in the 6 hr HEC-1 models, Subbasin A, 05xC and associated data 
are missing. So are 05yR in Subbasin B and 03zR in Subbasin C. The table needs to be 
checked for completeness. 

PEC: The WMSpmgram sometimesgenerates O j i  mutings downstream ofthe last concentrationpoints. 
These routings will be deleted fmm the HEC- I models. .For sub-basin A, we shonJd have put O5xC instead 
of8R (the nuisance mutingi into the summay table. Anywq, as we mod& the mode& thispmblem will be 
solved. Such modij5cation won't affect the modeling results. 

3. Similarly, Table 4-3 Hydrologic Analysis Results, from the Draft TDN, is lacking 
information for the examples mentioned in item #2 above. The table needs to be checked 
for completeness. 

PEC: Tables in the T D N  share the same data as the verification spreadsheet. A j e r  the modij5cation made 
for item 2, We 'e'l ccopy the new table to the TDN.  

4. Also, 05yR from Subbasin B and 03zR from Subbasin C and their associated values are 
missing from Table D.3 Channel Routing Parameters, of the Draft TDN. The table needs to 
be checked for completeness. 

PEC: A s  mentioned above, thg are nnisance O j i  mdngsgenerated by WMS. We 7l check and revised the 
models. Again, such modij5cation won't affect the modeling results. 

Only Items 2-4 need to be addressed. 

Project Engineering Consultants, Ltd. 
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0 Date: December 11,2006 

Subject: Sentinel FDS Submittals given 11/30/06 

Gentlemen, 

I have finished my review of the subject materials and hope you will find my review 
comments usefbl towards completion of the Final Study TDN. 

To expedite future District review of changes made to the materials based upon our 
comments, please respond to each written comment by inserting a response immediately 
below it. As discussed with Ying on 11/08/06, the next submittal should include full size 
plots of all study reaches and along with an updated GIs Hydrologic Deliverable for the 
study per my comments, below. 

If you have any questions, please call me at 602 506 4528. 

Sincerely, 

Richard P. Harris. P.E.. CFM * Project Manager 

The Italic lines are PEC's response to the County's comments. 
November 15,2006 

The comments below the italic lines are District responses 
to PEC's responses 12 - 11 - 0 6  

General Comments 

8. For the next submittal I will need to see full size sheets for all areas with a cover 
sheet that shows the study location with respect to the rest of the County, and 
with a Section, Township, and Range background grid in combination with an 
all-sheet layout. The Lower Centennial FDS study sheet sets have excellent 
examples of how cover sheets should appear. 

PEC: OK. (Except no township-range data available) 

District: I sent Ying the shape files earlier this week to add to the study sheet cover. 

Project Engineering Consultants, Ltd. 
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9. CheckRas output for each model should be provided in the TDN appendix, 
section E. Please provide 

PEC: OK. 

District: Agreed 

10. There appears to be an "island" of land un-submerged within section 4578.86 of 
reach SenAO5. Please map the entire width as floodplain, covering up the dry 
land. This will be appropriate for low relief areas given approximate methods. 
Please address. 

PEC: Agree. Floodplain will be updated using modzjied RAS model output. 

District: OK 

11. There appears to be an "island" of land un-submerged within section 9379.131 of 
reach SenE30. Please map the entire width as floodplain, covering up the dry 
land. This will be appropriate for low relief areas given approximate methods. 
Please address. 

PEC: Agree. Floodplain will be updated using modified RAS model output. 

District: OK 

12. For model SenElO, please map a dry island within section 765.61 as a Zone XI. 

PEC: Floodplain will be updated using modified RAS model output. 

District: OK 

13. To avoid a divided flow message for section 13664.96 of reach SenEO5, a levee 
should be added to the section @ station 10289. Please address. 

PEC: Agree 

District: OK 

14. Please map the FP at section 2359.61 of SenEO5 as continuous across the section. 

PEC: OK. 

District: OK 

Project Engineering Consultants, Ltd. 
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15. Please map across the divided flow as continuous FP for section 4761.718 of 
reach SenGOS. 

PEC: Not quite sure where it is. Continuous FP will be assigned in most cases 

District: OK 

16. Calculations are missing from the n-value report for the right over bank of Wash 
types 3 and 4. Please add. 

PEC: Let's discuss. 

District: OK 

17. Please map across the divided flow as continuous FP for section 8171.372 of 
reach SenI15. 

PEC: Agree. 

District: OK 

18. Please enlarge the size of Figure E-1 to 11" x 17" so that it is more easily read. 

PEC: Let's discuss. 

District: Agree - let's discuss. I still prefer a larger image 

19. Please add "Limit of Study" labels at the bottom of all study reaches, and add 
"(Not Part of This Study)" to the Existing Zone A label of the Gila River 
Floodplain. 

PEC: Agree. 

District: Still needed. 

Study Sheets 

1. Please find an orientation convention for all labels on the study sheets. Labels for 
all common features such as cross sections should be oriented the same 
throughout. Features that run North to South should be labeled to the right. 
Reach labels should not have a white block background since the labels usually 
fall within the floodplain and we don't want to block out the aerial so much. The 
Waterman Wash FDS study sheet set is a good example to follow. Please 
address. 

Project Engineering Consultants, Ltd. 
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PEC: OK. 

District: OK 

2. All Sheet Match line labels should be outside sheet margins. 

PEC: OK (Still there are some to fixfix.) 

District: Agree -there are still some to fix 

3. Where a sheet has two match sheets along one border (like the bottom of sheet 
4), please add match tics along the margin. 

PEC: OK. 

District: Let's discuss the appearance of the tics 

4. The hatching or shading of the existing vs. proposed floodplains should be 
differentiated in both the plan and map Legend. Please address. 

PEC: OK. 

* District: OK 

5. Sheet over-lap should not occur between sheets 3 and 4, or anywhere else. Please 
revise. 

PEC: OK, and let S disscuss. 

District: Agreed. Let's discuss. 

6 .  On sheet 5 it appears that the proposed floodplain extends into the existing 
floodplain. Please match these up but do not overlap them. 

PEC: OK. 

District: OK 

7. Please revise the map Legend as follows: 

Pro,ject Engineering Consultants, Ltd. 
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A. Indicate the Hydraulic Baseline line type only, not the river mile and tic. 
The tic and value will not apply since there will be no profile in the 
submittal. 

B. The cross section icon should show the section ID and discharge, nothing 
else. Please revise accordingly. 

C. Remove the Base Flood Elevations. 
D. Change the Zone AE to Zone A. 

PEC: OK. 

District: Better. Remove the river mile from the Legend, and remove the railroad icon 
from the cover sheet. 

Models 

1. The reach lengths for sections above junctions should be set to equal "0", per 
HEC-RAS modeling convention. This will prevent overestimating hydraulic 
losses. The junction routine handles that already. 

PEC: Thanks. 

District: You are welcome 

2. The SenF tributaries should be joined schematically with junctions. Also, there 
should be two models to provide information for the with and without levee 
floodplain boundaries. Please provide and make sure all sections cross the 
floodplains completely. 

PEC: OK. A new reach added for sections with "no-berm" scenario. With the 
assumption of 100/100percentflow split, we might not need another model solely for 
"no-berm " analysis. Let's discuss. 

District: There is need to discuss in greater detail the discharge used, since the 
concentration point appears to be within the upstream ponding area, not at the 
downstream study reach ending. Also, there appears to be a "dry island" area between 
reaches F06 and F07. If this is what is intended, the zone should be labeled on sheet 11 as 
a Zone X, and both of these items should be explained in the TDN section 5. As the 
"without levee" scenario is currently described in section 5.7.1, there will be a flow split 
in the ponding area. Therefore, it may be best to have two models instead of one, where 
reaches F06 and F07 would be joined within the ponding area. At this time there is no 
stated boundary condition for F07 upstream and the modeling therefore seems 
incomplete. 

3. As discussed, all section ID'S shall be converted to River Mile instead of feet. 
Please address. 

Project Engineering Consultants, Ltd. 
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District: OK 

4. You may want to re-name the junctions as simple integers to differentiate them 
from sections. 

PEC: Agree. 

District: OK 

5. Model Descriptions (a.k.a. comments) should be added to the models. The Main 
Descriptions should include: 

A. The project name, type of study, and FCD contract number 
B. The flooding sources covered in each model 
C. The last model run date and version of HEC-RAS used 
D. Both FCD and PEC contact names and addresses 
E. A description of the Hydrologic modeling method for example, "New S- 

graph derived Hydrology using the Green & Ampt loss methods) 
F. A description of the horizontal and vertical datum, and description of the 

base mapping used (when, by whom, etc.) 

Additional section descriptions should be added at or near culverts, road 
crossings, and cadastral section lines. Culverts have their own description box 
as well Please provide. 

PEC: OK. 

District: Please add the HEC-RAS version to all of the Model Descriptions. The culverts 
shown in the n-value report were not modeled, but the photos of them are in the TDN. 
The culverts should be modeled either in the RAS or outside using CulvertMaster, and 
sections adjacent to the culvert locations should be added to the model(s) and 
descriptions added to the models indicating location near the culverts. Please add. Also, I 
believe there are section that pass along roadways (i.e. Painted Rock Dam Road) for 
which no descriptions are currently in the model. Please add. 

Shape Files 

1. Once the Floodplain Zone boundaries are approved, we will need to receive 
shape files of the files as closed polygons to place in our database's pending 
floodplain layer. 

PEC: OK. 

Project Engineering Consultants, Ltd, 
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0 District: OK 

2. Please revise the segmented baseline file to include columns for reach ID and 
cross section ID (river mile). This should result in a dbf file that can be compared 
with HEC-RAS summary output. 

PEC: OK. 

District: OK 

3. As discussed, I need a concentration point shape file that includes the discharges 
used in the Hydraulic modeling. Please revise and resubmit. 

PEC: The concentration points don't always match the flow changing points. We always 
use downstream flow rates to upstream cross sections to make the modeling results 
conservative. We will provide the shapejle of the concentration points and a table of RAS 
model flow input description. 

District: There are many locations modeled using discharges that are not found in the GIS 
Hydrologic Data file. These discharges should be added to the GIs in order to utilize the 
information expediently in the future. This would involve added CP's in file 
DRNPTHPT.shp at locations above confluences to substantiate that the correct 
discharges were HEC-RAS modeled, proceeding upstream. Also, I suggest add a column 
to Tables 5.1 and 5.2 labeled "HEC-1 ID" to list exactly what discharge points were used 
for each HEC-RAS section. 

4. The fpxsec-ul column in shape file fpxfcd.shp should be revised to show river 
mile, not feet. Please address. 

PEC: OK 

District: OK 

New Comments 

1. Why wasn't the ADOT bridge modeled in model SenKOS? Why wasn't the 
culvert at SenBO5 modeled? Please explain. 

PEC: The culverts under UPRR and 1-8 were modeled and added to the TDN 

2. As discussed, the discharges shown on study sheet 11 for section 1.604, 1.595, 
and 1.585 of reaches SenF30, SenF25, and SenFlO respectively, don't match 
those used in the HEC-RAS model. Please rectify. 

Project Engineering Consultants, Ltd. 
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PEC: The hydrologic models and hydraulic models were created separately for this 
study. There are more cross sections than concentration points, and the cross section 
locations don't always match the concentration points. To apply the flow data into the 
HEC-RAS models, PEC chose a conservative approach. 

1 2 3 4 5 6 7 

 he pictuie above illistrates a typical segment of a HEC-RAS model. In this study, peak 
flow rate at CP1 is used for cross sections 4 through 1; peakflow at CP2 is usedfor 
cross sections 7 through 5. Peakflow at CP3 isn't used. Cross sections 4 and 7, instead 
of cross sections 3 and 6 respectively, are selected as flow changing locations because 
the reach segment between CP2 and cross section 3 may carry a greaterflow than the 
peakflow at CP2, and the reach segment between CP3 and cross section 6 may carry a 
greater low than the peakflow at CP3. 

3. The study report should have tabbed dividers for all sections and appendices 
Colored sheets should separate sub-appendices. Please provide. 

PEC: OK. 

4. Please add a plastic pocket for the project CD/DVD at the front of the report. 

PEC: OK. 

Annotated FIRMS will be needed. .I sent Steve Bruffy the FP boundaries file and he sent 
back the following message. His below message should be a guide towards creating this 
product: 

Richard, 

It looks like the shapefiles only contain the Zone A floodplains and the newly subdivided panel 
extents. 

Could you please have the consultants doing the flood study send either shapefiles or dxf files for 
annotation for the stream names, tributaries, and reaches? Thanks. 

The same thing applies to the limits of study, and if necessary, which phase of the study as 
well as any other labeling that needs to be done on these panels. 

If there are hard copies with the labeling needed, that would also work. 

0 Thanks, 

Project Engineering Consultants, Ltd. 
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Steve 

PEC; The "baseline " shapefile has the names of the reaches. 

5. Please have only one profile per model. Also, the CDIDVD should have REP files 
that contain flow distribution, and a readme.doc/dat file to list the electronic data 
files. Please add. 

PEC: OK. 

6 .  There will need to be considerable elaboration in the TDN section 5 about the 
strategies used to model the without levee conditions for subwatersheds B and C, 
since the hydraulic sections were angled to "catch" modified geometry and 
artificial levees were placed to allow one foot of depth. It appears that the section 
angles were angled to parallel contour lines. This and the 4: 1 expansion ratio that 
was discussed and apparently was applied at subwatershed C should be described. 
Please write up a draft for each and we will work out a final version via e-mail 
correspondence. 

PEC: We discussed this via email exchanges. 

7. The District's John Holmes is currently reviewing the Hydrology section of the 
TDN and will provide any comments, separately. It is my intention to ensure that 
hard copy displays in the TDN are complete enough to allow an efficient GIS 
deliverable review. 

PEC: We revised the hydrology exhibits and talked about it with John. 

The following comments relate to HEC-RAS model input parameters: 

PEC: Some comments below are about the HEC-RASflow input. We have discussed this 
under '#New Comments" item 2. Basically, PEC used a conservative approach on flow 
input. Sometimes, the peakflow at a downstream concentration point is slightly lower 
than that of an upstream concentration point, i.e. the additional drainage area doesn't 
contribute enoughflow to compensate the routing attenuation. Ifthe downstream reach 
is short (one mile or less), the reducedflow rate is not added as flow change. 

River SenA 

1. The lengths between sections are fine. Per the GIS deliverable, there is one 
location, section 1.527 of reach SenAO5, where the modeled discharge should be 
changed to 10 11 cfs in order to account for the value given by the adjacent 
concentration point. Please address. 

River SenB 

Project Engineering Consultants, Ltd. 
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1. Reach lengths should be checked for 0.71 1 and 0.516 of reach SenBO5. The values 
scaled off closer to 1062' and 861', respectively. Also, the discharges used in the 
HEC-RAS modeling could not be substantiated through the GIs deliverable. 
Please address. 

PEC: Length updated. 

River SenC 

1. Reach lengths for sections 2.507 and 2.178 of reach SenC10 scaled off closer to 
1736 and 2157, respectively. Also the discharges used in the HEC-RAS modeling 
could not be substantiated through the current GIs deliverable file. While the 
discharge value of 8160 cfs is used for section 0.975 of reach ScenCO5, the 
Baseline does not pass through the CP 03zC. A concentration point shown just 
downstream of section 1.77 of reach SenClO shows 8333cfs, while the HEC-RAS 
modeled discharge used 6790. Please address. 

PEC: Length updated. The Jlow rate 6790 was resultedfiom manual balance. 

River SenD 

1. The lengths between sections and the discharges used are fine. 

River SenE 

1. The lengths between sections are fine. The discharges used in the HEC-RAS 
modeling could not be substantiated for may locations through the current GIs 
deliverable file. There is a possible typo for the discharge used for section 1.875 
of SenEO5 since the GIs deliverable shows a discharge of 4476 cfs, not 4486 cfs 
at CP 05yC. Please address. 

River SenF 

1. The lengths between sections are fine. The discharges used for reaches SenF15 
and SenF20 could not be substantiated with the current GIs deliverable file. There 
is a need to elaborate that the Hydraulic analysis for reaches SenFO6 and SenFO5 
uses a discharge that is located within the upstream ponding area at CP IOcZ, and 
that it is carried down the bottom of the study reach rather than a discharge 
located at the bottom of the reach carried upstream. This would appear to be a 
reverse of what is normally done. Please address. 
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PEC: We want the flow input to be reasonably conservative. The peakflows downstream 
of CPlOzC was slightly attenuated. Since the downstream reach is short (<l-mile), we 
apply the peak flow at CPI OzC all the way down. 

River SenG 

1. The lengths between sections and the discharges used are fine. 

River SenH 

1. The lengths between sections and the discharges used are fine. 

River Sen1 

1. The lengths between sections are fine. The discharges could not be substantiated 
with the current GIs deliverable files. For example, the discharge currently used 
for Hydraulic modeling at section 2.735 of reach Sen110 is 3074 cfs. However the 
GIs shows a discharge point just downstream at lOyC equal to 2659 cfs. Please 
address. 

PEC: We used theflow rate lOyC+IOwB for section 2.735. 

River SenJ 

1. The lengths between sections are fine. However the length of junction #I for 
reach SenJ15 should be changed in the model to 1500 feet as measured using the 
GIs baseline file. Many discharges could not be substantiated with the current 
GIs deliverable files. Per my note on study sheet 14 section 4.414 of reach 
SenJlO should be movedlrealigned so that it is perpendicular to the flow line. 
Please address. 

PEC: Length updated. Section 4.414 has been modified. 

River SenK 

1. The lengths between sections are fine. However the length of junction #3 for 
reach SenK30 should be changed in the model to 500 feet as measured using the 
GIs baseline file; the length of junction #2 for reach SenK20 should be changed 
in the model to 952 feet as measured using the GIs baseline file. Many discharges 
could not be substantiated with the current GIs deliverable files. Please address. 

Project Engineering Consultants, Ltd. 
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@ PEC: Length updated. 

Report 

1 .  Please provide an 11" x 17" version o f  Figure 1-2. Also, please update the legend 
to remove the term streams and replace it with Study Reaches. The "(50 miles)" 
should be deleted, and I suggest the interstate highway icon be added to 1-8. 

PEC: OK. 

2. Since Check-ras has been done for all study reach models, please update the MT- 
2 Form 2 o f  2 by checking the "yes" box under item 3, Hydraulics. 

PEC: OK, 

3. Two MT-2 forms were found for the same reach, SenF07. Please remove one o f  

4. Within section 5.1 there is mention that "Final Profiles were prepared.. .", while 
there were no formal profiles for the study since it is approximate. Please address. 

PEC: OK 

5 .  In reference to m y  comments above, please check the section 5.5.2 text that says 
no bridges or culverts were modeled. Their effect should be checked and 
documented in any case, and i f  additional documentation is to be included, the 
location o f  it within appendix E should be mentioned. 

PEC: OK 

6. Table 5.1 should be updated with a column to identify the HEC-1 discharge 
concentration point ID used for each section in the Hydraulic modeling. Please 
add. 

PEC: OK 

Project Engineering Consultants, Ltd. 
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7. As it currently is positioned within the report, table 5.2 is "orphaned" by having 
the main heading on one page and the contents on another. If tables have more 
than one page of data, the headings should be repeated on each with the word 
"(continued)" added. Please rectify. 

PEC: OK. 

8. Please add the USGS document regarding the n-value determinations to sub- 
appendix A-2. 

PEC: OK 

9. Please label the mailing list table as "Sentinel FDS Study Notification Mailing 
List" within sub-appendix B-4 and either move it to follow the study notification 
letter currently located in sub-appendix B-2, or better yet, move the notification 
letter to just ahead of the list. Also, review comments and their responses should 
be inserted into appendix B. Please address. 

PEC: OK. 

10. The survey notes in appendix C will need to be sealed and signed. Please address. 

PEC: OK 

11. Please go through the TDN with attention to my redlined suggestions for 
grammatical improvements. 

PEC: OK. 

Study Sheets 

1. On the cover sheet, please add the Section, Township, and Range imagery as 
discussed. Please be sure to add labels to allow people to identify which study 
sheet will contain the information they need. Also, please show the RR alignment. 

PEC: Instead showing the RR, we deleted it from the legend. We don't have geo- 
referenced data to properly show the RR. . 

Project Engineering Consultants, Ltd. 
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2. Please add information to the cover sheet for the Elevation Reference Markers, 
including whether or not the Markers are GDACS, ADOT, or other. 

PEC: OK. 

3. On sheet 1, the section 0.351 of reach SenBO5 can't be seen because it apparently 
is behind the FP boundary. Please alter the line weights so that it can be seen. 

PEC: OK. 

4. Labels for "Limit of Study" should be added at the downstream FP boundaries 
throughout the sheets. Please add. 

PEC: OK 

5. On sheet 2, please either move section 2.419 of reach SenB20 upstream, or extend 
it across the Floodplain. 

PEC: OK. 

6. On sheet 2, there is a "See sheet 2" label that should be changed to sheet 4, per the 
sheet index. Please address. 

PEC: OK. 

7. Throughout the study sheets, please review the floodplain boundaries for jagged 
appearances with respect to the contour line background, and smooth the 
boundaries where necessary. 

PEC: We used WMS to delineate the preliminary FP. Then we manuallyjxed some of 
the severely zig-zaged sections. We'll work a little more on this. 

8. On sheet 4, please reorient section 2.957 of reach SenC15 so that it "catches" the 
geometry better. Currently the right section side is shown going downhill. 

PEC: OK. 

9. On sheet 4, please adjust the alignment of section 2.753 of reach SenC25. 
Currently the cross section plot show an extension on the right-hand side. 

PEC: OK 

Project Engineering Consultants, Ltd. 
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10. Please go through the study sheets and add more upstream "Limit of Study" labels 
where significant washes join the study reach but there are no floodplain 
boundaries proposed upstream. I have labeled several such locations. 

PEC: OK. 

11. On sheet 7, the section 0.732 of reach SenDO5 can't be seen because it apparently 
is behind the FP boundary. Please alter the line weights so that it can be seen. 

PEC: OK. 

12. On sheet 10, the section 0.447 of reach SenEO5 can't be seen because it 
apparently is behind the FP boundary. Please alter the line weights so that it can 
be seen. 

PEC: OK 

13. On sheet 11, please reorient section 0.96 of reach SenF07 so that it is 
perpendicular to the flow line. Also, any Zone X areas will need to be labeled as 
such. 

PEC: OK. 

14. Because the HEC-RAS modeling does not set an upstream boundary condition for 
reach SenF07, there currently is no hydraulically derived tie of section 1.343 of 
reach SenF07 to the upstream "ponding area". Therefore, the floodplain width on 
sheet 11 delineated just upstream of the section, where the levee may breach, is 
subjective. Also, would the FP width at the section and downstream he different if 
the upstream boundary condition were specified? Please address. 

PEC: We have talked about this. See Chapter 5 for details. 

15. Please go throughout the sheets and label any roads that cross them, and add 
GDACS points along with an item in the legend to define GDACS ID and 
elevation. 

PEC: OK. 

16. On sheet 14, please reorient section 4.414 of reach SenJ20 so that it is 
perpendicular to the flow line. 

Project Engineering Consultants, Ltd. 
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PEC: OK. 

17. On sheets 16 and 17, please label the freeway, railroad, and rest area. Also, flows 
are currently depicted to pass over the railroad and freeway. Is this the case, or 
does flow pass under them? If flows are expected to be contained, a note should 
be added to the plan to state that the "1% annual flood will be contained in the 
culvert/bridgeX. Please add labels for the sizes and types of crossings at these 
features. 

PEC: OK. 

GIs Deliverables 

1 .  Per several comments above, the GIs hydrologic deliverable file DRNPTHPT.shp 
will need to be updated to substantiate discharges used in the Hydraulic analysis. 
Please address. 

2. For the next submittal, please provide documentation to show that the District's 
Hydrologic data checking models, CheckDRNPTH and CheckDRNBSN, have 
been run using the most current HEC-1 file data, and that any discrepancies have 
been rectified. Also, please provide the Hydrologic deliverable files on a separate 
CD so that we may provide our review consultant with the data towards a formal 
GIs review. 

PEC: We haven 't used the programs yet. We may need help from the county staffto run 
them.. 

Other 

1. It may be in order to provide another revised project schedule at the next progress 
meeting here at the District on December 14'~. 

PEC: OK 

Project Engineering Consultants, Ltd. 



Date: February 28,2007 

Subject: Sentinel FDS Submittals given 02/21/07 

Gentlemen. 

I have finished my review of the subject materials and hope you will find my review 
comments useful towards completion of the Final Study TDN. 

To expedite future District review of changes made to the materials based upon our 
comments, please respond to each written comment by inserting a response immediately 
below it. 

If you have any questions, please call me at 602 506 4528 

Sincerely, 

Richard P. Harris, P.E., CFM 
Project Manager 

1. A "Readme.doc" file is needed for the CD that lists all electronic file names and 
defines them. Please add. 

PEC: OK. 

2. Forms 3-10 of the FEMA Riverine Structures, following the pages for the box 
culverts, may be removed. In their place, a sheet should be added with a note 
explaining that "MT-2 Riverine Structures Forms 3-10 are omitted because there 
are no Dams, Levees, or Sediment Transport associated with this study". 

PEC: OK. 

3. Within the Table of Contents (TOC), please add "7.3 Annotated FIRM Panels" 
and then add the same to Section 7. of the text. We will require a plastic map 
pocket for each Panel. Please check with Steve Bruffy of the District to 
determine the number of pockets needed, since he may use the TDN submittal as 
an opportunity to break down the small scale panels into larger scale in 
preparation for the DFIRM update. This should not affect the FEMA MT-2 
forms, however. 

Project Engineering Consultants, Ltd 
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PEC: OK. 

4. Typically a set of study maps is contained within the TDN. These can be folded 
half size (1 1 ' x 17") of full size folded and placed within map pockets. They are 
commonly placed at the end of Appendix E. Please add. 

PEC: OK. 

5 .  With reference to comment 4 above, the hydrologic displays should probably be 
placed at the end of Appendix D. Please address. 

PEC: OK. 

6. The title of Exhibit F should be changed to "HEC-1 Schematic Maps" to 
differentiate them from the study sheets which will be added. Please address. 

PEC: OK. It is Exhibit E 

7. To enhance the effectiveness of the Hydrologic naming convention, please add a 
sentence either at or near the end of section 4.2.2 that says: "This naming 
convention can be viewed on Exhibit F, HEC-I Schematic Maps". 

PEC: OK. Sentence added 

8. Colored paper "separators" should be added for each sub-appendix. Please add. 

PEC: OK 

9. A sub-appendix within appendix B should be added for FEMA Correspondence. 
Please add one (presumably to be called B.6) at the end of the appendix and 
update the TOC accordingly. I added the response from FEMA regarding the 
information request for the Gila River Floodplain Study data, there. Please 
address. 

PEC: OK. 

10. At the end of sub-appendix D.2, please add the WMS tables for all runoff 
parameters, similar to what RBF did (see their TDN for Lower Centennial Phase 
I for an example). 

PEC: OK. 

11. Within text section 5.5.2, please add where the culverts are located with respect 
to study reach and adjacent hydraulic section river mile ID'S. The application of 
Culvertmaster instead of modeling the culverts in HEC-RAS should be explained 
by saying that the entire flow is contained within the culverts, and the 
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Culvertmaster results were applied to the upstream floodplain delineation limits 
extending up to match the modeled results for the next upstream cross section. 
Please address. 

PEC: OK 

12. The study Notification Mailing list was moved within the appendix to a place 
behind the Notification Letter. Please make sure this is the same for all TDN 
copies. 

PEC: OK 

13. As discussed, the contract documents should be added to the appendix B. Please 
address. 

PEC: OK 

14. Per my previous comments, within HEC-RAS model K the junction length for #2 
to SenK20 should be checked. The measured distance closer to 952'. 

PEC: OK. Model revised. 

15. The WMS files should be added to the project CD. They will most likely need to 
be zipped due to their size. Please add them and list them in the Readme.doc file. 
I am including a copy of RBF's Readme.doc file for reference. 

PEC: OK 

16. The TDN Cover should have a photo or photo collage of the study area landscape 
or other pertinent feature. Please address. 

PEC: OK 

17. Within the second bullet describing modeling procedure for sub-watershed C on 
page 5-5, you mention several cross sections for which the flow data was 
manually adjusted to balance water surfaces at similar river miles. I saw two 
cross sections only. Please list the actual river mile IDS for these. By doing so it 
will be clearer since the sections actually have different river miles, not similar 
ones. 

PEC: OK. Stations added. 

18. The Floodplain Study Notification mailing list was moved to follow the letter, 
within appendix B. Immediately following that I suggest that the Study Results 
letters be added with the mailing lists for those to follow accordingly. Please 
refer to the arrangement in the TDN review copy, and address. 

Project Engineering Consultants, Ltd 
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e PEC: OK. 

Studv Sheets 

1. Please label cross section 2.939 of SenK25 on sheet 17. The reach name may need 
to be moved and a callout added to accommodate this. 

PEC: OK. 

2. Please review the red-lined plans for additional improvement suggestions. I would 
like the red-lined plans back for a final comparison to revised sheets. 

PEC: OK. 

3. As discussed, please label elevations for at least two major contour lines per 
sheet. Also, Please label the boundaries for the Townships and Ranges. The font 
size for Cadastral Sections may be reduced. 

PEC: OK. 

4. On sheet 12, the labels for the two cross sections of Sen05 show a discharge of - 
1729 cfs, while the HEC-RAS models shows 1925 cfs. Please rectify. 

PEC: OK. 

5. Please update the elevations labels for the ERMs on sheet 1 so they have accuracy 
to the nearest 11100'~ of a foot. 

PEC: OK 

6. On Exhibit B, the legend item "Sub-Basins" may be better defined if the small 
box has an actual sub-basin ID inside it. Please address. 

PEC: OK 

Project Engineering Consultants, Ltd. 
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a Date: March 9,2007 

Subject: Sentinel FDS Submittals given 03/07/07 

Gentlemen, 

I have finished my review of the subject materials and hope you will find my review 
comments useful towards completion of the Final Study TDN. 

To expedite future District review of changes made to the materials based upon our 
comments, please respond to each written comment by inserting a response immediately 
below it. 

If you have any questions, please call me at 602 506 4528. 

Sincerely, 

Richard P. Harris, P.E., CFM 
Project Manager 

1. The "Readme.docn file should be updated to show that the files are on DVD, not 
CD. Also, please expand the file to list ALL file names and last revision dates. 

PEC: OK. Revison dates can be seen using mostflle exploringprograms, such as 
" Windosw Explorer" and "My Computer". 

2. Please send me the Word document format of the page 2-2 from the TDN. I am 
going to use it for the FEMA transmittal letter. 

PEC: OK. 

3. Volume I1 is presently overstuffed which will cause the contents to undergo more 
rapid deterioration. And, once the Annotated FIRMS are placed in Volume I, it 
will be also. Please provide revised binders that are wide enough for all materials 
without overstuffing them. 

PEC: OK. 

4. The tabbed divider sheet for sub-appendix B.6 should have the number and title 
only. Thereafter, the correspondence itself can follow. Please revise accordingly. 

Project Engineering Consultants, Ltd. 
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Technical Data Notebook, March 2007 

5 .  My previous comment number 17 from the review memo dated 02/28/07 read: 
Within the second bullet describing modeling procedure for sub-watershed C on 
page 5-5, you mention several cross sections for which the flow data was 
manually adjusted to balance water surfaces at similar river miles. I saw two 
cross sections only. Please list the actual river mile IDS for these. By doing so it 
will be clearer since the sections actually have different river miles, not similar 
ones. 

Although the response it positive, there is no change to the section. Please 
address. 

PEC: Revised. 

Project Engineering Consultants, Ltd. 

~ ~~~ ~~ ~ ~~~ ~ ~ ~ ~~ ~ -~ 
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B.5 Contract Documents 
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EXHIBIT A 

GENERAL SCOPE OF WORK 

CONTRACT FCD 2004C067 

SENTINEL WATERSHED ZONE A FLOODPLAIN DELINEATION STUDY 

GENERAL 

The goal of this project is to delineate an estimated 50 miles of approximate Zone A 100-year 
floodplains within the Sentinel Watershed. The limits of the Sentinel Watershed Study Area are 
shown on Exhibit A-I. 

In order to accomplish the study's goal, the CONSULTANT will have to 1) coordinate the study 
with the DISTRICT and others, 2) collect and analyze existing data, 3) use the DISTRICT'S 10-foot 
contour mapping, existing United States Geological Survey (USGS) and/or other topographic 
mapping, 4) perform field surveys as required, 5) develop the 100-year peak discharges, 6) delineate 
the Zone A floodplains 7) deliver all of the study documentation in formats acceptable to the 
DISTRICT and Federal Emergency Management Agency. 

The CONSULTANT must use sound engineering judgment in the development of the hydrologic 
data and hydraulic models. All work must meet Arizona Department of Water Resources (ADWR) 
and the Federal Emergency Management Agency (FEMA) requirements for Zone floodplain 
delineations. Prior to the finalization of this contract, FEMA and the DISTRICT must review and 
accept the results of this study, and all items called for in this Scope of Work must be delivered to 
the DISTRICT. All work completed under this scope of services is to conform to the DISTRICT'S 
Consultant Guidelines dated December 1,2003. 

All work must be completed within seven hundred and thirty (730) calendar days from the Notice to 
Proceed (NTP). The FEMA submittal package must be completed within three hundred seventy 
(370) calendar days (which includes one hundred twenty (120) calendar days for the DISTRICT 
review). The remaining three hundred (360) calendar days are allotted for obtaining FEMA 
approval, and the completion of those tasks required after FEMA approval is obtained. 

TASK 1 - COORDINATION 

1.1 Within fourteen (14) calendar days of Notice to Proceed, the CONSULTANT will submit a 
project schedule to the DISTRICT'S Project Manager showing coordination meetings and 
completion dates for each task identified in the Scope of Work (SOW). The CONSULTANT 
will update this project schedule when appropriate. 

1.2 The CONSULTANT will uarticiuate in regular coordination meetings (at least on a monthly 
basis) with the DISTRIC+S project ~ a n a g e r  and in milestone coo;biiation meetings in thk 
development of the hydrologic and hydraulic analysis. The CONSULTANT is responsible for 
the minutes of any mketings. whenever possible,coordination and milestone meetings will be 
combined. 

FCD 2004C067 Page 2 of 13 Document1 



1.3 The CONSULTANT will submit an estimate of the monthly billing within twenty-one (21) 
days of Notice to Proceed. This will include expenditure projects for the project duration in 
the form of an Earned Value report. Thereafter, the estimate and report will be updated and 
submitted to the DISTRICT'S Project Manager at least ten (10) days before the end of each 
quarter. 

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

a. A description of the work accomplished by task during the reporting month. 
b. Percent (%) completed for the month and percent (%) cumulative completed for each 

task. 
c. A brief description of the work to be accomplished in the following month. 
d. A description of any problems encountered and a recommended solution. 
e. An Earned Value Table and Graph to illustrate the actual work status compared to 

initial approved projection. 

1.5 The DISTRICT will be responsible for placing the legal advertising at the beginning of the 
study, notifying the public of the study. The ad will be run in a widely circulated local 
newspaper twice, with approximately two (2) weeks between runs. The ad must also be run 
twice in a local newspaper that serves the area being studied. After the newspapers run the ad, 
the DISTRICT will supply the CONSULTANT with the original affidavit of publication from 
each newspaper for each day that the ad ran. 

1.6 The CONSULTANT will notify property owners located within close proximity of study 
watercourses by regular mail and obtain any necessary Rights of Entry for the study area, 
using a list of property owners furnished by the DISTRICT. The CONSULTANT will furnish 
the DISTRICT with a sample of the Notification1 Right of Entry letter. 

1.7 Towards the end of the study, the DISTRICT will notify property owners located within close 
proximity of study watercourses by regular mail, if applicable, regarding the floodplain 
boundary delineations. The CONSULTANT will furnish the DISTRICT with a sample of the 
notification letter and a list of expected mail recipients. 

1.8 The DISTRICT will provide any public notice beyond that described in Task 1.7 

1.9 CONSULTANTIDISTRICT Performance Evaluations will be performed. An informal 
evaluation will be performed at the completion of the hydrologic analysis. A formal 
evaluation will be performed at the completion of the project upon receipt of all deliverables. 

1.10 (OPTIONAL) The consultant will coordinate with the any other agencies to determine 
whether any levee diversion dikes are certified structures. This optional task is not 
authorized with the Notice to Proceed; it may be authorized in writing by the DISTRICT 
based upon specific need as determined by the DISTRICT during the contract period. 

1.1 1 
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TASK 2 - DATA COLLECTION 

2.1 The CONSULTANT will collect and review pertinent data from the DISTRICT and other 
outside sources. Data to be collected will include previous flood hazard reports and hydrology 
for the study area; existing readily available topographic mapping; proposed development 
plans, historical flooding information; as-built plans for existing structures; FEMA Flood 
Hazard Boundary Maps and any Letters of Map Amendment and/or Revisions, and other 
pertinent information. 

2.2 A written report summarizing the data collected will be included as a section in the Technical 
Data Notebook (TDN). A preliminary draft of this section is due within ninety (90) days of 
Notice to Proceed. The report will be updated to include information developed through 
continued research that may be necessary as the project proceeds. 

TASK 3 - TOPOGRAPHIC MAPPING AND PHOTOGRAPHIC IMAGERY 

Topographic mapping with 10-foot contour intervals (including digital terrain model data) will 
be provided for the study area by the DISTRICT. This topographic mapping is in the Arizona 
Coordinate System Central Zone, 1983 North American Datum (NAD), horizontally; and the 
North American Vertical Datum 1988 (NAVD 88), vertically. The DISTRICT may also 
provide USGS contours and digital terrain model data for the contributing areas to the south. 
The District will provide the consultant with aerial photography imagery that is recent enough 
to be appropriate to the level of study and contiguous within the study area. 

0 TASK 4 - FIELD SURVEY 

4.1 As needed, field surveys and measurements of bridges, culverts, and hydraulic structures are to 
be obtained by the CONSULTANT when as-built plans are not available, or when conditions 
have changed that may impact the delineation. GDACS control will be the basis of field 
survey. This information should be reduced and compiled into an 1l"x 17" (maximum size) 
drawing format approved by the District, for inclusion in the TDN. The information presented 
in the drawing should be in a format appropriate for use in future HEC-RAS models. It may 
be necessary to field survey some structures since the as-built plans may not be on the same 
datum as the study. 

4.2 Copies of the survey field books and office calculations must be included in the TDN. An 
Arizona Registered Land Surveyor (RLS) must seal the survey notes. This information can be 
submitted separately if approval is obtained from the DISTRICT'S Project Manager. 

4.3 (OPTIONAL) The CONSULTANT shall provide field survey data for cross sections and 
additional hydraulic structures used for approximate floodplain delineations where the 
DISTRICT'S 10-foot contour mapping or the USGS DEM data are not adequate. This 
optional task is not authorized with the Notice to Proceed; it may be authorized in 
writing by the DISTRICT based upon specific need as determined by the DISTRICT 
during the contract period. 

4.4 Digital data in either a CADD or GIs format will be prepared in conformance with the 
DISTRICT'S Hydrologic Information System Data Delivery Specifications, Revision 3.1 (or 
CADD Data Delivery Specifications Rev. 1.0, January 2000 or latest version). The following 
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themes are generally used for the data developed for Field Survey. However, for this study 
there may not be data for every theme identified here, or the CONSULTANT might develop 
data for themes not listed here. Therefore, only those themes for which there are data need to 
be completed. If the CONSULTANT has data that doesn't fit one of the themes listed here, 
the DISTRICT'S Project Manager shall be contacted to determine the appropriate theme for 
that data. 

a. CORNERS (if any) b. CTRL (Misc. Control Survey Pts.) 
c. FPCTLFCD (ERMs)) d. STRCT (Structure) 
e. PRJ (Project Boundary) 

TASK 5 -HYDROLOGY 

An approximate methodology, appropriate for the delineation of the Zone A floodplains, shall be 
used for developing the hydrology. The methodology shall be proposed by the CONSULTANT. 
Upon written approval of an acceptable methodology for the hydrology by the DISTRICT, the 
development of the hydrology will begin. 

5.1 Base Maps 

The CONSULTANT shall develop the hydrologic base maps using the 1 0 4  contour interval 
topographic mapping and USGS Quads supplied by the DISTRICT. An overall drainage basin 
map with sheet index will be prepared at a scale of ln=2000 feet, or some other appropriate 
scale approved by the DISTRICT. a . . 

5.2 Watershed and Sub-basin Delineations 

Using appropriate hydrologic judgment, sub-basins are to be identified that provide reasonable 
depiction of the watershed conditions for the purpose of drainage area determinations. Sub- 
basin breakdowns will be done in sufficient detail to allow estimation of peak discharges at 
structures, major road crossings, confluences, railroads, and at boundary lines. If an HEC-1 
model is to be prepared, an appropriate time step and number of ordinates is to be selected that 
allows for complete calculation of the flood hydrograph without sacrificing resolution on the 
flood peak. All calculations or assumptions used in developing sub-basin and routing 
parameters shall be documented and made a part of the appendix for the hydrology report. 

5.3 HEC-1 Parameters 

5.3.1 Rainfall Excess - The Green and Ampt methodology will be utilized for estimation of rainfall 
losses. 

5.3.2 Unit Hydrograph - The S-graph method should be used. The choices in 
methodology will be to the discretion of the CONSULTANT, with approval from 
the DISTRICT. 

5.3.3 Lag Times - The Lag times shall be adjusted for the appropriate return frequency 
using the Drainage Design Manual, Volume I. 
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5.3.4 HEC-1 Input Data - The DISTRICT'S computer program DDMS or WMS may be 
used to develop HEC-1 input data. 

5.4 HEC-1 Modeling 

The CONSULTANT shall use the U.S. Army Corps of Engineers computer program HEC-1, 
latest version, to develop an existing conditions hydrologic model for the study area. 

5.4.1 HEC-1 Model for the 100-year peak (6- or 24-hour) runoff event will be developed 
for the study area to use in the development of a HEC-RAS Hydraulic model. 

5.4.1.1 Channel Routing - The choice of methodology will be at the discretion of 
the CONSULTANT, with approval from the DISTRICT. Average cross 
sections will be developed utilizing the 10-ft contour interval mapping and 
field reconnaissance data. Sufficient field cross sections will he taken to 
ensure that routing reaches are reasonable and representative of field 
conditions. The HEC-1 routing parameters for the reaches modeled using 
HEC-RAS will be adjusted after fhe HEC-RAS cross sections are available. 
The resulting velocities and depths, for all reaches, must be assessed for 
realistic values. 

5.4.1.2 Split Flows -Any flow splits will be approximated by inspection of the 
topography and aerial photos. Recommendations for split flow portions may 
total more than 100 percent (i.e. 70:70, or 100:100, etc.) to be conservative. 

5.5 Meetings and Field Visits 

Four (4) meetings and two (2) field trips, associated with development of the hydrologic 
model shall be held with DISTRICT staff at the following milestones: 

5.5.1 One (1) field trip and kick off meeting at the start of the project to identify the 
critical points of the watershed and problem areas. This trip will be considered one 
of the two total trips. 

5.5.2 Meeting No. 1: held as soon as basic data are gathered and the sub-basins have been 
delineated preliminarily. Sample HEC-1 parameter estimations may also be 
presented and discussed at this meeting. Four days prior to this meeting a copy of 
the draft maps of the sub-basins must be delivered to the DISTRICT. The method 
for generating the peak discharges will also be agreed upon at this meeting. 
Potential locations for altering sub-basin boundaries will be discussed during this 
meeting. 

5.5.3 Meeting No. 2: after the preliminary discharges have been estimated. A draft copy 
of the analysis must be delivered to the DISTRICT at least one (1) week prior to this 
meeting. 

5.5.4 Meeting No. 3: after the preliminary peak discharge results have been obtained and 
a draft report has been prepared. A copy of the draft report and a digital copy of the 
analysis must be delivered two (2) weeks prior to the meeting. 
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5.5.5 Meeting No. 4: review of final hydrology report and comments by the DISTRICT. 
A second field trip may be scheduled for the same day so the results can be related 
to conditions in the field. 

