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SECTION 1: INTRODUCTION 

1.1 Purpose of Report 

The purpose of this report is to provide documentation for new hydrology and Zone 
A floodplain delineations for a portion of Waterman Wash and selected tributaries. 
The 100-year floodplain and floodway are delineated for approximately 165 stream 
miles. 

A previous flood insurance study prepared by Cell Barr and Associates (September 
1988) delineated the floodplain and floodway for Waterman Wash from the Gila 
River to the confluence of the east and west prong. 

This study delineates approximately 165 miles of Zone A floodplain for the upper 
reaches of Waterman Wash above the confluence of the east and west prongs as well 
as certain selected tributaries. This study includes several tributaries to the Gila 
River including Lurn and Corgett washes. 

Recently, there has been a large amount of land development in the area. The 
largest projects under way include Estrella Mountain Ranch, by Sunchase, covering 
approximately 10,000 acres. Sunchase currently plans to develop an additional 
10,000 acres in later phases. 

a 1.2 Authority 

The authority for this project is: 

Flood Control District of Maricopa County 
Phoenix, Arizona 85009 
Contract No. FCD 2002C024 
Project Manager: Richard Harris, P.E. 

1.3 Location of Project 
' 1  

The project site resides within Maricopa County, is 422 square miles in size and / 
. 

includes part or  all of the following Townships: IN-lW, IN-2W, 1s-lW, 1&w, 
1 ~ - 3 ~ ,  ,&$lE, 2s-lW, 2s-2W, 2s-3W, 3s-2E, 3s-lE, 3s-lW, 3s-2W, 3s-3W, 4S- 
lE,  4s-lW, 4s-2W, 4s-3W, 5s-lE, 5s-lW, 5s-2W, 6s-1E and 6s-1W. 

The starting river mile for each wash is based upon the distance to the confluence 
with the major downstream watercourse or to the termination of the wash at 
farmland. For Corgett Wash, Lum Wash and several unnamed washes, in sub- 
watershed J, the major downstream watercourse is the Gila River. 

A portion of the northern study area is located within the City of Goodyear. The 
majority of the study area is in unincorporated Maricopa County and the project is a 

1-1 



generally located south and southeast of the City of Goodyear, Arizona. Figure 1-1 
is a Location Map for the Study Area. 

1.4 Methodology 

To be able to define discharges accurately, for the approximate floodplain 
delineations, the 422 square mile watershed was broken down into approximately 
600 sub-basins. These sub-basins are the basis for two HEC-1 hydrology models. 
The first includes the effects of storm water impoundment against the Union Pacific 
Railroad (UPRR). The second model assumes the UPRR is not there and has no 
effect on flows. In this way the larger more conservative peak discharges can be 
determined and become the basis for the hydraulic modeling. 

165 stream miles were chosen for floodplain and floodway delineation based upon 
County requirements and a flood hazard assessment of the area. HEC-RAS models 
were created for these chosen washes. Portions of the watershed include areas 
having braided channel networks so there are many split flows modeled in the 
hydrology. Washes that merge were combined using junctions. 

1.5 Acknowledgements 

The starting water surface elevation used to delineate the upstream portions of 
Waterman Wash was taken from Hvdrologic Analysis of the Waterman Wash 
(Cella Barr,  1988). There are no proposed changes to the floodplains o r  floodways 
delineated in the Cella Barr study. 

1.6 Study Results 

The result of this study include a comprehensive HEC-1 model for the Waterman 
Wash Watershed and 165 miles of zone "A" floodplains with corresponding 
administrative floodway delineations. 
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Section 2: FEMA Forms 

2.1 Study Documentation Abstract for FEMA Submittals 

2.1.1 Date Study Accepted 

To be filled in upon acceptance by FEMA 

2.1.2 Study Contractor 

Engineering and Environmental Consultants, Inc. 
3003 N. Central Avenue, Suite 600 
Phoenix, Arizona 85012-2905 
Tel: 602-248-7702 
FAX: 602-248-7851 

Contacts: Lloyd A. Vick, P.E. 
Charles T. Griffith, E.I.T. 

EEC Contract Number: 303002 

List of Subcontractors: 

m Engineering Alliance 
5727 North 7" St. Suite 120 - 
Phoenix. AZ 85014 
(602) 248-4203 
Thomas Lavalette 

Arizona Geological Services 
416 W. Congress Suite 100 
Tucson, AZ 85701 
(520) 770-3500 
Phil Pearthtree 

2.1.3 FEMA Technical Review Contractor 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 
Phone: 70.3960.8800 
FAX: 703.960.9125 

2.1.4 FEMA Regional Reviewe~ 

2.1.5 State Technical Reviewer 

a 



e 2.1.6 Local Technical Reviewer 

Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, Arizona 85009 
Tel: 602-506-1501 

Contact: Richard Harris, P.E. 

2.1.7 Reach Description 

Revisions to the existing FIRM maps can be found in the Map Section of Book 1. 

1S2WS14 (J14) aka Corgett Wash- a well-defined southwestern desert wash with a 
bottom width up to 65'. Outfall is the Gila River. The delineated portion of the wash 
ends just upstream of Estrella Parkway. Located on FIRM Panel 04013C2550F. 

1S2WS17 (538) - a meandering southwestern desert wash that is incised approximately 
5' deep. Outfall is the Gila River. Located on FIRM Panel 04013C2530F. 

1S2WS18A (527) - a meandering southwestern desert wash that converges with 
1S2WS18 (537). Located on FIRM Panel 04013C2530F. 

1S2WS18B (537) - a well-defined desert wash that is 5' - 6' deep and outfalls to the Gila 
River. Located on FIRM Panel 04013C2530F. 

1S2WS22 (520) - a meandering southwestern desert wash that converges with 1S2WS9A 
(539). Located on FIRM Panel 04013C2530F and 04013C2550F. 

1S2WS23 (514) - a meandering southwestern desert wash that converges with 1S2WS14 
(514). Located on FIRM Panel 04013C2550F. 

lS2WS24A (A60) - a southwestern desert wash that transitions into a meandering 
incised wash which outfalls to Waterman Wash. Located on FIRMPanel 04013C2510F 
and 04013C2520F. 

1S2WS24B (A59) - a meandering incised wash that ties into 1S2WS24A (A60). Located 
on FIRM Panel 04013C2510F and 04013C2520F. 

1S2WS27 (J16) - a  meandering southwestern desert wash that out falls to 1S2WS22 
(520). Located on FIRM Panel 04013C2550F. 

1S2WS2A (J46) - a meandering and deeply incised wash outfalls to the Gila River. 
Located on FIRM Panel 04013C255OF. 



1S2WS2B (548) - a meandering and deeply incised desert wash that outfalls to the Gila 
River. Located on FIRM ~ a n e f 0 4 0 1 3 ~ 2 5 5 0 ~ .  

1S2WS2C (547) - a meandering and deeply incised wash that outfalls to the Gila River. 
A - 

Located on PIRM Panel 04013C2550F. 

1S2WS31 (A56) - a well incised wash with many tributaries which outfall to this wash. 
The wash out falls to Waterman Wash. Located on FIRM Panel 04013C2520F and 
04013C2550F. 

1S2WS31A (171) - a  southwestern desert wash which converges with 1S2WS31A (171). 
Located on FIRM Panel 04013C2550F. 

1S2WS31B (170) - a well incised desert wash that converges with Waterman Wash. 
Located on FIRM Panel 04013C2550F. 

1S2WS32A (167) - a southwestern desert wash that converges with 1S2WS31A (171). 
Located on FIRM Panel 04013C2550F. 

1S2WS32B (168) - a southwestern desert wash that converges with 1S2WS31A (171) 
Located on FIRM Panel 04013C2550F. 