5.6 Review and Approval 

The CONSULTANT shall obtain approval from the DISTRICT at each of the following steps: 

a. Watershed boundary maps, soil maps, and land use maps (Meeting 1) 
b. HEC-1 parameter estimation (Meeting 2) 
c. HEC-1 flow diagram and input parameters (Meeting 3) 
d. Peak Discharge and HEC-1 results (Meeting 4) 

5.7 The Hydrologic Report 

5.7.1 The findings of the hydrologic study will be presented in Section 4 of the Technical 
Data Notebook and will be prepared in accordance with ADWR State Standards 
Attachment 1-97 (SSA 1-97). The report will be organized as specified by the 
DISTRICT, following SSA 1-97 format. Specific deviations from this hydrologic 
scope shall not be undertaken without the specific written authorization from the 
DISTRICT'S Project Manager. 

5.7.2 Tables and Figures for the Appendices: 

5.7.2.1 (Schematic Map) Maps(s) showing the sub-basins, routing reaches, order of 
combining the hydrographs, major man-made structures such as highways, 
levees, railroads, or culverts, and references (i.e., street names, Township, 
Range, Section, etc.) at a scale to be agreed upon with DISTRICT Staff. A 
table will be prepared to show the results of the study (i.e. 6-hour and 24- 
hour peak flows, etc.) at major concentration points. The level of detail of 
this map is to be developed during the study period. 

5.7.2.2 (Routing Map) Topographic base map, with aerial photo background 
showing the drainage network. The base map should include the lag flow 
paths and routing reaches labeled at the same scale as the base map. 

5.7.2.3 (Soils Map) Soils map(s) at the same scale as the base map. 

5.7.2.4 (Land Use Map) Land use map(s) at the same scale as the base map. 

5.8 Hydrologic QC Review 

The CONSULTANT shall review the output of the computer model to ensure the peak flows 
and volumes (including the expression in inches of depth of runoff) are reasonable and 
realistic. Adjustments to the model input for obtaining the most realistic results are normal 
to the scope. 
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5.9 Digital Deliverables 

Digital data in either a CADD or GIs format will be prepared in conformance with the 
DISTRICT'S Hydrologic Information System Data Delivery Specifications, Revision 3.1 (or 
CADD Data ~eliverfi~ecification, Rev. 1.0, January 200b).  he following themes are the 
ones generally used for Hydrologic data. However, for this study there may not be data for 
every theme identified, or the CONSULTANT might develop data for themes not listed. 
Therefore, only those themes, for which there are data, need to be completed. If the 
CONSULTANT has data that doesn't fit one of the themes listed here, the DISTRICT'S 
~ io j ec t  Manager shall he contacted to determine the appropriate theme for that data. 

a. DRNBSN (Drainage Basins) 
b. PWDAT (Project Identification) 
c. DRNPTH (Drainage Flow Paths), if applicable 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations will he conducted using methodology as outlined by FEMA. The 
CONSULTANT will prepare the study using the guidelines established in FEMA's Guidelines 
and Specifications for Flood Hazard Mapping Partners, April 2003, and FIA Document 12, 
Appeals, Revisions, and Amendments to Flood Insurance Maps, December 1993, and FEMA 
265, Managing Floodplain Development in Approximate Zone A Areas, April 1995. 

The CONSULTANT must obtain DISTRICT approval at each of the following steps: 

a. Draft field reconnaissance section of the TDN and estimation of Manning's "n" values. 
b. Proposed location and alignment of the cross sections. 
c. Methodology used for the floodplain delineations. 
d. Approximate floodplain delineation. 
e. Final hydraulics section of the TDN. 

6.2 The delineation work shall meet requirements for floodplain delineations as prescribed by 
FEMA and the Arizona Department of Water Resources. The mapping scale shall be as 
approved by the District. The hydraulic modeling and delineation work maps shall be in the 
North American Vertical Datum of 1988 (NAVD 88). The delineations shall he based upon 
the final results of the hydrologic study as directed by the District. 

6.3 Field Reconnaissance 

6.3.1 The CONSULTANT will conduct a field reconnaissance of the study area. This 
will include observation of channel and floodplain conditions for estimating 
Manning's "nu values; photographic documentation of floodplain characteristics; 
determination of channel bank characteristics; observation of possible overflow 
areas; observation of levees or other flood control structures; and measurement of 
bridge dimensions. 

6.3.2 Manning's "nu values are to be determined using the methodology in the USGS 
report, Estimated Manning's Roughness Coefficients for Stream Channels and Flood 
Plains in Mavicopa County, Arizona, April 1991. Copies of the report are available 
through the DISTRICT. Manning's Roughness Coefficients will be presented for 
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typical reach types observed in the project area, rather than specific reaches of 
specific named watercourses. It is anticipated that up to 15 typical reach types will 
be identified during the field reconnaissance. 

6.3.3 Representative "n" values for each typical reach type will be selected. The 
reconnaissance report will present the determination of channel and over bank "n" 
values using captioned color photographs or color photocopies for each identified 
reach type in the project area, and the extents of the typical reach types shall be 
displayed on an aerial photo exhibit. The report will also discuss floodplain 
conditions affecting the delineation, describe structures and obstructions, and 
provide color photos or photocopies of major hydraulic structures. Photo locations 
for channels, structures, and "n" value determinations will be displayed on reduced 
scale mapping and included in the Final Report 

6.4 Cross Sections 

6.4.1 The location and alignment of cross sections and channel centerline will be submitted for 
the DISTRICT'S review and approval before digitizing the cross section data. Cross 
section placement locations shall be selected with respect to existing structures such as 
roads, railways, drainage features and confluences, as well as at cadastral section lines. 
Cross section spacing should be approximately one-quarter mile and done in such a 
way as to minimize computational head losses and where natural grade breaks occur as 
defined by thalweg profile plots. Cross section stationing will be from leR to right 
looking downstream with the thalweg at station 10,000. Identification of cross sections 
will be in river miles, increasing upstream from the confluence with major drainages. 
The stationing will begin at the Gila River Baseline if available. The cross sections may 
need to be re-oriented or altered after running the HEC-RAS model to ensure that they 
are perpendicular to flow per FEMA criteria. Cross sections developed by the HEC- 
RAS interpolation feature are not to be used. The CONSULTANT must coordinate the 
methodology for generating the cross section geometric data. Acceptable methods 
might include collecting the data directly off paper copies of the DISTRICT'S 10-foot 
contour map orthophotos, use of a computer program to develop the data from digital 
information, or from field surveys. 

6.5 Floodplain DelineationIHEC-RAS Modeling 

6.5.1 The CONSULTANT will develop a HEC-RAS model and delineate 50 miles of 
Approximate Zone A floodplain boundaries based upon the final results of the 
hydrologic study as directed by the DISTRICT. 

6.5.2 The hydraulic effects of bridges and culverts should be incorporated into assessing the 
floodplain around such structures. The Zone A limits must be determined according to 
FEMA criteria and clearly labeled on the final drawings. Minor conveyance structures 
such as small culverts (i.e., less than 30" in diameter) or structures considered likely to 
become clogged during the 100-year peak discharge shall not be included in the 
hydraulic analyses. 
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6.5.3 The main project description box o f  the HEC-RAS models should include the 
following: 

a. Project Name and FCD Contract Number 
b. Consultant(s) and Modeler's Name(s) 
c. File Name and latest run datelfinal date i f  completed 
d.  Vertical Datum of  the model, base map date, and base map contractor information 
e. Source of  the peak discharges used in the hydraulic analysis 

In addition, minor descriptions should be added to the model for hydraulic sections 
located above and below drainage structures, at section lines, at railway crossings, and 
at confluences. Model descriptions should be added for culverts and lateral structures, 
and at any other feature considered more important to the modeling. 

6.6 The CONSULTANT will provide work maps on either the DISTRICT'S 10-foot Orthophotos, 
or, on monochrome USGS digital raster graphic quadrangle USGS maps (used as base maps). 
The work map drawings will be 24" X 36" in size. The work map scale will be determined by 
the CONSULTANT, and will vary between ln=400' and ln=lOOO' scale, depending on the 
reach selection, terrain, and the floodplain widths. The DISTRICT'S Project Manager must 
approve the horizontal scale to be used. Flood Zones must be determined according to FEMA 
criteria and clearly labeled on the work maps. 

A cover sheet will be part of  the work-study drawings and shall include the project title, source 
and date of  topographic mapping, and a location map showing geographic range covered by 
each specific mapping sheet. Each drawing will include the watercourse names and floodplain 
boundaries, approximate method floodway boundaries ( i f  developed), piedmont surface land 
forms ( i f  developed), a north arrow, scale, section comers, current streets and highway names, 
subdivision boundary names, Horizontal and Vertical Datum references (State Plane 
Coordinate System, NAD 83, and NAVD 88), any MCDOT's GDAC's monument labels 
located within individual sheet boundaries, major drainage features, corporate boundaries, 
hydraulic cross section lines, index map, peak discharges at every concentration points, and 
Section, Township, Range for each watercourse delineated. 

6.7 Technical Data Notebook 

6.7.1 The findings of  the floodplain delineation study will be presented in Section 5 of the 
Technical Data Notebook and will be prepared in accordance with ADWR State 
Standards Attachment 1-97 (SSA 1-97). The report will be organized as specified by 
the DISTRICT standards, following SSA 1-97 format. 

6.7.2 The Hydraulic analysisIHEC-RAS output o f  the Technical Data Notebook, in addition 
to summary tables and full output report, should include fully labeled cross section 
plots. Section plots should be grouped per study reach, and reach groups should be 
separated and then indexed within the main report to expedite data recovery. 

6.8 The CONSULTANT shall review the output of  the HEC-RAS computer model to ensure the 
flow depths and velocities are reasonable and realistic with those expected in this watershed. 
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Adjustments to the model input for obtaining the most realistic results are normal to the scope 

6.9 The CONSULTANT shall fill out all the forms required by FEMA for the submittal of a 
Floodplain Delineation Study. 

TASK 7 - DIGITAL DATA 

Digital data in either a CADD or GIs format will be prepared in conformance with the 
DISTRICT'S Hydrologic Information System Data Delivery Specifications, Revision 3.1 (or 
CADD Data Delivery Specifications, Rev. 1.0, January 2000). The following themes are the 
ones generally used for the data developed for hydraulics. However, for this study there may 
not he data for every theme identified here, or the CONSULTANT might develop data for 
themes not listed here. Therefore, only those themes for which there are data need to he 
completed. If the CONSULTANT has data that doesn't fit one of the themes listed here, the 
DISTRICT'S Project Manager shall be contacted to determine the appropriate theme for that 
data. 

PRJ (Project Boundary) b. CART0 (Cartographic Features) 
DQ (Data Quality) d. FPXFCD (Cross Sections) 
FPZNFCD (Floodplain Zones) f. NDXPRJ (Map Sheet Index) 
PRJDAT (Project Identification) h. FPBLN (Floodplain Baseline) 
CORNERS (if any) 
CTRL (Miscellaneous Control Survey Points) 
RR (Railroad system if any) 
Soil (Soil type area if not provided by the FCD) 

TASK 8 - DELIVERABLES 

8.1 Both paper and electronic deliverables will be made at the completion of each task. In 
addition, the CONSULTANT will deliver the following items to the DISTRICT before 
delivering the FEMA submittal package: 

8.1.1 Any hydrologically significant related data for the DISTRICT'S Hydrologic 
Information System. 

8.1.2 Copies of right-of-entry and Floodplain Notification letters, with mailing lists. 

8.2 The CONSULTANT will submit the following items to the DISTRICT for review by FEMA 
and any other appropriate governmental agency. All of the following products are considered 
deliverables for the FEMA submittal: 

8.2.1 Two (2) complete sets of 24" X 36" black line drawings with the topographic data 
and floodplain delineations shown. All drawings will be signed and sealed by 
persons of appropriate professional registration(s). Each registrant will provide a 
specific statement as to what service they performed. 

FCD 2004C067 Page 11 of 13 Document1 



8.2.2 Two (2) complete copies of the Technical Data Notebook. The Technical Data 
Notebook will be prepared in accordance with ADWR State Standards Attachment 
1-97 (SSA 1-97). The notebook will be organized as specified by the DISTRICT, 
following SSA 1-97 format. These copies will he updated if necessaly based upon 
FEMA's review comments. Completed FEMA forms will be included in the 
Technical Data Notebook. 

8.3 Final Submittal: unless directed otherwise by the DISTRICT, all printed deliverable items 
shall be in color unless authorized otherwise by the DISTRICT. The CONSULTANT will 
submit two separate TDN's, one for each division established in Table 1 and shown in Exhibit 
A. The following products are considered deliverables for the final submittal to the 
DISTRICT after FEMA approval is issued: 

8.3.1 One (1) complete composite set of sealed non-erasable mylars with the topographic 
data and floodplain delineations shown. Two (2) complete sets of sealed black line 
copies of the delineation exhibits. The sheets shall he 24" X 36" in size, and all 
drawings will be signed and sealed by persons of appropriate professional 
registration(s). Each registrant will provide a specific statement as to what service 
they performed. 

8.3.2 All remaining hydrologic and floodplain delineation data in conformance with the 
DISTRICT'S HIS Specifications. 

8.3.3 Two (2) complete copies of the Technical Data Notebooks. The Technical Data 
Notebook will be prepared in accordance with ADWR State Standards Attachment 
1-97 (SSA 1-97). The notebook will be organized as specified by the DISTRICT, 
following SSA 1-97 format. This submittal of the Technical Data Notebook shall 
include any correspondence and/or meeting minutes with the reviewing agencies 
and shall reflect any revisions required by those reviewing agencies. Revisions may 
include, but are not limited to, addressing FEMA's comments, modification to the 
delineation maps, the Hydrologic analysis, the HEC-RAS model, andlor the Final 
Report. 

8.3.4 The final TDN shall be delivered to the DISTRICT in PDF format. 
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B.6 FEMA Correspondence 

Project Engineering Consultants, Ltd. 



Board of Directom 
Fulton Bro& D i M d  1 
Don Stapley, Distn'd 2 

Flood Control District Andrew Kinwk, D i m  3 
Max Wilson, Disbid 4 

of Maricopa County Mary Rose W~~OX,  Diact  5 

ZBOi West Dumngo Sb-eet 
Phoenii Amona 85009 
Phone: 602-506-1501 
Fax: 602-506-4M)l 
TT: 692-505-5897 

April 11,2007 

Mr. Mounir Boudjemaa, Region4 Manager 
Baker Civil 
3601 Eisenhower Avenue 
Alexandria, Virgiia 223046425 

C o m u n i ~  Maricopa County, ,Arizona 

Community Nos.: 040037 

Flooding Sources: SenAO5, SenBO5, SenB10, SenB15, SenB20, SenB25, SenCO5, SenC10, 
SenC15, SenC20, SenC25, SenC30, SenC35, SenC40, SenC45, SenD05, 
SenEO5, SenElO, SenE15, SenE20, SenE25, SenE30, SenE35, SenF03, SenEOS, 
SenF06, SenF07, SenFlO, SenF15, SenF20, SenF25, SenF30, SenGO5, SenHO3, 
SenHO5, SenI05, SenI10, SenI15, SenJO5, SenJ10, SenJ15, SenK05, SenK10, 
SenKlS, SenKZO, SenK25, SenK30, SenK35 

FIRM Panel Affected: 3150,3175,3375,3400,3425,3625,3650 
Dear Mr. Boudjemaa: 

I have enclosed a floodplain delineation study for the above listed Flooding Sources. 
This study was done to determine new approximate floodplain boundaries within the Sentinel Watershed. The 
supporting Technical Data Notebook includes a copy of the work maps. Please review and process a Letter of 
Map Revision for the studied portions of these washes. 

If you have any questions, please contact me at (602) 506-4528. 

Sincerely, 

Richard P. Ha&, P.E., CFM 
Project Manager 
Planning and Project Management Division 

RPH 
Enclosure 



Letter to: Mr. Mounir Boudjemaa, Regional Manager, Baker Gvil 
Subject: Lower Painted Rock East Watershed LOMR 
Page 2 of 2 
Apd 11,2007 

Copy to: Mr. Ray Lenaburg 
Floodplain Mapping Coordinator 
FEMA Region IX 
1111 Broadway 
Suite 1200 
Oakland, CA 94607-4052 

Mr. Michael Godesly, Project Manager 
Hazards Smdy Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C STREET SW 
WASHINGTON DC 20472-0001 

Mr. Brian Cosson 
State NFIP Coordinator 
Arizona Department of Water Resources 
3550 north Central Avenue, 2"d Floor 
Phoenix, AZ 85012-2105 

Mr. Michael Heaton, P.E., RL.S., CFM 
Project Manager 
Project Engineering Consultants, Ltd. 
2310 West Mission Lane, Suite 4 
Phoenix, AZ 85021 

Ms. Laurie T. Miller, P.E. 
LTM Engineering, Inc. 
4727 East Be1 Road 
Suite 45-310 
Phoenix, AZ 85032 
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December 13,2005 

Dear Mr. Harris, 

This letter is in supplcmcnt to the "Zone A" letter sent to you December 12.2005. Your 
request was for Gila River in Maxicopa County, AZ, extending from Painted Rock Dam 
to the county line ( m e  #80609047). 

.Most of the indicated area of interest (map panels 3400,3375,3125,3 150, 3 175,3200) 
was studied bv a~proximate methods. indicating that there was no detailed study done. 
and therefore:no modelling for this p.at of the & e m  in our library. I searchedour wbrk 
maps for Maricopa County and we do not have the base maps used to approximate the 
flood zones for lhis area. 

Some p a  of the area of interest (tnap panels 2825.3425) were either not snldied at all. 
or dctcrrnined to be outside of any flood zone, and (herefore no flood dat2 is available for 
thesc panels. 

I did an extensive sevch for LOMRs and LOMAs for this area of the Giln River which, 
had they becn issued, may haw had flood studies done for part of the area. However, no 
LOMRs or LOMAs were issued for this area 

Please Iet me know if I can be of further assistance. 

FEMA Project Library 

Project Engineering Consultants, Ltd. 



December 12,2005 i c ~  6 e:y 1 .  F ~ ~ ~ & ~ ~  

IN REPLY REFER TO: 
Case No.: B0609047 

Richard P. Harris 
FCD of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Dear Mr. Harris, 

This is in response to your November 30,2005, letter requesting FEMA back up data for Gila 
River in Maricopa County. The area you have requested is designated as Zone A on the Flood 
Insurance Rate Map. The Zone A designation identifies areas having a onepercent chance of 
being equaled or exceeded in any given year (base flood) that is determined by approximate 
methods. There is no detailed modeling for this area. Please go to www.FEMA.gov and obtain a 
copy of the FEMA publication "Managing Floodplain Development in Approximate Zone A 
Areas". This will help you in developing the base flood elevations for the Zone A area. The base 
maps used to determine the Zone A for this part of the Gila River were most likely highway maps 
provided by the Arizona Department of Transportation. Thank you for your request and we look 
forward to serving you again in the future. 

If you have any questions regarding your request or this letter please contact me by telephone at 
(703) 960-8800 ext. 7479, or by electronic mail at Mara.Karninowitz@mapmodteam.com 

Sincerely, 

c 

FEMA Project Library 

3601 Eisenhower Avenue, Suite 600, Alexandria, Virglnla 22304-6425 PH: 703.960.8800 RC' 703.960.9125 

Mlchael Baker Jr.. Inc., under aontract wlth the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the Natlonal Flood Insurance Program 
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Appendix C 
Survey Field Notes 

Project Engineering Consultants, Ltd. 



PROJEGT ENGINEERING CONSULTANTS, LTD. 
2310 W. Mission Lane, Suite 4, Phoenix, Arizona 85021 

Telephone: (602) 906-1901 Fax: (602) 906-3080 

Project S ~ o ~ \ h l A l .  Job# & Date y l r s l a f -  Sht. 2 
City . County Section - Township - Range - 
Laiitude Longitude Zone Agency - 
Description of Monument 

To reach this Station 

LOCATION SKETCH 
SCALE: 1" = FEET a NOT TO SCALE 



PROJECT ENGINEERING CONSULTANTS, LTD. 
2310 W. Mission Lane, Suite 4, Phoenix, Arizona 85021 

Telephone: (602) 906-1901 Fax: (602) 906-3080 

Project S eor\uac ~ o b #  Date 44/xfo* ~ h t .  3 
City County Section - Township - Range - 
Latitude Longitude Zone Agency - 
Descriptionof Monument 

To reach this Station 

SCALE: 1" = F E E T  
LOCATION SKETCH 

NOT TO SCALE 

. - 

it A&. SnoTs on, HGAuI)).zLL,. L J I x I & : W U  

h 0-K A40 b , ~  Idstab EW. 

' $66 C,RAW,~' A Q O ~ G  a~aux :k- 



PROJECT ENGINEERING CONSULTANTS, LTD, 
2310 W. Mission Lane, Suite 4, Phoenix, Arizona 85021 

Telephone: (602) 906-1901 Fax: (602) 906-3080 

Project SE U T I * I ~ ~  Job # 5015 Date LI 1 ~0 '0s q 
City County 
Latitude 

Section - Township - Range - 
Longitude Zone 

Description of Monument Agency - 
To reach this Station 

SCALE: 1" = FEET 
LOCATION SICETCH 

N 

RR Skihr~i 

NOT TO SCALE 



Sentinel Tooo.as 

599.90302,WW 1FT 
597.88599,CONC FLOOR 
600.00897,WW 1FT 

5 9 7 . 4 8 4 0 1 ; ~ ~  
607.68701,WW 
608.37000,HW 1FT 
608.32001,HW 1FT 
607.44897,WI.l 
608.35101,HW 
608.41101,HW 
600.20898,WW 
598.04797,CONC FLOOR 
600.15802,WW 
602.17401,NG 
598.70898,TOP 
597.56897, TOE 
597.75403,TOE 
602.32898,TOP 
602.52802,TOP 
597.76300,TOE 
600.27899,NG 
602.42200,NG 
606.02197, NG 
579.55902,HW 18IN 
578.59399,WW 1FT 
578.61102,WW 1FT 
579.57001, HW 
578.60699,WW 
578.59198,WW 
576.91803,WW 
578.20203,TOP 
576.99799,TOP 
576.61102, TOP 
577.29401,TOP 
569.91602,TOE 
569.54901,TOE 
569.32098. TOE , . 
568.99597; CONC FLOOR 
579.42200, TOP 
579.66302, TOP 
578.73901,HW 
578.75201,WW 
578.72198,WW 
578.73798, TOP WALL 
578.58002,TOP WALL 
578.25000, TOP WALL 
578.00897, TOP WALL 
578.95300, HW 
579.52600, HW 
5 7 8 . 5 2 6 9 8 ; ~ 0 ~  WALL 
578.61102, TOP WALL 



578.70801,TOP WALL 
578.78601,TOP WALL 
578.77002,WW 
578.75800,  W 
578.69097,  HW 
5 7 7 . 7 6 3 0 0 , W  
578.03497,WW 

574 .02802 ,  TOP 
573.78998.TOE 
567.32098;  TOE 
566.20697,TOE 
574.02698,TOP 
573.93103, TOP 
566.62598, TOE 
574.87201,  TOE 
575.45898,TOP 
569.89001,TOE 
567.71600,  TOE 
569.99597,CONC FLOOR 
569.59198,NG 
570.13898,NG 
570.74200,NG 
569.66302,WALL FOOTER 
569.71802,WALL FOOTER 
569.66302,WALL FOOTER 
546.71899,EP 
546 .91498 ,P  
546.72302,  P 
546.57800,EP 
546.40399,EP 
546.60602,P 
546.29498,EP 
546 .58197 ,EP  
546.68500,EP 
545.48602,GE 
546.84302,TOE 
546.54303,EDR 
546.70001,EDR 
546 .96698 ,  EDR 
547.42297,EDR 
547.03900,EDR 
544.98901,EDR 
543.98401,EDR 
544.18402,EDR 



Sentinel Topo.asc 

3025. 746291.17200, 353817.48700, 546.29999,TOE 
3026, 746291.02700, 353821.55400, 547.82202,GB 
3027, 746290.51200, 353827.43500, 548.41199,GB 
3028, 746290.02300, 353837.08600, 551.45801,TOP 
3029, 746290.12400, 353841.77900, 551.43402,TOP 
3030, 746287.56800, 353869.21900, 543.66699, TOE 
3031, 746242.74800, 353868.10500, 543.96399,TOE 
3032, 746240.98000, 353840.11800, 550.88501,TOP 
3033, 746242.12800, 353835.24000, 550.98297,TOP 
3034, 746243.53100, 353827.16800, 548.39203,TOE 
3035, 746216.84700, 353826.09300, 547.57501,TOE 
3036, 746216.33900, 353830.18500, 549.43799,TOP 
3037, 746212.95400, 353838.31400, 549.93201, TOP 
3038, 746198.52100, 353867.46600, 544.13599,TOE 
3039, 746179.63100, 353866.19000, 544.30902,TOE 
3040, 746183.13800, 353839.95500, 551.44202,TOP 
3041, 746185.39200, 353835.20400, 551.01599,TOP 
3042, 739600.52300, 358274.54800, 635.30603, EP 
3043, 739589.02200, 358277.78500, 635.47302, P 
3044, 739577.94600, 358281.07200, 635.34100,EP 
3045, 739592.53400, 358326.59300, 636.20099,EP 
3046, 739603.17900, 358323.34500, 636.39099, P 
3047, 739614.77300, 358320.43500, 636.16699, EP 
3048, 739630.02600, 358368.06200, 637.14697,EP 
3049, 739618.49100, 358371.14500, 637.33002, P 
3050, 739607.37900, 358375.30200, 637.30897,EP 
3051, 739622.22700, 358421.76700, 637.89099,EP 
3052, 739633.68500, 358418.67100, 638.28900, P 
3053, 739644.87600, 358415.04200, 638.16803, EP 
3054, 139619.79400, 358461.30500, 639.45300, EP 
3055, 739648.92500, 358465.09700, 639.25299,P 
3056, 739637.65600, 358468.39700, 638.64 697, EP 
3057, 739641.55500, 358373.57400, 636.64697,NG 
3058, 739639.22900, 358366.14500, 636.48798,NG 
3059, 739637.34000, 358358.79000, 636.23901,NG 
3060, 739648.06000, 358380.25500, 636.78198,TOP 
3061, 739655.75400, 358402.01000, 637.48401,TOP 
3062, 739673.91100, 358396.84600, 633.37598, TOE 
3063, 739672.93100, 358378.59400, 632.36603, TOE 
3064, 739684.37500, 358376.05100, 632.58197,FL 
3065, 739682.66100, 358400.83100, 633.32501, FL 
3066, 739692.86600, 358407.52100, 635.48999, TOE1 
3067, 739698.98600, 358418.04300, 639.32599, TOP1 
3068, 739718.18100, 358414.85700, 639.14203, TOP1 
3069, 739717.32600, 358400.24000, 635.08099, TOE1 
3070, 739713.99200, 358381.87300, 634.18402,NG 
3071, 739710.79300, 358358.35700, 633.28900, NG 
3072, 739708.82800, 358350.33100, 632.07599, FL 
3073, 739707.78300, 358341.70700, 631.04401,TOE2 
3074, 739675.98100, 358356.80600, 631.53802, FL 
3075, 739648.73400, 358349.90300, 631.04498,TOEZ 
3076, 739644.07000, 358355.82200, 630.30200,CMP INV 

- 3077, 739646.64000, 358363.32000, 630.46100,CMP INV 
3078, 739649.26500, 358371.00900, 630.03403,CMP INV 
3079, 739644.74000, 358340.40500, 635.31403,TOP2 
3080, 739657.80400, 358323.77700, 636.96802, TOP2 

- 3 -  



Sentinel Tooo.asc 

638.15698, TOP2 
639.11902, TOP2 
635.92700, NG 
636.10199, NG 
636.14502,NG 
636.37000,GB 
636.95099, TOP3 
637.91199, TOP3 
636.73199, GB 
632.09003, TOE3 
632.02197, TOE4 
629.75702, TOE4 
628.95001, TOE4 
628.50702, TOE4 
636.53497, TOP4 
636.82202, TOP4 
637.43799, TOP4 
637.55798, TOP4 
629.63397,CMP INV 
629.79303, CMP I N V  
629.64801,CMP INV 
629.56702, FL 
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Appendix D 
Hydrological Analysis Supporting Documentation 

Project Engineering Consultants, Ltd. 
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D.l Precipitation Data 
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Figure A.7 
$00-YR, 6-HR Precipitation 
lsopiuvials (in tenth of inch) 

Maricopa County, Arizona 

U.S. Dept. Gf C m r c e  
wonai Ocanie & Aimoq&.sic 

NC,W.>.tias 2 V d u m  \ill 

Project Engineering Consultants, Ltd. 

! 
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Figure A.13 
100-YR, 24-HR Precipitation 
lsopluvials (in tenth of inch) 

Maricopa County, Arizona 

soulce: 
U.S. k p t .  OtCommerce 
National Oceaqic 8 A ~ h a i c  A.dminjsMim 
tb&W>' 
NOW Atlas 2 iiolum 'vlll 

Project Engineering Consultants, Ltd. 
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D.2 Physical Parameter Calculations 

Project Engineering Consultants, Ltd. 
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D.2.1 WMS Lookup Tables 

Lookup table for land use types 

750, "AGR", 0.500000, 0.00, 85.00, "normal" 
210, "CL", 0.100000, 80.00, 75.00, "normal" 
920, "DVE", 0.100000, 80.00, 75.00, "normal" 
910, "DVR", 0.300000, 15.00, 50.00, "normal" 
521, "EDU", 0.300000, 5.00, 30.00, "normal" 
532, "EDU", 0.300000, 5.00, 30.00, "normal" 
730, "OSP", 0.150000, 0.00, 10.00, "dry" 
731, "OSP", 0.150000, 0.00, 10.00, "dry" 
550, "PUB", 0.300000, 5.00, 30.00, "normal" 
110, "SFL", 0.300000, 5.00, 30.00, "normal" 
120, "SFL", 0.300000, 5.00, 30.00, "normal" 
900, "VAC", 0.150000, 0.00, 10.00, "dry" 
740, "WAT", 0.000000, 0.00, 0.00, "saturated" 

Lookup table for soils 

1,"Agualt and Ripley soils,Very fine sandy loam 508 and silt loam 50%, 
irrigated land",0.24,0.00,100 
2,"Agualt and Ripley soils, saline-sodic,Very fine sandy loam 50% and 
silt loam 508, rangeland",0.24,0.00,100 
6,"Carrizo-Momoli complex, 0 to 3 percent slopes,gravelly sandy loam, 
60% pebbles and cobbles, rangeland",0.40,0.00,100 

e 7,"Cherioni very cobbly fine sandy loam, 3 to 10 percent slopes,Fine 
sandy loam, 60% pebbles , cobbles and hardpan fragments",0.40,0.00,100 
8,"Cherioni-Coolidge complex, 1 to 15 percent slopes,Sandy loam, 72% 
pebbles",0.40,0.00,100 
9,"Cipriano-Hyder-Rock outcrop complex, 15 to 65 percent slopes,Sandy 
loam, 70% pebbles, 15% rock outcrop",0.40,15.00,85 
11,"Coolidge complex, 0 to 3 percent slopes,Sandy loam 65% and Loamy 
sand 35%",0.40,0.00,100 
12,"Cuerda-Why-Lagunita complex,Sandy loam 80% and loamy sand 20%, 8% 
pebbles",0.40,0.00,100 
13,"Dateland very fine sandy loam,Sandy loam, 8% pebbles",0.40,0.00,100 
14,"dateland-Cuerda complex, 0 to 3 percent slopes,Sandy loam, 8% 
pebbles",0.40,0.00,100 
15,"Dateland-Denure fine sandy loams, saline-sodic, 0 to 3 percent 
slopes,Sandy loam, 8% pebbles",0.40,0.00,100 
17,"Denure gravelly fine sandy loam, 1 to 3 percent slopes,Sandy loam, 
6% pebbles",0.40,0.00,100 
18,"Denure-Carrizo, bench, gravelly fine sandy loams,Sandy 
loam", 0.40,O. 00,100 
21,"Denure-Rillito-Why complex, 1 to 5 percent slopes,Sandy loam, 35% 
pebbles1',0.40, 0.00,100 
27,"Gilman very fine sandy loam,Sandy loam",0.40,0.00,100 
28,"Gilman very fine sandy loam, saline-sodic,Sandy loam",0.40,0.00,100 
30,"Glenbar silty clay loam, saline-sodic,Silty clay 
loam",0.40,0.00,100 
31,"Growler-Momoli complex, 1 to 3 percent slopes,Sandy loam, 70% 
pebbles",0.40,0.00,100 

e 33,"Gunsight-Ajolito extremely gravelly sandy loams, 1 to 15 percent 
slopes,Sandy loam, 70% pebbles",0.40,0.00,100 

Project Engineering Consultants, Ltd. 
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34,"Gunsight-Chuckawalla complex, 1 to 15 percent slopes,Sandy loam, 
70% pebblesW,0.40, 0.00,100 
35,"Gunsight-Cipriano complex, 1 to 15 percent slopes,Sandy loam, 65% 
pebbles", 0.40,0.00,100 
40,"Hyder-Gachado-Gunsight extremely gravelly sandy loams, 1 to 25 
percent slopes,Sandy loam, 65% pebbles",0.40,0.00,100 
41, "Indio silt loam, Silty loam",0.15,0.00,100 
42,"Indio silt loam, saline-sodic,Silty loam",0.15,0.00,100 
43,"Lagunita-Vint complex,loamy sand",1.20,0.00,100 
46,"Mohall loam, occasionally Elooded,Loam, 6% pebbles",O.25,0.00,100 
48,"Mohall complex, 0 to 3 percent slopes,Sandy loam, 6% 
pebbles",0.40,0.00,100 
50,"Momoli-Carrizo, bench, very gravelly sandy loams, 1 to 3 percent 
slopes,Sandy loam, 508 pebbles",0.40,0.00,100 
56,"Rock outcrop-Hyder complex, 25 to 65 percent slopes,Sandy loam, 70% 
pebbles, 40% rock outcrop",0.40,40.00,60 
57,"Rositas-Denure loamy fine sands, 1 to 10 percent slopes,Loamy 
sand", 1.20,0.00,100 
63,"Vint very fine sandy loam,Sandy loam",0.40,0.00,100 
66,"Why gravelly fine sandy loam,Sandy loam, 25% pebbles",0.40,0.00,100 

Project Engineering Consultants, Ltd. 
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D.2.2 Green -Ampt Parameters 

Project Engineering Consultants, Ltd. 
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D.2.2 Green -Ampt Parameters 

I Area I Basin I IA I DTHETA I PSIF I I RTIMP I 

Project Engineering Consultants, Ltd. 

ID ID 
05xB 
05wB 

(in) 
0.15 
0.19 

(in) 
0.35 
0.34 

(in) 
2.80 
3.45 

XKSAT (inlhr) 
0.90 
0.56 

(%) 
0 
0 
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D.2.2 Green -Ampt Parameters 

I Area I Basin I IA I DTHETA I PSIF I I RTTMP I 

Project Engineering Consultants, Ltd. 

- - -- . - 
ID I ID (in) I (in) (in) I XKSAT (inlhr) I (%) 

I 15yB 1 0.15 1 0.35 1 3.95 1 0.40 0 
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D.2.3 Sub-Basin Lag Time Summary 

Project Engineering Consultants, Ltd. 
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D.2.3 Sub-Basin Lag Time Summary 

Project Engineering Consultants, Ltd. 

I I I I I 

Lca 
(mi) 

L 
(mi) Area ID 

Sub Basin 
ID 

Slope 
(ftlmi) 

Lag 
(min) 
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D.2.3 Sub-Basin Lag Time Summary 

Project Engineering Consultants, Ltd. 

Area ID 

K 

Slope 
(ftfmi) 

Sub Basin 
ID 

Lag 
(min) - 

1 OzB 
35zB 
30zB 

L 
(mi) 

Lca 
(mi) 

I 

46 
49 
42 

4.30 
2.43 
3.77 

93.3 
54.5 
84.6 

1.99 
0.92 
1.69 
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D.2.3 Sub-Basin Lag Time Summary 

Project Engineering Consultants, Ltd. 
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D.3 Hydrograph routing data 
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Table D.3 Channel Routing Parameters 

Project Engineering Consultants, Ltd 

NSTPS 
(24-hr) 

14 
3 

NSTPS 
(6-hr) 

13 
10 

Slope 
0.0197 
0.0093 

Reach 
Length (ft) 

5816 
3841 

Area 
ID 
A 

Manning's 
WNII 

0.045 
0.045 

Reach 
ID 

05zR 
05yR 
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Table D.3 Channel Routing Parameters 

J 

Project Engineering Consultants, Ltd. 

Manning's 
I I N I I  

0.035 
0.034 
0.034 

Slope 
0.0061 
0.0072 
0.0023 

Area 
ID 

K 

15zR 
1 OzR 
15yR 
05zR 
05xR 

NSTPS 
(6-hr) 

1 
4 
12 

Reach 
ID 

1 OzR 
05zR 
05yR 

1 OzR 
17R 

20zR 
lOyR 
05zR 

NSTPS 
(24-hr) 

1 
13 
8 

Reach 
Length (ft) 

1718 
7580 
7480 

6047 
2626 
4333 
6456 
4142 

4500 
364 
1624 
7543 
6990 

0.0046 
0.0054 
0,0108 
0.0063 
0.0035 

0.0010 
0.0010 
0.0010 
0.0056 
0.0026 

12 
3 
3 
6 
4 

, 

0.032 
0.032 
0.032 
0.032 
0.032 

0.048 
0.048 
0.048 
0.048 
0.048 

12 
3 
3 
6 
4 

9 
0 
2 
15 
7 

9 
0 
2 
3 
6 
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D.4 Reservoir Routing Data 

No reservoir routing analysis was performed for this study. 

Project Engineering Consultants, Ltd. 
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D.5 Flow Splits and Diversion Data 

No flow splitldiversion analysis was performed for hydrologic modeling in this study. 

Project Engineering Consultants, Ltd. 

I 
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D.6 Hydrologic Calculations 

Project Engineering Consultants, Ltd. 
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D.6.1 HEC-1 Output Files 
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LINE 10 ....... 1 ....... 2 ....... 3 ....... a ..... ..5. 

.- ........... - 6-hour distribULlon, pattern I . l  
5 2  PC 0.0 0.0212 0 . 0 9 5 1  0.OSli 0.0715 0 . 0 8 7 1  0.106 0.1261 0 . 1 4 4 3  0.1618 
53 PC O.lOlZ 0.2036 0.2347 0.2817 0.367 0.501 0.6559  0.7104 0.8392 0 . 8 8 6 +  
5 4  PC 0 . 9 1 5 6  0 . 9 1 4  0 . 9 6 3 3  0.9817 1.0 

1 
SCHEMRTlC D I X G W  OF STREAM NETWORK 

lNPUT 
LINE ("1 ROUTINC 1--->I DIVERSION OR PUMP F M W  

NO. I. I CONNECTOR I<---) RETURN OF DTVERTED OR PUNPED FLOW 

15 05iB " 
V 

60 05.R 

I-'.) RUNOFF =SO COMPUTED AT THIS LOCRTION .......................................... 

JUN 1998 

VERSION 4 . 1  

. RUN DATE 27NOV06 TINE 12:11:29 

......................................... 

U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SEmND STREET 

DAVIS. CiiLlrORNlX 95616 

1916) 156-1104 

Project Engineering Consultants, Ltd. 

- 
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6EC-1 i inaiysls  using I N S  
Bentinel makershed Zone A D S  
riDad caniro~ nisrrrci of nerirop* county 
area A 
100-year 6-hi Storm Nodeling 
ey ~ ~ ~ j ~ ~ i  ~ngineez~ng consultant* 
May 2006 

9 10 OUTPUT CONTROL "IiRIilBLES 
IPNiT 5 PRiNT CONTROL 
IPLOT 0 PLOT CONTROL 
aaclll 0. HPDROGrnPH P M T  SCWE 

HPDRCGWLPH TIME DATA 
NNIN 
TORTE 1JIUI94 
ITIUE 0000 

NQ 300 
NDDRTE ZJ-94 
NmINE 0055  
ICENT 19 

NINUTES IN CMPUTaTION INTERYaL 
STARTING DATE 
STPRTiNB TIME 
NuNBER OF IIIOROGWIPH ORDINSTSS 
ENDlNC DATE 
ENDING TIME 
CENTURY MFlRK 

CONPUTIITION INTERVAL . 0 8  HOURS 
TOT- TIME BASE 24.92 HOURS 

ENGLISH UNITS 
ORAlNilCE ARER SQUARE NILES 
pRtCiPITiiTIoN DEPTH INCHES 
LENGTH, ELEVXTION FEET 
FLOW CUBIC FEET PER SECOND 
STOWLGE VOLUME FICRC-FEET 
SURFACE aREA ACE8.5 
TEMPEFATURE DEGREES FAHRENHEIT 

11 JD INDEX STORM NO- 1 
STRN 3.20 PRECIPTTATION DEFT" 
TRDA 0 T W S P O S I T I O N  DIULINXGZ AREA 

1 6  JD INDEX STORM NO. 2 
ST* 3 .  PRECIPITATION DEPTH 
TRDa . 50  TR3a3SPOSTTION DrnINAGE *RE& 

21 J 0  INDEX STORM NO. 3 
STM 3.16 PRFCIPIT&TIOIY DEPTH 
TROA 1.00 TRPNSPOSIT~ON DWLZNRCE ARE* 

22  P I  PRECIPITATION PITTEDN 
.oo .oo .oo  .oo . oa .DO . O D  0 0  . 0 0  . 0 0  

.oo .00 . aa .UU .on . 0 0  .00 .oo  . 00  . O O  

.oo  .OD . aa . o o  .an . o 0  .DO .oo  .OU .UO 

.00  . O D  .a0  .01 .01 .01 .01 .Ol .01 . U 3  

.03 .03 . 0 6  . 0 6  .06 .12 .12 .12 .03 . 0 3  

.03 .01 .01 . Ol .01 . 0 1  .01 .00 .oo 0 0  

.oo  .oo .oa  .UO .oo . 0 0  . o o  .oo  .go . aa 

. D O  .00  

26 JD INDEX STOW NO. 4 
STM 3.07 PRECIPITATION DEPTH 
TRDR 5 . 0 0  TMWSPOSITION DRAINAGE AREA 

31 JD INDEX STOW NO. 5 
S(W 1.01 PRECTPTTRTTON DEFT" 
TROX 10.00 TRXNSPDSlTION DWLINRCE AREA 

Project Engineering Consultants, Ltd. 
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36 JD INDEX STOW NO. 6 
STNI 2.91 PRECIPITRTION DEPTH 
TRDA 2 0 . 0 0  T W S P O S T T I O N  D R h I W O E  ARE& 

PRECIPITATION PATTERN 
.01 .01 . Ol .01 
.oo .01 
.01 .OI 
.03 .03 
. o< . 02  
. oa .oo 

INDEX STORM NO. 7 
STRM 2 . 8 1  ZRECTPIT.WION DEPTN 
TRDA 0 . 0  T W S l O S I T I O N  DRAINACE &REX 

PRECIPITATION PATTERN 
."1 .01 .01 . 0 0  .00 
.01 .01 .01 .01 .01 
.a> .UL . a >  .Ol .o, 
. 0 1  .OI . 0 1  .01 .OI 
.03 .03 .05 . 0 5  .05 
0 4  . 02  .02 . 0 2  . 02  
.OI .01 (11 .01 . D l  
. O U  .oo 

INDEX STOW NO. B 
STW 2 . 7 8  PRECIPITIITTON DEPTH 
TRDX 40.00 T W S P O S I T I O N  DRATNACE AREA 

51 JD INDEX STOW NO. 9 
STRM 2 . 1 6  FRECIPlTXTION DEPTH 
TRDll 100.00 T W S P O S l T l O N  DRAINAGE ARER 

FRECIPIT~TION PATTERN 
.o, .Ol 
.01 .o>  
.01 .o>  
.Ol .01 
.03 .03 
.04  .02 
.01 . 0 1  
.01 .01 

RUNOFF S-RY 
FLOW I N  CUBIC FEET PER SECOND 

TIME IN HOURS, ARER IN SQUIRE MILES 

P E M  TINE OF RVERABE FLOW FOR MR)(IMUM PERIOD 
OPERATION STATION FLOW P n K  

6-SOUR ZP-HOUR 72-HOUR 

&&$IN MmIMUM TlME OF 
AREA STAGE MR)( BTRCE 

HYDROGRAPII iiT 
05EB 540. 4 . 1 1  4 3 .  11. 10. 

ROUTED TO 
051R 516. 1.33 a % .  11. 10. 

HYDROOWLFR iiT 
05yB 116. 1.33 6 3 .  16. 15. 

2 COMBINED iiT 
OSyC 1011. + . a 3  106. 27. 2 6 .  

ROUTED TO 
05yR 1011. 4 . 5 0  106. 2 7 .  2 6 .  

HYDRO'RhPH AT 
OSnB 378. 4 . 3 3  39. 10. 9.  

Z COMBINED XT 
05xC 1169. 4.50 139. 35. 3 4 .  

"' N O M L  END OF HEC-I *" 

Project Engineering Consultants, Ltd. 



Scntincl \\'atc.r,heJ Zone A FlooJplain Delitlc.11ton SIUJ) 
'lc:ht~icdl I) .<11 Ko1ehnuk. \li~rili 2007 

. FLOOD BsDROGRilPH PRCFAGE 1HEC-II ' 

JVN 1998  

VERSION *. I  

+ RUN DRTE 27NOYO6 TIME 12:11:52 . 
.....,,..... "*..***...*..*...* ...... * .... ,..... *** *  ........ *... "*." ........... *. 

* U . 5 .  > M Y  CORDS OF ENUlNEERS . HYDROLOOIC ENGINEERING CENTeR 

609 SECOND STREET 

DXVIS, CIILIFORNIA 95616 

1916) 156-1101 

X X XXX*(XX XXXXX R * X X  X X XX * X Y  X x 
XXX1(XXX XUtd X XXXXX X 
x X X  x X 
i( X X  X X X 
X x R U X X Y X  XXXXX XXX 

THIS PROCRAM REPL~cEs aIi PREVIOUS vPRSIONS OF HEC-1 WOWN &3 6EC1 (JAN 731, HEClCS, HECIDB. AND BEC1KW. 

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- iWD -RTIOR- HAVE CHiWrED FROM THOSE USED WlTH THE 1973-STYLE lNPUT STRUCTURE. 
THE DEFINITION OF -wsKK-  ON MU(-CARD WILS CHiViGED WITH REVISXONS DnTED 28 SEP 8 1 .  THIS IS THE F O R T m 7 7  VERBION 
NEW OPTIONS: DANBRERK OUTFLOW SUBMERGENCE , SINOLE EVENT M G E  CRLCULilTlON, 0SS:WRTTE STRCE FREQUENCY. 
DSS:READ TIME SERIES AT. DESIRED CmCOL&TlON INTERVAL LOSS &WE:CREEN RNO AMPT I N F I L T m T I O N  

K I N E M T I C  WAVE: NEW rINITE DIFFERENCS aLCl0RITHM 

HEC-1 INPUT PRCE 1 

LINE ID .... _..I ....... 2 ....... 3 ....... P ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 
1 ID HE=-l linaiyai. "aim wns 
2 ID Sentinel Watershed Zone ii rDS 

ID p lDOd cantrol oirtricr of ~ariropa caunty 
10 Area ii 
ID 100-year 24-hr storm Madeling 
10 ny projert ~ ~ ~ i ~ ~ ~ r i n g  consultants 
10 Nay 2006 
+Dla(iW 
IT 5 01JlV191 0 300 
10 

10 IN 15 01JAN9'1 
11 JD e . 0  0.01 . id-haur distribution 
12 PC 0 . 0  0 . 0 0 2  0.005 0 . 0 0 0  0.011 0.014 0.011 0 . 0 2  0.021 0 . 0 2 6  
13 PC 0.029 0,032 0.031 0.038 O.Oe1 0 .044  0.O4B 0 . 0 5 2  0 . 0 5 6  0 . 0 6  
14 PC 0 0 6 P  0 . 0 6 8  0 . 0 7 1  0 . 0 7 6  0.08 0 . 0 8 5  0.09 0.095 0.1 0.103 
15 PC 0.11 0.113 0.12 0.125 0.133 0 . 4  0.147 0.155 0.163 0.172 
16 PC 0.lsl 0.191 0.203 0.218 (1.236 0 . 2 5 1  0.283 0 . 3 8 1  0.663 0.707 
I? PC 0 , 7 3 5  0.758 0 . 7 1 6  (1.791 0.804 0.815 0.825  0 . 8 3 4  0 . 8 + 2  0.849 
18 PC 0 . 8 1 5  0.863 0.869 0 . 8 7 5  0.801 0 . 8 8 1  0.893 0.898 0 . 9 0 3  0.908 
19 PC 0.319 0.918 0.922 0.926 0.93 0.934 0.938 0 . 9 1 2  0 .946  0 .95  
20 PC 0.913 0.956 0.95P 0.962 0.965 0.968 0 . 9 1 1  0.914 0 . 9 1 1  0.98 
2 1  PC 0.983 (1.986 0 .989  0 .9PZ  0.995 0.998 1.0 
22  I N  1 5  01JAIINS4 
23 JD 3 . 8  10.0 

' 21-hour distribution 
24 PC 0 . 0  0 . 0 0 2  0 . 0 0 5  0.000 O o . O l l  o.oie O.Ol? 0 . 0 2  0.023 0 . 0 2 6  
23 PC 0.029 0.032 0.035 0.018 0.041 O.OPP 0 . 0 4 8  0 . 0 5 2  0 . 0 5 6  0 . 0 6  
2 5  PC 0.064 0.06B 0 . 0 7 2  0 . 0 1 6  0 . O B  0 . 0 8 5  0 . 0 9  0 .091 0 . 1  (1.105 
21  PC 0.11 0.115 4.12 0.126 0.133 0.1P O.l<7 0.155 0.163 0.172 
28 PC 0.181 (1.191 0.203 0.218 0.236 0.257  0.283 0 . 3 8 1  0.663 0 . 1 0 7  
29 PC 0 . 7 3 5  0 . 7 5 8  (1 .716  0 . 7 9 1  0.804 0 .815  0 . 8 2 5  0.831 0.BPZ 0.819 
30 PC 0 . 8 5 6  0.861 0.869 0 . 8 7 1  0.881 0 . 8 8 7  0.893 0.898 0 .403  0.908 
31 PC 0 . P 1 3  0.318 0.922 0.926 0.93 O . g l 4  0.938 0.942 0.946 0.95 
32 PC 0.953 0 . 9 5 6  0 . 9 5 9  0 . 9 6 2  (1.965 0.968 0.371 0.914 0 . 9 7 1  0.98  
33 PC 0.983 0.985 0 .989 0 . 9 9 2  0 .995  0.998 1.0 
34 I N  15 01JaW94 
35 iD 3.572 2 0 . 0  . 24-hour disiiibution 
>< PC 0.0 0.002 0 . 0 0 5  0 . 0 0 8  0.011 0.014 0.017 0 . 0 2  0.029 0 . 0 2 6  
37 PC 0 . 0 2 3  0.012 0 . 0 3 5  0.018 0.041 0 .011  0.048 0 . 0 5 2  0 . 0 5 6  0 . 0 6  
18  PC 0.064 0 . 0 6 8  0.072 0 . 0 1 6  0.08 0 . 0 8 5  0.09 0.091 0.1 0.105 
39  PC 0.11 0.115 0.12 0.126 0.131 0 .  0 . 4  0.155 0.163 0 . 1 7 2  
PO PC O.l8l 0.1'11 0.203 O.Zl8 0.216 0.257 0.281 0.381 0.663 0.707 
61 PC 0.739 0 . 7 5 8  0 . 7 7 6  0.791 0.806 0 .815  0.821 0.81a 0 . 8 4 2  0 . 8 < 9  
42  PC (1.856 0.863 0.869 0 . 8 1 5  0 . B B 1  0 . 8 8 7  0.893 0.898 0.101 0 . 9 0 8  
4 3  PC (1.911 0.918 (1.922 0 .926  0.93 0 .934  0.938 0 . 9 4 2  0 . S 4 6  0.95 
4 4  PC 0.953 0.956 0 . 9 5 9  0 . 9 6 2  0.965 0.968 O.P?I 0 . 9 1 4 0 . 9 7 7  0 . 9 8  
45 PC 0.983 0.986 0.489 0.992 0 . 9 9 5  0.998 3 . 0  
4 6  IN 15 01SnN94 
47 JD 3 . 5 4 8  4 0 . 0  

' *a-hour disrrrburron 

0 
I S  PC 0 . 0  O.UOZ o . a a i  o.oas  a.011 0.014 0.01, 0 . 0 2  o.02, 0 . 0 2 6  
4 9  PC 0.029 0.032 0.035 0 . 0 9 8  0 .042  0 .044  0.OPS 0 . 0 5 2  0 . 0 5 6  0.06 

5 0  PC 0 .064 0.068 0 . 0 7 2  0 . 0 7 6  0.08 0 . 0 8 5  0.09 0.095 0.1 0.105 

1 HEC-1 TNPUT PRCE 2 

Project Engineering Consultants, Ltd. 
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. curve2 
11'1 RX 21.0 73.0 92.0  111.0 161.0 171.0 181.0 229.0 

1 4 0  RY 5 8 2 . 0  161.0 160.0 5 5 1 . 0  517.0  160.0 563.0 5 7 5 . 0  
HEC-1 INPUT 

LINE ID ....... l ....... 2 ............... 4 ..... 5.. 

141 KK OSxB 
142  BA 0.234 
1 P 3  LG 0.15  0.35 3.95 0 . 4  5 . 0 9  

S-Graph 
1 4 4  UI 0.0 91.21 98.03 191.99 2 7 0 . 8 2  298 .2  2 6 5 . 8 3  193.09 137.43 95.45  
1 4 5  UI 67.34 10.51 33.09 2 2 . 1 9  18,s 7.6 1 . 6  7 . 6  1 . 6  0 . 0  

1 4 6  KK OSXCCNIUIE 8R 
147 HC 
148 ze 

SCHEMATIC DIaGRIU( OF STRE- NETWORK 
INPUT 

LINE I V j  ROUTING I---)) DIVERSION OR POMP F M W  

NO. I. 1 CONNECTOR I<---) RETURN O r  OTYERTED OR P W P E O  FLOW 

118 05zd 
V 
Y 

123 05zR 

( " " i  RUNOFF %SO COMPUTED XT THIS LOCRTlON .......................................... ....................................... 

' RUN DATE ZINOYOS TlNE 12:11:52 ' 

HEC.1 nn.,yria using WMS 
Sentlnel Watershed Zone II  FOE 
r laod cDnrro~ District of narico~a county 
area ii 

24-hr storm nodsling 
ey pra jer t  Engineering consuikantn 
Nay 2 0 0 5  

9 I0 OUTPUT CONTROL YaRTIIBLES 
TPWT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDRm-PB PLOT SCALE 

COMPUTXTION INTERVAL .08 HOURS 
TOTPI. TIME 8ASE 21 .PZ  HOURS 

ENGLISH UNITS 
DRIIINACE AREA SQURRE NILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVnTION FEET 
PLOW CUBlC L-EET PER SECOND 
STOW~CE VOLUHE ACRE-FEET 
SURFACE AREA ACRES 

Project Engineering Consultants, Ltd. 
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DAVIS, CiiLIFORNIi i  95616 

19161 716-1104 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical DataNotebook, March 2007 

TEMPERATURE DECREES FRHRENHZlT 

11 JD INDEX STORM NO. 1 
ST= I . O O  PREClPITi iTlON DEPTH 
TRDR 0 ,  TmSPOSITlON DRIIINAGE llRE.9 

23 JD lNDEI STOM NO. 2 
STRM 1.80 PRECIPITaTION DEPTX 
T m &  10.00 TRANSPOSITION DRAINAGE AREA 

31 ZD INDEX STORM NO. 3 
STRM 3.67 PRECIPITATION DEPTH 
TRDA 20.00 TRPNSPOSlTlON DRAINaGB ARE& 

PRECIPITaT?ON PATTERN 
.oo .oo 
. 0 0  .UO 
. O D  .00 
.oo .oo 
. 0 0  .UO 
. 0 0  .oo 
.oo .00 
.oo .oo 
. 0 0  .00 
.oo .00 
. O D  .a0 
. 0 0  .00 
.00 .0(1 
.01 -01 
. 03  . 0 9  
. 01  . 01  
.00 . o o  
. O D  .00 
.oo . O D  
. O D  .00 
. 0 0  .oo  
.UO .a0  
. 0 0  .00  
.oo . 0 0  
,083 .oo  
. 00  .on 
. 00  . 0 0  

Project Engineering Consultants, Ltd 
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.00  .oo .oo  .a0 .DO . 00  . D O  -00 .oo .44 

.00  . O D  .oo  .YO .DO .(lo . o o  .oo  

4 7  JD INDEX STORM NO. * 
STRM 3 . 5 5  PRECIPITATlON DEPTH 
TRDil 40.00 T W S P O S l T i D N  DRlliNAGE AREA 

INDEX STORM NO. 5 
STRM 3 . 4 3  PRECIPITATION DEPTH 
TRDA B O . 0 0  TRRNIPOSITION DWilNRCE RRER 

PRECIPITATION PATTERN 
. O D  . O U  
.00  . 0 0  
.(lo . 0 0  
. O D  . o o  
.00  . 0 0  
.oo . o o  
.00  . 0 0  
. D O  .DO 
. o o  . 0 0  
.00 .00 
. D O  .DO 
.oo  .oo 
.00 .DO 
.OI .01 
.03 .09 
.oi .Ol 
. D O  . 0 0  
. D O  .DO 
. O U  .oo 
. O U  .OU 
.oo  .00  
.oo  .oo 
.00 .oo 
D O  .00 
.oo  .DO 
. D O  .an 
. D O  .OO 
.or, .OO 
.DO .OO 

INDEX STORM NO. 6 
STRM 1.36 PRECIPITaTION DEPTH 
TRDii iZD.00 TRlWSPOSTTION DRAINAGE AREA 

Project Engineering Consultants, Ltd. 
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8 3  JD INLlEX STORM NO. 1 
STRN 3 . 2 8  PRECIPITATION DEPTH 
TRDA 200.00 TRXNSPDSillON DRlilNiCTE AREA 

PRECiPITRTlON PATTERN 
. 0 0  .00  . 0 0  
.a0 . o a  .oo  

35 JD INDEX STDM NO. 8 
aTM 3.22 PRECIPITATION DEPTH 
TRDR 300.00 TWSPOSITION DililINliGE AREA 

PRECIPITATION PaTTEM 
.oo .oo . o o  .oo  .UO .oo  . D O  . o a  . 00  . o o  
.oo .oo . o o  .oo  .aa .oo .oo .oo  .oo .UU 
.UO .oo . o o  .oo  .oo .oo .oo . 0 0  .00  . 0 0  
.oo .OD .oo  .oo  .OU . D O  .oo . D O  .oa .oo  
.oo . 00  . o o  . O D  .aa .oo .oo .oo .oo .oo  
. 0 0  .00  . O U  . O D  . U U  .DO . O U  . 0 0  . 0 0  . (10 
. O D  .00 . 0 0  . O D  . 00  .DO .00 .DO 0 0  .00  
.oo .OD .no .oo .aa .oo .ao .oa  .UU .oo  
. 0 0  .OU . O U  . 0 0  . U U  .DO .OU . 0 0  .00  .oo  
. O D  . 0 0  . 0 0  .00 . 0 0  .00 .00 .oo . o o  .00 
.a0 . o o  .oo  .oo . aa .oo  .oo .oo . o o  .oo  
.OD .oo  .oo . oo  . aa . oo  .oo .00  .OU .oo  
. O D  .OU .oo .oo  .OV . 0 0  .00 .01 . 0 0  . 01  
. 01  .01 .Ol .01 .01 . 0 1  .01 .01 . 0 3  . 0 3  
.03 .09 .U9 .09 .a1 .01 .01 .Ol .01 .Ol 
. 01  .01 .01 .01 .01 .01 .00 .oo . o o  . 0 0  
.oo . o o  .oo . oo  . o o  .ao  .ao .ao  . o o  .oo  
. O D  . 0 0  .oo .00  . o o  .oo  .oo . 0 0  . 0 0  . 0 0  
.oo .OU .DO .oo . a 0  .oo  .00 .OU . 0 0  .oo 
.DO . 0 0  .OO .00 . 0 0  .00 .00 . 0 0  .oo  .oo 
.oo .oo .OD .oo .oo  .OD .00 .oo 0 0  .oo 
.00  .00 .oo .00 . 0 0  .oo .oo .oo .OU .00 
.oo . 0 0  .00 .OU .oo  .DO .00 .oo .no .oo 
.oo .DO .OD .00 . 0 0  .oo .00 . O D  . oo  .oo 
.oo .oo .oo  .oo ,011 .ao .ao .ao  . O D  . D O  
. 00  .UO . O D  .00 .UO . O D  .UO .UO .00 .oo 
. 00  . 0 0  .00 .oo . 0 0  . 0 0  .00 .UO .00 . O D  
.oo .DO .oo .00 . 0 0  . O D  .oo .oo .oo .oo 
. 00  . 0 0  .oo  .oo .oo  .oo .00 .UO 

INDEX STORM NO. 9 
STEM 3.13 PRECIPITATION DEPTH 
TRDA 5 0 0 . 0 0  T W S P O S I T l O N  ORliINATE 

Project Engineering Consultants, Ltd 
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. 00  . 0 0  .00 .00 . 0 0  .oo  .UO 

. 00  . 0 0  .oo  .00 . 0 0  .DO .00 

.00 .00 .oo . oo  .00  .oo  .oo 

. D O  . 0 0  .oo  .00 . 0 0  .00 .UO 

mworr SWRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, RRER I N  SQUARE MILES 

PERK TIME OF RVEWiCE F M W  FOR WWlMW PZRlOD 
OPERATION S T T I O N  FLOW PEiiK 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH RT 
OSIB 393. 12.17 34. 10. 10. 

R0"Tm TO 
DSzR 354. 1 2 . 3 3  14. 10. 10. 

HYDROGRAPH AT 
OSyB 3 1 6 .  1 2 . 3 3  49 .  3 4 .  1 4 .  

2 COMBlNED AT 
05yC 7 2 4 .  12.33 8 3 .  2 4 .  21. 

ROUTCO TO 
05yR 5 0 2 .  12.58  8 3 .  2 a .  2 4 .  

HYOROBWiP" aT 
05XB 2 1 4 .  12.33 2 9 .  7 .  7 .  

2 COMBINED AT 
+ O S X C  7 8 8 .  12.50 111. 32. 31. 

'-- ND&WL END OF HEC-1 -" 

Project Engineering Consultants, Ltd, 
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FLOOD HIDROCRL-PII PACKAGE (HEC-1) * 

JON 1998 

VERSION 4 .  I 

' RUN DRTE 27NOY06 TIME 12:10:38 * 

x X XxxxxxX XXXXX X 
Y X X  X X X X  
X X X  h 
XXXXXXR XXXX X XXXXP X 
X X X  
X X X  X X 
X x XXXXXXX XXXXX XXX 

. U S .  aWlY CORPS OI ENGINEERS 

. HYDROLOGIC ENCiINEERlNC CENTER 

609 SECOND STREET 

DAVIS, CXLIfORNIII 95616 

,9161 156-1104 

THIS PROCRPM REPLliCES iiLL PREVIOUS VeRSiONS OF HEC-1 WlOWN i l S  HECl  (JIUI 73), HECICS, HEClDB, iVlD HEClKW 

THE DEFINITIONS OF VARIABLES .RTIMP- RND -RTIOR- HRVE CHWOED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DETINITlON OF -RMSRK- ON RN-CARD WAS CHIUIGED WITH REVISTONS DliTED 28 SSP 81. THIS IS THE FORT-77 VERSION 
NEW OPTIONS: DIVlsREilK OUTFLOW SUBXERGENCE , SINGLE EVENT DAMAGE CIILCULATIONI 0SS:WRITE STXGE FREaUENCY, 
DSS:REXD TINE SERIES a? DESIRED CALCULRTION INTERVU LOSS RRTExGREEN liND RMPT TNrILTRliTlON 

KINEMRTIC WIIYE: NEW FINITE DIFFERENCE RLCORITHH 

10 HEC.1 Analysis using WNS 
ID Senfinei Watershed ZO"e FDS 
ID F L D O ~   contra^ District of ~aricopc county 

JD 2.912 2 0 . 0  
* 6-hour di#tribufLon. pat te r"  3.1 
PC 0.0 0.0158 0 . 0 2 2  0.0329 
PC 0 . 1 4 1  0.1587 0 .1828  0.23 
PC 0.9P34 0.958 0.9118 0 . 9 8 6 3  
IN 15 OIJRN96 
JD 2 . 8 4 8  3 0 . 0  - +hour distribution, pattern 3.4 
PC 0.0 0.0172 0 . 0 2 5 6  0.0378 
PC 0.1513 O.liOZ 0.1361 0.2+39 
PC 0.939 0.95P4 0.9697 0.9851 
IN 15 OiJliNg4 
JD 2.784 40.0 - 6-houc dinfribuiion, p a t t e r n  3.1 

HLC-1 INPUT 

Project Engineering Consultants, Ltd. 
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LINE 10 ....... 1 ....... 2 ....... 3 ....... P.. .... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

. . ~~ - 
+ 6-hour distribution, pattern 4 . 1  

5 2  PC 0 . 0  0.0ZIZ 0 . 0 3 5 5  0.0515 0.0715 0 . 0 8 1 7  0.106 0.1261 U.1Pe3 U.i618 
53 PC 0.1812 0.2036 0.2347 0.2831 0 . 3 5 1  0.501 0 . 6 5 5 9  0 . 1 7 0 4  0.83PZ 0.8864 
5 1  PC 0.9256 0.9P+ 0.8633 O.PBI? L O  

LINE 

KK ZIIRCN'NE 25rC 
RS 12 STOR 0 . 0  0.0 
RC 0 . 0 4  0.035 0 . 0 +  3621.96 0.0096 601.0  
* CUIYe 1 
RX 0 . 0  69.0 143.0 183.0 300.0 312.0 315.0 320.0 
RY 6 0 5 . 0  601.0 6 0 0 . 0  539.0 5 9 9 . 0  601.0  5 0 3 . 0  6 0 5 . 0  

HEC-1 INPUT PliCE I 

Project Engineering Consultants, Ltd 
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llS R5 6 STOR 0 . 0  0.0 
119 R~ 0 . 0 4  0.095 0 .04  3,72.47 o . a l r l  s i s . o  - curve 3 
120 Rn 0.0 5 . 0  3 0 . 0  53.0 5 5 . 0  6 2 . 0  9 . 0  il4.0 
121 R I  5 5 9 . 0  5 5 8 . 0  1 5 6 . 0  5 5 5 . 0  iii.0 116.0 5 5 8 . 0  559.0  

1 HEC-1 INPUT PAGE 'I 

139 KI< ZSwRCNlUlE 25°C 
134 RS 7 STOR 0 . 0  0.0 
133 RC 0 . 0 3 5  0.038 0.04  2206.33 0.0019 516.0  . curve P 
196 AX 0 . 0  7 . 0  23.0 2 8 . 0  63.0 8 3 . 0  111.0 360.0 

li? n? 5 5 6 . 0  5 5 3 . 0  5 * 8 . 0  541.0 541.0 550.0  514.0  156.0 

. . . . . .  
Bi( 0.923 
LCI 0 . 5  0.33 3.95 0.< 6.31 . S P r a p h  
UI 0 . 0  1 0 5 . O B  ZPS.17 5 4 5 . 5 1  796.54 961.02 PPi.51 8 8 7 . 6 8  671.2 5 0 2 . 0  
UI 371.11 ZIS.B4 208.02 155.31 111.31 7 8 . 4 P  71.93 12.66 2 5 . 5 7  25 .57  
Ui 25.57 2 5 . 3 7  0 . 0  

HEC-1 INPUT PAGE 5 

....... ....... ....... ....... ....... ...... LINE . . . .  ....... ....... ....... ID 1 2 3 4 5 6 7 8 I1 10 

BCHEniiTlC O i i i T W  OF STREW NETWORK 
INPUT 

LINE I V I  ROUTlNC I - - ->)  DIVERSION OR PUMP F M I  

NO. ,.I CONNECTOR (<---I RETURN OF DIVERTED OR PUNPED now 

55 l 0 l S  

64 l n y ~  

Project Engineering Consultants, Ltd. 
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I*") IImOrF ALSO COMPUTED AT THIS IOCaTION >...... " "." "..+ ....................... ....................................... 
. F M O D  HYDROCWiPH PACKAGE IHEC-1) ' 

JON 1998 

VERSION 4.1 

- RUN DATE 27NOYU6 TIME 12:10:18 ' 

......................................... 

HEC-1 l inalyslr  urrng wMS 
a m t i n e l  Watershed ~ o n a  R FDS 
Flood Control Oirfriri of Naricopa County 
area B 

* ".I. I I M Y  CORPB OF ENGINEERS 

HYilROLCGlC ENGINEERING CENTER 

609 SECOND STREET 

DRVlS, CRLTFORNTA P5616 

(9161 756-1101 
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ioo-yeai 6-hr storm Nodeling 
By Plo]ect Engineering C0nl;ultanf. 
Nay Z O O 6  

9 10 OUTPUT CONTROL VARIABLES 
lPWT 5 PRlNT CONTROL 
IPLDT O PLOT CONTROL 
QSCFiL 0. HYDROGRAPH PLOT a=-E 

HYDROGRAPH TIME DATR 
NNlN 5 

IDATE 1J-94 
ITINE 0000 

80 900 

MINUTES IN COMPUTATION ZNTERYAL 
STXRTlNG DiiTE 
STRRTlNO TIME 
N"M8F.R OF " Y O R r n M P "  OEDINnTns 
ENDING DATE 
ENDING TlME 
CENTURY MARK 

CONPUT&TlON INTERVAL . O B  HOURS 
TOTAL T l N E  BliSE 2 4 . 9 2  HOURS 

ENGLISH UNITS 
DMINaCE ARER 
PRECiPITiiTION DEPTH 
LENGTH, ELEVRTION 
FLOW 
STORAGE VOLUME 
SURFACE *RE& 
TEMPELWORE 

SQURRE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
%RE-WET 
ACRES 
DEGREES Fii"RENHElT 

11 JD lNDEX STORM NO. 1 
STRM 3.20 PRECIPlTiiTION DEPTH 
TRDA 0 TRANSPOSITION OMlNXClE AREA 

16 JD INDEX STORM NO. 2 
STM 3.18 PRECIPIT&TlON DEPTH 
TRDA . 5 U  T W S P O S I T I O N  O M I N A G E  AREA 

21 JD INDEX STORM NO. 3 
STRM 3.16 PRECIPITATION DEPTH 
TRDA 0 T W S P O S I T I O N  DMINXTE AREA 

22 Pl PRECIPITATION PaTTERN 
. 0 0  .00 .oo  . 00  .DO .OU . 0 0  . 0 0  .OO .00 
.oo .oo .UO .40 .DO . o o  . o o  .oo  .ao .oo 
.00  .oo .oo  . 00  .00 . 0 0  . UO . 0 0  .OO .00 
.m . 0 0  .OU .01 .01 0 1  0 1  .ol .a>  . m  
.03 .03 . 0 6  .06 . 0 6  .12 . 1 2  .12 .03 .03 
.03 .01 .Ol .Ol .Ol .01 .01 . 0 0  . O D  .OU 
.00 . O D  .00 .OU .DO .a0 .00 .oo  .00 .a0 
.oo  .oo 

26  JD TNDEX STORM NO. P 
STRM 3.07 PRECIPITATION DEPTH 
TRDii 5 . 0 0  T W S P O S I T l O N  DMINRGE BREA 

31 JD lNDEX STORM NO. 5 
ST* 3.01 PRECIPITnTTON DEPTH 
TRDR ~ a . o a  TRANSPO~ITIO~ o n a ~ ~ a r e  AREA 

PRECIPITRTION PATTERN 
. O U  .oo 
.Ol .01 
. 0 0  .OD 
.01 .01 
.03 .03 
. 01  . 0 2  
.oo . O D  
. 0 0  .oo 

36 JD INDEX STORM NO. 6 
STWI 2.91 PRECIPlTPlPION DEPTH 
TRDA 20.00 TRRNSPOSITION URRlNRCE AREA 

Project Engineering Consultants, Ltd. 
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PRECIPITATION PATTERN 
. 01  .01 
. 01  .01 
. O D  .01 

a 1  JD INDEX STORn NO. 7 
STRN 2 . 8 5  PRECIPITRTlON DEPTH 
TRDII 3 0 . 0 0  TRANSPOSITION DRAINAGE ARES 

$ 6  JI1 INDEX STORM NO. B 
STRN 2 . 7 8  PRECIPITATION DEPTH 
TRDA e 0 . 0 0  TW4SPOSITION ORAINIIGE AREA 

4 7  PI PRECIPITAVION PaTTERN 
.Ol .o> .01 . 00  .oo . D O  .oo 
.01 . 01  .01 . Ol .01 .01 .01 
.01 . 01  .01 .01 .01 .01 . D l  
.01 .Ol .01 .01 .01 .01 ,832 
.01 .03 .05  .05 .05 .06 .a6 
. 04  .OZ  . U Z  . O Z  .02 . D Z  . O Z  
.01 .01 .01 . ox  .o ,  .Ol .o, 
. 01  . 0 1  

5 1  JD INDEX STORM NO. 9 
BTRM 2.16 PREClPlTRTlON DEPTH 
TRllii  100.00 TRANSPOSITION DRAINAGE RRER 

52 PI PRECIPITATIon PATTWO3 
.Ol .Ol .OL . D O  . 0 0  . O D  .Ol 
. 01  .Ol .o, .01 . D l  . 01  . 01  
.o>  .OI .01 .01 .01 .Ol .Ol 
.01 .o>  .a, .o, .o, . 01  .OZ  
.03 .01 . 04  . ad  .04  .05 .05 
.04 . 0 2  .02  .02 . 0 2  .OZ .02 
.o, .OI .01 .01 .o, . 01  .01 
.01 .01 

I 
RUNOFF SVMMRRY 

mow IN CUBIC FEET PER SECOND 
TIME IN HOURS, liREil IN SOUP-RE MILES 

PEAK TINE OF AVERAGE FLOW FOR W I M U N  PERIOD 
OPERATZON STILTlON now PEAK 

<-HOUR 26-HOUR 72-HOUR 

HYDROGRAPH AT 
10ZB 1 8 8 .  P.08 47. 1 2 .  11. 

ROUTED TO 
lOIR 8 0 8 .  4.17 a,. 12. II. 

HYDROGRAPH AT 
lOyB 332.  4 . 3 3  35. 9. 8 .  

2 COMBINED AT 
lDyC 1040. 6.17 8 2 .  21. 2 0 .  

ROUTED TO 
lOyR 9 1 3 .  4 . 3 3  82.  21. 2 0 .  

"lilR0'WiPH i iT 
2518 1259. 4 . 0 8  6 4 .  16. 15. 

ROUTE0 TO 
2118 1 2 8 1 .  4 . 1 1  68 .  16. 15. 

HIUROGRAPH AT 
2 5 y 8  5 .  4 . 4 2  5 2 .  13. 13. 

2 COMBINED iiT 
25yC  1312. 4.17 110. 2 8 .  27. 

ROUTED TO 
ZSyR 1062. 4.93  110. 2 8 .  27. 

HYDROGRAPH AT 
2SXB 306. 4.42 35. 9 .  8 .  

2 COMBINED AT 
ZSxC 1 2 4 5 .  P . 3 3  138. 3 & .  33. 

ROUTED TO 
25x8 1236.  4 . 3 3  138. 3 4 .  3 3 .  

HYDROGRAPH AT 
ZOzB 1 6 9 .  4 . 1 7  5 2 .  13. 13. 

ROUTED TO 
201R 1 0 3 .  4 . 2 5  52. 13. 13. 

B M I N  M I M U M  TINE Ot .  
AREII STAGE MAX STaGE 

Project Engineering Consultants, Ltd 
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HlDROOPAP" i(T 

HIDROOPAP" AT 

4 COMBXNEO iiT 

ROUTED TO 

HYDROGPAPH m 

HYDROGWPH ilT 

4 COMBINED RT 

ROUTED TO 

BYI)RoTPAPH aT 

2 COMBINED D.T 

ROUTED TO 
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FLOOD HYDROCRAPR PACKAGE IHEC-1) ' 
JUN 1998 

VERSION 4 . 1  

1 RUN DATE 27NOY06 TIME 12:11:02 ' 

. U S .  I j W Y  CORPS OF ENGINEERS 

. HYDROLOGIC ENCINEERINC CENTER 

609 SECOND STREET 

DAVIS, CRLIFORNIR 95516 

19161 156-1104 
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KK 2518  
BA 0 . 4 0 4  
LC 0 . 1 5  0.35 3.95 0 .4  3.109 

S-craph 
UI 0.0 2$64.21 614.71  0 . 0  

HEC.1 INPUT 

KK ZSZRCNPME 25zC 
RS 14 STOR 0 . 0  0.0 
RC 0 . 0 4  0 . 0 3 5  0.09 3621.96 0.0096 6 6 5 , O  . curve 1 
N( 0.0 69.0 1a3.0 183.0 3 0 0 . 0  312.0 315.0 320.0 
RY 6 0 5 . 0  601.0 6 0 0 . 0  199.0 139.0 601.0 602.0 6 0 5 . 0  

KK Z5yB 
811 0.334 
LC 0.15 0.31 3 . 5  0 . 4  0.0 
+ S-Craph 
UI 0.0 37.02 83.04 1 8 5 . 4 4  2 7 2 . 9  334.24 313.76 326.28 2 5 1 . 3 2  18'1.05 
UI l l 3 . 2 6  105.63 7 7 . 5 2  61.29 41.71 93.24 25.34 19.13 g.01 9.01 
U i  9.01 9.01 9.01 0 . 0  

* curve 2 
RX 0 . 0  1 2 . 0  170.0 214.0  23e.0 215 .0  2 7 8 . 0  630.0 
RY 5 6 0 . 0  5 5 8 . 0  5 5 7 . 0  155.0  5 5 5 . 0  5 5 6 . 0  5 5 7 . 0  160.0 

27s  KK 2018 
116  BR 0.311 
177 LC 0.15 0.15 3.35  0 . 4  7.121 

S-Ciraph 
118  UI 0.0 161.61 594.42  713.96 451.77 229.01 116.61 6 1 . 0 W 2 . 3 7  11.19 
119 UI 0.0 

HEC-1 INPUT PRCE 5 

LINE ID ....... 1.. ..... 2 ....... 3 . . . . .  . .4 . .  ..(.....1 
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Curve 6 
216 RX 0.0 4 . 0  16.0 13.0 72.0 109.0 180.0 6 0 0 . 0  
217 RY 5 4 8 . 0  5 4 5 . 0  543.0 138.0 5 3 9 . 0  5ll.U 544.0 5 4 B . V  

HEC.1 INPUT 

LINE ID ....... l ....... Z ....... 9 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

SCHEKBTIC D I F I C W  OF B T R E M  NETWORK 
INPOT 
LINE I V I  ROUTING I - - ->)  DIVERSION OR PUMP FLOW 

NO. I. I CONNECTOR I<- - - )  RETURN OF DIVERTED OR PUMPED FLOU 

118 l0lS " 
V 

122 l O l R  

180 2 0 x 8  

Project Engineering Consultants, Ltd. 
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* FLOOD HYDROGRliPH PACKACE IHEC-1) ' 

JUN 1998 

VERSION 4 .  I 

RUN DATE 27NOV06 TINE 12:11;(12 " 

U.5 .  A M Y  CORPS OF ENOlNEERS - HYI)RoLoGIC EN(IINEERIN0 CENTER 

609 SECOND STREET 

DRVIS, UILIFORNIII 95616 

,9161 756-1104 

HEC-1 Analysis using WMS 
Sentinel Watershed Zone A FDS 
r l o O *  Control oirtrict of NaricoDa county 

9 I0 OUTPUT CONTROL VRRIRBLES 
IPWT 5 PRINT CONTROL 
IPLoT 0 PLOT CONTROL 
0SCP.L 0. HYDROGW.PH PLOT S C U E  

HYOROORliPH TIME DATA 
NMlN 
IDATE IJRN94 
iTIME DO00 

NO 300 
NDDIITE ZJRN9P 
NDTIME 0055 
ZCENT 19 

NINUTES I N  CONPUTfiTION INTERVAL 
STRRTIM DATE 
STARTING TIME 
NUMBER OF HYDRCGMPH ORDINATES 
ENDING DLTE 
ENDING TlME 
CENTURY MiiRK 

CONPUTATlON INTERVAL .UB HOURS 
TOT= TIME BllSE 24.92 HOURS 

ENOLISH UNlTS 
DRRINRCE AREA SaUXRE NlLES 
PRECIPITATION DEPTH INCHES 
LENGTB, ELEYATlON FEET 
FLOW CUBIC FEET PER SECOND 
STORRGE VOLUME ACRE-FEET 
SURFACE iiREii X R E S  
TSMPERaTURE DECREES FRHRENHETT 

11 JD INDEX S T O M  NO. 1 
STRM 4 . 0 0  PRECIPlTRTiDN DEPTH 
T R M  .01 TRPN5POSITION DRRINRCE AREA 

12 P I  PRECIPITaTION PATTERN 
.00 .oo . 0 0  . 0 0  .oo .oo .oo  .oo .oo . o o  
. 0 0  .00  . 0 0  . 0 0  .oo .oo .oo .oo  . 00  . 0 0  
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23 JD lNDEX STOW NO. 2 
STW 3.811 PRECIPITATION DEPTH 
TRDA 10.00 TrWISPOSlTlON DRIIINAOE ARE? 

PRECIPITATION PATTERN 
.00  .0(1 
.00  . 0 0  
.a0 .oa 
.UO .a0  
. 00  . D O  
.oo .oo 
. 0 0  .DO 
. D O  .DO 
. 0 0  .oo  
.DO .00  
.oo  . O D  
.00 .a0 
. 0 0  .oo 
.01 .01 
.03 .09 
.01 .01 
. 0 0  .00 
. 0 0  .oo 
. O O  .UO 
. 0 0  . O D  
. 0 0  .oo 
.OO .UO 
. O D  .00  
.oo .(lo 
.00 .oo 
. 0 0  .00  
.oo .UO 
.oo  .aa 
.oo .no 

INDEX STOW NO. 3 
STRM 3 . 6 1  
TRDR 20.00 

PRECIPITATION PATTERN 
.oo  .no 
.oo .no 
.oo .oo 
.UO . 0 0  
.00  . O U  
.oo o a  
.oo . o o  
.oo . a 0  
.oo .oo 
.00 .DO 
.oo  .oo 
.oo  .oo 
. 0 0  .00 
.o, .01 
.03 .09 
.01 .01 
.00  . O D  
.oo .oo 
.ae ,083 
. 0 0  .UO 
.oo .ao 
.00  .ao 
. 0 0  ,083 
. 0 0  .oo 
.00 .00  
.(lo .00 
.oo .UO 
. 0 0  .oo  
. O D  . 0 0  

INDEX STOW NO. 6 
STRN 3 . 5 5  PREClPITRTIOlY DEPTH 
TRDR 40.00  7 -SPOSl l lON  DWINXOE iiREA 
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5 9  JD INDEX STORM NO. 5 
STRM 3 . 6 3  PRECIPITATION DEPTH 
TRDX 8 0 . 0 0  T W S F O S I T I O N  DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00  . 0 0  
. D O  D O  
.oo .oo  

71 JD INDEX STORM NO. 6 
STRM 1.36 PRECIPITRTION DEPTH 
TRDA 120.00 TNWSPOSITION DDAINIICE AREA 

PRECIPZTRTION PATTERN 
.00  .00 
. 0 0  . O D  
. 0 0  .oo 
.a0 .00  
. 0 0  .oo 
.oo .oo  
. O D  . 0 0  
. O D  . 00  
.00 .00 
.UO .UU 
. 00  .DO 
.oo .oo  
.DO .DO 
.01 ,831 
.03 .09 
.Ol .01 
.o0  .00 
. D O  . 0 0  
.oo .oo 
.oo .oo 
,830 . O D  
.00  .00 
.00  .00 
.oo .oo 
. 0 0  .00  
. O D  .oo 
. 0 0  .00  
.a0 .OO 
.ao .oo 

8 3  JD lNDEX STORM NO. 7 
STRM 3.28 PRECIPITATION DEPTH 
TRDA 2 0 0 . 0 0  T W S P O S I T I O N  DRAINAGE IIREA 
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95 JD INDEX STORM NO. B 
STRM 3.22 PRECIPITIITION DEPTH 
TRDX 3 0 0 . 0 0  TrWISPOSITION DEAINAOE iiREA 

PRECIPITRTTON PATTERN 
.00  . 0 0  
.oo .a0 
.00 .00 
.00  . O D  
.a0  .oo 
. 0 0  . O D  
. O D  .00 
.oo  .oo 
.00 .00 
. O D  .oo 
.ao .00 
. O D  . 0 0  
.oo . 0 0  
.01 .01 
.03 0 9  

101 .ID INDEX STORM NO. 9 
STRM 3.13 PRECIPITI\TION DEPTH 
TRDR 500.00 T M S P O S I T I O N  DWINIIGE iiREA 

PRECIPITATION PRTTERN 
.oo .oo 
.00  .oo 
.o0 . O D  
,830 .oo 
. 0 0  . O D  
. 0 0  . O D  
.00 .oo 
. O O  .00 
.UO .00  
. 0 0  .00  
. O D  . 00  
. a 0  . 0 0  
.oo . o o  
. 01  .Oi 
. 01  .09 
.01 .01 
.DO . 0 0  
.oo 0 0  
. 00  . 0 0  
. D O  .00  
.DO .DO 
. 0 0  .00 
.oo .oo 
. 0 0  .00 
.oo .ao 
. O D  .oo 
. 0 0  . O D  
. O D  . 0 0  
.a0 .oo  

RUNOFF FUMMiiRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 
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OPERATION 

HYDROCRAPH RT 

ROUTED TO 

ROUTED TO 

ROUTED TO 

HYDROCRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROCRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROCRAPH AT 

I COMBINED AT 

ROUTED TO 

HYDROCRXPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROCRAPH AT 

ROUTED TO 

2 COMBINED AT 

*" NO-L END O F  HEC-1 '*' 

PEAK TINE OF 
iIiOW PEAK 

AVERAGE PLOW FOR MIU(INUN PERIOD 

$-HOUR 2&-HOUR 72-HOUR 

BASIN %%INON TINE OF 
Ailex STA'E MPX ST&GE 

Project Engineering Consultants, Ltd. 



ie l l l inel  Watcrhhud /one A l:lu<rdpldi~~ Dclitlcdti~11 Stllrly 
I ccl1nic31 Data Yotchook, h l a c h  2uU7 

" RUNDATE ZINOW6 TIME 12:10:1? ' 

. U.S. A M Y  CORPS or ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DaVIS, C A G T m R N I A  95616 

(916) 156-1104 

PAGE 2 
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LINE 

KK l5iRCNPME 15rC 
RS 34 STOR 0 . 0  0 . 0  
RC 0.04  0 . 0 3 5  0.04 3553.36 0 . 0 0 2 2  5 2 2 . 0  
' Curve 8 
RX $ 0 . 0  10.0  6 2 . 0  153.0 5 6 1 . 0  610.0 6 e 8 . 0  6 7 0 . 0  
RY 5 2 2 . 0  515.0  8 1 4 . 0  512.0 5 1 2 . 0  113.0 il6.0 522.0 

KK 2018  
BI 5.736 
LC 0 . 5  0.35 3.95  0 . 4  7 . 3 1 6  - s-Graph 
UI  0.0 2 8 5 . 4 8  2 8 5 . 1 8  285 .18  7 6 0 . 1 6  1 0 5 1 . 0 8  1437.82 1734.0 1994.08  2331.62 
Ui 2516.2 2615 .25  2715 .86  2 7 3 5 . 8 5  2631.27 2 5 1 8 . 3 +  2266 .31  2001.62 1 1 2 8 . 6 8  1523.52 
Ui 1350.0 1186.01 1049.06 910.25 8 0 7 . 2 8  6 9 6 . 5 4  517 .95  5 3 8 . 2  483.35 437 .74  
UI 5 6 1 . 9 1  3 0 2 . 5 8  302.58 2 4 0 . 4 1  195 .12  195.42 195.62  191.16 69.a8 69.e8  
"I 6 9 . 4 8  6 9 . + 8  5 4 . 4 8  6 9 . 1 8  69.418 69.48 5 9 . I B  69.48 6 9 . 4 8  69 .a8  
"I 0.0 

HEC-1 INPUT PllCE 3 

....... ....... ....... ....... ....... ...... ID . . . . . . .  i ....... 2 ....... 3 ....... 4 5 6 7 8 9 10 
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LINE 111 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 . .  ..... 9 ...... 10 

' curve 4 
136 RX 0 . 0  90.0 110.0 191.0 223.0 230.0 2 5 5 . 0  281.0 
117 RY 138.0 5 3 6 . 0  5 3 5 . 0  5 3 2 . 0  531.0 5 3 2 . 0  535.0  5 3 8 . 0  

- curve 2 
160 RX 0.4 4.0  18.0 5 3 . 0  101.0 111.0 114.0 iS0.0 
161 RY 5 4 2 . 0  541.0 119.0 533.0 534.0  137.0 538.0 542.0  

HEC-1 INPUT PRCE 5 

LINE ID ....... 1 ....... 2 ....... 3 ....... P ....... 5 ....... 6 ....... 7 ....... 8 ....... 4 ...... 10 

"Graph 
165 U I  0 . 0  3 4 . 3 3  3 * . 3 3  5 5 . 2  119.88 173.28 2 2 0 . 6 1  260.1'1 296.99 311 .64  
166 UI 329.0 1 2 4 . 8 ' 1  107.48 2 1 4 . 1 3  231.11  1 P 8 . * 7  169.72 1 4 4 . 9 9  1ZS.35 103.98 
167 UI 89.98  75 .13  64.72 1 5 . 4 6  5 0 . 6 1  36.39 36.39 2 6 . 7 9  2 3 . 5  2 3 . 5  
168 UI 2 2 . 5 5  8 . 9 6  8 . 1 6  8.36 8.36 8 . 3 5  8.36 8.16 8.36 8 . 9 6  
159 U i  8 . 3 6  0 . 0  
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' curre 5 
199 RX 6 . 0  2 7 . 0  $4.0 101.0 162.0 140.0 1'18.0 2 0 0 . 0  
2 0 0  RY 5 3 5 . 0  132.0 5 3 0 . 0  5 2 6 . 0  5 2 6 . 0  512.0 134.0  5 3 1 . 0  

1 HEC-1 INPUT 

LINE iD ....... l...... . 2 ....... 3 ....... P. ..... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

". 
HEC-I INPUT PaGE 7 

Project Engineering Consultants, Ltd 



- S-Craph 
219  UI 0.0 $ 2 . 0 2  92.02 94.7  26L-17 37<.01 4 8 0 . 3 8  5 8 8 . 7 1  676 .77  775.97 
280 U I  8 2 4 . 6 2  871.02 881.9 8 6 9 . 6 1  813.27 761.69  661.5 586.1'1 109.21 $ 4 7 . 8 1  
281 UI 390.24 3PZ.25 297.21 261.61 2 2 4 . 4 9  197.34 111.49 151 .74  1 4 1 . 1  109.51 

1 HEC-1 INPUT PAGE 8 

282  UI 9 7 . 5 4  97.54 66.12 6 2 . 9 9  62.99 62.99 '10.69 2 2 4  27.4 2 2 . 4  
283 UI 2 2 . 4  2 2 . 4  2 2 . 4  22.6 2 2 . 4  22 .4  2 2 . 4  2 2 . 4  0 . 0  

284  KK OIzCCNmE 03rR 
285  HC 
286  aZ 

1 
SCHEMATIC DTMRPM OF S T R E M  NETWORK 

INPUT 
LINE IYI ROUTING I--->) DIVERSION OR PUMP FMW 

NO. I. I CONNECTOR I<- - - )  RETURN O r  DIVERTED OR PIMPED FLOW 

55 I s l e  
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[ * ' * I  RUNOFF A L S O  COMPUTED RT THIS LOC&TION ...... "*.. ............................... ....................................... 
. FWOO HYDROGRAPH PACKAGE IHEC-11 ' 

JON 1998 

VERSION 4 . 1  

HEC-1 Analysis using WNS 
Senilnei Watershed Zone a rDS 
Flood contra1 oirtrist Of Maricopa caunty 
Area C 
100-year 6-hr Storm Modelrng 
B~ ~~~~~~i ~ngineering connulranra 
Nay 2006 

9 I0 OUTPUT CONTROL VARIABLES 
lPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
Q S C m  0. HYDROCWLPH PLOT SCmE 

IT HlDROCWiPH TIME DATA 
NNIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1JAN96 STRRTlNO DP-TE 
I T m C  0000 STARTINO TIME 

NQ 300 N U ~ B E R  OF ~ ~ O R D G W ~ P H  0RI)INmES 

. U.S. ADMY CORPS OF ENCINZERS 

* HYDROLMiIC ZNClNEERlNC CSNTER 

609 SECOND STREET 

DAVIS, CAIIFORNIII  9 5 6 1 6  

(9161 156-1101 

Project Engineering Consultants, Ltd. 