1S2WS33 (166) - a meandering southwestern desert wash that converges with 

10 
1S2WS31A (171). Located on FIRM Panel 04013C2550F. 

1S2WS34 (165) -a  meandering southwestern desert wash that converges with 
1S2WS31A (171). Located o n k ~  Panel 04013C2550F. 

- 

1S2WS9A (539) aka Lum Wash- a meandering southwestern desert wash that transitions 
into an incised wash and outfalls to the Gila River. Located on FIRM Panel 
04013C2530F and 04013C2550F. 

1S2WS9B (540) -a  meandering southwestern desert wash outfalls to the Gila River. 
Located on FIRM Panel 04013C2530F. 

2SlWS32 (B46) - a  meandering southwestern desert wash that transitions to sheet flow 
before converging with Waterman Wash. Located on FIRM Panel 04013C2925F. 

2S2WS 15 (A37) - a southwestern desert wash out that terminates at farmland. Located 
on FIRM Panel 04013C2550F and 04013C2925F. 

2S2WS16A (A35) - a southwestern desert wash out that terminates at farmland. Located 
on FIRM Panel 04013C2550F and 04013C2925F. 

2S2WS16B (A15) - a southwestern desert wash that converges with 2S2WS16A (A35). - 
Located on FIRM Panel 04013C2550F and 04013C2925F. 

e 



* 2S2WS17A (A17) - a meandering southwestern desert that splits off of wash 2S2WS16A 
(A35). Located on FIRM Panel 04013C2550F and 04013C2925F. 

2S2WS17B (A63) - a meandering southwestern desert wash that terminates at farmland. 
Located on FIRM Panel 04013C2550F and 04013C2925F. 

2S2WS20 (A19) - a meandering southwestern desert wash that converges with 
2S2WS17B (A63). Located on FIRM Panel 04013C2925F. 

2S2WS26 (A41) - a southwestern desert wash that terminates at farmland. Located on 
FIRM Panel 04013C2925F. 

2S2WS35A (B58) - a short stretch of southwestern desert wash that terminates at 
farmland. Located on FIRM Panel 04013C2925F. 

2S2WS35B (B29) - a  short stretch of southwestern desert wash that terminates at 
farmland. Located on FIRM Panel 04013C2925F. 

2S2WS6 (A55) - a meandering southwestern desert wash that converges with 1S2WS31 
(A56). Located on FIRM Panel 04013C2520F. 

2S2WS7A (A52) - a meandering southwestern desert wash that converges with - 
1S2WS31 ( ~ 5 6 ) .  Located on F ~ M  panel 04013C. 

0 
2S2WS7B (A51) - a meandering southwestern desert wash that terminates at farmland 
Located on FIRM Panel 04013C. 

2S2WS7C (A32) - a  meandering southwestern desert wash that converges with 
2S2WS7A (A52). Located on FIRM Panel 04013C2520F. 

2S3WS1 (A54) - a  meandering southwestern desert wash that converges with 2S2WS6 
(A55). Located on FIRM Panel 04013C2520F. 

2S3WS12A (A30) - a meandering southwestern desert wash that converges with 
1S2WS31 (A56). Located on FIRM Panel 04013C2520F and 04013C2900. 

2S3WS12B (A27) - a meandering southwestern desert wash that converges with 
1S2WS31 (A56). Located on FIRM Panel 04013C2520F and 04013C2900. 

3SlWS1 (B54) - a meandering southwestern desert wash that converges with 3S2WS2B 
(B65). Located on FIRM Panel 04013C2925F. 

3SlWS15A (G40) - an incised wash that transitions to a less defined southwestern desert 
wash that converges with Waterman Wash. Located on FIRM Panel 04013C2950F and 
04013C2975. 



e 3SlWS15B (D39) - a meandering southwestern desert wash that converges with 
Waterman Wash. Located on FIRM Panel 04013C2950F and 04013C3325. 

3SlWS22A @42) - a meandering southwestern desert wash that converges with 
Waterman Wash. Located on FIRM Panel 04013C2950F. 

3SlWS22B (G39) - a meandering incised wash that turns into a less defined 
southwestern desert wash that converges with Waterman Wash. Located on FIRM Panel 
04013C2950F. 

3SlWS25A (D31) - a meandering southwestern desert wash that converges with 
Waterman Wash. Located on FIRM Panel 04013C2950F and 04013C3325. 

3SlWS25B @32) - a meandering southwestern desert wash that converges with 
Waterman Wash. Located on FIRM Panel 04013C2950F. 

3SlWS26 0 3 3 )  - a meandering southwestern desert wash that converges with 
Waterman Wash. Located on FIRM Panel 04013C2950F and 04013C3325. 

3SlWS3 (H29) - a  small wash with primarily sheet flow conditions that converges with 
3SlWS4B (H73). Located on FIRM Panel 04013C2950F. 

3SlWS4A (H71) - a defined wash that transitions to southwestern desert wash and then 
turns into sheet flow and finally terminates at farmland. Located on FIRM Panel 
04013C2950F. 

3SlWS4B (H73) - a meandering southwestern desert that splits off of wash 3SlWS4A 
(H71) and turns into sheet flow before terminating at farmland. Located on FlRM Panel 
04013C2950F. 

3SlWS5 (B45) - a meandering southwestern desert wash that transitions to sheet flow 
conditions before converging with Waterman Wash. Located on FIRM Panel 
04013C2925F. 

3SlWS6 (B47) - a small southwestern desert wash that terminates at a berm adjacent to 
farmland. Located on FIRM Panel 04013C2925F. 

3SlWS9 (B12) - a wash that begins as sheet flow and transitions into a southwestern 
desert wash before converging with Waterman Wash. Adjacent to the west prong of 
Waterman Wash. Located on FIRM Panel 04013C2925F and 04013C2950F. 

3S2WS11 (B37) - a short stretch of desert wash that out falls to 3S2WS2A (B33). 
Located on FIRM Panel 04013C. 



3S2WS2A (B33) - a small southwestern desert wash that terminates at a berm adjacent to 
farmland. Located on FIRM Panel 04013C2925F. 

3S2WS2B (B65) - a small southwestern desert wash that terminates at a berm adiacent to 
farmland. ~oca ied  on HRM Panel 04013C2925F. 

.I 

3S2WS2C (B38) - a short stretch of desert wash that out falls to 3S2WS2B (B65). 
Located on FIRM Panel 04013C2925F. 

3S2WS2D (B35) - a short stretch of desert wash that out falls to 3S2WS2A (B33). 
Located on FIRM Panel 04013C2925F. 

3S2WS2E (B33) - a short stretch of desert wash that out falls to 3S2WS2A (B33) at the 
berm adjacent to the farmland. Located on FIRM Panel 04013C2925F. 

4SlES15A (F34) - a wash with wide sheet flow that out falls to Waterman Wash. 
Located on FIRM Panel 04013C. 

4SlES20 (E44) - a  wide area of sheet flow downstream of an 18' bridge. Out falls to 
4SlES9 (E49). Located on FIRM Panel 04013C3325. 

4SlES21 (E45) - a wide area of sheet flow downstream of a 57' bridge. Located on 
FIRM Panel 04013C3325. 

4S1ES23 (F20) - a wash on the south side of the Southern Pacific Railroad flowing 
towards the east and terminates at a ponding area on the east end of the watershed. 
Located on HRM Panel 04013C3325 and 04013C3350. 

4SlES9 (E49) - the wash begins as a desert wash and transitions into a channel on the 
east side of Butterfield Landfill before converging with Waterman Wash. Located on 
FIRM panel 04013C3325. 