Scnri~iel M'xcrslicJ 700e A Flo,rJplni~l D c l i ~ i ~ u t ~ o n  StuJ! 
'I':clin~cal Data N u ~ c o u ~ ~ k .  hlarsl~ 2t1(17 

COMsUTAVlON INTERVAL . O B  HOURS 
TOT% TlNE BaSE 2 6 . 3 2  HOURS 

ENGLlSH UNTTS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVXTlON 

SQUARE MILES 
INCHES 
FEET 
CUBlC FEET PER SECOND 
ACRE-FEST 
ACRES 
DECREES NiHRENHElT 

11 110 INDEX S T O W  NO. I 
STNI 3.20 PRECIPITATION DEPTH 
TRDii .01 T W S P O S I T I O N  DRRINRCE AREA 

16 Jli lNDEX STORM NO. 2 
STRM 3.18 PRECIPIT((T1ON DEPTH 
TRDA .10 TRiWSPOSlTlON DRAINkGE AREA 

PREClPITi iTION PATTERN 
.oo . 0 0  .oo .00 . 0 0  
.ao .oo .oo .oo . o o  
. O D  . 00  . O O  .oo . 0 0  
.0o  . o o  .oo .01 . a t  
. 03  .a3  . O S  . 05  . U S  
.03 .01 .Ol .01 .01 
. O D  . oa .UU .oo . o o  
. 0 0  . o o  

INDEX STORM NO. 3 
STRM 3.16 PRECIPITATION DEPTH 
TRDR 1.00 TRiWSPOSITION DRAINaGE ARE& 

P R E C l l l T i i T I O N  PATTERN 
. O D  .oo . UO .oo  .oo 
.OO .oo . 0 0  . 0 0  .oo 
.oo .00 . o o  . 0 0  .00 
.oo  .ao .oo .01 .01 
.03 . U I  . 0 6  . 0 6  . 0 6  
.03 .01 . U I  . (11 .Ol 
.00 .oo .00 .UO .oo  
.00 .00 

2 6  JD INDEX STOW NO. 4 
ST- 1.01 PRECIPIT&TION DEPTH 
TROR 5.00 TMWSPOSITION O m I N I T E  i iREi i  

PREClPITiiTION PATTERN 
,oo  . 0 0  
. 0 0  .DO 
.UO . 0 0  
.oo .eo  
.03 .01 
.US .02 
. O D  . o o  
. O D  .oo 

31 JD INDEX STORM NO. 5 
ITW 3.01 PRECIPIT&TION DEPTH 
TRDii 10.00 TWSPOSITION D R A l N i i u E  ARE* 

PRECIPITATION PliTTERN 
.00 .oo 
.01 .01 
.oo  .UO 
.OI . a 1  
.03 .03 
.04 . O Z  
. a 0  .00 
.OO .oo 

15 JD INDEX STOW NO. 6 
STW 2.91 PRECIPIIkTION DEPTH 
TRDR 2 0 . 0 0  TRANSPOSITION DRAINIIGE AREA 

4 1  JD INDEX STORM NO. 7 
STRM 2.85 PRECIPITATION DEPTH 
TRDii 30.00 TRIWSPOSlTlON DRAINACE RREA 

Project Engineering Consultants, Ltd. 



4 6  JD INDEX STORM NO. 8 
STRN 2.78 PRECIPITRTiON DEPTH 
TRDR 40.00 TMSPOSITTON DRAINACE RRER 

.01 .Oi 

5 1  JI) INDEX STOW4 NO. 9 
bTN( 2.16 PRECIPIT#.TION DEPTH 
TRDA 100.00 T W S P O S I T I O N  DRAINAGE ARER 

5 2  P i  PRECIPITATION PATTERN 
.01 .01 0 1  . 0 0  .UO .DO .o, 
.01 . U 1  0 1  . Ol .01 .01 .01 
.Ol .01 .OI .o>  .Ol .01 . a 1  
.01 .01 .01 .01 . Ol .01 . 0 2  
. O J  .03 .04 .OP .a4  . O S  . O S  
.OP . 0 2  . 0 2  . 02  . OZ .02 . a 2  
.01 .01 .Ol .01 .01 .01 .01 
.01 .01 

WIIRNING EXCESS RT PONDlNO LESS THAW ZERO FoR PERIOD. EXCESS LET TO ZERO 

RUNOFF SUMWiRl 
FLOW IN C U B ~ C  Fern PER SECOND 

TIME IN HOURS, RRER I N  SQURRE MILES 

PElK TIME OF  AVERAGE F M W  FoR naxrnun PERIOD 
OPERATION STATTON rLOW PEilK 

8-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
lSnB 3 2 4 .  4 . 5 8  53. 1 3 .  13. 

HYDROGRAPH AT 
lSyB 911. 5 . 0 8  2 5 1 .  63. 61. 

2 COMSINED XT 
15rC 1035. 4.92  2 8 7 .  7 2 .  69. 

ROUTED TO 
lizR 1030. 5.33 2 8 7 .  7 2 .  69. 

HYDROGRAPH AT 
2 0 x 6  2 6 8 0 .  9 . 4 2  691.  174.  168. 

ROUTED TO 
Z O I R  2 6 6 4 .  5 . 2 5  691. 174. 168. 

HIDRffiRAPH AT 
20yB ' 1 5 0 1 .  5 . 0 0  409. t e a .  99. 

2 COXBINEL) AT 
ZDyC 16(9 1.17 989 .  251. 2a2 .  

ROUTED TO 
ZDyR 1539. 5.33 P89 .  251. 242 .  

BYDRffiRAPH l iT 
ZUXB 2 4 2 6 .  5.17 7 6 6 .  195.  1 8 8 .  

2 COMBINED AT 
Z O x C  5228.  5.33 1 5 4 2 .  395 .  180. 

ROUTEL) TO 
20x8 1 2 0 2 .  1 . 5 8  1542 .  195. 180. 

HYDROGRAPH XT 
3028 336. 4.75 64.  16. 15. 

ROUTED TO 
30zR 3 3 4 .  6 . 8 9  61. 16. 15. 

HlDROCRAPH i iT 
4018 1457. 5 . 0 0  408. 103. $ 9 .  

ROUTED TO 
#OrR 1446. 5.33 ( 0 8 .  103. 99 .  

HlDROCRAPH &T 
4518 3 4 . 3 3  36. 9. 9. 

ROUTED TO 
4 5 z R  3 1 1 .  4 . 5 0  36. I. 9 .  

HYDRffiRAPH AT 
POYB 8 .  a.75 8 6 .  21 .  21. 

BFiSIN NaYlNUN T l H E  OF 
AREA STME wv. STAGS 
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HYOROGWLPH AT 
P5yB 2 8 6 .  6 . 7 5  5 6 .  

I COMBINED AT 
PSyC n52. 5 . 0 8  516. 

ROUTED TO 
45yR 1713. 5 . 1 1  516. 

HYDROGWLPH A* 
3918 

HYDR0Cm.P" aT 
30yB 

4 COMBINED AT 
3 5 i C  

ROUTED TO 
3 5 1 R  

HYDRDBWiPH AT 
2518 

WOROGWLPH AT 
ZOWB 

a COMBINED AT 
25zC 

ROUTED TO 
2528 

2 COMBINED RT 
lOiC 

ROUTED TO 
lOlR 

HYDROCIWLPH AT 
iuys 

3 COMBINED AT 
l 0 Y C  

ROUTED TO 
lOyR 

HYIIROGWLPH AT 
0518 

HYDROCWLPH AT 
05yB 

3 COWBINED AT 
05.C 

ROUTED TO 
OSER 

HYDROOWLP" ilT 
0 3 8 8  

HIDROCWLPH AT 
03yB 

3 COMBINED AT 
0 3 z C  

'+' NORMAL END OF HEC-1 '" 
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- FLOOD HIDROGRXPH PiiCKIivt 16EC-11 

JUN 1998 

YERSTON 4.1 

. RUN M T E  21NOV06 TIME 12:09:51 * 

......................................... ....................................... 

. V . 5 .  ARMY CORPS OF ENGlNEERS 

* "YDROLrnlC MCINbERING CENTER 

609 SECOND STREBT 

DxYI., CIILIFOWIR 95616 

19161 156-1108  
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220 KK 4IrRCNIU(E P S I C  
221 RS I STOR 0 . 0  0 . 0  
2 2 2  RC 0.015 0 . 0 3 5  0.04  dOlB.25 0.0063 542.0  . curve 2 
223  RU 0 . 0  4 . 0  18.0 63.0 i O l . 0  ll3.o 114.0 130.0 

2 2 1  RY 5 < 2 . 0  54l.O 539.0 523.0  13a.0 137.0 538.0  5 4 2 . 0  
HEC-1 ZNPUT PAGE 6 

....... ....... ....... ....... ....... ...... LINE ....... ....... ....... ....... ID 1 2 3 4 5 6 1 8 4 10 

KK 352RCNPME 351C 
KO 0 0 . 0  0 22 
RS a a ~ o n  0.0 0.0 
RC 0.031 0.038 0 . 0 8  1301.71 0.0061 5 3 5 . 0  

curve S 
RV 5.0 2 7 . 0  4 4 . 0  101.0 162.0 190.0 138.0  200.0 
RY 135.0 592.0  530.0 5 2 6 . 0  1 2 5 . 0  5 3 2 . 0  5 1 4 . 0  5 3 5 . 0  

HEC-1 INPUT 

KK ZSzRCNIVIE Z S Z C  
RS 0 STOR 0.0 0 . 0  
RC 0.095 0.038 0.04  7 6 4 . 0 8  O . o O s 4  5 3 0 . 0  
' Curve 6 
RV 0 . 0  26.0 2 5 0 . 0  '126.0 4PP.O 473.0 495.0  116.0 

Project Engineering Consultants, Ltd. 
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". 
HEC-1 INPUT PaGE 8 

....... ...... ....... ....... ....... . . . . . . .  ...... ID ....... 1 ....... 2 ,...A S 6 7 8 9 10 

341 KK 03yB 
342 8ii 1 . 7 1 3  
343 L(i 0 . 1 5  0 . 3 5  1.962 0.398 3.551 

*_Graph 
I e I  V i  0 . 0  92.02 9 2 . 0 2  94.7  264.31  i7&.OJ 480.38 5 8 8 . 1 7  676.77  775.97 
$ 4 5  VI 8 2 4 . 6 2  871.02 881.9 8 6 9 . 6 1  831.27 161.69 661.1 186.19 609.21 447.81 

1 HEC-1 INPUT PACE 9 

LINE I D  ....... 1 ....... 2 ....... 3 ....... P ....... 5 ....... 6 ....... 1 ....... 8 ....... P ...... 10 
146 UI 390.21 3 4 2 . 2 5  297.21 261.61 ZZ#.P9 191.34 175.19 151.74 111.1 109.51 
1 4 1  UI 97.51 97.54 66.12 62.99 6 2 . 9 9  62.9'1 4 0 . 6 9  22.4 22.4  2 2 . 4  
348  UI 2 2 . 4  2 2 . 4  2 2 . 4  2 2 . e  2 2 . 6  2 2 . 4  2 2 . 4  2 2 . 1  0.0 

3+9 KK OJICCN"ME 03iR 
310 HC 
351 ZB 

SCWEmTIC DIliCRPM OF BTRERM NETWORK 
INPUT 
LINE I V i  ROUTINC I--->) DIVERSION OR PUMs FLol 

Project Engineering Consultants, Ltd, 



NO. ( . )  CONNECTOR ( < - - - I  RETURN OF DIVERTED OR PUnPED now 

118  1518 
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305 iOyC. .  ...................... 

If.') RUNOFF A L S O  COMPUTED &T THIS TiOCRTlON .......................................... 

VERSION 4.1 

" RUN DaTE 27NOV46 TIME 1 2 : U P : I I  ' 

HEC-1 Analysis using WMS 
Sentinel Watershed Zone Fi FDS 
Flood Control Diarricf or Mariropa county 
ilraa C 
100-year 24-hr Storm Nodeling 
B~ ~ ~ ~ j e c r  ~ngrneering con.ulronrr; 
May 2006 

I) I0 OUTPUT CONTROL VARIRBLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAII 0 .  HYDROGRAPH PLOT SCALE 

TT HYDROGRAPH TIME D T I I  
NMIN 5 MINUTeS I N  COMPUTATION INTERVAL 

IDnTE 1JIW91 STIIRTTNT DATE 
TT,W" 0""" STnnvIWG TIME ...... . . ~ ~  - ~ ~ ~ .  ~ ~~~~- 

NQ 300 NUnBER OF HYDROGRAPH ORDINATES 
NDIIaTE 23-98 ENDING O W E  
NrnIHE 0055 ENDlNC TIME 
ICENT 19 CENTURY M R K  

COMPUTATION INTERVAL . 08  HOURS 
TDTXL TIME BASE 2+.92 HOURS 

ENGLISH UNITS 
DRAINAGE h R S l l  SQUARE MILES 
P R E C l P l T i i T l O N  DEPTH INCHES 
LENGTH, ELCV&TION FEET 
FLOW CUBIC FEET PER SECOND 
BTOrn(iE VOLYML &CRE.FEET 
S U R W E  = E l i  RCRES 
TEMPERATURE DECRESS i i lHRENHEIT 

11 JD INDEX STOW NO. 1 
STRM 11.00 PRECIPITPlTlON DEPTH 
TRDA .01 TRRNSPOSITION DRAINRCE ARE& 

PREClPlTi iTlON PATTERN 
.00 ,483 
.oo . O D  
.oo  .UO 
.o0 . a 0  
. 0 0  .oo 
.a0 . O D  
.oo .00 
.DO .oo 
. D O  .a0 
.oo  . 0 0  
. 0 0  .oo  
.oo  .00 
.oo .00 
.01 .01 

U.S. ARnV CORPS OF ENGINEERS 

HYDROLOGIC ENGINESRING CENTER 

609 SECOND STREET 

DAVlS,  W l r O R N I P I  95616 

19161 716-1104 

Project Engineering Consultants, Ltd. 
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29 JD INDEX STORM NO. 2 
ITRM 3.80 PRECIPITATION DEPTH 
TRDA lO.00 T W S P O S I T I O N  DRAINAGE ARE& 

PRECIPITATION PATTERN 
.ao .oo 
.UO .00 
. 0 0  .00 
. O D  .oo 
.ao  .oo 
.oo ,011 
.00 .00 
. 0 0  . O D  
.oo . O D  
.00 .oo 
.00 .oo 
. 0 0  . O D  
. 0 0  . O D  
.Ol .01 
.41 .09  
.01 .01 
.oo  .ao 
. 0 0  .oo 
.ao .oo 
. 0 0  . 0 0  
. O D  .OU 
.oo . 0 0  
.00  .00 
. O D  . 0 0  
,083 . 0 0  
. 0 0  . 0 0  
. O D  .OU 
.oo . 0 0  
. 0 0  .00 

INDEX S T O M  NO. 1 
S T M  3.67 PRECTPlTiiTION DEPTH 
TRDA 2 0 . 0 0  T M S P O S I T I O N  DRAINAGE XREii 

41  JD XNDEX STOM NO. P 
STRM 3 . 5 5  PRECIPITRTION DEPTH 
TRDR 4 0 . 0 0  TRRNSPOSITION DRRINRCE RRER 

PRECIPITRTION PATTERN 
.UO .DO (10 
.oo  .00 .00 
.oo  .00 .00 
.DO .a0 . aa 
.DO .oo .oo  
.00 .00 .oo  
.oo  .00 . 0 0  
. 0 0  .oo 0 0  
. O D  .00 . o o  
.oo  .oo . 0 0  
.oo  .oo o a  
. O D  .00 . O U  
. O D  .oo . a 0  

Project Engineering Consultants, Ltd 
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19 JD INDEX STORM NO. S 
STRM 3 . P 3  PRECIPITiiTION DEPTH 
TRDX 80.00 TRWSPOSITION DWilNRCE AREA 

PRECIPITATION PATTERN 
.00 .OU 
.00 .00 
.oo  .ao 

71 JD INDEX STORM NO. 6 
STRM 3 . 3 6  PRECIPITATION DEPTH 
TRDA 1 2 0 . 0 0  T W S P O S I T I O N  DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 .oo 
.00 .UO 
.oo  .ao 
,011 .oo 
.00 .oo 
.00 .oo 
.00 .00 
,110 .00 
.DO .oo 
.oo  .00 
.DO .a0 
. D O  .00 
. D O  . a 0  
.01 .o, 
.03 .OP 
.ox .01 
. 0 0  .00 
. 0 0  .00 
,oo  .OO 
.oo  .oo 
.DO . O D  
.00 .OU 
0 0  .00 
,110 .00 
.00 .oo 
.00 . O D  
.oo .ao 
.OU .oo 
. 0 0  .00 

83 JD INDEX STORM NO. 7 
STRM 3.28 PRECIPITP-TION DEPTH 
TRDll 200.00 T W S P O F I T I O N  DRAINAGE RRER 

PREClPiTi iTION PATTERN 
.oo .oo 
. 0 0  .UO 
.00 .oo 
.oo  .00 
.00 .00 
. O D  .ao 
.00 .oo 
.00 . O D  
.on .oo 
. 0 0  .oo 
.oo .oo 
.00 .oo 

Project Engineering Consultants, Ltd. 
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IPNCM 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 22 SAVE HYDROCRllPH ON TH15 UNIT 

ISWl 1 ilRST ORDINATE PUNCHED OR SAVED 
ISAYZ 300 ULST ORDINATE PUNCNED OR SAVED 

TlMlNT ,083 TIME TNTERVaI. IN HOURS 

I S A V Z  300  ULST ORDINATE PUNCHED OR SAVED 
TINiNT , 0 8 5  TIME INTERVAL IN HOURS 

RUNOFF SUIVULRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, iiREii IN SQUARE NILE4 

PEiiK TINE OF RVEMCE FLOW FOR MlViIMrm P E R l O D  
OPEMTION STATION FLOW PEiiK 

6-"OUR 24-HOUR ,?-HOUR 

HYDROGRAPH AT 

HYDROCRllPH i lT 

2 CONBlNED AT 

ROUTED TO 

HYDROCRAPH AT 

ROUTED TO 

RfDROORAPH AT 

2 CONBlNED AT 

ROUTED TO 

HYDROGRAPH AT 

2 ConslNEO AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HPOROGRllPH XT 

ROUTED TO 

HYDROCRAPH AT 

HYDROCRAPH liT 

4 COMBINED a'' 

ROUTED TO 

BASIN W I M W  TlME O F  
AREA STAGE b!AV STACE 

Project Engineering Consultants, Ltd 
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H*DROC.RRPH iiT 
3118 39. 12.08 5. 

HYDROCRRPH AT 
30yB 51.  12.25 P. 

4 COMBiNEIl ilT 
3 5 z C  1916. 13.08 554. 

ROUTED TO 
3iiR 1907. 13.08 554. 

HYDROGRAPH AT 
Z S r B  3 8 .  12.17 2.  

HIDROCRRPH AT 
ZOWB 162. 1 2 . 6 1  29. 

I COMBINED ilT 
25% 1 7 5 9 .  13.50 2285. 

ROUTED To 
25DR 1 1 6 0 .  14.10 2285. 

"IDROeRRP" XT 
iOlB 201. 1 2 . 6 1  3 4 .  

2 CONBINED AT 
lDiC 7790. 13.50 2313. 

ROUTED TO 
iOzR 7 5 9 1 .  1 3 . 1 5  2309. 

ROUTED TO 
lOyR 7946. 1 4 . 0 8  2599. 

HYDROGRAPH AT 
05iB 2 3 5 .  12.58 3 8 .  

ROUTED TO 
O i z R  8063. 14.17 2 7 0 5 .  

HYDROGRAPH AT 
011B 2 1 .  12.08 1. 

HYDROCRRPH AT 
03yB 899. I Z . P Z  2 0 1 .  

3 COMBINED AT 
0 3 z C  8160. 1 4 . t 7  2 8 6 6 .  

." NO-& END O r  HEC-1 '" 

Project Engineering Consultants, Ltd. 
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....... ....... ....... ....... ....... ...... LINE ID . . . . . . . I . . . . . . .  2 ....... 3 ,  ..... ..( 5 6 7 8 9 10 

........... . 6-hour dirtribution, pattern 4.1 
PC 0 . 0  0.0212 0.03i5 0.0515 0.0715 0.0877 0.106 0.1261 0.1413 0.1618 
PC U . I B 1 2  0.2036 0.2367 0 . 2 8 1 7  0 . 3 6 1  0 . 5 0 1  0 . 6 1 5 9  0 . 7 7 0 4  0 . 8 1 3 2  0 .8864  
PC 0.9215  0 .944  0.9633 0 . 9 8 1 1  1.0 

. > '  ,. :. 7, ::. 7 .  
6 1 .  > i b  ... ir .. 

, . I  i i i  i,. . i :  
, 1 " .,. I. . 

Ki( D S r R C N M E  DSnC 
R I  8 STOR 0 . 0  0.0 
RC 0.085 0 , 0 7 8  0 . 0 8 5  9263 .54  0.0054 5 9 0 . 0  - curve I 
RX 0 . 0  201.0 108.0 405.0 436.0 459.0  445 .0  521.0 
RY 590.0  571.0  161.0 5 6 2 . 0  5 6 2 . 0  570.0 581.0 5 9 0 . 0  

HEC-1 INPUT 

81 
8 8  

LINE 

' curve 1 
R1( 0.0 201.0 3 0 8 . 0  4 0 5 . 0  836.0 e 5 9 . 0  1 9 5 . 0  521.0 
RY 5 9 0 . 0  573.0 5 6 7 . 0  5 6 2 . 0  5 5 2 . 0  5 7 0 . 0  5 8 1 . 0  190.0 

Project Engineering Consultants, Ltd. 
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....... ....... ....... ..... ....... ....... ....... ....... ...... LINE 10 1 2 3 . . , . . A  . . 5  6 7 8 3 10 

131 UI 17.81 0 . 0  

131 KK OSVCCN-E 05°F 
191 HC 

* S-Graph 
168 U I  0 . 0  118.83 110.83 2 6 1 . 7 1  473.36 6 5 1 . 9 1  811.59 986.19106-1 .24  1138.77 
169 UI 1133.5 1014.71 959.07 807.71 6 7 7 . 0 2  571.97 4 8 5 . 2 6  $03.15 3 4 2 . 4 5  2 8 2 . 1  
170 UI 237.8 2 0 6 . 0 5  1UZ.Z 131.06 125.95 94.32 81.34 81.34 6 5 . 4 8  2 8 . 9 2  
171 U I  28.92  2 8 . 9 2  28 .92  ZB.P2 28.92  2 8 . 9 2  28 .92  28.92 0.0 

HEC-1 INPUT PlViE 5 

....... ...... . .  ... . . . .  .. .... . . . .  ... ..... LINE I D . .  1.. . . 2 . .  3 .  ..L. . .5.  . . 6  . 7 . .  . . . a  g .  ..I0 

112 KK OlrCCNIUISIE USril 
173 WC 
1 7 4  ze 

SCHEmTIC DlRCIRPW Or STREM NETPlORK 
INPUT 
LINE I Y I  ROUTINS (--->I D ~ V E R S I O ~ ~  OR PUMP FLOW 

NO. I .  I CONNECTOR (<  ...) RETURN OF DIVERTED OR PUMPED FLOW 

Project Engineering Consultants, Ltd, 
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* RUNDRTE 27NOV06 TINE 12:13:33 * 

.~..~ - 
100-year 6-hr Storm Madelinl 
BY ~ r a l e c r  ~ngrneering consultants 
May 2006  

9 10 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT O PLOT CONTROL 
YSCAL 0. HYDROCWPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NNlN 5 MiNUTES IN COMPUTATION INTERYIIt 

I O m E  lam94 STARTING DATE -~~~~ 
ITIME 0 STARTING TINE 

NQ 0 NUMBER O F  HYDRWRAPH ORDINLTES 
NODaTE ZJ-94 ENDING DATE 
NDTIME 0055  ENDING TIME 
ICENT 19 CENTURY WARM 

CONPUTATION INTERYXL . 0 8  HOURS 
TOTAL TIME BliSE ZP.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SOOXRE NILES 
PRECIPITITION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECONO 
STODACE VOLUME ACRE-FEET 
SURFACE RRER ACRES 
T E N P E W L I R E  DEGREES FAHRENHEIT 

l i  JD INDEX STORN NO. 
STOM 
TRDa 

12 PI  PRECIPITATION 
. 00  
.00  
.00  
.oo 
. 03  
."3 
.oo 
. 0 0  

16 JD INDEX STOW NO. 
ST* 
TRDR 

17 PI PRECIPITATION 
. O U  

3.20 PRECIPIT?.TlON DEPTH 
.01 T W S P O S I T I O N  DDAlNAOE iiREIL 

. U.S. iiWY CORP5 OF ENGlNEERS 

* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DXYiS. CW,ITORNIn 91616 

(Pi61 156-1104 

3.18 PRECIPITRTION DEPTH 
. S O  T-SPOSITION DRAINAGE *RE& 

Project Engineering Consultants, Ltd, 
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. 01  .01 
i 

RUNOFF SUNWRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN 80UR4, ARER IN SYUILRE MILES 

PERK TIME OF AVERAGE FLOW FOR WAXINUN PERIOD 
OPERATION STXTZON FLOW PEAK 

$-HOUR Z(-HOUR 72-HOUR 

HYDROGRAPH AT 
DSIB 1 8 1 6 .  5 . 5 0  116.  l 8 l .  177. 

HYDRoaRAPH aT 
OZyB 2172. 6.17 1056. 2 7 s .  2 6 9 .  

2 COMBINED AT 
05rC 3273. 5 . 8 3  1533. 400. 386. 

ROUTED TO 
OSZR 3224 .  6 . 3 3  1~21. 400.  386. 

HYDROGRAPH AT 
45x8 626.  a . 8 3  13e. 3 4 .  32. 

HYDROGRAPH AT 
OSWB 2018. 5 . 4 2  6 8 9 .  173. 166. 

3 COMBINED AT 
05xC 3 8 7 4 .  5 . 9 2  1910. 5 0 5 .  4 8 6 .  

ROUTED TO 
DSXR 38111. 6.42  1897. 5 0 5 .  4 8 6 .  

HYDROGRAPH XT 
05VB 889.  4 . 1 5  173. a # .  '12. 

HYDROCRAP" FIT 
U5uB 4 .  5.34 269. 57. 6 5 .  

3 COMBINED XT 
05°C 3950. 6 . 3 3  2023. 5 6 8 .  5 2 8 .  

ROUTED TO 
DSvR 2 .  5 . 6 7  ZOli. 5 4 8 .  528. 

HYDROGRAPH AT 
OSfB 1 8 9 .  5 . 0 8  210. 53.  51. 

HYDROGRAPH AT 
05.8 1543. 4.83 350. 8 8 .  8 6 .  

3 COMBINED AT 
OSiC 3920. 6 . 5 8  2182. 5 0 7 .  181. 

ROUTED TO 
OItR 3194. 1 . 2 5  2108. 597.  571. 

HPDROGRAPH AT 
DSrB 1289. 4.61  241. 6 0 .  5 8 .  

2 COMBINED a'! 
05rC 3 1 9 4 .  7 . 2 5  2111. 529. 506.  

'-' NORMAL END OF HEC-I .'' 

BASIN naYiNUN TINE OF 
AREA 4 T G E  W ITRCE 

Project Engineering Consultants, Ltd. 
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+ FLOOD HYDROGRAPH PACKAGE (HEC-11 ' 
JUN 1998  

VERIlON 4 . 1  

' RUNDATE 21NOVO6 TIME 12:08;16  * 

U.S .  PiRMY CORPS OF ENClNEERS 

HIDROLCGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS, C A l l F O R N l i l  95616 

,916) 156-1104 

X X XXXXXXX YXXXX 
X X X  I X  XX 
X X Y  X X 
XXXXU(X XXXX X XXXXX X 
X X X  X X 
X X X  x x X 
X X XXXXXXX XXXXX XXX 

THIS P R O O m  REPWLCES RLI PREY~OUS VERSIONS OF HEC-1 iWOlN AS HECl (JAN 731. HEClCIr, HECIDB, PND HSC1W. 

THE OEQINITIONS Or YIIRIIBLES -RTIMP- iWD -&TIOR- HAVE CHRNCED FRO# THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -PMSKK- ON RM-CARD WAS CHWOED WITH REVISIONS DATED 28 SdP 01. THIS IS THE FORT-77 VERSION 
NEW OPTIONS: DmBREPIK OUTFMW SUBMERGENCE , BTNCLE EVENT 0-GE CALCULATION. DSSZWRITE STiiGE FREQUENCY, 
DSS:REID TINE BERISS aT DESIRED CALCULATION IW7ERVD.L LOSS RATE:GREEN m D  W P T  INFILTRATION 

KINEMILTlC IIIVE:  NEW FINITE DIFFERENCE ALGORITHM 

LINE 10 ....... 1 ....... 2 ....... 3 ......, 4 ....... 5 ....... 6 . .  

ID HEC.1 linalySi. using wMs 
10 sentinel Warerrbed Zane A FDS 
ID m o d  control ~ i ~ t r i r t  ot ~nricopa county 
ID Area D 
10 100-year 26-hr storm Modeling 
ID By srajec* Engineering consuitant= 
ID Nay 2006 
.DIaG- 
iT 5 01JiW54 0 300 ." 

. 24-hour di.iribuLlon 
48 PC 0.0 0.002 0 . 0 0 5  0 . 0 0 8  0 . O l l  0.014 0.017 0 . 0 2  0.023 0 . 0 2 6  

4 3  PC 0 . 0 2 9  0.032 0.031 0 . 0 3 8  0.061 0 .044  0 . 0 4 8  0.052 0 . 0 5 6  0.06 

50 PC 0.064 0 . 0 5 8  0 . 0 7 2  0 . 0 7 6  0 . 0 8  0 . 0 8 5  0.09 0.095 0.1 0.105 

HEC-1 INPUT PAGE 2 

Project Engineering Consultants, Ltd 
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....... ....... ....... ....... ....... ...... LINE ID ....... I ....... 2 ....... 3 ....... 1 3 G 7 0 9 1" 

SCHEMATIC DIRCWUl OF STREAM NETWORK 
INPUT 
LINE ("1 ROUTING (--->I DIVERSION OR PUMP FLOW 

NO. 1 .  i CONNECTOR i<- - - I  RETURN OF DIVERTED OR PUMPED now 

llS 0518 

i'.*i RUNOFF ALSO COMPUTED AT THIS LOCilTION >... ",..***." ............................ ....................................... 
. U.S. &.MY CORPS OF ENGINEERS 

Project Engineering Consultants, Ltd 



* HYDROLOGIC ENGINEERING CENTER 

SO9 SECOND STREET 

DaYIS. CXLlFORNlii 95616  

19161 156-1104 



35 JD i N i i E X  STOW NO. 3 
STRM 3 . 6  PREClPllXTION DEPTH 
TRDA 2 0 . 0 0  T-SPOSTTION DRRINRCE RRER 

47 JD lNDEX STOW NO. I 
STW 3 . 5  PRECIPITaTION DEPTH 
TROA 80.00 TRRNSPOSlTlON DRRINXGE *RE* 

PRECIPITXTTON PATTERN 
. O D  .UO 
.oo  . O D  
.00 . O D  
.oo . 0 0  
.00 ."O 
.oo  .00 
. D O  .ao 
.DO . O D  
. 0 0  .00 
. D O  .oo 
.DO .oo 
.oo  .00 
. D O  . 0 0  
.Ol .01 
. D 1  .OP 
.01 .01 

5 9  JD INDEX STOM NO. 5 
STW 3.43 PRECIPITI(T1ON DEPTH 
TRDA 8 0 . 0 0  TiWlSPOSITTON DWIINaeE ARE& 

PRECIPITATION PXTTERN 
. 0 0  . 0 0  .00 
.oo . o o  .eo 
,083 . 0 0  .DO 
. O D  . 0 0  .DO 
.oo .OU .no 
. 0 0  . o o  . 0 0  
.00  . 0 0  . D O  
.oo . 0 0  . D O  
.oo . 0 0  .oo 
.oo . 0 0  .oo  
.oo .oo 
.00  .00 .oo 

Project Engineering Consultants, Ltd 
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INDEX STORM NO. 9 
STRM 3.19 PRECIPITATION DEPTH 
TRDa 500.00 TRPNSPOSITION DRAINIICIE *REX 

PRECIPITATION PATTERN 
. 0 0  . O D  . 0 0  
.00 . O D  . O U  
.00 .oo 0 0  
.oo .oo . 0 0  
.O" .00 . O U  
.00 .00 . O U  
. D O  .oo  .oa  
.DO .OO .no 
.DO .oo . aa 
.oo .OO .oo  
. D O  . 0 0  .OO 
. D O  .oo .oa  
.DO .OO .oo  
-01 .01 . U i  
.01 .09 .09 
. 0 1  .01 .01 
. D O  .OU .oo  
.DO .oo . U O  
.DO .oo .oo  
.00 .00 .oo  
.oo .00 .OO 
.DO .00 . O U  
,011 .ao .oo 
.oo .00 .oo  
.oo  .ao .UO 
. 0 0  .oo  .oo 
.oo  .oo .00 
. 00  ,830 .OO 
. D O  . O U  .a0 

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCFIb 
IPNCH 
IOUT 
ISl"il 
ISW* 

T l N l N T  

1119 KO OUTPUT CONTROL YaRIIIBTIES 
IPRNT 5 PRINT CONTROL 
I P M T  0 PLOT CONTROL 
OSCAII 0. HYDBoonaPs PLOT SCPlrE 
,PWC" 0 PUN=" COMPUTED "Y~ROGRAP" 

Project Engineering Consultants, Ltd. 
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163 KO OUTPUT CONTROL VARIABLES 
IPNIT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCliL 0. HYDROGRAPH PLOT ICRLE 
IPNCH 1 PUNCH COMsUTED HYDROGRAPH 
IOUT 22 SRVE HYDROGRAPH ON THIS UNIT 

ISRVl 1 FIRST ORDINIITE PUNCHED OR SAVED 
I S N Z  300 LAST ORDINRTE PUNCHED OR S1IYED 

TlMlNT . O B J  TIME INTERYil l  I N  "OURS 

OPERATION STATION 

"YDR0Ow.P" AT 
OSIB 

HYDROGRAPH AT 
05yB 

2 COMBINED F1T 
052C 

ROUTED TO 
052R 

3 COMBINED AT 
0 5 X C  

ROUTED TO 
DSXR 

HYDROCWPH AT 
05"s 

3 COMBINED AT 
05°C 

HYDROGRAPH ilT 
0 5 t B  

HYDROGRAPH ilT 
0 5 ~ 8  

I COMBINED AT 
D S t C  

ROUTED TO 
05LR 

2 COMBINED AT 
osrc 

." NOP-MIIII END Or HEC-1 '** 

PERK 
FLOW 

1912. 

2 5 8 8 .  

11117. 

$ 0 6 6 .  

491. 

2196. 

5297.  

1236. 

1 1 6 .  

7 2 2 .  

5551 .  

551P. 

67'1. 

147B.  

5 6 8 0 .  

5612. 

1115. 

5612. 

RUNOFF SLMmRY 
r L O l  IN CUBIC FEET PER SECOND 

TIME I N  HOURS, RRER IN SQUIIRE MILES 

TIME OF AVERAGE FLOW m R  NaYlNlM PERIOD 
PERK 

6-HOUR 24-HOUR 72-HOUR 

13.58  1 3 7 .  1 S 8 .  191. 

1P.08 1 2 5 4 .  329. 317. 

19.15  1910. 5 0 6 .  $ 8 8 .  

1 d . 2 5  1891. 1 0 5 .  P87. 

12.83 105. 2 6 .  2 5 .  

13.12 731. 1 8 4 .  177. 

13.92 2 5 5 2 .  683. 6 5 8 .  

1 4 . 3 3  2Ja5 .  5 8 2 .  6 5 1 .  

1 2 . 7 5  142. 16. 94 

11.93 231. 6 0 .  5 8 .  

14.17 2802 .  1 5 1 .  1 3 3 .  

1 4 . 5 0  2 1 8 9 .  1 5 8 .  730. 

11.48 117.  4 4 .  43 .  

12.83 321. 81. 78. 

1 6 . 4 2  3113. 861. 8 2 9 .  

15 .00  3063. 851. 8 2 0 .  

1 2 . 6 1  203. 51. 4 9 .  

15.00 3 0 1 7 .  894 .  861. 

BASIN MAXINUN T i N i  O F  
aREa STaGn NaY STAeG 

Project Engineering Consultants, Ltd. 
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FLOOD HYDROGRAPH PRCWLLiE (HEC-Il ' 

JUN 1998 

VERSION 4 . 1  

' RUN DATE 21NOVOS TIME 12:16:22 ' 

* 0,s .  X W l l  CORPS OF ENOINEERS 

* "YDRoLOrlC ENGINEERING CENTER 

603 SECOND STREET 

DAVIS, CALIFORNIA 95616 

(9161 756-1104 

THIS PRO.- REPLaCES iiLL PRBYlOUS VERSIONS OF HEC-I WOWN AS HECi iJiW 731. HEClCS, HECIIIB, IWD HEC1KV. 