Waterman Wash - the wash starts as wide sheet flow at the Sonoran Desert National 
Monument and continues approximately 9 miles to the SPRR. The wash then begins to 
become more developed until it has become a well incised channel with a bottom width 
of approximately 30'. Located on FIRM panel 04013C. 

2.1.8 USGS Quad Sheets 

7.5 minute Series (Topographic) 

1973 Aerial Photographs taken in 1972 
1973 Aerial Photographs taken in 1972 



2.1.9 Unique Conditions and Problems 

e There are several unique conditions that complicate this study. Supporting Hydrologic 
data can be found in Section 4.3.1 and calculations in Appendix D. Hydraulic data can 
be found in Section 5.7.1 and calculations in Appendix E. 

Diversions and split flows were common due to areas having braided channel 
networks. 

Alternate Flow Conditions (with and without Railroad embankment). From a 
comparison between the "with railroad" and the "without railroad" HEC-1 
models, the higher dscharge at each concentration point was applied to the 
hydraulics. This is covered in detail in Section 4 of this report. 

2.1.10 Coordination of Peak Discharges 

The peak discharges were taken from the hydrology of this study. 

2.2 FEMA Forms 

This section contains the FEMA Forms for the following Washes. 

Table 2.2 Summary of Study Washes 

1 1S2WS14 (J14) aka Corgett Wash 
2 1 S2WS17 (J38) 
3 1 S2WS18A (J27) 
4 1S2WS186 (J37) 
5 1 S2WS22 (J20) 
6 1S2WS23 (J14) 
7 1S2WS27 (J16) 
8 1 S2WS2A (J46) 
9 1S2WS28 (J48) 
10 1 S2WS2C (J47) 
11 1 S2WS31 (A56) 
12 1S2WS31A (171) 
13 1S2WS31 B (170) 
14 1 S2WS32A (167) 
15 1 S2WS326 (168) 
16 1 S2WS33 (166) 
17 1 S2WS34 (165) 
18 1S2WS9A (J39) aka Lurn Wash 
19 1 S2WS9B (J40) 
20 1 S3WS24A (A60) 
21 1 S3WS246 (A59) 
22 2SlWS31 (846) 

23 2S2WS15 (A37) 
24 2S2WS16A (A35) 
25 2S2WS166 (A15) 
26 2S2WS17A (A17) 
27 2S2WS178 (A63) 
28 2S2WS20 (A1 9) 
29 2S2WS26 (A41) 
30 2S2WS35A (658) 
31 2S2WS358 (629) 
32 2S2WS6 (A55) 
33 2S2WS7A (A52) 
34 2S2WS76 (A51) 
35 2S2WS7C (A32) 
36 2S3WS1 (A54) 
37 2S3WS12A (A30) 
38 2S3WS12B(A27) 
39 3SlWS1 (654) 
40 3SlWS15A (G40) 
41 3SlWS156 (D39) 
42 3SlWS22A (D42) 
43 3S1 WS228 (G39) 
44 3SIWS25A(D31) 

45 3SlWS256 (D32) 
46 3SlWS26 (D33) 
47 3SlWS3 (H29) 
48 3SlWS4A (H71) 
49 3SlWS46 (H73) 
50 3S1 WS5 (845) 
51 3S1 WS6 (B47) 
52 3SlWS9 (812) 
53 3S2WS11 (837) 
54 3S2WS2A (833) 
55 3S2WS2B (665) 
56 3S2WS2C (B38) 
57 3S2WS2D (835) 
58 3S2WS2E (B33) 
59 451 ES15A (F34) 
60 4S1 ES20 (E44) 
61 4S1 ES21 (E45) 
62 4S1 ES23 (F20) 
63 4S1 ES9 (E49) 
64 Waterman Wash 



FEDERA- EMERGEF.CY MANAGEMENT AGENCY 
OVERVIEW & CONCURRENCE FORM I O.M.B. No. 3067-0148 

ErpO'es Septenrber 30, 2005 I 
PAPERWORK BURDEN DISCLOSURE NOTICE - '.tic reoattino burden for this form is estimated to average 1 hour oer resoonse. The burden estimate includes the time for reviewing instructions, searching - . - , ~ ~ ~ -  ~ I ,;no data sources oatharino and maintainina the needeb data. and combletina. renewing, and submitting the form. You are not reiuired to resoond to thi; I ~~ ~ -~ ~ ~ . -. -. 

tlon of nformaton .n ess a bal a OMB c&lrol numoer appears in tne upper r.gnl corner of Ins form Sena comments regaro ngihe accuracy of the b~raen 
any sLggest ons lor reoJcng tn s ourden t o  Informalion Col~ectlons Management Feaeral Emergency Management Agency. 500 C Srrzel. SW 
DC 20472, Paperworh Red~ctlon Project (3067.0148) SLornisslon of tho form 5 req. re0 to oota n or retaln bonef IS Lnderthe hat onal Flooa 

lns~rance Program. Please do not send your completed survey to the above address. I 
- - - 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one) 

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

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

6. OVERVIEW 

Flooding Source: See attached sheet that lists flooding sources 

Project Namelldentifier: Waterman Wash Floodplain Delineation StudyIFCD2002C024 

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

5.  Basis for Request and Type of Revision: 

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

Physical Change Q Improved MethodologyIData 

Q Regulatory Floodway Revision i]l Other (Attach Description) 

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

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

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

Alluvial fan Lakes Q Other (Attach Description) 

Structures: 0 Channelization Q LeveeiFloodwail a BridgeICulve~t 

0 Dam a Fill 0 Other, Attach Description 

- 

FEMA Form 8189, SEPT 02 O~er~ lew & Concurrence Form MT-2 Form 1 Page 1 o f2  



C. REVIEW FEE 

I Has the review fee for the appropriate request category been included? a y e s  Fee amount: $ 

I  NO, Attach Explanation 

la e see FEMA website a t  http:llwww.fema,govlmitltsdlfrm-fees.htm for Fee Amounts and Exemptions. 

~~ p~ 

All documents submitted in support of this request are correct t o  the best of m y  knowledge. I understand that any false statement may b 
punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Name: 1 Company: 

i 

As  the community official responsible for floodplain management, I hereby acknowledge that w e  have received and reviewed this Letter of 
Map Revision (LOMR) or conditional LOMR request. Based upon the community's review, w e  find the completed or proposed project 
meets or is designed to meet all of the the communityfloodplain 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, w e  have determined that the land and any existing or proposed structures t o  be  removed from the 
SFHA are or will be reasonabiy safe from flooding a s  defined in 44CFR 65.2(c), and that w e  have available upon request by FEMA, all 
analyses and documentation used to make this determination. 

Richard Harris, P.E. 
Mailing Address: 
2801 W. Durango St.; Phoenix, AZ 85009 

Community Official's Name and Title: I Telephone No.: 

Engineering and Environmental Consultants, Inc. 

licensed land surveyor, registered professional engineer, or architect authorized by law to certify elevation 
of this reouest are correct to the best of mv knowledae. I understand that anvfaise statement may be Dunishabie 

Daytime Telephone No.: 

602-506-1 501 

Signature of Requester (required): 

, , - . . 
by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

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

Fax No.: 

602-506-7346 

Date: 

602-506-1 501 
Date: 

r 'd Rarnirez, Ci ty  Engineer 

E-Mail Address: 

rph @rnail.rnaricopa.gov 

CERTlFlCATlON BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

unity Name: 

I I Ensure thc forms that are appropriate to your revlsion request are Included in your submittal 1 

Community Official's Signature: (required) 

L l oyd  Vick 
Company Name: 

Engineering and Environmental  Consultants, Inc. 