...-- ~ ~~~ - - ~ - ~ - -  

KINEMTIC WAVE: NEW ilNlTE DIFFERENCE iiLGORITHN 

nit-l lNPUT PAGE 1 

ID HEC.1 Analysis using WMS 
ID Senkina1 Watershed Zone R FDS 
ID rlood control ~irtrirt or ~ a r i s o p a  county 
ID Area E 
ID 100-year 6-hr Irorn nodeling 
10 BY P E O ~ ~ S ~  ~ngineering consultants 
10 M a y  2006  
fDTRCRRM 
IT 5 01JAN'lll 0 300 

JL1 3.008 10.0 
f 6-hour distribution, pattern 2 . 1  
F2 0 . 0  0.0134  O.Ols9 0.0287 0 .0443 0 . 0 5 7 4  0 , 0 6 9 4  0.0818 0.0949 O.lO76 
PC 0.1223 0.1382 0.1644 0.2063 0 . 2 9 0 2  U . a S 6 4  0 .6764 0.0069 0 . 8 7 6 5  0.3183 
PC 0.9471 0 . 3 6 0 8  0.9735 0.9873 1.0 
IN 15 O1JIW91 
i0 2.912 2 0 . 0  
1 +hour distribuLlo", pattern 3.1 
PC 0.0 0 . 0 1 5 8  0.022 0.0329 0.0511 0 . 0 6 6 3  0.0799 0.0948 O.ii02 0.1216 
PC 11.141 O.li87 0.1828 0 . 2 1  0.3122 0.4118  (1.6584 0.7929 0.8643 0.9087 
PC 0 . 9 P 3 1  0 . S 8  0 . 9 1 1 8  0.9863 1.0 
IN li O1JIW9P 

; 6-hour dislribuiion, pattern 3.1 
PC 0.0 0.0172 0 . 0 2 5 6  0.0378 0.0561 
PC 0.1513 0.1702 0.1$61 0 . 2 4 3 9  0.3263 
PC 0.939 0.954'1 0.9697 (1 .9851  1.0 

PACE 2 

Project Engineering Consultants, Ltd 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

LINE ID ....... l ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... g ...... 10 
PC 0.0 0.0182 0.0281 0.0419 
PC 0.1186 0 . 1 1 8 3  0 . 2 0 5 6  0.2517 
PC 0.9358 0.9519 0 . 9 6 8 2  0 . 9 8 4 3  
IN 15  OlJ-911 
JD 2 . 5 6  100.0 . 6-hour dlstribufion, pattern 4.1 
PC 0 . 0  0.0212 0.0353 0.0515 
PC 0.1812 0.2036 0 . 4  0.2811 
PC 0.9256 0.9P< 0.9633 0.9817  

LINE 

XR IOIRCNIIME 3 0 1 ~  
RS 8 STOR 0.0 0.0 
RC 0 . 0 5  0.034 0 . 0 5  9l33.oS o . 0 0 3 7  so3 .o  

NIYB z 
RX 0.0 1 7 8 . 0  363.0 44l.0 $ 5 7 . 0  4 9 8 . 0  533.0 8 5 5 . 0  
RY 603.0 597.0  195.0 591.0 593.0 5 9 5 . 0  596 .0  6 0 9 . 0  

RK 30x8 
BR 1.395 
LC 0 .  0 . 3 5  9.95 0.1) 0.0 . S_(.raph 
UI 0 . 0  10.8P 70.84 70.84  191.17 275.09  362.35 9 4 0 . 4 5  506.39 189.32 
UI 633.78 659.31 678.91 6 1 5 . 8 7  641.11 615.37 531.64 375.07 110.7P 362.03 
UI 318.98 2 1 9 . 8 6  2 4 4 . 2 1  212.62 190.91 1 5 8 . 1 9  1 1 0 . 4 5  130.99 108.63 1 0 a . 1 3  
UI 75.09 73.09 5 8 . 7 1  P B . 4 9  4 8 . 4 9  4 8 . 4 9  4 8 . 4 9  2 4 . 0 1  l7.Za 17.24 
UI 17.21 17.24 11.24 17.24 17.24 1 7 . 2 1  11.24 11.24 l7.ZP 0 . 0  

HEC-I INPUT PACE 3 

.... .... ... 10 ....... 1.. .2..  ..... 3 ....... I . . .  .... 5 . .  . . .  ..6. 7 ...... . 8 . .  . . . .  . 9 . .  .I0 

101 KK 30XCCNME SOXR 
102 "C 

103 KK JOXRCNPME 30Xc 
101 Es 2 STOR 0 . 0  0 . 0  
105 RC 0 . 0 5  0.034 0.05 3125 .58  0 . 0 0 6  603.0 

curve 2 
106 RX 0 . 0  178.0 363.4 441.0 457.0 4 9 8 . 0  133.0 8 6 6 . 0  
101 RY 603.0 197.0 595.0  593.0 593.0 595.0 196.0 5 0 3 . 0  

108 RR JSzs 

Project Engineering Consultants, Ltd 
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curve 3 
128 RV 128.0 142.0 173.0 182.0 186.0 221.4 179.0 '150.0 
129 RY 579.0 5 7 5 . 0  5 6 9 . 0  168.0 5 6 7 . 0  5 7 4 . 0  511.0 579.0 

1 HEC-1 INPUT 

LINE 

. . . . .  
HEC.1 INPUT 

ID . . . . . . .  1 ....... 2 ....... 3 ....... * ....... 5 .  

187 KK ZOXCCNiWE 20XR 
IS8 "C 

189 KK 2OXRCNiWE 20XC 
190 R5 10 STOR 4.0 0.0 
191 RC 0.04 0 . 0 3  0.04  8 9 7 4 . 6 4  0 . 0 0 5 5  5 0 1 . 0  

curve I 
192 RV 0 . 0  l l B . 0  3 2 4 . 0  613.0 1 9 2 . 0  826.4 1312.0 1626.0 
333 RY 6 0 7 . 0  6 0 5 . 0  601.0 6 0 2 . 0  6 0 2 . 0  603.0 5 0 4 . 0  6 0 1 . 0  

Project Engineering Consultants, Ltd. 
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201 KK ZLICCNRME 2irR 
208 HC 4 

HEC-1 INPUT PAGE 6 

....... ....... ....... ....... ...... LINE ID ....... 1 ....... 2 ....... 3 ...... L.... 5 S 7 8 9 10 

211 KR 1SIRCNRME lSlC 
238 R5 2 STOR 0 . 0  0.0 
239 RC 0 . 0 5  0.034 0 . 0 5  3151.4P 0.0019 190.0 - Curve 6 
240 RX 2DP.0 3 0 1 . 0  382.0 512.0 540.0  i7l.O 5 8 8 . 0  617.0 
2 ( 1  RY 490.0 6 8 8 . 0  1183.0 478.0 179.0 l 8 4 . 0  487.0 4 9 0 . 0  

* e_crapn 
245 UI 0.0 73.16 79.14 218.15 313.29 4 6 8 . 7 1  5 1 2 . 7  650.46  699.71  6 9 3 . 1 4  
246  UI 649.39  552.35 458 .08  374.01 510.06 2 5 4 . 1 2  ZlO.48 169.91 1 4 0 . 4 0  111.19 
247  UI 95.26  77.52 53.4& 5 0 . 0 7  5 0 . 0 7  33.95 17.8 11.8 17.8 17.0 
248  UI 17.8 1 1 . 8  1 1 . 8  4.0 

1 HEC-1 INPUT PAGE 7 

....... ....... ....... ....... ...... LINE ....... ....... ...... .... ID l 2 3 A,..... 5 6 7 8 3 10 

Curve 6 
2 5 4  RU 20'1.0 9 0 1 . 0  382.0 513.0 540.0 571.0 1 8 8 . 0  6 1 7 . 0  
2 5 5  BY 490.0  4 8 8 . 0  481.0 478.0  419.0 4 8 6 . 0  1 8 1 . 0  490.0  

Project Engineering Consultants, Ltd. 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

282 K K  05wB 
289 BR 2 . 4 1 3  
281 LC 0 . l i  0 . 3 5  3 .807  0.4al 0 . 0  

' $_Graph 
281 "I 0 . 0  106.26 106.25 106.26 2 0 2 . 6  333.81 448.25 5 5 4 . 5 8  6 6 4 . 2  7 4 6 . 2 5  
2 8 6  "1 856.51 926 .18  9 5 6 . 6 1  1018.12 1018.32 1016.52 965.22  835 .24  8 4 4 . 1 1  1 3 9 . 8 5  
287 "I 6 6 8 . 9 4  5PB.23 52'1.85 4 7 1 . 8 4  4 2 6 . 1 6  381.98 333.P 101.32 268.41 237.28 
288 UI 206.09 200.32 153.72 162.93 128.*5 112.62 112.62 9 1 . 9 6  72 .74  1 2 . 1 4  
283 Y I  7 2 . 7 4  7 2 . 7 1  61.99 2 5 . 8 6  21.86 2 5 . 8 6  2 5 . 8 6  2 5 . 8 6  21.86 2 5 . 8 6  
290 UI 2 5 . 0 6  2 5 . 8 6  2 5 . 8 6  2 5 . 8 6  2 5 . 8 6  2 5 . 8 6  2 5 . 8 6  0.0 

HEC-1 INPUT PXGt S 

LINE 10 ....... 1 ....... 2 ....... 1 ....... 4 ...... ...5 ....... 6 ....... 7 ....... 8 ....... 3 ...... 10 

1 
S C H W T I C  D I I I C I M  OF S T R E M  NETWORK 

XNPUT 
LINE ("1 ROUTING I--->,  DIYERSlON OR PUHP FLOW 

NO. I .  1 CONNECTOR ( < - - - I  RETURN O F  DIVERTED OR PDNPED FLOW 

Project Engineering Consultants, Ltd. 
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291 OSWC.. .......... 
I"-) RUNOFF A L S O  CONPUTEO &T TH15 LOCATION ,...... ** ...... * ............. , ............ 

JUN 1998 

VERSION a .  1 

- R U N D l i T E  27NdV06 TINE 12:16:22 . 
......................................... ....................................... 

HEC-1 Rnalyais using WMS 
Sentinel Watershed Zone A FDS 
Flaod Control DirLIisL Of WC~ISOPC COuniy 
area E 
100-year 6-hr storm Modeling 
BY P I D ~ ~ C L  ingineering consulrantr 
Nay 2006 

9 10 OUTPUT CONTROL VIIRIIIBGEF 
lPRNT 5 P R l N T  CONTROL 
IPLOT 0 PLOT CONTROL 
Q S C ~  4. HYDROCRAPH PLOT SCALE 

IT HYDROGRAPH TIME DRTR 
NNIN 5 MINUTBS IN COMPUTATION INTERML 

IDATE l J N 9 1  STARTINO DATE 
ITIME 0000  STARTING TIME 

Project Engineering Consultants, Ltd. 

U.S. ARMY CORPS OF ENCINEERE 

HYDROLajIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS,  CRLiFORNIA 95616 

,9161 756-1104 



No 100 NUMBER OF HYDROGRAPH ORDIN&?ES 
NDDRTE ZJRN9P ENDING DATE 
NmiNE 0 0 5 5  ENDING TiME 
ICENT 19 CENTURY MXRd 

CONPUTiiTION INTERVAL . 08  HOURS 
TOTAL TIME BXSE 2P.92 HOURS 

ENGLISH UNITS 
DRAINAGE iiREii SC-UIIRE MlLE.9 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVIITION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE iiREli ACRES 
TEMPERATURE DECREES PAHRENHEIT 

11 JD INDEX STORN NO. 1 
STRM 3.20 PRECIPITaTION DEPTH 
TRDA .01 TRRNSPOSITlON OMINAGE AREA 

12 P i  P~ECIPITXTIO~ PATTERN 
. 0 0  .oo . o o  .00 .OU . 0 0  .DO .oo . 00  . 0 0  
. O D  . 0 0  . 0 0  .OO . 00  .o0  .oo .oo .OU .oo  
. 0 0  . 0 0  . 0 0  .oo  .oo .oo . O D  ,830 .00  .oo  
.00  . 0 0  . 0 0  .01 .01 .Ol .01 .01 .01 . 01  
.03 .03 . 0 5  .05 . U S  . 1 5  .li .15  0 3  .01 
.03 .Oi .Ol .01 .01 .01 .01 .OO . O O  . 0 0  
.UO . O U  .DO .00 . 0 0  .OO .00 . 0 0  . 0 0  .OO 
. D O  .DO 

16 JD INDEX STORM NO. 2 
STRN 3.18 PRECIPITATI.ION DEPTH 
TRDR . 5 0  TRIWSPOSITION DRAINAGE ARE> 

17 PI PRECIPITATION PATTERN 

21 JD INDEX STORM NO. 3 
ETRN 3.16 PRECIPITATION DEPTH 
TROA l.aa T-SPOSITION DRAZNRCE ARER 

26 JD INDEX 5TORM NO. 4 
ST= 3.07  PREClPiTATION DEPTH 
TRM 5.00 TRIWSPOSITION DRAXIIINIIGE AREil 

PRECIPlTRTlON PATTERN 
. 0 0  .oo 
. O D  .oo 
.oo .oo  
.oo . 0 0  
.03 . 0 3  
.05 . O Z  
.00  .00 

INDEX STORM NO. 5 
S T W  3.01 PRECIPITATION DEPTH 
TRDA 10.00 TPJWSPOSITION DRAINXGE AREA 

PRECIPITATION PXTTERN 
.oo .a0 . U O  .UO .00 
.01 .01 . U U  . 0 0  .00 
. 0 0  . O D  . 0 0  . 0 0  .(m 

.01 .01 .01 .01 .o, 

.03 . 03  . 0 6  . 0 6  .06 

.( I4 . 02  .02 . o z  .01 

.00 .oo . o o  .oo .OU 

.00 .00 

36 JD lNDEX STORM NO. 5 
BTRM 2 . 9 1  PRECIPITATION DEPTH 
TRDA 20.00 TRRNSPOSITION DRAINAGE ARE& 

4 1  JD INDEX STOW NO. 7 
STRN 2 . 8 5  PRECIPITATION DEPTH 
TRD* 30.00 TRlWSPOSITION DWtINRCE AREA 

Pro.ject Engineering Consultants, Lid 



Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook, March 2007 

INDEX STORM NO. 8 
STRM 2 . 7 8  PRECIPITATION DEPTH 
TRDil 40.00 T W S P O S I T Z O N  DWINRCE RRER 

5 1  JD XNDEX STORM NO. 9 
STRM 2 . 5 6  PRECIPITATION DEPTH 
TRDa 100.00 TWSPOBITION DRAINAGE AREA 

5 2  P i  PRECIPITATION PATTERN 
. a t  .01 .OI .oo  .oo . o o  .01 
.Ol .01 .01 .01 .01 .01 .01 
. 01  .01 . 0 1  .01 .01 .01 .01 
. 01  .01 .01 0 1  .01 .01 . 0 2  
. 0 3  .03 . 0 4  . 0 4  . O 4  . D S  . D S  
.OP - 0 2  .02 . 0 2  .02 .02 .02 
.01 .01 .01 .Ol .o, 0 1  .oi 
.oi .01 

WARNING EXCESS AT PONDINC LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 
1 

RUNOFF a-RY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SOURRE MILES 

PEXR TINE OF AVERAGE FLOW M R  M I N U N  PERZOO 
OPEWLTION STATION FLOW PEiiK 

6-hOUR 21-HOUR 72-"OUR 

"YORWRAPH AT 
30yB 1457 .  5 . 5 8  5 5 0 .  139. 134. 

"YOROBRAP" AT 
3016 859 .  5.00 220 .  5 5 .  51. 

2 COMBINED AT 
30zC 1 8 8 3 .  1.31 694. 171. 169. 

ROUTED TO 
901R 1833. 5 . 9 2  690. 115. 169. 

HYDROGRAPH RT 
90x8 804 .  4 . 9 2  187. 17 .  4 5 .  

HYDROCWPH AT 
30WB 5 4 8 .  5 . 1 1  152. 9 8 .  1 7 .  

P COMBlNill iiT 
30xC 2163. 5 . 6 1  880 .  2 2 5 .  2 1 6 .  

ROUTED TO 
3 U X R  2149. 5 . 8 1  879. 2 2 5 .  2 1 6 .  

BYDRWRAPH iiT 
3118 991. 4 . 4 2  49. 12. 12. 

HYDROCWPH AT 
35yB 4 6 5 .  5 . 0 0  114. 2 8 .  2 7 .  

2 COMBINED i(T 

35zC 590. 4 . 3 8  151. 3 8 .  36. 

ROUTED TO 
liiR 187.  4 . 6 7  151. 3 8 .  36. 

HYOROCrnPH i(T 
39x8 16P. I.10 61. 13. 13. 

H Y D R W W P H  AT 
30uB 371. 4.58 5B. 15. 1 4 .  

4 COMBINED AT 
35zC 2211. 5 . 6 7  1010. 2 5 8 .  2 4 9 .  

ROUTeD TO 
35xR 2211. 1.61 1010. 2 5 8 .  249 .  

HYOROGrnPH iiT 
2018 962. 5.42 331. 8 3 .  8 0 .  

HYDROGRAPH AT 
20YB 6 5 4 .  1.33 210.  13. 5 1 .  

2 COMBINED AT 
2Ozc 1 4 2 2 .  5 . 4 2  4 8 2 .  121. 117. 

BASIN M l M m  TIME OF 
ARE& STaGS M sTar;r: 

Project Engineering Consultants, Ltd 
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ROUTED TO 

HYDRoCWPH AT 

2 COMBINED XT 

ROUTED TO 

HYDROCPAPH AT 

"YOROGPAP" AT 

P COMBINED AT 

ROUTED TO 

HYDRoGPAPH i iT 

ROUTED TO 

RYDROGPAPH i iT 

HIDROGPAPH ilT 

il COM81NED A* 

ROUTED TO 

HYDRoGWtPH RT 

Z COMBINED AT 

ROUTED TO 

HYDROGRAPH RT 

"I1OROGRAPH AT 

3 COXBINED l iT 

ROUTED TO 

HYDROr3m.P" XT 

2 COMBINED ilT 

Project Engineering Consultants, Ltd. 
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. RUN DiiTE ZINOVOS TIME 12:08:08 . 

..................... * ......... ++."*+.++. 

* ......... * ...... "*...b ................ 

. U.5. A M Y  CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND SPReeT 

DhVIS, C l i l l F O R N l i l  95616 

19161 756-1104 

X X XxxXXXX XXXXX x 
X X X  X X XX 
x x x  
XXXXXXX XXXX x XXXXX x 
X X X  
x x x  X X 
X x XXX*** XXXXX XX* 

THIS PROGRRM R E P U C B S  XLL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 711, HEClCS, HEClDB, AND HEClW. 

THE DEFIN~TZONS OF V ~ ~ R T A ~ L E S  -WIMP- RND -=TIOR- " w e  CHRNCED FROM THOSE useD w r m  THE ISII-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -RMSKK- ON M-CARD WXS CHiWCEIl WITH REYlSIONS DATED 28 SSP 01. THIS IS THE FORT-?? VERSION 
NEW OPTIONS: DiWBREAK OUTFLOW SUBMERCeNCE , SINGLE EVENT D W O E  CALCULATION. OSSZWRITE STRCE FREQUENCY, 
USS:RERD TIME SERlES AT OESlRED CFILCULATION INTERVAL 1055 U T E : C R E E N  AND W P T  TNFILTWiTlON 
KiNEWLTlC WRYE: NEW FlNITE DIFFERENCE RLCORlTHM 

LINE 

HEC-1 INPUT PLGE 1 

ID ....... 1 ....... 2 ...... .3. ..... 4 ..... .5 

I D  HEC- I  Analysis using WNS 
ID sentinel weterahe* gone R FDS 
XD rlood control ~istrist of ~arisopa county 
ID Area E 
ID 100-year 24-hr Storm Madeling 
ro BY PI-IBC~ ~ngineering consulianra 
ID May 2006 
*DIRCIVU( 
IT 5 OlJRN94 0 300 
7" 

- 24.hOYT diPLrihuti0" 
48 PC 0 . 0  0 . 0 0 2  0 . 0 0 5  0 . 0 0 8  0.011 0.014 0.017 0.02 0.023 0 . 0 2 5  
49 PC 0.029 0.032 0.031 0.018  0.041 0.044 O . O $ B  0 . 0 5 2  0 . 0 5 6  0.06 
5 0  PC 0.06P 0 . 0 6 8  0.072 0 . 0 7 6  0 . 0 8  0 . 0 8 5  0.09 0.095 0.1 0.105 

HEC-1 INPUT PliGE 2 

Project Engineering Consultants, Ltd 
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LINE IU ....... 1 ....... 2 ....... 3 a , . . .  .. 

.. 
PC 0 . 0  0 . 0 0 2  0 . 0 0 5  0 . 0 0 8  0.011 0.01P 0.017 0 . 0 2  0.023 0 . 0 2 6  
PC 0.029 0.032 0 . 0 3 5  0.038 0.041 0 , 0 4 4  0 .048  0 . 0 5 2  0.036 0 . 0 6  
PC 0.064 0 . 0 6 8  0.072 0 . 0 1 6  0 . 0 8  0.081 0.09 0.095 0 . 1  O.lO5 
PC 0 .  0 . 5  0.12 0.126 0.133 0.i$ 0.147 0.155 0.163 0.172 
PC 0.181 0.lgi 0.203 0.218 0.236 0.217 0 . 2 8 3  0.387 0.663 0 . 1 0 7  
PC 0.735  0 . 1 5 8  0.776 0 . 7 9 1  0.804 0 .815 0 . 8 2 5  0.824  0 . 8 4 2  0 . 8 4 P  

HEC-1 INPUT PACE 3 

LINE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 1 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 
102 PC 0 . 8 1 6  0.869 0 .869  0 . 8 7 5  0.881 0 . 8 8 1  0.893 0 . 8 9 8  0.903 0.908 
109 PC 0.913 0.918 0.922 0.926 0.93 0.g94 0.918 0.'1&2 0 . 3 4 6  0.35 
LOP PC 0.953 0.916 0.959 0.962 0.965 0.968 0.971 0.911 0.977 0.98 
105 PC 0.983 0 . 9 8 6  0.98'1 0.392 0.995 0.948 1.0 
146 IN 1 5  O1ZAN94 
107 JD 9.132 5 0 0 . 0  

Project Engineering Consultants, Ltd. 
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' curve 2 
RX 0.0 178.0  363.0 441.0 4 5 1 . 0  4 9 8 . 0  533.0 8 6 6 . 0  
RY 6 0 3 . 0  197.0  1 9 5 . 0  593.0 593.0 195.0 596.4 6 0 3 . 0  

HEC-1 INPUT 

LINE 

KK SOxRCNIVIE 30XC 
R3 2 STOR 0.0 0 . 0  
RC 0 . 0 5  0 . 0 3 e  0 . 0 5  3125.58  0 . 0 0 6  603.0 
' curve 2 
RY 0 . 0  178.0 361.0 641.0 < 5 1 . 0  1 9 B . 0  131.0 8 6 6 . 0  
RY 603.0 197.0 1 9 5 . 0  593.0 593.0  595.0 596.4 603.0 

L I N E  

KK 3IIRCN"ME 35iC 
RS 0 STOR 0 . 0  0 . 0  
RC 0.05 0.0111 0.01 1116.96 0 . 0 0 7 7  579.0 - curve 3 
w 128.0 1 4 2 . 0  171.0 182.0  186.0 227.0 379.0 450.0 
RY 579.0  1 7 5 . 0  169.0 5 6 8 . 0  5 5 1 . 0  5 1 e . O  1 7 3 . 0  5 1 9 . 0  

Project Engineering Consultants, Ltd. 
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. s_(iraph 
296 UI 0 . 0  51.08 7 9 . 2 8  195.55 3 0 4 . 3 3  136.91 461 .81  $ 8 9 . 5 4  970.26 $01.91 
297 UI 320.29 2 5 2 . 3 8  2 0 0 . 2 2  157.33 123.81 98 .82  79.16 5 7 . 9 8  4 9 . 6 9  3P.97 
298 U I  34.91 18.28 12.43 12.P3 12.13 1 2 . 4 3  12.+3 12.43 0 . 0  

HEC-1 INPUT PAGE 8 

LINE ID ....... 1 ....... 2 ....... 1 ....... 4 ....... 5 ....... 6 ....... 1 ....... 8 ....... 9 ...... 10 

' S-Graph 
UI 0 . 0  4 .  14.7 9 1 . 8 1  173.11 243.07 303.72 363.18 199.53 426.57 
"I 4 2 8 . G  1107.19 311.12  313.85 262 .4  223.25 188.72 160.72 132.64 112.69 
Ui 91.99 82.32 6 8 . 5 1  5 6 . 2 5  (7.18 $ 1 . 5 4  30.6 0 . 6  3 0 . 6  13.02 
"I 10.88 10.88  10.88 10 .88  10 .88  1 0 . 8 8  1 0 . 8 8  10.88 0 . 0  

REC-I INPUT PACE 9 

KK DSyRCNME 05- 
RS 8 STOR 0.0 0.0 
RC 0 . 0 5  0 .03P 0.03 7PBO.41 0.0023 1 1 9 . 0  
+ Curve 1 
RX 91.0 2 0 0 . 0  2 9 8 . 0  341.0 375.0 60'8.0 1050.0 l l l ( i . 0  
RY 479.0  $74.0 173.0 461.0 472.0 4 1 3 . 0  174.0  419.0 

KK 05"s 
B i l  2 . 41 ,  
10 0.15 0.35 3 . 8 0 1  0 . 4 4  0 . 0  . " <.-"k 

Project Engineering Consultants, Ltd. 
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SCHEWLTlC DIAGRPM OF STRE- NETWORK 
INPUT 
LINE I V I  ROUTING (--->i DIVERSION OR P m P  FLOW 

NO. I . )  CONNECTOR (<- - - I  RETURN O F  DlYERTED OR PWPED FLOW 

i l S  IOyB 

Project Engineering Consultants, Ltd. 
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311 05°C. ........... 
('+.I RUNOF? ALSO COMPUTED AT THIS MCRTION <..,......*. **... &..& .... *.* ....... *...*.. 

JUN 1998 

VERSION 4 . 1  

AEC-1 ilnalyris using IMS 
Sentinel Watershed zone A FDS 
Flood C O I I L ~ O I  Di922i~L at "aricopa CounrY 
s--n " " 
100-year 24-hr Storm Nodel ing 
By prajest Engineering C~nsvlfanrs 
Hay 2006 

9 i0 OUTPUT CONTROL VRRIABLES 
IPRNT 5 P U N T  CONTROL 
I P M T  0 PLOT CONTROL 
OSCAL 0 .  HIOROGRRPB P M T  SCALE 

IT HYDRMiWLPX TIME OkTii 
M M ~ N  5 MTMIITFS IN COMPUTilTTON INTERVAL ~ ~~.~ ~~-~ -~ ...... 

ZDATE IJiW'I4 STARTING O W E  
ITIHE 0 0 0 0  STARTING TINE 

NQ 300 NUMBER OF HIOROCRIIPH ORDINATES 
NDDaTE ZJIINP4 ENDING DRTE 
N m l N E  0055 ENDING TlNE 

CONPUTaTION INTERVAL .a8  HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENOLISH ONlTS 
OWLINACE i iRCI i  SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET 
rLOW CUBlC FEET PER SECOND 
STOWLGE VOLUME RCRE-FEET 
SURFLCE AREA ACRES 
TEMPERIITURE DEGREES FRHRENHElT 

11 JD INDEX STORM NO. 1 
STRM 6.00 PREClPlTXTlDN DEPTH 
TRDA .Ol TRWSPOSITION DRAINaGCIE ARE8 

PRICIPITATZON PATTERN 
. 0 0  .oo 
.00  . 0 0  
.00 . o o  
.oo . o a  
.00  . 0 0  

L U.S. ADMY CORPS OF ENClNEERB 

* BPOROL001C ENGINEERING CENTER 

609 SECOND STRBET 

DAVIS, CALIFORNIii 95616 

i v L 6 1  156-llO4 

Project Engineering Consultants, Ltd 
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2, JD INDEX S T O W  NO. 2 
STRN 3 . 8 0  PREClPITRTlON DEPTH 
TRDR 10.00 TMurSPOSXlIOlr DLUNliGE RREA 

IS JD . ZNDEX STORM NO. 3 
STRM 3 . 6 1  PRECIPITaTION DLPTn 
TRDii 2 0 . 0 0  TWWSPOSITION DRAINAGE RRER 

'ii JD INDEX STORM NO. 4 
SIRN 3.15 PRECIPTTi iTlON DEPTH 
TRDk 40.00 TRPNSPOSiTION DRIIINXGE AREA 

4 8  P I  PRECIPITATION PATTERN 

Project Engineering Consultants, Ltd. 
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INDEX STOW NO. 5 
STRM J . I I  PREClPiTATION DEPTH 

80.00 TRPNIPOSITlON DWllNiiCE RRER 

PRECIPITATION PATTERN 
. O D  .00 
.oo .00 
. 0 0  .UO 
.a0 . 00  
. O D  .a0  
.00  .OU 
. O D  .oo 
,083 .a0  
. 0 0  .UO 
. O D  . 00  
.oo . O D  
.a0 . 0 0  
. O D  . a 0  
.01 .01 
. 03  . 0 9  
. 01  . 0 1  
.0o  . a *  
.00  . 0 0  
.00  . 0 0  
.oo .oo  
.a0 . o o  
.00  . O U  
.00  . 0 0  
.OU . 0 0  
.a0 . 0 0  
. 0 0  . a 0  
.00  . 0 0  
.oo . 0 0  
.00  . OU 

lNDEX STOM NO. 6 
STW 3.36 PRECiPITiiTlON DEPTH 
TRDR 120.00 TRlWSPOSlTlON D U I N A G E  AREA 

PRECIPITRTION PSTTERN 
. 00  .oo 
.00 .oo 
. o a  . D O  
.oo  .oo 
.UO . O U  
. 0 0  .DO 
0 0  . 0 0  
.no .oo 
.00 .a0  
.oo  .oo 
.oo  .OO 
.DO . a 0  
. O U  .OU 
. D l  .01 
.03 .OP 
.Ol .OI 
.oo  . O D  
.oo  . 0 0  
.00 . O D  
.00 .UO 
.oo  .oo 
. O U  . O D  
. O D  .ao 
.00 .oo 
. 0 0  .oo 
.ao  .oo 
.a0 .oo 
."O .UO 
.ao .00  

89 JD INDEX STOW NO. I 
STW 3.28 PRECIPITATION DEPTH 
TRDR 200.00 T W S P O S I T I O N  DRAINAOE XREX 

PRECIPITRTION PI\TTERN 
.oo . 0 0  .00 
.00  .a0 .UO 
.00  . 0 0  .DO 
.0o  . 0 0  .DO 
.oa .oo .oo 

Project Engineering Consultants, Ltd, 
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91 .ID INDEX STORN NO. 8 
STW 3 . 2 2  PREClPlTATlON DEPTH 
TRDA 300.00 TRRNSPOSTTION DRAINAGE RRER 

PRECIPITATION PRTTERN 
.OO . 0 0  .00 
. 00  .oo  .DO 
.00  .oo .oo 
. 00  . O U  .DO 
.oo . 0 0  .00 
.00 .oo  .DO 
.UO . oa .oo 
.00  .OU .DO 
.00  . O U  . O O  
.oo . 0 0  .oo 
.00  . 0 0  .00 
.a0 . oa .oo 
.a0 .a0 .oo 
. 01  .Ol .01 
.03 .09 .09 
.ill .OI .a, 
.oo  . 0 0  .a0 
. 0 0  .DO .00 
.UO .oo .oo 
. O U  .DO .a0 
. 0 0  .oo .00 
.oo .oo .oo 
.00 .a0  .oo 
.oo . 0 0  .UO 
.oo  .oo .oo 
.00 .oo .oo 
.oo  .00 .OU 
. oo  .oo .oa 
.00 .oo .00 

107 JO lNI lEX STOW NO. P 
STRN 3.13 PRECIPITATION DEPTH 
TRDA 5 O O . O D  TWWSPOSITION DBAINXCIE ARE& 

PRECIPITATION PATTERN 
.00 .00 
.00 .oo 
.00 .oo  
.00 .00 
.oo . 0 0  
.00 .oo 
.00 . O D  
. 0 0  .UO 
.oo .oo 
.oo  .oo 
.00 .UO 
.oo  .00 
.oo .00 
0 1  .Ol 

119 KO OUTPUT CONTROL VRRIRBLES 
lPRNT 5 PRINT CONTROL 
IPLOT 0 PLM CONTROL 
QSCIIL 0. HYDROGRAPH PLOT SCIILE 

Project Engineering Consultants, Ltd. 
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IPNCH 
IOUT 

I S l i V l  
IbRV2 

TIMINT 

RUNOFF StBSARY 
FLOW IN CUBIC FEET PER SECOND 

TINE I N  HOURS, RRER IN IQURRE MILES 

OPERATlON STATION 

HYDROGRAPH AT 
30yB 

HPDROORAPH 8T 
30zB 

2 COMBINED AT 
3 0 i C  

ROUTED TO 
30zR 

HIDROTMP" iiT 
3 0 x 8  

HYOROGMPH ilT 
30WB 

3 COMBINED AT 
30XC 

ROUTED TO 
30XR 

HYDROGRAPH AT 
3518 

HYDROGRAPH AT 
35YB 

2 CONBINED AT 
35ZC 

ROUTED TO 
35zR 

HYDROORAPH AT 
35x8 

RPDROBRAPH AT 
30uB 

4 CO8BINED AT 
35XC 

ROUTED TO 
15XR 

HYDROGRAPH P.T 
2018 

HYDROGRAPH RT 
20yB 

2 COMBINED AT 
24zC 

ROUTED TO 
ZUIR 

HYDROGRAPH AT 
ZDXB 

2 COMBINED AT 
Z O X C  

ROUTED TO 
20XR 

HYDROCMPH AT 
2518 

HYDROGRAPH AT 
ZOWB 

4 COMBINED AT 
ZSIC 

ROUTED TO 
Z S I R  

"YOROGRAP" AT 
1028 

ROUTED TO 
l0iR 

HYDROGRElPH i iT 
l 0 X B  

PEAK TIME or A V E M M  ?Lor9 FOR M I M W  PERIOD 
FLOW PERK 

6-HOUR 21-HOUR 72-HOUR 

1502. 13.58 5 5 1 .  liil. 136. 

Project Engineering Consultants, Ltd. 
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HPDROGRIIPA XT 

P COMBINED AT 

ROUTED TO 

"YDROGRXP" FIT 

2 COMBlNED *T 

ROUTEI) TO 

"YDROaRXPH AT 

HYDROCRliPH AT 

3 COMBINED AT 

ROUTED TO 

HYOROOWPB 1\T 

2 COMBINED AT 

*+' NORWLL END OF HEC-1 *" 

Project Engineering Consultants, Ltd. 
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- FLOOD HYDROGRAPH PACXACE (HEC-1) ' 

JUN 1998 

RUN DATE Z1NOYO6 TIME 12:18:19 . 

X X XXXXXXX x n x x  
X X X  X x XX * X X  X X 
XXXXxXX XXXX * XXXXX X 
X X X  A X 
x X X  X x x 
X X XYXWXX X X X I X  XXX 

* U.S .  ARMY CORPS OF  ENGINEERS 

. BYORDLailC ENGINOERlNG CENTER 

609 SECOND STREET 

DIIYIS, CltLIFORNI* 95616 

19161 756-1104 

THIS PROCWVI REPLACES RLL PREVZODS YSRSIONS OF HEC-1 KNOWN RS HECl I J M  7 3 1 .  HEC1GS, BEClDB, M D  H E C i M  

LINE 

HEC-1 INPUT 

I D . .  . . . . .I.. . . . . . 2 . .  . . . . .3.. . . ..P. . . . ... 
ID HE=-1 Malyri .  using ms 
ID Sentinel Watershed Sane A Firs 
ID Flaed Control Distrirl of Mariropa County 
ID ilrea F 
ID 100-year 6-hr Storm Modeling 
ID BY erajert =npinsering consultants 
ID May Z O O 6  
7" 

~. ~ ~ 

' <-hour distribution, pattern 3 . 3  
PC 0.0 0.0172 0 . 0 2 5 6  0 . 0 3 1 8  0 . 0 5 6 5  0.0719 0 . 0 8 6 8  0.103 4 . 1 1 P 1  0 .11<2 
PC 0.1513 0.1702 0.1961 0.2439  0.9263 0 . 6 8 2 4  0 . 6 6 5 5  0 . 1 8 7 5  0 . 8 5 8  0.9031 
PC 0.999 0.95'19 0 . 9 6 9 7  0.9851 1.0 
IN 15 O1JiiN34 
Jli 2 . 1 8 4  10.0 
* 6-hour distribution. pattern 3 . 5  

HEC-1 INPUT 

Project Engineering Consultants, Ltd 
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JD 2 . 5 6  100.0 - 6-haur d i s t r i b u t i o n ,  pattern 4 . 1  
PC 0.0 4.0212 0.0355 0.0515 0.0715 0 . 0 8 1 1  0.106 0.1261 0.1643 0.1618 
PC O.lslZ 0.2036 0.2347 0.2037 0.167 (1.501 0 . 6 5 5 9  0.7704 0.83'12 0.8864 
PC 0.9216 0 . 4 4 a  0.9633 0 . P B h  1.0 

Kn i i lRCNiVIE l S i C  
RS 1 FLOW 0 . 0  0 . 0  
RC 0.0<1 0.038 0.0426616.31 0 . 0 0 5  493.0  . c u r e  
RX 96.0 1 4 9 . 0  150.0 2 0 2 . 0  223.0 2 7 5 . 0  351.0 1 0 4 . 0  
RY 195.0  494 .9  4 9 1 . 2  d32.0 4 9 2 . 0  $93.0 4 9 4 . 9  4 3 5 . 0  

KK I S y R C N M E  liYC 
8s 2 FLOW 0.0 0 . 0  
RC O.OP5 0.038 0 . 0 4 2  2 5 1 3 . 9 1  0.0018 2 0 . 0  
* curve 
RX 0 . 0  100.0 250.0 2 0 0 . 0  2 2 0 . 0  2 7 0 . 0  320.0 420.0 
RY 2 0 . 0  5 . 0  10.0 0 . 0  0 . 0  10.0 l i . 0  20.0 

HEC-1 INPUT PAGE 3 

ID ....... 1 ....... 2 ...... 3 ...... 6 . , ,  .....,..... 10 

KK ZSXRCNME Z S Z C  

RS 2 FLOW 0.0 0.0 
RC 0 .045 0.038 0.042 2011.8 0.001 2 0 . 0  . Cur_ 
RX 0.0 100.0 150.0 2 0 0 . 0  220.0 2 7 0 . 0  3 2 0 . 0  < 2 0 . 0  
RY 2 0 . 0  5 . 0  10.0 0.0 0.0 10.0 1 5 . 0  2 0 . 0  

Project Engineering Consultants, Ltd, 
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HEC-1 INPUT ~ i l ~ e  6 

119 RK O 3 S C N M E  26R 
160 HC 2 
161 CZ 

SCHEM&TIC DTiiCRRM OF STREAX JINETWORK 
ZNPUT 

LINE IVI ROUTING I--->) DIVERSION OR PUMP FMW 

NO. I. I CONNECTOR I<---) RETURN OF DIVERTED OR FUnPED FLOW 

111 10LC.. .................................. 
V 

Project Engineering Consultants, Ltd. 
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* FLOOD HIDROG-PH PACKACE IHEC-11 ' 

JON 1998 

YERSlON 4 . 1  

' RUN DRTE 21NOV06 TlME 12:18:1P 

. U.S .  IIWY CORPS OF ENGINEERS 

HYDROLff i IC ZNaINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616  

,9161 736-1104 

HEC-1 Analysis using WMS 
Sentinel Watershed Zone R FDS 
Flood contra1 District o* Maricopa county 

F 
100-year 6-hr Srorn nodeling 
~y ~ ~ ~ j e c t  ~ngineering consultants 
May 2006 

lo 10 OUTPUT CONTROL VXRliiB'EB 
IPRNT 5 PRINT CONTROL 
TPLOT 0 PLOT CONTROL 
C S W  0. HYDRff iWiPB PLOT SCILLE 

IT "YDROCRliPH TINE on** 
W I N  5 MINUTES IN COMPUTATION ZNTERVXl 

I O T E  IJRN3P STRRTING DATE 
ITlME 0000 STARTING TIME 

Ni? 100 NUMBER OF HYDRffiRllPH DRDINi lTES 
NDD&TE IJIW9P ENDING DATE 
NOTINE 0815 EHDiNO TIME 
TCENT 19 CENTURY MiiRK 

COMPUTATlON INTERYiiIi . O B  HOURS 
TOTAL TIME BRSE 8 . 2 5  HOURS 

ENGLISH UNITS 
DRliINaOE AREA SOUARE MILES ~~~~~ 

PREClPITATTON DEPTH INCHES 
LENGTH. ELEVilTION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLOME ACRE-FEET 
SURFACE ilRER RCRES 
TEMPERATURE DECREES FRHRENHEIT 

1 2  JD INDEX STOW NO. 1 
STRM 3.20 PRECIPITATION DEPTH 
TRDR .01 TRIUYSPOSITION DRAINAGE ARER 

13 PI PRECIPIT*TTON PATTERN 
.o0 .oo .00 .oo .DO . 00  .UO .00  .UO .oo 
.oo . O D  . U O  .00 . oo  . 0 0  .00  .00  .UO . 00  
. 0 0  .oo .oo . 00  .DO . oa o o  .oo .oo .oo 
. 0 0  .oo .aa .ol .01 .01 . O I  .ol .a> .03 
.03 .03 .45 . 05  . 0 5  .li .li .li .03 .03 
.03 .01 . 0 1  .01 .01 . 0 1  .01 . 0 0  .OO . 0 0  
.oo .oo .oo  . 00  .DO . 0 0  . 0 0  .00 . 00  .UO 

Project Engineering Consultants, Ltd 
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17 JD INDEX S T O W  NO. 2 
STRM 3.18 PRECIPITRTION DEPTH 
TRDA .iO T W S P O S I T I O N  DRRINRCE R R E I  

PRECIPITATION PATTERN 
.oo .oo 
.UO .oo 
.oo .00 
.UO .00 
.03 .OP 
.03 . 01  
. 0 0  . O D  
.(10 .00 

INDEX STORM NO. 3 
S T W  3.16 PRECIPITkTION DEPTH 
TRDA 1.00 TWVISPOSITION DmINIIGE ARE* 

lNDEX STORM NO. 4 
STRM 3.07 PRECIPITXTION DZFTH 
TRDA 5 . 0 0  TNWSPOSlTlON D n I N I I G E  AREII 

PRECIPITATION PATTERN 
. 0 0  .a0 . 0 0  
.oo . O D  .00 
. 0 0  .oo . 0 0  
. 0 0  .OD . o a  
.01 .03 . 0 6  
. 0 5  .02 .02 
.OO . O D  .04 
. 0 0  .oo 

92 JO INDEX STORM NO. 5 
STRM 3.01 PRECIPITATION DEPTH 
TRDii 10.00 T W S P O S I T I O N  DRRINRCE RREli 

37 JD INDEX STORM NO. 5 
S T W  2.91 PRECIPITATION DEPTH 
TRDFl 2 0 . 0 0  TRXNSPOSITION DRRINRCE RREli 

INDEX STORM NO. 7 
STRM 2.85 PRECIPITATION DEPTH 
TRDii 3 0 . 0 0  TRlWSPOSllION DRAINAGE RREA 

lN0E.Y  S T O W  NO. 8 
S T M  2 . 7 8  PRECIPITIITION DCPTH 
TRDA 40.00 TiWISPOSITION DMINaGE ARE& 

PRECIPITATION PaT-TTERN 
.01 . 0 1  
. 01  .01 
.01 .o, 
. 01  .a> 
.01 .03 
. 04  .02 
.01 . 01  
. 01  .01 

52 JD INDEX STORM NO. 9 
STRM 2 . 5 6  PRECIPITATION DEPTH 
TRDA 100.00 TRXNSPUSITION DP-IIINIIGE AREA 

Project Engineering Consultants, Ltd. 
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PRECIPITATION PRTTERN 
.01 .01 
. 0 1  . D l  
.OI .o> 
.01 .01 
.03 .03 
. 04  . O Z  
.01 .01 
.01 .01 

I 
RUNOFF 3-87 

FLOW IN CUBIC iEET PER SECOND 
TIME I N  HOURS, ARE& IN SQUIIRE MILES 

PEAK TINE OF XVERACE FLOW FOR W I N L I M  PERiOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
15rB 917. 4 . 3 3  91. 6 6 .  6 6 .  

ROUTED TO 
liLR 7 3 4 .  4.75 PO. 6 6 .  6 6 .  

HYDROGRAPH AT 
ZDIB 7 4 6 .  4 . 4 2  81 .  61. 61. 

HYIlR0Gw.P" AT 
15yB 3 1 1 .  4 . 5 8  5 5 .  PO. 40 .  

3 COMBINED AT 
1 5 5  1149. 4.61  186. 135. 135. 

ROUTED TO 
iSyR 1101. 4.75 186. 131. 135. 

HYDROGRAPH AT 
2518 $35. 4 . P 2  5 4 .  19. 3P. 

ROrnED TO 
2 5 r R  389. 4 . 5 8  3 4 .  39. 39. 