Form Name and (Number1 Requlred if ... 
@ Riverine Hydrology & Hydrauiics Form (Form 2) New or revised discharges or water-suiface elevations 

a Riverine Structures Form (Form 3) Channel is modified, additionirevision of bridgeicuiverts, 
additionirevision of ievee/floodwail, additionirevision of dam 

Q ~ o a s t a l  Analysis Form (Form 4) New or revised coastal elevations 

Q Coastal structures Form (Fonn 5) Additionirevision of coastal structure 

I) D ~ l l w i a i  Fan Flooding Form (Form 6) Flood controi measures on alluvial fans 

FEMAForm 81-89, SEPT 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2 

37890 
Telephone No.: 

602-248-7702 

Fax No.: 

602-248-7851 
Signature: Date: 





FIRM PANEL 
251 0 

2520 

2530 

2550 

2900 

2925 

2950 

FLOODING SOURCES 
1 S3WS24A (A60) 

1 ~ 2 ~ ~ 1 8 ~  i ~ 3 7 j  
1 S2WS9A (J39) aka Lum Wash 

3S2WS2C i ~ 3 8 j  
WATERMAN WASH 



FIRM PANEL FLOODING SOURCES 
2950 

2975 
3325 

4S1 ES23 (F20) 

3SlWS3 (H29) 
3SlWS9 (B12) 

3S1 WS15A (G40) 
WATERMAN WASH 

4S1 ES23 (F20) 
4S1 ES21 (E45) 
4S1 ES20 (E44) 
4S1 ES9 (E49) 

3SlWS15B (D39) 

3600 WATERMAN WASH 



FEDERAL EMERGENCY MANAGEMENT AGEhCY 
OVERVIEW & CONCURRENCE FORM 

I 0.M.B. No. 3067-0148 
ErplresSeptenrber30, 2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Yic repolting burden for this form is estimated to average 1 hour per response The burden estimate includes the time for reviewing instructions, searching 

g data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form You are not required to respond to this 
ion 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 

ate 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. Pfease do not send you r  completed survey  to the above  address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one) 

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

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

B. OVERVIEW 

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

Flooding Source: See attached sheet that lists f looding sources 

@ Project Namelldentifier: Wa fe rman  Wash Floodplain Delineation Study/FCD2002CO24 

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

5. Basis for Request and Type of Revision: 

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

rJ Physical Change Q Improved MethodoiogyfData 

a Regulatory Fioodway Revision a Other (Attach Description) 

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

Community No. 

Ex: 480301 
480287 

04013 

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

State 

TX 
TX 

AZ 

Community Name 

Katy, City 
Harris Counly 

Maricopa County, Arizona and Unincorporated Areas 

See attached sheet for  other  FIRM panels affected. 

Types of Flooding: Riverine Q Coastal Shal low Flooding (e.g., Zones A 0  and AH) 

Q Alluvial fan 0 Lakes Q Other (Attach Description) 

Structures: Q Channelization Q Levee/Fioodwall Q Bridge/Cuivert 

a Dam a Fill a Other, Attach Description 

FEMAForm 81-89, SEPT 02 Overview &Concur~ence Form MT.2 Form 1 Page 1 of 2 

Map No. 

480301 
48201C 

0401 3C 

Panel No. 

0005D 
0220G 

2070G 

Effective Date 

02/08/83 
09/28/90 

0711 9/01 



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? r QYes Fee amount: $ 

CI No, Attach Explanation I 
e see FEMA website a t  http:llwww.fema.gov/mitltsd/frm~fees.htm for Fee Amounts and Exemptions. I 

All documents submitted in suppoti  of this request are correct t o  the best of m y  knowledge. I understand that any false statement may 
punishable by fine or imprisonment under T ~ t l e  1 8  of the United States Code, Section 10G1. 

Name: I Company: 

Richard Harris, P.E. 
Mailing Address: 
2801 W. Durango St.; Phoenix, AZ 85009 

I 

As  the community official responsible for floodplain management, I hereby acknowledge that w e  have received and reviewed this Letter 
Map Revision (LOMR) or conditional LOMR request. Based upon the community's review, w e  find the completed or proposed project 
rrleets o r  is designed t o  meet al l  o f  the 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, w e  have determined that the land and any existing or proposed structures t o  be  removed from the 
SFHA are or will be  reasonably safe from flooding as defined in 44CFR 65.2(c), and that w e  have available upon request by FEMA, all 
analyses and documentation used t o  make this determination. 

( rph@mail.maricopa.gov 

Engineering and Environmental Consultants, Inc. 

Signature of Requester (required): 

Daytime Telephone No.: 

602-506-1 501 

Date: 

Community Official's Name and Title: 

I Trls cert.fcal~on 1s to oe s gnca ana sea ea oy a llcensed lana s*ne/or reg,sterea profess onal engineer, or arcrl tect a-tnorlzed by lat!~ lo cen f) e evatlon 
tnformal,on A doc~ments s.om tleo ,n s~oco l l  of tnls reauesl are correct to lnt oest of m/ dnor eagc I ~ncerslana tnal any false slalement ma, oe p-n~snaole I 

Fax No.: 

602-506-7346 

Telephone No.: 

E-Mail Address: 

602-506-1501 
Date: 

T >thy Phillips, Act ing Chief  Engineer and Genera l  Manager 

I Ensure tho forms that are approprlate to your revlslon request are includcd in your submittal 

CERTiFlCATlON BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

unity Name: 

~~~ ~~ . . 
by fine or imprisonment under Title 18 of the United ~tates'code, Section 1001. 

Form Name and (Number) 

Community Official's Signature: (required) 

@ Riverine Hydrology & Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Expiration Date: 

Fax No.: 

602-248-7851 
Date: 

Certifier's Name: 

L l oyd  Vick 
Company Name: 

Engineering and Environmental Consultants, Inc. 

Q Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridge/~1iv&s, 
additionlrevision of leveefiloodwall, additionlrevision of dam 

License No.: 

37890 
Telephone No.: 

602-248-7702 

D ~ o a s t a l  Analysis Form (Form 4) New or revised coastal elevations 

Signature: 

I;jl Coastal Structures Form (Form 5) Additionhevislon of coastal structure 

a ~ i l u v i a l  Fan Flooding Form (Form 6) Flood control measures on alluvial fans I 
F E W  Fonn 81.89, SEPT 02 Overview B Concurrence Form MT-2 Form 1 Page 2 of 2 



Firm Panels Affected within Maricopa County, Arizona and Unincorporated Areas: 

a 



FIRM PANEL FLOODING SOURCES 
2070 1 S2WS2B (J48) 

2530 1S2WS9A (J39) aka Lum Wash 
1 S2WS9B (J40) 

1 S2WS2C (J47) 
1S2WS14 (J14) aka Corgett Wash 

1S2WS23 (J14) 
1 S2WS9A (J39) aka Lum Wash 

1S2WS27 (J16) 
1 S2WS22 (J20) 
1 S2WS31 B (170) 
1 S2WS32A (167) 
lS2WS32B (168) 
1 S2WS34 (165) 
1 S2WS33 (166) 
2S2WS15 (A37) 

2S2WS16A (A35) 
2S2WS16B (Al5) 
2S2WS17A (A1 7) 



FEDERAL EMERGENCY MAhAGEMEFlT AGEhCY 0..1111. Ab. 3007-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM FApirrs September 36, 200.5 

PAPERWORK BURDEN DISCLOSURE NOTCE 
Cri!blic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

irudions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

ornerof 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, Papework 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance f Proaram. Please d o  not  send vour c o m ~ l e t e d  survev to the above address. 

I Flooding Source: 1S2WS14 (J14) aka Coraett Wash 
Note: Fill out one form for each flooding source studied. I 

A. HYDROLOGY 
L 

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

Not revised (sklp to section 2) Q No existing analysis Q Improved data 
&j Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative l%AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPJ14 9.88 7170 

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

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

.a Pease enclose al. relevant moae s .n a gilal formal, maps, comp~larions (ncludlng compulallon of paramerers), and docunenlatlon lo s ~ p p o ~ l  the nea 
ana vs s The document h.mer cal Models Acceoted bv FEMA for hF P Usaae lhsts the models acceDted bv FEbIA. This aocument can oe found a! 

I 4. Revlew/Approval of Analysis 

I 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 

I Was sediment transport considered? Q ~ e s  BNO 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 (ft.) 

Effective ProposedIRevised 
~~~~~t~~~~ ~imit  Estrella P a r b a y  3.245 1034.31 

Upstrean; Limit 4.853 1115.65 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HEGRAS, Other (Attach description)] I 
FEMA Form 81-89A, SEPT 02 Riverlne Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



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

3. Pre -Submittal re vie^ of Hydraulic Modes 

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:llw.fema.govlmit/tsd/frm~soft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-?./CHECK-RAS? QYes @No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Fioodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name - Floodway File Name 

Other - (attach description) Natural File Name Floodway File 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 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.govlmit/tsd/en~modl.htm. I 

-. .." .. . ...- . - 
A certified topographic map must be sLbmnea showing rhe follow ng information (wnere applicable): me aounaaries of tne effective 
existing, ana proposed conditions 1%-annuat-cnance f,ooap~ain (for approx mare Zone A rev~s~ons) or the aoundar es of the 1%- and 1 
0 2%-ann.ia -chance floodplains ana regulatory f.ooaway (for detalledione A €  AO, and Ad revsions); locat on an0 a gnmentof a I cross 
sectlons w tn stationing control ina cated; stream. roaa ana other alignments (e.g.. dams, egees erc); current community easements and I 
oo~ndar es oounaarlei of the requester's property cert,f cat.on of a <eglstered p~ofess~ona eng neer registered in the sdqecr Stare, 1 
ocat on and aescr PI on of reference mar<% and the reference0 vemca datum (NGVD, NAVD, erc) 

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 I0h- and 0.2% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. t 

- - 
D. COMMON REGULATORY REQUIREMENTS - ~ ~ ... - ~. ~~ .- 

I .  For CLOMR reqLesrs, do Base Flooa E evations (BFEs) Increase? l j Y e s  a h o  i 
I 

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

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot 

2. Does the request involve the placement or proposed placement of fill? QYes QNO 

If Yes, the communty m-st acknow eage that the area to be removed from the specal flood hazard area, to incl~de any str-ctures or 
urouosed srructures. meets lwl l  meet) al. of the standards of [he the local floodplain orainances and is (w be) reasonaoly safe from 
ilooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatoryfloodway being revised? a y e s  QNO 

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 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

If Yes.  lease attach woof of uroaertv owner notification and accewtance (if available). Elements of and examples of property OYes owner O N P  . . 

( notifidation can be foind in thk M T ~ F O ~ ~  2 Instructions. 1 
FEMA Form 81.89A, SEPT 02 Rlverlne Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE STRUCTURES FORM ErpfmSepfember 30, 6005 

r -. PAPERWORK BURDEN DISCLOSURE NOTICE 
.Ac reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 

sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

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, Papework 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

Flooding Source: 1S2WS14 (J14) aka Corgett Wash 
Note: Fill out one form for each flood~ng source studied. r I 

A. GENERAL . . . .  -. . -. ... 

Complete the oppropr are rection(s) for each Srructure listeo below. 3 
Channelization ................. complete Section B 
BridgeICulvert ................. complete Section C 
Dam ................................ complete Section D 
Levee/Floodwall ............... complete Section E 
Sediment Transpo rt ......... complete Section F (if required) 

l~escr ipt ion Of Structure 

Name of Structure: 70' Bridge 

Type (check one): QChannelization Q BridgelCulvert Q Levee/Floodwall Q Dam 

Location of Structure: RM 3,272 

Downstream LimiffCross Section: RM 3,245 

Upstream LimiffCross Section: R,,,, 3,302 

Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert Q LeveeIFloodwall Q Dam 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: 

Name of Structure: 

Type (check one): UChannelization Q BridgeICulvert Q LeveelFloodwall Q Dam 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimitlCross Section: 
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1. Accessow Structures 

B. CHANNELIZATION 

The channelization includes (check one): 
Q Levees (Attach Levee/Floodwall System Analysis Form -Section E) Drop structures 
QSuperelevated sections QTransitions in cross sectional geometry 
Q Debris basinldetention basin Q Energy dissipator 

Other (Describe): 

Flooding Source 

Name of Structure' 

12. Drawincl Checklist 

, 

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

13. Hvdraulic Considerations 

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

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

I Q subcritical flow Q ~ r i t i c a l  flow a ~ u ~ e r c r i t i c a l  flow u ~ n e r g y  grade line 

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

a ln le t  to channel Cloutlet of channel Q At Drop Structures Q ~t Transitions 
QOther locations (specify): 

14. Sediment Transport Considerations 

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

C. BRlDGElCULVERT 

Flooding Source: lsa4 W4) aka Wasn 1 
11. This revision reflects (check one): I 
I ~ e w  bridae/culvert not modeled in the FIS 

I 14 Mod f e a r  dgelc~lverl prevloLs y modeled in tne F S 
IJNew ana ys s of or dge/c.~lven pre, ously mode ed n tne FIS 

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

analyze the structures. Attach justification. 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): 

Dimensions (height, width, span, radius, length) 0 Erosion Protection 
Qshape (culverts only) QLOW Chord Elevations - Upstream and Downstream 

Material Q ~ o p  of Road Elevations - Upstream and Downstream 
Beveling or Rounding &Structure Invert Elevations - Upstream and Downstream 

a w i n g  Wall Angle &Stream Invert Elevations - Upstream and Downstream 
QSkew Angle QCross-Section Locations 
Q Distances Between Cross Sections 

14. Sediment Transport Considerations 

I Was sediment transport cons~dered? _I Yes I..o If Yes [hen f.,: our Section F (Seolmeiit Transpurl) 
f ho  !!leil ahnch yo..r cxl, anat,on for why rranspon w3s roc cons nereo 

I 
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1S2WS14 (514) aka Corgett Wash 

Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS14 (514). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGENCY MANAGEMENT AGEF.CY o.~I.B. IVO. 3067.0118 
RlVFRlNF HYDROLOGY R HYDRAULICS FORM h n & # s  S~of~lnber 3 0 . ~ ~ 0 5  

PAPERWORK BURDEN DISCLOSURE NOTICE 
--biic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

Irudions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. 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, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance f 

Jprogram please do not send your completed survey to the above address. I 
Flooding Source: 1S2WS17 (J38) 
Note: F~il out one form for each flooding source studied. I I 

A HYDROLOGY 

1. Reason f& New Hydrologic Analysis (check ail that appiy) 

u Not revised (sldp to section 2) No eMsting analysis CL Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparision of Representative 1%-Annualchance Discharges 

Location 
J38 

Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
2.06 2300 

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

Statistical Analysis of Gage Records a Precipitation/Runoff Model HEC-l ITR-20, HEC-1, HEC-HMS, etc.1 
Q Regional Regression Equations Q Other (please attach description) 

P.ease enclose a re evarr models in a g tal format, maps, compdiatlons (Inc -0 nc compuat on of parameters,, and documentat~on lo support tne neN 
analysls Tne ooc.ment, 'Numencal Models Accepied by FEMA for NFIP "sage" ilsls the models acceptea oy FEMA Th~s document can be fo~na at I 

4. ReviewJApprovai 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? a y e s   NO If Yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your emlanation 
for why sediment transport was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Sulface Elevations (ft.) 