HYDROGRAPH m 
9 0 1 8  373. 1.33 59. 4 3 .  4 3 .  

ROUTED TO 
30iR 5 .  4 . 5 8  59. 1 9 .  P J .  

HYDROCRRPH i(T 
Z4rB 714.  4 . 4 2  8 3 .  6 0 .  6 0 .  

* COMBINED AT 
lOzC 1129. 4 . 6 7  299. 218. 218. 

ROUTED TO 
lOiR 1663. 4 . 8 3  299. 217. 217. 

HYDROGRAPH iiT 
I O Z B  ill. 4 . 4 2  12. 9 .  9. 

2 COMBINED i(T 
OSzC 1669. 4 . 8 3  306. 221. 221. 

ROUTED TO 
OSzR liBO. 4 . 9 2  902. 220. 2 2 0 .  

HYDRoCRAPH A? 
O S Z B  500. 6 . 4 2  94 .  25 .  21. 

2 COMBINED &T 
OSyC 1600. 4 . 9 2  320. 239. 293.  

ROUTED TO 
2 4 8  1500. 9.92 320. 233. 233. 

"PDROCIRAP" AT 
0318 7 8 9 .  4 . 0 0  36. 2 6 .  26. 

ROUTED TO 
0328 485.  4.19 36. 2 6 .  26. 

HYDROGRAPH AT 
03yB 409. I.+2 45. 3 3 .  33. 

2 COMBINED AT 
0 3 5  8 3 1 .  1.31 7Q. 57. 5 7 .  

'*' H O W L  END OF HEC-1 "' 

81141N NaYIMun  TIME O F  
&REA STAGE W STAGE 

Project Engineering Consultants, Ltd. 
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1 1 ~ ~  D&TE 27NOV06 TIME 1 2 : 0 1 : 3 8  

L U.S. ?&MY CORPS OF ENGINEERS 

+ HYDROLOGlC ENGIMEEEIIKI CEWTFR 

609 SECOND STREET 

DRVlS, C S I F O Y N I I I  91616 

(9161  756-1104 
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137 VI 0 . 1 5  0 . 3 5  2 . 9 8  0 . 7 8 5  D O  . e5rapn 
138 UI 0.0 3 5 . 8 6  39.34 117.26 182.82 241.55 301.56 330.4 3 4 3 . 6 4  930.15 
139 01 293.12 238.28 1'19.9 111.64 1 2 8 . 8 5  104.11 8 9 . 8 9  68.19 5 6 . 3 5  4e.14 
140 UI 38.01 2 1 . 2 1  2 4 . 5 5  2 4 . 1 5  9 . 2 9  8.73 8.73 8.73 8.73 8.73 
141 UI 8.73 8.73 

1 HEC-1 INPUT PRCE 4 

. . . .  ... . . . .  ....... ....... . . . .  ...... LIMB TD . . . . . . .  1 ....... 2 ....... 3 . . . .  4 5 6 7 8 P 10 

142 KK 1SyCCNME i 5 y R  
113 Hc 

1+1 KK lSyRCNRnE i5yC 
145 RS 5 FMI 0.0 0.0 
1 4 6  RC 0 . 0 4 5  0.018 0.042 2543.91 0.0018 2 0 . 0  

* curve 
1 4 7  RV 0.0 100.0 150.0 2 0 0 . 0  2 2 0 . 0  2 7 0 . 0  120.0 420.0 
1 4 8  RY 2 0 . 0  15.0 10.0 0.0 0.0 10.0 15.0 2 0 . 0  

KK lUlCCNRnE lOlR 
HC 

"8C.I INPUT PaGE 5 

ID ....... l ....... 2 ...... 3 ...... L....... 5 ....... 6 ....... 7 ....... 8 ....... 3 ...... 10 

. curve 
R)( 0.0 2 0 . 0  3 0 . 0  10 .0  5 0 . 0  100.0 240.0 310.0 
R1 4 8 8 . 0  4 0 4 . 0  482.0 1 7 8 . 0  478.0 419.0 4 8 2 . 0  6 8 8 . 0  

Project Engineering Consultants, Ltd 



211 KK 03zRCNIIME 03rC 
212 E3 5 FLOW 0 . 0  0 . 0  
213 RC 0.045  0.038 0.042 9 3 9 2 . 0 1  0.0016 4 7 5 . 0  . curve 
216 RX 99.0 139.0 1 1 9 . 0  2 6 2 . 0  333.0 392.0 460.0 4 9 0 . 0  

215 RY 471.0  471.0 472.0  471.6 4 7 2 . 0  4 7 2 . 3  r73.5 4 7 5 . 0  

1 HEC-1 INPUT 

LINE ID ....... l ....... 2 ....... 3 ....... ....... 5 ....... ....... 7 ....... 8 ....... 9 ...... 10 

1 
SCHEmTIC IlIliCWUl OF S T R E M  NETWORK 

INPUT 
LINE ("1 ROUTING (--->> DIVERSiDN OR PUMP FLOW 

NO. ( .>  CONNECTOR I<---) RETURN OF DIVERTED OR PLMPED FLOW 

Project Engineering Consultants, Ltd, 
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(.'+I RUNOFF U S 0  COMPUTED AT THIS COCRTION ............... " ......................... ....................................... 
. FLOOD HYDRoCRliPH PACKAGE IHEC-11 ' 

JUN 1998 

VERSION 4 . 1  

f RUN DaTE Z7NOY06 TIME 12:07:38 ' 

HEC-1 Rnalysis using WMS 
sentinel Watershed Zone ii FDS 
iio0* Control District of narirapil CDuniy 
ilraa F 
100-year ZG-hr storm nodeling 
By Projerf Engineering Conrultantl 
nay 2006  

10 10 OUTPUT CONTROL YIRIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
risciil 0. HYDROGRAPH P W T  SCALE 

IT HPDROCIRliPH TIME DXTX 
NNIN 5 NINUTES IN COMPUTATION INTERVRL 

IDXTE sJIUI9P STilRTTNC DRTE 
TTIME 0000 STARTING TIME 

-0 300 NUnBER OF IIYDEOGPAPH ORDINRTES . . 
N D D ~ T E  ZJIU19P ENDING DRTE 
NDTlME 0055  ENDING TIME 
I C E m  19 CENTURY MARK 

COMPUTATION INTERVAL .08 SOURS 
TMAL TIME BASE 2 4 . 9 2  HOURS 

ENGLISH UNITS 
DWiNiiGE AREA SOUARE MILES 
PRECIPITATION DEPTH ZNCHES 
LENGTH, ELEVXTlON FEET 
n.0- CUBIC FEET PER SECOND ..~ 
STORAGE VOLUME RCRE-FEET 
SURFI\CE RRER ACRES 
TENPERliTURE DECREES FAHRENHEIT 

12 JD INDEX STORM NO. 1 
STRM 4.00 PRECIPITXTION DEPTH 
TRDX .01 TWSPOSTTION DRIIINAGE AREA 

26 JD INDEX STORM NO. 2 
STRM ,.so PRECIPITXTloN DEPTH 
TRDli 10.00 TRiWSPOSlTlON DRliINllGE i iREA 

U.S. i i M Y  CORPS OF ENGINEERS 

* RYIIRULOSIC ENGINEERING CENTER 

50'1 SECOND STREET 

DAVIS, Clil lFoRNIil  g5616 

(9161 155-1104 

Project Engineering Consultants, Ltd. 
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108 JD INDEX S T O M  NO. 9 
STRN 3.13 PRECIPITRTION DEPTH 
TRDX 5 0 0 . 0 0  TRILNSPOSITTON DRIIINllaE AREA 

PRECIPITATION PATTERN 
. 0 0  .oo 
. 0 0  .oo 
.00 . O D  
.oo .oo 
.00 .00 
D O  .a0 
.oo  . O U  
.oo  .DO 
. 0 0  .DO 
. 00  .oo  
.oo . 0 0  
.oo . 0 0  
.0o  .oo  
. 01  0 1  
.03 .09 
. 01  .01 
. 0 0  .OO 
.oo .00 
.00 .00 
.oo .oo 
.oo . O D  
.00  .a0 
.00  .OD 
. 0 0  .oo 
.oo . 0 0  
.oo . 0 0  
.00  . D O  
.00  .oo  
.00  . 0 0  

RUNOFF S W R Y  
FLOW IN CUBIC Fern PER SECOND 

TlNE I N  HOURS, SRZX IN SQUARE MILES 

PEAK TIME OF *YERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION ?LOW PERK 

6-HOUR 24-"OUR 72-HOUR 

H?DROCIRAPH &T 
15x8 681. 12.33 6 6 .  17. 16. 

ROUTED TO 
15rR 5 2 9 .  1 2 . 1 3  6 6 .  17. 16. 

HYDRmRAPH AT 
Z O Z B  569. 1 2 . 4 2  63. 16. 15. 

HYDROGRAPH AT 
liy8 2 5 5 .  12.58  37. 9. 9.  

3 COMBINED AT 
iSyC 3 .  12.67 161. P1. 3 9 .  

ROUTED TO 
1SyR 1011. 12.71 lG4. 4L. 39. 

HYDROGRAPH RT 
258 -  314. 1 2 . 4 2  3 3 .  10. 3 .  

ROUTED TO 
2 I E R  2 8 7 .  1 2 . 5 8  3 9 .  10. 9. 

HYDRaiWPH All 
10zB 41P. 12.33 42. I>. 1 0 .  

ROOTED TO 
30.R 335. 1 2 . 6 1  4 2 .  li. 10. 

HYDROGRAPH AT 
2418 574. 12.62 6 6 .  16. 15. 

3 COMBINED AT 

TIME OF 
w STAGE 

Project Engineering Consultants, Ltd. 
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lOlC 1925. 1 2 . 6 1  306. 

ROOTED TO 
l O z R  1842. 12.83 305. 

HIOROCWPH RT 
lOzS 1 8 .  1 2 . a 2  8 .  

2 COMBINED AT 
051C 1863. 12.83 119. 

ROUTED TO 
05iR 1778. 12.92 313. 

"XOROBRIIPH i iT 
05iB 212. 12.12 2 1 .  

2 COMBINED A* 
OSyC 1830. 1 2 . 9 2  336. 

ROUTED TO 
2 P R  1830. 12.92 336. 

HYDROCWPH RT 
0 3 r B  519. 12.08 2 6 .  

ROUTED TO 
OIZR 326. 12.42 2 6 .  

HYDRWRIIPH AT 
03yB 2 9 2 .  1 2 . 4 2  33. 

'" NO-L END OF HEC-I 

Project Engineering Consultants, Ltd. 
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. ? M O D  HYDROoR11P6 PACKAGE IHEC-11 ' 

JON 199s 

VERSION 4.1 

' RUN DRTE 27NOV06 TIME 12:07:05 ' 

* ..... ".* ..... * .............. ++.** ....... 

- U.S. A m 1  CORPS OF ENGINEERS - HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DaVIS, CALIFORNIA 91616 

(9161 756-1104 

x X XXXXXXX X U X X  X 
X X X  X X xx 
Y X X  X X 
XXXIm.O(X XXXX X X X m X  X 
X X R  X X 
X X X  X X X 
x X Xm.tXXX XXXXX XXX 

THE DEFINITIONS Or VliRlFiBLES -WIMP- W D  -RTIOR- HaVE CHiWCED FROM THOSE USeD WrTH THE 1 W - S T Y L E  INPUT STRUCTURE 
THE DEFINITION OF -RMSKK- ON RM-CARD WAS CHWGED WiTH REYISloNS DATED 28 SEP 81. THIS IS THE FORTWUI-II VERSION 
NEW OPTIONS: DIWBREIIK OUTFLOW SUBNERTENCE , SINGLE WENT D M G E  CllLCULiiTION, DSS:II&ITE STL-CE FREQUENCY, 
DSS:REIID TINE SERIES  AT DESIRED CRLCUULTlON lNTERViiL LOSS RRTE:CREZN D.WD RMPT INFILTWTION 
KINE-TIC NAVE: NEW FINITE DIFFERENCE aLOORITHM 

LINE 

ID HEC.1 i lnalyl iP using WIlS 
ID Sentinel Wvicrnhed Zone li FDS 
ril F I ~ ~ ~  control Diririsr of ~aiicopa county 
ID Area C 
ID 100-year 6-hr Storm Modeling 
I D  B" ProieEL Enuineerina Consultants 

6-hour distributran, pattern 1.4 
2 2  PC 0 . 0  O.OOBP 0.016 0 . 0 2 5  0.0331 0 . 0 4 i ' i  0.0504  0 . 0 5 8 4  0 .0664  0.0748 
23 PC 0 . 0 8 7  0.0996 0.1188 0.148 0.2304 0.4067 0.7778 0.8811 0.9186 0 .9452  
2 1  PC 0.9572 0 .9686  0.9798 0.98'18 1.0 
25  IN 15 O1JRNP6 
26  JD 3 . 0 1 2  5 . 0  

f 6-hour distributian, pattern 2.3 
27 PC 0 . 0  0.011 0.0173 0 . 0 2 6 1  0 .0387  0.069 (1.0593 0.0691 0 .0797  0 . 0 9 0 3  
28 PC 0.101 0.1113 0.1383 0.1827 0.2633 0 . 4 5 8  0 . 6 8 6  0.8233 0.889 ,  0.9293 
29  PC 0 . 9 1 8 7  0.962 0 . 9 1 4 3  0.9817 1.0 
I0 IN 15 OlJ-94 
31 JD 3.008 10.0 

6-haur distribution, pattern 2.7 
32 PC 0 . 0  0.0134 0.0189 0 . 0 2 8 1  0.0143 0.0574 0.0694 0.0818 0 .0949  0.1076 
33  PC 0.1223 0.1382 0.1601 0.2063 0.2902 0 .4664  0 .6761 0.0069 0.8765 0.9189 
34  PC 0.9471 0.96118 0.9135  0 . 9 8 7 3  1.0 
35 I N  15 01JAW9P 
36 JD 2.912 20.0 

* 6-hour disfribukion. pattern 3.1 
37 PC 0.0 U.Oii8 0 . 0 2 2  0.0329 0.Oill 0 . 0 5 5 3  0 . 0 7 9 9  0.0948 0.1102 0.1246 
38 PC 0.111 U.li87 0.1BZB 0.23 0.3122 0 . 4 1 5 8  0 . 6 6 8 4  0 .7929 0.8643 0 . 9 0 8 7  
39 PC 0 . 9 4 3 6  0.958 0 . 9 1 1 8  0.3861 1 . 0  
10 I N  15  O1JRN94 
4 1  JD 2 . 8 4 8  50.0 

6-hour diniribution, parrein 3 . <  
4 2  PC 0 . 0  0.0172 0.0215  0 . 0 3 7 8  0 . 0 5 6 5  0.0119 0 . 0 8 5 8  0.103 0.1191 0 . 1 3 4 2  
43 PC 0.1513 0 . 1 1 0 2  0.1961 0.2439 (1.3263 0 .4824  0 . 6 6 5 5  0.1871 (1 .858  0.9031 
( 6  PC 0.99'1 0.95$4  0.9697 0.9851 1.0 
15 I N  1 5  O l i l i N 9 4  
46 JD 2.78a  10 .0  

' 6-houz dlstrib~tion. pattarn 3.1 
I HEC-I INPUT 

Project Engineering Consultants, Ltd. 
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....... ....... ....... ....... ....... ...... LINE ID ....... 1 ....... 2 ....... 1 4 5 6 7 8 ....... 9 10 

5 1  JD 2 . 5 6  100.0 
* 6-hour distribution, pattern 6.1 

5 2  PC 0 . 0  0.02iZ 0 . 0 3 5 5  0 .0515  0.0715 0 . 0 8 1 7  0.106 0.1261 0.1'143 0.1618 
53 PC 0.1812 0.2036 0.2347 0.2837 0.367 0.501 0 . 6 5 5 9  0 .7704  0.8392 0.8864 
5 4  PC 0 .9256  0 . 9 4 4  0.9633 0 . 9 8 1 1  1.0 

s-Graph 
86  UI 0.0 1 0 . P 4 3 0 . 0 l  6 3 . 1 6  89 .66  103.31 lOO.03 79.19  57.1 41.62 
81  UI 2 9 . 8 5  21.86 15.77  11.52 7 . 4 9  6.13 2 . 6 6  2 . 5 6  2 . 5 5  2 . 6 6  

HEC.1 INPUT PAGZ 3 

LlNE 10 . . . . . .  1 ....... 2 ....... 3 ....... P.. .... .5 ....... 6 ....... 7 ....... 8 ....... 3 ...... 10 
88  UI 0.0 

SCHEMATIC DTliCRRM Or STRERM NETWORK 
INPUT 

LINE ("1 ROUTING ,--->I DIVERSION OR PUMP FMI 

NO. , . I  CONNECTOR i<---) RETURN OF DIVERTED OR PUnPED FLOW 

15 05rs " 
V 

60 D S r R  

. FMOD HYDROGRliPH PLCK*%E IHEC-1) ' 

Project Engineering Consultants, Ltd. 
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00' 
00' 
SO' 
TO' 
00' 
00' 
00' 

00' 
00' 
(0' 
14' 
00' 
00' 
00' 

00' 
00' 
CU' 
TO' 
00' 
00' 
00' 

00' 
00' 
ZT' 
10. 
OD' 
00' 
00' 

00' 
00' 
El' 
TO' 
00' 
00' 
00' 

00' 
00' 
El' 
10' 
00' 
00' 
00' 

OD' 
10' 
zr' 
10' 
00' 
00' 
00' 

00' 
10' 
F1' 
TO' 
00' 
00' 
00' 

OD' 
lo' 
El' 
10' 
00' 
00' 
00' 

ro' 10' 
80' 90' 
10' TO' 
00' 00' 
(10' 00' 
00' 00' 

00' 
10' 
zr' 
TO' 
00' 
00' 
00' 

00' 
10. 
El' 
10' 
00' 
00' 
00' 

00' 
TO' 
ST' 
10' 
00' 
00' 
00' 

20' 80' ZO' $0' 
90' PO' FO' CO' 
TO' OD' 00' 00' 
00' 00' 00' 00' 
00' 00' 00 00' 
00' 00' 00' DO' 

Ndl&&'d(id NOI&'dZIdT5SMd 

wzra 3311~1~x0 NOIZISO~SN~~U 00.1 vow, 
HIdlO NOI&VbId1338d 91.C mlE 

C 'ON mOiS YPONI 

00' 
TO' 
$0' 
00' 
00' 
00' 
00' 
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.oo .oo .oo .aa .oo .oo .oo ,083 .oo .oo 

. O U  . O D  

31 JI1 INDEX STORM NO. 5 
STW 3.01 PRECIPITATION DEPTH 
TRDR 10.00 TRPNSPOSITION DMINI(GE ARE& 

36 JD INDEX STOW NO. 6 
STW 2.91 PRECIPITATION DEPTH 
TRDA 2 0 . 0 0  TRAmSPOSITION DRIIINaaE ARE* 

37 PI PRECIPITATION PaTTENI 
.01 .01 .01 . 0 0  .00 .UO . 0 0  .00 .oo .01 
.01 .ox .01 .01 .01 . 0 0  . 0 0  .0o .oo .oo 
.oo .01 . a x  0 1  .oo .oo . o o  .ol -01 .OL 
. D l  .01 . U i  .UI .01 . 0 1  . O Z  .UZ . O Z  .03 
.03 .01  . 0 5  . 0 5  . 0 5  . 0 6  .06 .06 .OP . 0 t  
. 04  . O Z  . a 2  . 0 2  .OL .01 .01 .01 .a>  .oi 
.oo  .UU . O U  . 0 0  .oo .oo . o o  .ea .UO .UU 
.oo .oo 

4 1  JD INDEX STOM NO. 7 
S T W  2 . 0 5  PRECIPITaTION DEPTH 
TRDA 10.00 TRANSPOSITION DBAINRCE RRER 

42 PI PRECIPITATION PATTERN 
.01 .01 .a1 .oo . 00  .oo .oo .oo  . 00  .01 
. 01  .01 .01 .01 .(it . 0 0  . 0 0  _00 .01  .01 
.01 . 0 1  .01 .o, .01 .Ol .Ol .OI .Ol .01 
.01 .01 .01 . a 1  . O l  .O> . D Z  .02 .OZ  . 0 3  
.OJ 0 9  . 0 5  . O J  . 05  . 0 5  .06 . 06  .01 . 01  
,011 .OZ  .02 .02 .02 .02 . 0 2  0 1  . I l l  -01 
.01 .01 .01 .01 .UI .DI .01 .01 .UI . 0 0  
.oo , a 0  

4 6  JD INDEX STOW NO. 8 
STRN Z . 7 B  PRECIPITATION DEPTH 
TRDA ( 0 . 0 0  TRXNSPOSITION DPAINhGE ARE& 

5 1  JD INDEX STOW NO. 9 
STW 2 . 5 6  PRECIPITATION DEPTH 
TRDX 100.00 TWSPOSITION DWiINRCE RRER 

. a 1  .01 

RUNOFF S W R Y  
FLOW IN CUBlC FEET PER SECOND 

TIME IN HOURS, RRER I N  S'dlliiRE MILES 

PEXR TINE OF IIVEPAGE FLOW FoR WIMW PERIOD 
OPEPATION *TATION FLOW PERK 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
0 5 1 8  7 6 2 .  4 . 2 5  6 4 .  16. 15. 

ROUTED TO 
05.R 6 6 0 .  4 . 4 2  611. 16. 1 5 .  

HYDROCMPH AT 
05yB 826.  4 . 2 5  61 .  15. 15. 

2 COMBINED AT 
05yC 1072. 4 . 3 3  108. 2 7 .  2 6 .  

ROUTED TO 
OSyR 906. 4 . 5 0  100. 2 7 .  2 6 .  

Project Engineering Consultants, Ltd. 
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NO-L END OF HEC-I 

Project Engineering Consultants, Ltd. 
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.................................... I..* " ....................................... 
FLOOD HYDROORAPR P~CKACE (HEC-1, 

W N  1998  

VERSZON 4 . 1  

- RUN DATE Z?NOV06 TINE iZ:19:20 ' 

......................................... ....................................... 

. U . S .  A N Y  CORPS OF ENClNEERS 

. HYDROLOGIC ENCINEZRINO CENTER 

609 SECOND STREET 

DAVIS, C A L l i O R N l i i  95616 

,9161 756-1104 
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L I N E  I D  ....... I....... 2 ....... 3 ....... d .  ..... 5 ....... 6 ....... 7 ....... 8 ......, 9 ...... 10 

IN 13 OlliiUi9$ 
JD 3 . 3 6 1  120.0 
+ 24-hour distribution 
PC 0 . 0  0 . 0 0 2  0 . 0 0 5  
PC 0 . 0 2 9  0.032 0.035 
PC 0.064 0 . 0 6 8  0 . 0 7 2  
PC 0.11 0.115 0.12 
PC 0.181 0.131 0.203 
PC 0.131 0 . 7 5 8  0 . 7 7 6  
PC 0 .856 0.963 0 . 8 6 9  
PC 0.913 0.918 0.922 
PC 0 .P53  0 .956 0 .959  
PC 0 . 9 8 3  0.986 0.989 
IN 14 01JRN94 
JD 3.28 2 0 0 . 0  

ZP-hour dintrib"rion 
PC 0.0 0 . 0 0 2  0.005 
PC 0.029 0.032 0.035 
PC 0.064 0 . 0 6 8  0.072 
PC 0.11 0.lli 0.12 
PC 0.181 0.191 0.203 
PC 0 . 1 9 5  0.758 0 . 7 1 6  
PC 0 . 8 5 6  0 . 8 6 3  0.869 
PC 0.913 0.918 0 . 9 2 1  
PC 0.953 0.956 0 . 9 5 9  
PC 0 . 9 8 9  0 . 9 8 5  0 . 3 8 8  
IN 15 OlJAN9I 
JD 3.2ZI 300.0 
' ZP-hour distribution 
PC 0 . 0  0 . 0 0 2  0 . 0 0 5  
PC 0 .024  0 . 0 3 2  0.035 
PC 0.064 0 . 0 6 8  0.072 
PC 0.11 0.lli 0.12 
PC 0.181 0.191 0.203 
PC 0 . 1 3 5  0 . 7 5 8  0 . 1 7 6  

PAGE 

LINE ID ....... 1 ....... 2 . . . .  . . 3  ....... 4 ....... 5 ....... 5 ....... 7 ....... 8 ......, 9 ...... 10 

108 
109 
110 
ill 
112 
11, 
114 
115 
116 
lli 

123 KK OSzRCNME Oizc 
1 2 4  RS 2 STOR 0 . 0  0.0 
1 2 5  RC 0 . 0 4 1  0.018 0.042 2 2 6 0 . 2  0.0049 4 7 4 . 0  

* curve 1 
126 R1( 0 . 0  315.0 3 5 6 . 0  191.0 5 4 9 . 0  5 6 2 . 0  574.0  611.0 
127 BY 4 7 4 . 0  4 6 9 . 0  4 6 8 . 0  4 5 5 . 0  156 .0  467 .0  169.0 471.0 

Project Engineering Consultants, Ltd 



140 KK DSWB 
i l l  BIL 0 . 1 8 2  
1 P Z  IG 0.192 0.339 3.414 0 . 5 5 9  0 . 0  

' s.CIaph 
163 UI 0 . 0  98.36 108.18 2 5 7 . 7 8  383.1# 499.61  1 4 9 . 8 5  5 4 6 . 1 3  4 8 4 . 1 2  314.61 

144 UI 2 8 8 . 1 3  224 .84  171.65 129.78  102.34 79.36 6 1 . 8 5  11 .94  39 .95  23.11 
HEC-1 INPUT PXGE 4 

LINE ID ....... l ....... Z ....... 9 ...... .P. .... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 
145 Ui 1 . 2  14.2 1 4 . 2  6 . 2  1P.2 0 . 0  

152 KK OSxCCNIU(E OSXR 
113 HC 
1 5 4  ZZ 

SCHEllilTlC DIaGRIIM OF STRE"N NETWORK 
INPUT 
LINE I Y I  ROUTING (--->I  DIVERSION OR PUMP FLOW 

NO. I .  I CONNECTOR I(---) RETURN Or DIVERTED OR PUNPED FLOW 

152 05XC. .  ...................... 
I".) RUNOFF =SO COMPUTED a'f THIS MCRTION ,*.... " .... *...* ...... *.* ...... *..**..+*.+ 

- FLOOD H I D R O O ~ P H  PXWE (HEC-11 

JUN 1998 

VERSION 4 . 1  

. RUN OAT* ZINOVOS TlME 12:19:2(1 ' 

HEC-1 Analysis unrng wns 
senisme, Watershed Zone li FDS 
Flood Cantr.al Diafrict of Nariiapn county 
Area C 
100-year 26-hr storm Madeling 
BY Project Engineering ConruiLantr; 
May 2006 

9 10 OUTPUT CONTROL VARIRBLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDROCWiPH P M T  SCALE 

IT H?DRoC.W.PH TINE DRTX 
NMlN 5 MINUTES XN COMPUTATlON INTERVaL 

IDATE >JAN94 STARTING DATE 
lTlNE (1000 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINaTES 
NDDRTE 2J-98 E N D I M  DliTE 
NmIME 0055 ENDING TIME 
ICENT 19 CENTURY MRRK 

Project Engineering Consultants, Ltd. 

U.S. XWlY CORPS OF ENGINEERS 

. XYDROLOCIC ENGINEERING CENTER 

609 SECOND STREET 

D i l V l S ,  CALIPORNIII 91616 

,916, 156.110" 
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COMPUTllTlON INTERVAL . O B  "OURS 
TOT= TIME BASE 2 4 . 9 2  HOURS 

ENGLIB" UNlTS 
DBAIN&GE I IREa 
PRECTPITATION DEPTH 
LENCTH, ELEVATION 

SQUI-RE MILES 
INCHES 
PEZT ~ - - ~  
CUBlC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

11 JD INDEX *TORN NO. 1 
STRN 4.00 DREClPITATiON DEPTH 
TRDR .01 TRlWSPOSITlON DRAINAGE &REP 

PRECIPITXTITION PATTERN 
.o0 .oo 
.oo .oo  
. 0 0  .ao 
. 0 0  . O D  
.oo .UO 
.00 .oo 
.00 .00  
0 "  "0 
. 0 0  . 0 0  
. 0 o  . 0 0  
.oo . o a  
. O O  .oo  
.a0 .00 
. 0 1  .01 
.03 .09 
.OI .o, 
.oo .ao 
.oo .oo 
. 0 0  . O D  
. 0 0  .ao 
.oo .oo 
.00 .00  
.oo . 00  
.oo . 00  
. 0 0  .a0 
.oo .UO 
. 0 0  .00  
.UO . 0 0  
. 0 0  .00  

INDEX STORM NO. 2 
STRN 3.80 P R E C ~ P ~ T X T ~ O N  DEPTH 
TRW la.aa ~ - s p o s r ~ r o ~  onnimoi: RRER 

INDEX STOM NO. 3 
STRN 3.67 
TRDA 2 0 . 0 0  

PREClPITi lIION PATTERN 
.oo . 0 0  
.oo . 0 0  
.oo  .oo 
. 0 0  .00 
0 0  . O D  
.o0 .oo 
. 0 0  .00 
.UO . 00  
. O D  .oo 
.oo .OO . 00 .00 
.oo .oo  
.00 . 0 0  
.01 .01 
.03 .D9  
.Ol .01 

PRECIPIT(ITI0N DEPTH 
TRIUIEPOSITTON DRAINAGE &RE& 

Project Engineering Consultants, Ltd 
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8 3  JD INDEX STORM NO. 7 
ETRM 3.28 PREClPlTXTlON DEPTH 
TRDR 2 0 0 . 0 0  TRWSPOSITION ORIIINAGE aREA 

95 JO INDEX STORM NO. 8 
STRN 3.22 PRECiPlTi irTON OEPTB 
TRDa 3 0 0 . 0 0  T W S P O S I T I O N  DRAINAGE iiREA 

PRECIPITaTlON PATTERN 
.oo .oo .oo  
. 0 0  .UO . O O  
.oa .oo . U U  
. 0 0  .00  .oo  
.oo .ao .oo 
. O U  .UO .UU 
. O O  .00  . 0 0  
.oo .aa . oa 
.oo  .oo .go 
.UO .00  . 0 0  
. 0 0  .OU . 0 0  
.oo .oo .00  
.oo  . 0 0  .oo 
. 01  .a, .01 
.03 . 0 9  .09 
.01 .01 .O% 
. 00  .00 .oo 
.00 .00 .00 
. O U  .00 .UO 
.DO .00 .00 
. 0 0  .00 . 0 0  
.oo ,083 .UO 
. 0 0  .00  . 0 0  
.ao  . 00  .oo  
.oo . 00  .UU 
.00  . 0 0  .00 
.a0 . o o  .oo 
. 00  . 0 0  .oo 
. 0 0  . 0 0  .00  

INDEX STORM NO. 9 
STRN 1.11 PRECIPITaTION DEPTH 
TRDA 5 0 0 . 0 0  T W S P O S I T I O N  DRAINAGE AREA 

PRECIPITATION PIITTERN 
. 0 0  .oo 
.oo  .(lo 
.oo . 00  
.00 . 00  
- 0 0  . 0 0  
.oo . 0 0  
.0o  . 0 0  
.00  . O U  
.DO .oo  
.00 . 0 0  
.oo .oo 
. D O  .DO 
.o0 . a 0  
.o, .01 

Project Engineering Consultants, Ltd 
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1 

OPEFATION STATION 

ROUTED TO 
012R 

HYDROGRAPH AT 
05YB 

2 COMBINED AT 
osyc 

ROUTED TO 
0syR 

H Y D R f f i W L P H  AT 
0S"B 

" l I ) R f f i W L P H  a" 
0 5 x 8  

3 COMBINED ilT 
05XC 

'-' NORMAL END OF HEC-I *" 

PEAK 
FLOW 

54,. 

P S I .  

5 6 5 .  

BBP. 

725. 

$73. 

71. 

1189. 

RUNOFF S m R Y  
FLOW IN CUBIC FEET PER SECOND 

TIME I N  HOURS. %.RE& iN SQUARE NilES 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEiiK 

6-HOUR 24-HOUR 72-HOUR 

BFi41N -1- TIME OF 
hRUL STAGE MPX STACE 

Project Engineering Consultants, Ltd. 
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KK DSIRCNPME 051C 
RS 3 STOR 0 . 0  0.0 
RC 0.045 0.038 (1.042 ZPS1.58 0 .0015  1 6 0 . 0  

curve 2 
M( 0.0 2 3 1 . 0  274.0 290.0 431.0 512.0  513.0 1 1 6 . 0  
RY 460.0  4 3 8 . 0  4J7.0 457.0 457.0 4 5 8 . 0  459 .0  4 6 0 . 0  

KK DSyB 
ail 0 .054  
1G 0 . 2 4 2  0.334 2 . 5 8 2  1.068 0 . 0  
+ "Graph 
UI 0 . 0  10.28 39.8 71.22 8 5 . 1 4  1 3 . 4 e  4 8 . 5  31.51 ZU.ls 13.25 
U I  8.29 6 . 0 8  2 .  2.13 2.19 0 . 0  

i(K 03yRCN"Mt 03yC 
RS 5 STOR 0.0 0 . 0  
RC 0.045 0 . 0 3 8  0 . 0 4 2  5 6 3 2 . 1 6  0.0032 4 8 2 . 0  . curve 1 
iW 0.0 19.0 9 8 . 0  1 4 5 . 0  154 .0  1 1 3 . 0  20l.O 2 7 5 . 0  
RY 4 8 2 . 0  lel.0 480.0 1177.0 471 .0  4 7 9 . 0  4 8 1 . 0  eBZ.0 
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- S-craph 
118 UI 0.0 12.69 12.69 2 6 . 6 7  1 7 . 6 7  6 1 . 5 1  8 5 . 0 6  100.1 112.92 119.61 
119 "I 121.66 116.8 109.4'1 92.28 78.11 66.21 5 6 . 6 6  41 .55  4 0 . 4 8  31.$1 
120 UI 28.31 23.96 20.73 18.63 13.P6 13.46 9.31  8 . 6 9  8 .69  6 . 8  
121 UI 1.09 3.09 3.09 3.09 3.09 3.09 1.09 3 .  9.0'1 0 . 0  

1 HEC-1 INPUT PIIGE I 

LING ID ....... 1 ....... 2. ...... 3.. .... 4 ....... 5 ....... S ....... 7 ....... 8 ....... ...... 10 

1 
SCHEMATIC D I X G W  OF STREW NETWORK 

INPUT 
LINE ("1 ROUTING I--->)  DIVERSION OR PUMP FbOW 

NO. I .  1 CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 

55 0518 " 
V 

5 9  0 5 1 R  

RUNOFF A L S O  COMPUTED AT THIS LOCiiTlON .......................................... ....................................... 
. FLOOD HYDROGRAPH PRCWl(iE IHEC-11 ' 

JUN 1998 

VERSION 4 . 1  

RUN DATE Z7NOVO6 TIUE 12:06:ll * 

......................................... 

HEC-1 Analysis using WMS 
Sentinel Watershed Zone A FOS 
Flood ContTrl District Of MaricaPa cruniy 
iirsa H 
100-year 6-hr Storm Modeling 
BY Project sngineering consulrants 
May 2006 

9 TO OUTPUT CONTROL VABIIIBIES 
IPRNT 5 PRINT CONTROL 
IPWT U P U T  CONTROL 
QSCiiii 0. HYDROGRAPH PLOT SCALE 

U.S. A M Y  CORPS OF ENCZNEERS . HYDROL%IC ENGINEERIN0 CENTER 

609 SECOND STREET 

DAVIS, CIII.IIORNIII 91616 

19161 116-1106 

Project Engineering Consultants, Ltd 
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WMIN 5 *INYTES IN COHPUTaTION rNTERVaL 
IDWE iJRNO4 STARTING DliTE 
ITINE 0000 STXRTINB TIME 

NQ 300 NUMBER OF HYDROCRiiPH ORDINmES 
NODATE 2J-94 ENDING DATE 
N m I M E  OD55 ENDING TINE 
ICENT 19 CENTURY MARK 

COMPUTIITION INTERVhL . D B  HOURS 
TOT- TIME BliSE 2 4 . 9 2  HOURS 

ENGLISH UNITS 
DRiiINiiCE ARE* 
P R E C l P l T l i T i D N  DEPTH 
LENGTH, ELEVATION 
FLOW 
STORACE VOLUME 
SURFXCE .%RE& 
TEMPERATURE 

SOUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
IICRE-FEET 
RCRES 
DECREES FRHRENHETT 

11 JD INDEX STOM NO. 1 
STNI 3.20 PRECIPITATlON DEPTH 
TRDA .01 TRASSPOSITION DRAINRCE ARUL 

12 PI PRECIPITATION PATTERN 

16 JL7 INDEX m0NI NO. 2 
STW 3.18 PRECIPITXTION DEPTH 
TRDA .10 T W S P O S T T I O N  DRAINAGE AREA 

17 P I  PRECIPITATION PATTERN 

21 JD INbEX STORM NO. 3 
STNI 3.16 PRECIPITATION DEPTH 
TRDA 1.00 TRANSsOSlTlON DRILINRCE AREA 

PRECIPITATION PI(TTERN 
.00  . 0 0  
.a0 .a0  
.00 .DO 
.00 .DO 
. O S  .o3 

26 JD INDEX STOW NO. 4 
JTRN 3.07 PRECIPITATION DEPTH 
TEOA 5 . 0 0  TRPNSPOSITION IIRAINAGE ARE& 

27 PI PRECIPITATION P ~ T ~ R N  
.oo ,011 .oo .oo .oo  .ao .00 .oo  
.oo .DO .00 .OU .oo  ,083 .OO 

. oo  .00 

.oo  .oo .ao .oo 
.00 .(I0 .DO .oo . 00  

.oo 

.00  .00 
.00 .oo 

.00 .Ol .o, . a 1  .01 
.OO 

.03 .01 
.01 .01 

0 6  . 0 6  .06 0 8  . O B  . O B  .a5 
.03 

. 0 5  .02 . 0 2  . 0 2  .01 .01 .01 
. 0 5  

.oo  .00 
0, . 01  

. 0 0  . 0 0  .oo . 0 0  . 0 0  .oo  
. o *  

. 0 0  .00  
.OU . o o  

31 110 INDEX STORM NO. 5 
STRN 3.01 PRECIPITITION DEPTH 
TRDA 10.00 TRASSPOSITION DRAINAGE i iREIi 

36 JD INDEX STOM NO. 6 
STRM 2 . 9 1  PRECIPITATION DEPTH 
TilDIi 2 0 . 0 0  TRANSPOSITION DRAINAGE aaea 

37 PI PRECIPlTLTlON PATTERN 

Project Engineering Consultants, Ltd 
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4 1  JD INDEX STORM NO. 7 
STRM 2 . 8 1  PRECIPITATION DemH 
TRDR 30.00 T W S P O S I T I O N  DWLINRCE AREA 

PRECIPITXTION PATTERN 
.01 .OL 
.01 . 01  
.01 . a 1  
. 01  . 01  
.03 .03 
. 0 4  - 0 2  
.01 .01 
. O U  .00 

4 6  JD INDEX STOW NO. 8 
STRM 2 . 1 8  PRECIPITATlON DEPTH 
TROA '10.00 TRRNSPoSlTloN DWLINReE aRER 

PRECIPITRTION PATTERN 
.01 .Ol 
.01 .Ol 
. 0 1  .oi 
. 0 1  .01 
. 0 9  . 0 3  
. a 6  .02 
.01 .01 
. D l  .Oi 

INDEX STOW NO. 9 
STRN 2 . 1 6  PRECIPITATION DEPTH 
TRDA lOO.00 T W S P O 5 1 T I O N  0-INXGE ARE& 

PRECIPITATION PATTERN 
.01 .01 .01 .oo . 0 0  
.01 .01 .01 .01 . 01  
.01 .Ol .01 .01 .01 
.01 .01 .01 .01 .Ol 
. 0 3  .03 .0'1 .04 .OP 
.01 . 0 2  .02 .02 .02 
.01 .Ol . 4 1  .01 . Ol 
.oi .U1 

RUNOFF S m R Y  
FLOW iN CUBIC FEET PER SECOND 

TIME IN HOURS, ARE& I N  SQUARE MILES 

TINE OF AVERRCE F M W  FOR MIHm PERIOD 
PERK 

6-HOUR 24-HOUR 72-8OUR 

BiiSIN MiWIMW TINE OF 
XRER STAGE MU STAGE OPERATION 

HYDRCGWLPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH a? 

ROUTED TO 

HYLIROGWLPB iiT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 
4 .50  10. 23. 2 2 .  

6.92  PO. 2 3 .  22 .  

1.33 2 5 .  6 .  5 .  

4.75 30. 8. 7 .  

6.92 1 5 6 .  3 9 .  3 1 .  

"' B O W L  END OF HEC-1 '*' 

Project Engineering Consultants, Ltd 
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FLOOD HYDROGRIIPB PIICEAOE IHEC-11 + 

W N  1998  

VERSION 4 . 1  

U .S .  i l M l Y  CORPS OF ENGINEERS 

' HYDROLOGIC ENClNEERlNG CENTER 

609 SECOND STREET 

DAVIS, CI-LIFORNIA 95616 

1916) 716-1104 - RUN DATE Z7NoY06 TIME 12:20:41 - 

X Y XXXXXX1( XXXXX 
X X X  X X X X  
x 2 ) :  1( X 
XXxxXXX XXXX X XXXXX X 
X X X  x X 
X X X  X X 
X x XXXXXXX XXXXX XXX 

THIS P R O O W  REPLACES ALL PRE"lO"S ilERSIDNI OF HEC-1 N O W N  115 HECl IJM 131. HECICS, HECLDB. IWD H E C l W  

HEC-I INPUT PACE I 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 .....,. 5 ....... 6 ....... 1 ....... 8 ....... 9 ...... 10 
ID HEC-I i in i l lvn ia  usinn m s  

." ".." ,, 
5 ID 100-year 24-hr S L O ~  ~ ~ d ~ l i ~ ~  
6 ID BY project Engrnebring conru~tantS 

10 May 2006 
.DIRCRPM 
IT 5 OlJ-94 
T" 

0 300 

26-hour distribution 
PC 0 . 0  0 . 0 0 2  c o o s  
PC 0.029 0.032 0.035 
PC 0.064 0 . 0 6 8  0 . 0 7 2  
PC 0.11 0.lli 0.12 
PC 0.181 0.191 X 2 0 1  
PC 0.735 0 . 7 5 8  0 . 7 7 6  
PC 0 . 8 5 6  0.861 0 . 8 6 9  
PC 0.913 o.sis 0.922 
PC 0.953 0 . 9 5 5  0 . 9 5 9  
PC 0.983 0.986 K g 8 9  
I N  1 5  OIJRN'I4 
JD 3 . 5 4 8  4 0 . 0  
' 24-ha"? distribution 
PC 0 . 0  0 . 0 0 2  0 . 0 0 5  0 . 0 0 8  0 . O l l  0 . 0 1 4  0.017 0 . 0 2  0.023 0 . 0 2 6  
PC 0.029 0.032 0.035 0.038 0 . 0 4 1  0.044 0.045 0.052 0 . 0 5 6  0 . 0 6  
PC 0 .064  0 . 0 5 8  0 . 0 7 1  0 . 0 7 6  0 . 0 8  0 . 0 8 5  0.09 0.0 '15 0.1 0.105 

HEC-1 INPUT FiiGE 2 

Project Engineering Consultants, Ltd 
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LINE ID .... ... l... .... 2.. . .... 3 .  ...... a , . .  .. .. s . . .  .. ..#.. .... . 7  .... ... 8 .  ... .. . 9 . .  ... .I0 

..? .", . ,,, ? . .  . . > .,, . , . , , < . :. . : r  . " 
.. . .. . . . . .: 5 

. . I _ "  I . ,  ., . . i  I : .  . I < >  . I  
..I . .. . . . < .* i . ,  1 
.,,! .. ., ..: " 7 .  4 0.4- , 3 : -  

LINE ID.. . . . . . l . .  . . . . . Z  . . . . .9.. 