Effective ProposedRevised 
Downstream Limit River 0.298 878.5 884.20 

I 
Upstream iimii 0.920 -- 908.09 

2. Hvdraullc Method Used 

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

I I 
-. - , -. , 

3 Pre -Suom ma1 Review of Hvdra~ c Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are In accordance with NFIP 1. ,> 

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:/lwww.fema.govlmitltsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File 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 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmit~tsdlen~modl.htm. I 

-. ....... ...- ..---...-,,.-...- 
A certified topographic map must oe subm~tted show~ng the follow ng ~nlorrnat~on (wnere app cable) me ooundar'es of me effect ve 1 
[existinu. and orooosed conditions 1%-annual-chance flood~lain (for aooroximate Zone A revisions) or the boundaries of the 1 %- and I 
0.2%-annual-chance floodplains and reguiatoryfloodway (fbr deiailed'zone AE, AO, and AH revisbns); 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 descriotion 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 FIRM 
andlor FBFM, annotated to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatoryfloodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS -. ........... ...... - ... 

1. For C-OMR reqLests, do Base Flood Elevations (BFEs) Increase? Q ~ e s  O h o  

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

I The proposea project encroaches upon a regulatory floodway and wo,ld result .n ncreases above 0 00 foot. 
The proposed project encroaches upon a SFHA with BFEs establened and wo- a result n increases above 1.00 foot I 

12. Does the request involve the placement or proposed placement of fill? U Y e s  QNO I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. 1 '  

13, For LOMR requests. is the regulafory floodway being revised? u ~ e s  @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 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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  QN 

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. P 

~ 
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Explanations provided for FEMA Forms. 

Foim 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS17 (538) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

O.M.B. No. 3067-0148 I 
PAPERWORK BURDEN DISCLOSURE NOTICE 

lpt.lblic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 
.ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

orner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance f Proaram. Please do not send vour c o m ~ l e t e d  survev to  the above address. 

Flooding Source: 1S2WS18A iJ27) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

CI Not revised (skip to section 2) No existing analysis CI improved data 
Q Alternative methodology I-J Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparision of Representative I0&AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cis) Revised (cfs) 
J27 0.86 820 

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

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

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

4. ReviewIApproval of Anaiysis 

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

5 .  impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Q ~ e s   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 (it.) 

Effective ProposedIRevised 
Downstream Limit 0.257 896.99 -- 

I 
Upstrazm Limit 0.461) 899.91 

2. Hvdraulic Method Used 

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

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

~ h e s e  review programs>erify that the hydraulic esrmares an0 assumpt ons in the moael data are in accohance with NFfP 1 
re~u~rements, and that me oata are comparab!e w;th the assumpr ons and limitar ons of HEC-21riEC-RAS. CHECX-2 ana CHECK-RAS 

~HEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes .No I 

I 

14. Models Submitted I 

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/mit/tsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 

" '  

CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Fioodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File 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 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmit/tsd/en_modl.htm. I 

C. MAPPING REQUIREMENTS 

IA certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
ex stlng, and proposed conoir ons 1%-ann-a -cnance f.oodplain (for approximate zone A revisions) or the uodnoar;es of me 1%- ana 
0.2%-annual-chance f ooaplans and reg..,atory f oooway (for aeta lea Zone AE, AO, ana Ad revis:ons) locat;on and alignment of all cross I "  I 
I sections with stationing control indicated; stream, road, and other alignments (e.g., dams, levees, etcl); 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 regulatoryfloodway 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. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s   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: I 

I The proposed pro,ect encroaches upon a reg.. atory floodnay ana w o ~ l d  resu.1 n ncreases aoove 0 00 foot 
The proposed pro,ecr encroaches upon a SFhA witn BFEs establsned and wodid result n increases anove 1.00 foot I 

I 2. Does the request involve the placement or proposed placement of fill? QYes QNo 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

14, For LOMR requests, is the regulatory floodway being revised? QYes m N o  

If Yes, attach evidence of regulatolyfloodway 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 I %-annual-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 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation, 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS18B (J37) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY 8 HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Expires Sentenrbu 30, 2005 I 

i PAPERWORK BURDEN DISCLOSURE NOTICE 1 
lm! !b l ic  reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

iructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not required t o  respond t o  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 t o  obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey  to the  above address. 

J 

- p ~ ~  I-~WSI~B ( ~ 3 7 )  
Note: Fiii out one form for each flooding source studied. 

R HYDROLOGY 

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

CL Not revised (skip to section 2) CL No existing analysis CI Improved data 
AUernative methodology Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative Io/6-Annual-Chance Discharges 

Location 
CPJ37 

Drainage Area (Sq. Mi.) 
3.26 

FiS (CfS) Revised (cfs) 
3170 

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

Statistical Analysis of Gage Records & PrecipitationlRunoff Model HEC-l [TR-20, HECI ,  HEC-HMS, etc.] 
Q Regional Regression Equations Q 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http://www.fema.govlmit~sd/en~modl.htm. 

ReviewlApproval 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? o ~ e s  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 

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

Downstream Limit River 0.683 875.6 883.26 

I 
Upstream Limit 1.618 910.35 

2. Hydraulic Method Used 
I 

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

I I 
-. .. . *--.. 

3 Pre -Submitta Review of hvdraulic Models 

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 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS ' -' 

downloaded from http://w.fema.gov/mitftsd/frm~softhtm. 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-21HEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Fioodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.govlmifftsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

)A certified topographic map must be s,am tted showing me follow.ng nformation (wnere app 'cable): the boundar:es of tne effective, I 
existing, and ~roposed 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 stationina control indicated: stream. road. and other alianments (e.a.. dams. levees, etc.): current communitv easements and I 
I 

. .. 
b&ar es; b0undar.e; of the req-ester; properr, cekfication of a ~egisteredp~fessional engineer registered in the sub;ect State. 1 
locar on and aescriprion of reference mare.: and tne referenced venicsl datum (AGVD. NAVD, etc) 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM 
andfor 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? a y e s  QNO 

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

Tne proposeo projecr encroacnes ,pon a reg.. atory f.oodway ana WOL d re% t n ncreases above 0 00 foot 
Tne proposed project encroacnes upon a SFnA w'th BFEs estao ~shea and vdou a res.. r in ncreases above 1.00 foot I 

)2. Does the request involve the placement or proposed placement of fill? QYes QNO I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? a y e s   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 regulatoryfloodway. (Not required for revisions to approximate 1%-annuai-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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes U N  

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS18B (J37) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGEhCY MANAGEMEElTAGEhCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Emires Swtembu 30,2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
1--:blic repofling burden for this form is  estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

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, Papework 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Prooram Please do not send vour comoleted survev t o  the above address. 

Flooding Source: 1 ~ 2 ~ ~ 2 2  (J20) 
Note: Fill out one form for each flooding source studied. r -- I 

A. HYDROLOGY 

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

I Not revised (skip to section 2) Q No eMsting analysis Q Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) C j  Changed physical condition of watershed 

I 2. Comparision of Representative IOh-AnnuaCChance Discharges 

I Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPJ20 5.19 2400 

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

a Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HEC-1, HEGHMS, etc.] 
C j  Regional Regression Equations Other (please aitach description) 

Pease enclose a re evanl nroaelr n a g.1al formal maps, comp.rallors (Incl~dlng compdat~on of parameters) and documenta1,on lo s~pporl The new 
ana #s s The docLment "N.rnerlcal Models Acce~lcd ov FEMA for NFlP Lsaae" n s  the models accepted ov FEMA Thls docJmen1 can be foLnd at 

I 4. Review/Approval of Analysis 

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

15. Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 0.154 1003.32 

I 
Upstream Lirnil ?.13E 1032.68 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEGZ, HEC-RAS, Other (Attach description)] I 
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C MAPPING RFnll lRPMFNTS 

B. HYDRAULICS (CONTINUED) 

- . . . .. . . . . . . - . . - - - . . . - .. . - . . . - 
A certified topographic map must be submitted snowing the fol.orving information (wnere appl~cable): tne aoundaries of the effective 
existing, ana proposed condit ons 1%-annual-chance flooap a n (for approximate Zone A revisions) or the boundaries of the 1%- an0 
0 2%-ann~a -chance floodplains ano reg-.atory floooway (for detai ed Zone AE, AO, ana Ad revisions); locat on and alignment of all cross 
sections wtn station na contro indicarea stream, road, and other a anments (e.a., darns evees, etc.); cLrrenr community easements and 

3. Pre -Submittal Review of Hydraulic Models 

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 

boundar~es; boundarie; of the requester'& ceriification of a ~egistered'pi-ofessional engineer registered in the suGed State; 1 (location gnd descri~tion of reference marks: and the referenced vertical datum (NGVD. NAVD, etc.). 

.. 

Note that the boundaries of the existing or proposed conditions floodplains and regulatoryfioodway to be shown on the revised FlRM 
and/or 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 regulatoryfioodway 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. 

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://w.fema.gov/mitltsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo 

4. Models submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.gov/mitltsd/en~modl.htm. I 

D. COMMON REGULATORY REQUIREMENTS ~ ~ ~ . -  

I For CLOMR reqJests do Base Flood Elevat ons (BFEs) Increase? b y e s  ~ N O  

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

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. I 

12. Does the request involve the placement or proposed placement of fill? Q ~ e s  QNO I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatoryfioodway being revised? Q ~ e s  @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 regulatoryfloodway. (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 floodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

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

I I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS9A (J39) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
RI\IFRINE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067-0148 
ExpfresSe~temb~r30,2005 I 

b PAPERWORK BURDEN DISCLOSURE NOTICE 3 
jnubl ic repotting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the  
n. 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, Papelwork 
Reduction Project (3067-0148). Submission of the form is required t o  obtain or retain benefits under the National Flood Insurance 
Program. Please do  not send you r  completed survey  t o  the above address. 

Flooding Source: 1 ~ 2 ~ ~ 2 3 ( ~ 1 4 !  
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

a Not revised (sldp to section 2) a No existing analysis a improved data 
Alternative methodology Proposed Conditions (CLOMR) Cjl Changed physical condition of watershed 

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

Location 
J25 

Drainage Area (Sq. Mi.) 
0.52 

FiS (cfs) Revised (cfs) 
890 

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

a Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HEC-1, HEGHMS, etc.] 
Q Regional Regression Equations Other (piease attach description) 

P Piease 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l~.fema.gov/mitfisdlennmodi.htm. 

14 .  ReviewlApprovai of Analysis 

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

I 5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s   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 cons~dered. 

B. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 0.079 1049.06 

I 
Upstream iiniit 1.027 - - 1157.88 

2. Hvdraulic Method Used 

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

I I 3. Pre -Submittal Review of Hvdraulic Models 

I I 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 
reauirnments. and that the data are comoarable with the assumotions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS 

I I ~denofj  areas of potent~al error or concern These tools do nor replace englneerlng judgment CrlECX-2 ana CHECX-RAS can be 
down oaded from htto Ilw fema aov/m~t/tsalfrm soft htm We recommend that vou r e ~ ~ e w  voJr HEC-2 and HEC-RAS moae s w rh 

I CHECX-2 and C~ECK-RAS If you &agree wltn ;message, please attach an expianatlo" of wny the message IS nor val~d In rnls case 
Rev ew of your s.rbmlttal and reso,~tlon of va a model~ng d~screpanc~es will result .n reduced rev ew t me 

IHEC-~IHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes No 

14. Models Submitted 

I Duplicate Effective Model* Natural File Name Floodwav File Name 
~okrected Effective Model* Natural File Name ~loodwai. File Name 1 Existinn or Pre-Proiect Conditions Model Natural File Name Note 8.4. Floodwav File Name 

I 
-~ .~ 

~ e v i s e i  or post-~rbject Conditions Model Natural File Name ~loodw& File Name 
Other - (attach description) Natural File Name Floodway File Name' 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/miWtsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effedive, 
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, eh;.); current community easements and 
boundaries; boundaries of the requestets property; certification of a registered professional engineer registered in the subject State; 
location and description of reference marks; and the referenced vertical datum (NGVD, NAVD, etc.). 

Note that tne ooundar~es of tne exlstlng or proposea cond~t ons f oodplalns and reg,larory f oodway to ue sliown on [he revlsea F RM 
analor FBFM must 1 e-ln w tn the effectlve f ~ o o d ~ l a  n and reaularorv f oodwav bo~ndarfes Please attacn a cowv of the effectlve FIRM 

I andlor FBFM, annotated to show the boundaries of the revged 1%- and 0.2%-annual-chance floodplains and'kgulatory 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 

D. COMMON REGULATORY REQUIREMENTS 
~p~-p p~ -- -- ~ p~ 

I .  For CLOMR requests, do Base Flood Elevations (BFEs) Increase? Q v e s  U N o  

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

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

!. Does the request involve the placement or proposed placement of fill? U Y e s  Q N o  

If Yes the communtty mLst ac~norvleage that tne area to ue removea from the spec a1 food hazard area to lnc ~ a e  any srr~ctures or 
proposea structures, meets (w meet) a of the stanaards of tlie the oca f oodp aln orarnances and IS (w.ll be) reasonab y safe from 
flood~ng in accordance w m NF P reg, at on 44 CFR 65 2(c) Please see tne MT-2 nstr-ctlons for more lnformatlon I 

13. For LOMR requests, is the regulatoryfloodway being revised? Q ~ e s  &NO 

I If Yes artacn evaence of regL atory flooaway revision notif cation. As per Paragraph 657(b)(l) of tne hFlP reg.. ar'ons, notlficat~on is 
rew'red for req-ests involving revisions to tne regulatory f~ooaway. (Not required for rev4s:ons to approxmate 1%-ann~al-chance I 

I flobdpiains [studied Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN P 
I If Yes. please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 7 

notification can be found in thk MT-2~o rm 2 lnstructions. I 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS14 (J14) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Expires September 30,2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
jqub l ic  repotting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

tructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. 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 d o  not send your completed survey to the above address. 

I Flooding Source: 1S2WS27 (J161 
Note: Fill out one form for each flooding source studied. I 

A. HYDROLOGY 

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

Q Not revised (sldp to section 2) No existing analysis Q Improved data 
@ Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuakChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPJ16 1.40 520 

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

a Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HEGI, HEC-HMS, etc.] 
Q Reglonai Regression Equations Q Other (please attach description) 

f 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 FEMAfor NFiP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/~.fema.gov/mitnsd/en_modl.htm. 

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 approval/review. 

1 5 .  Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? a y e s   NO If Yes, then fill out Section F (Sediment Transport) of Foml3. If No, then attach your explanation 
for why sediment transport was not considered. 