Project Engineering Consultants, Ltd. 



LINE 

KK 0318 
811 0.239 
L-u 0.15  0.35 3 . 8 8 2  0.419 0 . 0  . S-Oraph 
UI 0.0 163.06 573.03 630.Ba 311.36 160.81 16.13  34.21 11.81 0 . 0  

HE"-1 INPUT PACE 4 

KI OJxRCNME 03xC 
RS 6 STOR 0.0 0 . 0  
RC 0 . 0 4  0.035 0.44 4057.66 0 . 0 0 0 5  2 0 . 0  . curve 
RX 0.0 100.0 2 0 0 . 0  210.0 2 1 0 . 0  320.0 420.0  5 2 0 . 0  
RY 2 0 . 0  15.0 10.0 0.0 0.0 1 0 . 0  15.0 2 0 . 0  

......... 
Ui 0 . 0  24.3 80.13 1 5 5 . 1 1  214 .75  230.83 198.14 1 4 1 . 2 5  99.11 68.83 
U I  48 .12  93.61 2 3 . 4 5  16.61 10.16 5 . 9 1  5.91 1.91 5 . 9 1  

"EC.1 INPUT PAGE 5 

185 KR OlxCCNME 051R 
186 HC 4 
1 8 1  Z Z  

SCHEmTIC DIaGRIUI OF STREIW NETWORK 
18P"T 
LXNE I"! ROUTIN[i I--->> OIVERSXON OR P m P  FLOW 

NO. I . !  CONNECTOR (<---I  RETURN OF DIVERTED OR PUNPED FLOW 

118 O i i B  

Project Engineering Consultants, Ltd 
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178 03uB 

105 O S X C . .  ................................. 
I*") RUNOFF iU I IO  COMPUTED AT THlS LOCXTION .......................................... 
- FLOOD HYDROCRAPH PACKAGE (HEC-1) 

JUN 1998 

VERSION P .  l 

' RUN D&TE 27NOVU6 TINE 1Z:ZO:4l ' 

HEC-l Rnalyris  using "8s 
Sentinel Watershed Zone ii FDS 
mood control District of "ariropa county " ....... 
loo-year 24-hr storm Modeling 
sy ~ r ~ j ~ ~ t  ~ n g i n ~ ~ r i n g  conaulrantr 
May 2006 

9 10 OUTPUT CONTROL YFlRIiiBLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCIL 0. HYDROGRAPH PLOT SCiiLE 

IT HYDROGRAPH TIME DRTR 
NNIN 5 MINUTES IN COMPUTATiON lNTERVRL 
IDATE Lam94 4TIIRTINC DATE 
ITlNE 0000 STARTING TIME 

NQ 300 NUMBER O r  IIYDROGRAPH ORDINIITBS 
NDDRTE ZJRN9P ENDING DATE 
NDTIME 0055 ENDING TIME 
ICENT 19 CENTURY NiiRK 

CONPUTilTlON INTERVAL ." HOURS 
TOT% TIME Bii5E 2'1.92 HOURS 

ENGLISH UNITS 
DRAINIICIE AREA SOUIIRE MILES 
PREClPlTRTION DEPTH INCBES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORACE VOLUME ACRE-FEET 
SURFACE RRUL RCRES 
TEMPERATURE DECREES FAHRENHEIT 

11 JD INDEX STOW NO. 1 
STRN 4 . 0 0  PRECIPTTilTlON DEPTH 
TRDA .01 T W S P O S I T I O N  OPAINaGE AREA 

1 2  PI PR&CIPITATION PATTERN 
.oo  .oo  . (m .oa .oo . o o  
.o0 .UO .OU . 00  .00 . 0 0  
.00  .00 . OU . 0 0  .00 . 0 0  
.oo . O D  . 0 0  .00  .00 .DO 
. a 0  .oo .oo  . 00  .oo .oo  
. O U  .ao .oa  . o o  .oo . D O  
. 0 0  .UO . 0 0  . O O  .00  . 0 0  
. 0 0  .0o  . 0 0  . 0 0  .00 . 0 0  
.(lo .oo .oo  .oo .ao .oo 
.oo .oo .oo .oo  . o o  .00 
.oo . 0 0  .a0  .OD . (10 .oo 

. U.S. > M Y  CORPS OF ENGINEERS 

* HYDROLDCIC ENGINEERING CENTBR 

SO9 SECOND STREET 

DAVIS. CALIFORNIA 95616 

,916, 756-1104 

Project Engineering Consultants, Ltd. 
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23 .ID lNDEX S T O W  NO. 2 
STRM 3.80 DRECIPITllTlON DEPTB 
TRDA 10.00 T W S P O S I T I O N  DRliiNRCE IIREA 

PRECIPITATION PRTTERN 
.oo .00 
."a .oo  
.oo .oo 
,830 .oo 
,830 . 0 0  
.00  .oo 
.oo .ao 
. 0 0  .oo 
. O D  .00  
.oo . 00  
.oo .oo 
. 0 0  . o o  
. 0 0  .DO 
. a 1  . Ol 
.03 . O S  
.o, .oi . OU . 0 0  
.oo .a0 
.OO .40 
.oo .00 
. O D  .oo 
.oo .no 
.00  . 0 0  
.0o  . 0 0  
. o o  .oa 
. O U  .00 
. o o  .00 
.00  . 0 0  
.oo .ao  

INDEX STORM NO. 3 
STRM 3.67 PRECIPITkVION DEPTH 
TRDX 20.00 TWWIPOSITION DRAINAGE ARFli 

PREClPlTRTlDN PATTERN 
.ao  . a 0  
.oo .00  
. D O  .DO 
.OO .no 
. D O  .O" 
.oo  .DO 
.oo  .00 
. 0 0  . a 0  
. D O  .oo 
. 0 0  .00 
. 0 0  .UO 
. 0 0  .00 
.oo .ao 
. 01  .o, 
.01 .09  
.01 .01 
. O D  .OU 
. O D  . 0 0  
.00 .oo  
. 00  . 0 0  
.00  .oo  
. 0 0  .00 
. O U  .00 
. 0 0  .00 
. 0 0  .oo 
.oo ,083 
.oo .00  
.00  .00  
.oo .oo  

iNLlEX STOW NO. P 
STW 3 . 5 5  PRECIPITATION DEPTH 
TRDR 40.00 T W S P O S I T ~ O N  D R ~ ~ I N A ~ E  i i ~ ~ l i  

Project Engineering Consultants, Ltd 



5 8  JD INDEX STOM NO. 5 
STRM 3 . a 3  PRECIPITATION DEPTH 
TRDA 8 0 . 0 0  TRIWSPOSITION ORIIINll(iB AREn 

PRECIPITATION PaTTERN 
.00  . O U  
.00  .00 
.00 . 0 0  
.00  . oa 
.oo .DO 
. 00  .00 
.DO . 0 0  
.oo  .00 
.00 .oo  
. 0 0  . O O  
.oo  .oo  
.o0 .OO 
.00  .oo 
.01 .01 
.O> .09 
.01 .OI 
.00  .OO 
.oo .oo 
. 0 0  .oo 
. 0 0  . O D  
. 0 0  .00 
.oo -00 
. 0 0  . O D  
. 0 0  .OO 
.oo .oo 
.00 .OD 
. 0 0  .UO 
. 0 0  .OD 
.oo .oo 

71 JD INDEX STOW NO. 6 
STW 3 . 3  PRECIPITATION DEPTH 
TRDIi 120.00 T W S P O S I T l O N  IIRIIIN2CYE ARE8 

81 JD INDEX STOM NO. 7 
S T M  3.28 P R E C l P l T l i T l O N  DEPTH 
TRDR 2 0 0 . 0 0  T W S P O S I T I O N  DRILINLl(ie aREA 

PRECIPITATION PRTTERN 
.oo  .oo 
. O D  . 0 0  
. O D  .oo 
. 00  .a0  
. 00  . 0 0  . 00 .oo 
.00 . 0 0  
.DO .00  
.OO .DO 

Project Engineering Consultants, Ltd 
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95 10 INDEX STOW NO. 8 
ST* 3.22 PRECIPITXTION DEPTH 
TRDA 300.04 TRANSPOSITION DRAINAGE AREA 

107 110 INDEX STOW NO. 9 
STW 3.13 PRECIPITATION DEPTH 
TROX 5 0 0 . 0 0  TRANSPOSITION DWIINAGE RREII 

PREClPITilTION PATTERN 
. 00  .UO 
. D O  . 0 0  
.oo .oo 
.00 . 0 0  
. 0 0  .DO 
.oo ,830 
,830 .oo 
. 0 0  .00 
. 0 0  .oo 
.oo . O D  
.oo .oo 
.00 . O D  
.00 .oo 
.01 .01 
.03  .09  
.01 .01 
.oo .00 
.UO .00 
. 0 0  .00  
.ao .oo 
. 0 0  . O D  
.00 . a 0  
.0o  . O U  
,083 . 0 0  
.00 .oo  
. 00  . 0 0  
.00  . 0 0  
.DO .oo  
.00 . 0 0  

RUNOFF S M R Y  
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREa IN SOUliRE NlLES 

PEAK TINE OF A Y E W E  FLOW FOR MmUn PERIOD B M i N  W I N W  TlNE OF  
OPERATION STRTlON FLOW PEaK AREA ST%E M STllCZ 

6-HOUR 24-HOUR 72-HOUR 

"YDEOGrnP" AT 
0518 ill. 12.08 2 5  6 .  6 .  . Z B  

ROUTED TO 
0 5 r R  360. 12.25 25 .  6 .  6 .  . 2 8  

Project Engineering Consultants, Ltd 
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ROUTED TO 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

.-' NO-L END OF HEC-1 '" 
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VERSION 4 . 1  

' RUN OaTE Z1NOY06 TIME 12:22:23 ' 

U.S. A m 1  CORPS OF eN(IINiERS 

* HYDROLOGIC ENGINEERING CENTER 

509 SECOND STREET 

DXYIS, CALIFORNIa 95616 

19161 116-1104 

.~. ---- ~ - -  -~ ~~ 

KINEMATIC WAVE; NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PACE 1 

LINE 10 ....... 1 ....... 2 ....... ). ...... 1 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 
ID "EC.1 Xnalysia using ""S 

2 ID Sentinel Watershed Sone R im 
9 rn  F I ~ ~ ~  control oiatrist of ~arrcopa county 

10 i i rsa  I 
ID 100-year 6-hr Storm Modeling 
ID By Project Engineering Consultantr 
ID Nay 2006 
'DIP&- 
IT S 01JIWPP 0 300 

JD 3.2 0.01 
' 6-hour distribution, pattern 1.0 
PC 0 .  0 . 0 0 8  0.016 0 . 0 2 5  0.033 0.041 0 . 0 5  0 . 0 5 8  0 . 0 6 6  0.074 
PC 0.087 0.099 0.118 0.128 0.216 0.311  0.838 0.911 0.931 0.95  
PC (1.962 0 .972 0.981 0.991 1.0 
iN 15 O1JRN9< 
JD 3.181 0.5 . 6-hour *irtribution, pattern 1.0 
PC 0.0 0.008 0.016 0 . 0 2 5  0.033 0 . 0 4 1  0 . 0 5  0 . 0 5 8  0 . 0 6 6  0.074 
PC 0 . O B 7  0.099 O.ll8 0.138 0.216 0.377 0.834 0.911 0.931 0 . 9 5  
PC 0.362 0.972 0.983 0.991 1.0 
IN 1 5  01JAIIN94 
JD 3.158 1.0 
' 6-hour disrribulian, pattern 1.4 
PC 0 . 0  0.0084 0.016 D.OZS 0.0338 0.041P 0.0504  0 . 0 5 8 4  0.066P 0.0748  
PC 0 . 0 8 7  O.OPPQ O.ll88 0.148 O.ZJOa 0.4067  0 . 7 7 1 8  0.8811 0.g186 U.PPSZ 
PC 0 . 9 5 1 2  0.968ii  0.9798 0 .9898 1.0 
IN 1 5  OlJ-94 

- 6-hour distribution, pattern 2.7  
PC 0 . 0  O.UII4 0.0189 0.0287  0.0$41 0.0574 0 .0694  0.0818 0.0949  0.1076 
PC 0.1223 0.1382 0.160e 0.2063 0.2902 0.1664 0 . 6 1 6 1  0.8069 0 . 8 7 5 5  0.9189 
PC O . 9 P i i  0 . 9 6 0 8  0.9735 O.PBi9 1.0 
IN li OIJiiN94 
iD 2.912 2 0 . 0  
* 6-hour dintribvtion. patiern 3.1 
PC 0.0 0 . 0 1 5 8  0 . 0 2 2  0 . 0 3 2 9  0.0511 0.0663 0 . 0 1 9 3  0.0948 0.1102 0.1246 
7C 0.lal 0.1187 0.1828 0.21 0.9122  0 . 4 7 5 8  0.668a 0.1924 0.8643  0 .9087  
PC 0.943e 0.958 0.3718 0.9863 1.0 
IN 15 O1J-94 
JD 2 . 8 6 8  90.0 . 6-hour diorrlbution, Patkern 3 . 4  
PC 0 . 0  0.0172 O.ozi6 0 . 0 3 7 8  0.0561 0.0119 0 . 0 8 6 8  0.103 0.1191 0 .1342  
PC 0.1511 0.l702 0.1962 0.2439 0.9263 0 .4824  0 .6655  0.1871 0.858 0.9031 
PC 0.939 0 . 9 5 4 4  0 . 9 6 9 1  0.9851 1.0 
I N  1 5  O l i i i N 9 6  0 
JD 2 . 7 8 4  40.0 . 6-naur diarribution. pattern 3.5 

HEC-1 INPUT 

Project Engineering Consultants, Ltd, 
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LINE 

92 
93 

9 *  
si 
96  

97 
98  

9 9  
100 
101 
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12s UI 0.0 4 . 3  0 . 7  91.91 162.14 2 2 4 . 1 1  278.19 337.79 361.94 385.91 
126 U I  PB4.25 1 6 9 . 4 5  322.83 211.06 2 2 6 . 5 7  1'11.73 162.23 1 3 4 . 8 9  115.03 91.92 
127 "I 1 9 . 2 +  6 8 . 3 4  61.23 P Z . 7 9  + 2 . 1 9  29.96 2 7 6 4 2 7 . 6 4  19.12 P . 8 3  
I28 UI 9 . 8 3  9.83 9.81 9.83 9.83 9.83 9.81 3.81 

129 KK 1SyCCNME lSyR 
190 HC 

1 HEC-1 INPUT PRGE P 

.... ....... ....... ....... ....... ...... LINE ID ....... l ....... 2 ....... 3 ....... 4 . . .  3 6 7 8 9 10 

131 KK 1SyRCNME 15yC 
132 8.3 1 STOR 0.0 0 .0  
133 RC 0.07 0 . 0  0 . 0 7  7 6 1 . 4 1  0 . 0 0 2  481.0 . curve 2 
134 PX 71.0 118.0 191.0 233.0 333.0 391.0 (133.0 5 B S . O  
115 RY 881.0 679.8 $78.7  6 1 1 . 9  W . 2  4 1 1 . 5  678.1 4 0 1 . 0  

165 KK lOxRCNME lUxC 
167 RS I STOR 0 . 0  0.0 
168 RC 0 . 0 7  0.04  0 . 0 1  1851.02 0.001 464 .0  - CUIYB 6 
169 iU( 0.0 100.0 266.0 323.0 366.0 184.0  430.0 6 4 1 . 0  

170 RY 164.0  $ 6 2 . 0  460 .3  4 5 4 . 0  '158.5 460.2 460.3 '164.0 
HEC-1 INPUT 

....... ....... ....... ....... ....... . . . . . .  LINE ....... ....... ....... ....... ID 1 2 3 4 5 6 7 8 4 10 

171 KK 0528  
172 811 0.186 
113  LC 0.13 0.35 2.521 1.129 0.0 

' I-Graph 
174 UI 0 . 0  28.19 110.21 203.22 261.41 2 5 1 . 2 5  189.23 128.46 8 6 . 1 3  5 7 . 4 B  
175 UI 3 8 . 6 3  Z S . 8 1  19.3 8.18 6.86 6 . 8 6  6 . 8 6  0 . 0  

116 KK OSXCCNPNE 2R 
177 HC 2 
>,a %Z 

SCHENliTlC DliCuRPN OF B T R W  NETWORK 
lNPUT 
LINE IY )  RODTINO I--->)  DIVERSION OR PUMP FLOW 

NO. I . )  CONNECTOR I<---)  RETURN OF DlVERTED OR PUMPED FLOW 

55 10zB 

Project Engineering Consultants, Ltd. 
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* FLOOD HYDROGRAPH PACKAGE IHEC-11 

JUN 1998 

VERSION a .  1 

- RUN DATE Z7NOY06 TIME 1 2 1 2 2 ~ 2 3  - 

HEC-I iinaly3i.i using WMS 
Sentinel Watershed Zone R FDS 
F L ~ ~ ~  control ninirisr or warico~a county 
Area I 
100-year 6-Dr Storm Modeling 
~y ~ ~ ~ j ~ ~ r  ~ngineering consultants 
May 2006 

9 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCIL 0 .  HYDROGRAPH PLOT SCRLE 

IT HYDROGRAPH TIME DATA 
N N I N  5 MINUTES IN COMPUTRTlON ZNTERVAL 
IDaTE 1JILN9'I STLRTlNE DATE 
ITIM 0000 STARTINO TlNE - 

NQ 300 NUMBER OF HYDRWARAPH ORDINWES 
NDDRTE 2 J i W 9 P  ENDING DATE 
NIIIINE 0051 ENDlNC TIME 
ZCENT 19 CENTURY WRK 

COMPUTaTION INTERVIIL .08 HOURS 
TOT= TIME BiiJE 2 4 . 9 2  HOURS 

ENCIbISH UNITS 
DRAINAGE nREX JQUliRE MILES 
PREClPlTl iTlON DEPTH INCHES 
LENGTH. ELEVATION FEET 
FLOW CUBZC rEET PER SECOND 
STOWLCE VOWME ACRE-FEET 

Project Engineering Consultants, Ltd 

. U S .  % M Y  CORPS OF ENGINEERS 

. HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DWTB,  CALIFORNIA 95616 

19161 736-1104  
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SURFACE AREA &CRES 
TEMPERATURE DEGREE5 FRHRENHEIT 

11 a0 INDEX STORM NO. 1 
STRM 3.20 PRECIPITATION DEPTH 
TRDil .01 TRANSPOSITION DRAINAGE RREii 

15 JD INDEX STORM NO. 2 
STRM 3.18 PREClslTxTION DEPTH 
TRDA . 5 0  T W S P O S I T I O N  OWIINFICE RREA 

21 JD lNDEX 510RN NO. 3 
STRN 1.16 PRECIPITITTON DEPTH 
TRDA 1.00 T W S P O S l T I O N  DWIINaGE AREA 

2 6  JD INDEX STORM NO. I 
STRM 3 . 0 1  PRECIPITATION DEPTH 
TRDil 5 . 0 0  T W S P O S I T T O N  DRAINAGE AREA 

31 JD INDEX STORM NO. 5 
STRM 1.01 PRECIPITATION DEPTH 
TRDR 10.00 TRPNSPOSITION DWIINiiCiE AREA 

PRECIPITATION PATTERN 
.oo . O D  
.01 .OI 
.oo  .00 
.OI .01 
.OS .a3  
.DI . O Z  
. D O  ,830 
.oo  .DO 

36 JD INDEX STOW NO. 6 
STRN 2 . 9 1  PRECIPITATION DEPTH 
TnDR 2 0 . 0 0  TRIUISPOSITION DRATNIICE RRER 

4, JD INDEX STORM NO. 7 
STRN 2 . 8 5  PRECIPITATION DEPTH 
TRDn 30.00 TRRNSPOSITION DWIINAGE ARER 

116 JD TNDZX STORM NO. B 
STRN 2 . 7 8  PRECIPITfiT'TION OEPTR 
TRDA 40 .00  T W S P O S I T I O N  DWIINXGE &RE> 

Project Engineering Consultants, Ltd. 
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INDEX S T O W  NO. 9 
STRM 2 . 5 6  PReClPlTXTlON DEPTH 
TRDX 100.00 TRlWSPOSITlON DRAINAGE AREA 

PRECIPITATION PilTTEW 
.01 .01 
.Ol .01 
.01 .01 
.01 . o i  
. D 1  .01 
. 0 4  .02 
.01 .01 

.............. 
1 9  KK lDlB . .............. 
5 6  KO OUTPUT CONTROL VARIABLES 

IPWT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCIIL o .  BYDR~CRAPH PLOT scwe 
lPNCH 1 PUNCH COMPUTED HYDROCPAPH 
lOUT 0 SAVE HYDROGPAPH ON THIS UNIT 

ISIV1 1 FIRST ORDINllTe PUNCHED OR SAVED 
ISiiVZ 300 LAST ORDlNi iTE PUNCHED OR SAVED 

TIMINT ,083 TIME INTERVAL IN HOURS 

HRRNlNB EXCESS AT PONDIN6 LESS THIW ZeRO FOR PERIOD. EXCESS SET TO 8880 

WIIRt31NC --- ROUTED OUTFMll I (721.1 IS GREIITER THIW MAXIMIN OUTFLOW I 4108.1 IN STOWICE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW I 

WiiRNINC --- ROUTED OUTFLOW I 

WRBNINC. --- ROUTED OUTFLOW i 
WRRNINO --- ROUTED OUTFLOW I 

WIlRNlNC --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW I 

WRRNING --- ROUTED OUTFLOW I 

WliRNINC --- ROUTED OUTFLOW I 

WARNINe --- ROUTED OUTFMW I 

WARNING --- ROUTED OUTFLOW I 

WARNIN0 --- ROUTED OUTFLOW I 

WRRNINO --- ROUTED OUTFLOW I 

WRRNING --- ROUTED OUTNiOW I 

WllRNINC --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFMW I 

WARNING --- ROUTED OUTFMH I 

WiiRNlNC --- ROUTED OUTFLOW I 

WaRNINC --- ROUTED OUTFLOW I 

WiiRNINC --- ROUTED OUTFLOW I 

WllWiING --- ROUTED 0"TFLOW ( 

WARNING --- ROUTED OUTFLOW I 

WiWNINC --- ROUTED OUTFLOW I 

4154 .1  IS CRERTER THAN MAXIMUM OUTrlOl I 

4782.1  IS GREiiTER THRN W I N U N  OUTFLOW I 

4808 .1  TS GREATER THAN MIIXINUM OUTFLOW I 

4 8 2 3 . 1  14 CRERTeR THAN M I M I M  OUTBMW I 

1818.1 IS GREATER THAN M I M U M  OUTPLOW I 

4794.1 IS GREATER THIW W I M U N  OUTFLOW I 

$ 7 5 4 . )  IS GREATER THAN NPXIMIM OUTPLOW I 

4733. I IS GREXTER THRN  MAXI^ onTmon i 

4 1 6 1 . 1  IS CREATER T W  MAXINUN OUTFLOW I 

4 7 9 2 . 1  I5 CRERTER THiVI W I W M  OUTFLOW I 

881Q.1 iS GREATER THAN W I M I N  OUTFLOW I 

4820. )  TS CRERTER THAN MIIXIMIM OUTFLOW I 

4801.1 IS CRERTER THAN W I M U M  OUTPMW I 

$718.1 IS GREATER THAN W I M U N  OUTCLOW ( 

6129 .1  IS GREATER THAN W I W N  OUTFLOW I 

474I. 1 I5 GREATER TWiN MIIXINUM OUTFLOW I 

4775.1 iS GREATER THAN W I W N  OUTFLOW I 

1800.) IS GREATER THiW M I N U M  OUTtLOW I 

4 8 1 5 . 1  IS GREATER THAN M l M I M  OUTPLOW I 

lsl4.1 IS CRELTER TSiiN M I M U M  OUTPLOW I 

4745. )  IS GREATER THUI MIIXTMUM OUTPLOW I 

4758 .1  IS OREXTEN THAN MAXIMIN OUTPLOW I 

4708.1 IN STORAGE-OUTFLOW TABLE 

4 7 0 8 . 1  IN STORAGE-OUTFLOI TaBLE 

4708.1 IN STOWCIS-OUTFLOW TRBLE 

$708.1 IN STOPAGE-OUTFLOW TABLE 

plOB.1 IN STORIICE-OUTFLOW TABLE 

$708.1 IN STORAGE-OUTFLOW TABLE 

4708 .1  IN STOPAGE-OUTFLOW TABLE 

4708 .1  IN STORAGE-OUTFLOW TABLP 

4708.1 IN STOPAGE-OUTFLOW TRBLE 

4708. )  IN STOPAGE-OUTFLOW TaBLE 

1708.1 IN STORROE-OUTFLOW TABLE 

4708 .  i IN STOPAaE-OUTFLOW TRBLE 

6708.1 IN STORAGE-OUTFLOW TABLE 

470s. 1 IN STOPACE-OUTFLOW TABLE 

4108 .1  IN STOPAGE-OUTFLOW TABLE 

4108.1  IN STOPAGE-OUTFLOW TRBLE 

4708.1 IN STORAGE-OUTFLOW TIIBLE 

4708 .1  IN STOPAGE-OUTFLOW TABLE 

4708 .1  IN STOPAGE-OUTFLOW TliSLE 

a108.1 IN STORACE-OUTFLOW TABLE 

4 , O B . i  iN STOPAGE-OUTFLOW TRBLE 

4 7 0 8 . 1  IN STORAGE-OUTFLOW TildLE 

WARNING --- ROUTED OUTFLOW I 4 i Z O . l  IS GREXTER THRN MAXINUH OUTPLOW 1 4708 .1  I N  STOWICC-OUTFLOW TilBLE 

WARNING --- ROUTED OUTFLOW 1 475S. l  IS GREaT'TER THRN W I M I M  OUTFLOW 1 4 1 0 8 . 1  IN STORAGE-OUTFLOW TIIBLE 

WaRNINC --- ROUTED OUTFLOW I 4 7 8 9 . 1  IS CREATER THRN M I M I M  OUTFLOW I 4 1 0 8 . )  IN STOPAGE-OUTFLOW TIBLE 

WRRNING --- ROUTED OUTFLOW I 4805.1  IS GRERTER THAN MXIMIM OUTPLOW 1 e7OB.l IN STORAGE-OUTFLOW TABLE 

WiinNINC --- ROUTED OUTFLOW I 1813.1 IS GREiiTER THAN W I M I N  OUTPLOW I 1108.1 IN STORAGE-OUTFLOW TABLE 

Project Engineering Consultants, Ltd. 
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WRRNINO --- ROUTED OUTFLOW I 

WIIRNlNG --- ROUTED OUTFLOW I 

WilRNINC --- ROUTED OUTFLOW I 

WIRNiNG --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW I 

WARNINe --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW 1 

WRRNINCI --- ROUTED OUTFLOW I 

WiiRNINC --- ROUTED OUTFLOW I 

WRRNINO --- ROUTED O U T F M l  I 

WliRNiNC --- ROUTED OUTFLOW I 

WIIRNINa --- ROUTED OUTFLOW I 

WiiRNlNCi --- ROUTED OUTFLOW I 

W W I N C  --- ROUTED OUTFLOW I 

WARNING --- ROUTED O U T F M l  I 

WRRNiNG --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW 1 

WARNIN0 --- ROUTED OUTFLOW I 

WIRNlNG --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW I 

WARNING --- ROUTED OUTFLOW , 

4 8 0 5 . 1  15 GRERTER T H W  NXXIMUM OUTFMW I 

$779.) IS GREXTER THAN MAXIMUM OUTFLOW I 

$736.1 is GREATER THAN MPXlMUN OUTFLOW I 

6733. I IS @BEATER THAN MAXIMUM OUTFLOW I 

4757.1  IS GREATER THAN MPXINUN OUTFLOW I 

4771.1 IS CREliTER T H M  M I I X I r n  OUTrLOW I 

4 7 6 6 . 1  IS TREaTER THRN M I M U N  OUTFLOW 1 

4 1 4 2 . )  is GREXTER THRN M I M U M  OUTFLOW I 

4 1 1 5 . 1  15 GREATER THW M I M U M  OUTFLOW I 

1142.) IS BREiiTER THAN W I M U E I  OUTFLOW I 

(762.1 IS GREATER THAN naYlNUN OUTFLOW I 

$ 7 6 8 .  I IS GREATER T H ~ N  WIMUM ommow I 

4755.1 IS GREXTER THAN MPXIMJH OUTFLOW i 

4125.1 15 GREATER THW LliiXINUM OUTFLOW I 

4 7 2 5 . 1  IS CREaTER THlW W I M U M  OUTFLOW I 

4749.1 IS GREIITER THW W I M U N  OUTFLOW I 

$763.1 IS GREATER THW MAXIMUM OUTFLOW I 

$ 7 6 2 . )  IS CREXTER THRN MPXlMUM OUTFLOW I 

4 1 a 2 . l  IS GREiiTER T H M  M I N U M  OUTFLOW 1 

4 7 3 4 . 1  IS GREllTER THW NXXINUM OUTFLOW I 

475e.l IS CRERTER T H W  W I M U M  OUTFWW I 

4161.1 is GREATER THW MAXlNUN OUTPLOW I 

4153.1  IS GREATER THAN MAXlMUM OUTFLOW I 

4727 ) IS GREATER T H M  MPXINUM OUTFLOW I 

Pi08.i IN STORAGE-OUTFLOW TRBLE 

4708 .1  IN STOPAGE-OUTFLOW TABLE 

4708 .1  i N  STORACE-OUTFLOW TABLE 

6708.1 IN STORAGE-OUTFLOW TABLE 

4708.1 IN STOPACE-OUTnOW TiiBLE 

<708.1 IN STORAOE-OUTPLOW TABLE 

4708.  I IN STORAGE-OUTFLOW TABLE 

4708.  i IN STONE-OUTELOW TRBLE 

P108. I IN STOWiCE-OUTFLOW TIIBIle 

4708. )  IN STORAGE-OUTFLOW TABLZ 

4708.1 iN STORACE-OUTFLOW TABLE 

4108.1 IN STORAGE-OUTFLOW TABLE 

4708.1 IN STORAGE-OUTFLOW TILBLE 

4708.1 IN STOPACE-OUTFLOW TaBLE 

4108 .  I IN STORAGE-OUTELOW TRBLE 

4708. I IN STORAGE-OUTFLOW TABLE 

4700.1  IN STOPAGE-OUTFLOW TRBLE 

4 7 0 8 . 1  IN STORAGE-OUTFLOW TABLE 

1708.1 IN STORAGE-OUTPLOW TXBLE 

P7OB. I IN STOPA(iE-OUTPLOW TiiBLE 

d108.1 IN STORAGE-OUTFLOW TRBLE 

4708 .1  IN STORAGE-OUTFLOU TABLE 

4708.1 IN STORAGE-OUTFLOW TABLE 

4708.1 IN STORAGE-OUTFLOW TIBLE 

RUNOFF 4UMMIIRY * FLOW IN CUBlC FEET PER SECOND 
TIME IN HOULB, ARE.? IN SQYFlRe MILEJ 

PEIIK ?*ME OF AVERAGE F M W  FoR M I M W  PERIOD B l t S l N  llPX1nUM TlME OF 
OPERATION STATION FLOW PEAR AREA STAGE MAX STiiCE 

6-HOUR 24-"OUR 72-HOUR 

ROUTED TO 
LDIR 

HYDROGRAPH AT 
l D Y B  

ROUTED TO 
lOyR 

HYDROGRAPH AT 
lSIB 

HYDROGRAPH AT 
LSXB 

3 COMBINED AT 
15YC 

ROUTED TO 
l S y R  

"YDROGPAPH AT 
l 5 W B  

3 COMBINED RT 
lixC 1283. 5.83 581.  1 4 8 .  1a2. 5 . 7 1  

ROUTED TO 
15xR 1262. 6 . 2 5  5 1 8 .  1 4 8 .  1 4 2 .  5 . 7 1  
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I COMBINED AT 
l O X C  2064. 7.85 1616. 5 0 8 .  4 8 4 .  30.37 

ROUTED TO 
lOXR 2063. 8 . 0 0  1615. 5 0 8 .  4 .  10.37 

HYDROGRAPH 
OIza 233. 4 . 2 5  2 0 .  5 .  5. .19 

2 COMBINED AT 
051C 2061. 8 . 0 0  1615. 5 0 8 .  690. 3 0 . 5 5  

Project Engineering Consultants, Ltd. 
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+ U.S. iiRNY CORPS Or ENGINEERS 

HYDROLOClC ENCiNEERlNO CENTER 

609 JECOND STREET 

DAVIS, CALIrORNIFI 45616 

19161 156-1104 

X X X M X X X X  X X X U  X 
S Y X  X X X X  
X X X  * x 
XXXXXXX XXXX X XXU(i( X 
X x x  X 
X X X  x x X 
i( x iixxxxxx X X X U  X I *  

THIS P R O O M  REPmCEJ PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAB 731, HEClGS, BEC1DB. ABO BeCim. 

THE DEFINITIONS OF VARIABLES -WIMP- AND -RTIOR- %tVE CHANGED FROM THOSE USED WITH THZ 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -IVISI(K- ON RN-CARD WAS CHANCED WITH REYlSlONS DliTED 28 SEP 81.  THIS IS THE FORT-?? VBRSION 
NEW OPTIONS: DPMBREild OUTrLOW SUBMERGENCE , SINGLE EVENT DRMRCE CALCULATION, DS8:WRITE STRCE FREQUENCY, 
055:RE&D TINE SERIES AT DESlRED CXLCULILTION INTER"- M45 RFITE:CREEN AND IVIPT INFILTPATION 
KlNEPlXTlC NAVE: NEW FINITE DIFFERENCE S I O R I T H I I  

HEC-1 lNPUT PACE 1 

LINE ID ....... l....... 2 ....... 3 3 3 . 3 3 3 3 4  ....... 5 ....... 6 ....... 7 ....... 8 ....... ...... 10 
ID HEC-1 Analysis using WMS 

2 ID sentine, Watershed Zone R iDS 
ID r lDod control ~ l i r t r i c t  or ~ a r r c o p a  county 

4 ID &Tea I 
5 ID 100-year ~ e - n r  ator. a ode ling 

ID By Pra je r t  Enginesring Cannuikant. 
ID Way 2006  
*Dlll(iRAM 
IT 5 OlJAB44 0 300 

9 10 
10 IN li O1JANP4 
11 JO 4 . 0  0.01 

ion 
0 . 0 0 5  
0 . 0 3 5  
0 . 0 7 2  
0.12 

0.203 
0 . 1 1 6  
0.869 
0.922 
0 . 9 5 9  
0.989 

' 24-hour distribution 
PC 0 . 0  0 . 0 0 2  0 . 0 0 5  
PC 0.029 0.032 0 . 0 3 5  
PC 0.064 0.068 0.1112 
PC 0.ll 0.lli 0 . 1 2  
PC 0.181 0.191 0.203 
PC 0 . 1 3 5  0.758 0.776 
PC 0.816 0.863 0.869 
PC 0.913 0.918 0 .922  
PC 0 . 9 5 3  0 . 9 1 6  0 .959 
PC 0.981 0 . 9 8 6  0 .989  
I N  1 5  O1JANI4 

47  JD 3.148 40.0 . 21-hour distributian 
IB PC 0 . 0  0.002 0 . 0 0 5  0.008 0.011 0.01Q 0.037 0 . 0 2  0.023 0.026 
43  PC 0 .02 '1  0.032 0 . 0 3 5  0.038 0 .011  0 .046  0.048 0 . 0 5 2  0 . 0 5 6  0 . 0 6  
SO PC 0.064 0 . 0 5 8  0 . 0 7 2  0 . 0 7 6  0 . 0 8  0 . 0 8 3  0.09 0.091 0.1 0.105 

1 HEC-I INPUT PAGE 2 
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- curve 5 
159 RX 0.0 218.0 319.0 53P.D 6<3.0 7 6 4 . 0  '114.0 1210.0 
160 RY 4 7 2 . 0  4 7 0 . 0  463.0 468.0 $67.7 $ 6 8 . 0  46P.0 4 1 2 . 0  

- S-Cil-ilPh 
187 UI 0 . 0  + 0 . 3 1  40.37 91.91 162.34 226.15 278.19  3 3 1 . 7 9  363.94 386.91 
IS8 UI 384.21 163.P5 322.83 211.06 2 2 6 . 5 1  191.73 162.23 134.89 li5.09 92.92  

1 HEC-1 lNPUT PAGE 5 
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212 RS 6 STOR 0 . 0  0 . 0  
213 RC 0 . 0 1  O.OP 0 . 0 1  1289.31 0 . 0 0 3 1  4 6 6 . 5  

' curve I 
216 RX 0.0 2 0 6 . 0  310.0 3 5 1 . 0  359.0 383.0 all.0 430.0 
215 RY 4 6 6 . 5  ( 6 5 . 0  4 6 4 . 5  4 5 9 . 6  ( 5 9 . 1  4 6 1 . 1  465 .4  e61 .5  

' S-Graph 
223 UI 0 . 0  63.74  168.06 318.31 112.01 5 9 7 . 6 6  592 .53  4 8 5 . 8 2  112.19 21'1.81 
22$ UI 190.11 13P.29 103.95 7 0 . 9  5 1 . 2 1  43.63 20.69 15.51 15.11 1 5 . 5 1  
221 UI 1 5 . 5 1  0.0 

HEC-I INPUT PSGE 6 

SCHEMATIC DIRCRAM OF STREAM NETWORK 
INPUT 
LiNE 1") ROUTINC 1--->) DIVERSION OR PUMP FLOW 

N O .  1 . I  CONNECTOR <<---I RETURN OF DIVERTED OR PUMPED FLOW 

11s lOlS 
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238 OiiC.. .......... 
("*i RUNOFF A L S O  COMPUTED AT THIS MCRTION ,*,.,".,.* .....-. ** ........ **r.. 

+." .+..... * ...... * .... ** .... * ...... *..* 
* FLOOD HsDROGRilPH PRCKliCE (HEC-1) ' 

JUN 1998 

VERSlON 4 . 1  

. RUN DATE 21NDV06 TINE 12:05:43  ' 

area I 
100-year 24-hr Starm Nodeling 
By Project Engineering Cannultiinta 
May 2006 

9 10 OUTPUT CONTROb VARrRBLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
I ISCAI  0 .  HYDROGSAPH PLOT SCALE 

IT HYDRCGRAPH TIME DATA 
NNIN 5 MiNUTES IN COMPUTRTlON INTERVaL 

Tn117m lJANPl STARTING DATE ...... ~ ~ ~ 

ITIME 0000 STARTING TIME 
NO 300 NUNBER OF HYDRWSAPH DRDlNI lTES 

NDDaTE ZJm9P ENDIN= DATE 
N m I l E  0055 ENDING TIME 
ICENT 19 CENTURY MARK 

COnPUTIITION INTERVAL .OB %OURS 
TOT- TIWE BiiSE 2 4 . 9 2  HOURS 

ENGLISH UNITS 
DRAINACE ARE& SQUARE MILES 
PRFClPlTIITION DEPTK INCHES ~~ 

LENGTH. ELEVATION iEET 
FLOW CUBIC FEET PER SECOND 
BTORRSE VOLUME RCRE-FEET 
SURFACE ARE& ACRES 
TEMPEmVURE DEGREES FAHRENHEIT 

11 JO INDEX STORM NO. 1 
STW 4.00 PRECIPITATION DEPTH 
TRDA .01 TRMiSPOSITlON DSAlNIIGE AREA 

PREClPlTXTlON PATTERN 
. 0 0  ,083 
. 0 0  .oo 
.oo . O D  
. 0 0  .(lo 
.00 .a0 
.oo . O D  
.o0 .00 
.oo  .ao 
.oo .ao 
.04 .oo  
. D O  . oo  
. a 0  .00 
.oo  .DO 
.01 .oi 
.03 . DP 
.Ol .01 
. 0 0  . 0 0  
.UO . o o  
.00  .UO 
.oo . 0 0  
. O D  . o o  
.oo . 0 0  
. O O  . 0 0  
.oo . O U  
.00  . 0 0  
. 0 0  .oo  
,083 .OU 
.oo .a0 
. O D  .00 

. U.S .  j l_Y COlPQ or ENGINEERS . HYDROLOGIC ENGINEERIN0 CENTER 

609 SECOND STREET 

DAVIS, CRLIFORNII( 95616 

,916) 756-1104 
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5 9  JD INDEX STORM NO. 5 
STRM 3 . 4 3  PRECIPTT&TION DEPTH 
TRDA 8 0 . 0 0  T ~ s P O S I T ~ O N  DRAINAGE i iREi i  

PRECIPITaTION PATTERN 
.00 . O D  
. 0 0  .00 
.oo .00 
.oo . O D  
.00  . a 0  
.00  . O D  
.00  .00 
.o0  .00 
.00  .oo 
. O U  .a0 
.oo . O D  
. O O  .oo 
.oo .ao 
. 01  .01 
.03 .09  
.01 .01 
.00 . O D  
.oo .oo 
.oo  . 0 0  
.00 .OD 
.oo .oo 
.oo  . O D  
.oo .oo 
. 0 0  .00  
.ao .oo 
.oo .oo 
. 0 0  .oo 
. O D  .00 
.oo . 0 0  

71 JD INDEX STORM NO. 6 
BTRM 9 . 3 5  ~RECIPITATION DEPTH 
TRDn 120.00 TWIPOSTTION DMINIICE IIREA 

8 3  JD ZNDEX STORM NO. 7 
STRM 3.28 PRECIPITATION DEPTH 
TRDA 200.00 TRXNSPOSIT~ON DmINaGE AREA 

PREClPlTXTION PATTERN 
,083 . o o  
,083 . O O  
.00  . 0 0  
.00  . 0 0  
.00  . 0 0  
.OO . 0 0  
.oo .oo  
. O D  .OU 
.oo . o o  
.0o  . O O  
.00  .OO 
.00  . o o  
.0o  . 0 0  
. 01  . 0 1  
.03 . O S  
.01 . 0 1  
.oo . 0 0  
.00  . UU 
. 00  .a0 
. 00  . 0 0  
.00 . o o  
.oo . O U  
.DO . 0 0  
.OO .oo  
. 00  .UO 
.oo . 0 0  
.O" .DO 
. 0 0  . 0 0  

Project Engineering Consultants, Ltd 
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3 COMBINED AT 

ROUTED TO 

HYDRWRII IH iiT 

HYDROGRAPH AT 

3 COMBINED &T 

ROUTED TO 

ROUTED TO 

HYDWGRIIPH AT 

2 COMBINED AT 

-.- NORNIIL END Or HEC-I "' 
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* U . S .  kwx CORPS OF ENCTNEEN 

* HYDROLOGIC ENCINEERINC CENTER 

609 SECOND STREET 

DAVIJ, CRLIFORNIA 95616 

( 9 1 6 )  156-llU4 

TWrE P R O W  REPLRCES iiLL eRSVIOUS VERSIONS OF HEC-1 mDWU hS HECl (JAN 13). HEclGS.  HEClDB, REID HEC1- 

HEC-1 INPUT PX'E 1 

LINE .... .... . . . .  .. ..... ...... ID. .l. Z . . .  3 ,  . . 4 . . - .  s... . . 6 . .  

ID HEC-1 Rnalyain using W S  
ID Sentinel Weierrhed Zone iDS 
1D Flood Contr-i District mf Naricopa Cv'2ntY 
ID area J 
10 100-yeaT 6-hr Storm Modeling 
I D  By PTOIBEt Engineering CDnsulianLs 
ID May 2005 
*DIIIGRDn 
IT 5 OlJhN94 0 300 
.* 
&" 

I N  15  01JM94 
JO 3.2 0.01 
+ 6-hour distribution, pattern 1.0 
PC (1.0 0.00B 0.016 0.025 
P~ 0 . 0 8 7  0 , 0 4 9  0.lls 0.138 
PC 0.962 0 . 9 7 2  0.983 0.991 
IN 15 01JIW94 
JD 3.181 0 . 5  - 6-hour distribution, pattern 1.0 
P~ 0.0 0 . 0 0 8  0 . 0 1 6  0.025 
PC (1 .007  0.099 0.118 4.138 
PC 0.962 0.972 0.983 0.P91  
I N  15  OlJXN94 
JO 3.118 1.0 . B-haYT dlrrributian. p a t t s m  1 . 4  
PC 0 . 0  0 . 0 0 8 *  0.016 0.025 
PC 0 .087  0 . O P ' I P  0.1188 0.148 
PC 0 . 9 5 1 2  0.9684 0.9798 0 . 9 8 9 8  
IN li 01J-94 0 
JD 3.072 5 . 0  
+ 6-hour distribution, pattern 2 . 3  
P~ 0 . 0  0.011 0.0173 0 .0267  
p~ 0.109 0.1173 0.1183 0.1B21 
P~ 0.9487 0.362 0 . 9 7 4 3  0 . 9 8 7 1  
IN 15  01JiiN94 
JD 3 . 0 0 0  10.0 . ~ - h ~ ~ ~  distribution, par ts in  2 . 7  
P~ 0.0 0 .0134  O.UiB9 0 . 0 2 8 7  
PC 0.1223 0.1382 0.1604 0 . 2 0 6 3  
s~ 0 . 9 4 7 1  0.960B 0.9735 0 . 9 8 1 3  
IN 15 OlJRN94 
JD 2.912 2 0 . 0  

6-hour distribution, pattern 3.1 
PC 0 . 0  0.0158 0 . 0 2 2  0.0329 
PC 0.l4l 0 . 1 5 8 1  0.1828 0.23 
p~ 0.9411  0.918 0.9718 0.9863 
I N  li OIJRNS4 
JD 2 . 8 8 8  30.0 
1 6-hour diriributran, pa i te rn  3 . 4  
PC 0 . 0  0.0172 0 . 0 2 5 6  0.0378 
PC 0.1513 0.1702 0.1961 0.2439 
PC 0.939 0 , 9 5 4 0  0.9697 0.9851 
EN 15 OIJANS* 0 
JD 2 . 7 8 1  40.0 
r 6-haur dintribution. gattern 3.5 

HEC-I 
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ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 5 ....... 7 ....... 8 ....... 9 ...... 10 
PC 0 . 0  O.Ol82 0.0281 0.0t13 0.0604 0 .0759 0.0916 0.1088  0 . 1 2 5 4  0.111 
PC 0.1586  0.1181 0 . 2 0 5 6  0 . 2 5 3 1  0.3362 0 . 4 8 7  0 . 6 6 9 6  0.7836 0 . 8 5 3 5  0.8991 
PC 0.9158 0 . P 5 1 9  0.9682 O . 9 B ' i l  1.0 
IN 15 O1JXND4 
JD 2 . 5 6  100.0 - +hour distribution, pattern "1 
PC 0 . 0  O.OZ1Z 0.0353 U . O S 1 S  0.0715 0.0817  0.106 0.1261 0 . 1 4 4 3  0.1518 
PC 0.1812 0.2036 0 . 2 3 & 1  0.2837 0.367 0 . 5 0 1  0.6159 0 . 7 7 0 $  (1.8392 0.8864  
PC 0.9236 0.944  0.9633 0.9817 1.0 

KK lOiB 
Ba 0.209 
GC 0.15  0.35 1.95 0 . 4  0 . 0  
' S-Graph 
UI 0 . 0  2 0 2 . 7 7  6 2 2 . 6 1  488.02  1 9 4 . 5 5  7 8 . 8 4  29.81 17.34 0 . 0  

KR lOIRCNRME lOIC 
RS 2 STOR 0 . 0  0.0 
RC 0 . 0 6 5  O.OP8 0 . 0 6 5  2626.78  0.0054 5 6 1 . 0  - curve 1 
Ri( 121.0 131.0 138.0 1 7 2 . 0  i0P.O 2 2 0 . 0  231.0 2 5 0 . 0  
RY 167.0 5 6 6 . 0  5 6 5 . 0  5 6 3 . 0 5 5 6 1 . 0  5 6 1 . 0  5 6 6 . 0  5 6 1 . 0  

EX 1 5 X B  

74 KK liiRCNPME 15.C 
75 Re II 9TOR 0.0 0 . 0  
7 6  RC 0 , 0 6 5  0 . 0 4 8  (1.061 5047.49 0.0045 5 1 8 . 0  

* Curve 2 
77 0.0 21.0 2 0 0 . 0  5 8 3 . 0  6 1 4 . 0  8 2 4 . 0  944 .0  1049.0 
78 RY 118.0 5 1 7 . 0  5 1 6 . 0  5 1 6 . 0  5 7 6 . 0  577.0 5 7 7 . 0  1 7 8 . 0  

79 KK 15yB 
BD Bii 0 . 9 5 1  
81 1. 0.15 0.35 9 . 9 5  0 . 6  0 . 0  . $-Graph 
82 UI 0.0 5 0 . 5  5 0 . 5  5 6 . 7 1  141.11 210.05 25'1.61 329.54 118.21 630 .47  
8 3  UI 4 5 2 . 8 1  483.97 683 .97  473.11 4 I P . 3 2  4 0 7 . 3 9  356 .12  906.64 267 .89  Z 3 4 . a  
84  UI 2 0 5 . 9 1  181.28 153.95  198.28 113.18 101.01 93.2 17.49 1 2 . 6 7  53.53  
8 5  UI 5 3 . 5 3  $ 5 . 3 6  11.51 3 1 . 5 1  3 & . 5 1  31.36 12.29 12.29 12.29 12.29 
8 6  UI 1 2 . 2 9  12.29 12.29 12.29 12.29 12.29 12.29 0.0 

HEC-I INPUT PiiCE 3 

....... ....... . . . . . .  ....... LINE ID 1 2 3 4 ....... ...i ....... 6 .......,....... 8 ....... 9 ...... 10 

116 RR USxCCNRME D S i R  
111 HC 

118 KR OSZRCNAME OSlC 
119 RS 5 STOR 0 . 0  0.0 
120 RC 0.061 0 . 0 6 8  0 . 0 6 5  5 1 5 6 . 3 2  0.0063 p16.0 

* curve 3 
121 RX 0.0 2 7 . 0  100.0 198.0 188.0  236.0 2 7 1 . 0  3PP.0  

Project Engineering Consultants, Ltd. 
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123 KK 05xB 
I24 811 0 . 5 7 8  
125 x 0.15 0 . 3 5  3 . 6 8 2  0.P77 0.0 

S-crapn 
126 "1 0 . 0  4 4 . 9 5  4 5 . 1 5  113.68 219.98  2 9 1 . 9 6  3 6 5 . 8 1  1108.25 $30.78 419.11 

1 2 7  UI 3 8 5 . 5 8  316.54 2 5 1 . 7 4  212.0< 173.75 141.77  11$.68 92.91 7 8 . 0 9  66.36 
HEC-1 INPUT PAGE 4 

LINE ID ....... l ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 
128 UI P1.S+ 13.58 3 0 . 7 7  3 0 . 1 1  24.2a  10.9P 1 0 . 9 4  10.9+ 10.9+ 10.W 
129 UI I O . ~ <  10.9'1 0 . 0  

' S-Graph 
141 UI 0 . 0  1 8 . 2 4  63.43 189.P 294.0 390.73 4 8 5 . 9 3  5 3 4 . 1 6  558.16 537 .47  
1 4 8  UI 4 8 2 . 7 3  393.35 919.35 261.14 219.77 170.98 1IP.I 113.62 93.9 7 5 . 4 S  
149 YI 61.79 41.3 39.87 3 9 . 8 1  19.11 1$.l8 > # . I 8  11.18 14.18 11.18 
150 "I l*.iB 1*.,s 0 . 0  

151 KK OSYCCNWE OSVR 
152 HC 
133 ZZ 

1 
SCHEmTIC DIACRRM OF STRE- NETWORK 

INPUT 
LINE ~ Y I  ROUTING ,--->) DIV~RSXON OR PUMP FLOW 

NO. ,.I CONNECTOR (<---I RETURN OF DlYERTED OR PWPED FLOW 

5 1  lOzB 

Project Engineering Consultants, Ltd 
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I.**, RUNOFF U S 0  COMPUTED AT THlS LOCATION .......................................... ....................................... 
+ FLOOD HYDROGRAPH PIICWGE IHEC-11 ' 

JUN 1998 

V E R S I O N  4 . 1  

- RUNDATE Z7NOVOB TINE 12:23:58 

HEC-1 analysis using WNS 
Sentinel Watershed aone ii FDS 
Flao* Control District oi Maricooa county 
Area J 
l D O - y e s r  6-hi Stom Modeling 
ay project ~ , , ~ i . , ~ e r i n g  consultants 
Nay 2006 

'1 10 OUTPUT CONTROL VRRllldLES 
IPRNT 5 PRINT CONTROb 
XPMT 0 PLOT CONTROL 
QSCRL 0 .  BYDROGWIPH PLOT SCALE 

IT HYDRWWPH TIME DATii 
NMIN 5 MINUTES IN COMPUTXTION INTERVAL 

TOATE 1J-911 STLRTTNC DATE -~~~~~~ 
ITINE 0000 STARTING TINE 

NO 100 NUNBER OF HYOROG8APH 0RI)INkTES 
NDDRTE 2ZiUi9P ENDING DATE 
NDTIME 0055 ENDING TIME 
ICENT 19 CENTURY MiiRK 

COMPUTATION INTERVAL . 0 8  HOURS 
TOT- TIME BIL5E ZP.PZ HOURS 

ENGLISH UNlTS 
DRAINAGE RRER SQUARE MILES 
PREClPITiiTION DEPTH INCXES 
GENGTH, ELEYaTlON FEET 
FLOM CU61C FEET PER SECOND 
STORAGE VOLUME P.CRE-FEET 
S U R F X E  AREA ACRES 
TEMPERATURE DECREES FRHRZNHEZT 

11 30 INDEX STORM NO. i 
STRM 3.20 PRECIPITATION DEPTH 
TRDA 01 T-$POSITION DRAINAGE RREA 

. U.S. iiWY CORPS OF ENGINEERS 

. HYDROLOGIC ZNCINZERINC CENTER 

609 SECOND STREZT 

DAVIS, CRLIFOXNIR 95616 

(9161  756-110+ 

16 JD ZNDEX STORM NO. 2 
STRN 3.18 PRtClPlTZ.TION DEPTH 
TRDA _ 5 0  TWWSPOSITION DW.INXGE i lREi i  

2 1  JD INDEX STORM NO. 3 
STRM 3.16 PRECIPITATION DEPTH 
TRDA 1.00 TRIWSPOSITION DWIN'-OE XREA 

PREClPiTl iTION PATTERN 
.oo .DO 
.00 .oo 
.00 . O U  
.oo .o0 
.03 ..03 

26  JD INDEX STORM NO. P 
STRM 3.07 PRECIPITaTlON DEPTH 

Project Engineering Consultants, Ltd. 
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TROR 5 . 0 0  T W 9 P O S T T l O P I  O B A l f l S E  iiReii 

3% JD INDEX STOW IIO. 5 
STRM 3.01 PREClPITilTION DEPTH 
TROR 10.00 TRRNSPOSTTION DRAINS(iE &RE& 

16 JD lNDEX STOAN NO. 5 
STRM 2.91 PRECIPITRTION DEPTH 
TRDA 20.00 TRRNSPOSITION DRAINAiE ARE& 

PRECIPITATION PATTERN 
.01  .01 
.Ol .01 
.00  .Ol 
.01 .01 
.03 .01 
.a4  .02 
. 0 0  .00  
.oo . 00  

4 1  JD lNDEX STOW NO. 1 
STRM 2 .B5  PRECIPTTRTlON DEPTH 
TRDR 30.00 TRPNSPOSITION DRAINAGE AREA 

PRECIPITLTION PATTERN 
.01 .01 
.01 .01 
.01 .01 
,831 .01 
.03 .01 
. a 4  .02 
. 0 1  .o> 

INOEX STORM NO. 8 
STRN 2.78 PRECIPITr+*ION DEPTH 
TRDR 40.00 TRANSPOSITION DWiINRCE RRER 

51 JII INDZX STORM NO. 9 
STAM 2 . 5 5  P R E C T e l n l T l O N  DEPTH 
TRUR 100.00 TRANSPOSITION DRAINAGE &RE& 

RUNOFF $ W R Y  
FLOW IN CUBIC rZET PER SECOND 

TIME IN HOURS, ARE* IN SQUARE MllES 

PEAK TIME OF h"ERRA(iE FLOW m R  M I N U M  PERIOD BASIN MPXIM"M TIME OF 
OPEBATION STATION FLOW PEiiK ARE& ST.%GE M STaGE 

6-HOUR 21-HOUR 72-HOUR 

HYDROGRAPB 
lOEB 5 4 4 .  '1 .08 33. 8 .  8 .  .21 

ROUTED TO 
lDIR 4 4.21 33. 8 .  8 .  .21 

HYDROGRAPH l iT 
1528 1080. 1 . 2 3  323. 81. 1 8 .  2 . 5 8  

ROUTEL) TO 
lilil 1021. 5 . 9 2  116. 81. 1 8 .  2 . 6 8  

HYDROGRAPH AT 
lSyB 608. 4 . 9 2  139. 3 4 .  33. .96  

Project Engineering Consultants, Ltd. 



HYDROGRAPH AT 

t COnslNED AT 

ROUTED TO 

HYDR"6m.I" *? 

HYDRWRAPH iiT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH XT 

HYDRffiRAPH AT 

1 COMBINED AT 

ROOTED TO 

HYDROGRAPH &T 

I-' N0-L END OF HEC-1 '" 

Project Engineering Consultants, Ltd. 



Senrllicl Watrrslcd Zone A l : l ~ ~ ~ ~ J p l ~ i n  Velillcntion Sludy 
I'ccholsal Dnln Nor-h~il~k, \Iarcl12007 

FLOOD BYDROCUPH PRCWGE IHEC-11 ' 

JUN 1998 

VERSION 4 . 1  

* RUN DATE 27NOV06 TlNE 1Z:US:O? 

............ , .... * .... *..*.. "**".*..**... 

. U.S. ARMY CORPS OF ENCiNEERI 

MYDROLOrlC ENrlNEERlNG CENTER 

609 SECOND STREET 

DI-VIS, C l i l l F O R N l i i  95616 

I9161 756-110a 

X X XXXXXXX XXXXX x 
X X X  X X X I  
X X X  X X 
XXO(U(X X** X XXXXX X 
x X R  x X 
x X R  X x 
X x XXXXXXX XXXXX XXX 

THIS PROCRAM REPUiCES i\LL PREVIOUS VERSIONS O F  BEC-1 WOWN AS HECl IJRN 731, HEClCS, HEClDB, AND H E C l h W .  

THE DETINITIONS OF VARIABLES -RTIMP- XND -%TIOR- HAVE CHRNCED FROM THOSE USED WIT" THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -WSKK- ON RM-CARD WAS CHRNOED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORT-77 VERSION 
NEW OPTloNS: DiWBRERK OUTFLOW SUBMERGENCE , SINGLE EVENT DiUVLiUVLE CALCULATION. OSS:WRITE STACE FREQUENCY. 
DSS:REIID TIME SERlES AT DESIRED CALCULATION INTERViiL LOSS RATE:GREEN AND PNPT INFILTRATION 
KINEMATIC WAVE: NEW rlNlTE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

L INE ID ....... i ....... 2 . .  ..-... 3 ..P .... 3 ....... 6 ....... 7 ....... 8 ..,.... 9 ...... 183 
ID HEC-I AmaIYPi9 using WKS 
ID sentinel watershed gone R FDS 
I D  Flood Contra1 DirLrisi of Maricopa County 
10 lire* J 
ID 100-year 24-hr Storm Modeling 
ID B" ~ ~ ~ i ~ ~ i  ~ ~ a i n e a r i n a  consultante 

Project Engineering Consultants, Ltd 





Sentinel Watershed Zone A Floodplain Delineation Study 
Technical Data Notebook. March 2007 

LINE 

curve 2 
RX 0.0 21.0 200.0 583.0 614.0 8 2 4 . 0  934 .0  1049.0  
RY 578.0 577.0 176.0 5 1 6 . 0  5 1 5 . 0  5 1 7 . 0  1 7 7 . 0  3 7 8 . 0  

HEC-1 INPUT 

* curve 3 
RX 0.0 2 1 . 0  100.0 138.0 108.0 236.0 271.0 34+.0 
RY 4 1 6 . 0  167.0 4 6 4 . 0  4 6 2 . 0  462.0 464.0 466.0  676.0 

Project Engineering Consultants, Ltd 
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SCHEMATIC DlRCRRM OF STREiiM NETWORK 
INPUT 

LINE IYI ROUTING I--->) DIVERSION OR PUMP FMI 

NO. I. I CONNECTOR (<---I RETURN O r  DlYERTEO OR PUNPED FLOW 

11s l0iB 

(.+'I RUNOFF ALSO COMPUTED AT THIS LOCXVION .......................................... ....................................... 
FLOOD HYDROOMPH PIICXAGE IHEC-1) ' 

JUN 1998 

VERSION 4 . 1  

* RUN DRTE ZiNOV06 TIME 32:05:07 ' 

......................................... ....................................... 

REC.1 Imii1y.i. using BM.9 
Sentinel Watershed Zone ii FDS 
Flood Control District Of Maricopa county 
area J 
100-year 21-hr Storm Modeling 
By project Engineering C ~ n s u l i i i n t n  
nay z o o s  

9 I0 OUTPUT CONTROii VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

U.S .  i R N Y  CORPS OF ENGINEERS 

. HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREST 

DiiYIS. CATiIFORNIii 95616  

1916) 756-1104 

Project Engineering Consultants, Ltd. 
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>... .. *,.., '*..*.* ..... * ...... *.* ....... *. +*..........**......... +..+ ......... *.. 
FLOOD HYDROGWIPH PACKRCE (IIEC-I, ' 

JUN 1998 

VERSlON 4.1 

. RUN DIITE ZINOVD6 TIME 12:25:38 ' 

. U.S. A W Y  CORPS OF ENGINEERS 

. HYL)ROLOCIC ENOINEERING CENTER 

609 SECOND STREET 

DIIVIS, CRLIFORNlX 95616 

(PI61  155-1104 

X X XXXXXXX XXXXX X 
x X X  X x XX 
X X X  X X 
XXXXXXX RXXX X PXXXX X 
X * x  x X 
x X I  X X 
X X X I I X X M  XXXXX XXX 

THIS PRO.- REPLRCES a L  PREVIOUS VERSIONS OF HEC-1 XNOWN iiS HECl (JRN 73), HEClCS, HEClDB, lVID HEClKW 

THE OEFlNITTONs OF VXRIIIBLEI -8TIMP- mUiD -RTIOR- HXVE CHANCED FROM THOSE USED WITH THE 1971-STYLE INPUT STRUCTURE. 
THE DEFINiT lON OF -IU(SKK- ON RN-CARD WRS CHWGED WITH REVISIONS D&.TED 28 SEP 81.  THIS IS THE FORTRPN77 VERSION 

NEW OPTlONS: DRMBRUiR OUTFLOW SUBIIEROENCE , SINGLE EVENT D M C E  CRLCULATlON, DSS:WRITE S T X E  FREQUENCY, 
DS3:READ TIME SERIES AT DESIRED CRLCULRTlON INTERVAL GOSS MTE:CREEN RNO M P T  lNFILTRRTION 
KlNEniiTIC WAVE: NEW FTNTTE DIFFERENCE RLCORITXH 

HEC-1 INPUT PiiCE 1 

ZINE ID ....... 1 ....... 2 ....... 3 ....... 4 ......, 5 ....... 6 ....... 1 ....... 0 ....... 9 ...... 10 
1 ID XEC-1 Analysis using WNS 

ID Senfinel Watershed Zone ii FDS 
ID Flood Control District of Mar1SPPa County 

.. -" . . . . . .. 
f 8-hour distribution, pattern 1.0 

12 PC 0.0 0 . 0 0 8  0.016 0 . 0 2 5  0.031 0.045  0.05 (1 .058 0 . 0 6 6  0.074 
13 PC 0 . 0 8 7  0.49'1 0.llB 0.138 0.216 0.377 0.831 0.911 0.931 0.95 
1 4  PC 0.962 0.972 0.983 (1.991 1.0 

.~ 
JD 3.181 0.5 
f 6-hour distribution, pattarn 1.0 
PC 0.0 0 . 0 0 8  0.016 (1.025 
PC 0.087 0.099 0.118 0.138 
PC 0.952 0.972 0.983 D . 9 P I  

"" - .  . .- . . . 
6-hoYr distribution, pattern 2.1 

PC 0.0 0.011 0.OliP 0 . 0 2 6 1  
PC 0.103 0.1171 0.1383 0.1827  
PC 0.9487  0 .952 0.9713 0 . 9 8 1 1  

~. - ~-~ 
+ 6-hour distribution, pattern 3.1 
PC 0 . 0  a . o l i a  0 . 0 2 2  0.032P 
PC 0 . l a l  0.1587 0.1828 0.23 
PC 0.9436  0.958 0.9718 0.9863 
IN 15  O1JRN94 0 

IN 15 OLJ-44 
JD 2.784 4 0 . 0  
* 6-houz distribution. pa i f ern  3.5 

HEC-I 

Project Engineering Consultants, Ltd. 

0.03, 
0.216 
1.0 

0.0314 
0.2306 

1.0 

0 .0387  
0.2693 

1.0 

0 . 0 4 1 1  
0.2902 

1.0 

0.0511 
0.3122 

1.0 

0 . 0 5 6 5  
0.3263 

1.0 

INPUT PACE 2 
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....... LINE 10 1 ....... 2 ....... 3 ....... (. ..... 5 ....... < ....... 7 ....... 8 ....... 9 ...... 10 

LINE 

KK Z O I R C N M E  ZOZC 
RS 2 STOR 0.0 0 . 0  
XC 0.04 0.032 0.01 1621.26 0.001 6 0 6 . 0  
' curve P 
Ri( 0 . 0  30.0 7 0 . 0  173.0 1 1 8 . 0  192.0 2P5.0 3 0 0 . 0  
R1 6 0 6 . 0  605.3 603.6 5 P 7 . 9  5 9 8 . 1  600.5 605.3 606.0 

KK 1018 

il0 KK 10IRCNRME LOIC 
lil R4 9 STOR 0.0 0 . 0  
112 RC 0.04 0.012 0.01 4500.0 0.001 612.0 

' curve 3 
113 RX 233.0 2 5 0 . 0  300.0 402.0 409.0  415.0 4 7 3 . 0  900.0 

1 1 4  RY 612.0  611.3 6 0 7 . 7  604.8 6 0 5 . 1  6 0 5 . 9  611.1 612.0  

115 KK lirB 
116 BX 0.095 
117 LCI 0.15 0 . 3 1  3 .95  0 .4  0 . 0  

' S-Craph 
l l B  UI 0 . 0  12.99 4 2 . 5 1  8 3 . 2 6  114.18 1 2 3 . 1 8  106 .65  76.39 13.49 3 1 . 1 6  
119 UI 26.23 18.27 1 2 . 8  8 . 8 9  5 . 7 B  ?.is 3.16 3.15 3.16 

Project Engineering Consultants, Ltd 
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1 
SCHENLTIC DIiiCRiW OF STRERM NETWORK 

INPUT 
LINE 1V1 ROUTlNB I--->) DIYERSlDN OR PUMP FLOW 

NO. 1.) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

55 3318  

Project Engineering Consultants, Ltd 
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. FWOD liIDROGRAFH PACKAGE IHEC-1) ' 

JON 1'1'18 

VERSlON 4 . 1  

RUN DaTE 27NOV06 TIME 12:25:38 ' 

* U . S .  RRMP CORPS OF ENDINEERB 

* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CiiLIFORNIii 91616 

( 9 1 6 )  116-1104 

HEC.1 *nalynil uolng ""S 
Sentinel Waterrhed Zone II FDS 
Flood Control Dirtriot of narirolla cauntv 
Area K 
100-year 6-hr Storm Modelrng 
By project engineering Cansultanks 
May 2006  

9 I0 OUTPUT CONTROL YRRiRBLtS 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCRL 0. BYDROGRAPH PLOT SCALE 

IT HYDROORAPH TIME DBTk 
NNIN 5 NlNUTES IN COMPUTATION INTERVAl 
IDATE 1Jm94 STARTING DRT& 
ITIME 0000 STARTING TINE 

No 300 NUMBER O r  HYDROGRAPH ORDINATES 
NDDRTE ZJAN9P ENDING D-TE 
NDTiME 0053  ENDING TIME 
ICENT 19 CENTURY MIIRK 

CONPUTI(TI0N INTERViiii .08 HOURS 
TOT- TIME BiiSE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE RRER SQUARE MILES 
@RPClPlTIITION DEPTH INCBES ~ ~ 

IENOTH, ELEVaTION FEET 
FLOW CUBIC FEET PER SSCONO 
STORAGE VOLUME ACRE-FEET 
SURFACE &RE> aCRE.3 
T E M P E M U R E  DECREES F8HRENHEIT 

11 JD INDEX STORM NO. 1 
STRM 3.20 PRECIPITATION DEPTH 
TRDii .01 TRANSPOSITION DRltlNAGE &REA 

PRECIPITATION PATTERN 
.oo  ,830 .oo .UU .oo .a0 .oo .oo .oo  .oo 
. O U  .on .oo .oo .oo .a0  .oo .oo .ao  .oo 
. D O  .OU .oo  .aa . O D  .oo .oo . O D  .oo .OD 
. oa .oo .UO .a1  .OI .ill .01 .01 .OI .03 
. 0 3  .03 . 05  .US . O S  .IS .li . 1 5  .03 .03 
.03 .01 . O l  .Ol .01 .(I1 . 01  .UO .00 .OO 
.oo  .oo .a0 .no .oo .00  .00  . O D  .00 .oo 

16 JD INDEX STORM NO. 2 
ST- 3.18 PRECIPITkTION DEPTH 
TRIlii . 5 0  TRANSPOSITION DRAINIIGE AREli 

PRECIPITATION PATTERN 
.oo  .oo 
.oo .oo 
.00 .oo 
. D O  .OU 
.03 .03 
. 0 1  . O l  
.DO .OO 
. D O  .OO 

2 1  iD INDEX STORM NO. 3 
STRM 3.16 PRECIPITaTLTlON DEPTH 
TRD* 0 T W S P O S I T I O N  DRAINAGE iiREA 

22  PI PRECIPITATION PaTTERN 
. 0 0  .00 .00 .oo . O D  .oo .00 . O D  .00 .DO 
.00 .oo .oo .oo .oo .oo . 00  . O D  .OD . O D  

Project Engineering Consultants, Ltd. 
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2 6  JD ZNDEX STORM NO. 4 
STRM 3.07 PRECIPITATION DEPTH 
TRDA 5 . 0 0  T W S P O S I T I O N  DRAINIICE iiREll 

21  Pi PRECIPITATION PWTERN 
.00  .OU .oo .oo 0 0  .DO .no 
.DO .OU .oo .oo  .aa . D O  . D O  
.oo 0 0  . 0 0  .oo .U" .oo ,830 
.oo . 0 0  .00 . 01  . 0 1  . D l  0 1  
.a3 . 0 3  . 0 6  .06 .06 .DB . 08  

91 JD INDEX STORM NO. 5 
STRN 3.01 PRECIPITATION DEPTH 
TROA 10.00 TRRNSPOSlTlON DWLINWdE liREii 

PRECIPITilTIoN PATTERN 
,011 . 0 0  
. 01  .01 
.00  0 0  

INDEX STORM NO. 6 
ST* 2.91 
TROR 20.00 

PRECIPITRTION DEPTH 
TWSPOSITTON DRiiINACE RRER 

PRECIPITRTION PaTTERN 
. 01  .01 
.01 .01 
.oo .DI 
. 01  .01 
.03 .03 
.OP .02 
,083 . o o  
,083 . o a  

INDEX STORM NO. 7 
STRM 2 . E  
TLDR 10.00 

PREClPTTRTlON DEPTH 
T W S P O S I T I O N  DRAINACE AREA 

INDEX STORM NO. B 
ST- 2 . 7 8  
TRDA i lD.00 

PRECIPITXTION DEPTH 
T W S P O S I T I O N  OWLINXCE AREA 

PRECIPITaTION PATTERN 
. 01  . 01  
.01 .01 
.01 .01 
. 01  .01 
.03 .09 
.04  . O Z  
.01 .Ol 
. 01  . 01  

INDEX STORM NO. P 
STRM 2.16 
TRDA 100.00 

PRECIPITATION DEPTH 
T W S P O S T T I O N  DRAINAGE AREA 

PRECiPITRTlON PATTERN 
. 01  .01 
.01 . 01  
.01 . U 1  
.01 .01 
.01 .01  
. 04  .02  
.o, .01 
.01 .01 

1 
RUNOFF SUNMRRY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, ARE& IN SQUXRE NILES 

PEAK TINE OF AVEWLCE FLOW FOR M I M U M  PERIOD 
OPEWTION STATTON FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN M I M U M  TIME O F  
ARER STllCE MAX STRCL 

Project Engineering Consultants, Ltd 
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2 CONBINED &T 

ROUTED TO 

BYOROGRIIPH 

HYDROORAPH AT 

9 COMBiNEO liT 

ROUTED TO 

HYDROCMPH AT 

ROUTED TO 

"YDE0GW.F" AT 

"lOROrRFiPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROCMPH AT 

Z COMBINED AT 

ROUTED TO 

HYDROGMPH AT 

2 COMBINED AT 

'.' NORMAL END OF HEC-1 *" 

Project Engineering Consultants, Ltd. 
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....................................... ....................................... 
. FLOOD XYDR0GW.P" PACKACE IHEC-11 

JUN 1 9 9 8  

VERSlON 4.1 

RUN DaTE 27NOV06 TIME 12:04:14 ' 

U.S .  RRMY CORPS O F  ENBINBERS 

I HYDROLCGIC ENGINEERING CENTER 

609  SECOND STREET 

D R V l S ,  C'ILlmRnI% 95616 

(9161  136-1104 
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PC 0 . l l  0.115 0.12 
PC 0.181 0.191 0.203 
PC 0.731 0.718 0.776 
PC 0 . 8 5 6  0.863 0.869 
PC 0.913 0 . 9 1 0  0.922 
PC 0.953 0 . B S S  0 . 9 5 9  
PC 0.983 (1.985 0.989 
IN 15 OIJms4 
JL) 3.364 120.0 

24-hour distribution 
PC 0 . 0  0.1102 0.005 
PC 0.029 0.032 0 . 0 3 5  
PC 0.054 0 . 0 6 8  0 . 0 7 2  
PC 0.11 0.115 0 .12 
PC 0.181 0.191 0.203 
PC 0 . 7 3 5  0.758 0.716 
PC 0 . 8 5 6  0 . 8 6 5  0 . 8 6 9  
PC (1.913 0.918 0 .922  
PC 0.953 0.916 0.95'1 
PC 0.983 0 . 9 8 6  0 .989  
IN 15 O1JRN94 0 
m 3 . 2 8  2 0 0 . 0  - 24-hour distribution 
PC 0.0 0 . 0  0.005 
PC 0.029 0.032 0 . 0 3 5  
PC 0 . 0 6 4  0 . 0 6 8  0 . 0 7 2  
PC 0.11 0.115 0.12 
PC 0.181 0.191 0.203 
PC 0 . 1 3 5  0 . 1 5 8  0 . 7 1 6  
PC 0 . 8 5 6  0.863 0 . 8 6 9  
PC 0.911 0.918 0.922 
PC 0.953 0.916 0 . 9 5 9  
PC 0.983 0 . 9 8 5  0.989 
IN 15 01JRN94 
i o  3.22* 300.0 - 24-hour dirtribuiion 
PC 0.0 0 . 0 0 2  0 , 0 0 5  
PC 0.029 0.032 0.031 
PC 0 .064  0 . 0 6 8  0.072 
PC 0.11 0.115 0.12 
PC 0.18i 0 . 1 P 1  0.70, 
PC 0 . 7 3 5  0 . 7 5 8  0 . 7 1 6  

LINE 

Project Engineering Consultants, Ltd 
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138 KK 17RCNAME 302C 
139 RS 0 STOR 0.0 0 . 0  
140 RC 0 . 4  0.032 0.04  36&.85 0.001 606.0 . curwe il 
141 RX 0 . 0  5 0 . 0  7 0 . 0  173.0 1 7 8 . 0  192.0 215.0 3 0 0 . 0  
142 RY 6 0 6 . 0  605.1 6 0 3 . 6  597.9 5 9 8 . 5  6 0 0 . 5  6 0 5 . 3  606 .0  

"EC.1 INPUT 

119 
i74 
175 

116  
177 

178 
179 
180 

181 
1 8 2  

LINE 

205  KK O S I C C N M E  0 5 1 R  
2 0 6  BC 

207 KK OSIRCNAME OilC 
208  RS 5 STOR 0.0 0.0 
209 RC 0 . 0 4  0.032 0 . 0 8  6P90.BP 0 . 0 0 2 6  169.0 - curve I 

Project Engineering Consultants, Ltd 
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21'1 RK OSYCCN-E 13R 
2 2 0  HC 2 
221 Z Z  

SCHEMRTIC DIR(IRIU( OF STREM NETWORK 
INPUT 

LINE 1Yl  ROUTING I - - ->)  DIVERSION OR PUMP FLOW 

NO. I . I  CONNECTOR <<---I RETURN OF  DIYERTSD OR PUMPED FLOW 

I"fl RUTOFF ALSO COMPUTED ilT T B i S  LOCilTION .......................................... ....................................... 
. FLOOD HYDRODWLPH PICIVLOE IHEC-11 . 

JUN 1998 

VERSION " .1 

r RUN DATE 27NOV06 TIME 12:01:14 . 
......................................... ....................................... 

HEC-1 AnalySiS usrng WNS 
Sentins1 Watershed zone 8 FDS 

Project Engineering Consultants, Ltd 

U.5. AiWY CORPS OF ENGINEERS 

HYDROLOGIC CNClN8ERINC CENTER 

609 SECOND STREET 

DRVIS, CALIFORNIA 95616 

( 9 1 6 1  156- ,104  
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P l o d  Central Diserirt af Nariropa County 
K . .. . . . . 

100-year Za-hr  storm Modeling 
BY ~roject ~ngineering consultants 
May 2006 

'I TO OUTPUT CONTROL VSRIIIBLES 
l P W T  5 PRINT CONTROb 
IPLOT 0 PLOT CONTROG 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

IT HYOROGRAPH TINE DATA 
?+SIN 5 NXNUTES IN COHPUTLTION I N T E R Y m  

IDRTE 1JRNP4 STRRTINQ DliTE 
ITlME 0000  STARTING TIME 

NO 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDXTE ZJXN94 ENDING DILTE 
NDTIME 0055 ENDING T I M E  
K E N T  1'1 CENTURY NRRK 

CDNPUTATlON INTERVAL . 0 8  "OURS 
TOTAL TIME BRIE 2 4 . 9 2  HOURS 

ENGLISH UNITS 
DRAINAGE RRCR SQURRE MiLES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEYXTION FEET 
FLOW CUBIC iEET PER SECOND 
STORAGE VOLUME RCRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FiiHRENHElT 

INDEX STORM NO. 1 
STWl e.00 PRECIPITATION DEPTH 
TRDA . 01  T M S P O S T T T O N  DRAINAGE ARE& 

PRECIPITRTION PRTTERN 
. D O  .DO 
,oo . O D  
.00  .00 
.00  .00 
.oo .oo  
.00  .00 
.oo .oo 
.00  .oo 
.oo  .ao 
.00 .(lo 
. 0 0  ,083 
. 0 0  . O D  
.a0  .(lo 
.Ol .01 
.03 .09 
.Ol .o> 
. 0 0  .oo 
. 0 0  .UO 
.00 .00 
.oo  .ao 
. 0 0  .00 
.oo ,083 
. 0 0  .oo 
. 0 0  .oo 
. 0 0  .00  
.oo .ao 
.00 .UO 
. 0 0  .oo 
.oo .a0 

INDEX STORM NO. 2 
STRM 3.80 PRECIPIT&TION DEPTH 
TRDA 10.00 T M E P O S T T I O N  DRAINACE ARE& 

PRECIOITIITION PATTERN 
.UO . 0 0  .OD 
.oo . 0 0  .oo 
. D O  .oo . O D  
.00 .DO . O D  
. D O  .DO .00 
. 00  .oo .aa  
. 0 0  .00 .UO 
. 0 0  . O D  . U O  
.00 .oo .oo  

35 JD INDEX S T O M  NO. 1 
S T M  3 . 6 1  PRECIPITXTION DEPTH 

Project Engineering Consultants, Ltd. 
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PRECIPITaTION PATTERN 
.oo  .00  
.oo .oo 
. 0 0  .00  
. O D  .oo 
. O D  .ao 
.00 .oo 
.oo  .00 
.oo . O D  
. O U  .oo 
.00 . O D  
.00 .00 
. 0 0  .oo 
.oo .00 
.Ol -01 
. 0 3  .a9  
.01 .Ol 
.oe .oo 
.oo .00 
.00 .UO 
.oo  .00  
.oo .(lo 
.UO .00  
. ( I0 .OO 
.oo  .oo 
.oo . 00  
. 0 0  .oo 
. O D  . 00  
.oo .00  
.UO .oo 

INDEX STORM NO. < 
STRM 3 . 5 5  PRECIPITB.TION DEPTH 
TRDA 0 . 0  T W S P O S I T I O N  DRIIINAGE AREA 

PRECIPITATION PATTERN 
. 0 0  .00  
.oo . 00  
.00 .oo 
. 0 0  .0o  
. O D  .oo 

INDEX STORN NO. 5 
STRM 3 . 4 3  PRECIPITATION DEPTH 
TRDR 8 0 . 0 0  T W S P O S I T I O N  DRAINRCZ AREA 

INDEX STOW4 NO. 6 

Project Engineering Consultants, Ltd 
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STRM 3 . 3 6  PREClPlTILTlON DEPTH 
TRnA 120.00 TRRNSPOSlTiON DRIIINR(iE AREII 

PRECIPITATION PATTERN 
.00  . O U  .oo 
.oo 0 0  . 0 0  
.oo .00 .oo 
. 00  . 0 0  .oo 
.oo . 0 0  .OU 
.oo .oo . O D  
. 0 0  . 0 0  . O D  
. D O  .00  .00 
.oo .oo .oo  
.00 .oo .a0 
_ o o  . O U  . O D  
. D O  .00  .00 
.oo  .oo . O D  
.01 . D l  .01 
. 0 3  .09 .09 
.DI .Ol .a, 
.oo .00 .oo 
.o0  .00 . O D  
. D O  . 0 0  .00 
.oo  .00 . O D  
.00 .oo ,a0 
.o0 .00 .00 
. 0 0  .OD .00 
.00  .oo .oo 
. 0 0  .00  . O D  
.oo  .OD . O D  
.00  .oo .oo 
.o0  .00 . 0 0  
.oo .a0 .oo  

8 3  JD INDEX STORM NO. 7 
STRN 3.28 PRECIPITATION DEPTH 
TRDk 2 0 0 . 0 0  TRRNBPOSITION DRAINAGE AREA 

PRECIPITATTON PATTERN 
.oo  .00  
.00 .oo 
. 0 0  . O U  
. D O  .00 
.oa .oo 
.04 .OO 
00 .oo 

.oo  .oo 

. D O  .ae  

. D O  .00 

.00 .oo 

.00  .a0 

.00  .DO 

.01 .01 

.01 .03 

.01 .01 

.00  .oo 

. 0 0  .a0 

. O U  .oo 

. 0 0  .UO 

.00 .ao 

. 0 0  ."0 

. 0 0  .oo 

.oo . 00  

.UO . 00  

.oo  .oo 

.oo . 00  

. 0 0  .00  

. O D  . 00  

95 JD lNDEX STORM NO. 8 
5TRM 3.22 PRECIPlTATION DEPTH 
TRDR 300.00 T W S P O S I T I O N  DWIINaCX AREA 

PREClPlTFiTIDN PATTERN 
.oo .oo  
,083 . O O  
. 0 0  .a0 
. O D  . 00  
.oo  .oo 
. O D  .aa 
.oo .oo 
. 0 0  .oo 
.UO .00 
. 0 0  .00  
. O D  . 00  
.oo 0 0  
. 0 0  . o o  
.01 .01 
.03  . 0 9  
.01 .01 
. 00  . 0 0  
.oo .DO 
.DO .oo 
0 0  .oo 
.0(1 ,830 
.0(1 ,830 
.oo .00 
,830 . a 0  
.00  .00 
.oo .oo 
.oa .oo 
.00  .00 
. 0 0  .oo 

Project Engineering Consultants, Ltd 



11'6 

Pi' 

C0'6 

t0.6 

ZD' 

09'8 

09'0 

2)' 

60' 

10.P 

10.6 

80.P 

80.P 

ze.1 

10' 

P9.Z 

E9.Z 

P0.Z 

19' 

00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 

00' 
00' 
00' 
00' 
DO' 
10' 
10' 
10' 
DO' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
DO' 
00' 

'91 'L1 'B9 ZL'Zi '9GS BZPC 
Ail HdbT00NOlH 

800"-ZI NOOH-PI UDOH-9 
YV3d Boll NOTJWlS NOI.LW3dO 

001x36 WnWIW BCd 1101.1 33'6d3n.1 lo lWId YYBd 

00' 
00' 
04' 
00' 
00' 
00' 
00' 
DO' 
00' 
00' 
00- 
00' 
00' 
10' 
10' 
10' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
DO' 
00' 
00' 
DO' 

00' 
00' 
00' 
00' 
00' 
00' 
00' 
00' 
OD' 
00' 
00' 
00' 
00' 
10' 
10' 
10' 
00' 
DO' 
DO' 
OD' 
00' 
00' 
OD' 
00' 
00' 
DO' 
00' 
OD' 
00' 

00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
(10' OD' 
oe' 00' 
10' 10' 
60' CO' 
10' 10' 
00' OD' 
00. 00' 
00' 00' 
00' 00' 
DO' 00' 
DO' 00' 
00' (10' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 
00' 00' 

IPd3LJild NOI.IXbld133lld 
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D.6.2 Verification of HEC-1 Modeling 
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100 Year Unit Discharge -Drainage Area 
SGS Comparative Graphs - Southern Arizona (13) 1 

Sentinel Watetershed FDS Area A6-hr model 
... ... ,~ -. .- ~- ~~- . p-.p-p.. . . . . . . .  ................... 

I I 1 I I 

. . .  ..... . . - ...... . .  ..ii:, -- - ..... . I g 100 , _:.=?-- . - . .  . -- - - .. . . - l ' r4  . ...... -- - - .. - .  . . . 
. . 

-. . . . .  ...... . - . c -  -- .... -. 
-. . - -. - . . - . 

0.1 
Drainage Area (sq mi) 

IVWTs Enmiope C w e  I Sub h i m  ml 

100 Year Unit Discharge -Drainage 
Boughton's Comparative Graph 

.- I 

E 
I 

I -. - i r r  

- .- - 
a (sq mi) 
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100 Year Unit Disc -Drainage Area 
omparalive Grapllr illern Arizona H3\ Rec~io~ 
;entinel Watershed 

- 
--- 3 - __--,.A -1 I - 

' \ , I  
----. 

Drainage Area (sq mi) 

---  -. rC loom I ,&==.++ 
.(II ---f--%-z+*+.7>-sT xF=i-Lir=g: 1 

- - . -. . - . - . . . . - . . - . - - 
- .- - -. 
- -- . *- . _ . . - . - . . . . - . - 

Drainage Area (sq mi) 
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.-- 

$00 Year Unit Discharge -Drainage Area 
. omparalive Gmplis - Soulliern Arizona (13) Region 

Sentinel Waterslied FDS Area Bdhr Model 

. . p. - 
- - - 

Drainage Area (sq mi) - -" 
'ebp - r rR8gbn -- 

100 Year Unit Discharge -Drainage Area 
~.~~~~ ~ ~ 

Sentinel Waterslied F'DS Area ~ i h r  Model 
. 

~ .~~~~ - 
, . - ~ -~ .-- -- - - #  
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