6. HYDRAULICS 

I 
1. Reach to be Revised 

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

Downstream Limit 0.152 1018.83 

I 
Upstream Limit 0.550 1038.25 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEGZ, HEGRAS, Other (Attach description)] 
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I 6. HYDRAULICS 1CONTlNUEDI 

I I 
- ~ - 

3. Pre -Subm;nal Rev:ew of Hydra-lic Models 

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

I 
downloaded from http:llw.fema.gov/mit/tsdlfrm~s~ft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 
IHEC-ZHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:l/www.fema.govlmitltsd/en~modl.htm. I 

C MAPPING RFnlllRFMFNTS -. . . . . . . . . . . - . . - - - . . . - .. . -. . . - 
A certified topographic map must be s-om [tea show:ng the following information (where appl.cable): the boundar es of the effect ve 
ex'sring, and proposea cond~tions 1%-ann-a,-chance flooap a n (for approx mate Zone A revisions) or the boundar es of the 1%- ana 
0 2%.ann~al-chance f.ooap ains and reg-atory f ooarvay (for detailea Zone AE, AO, and AH rev sons); location and a.ignment of a I cross 
sect ons wth stationina control indlcatea, stream, roaa, ana orher alianmenrs ( e g ,  dams, evees etc ); current communityeasements and 
aoJnaar es: bo-ndariei of rne requesters ceriiflcar on of a ~eg~sterea'pbfess:ona. eng neer registered in rne subject State. I 
locat on ana aescr otion of reference mards: and tne referenced venical d a t ~ m  (NGVD, NAVD, erc.) 

Note that the boundaries of the existing or proposed conditions floodplains and regulatoryfloodway 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 7 

p~-~ - 

D. COMMON REGULATORY REQUIREMENTS - ~~ .... - ~ - -  ~~ - ~ . -  

1 For C-OMR requests. ao Base F.ood E1evat;ons (BFEs) Increase? QYes Q h o  3 
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 Tne proposea project encroacnes upon a regJ arory f oodway and w o ~ l d  result in increases aoove 0.00 foot. 
Tne proposea project encroacnes upon a SFHA with BFEs establlsliad and would result n ncreases above 1.00 foot. I 

I 2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13. For LOMR requests, is the regulatoryfloodway being revised? QYes Q N o  

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65,7(b)(l) of the NFlP regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance 
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 

14. For LOMR requests, does this request require propetty owner notification and acceptance of BFE increases7 QYes Q N  P 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 lnstructions. 
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. . 

Explanations provided for FEMA Forms. 

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS9A (J39) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B. No. 3067.0143 
RlVERlNE HYDROLOGY & HYDRAULICS FORM EkpluesSeptentbev 34  ZOOS 

I 
~ ~ ~ - ~ 

PAPERWORK BURDEN DISCLOSURE NOTICE 
"*rblic reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the upper right 

rner 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, D C  20472, Papelwork 
Reduction Project (3067-0148). Submission of the  form is required to obtain or retain benefits under the National Flood Insurance 
Program. p lease d o  not send your completed survey  t o  the  above address. 

Flooding Source: 1 S2WS2A (J46) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

1. Reason for N ~ N  nyoroog:~ Analysis (cneck all that app yj i 
Not revised (skip to section 2) u No existing analysis Q Improved data 

Q Altemat~ve methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

Location 
CPJ46 

Drainage Area (Sq. Mi.) 
0.90 

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

FIS (cfs) Revised (cfs) 
1280 

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

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the new 
I analysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http:l~.fema.govlmitRsd/en_modl.htm. 

ReviewIApprovai of Analysis 

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

Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? u ~ e s  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 

-nb,, C" "V ,\V",*.3" 

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

Downstream Limit Klver 

1 Upstream Limit 3.326 1148.03 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEGZ, HEGRAS, Other (Attach description)] 

FEMAFOrm 81-8OA, SEPT 02 Riverine Hydrology & Hydraulics Form MT.2 Form 2 Page 1 of 2 



6. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 

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,gov/mitltsdlfrm~softhtm. We recommend that you review your HEC-2 and HEC-RAS models with 

I 
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. T' 

IHEC-~/HEC-RAS models reviewed with CHECK-ZCHECK-RAS? QYes Q No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Fioodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 
Other - (attach description) Natural File Name Floodway File Name I 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mitltsd/en_modl. htm, I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of 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 reference marks; and the referenced vertical datum (NGVD, NAVD, etc.). 

hote tnat the oo~naaries ol the exlst,ng or proposed conditons flooaplains and regulatory floodway to be snown on the revised F RM 
andlor FBFM mLst 1.e-in wltn me etiect de flooaplain ana reg- atory f oodway bobndaries. Please attacn a copy of the effective FIRM 
andlor FBFM, annotated to snoN the bo-naar es of the rev,sea 1%- ana 0.2%-ann-a -chance f ooaplains and regulatory f.oouway that 
tie-~n with the boundar.es of tne effective 1%- ana 0.2% -annual-chance f.oodplain ana reg-latorf f oodway at the "pstream ana 7 
(downstream limits of the area of revision. 

. 

I 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes Q N o  

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 Tne proposed project encroacnes upon a regulatory floodway ano wou d result in Increases aoove 0.00 fool 
Tile proposea project encroacnes upon a SFHA w:th BFEs estaolishea and woula res-I .n increases above 1.00 foot. I 

2. Does the request involve the placement or proposed placement of fill? QYes QNo 

if Yes. the communitv must acknowledae that the area to be removed from the swciai flood hazard area, to include any structures or I 
I prop&eu str~ct~res,'meers (will meet)all of the stanaaras of the tne local f,oodl;laln ord.nances, and is (w be) reasonably safe from 

fiooa ng in accoraance w rh NFlP reg.. at.on 44 CFR 65 2(c) Pease see tne MT-2 lnstruct~ons for more nformatlon I 
(3. For LOMR requests, is the regulatory fioodway being revised? QYes Q N o  a 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance 
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.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 instructions. 
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FEDERAL EMERGENCY MANAGEMENT AGEPLY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067.0128 

Exph'esSqfembcr30, IW5 I 
C .  PAPERWORK BURDEN DISCLOSURE NOTICE 

JIIC reportma burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
s;arcnlng exist;ng data sources, gatiner,ng and manralnng the neeaed data, ana comp et ng, reb.e>lving, ana ~ ~ b r n ~ t t l n g  the 

You are nor required to respond to this co ectlon of :nfornlat on Ln ess a valid OMB contro, nJrnoer appears in tne upper r:gt-t 

I corner of this form. Sknd comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Proaram. Please do not send your completed survey to the above address. 

Flooding Source: 1 S2WS2A (J46) 
Note: Fill out one form for each flooding source studied. I 

A GENERAL 

Channelization ................. complete Section B 
Bridge/Culvert ......,.,.,.,.,., complete Section C 
Dam ................................ complete Section D 
LeveeIFloodwall ............ ... complete Section E 
Sediment Transport. ........ complete Section F (if required) 

. . . - -. . -. . . . - 

Compete the appropriate sect~on(s) fo: each Srructure listed below 

I~escr ipt ion Of Structure 

3 

1'. Name of Structure: 2 - 6 8  CMP's 

I Type (check one): QChannelization a BridgelCulvert Q LeveeIFloodwall Dam 

Upstream LimiffCross Section: 

12. RM 2.541 

Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert Q LeveeIFloodwall Q Dam 

I Location of Structure: 

I Downstream LimitlCross Section: 

Upstream LimitlCross Section: 

13. Name of Structure: 

1 Type (check one): QChannelization Q BridgeICulvert QLeveeIFloodwall Q Dam 

I Location of Structure. 

i Gownsiream LimitiCross Section: 

I Upstream LimiffCross Section: 

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

FEMAForm 81.808, SEPT 02 Riverine Structures Form MT-2 Form 3 Page 1 or 



8. CHANNELIZATION 

I 
Flooding Source: 

Name of Structure: 

1. Accessory Structures 

The channelization includes (check one): 
C]I Levees (Attach LeveeIFloodwall System Analysis Form -Section E) Q Drop structures 
QSuperelevated sections QTransitions in cross sectional geometry 
UDebris basinldetention basin QEnergy dissipator 
Q ~ t h e r  (Describe): 

12. Drawincl Checklist 

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

13. Hvdraulic Considerations 

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

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

I Q Subcritical flow Q ~ r i t i c a l  flow Q~u~erc r i t i ca l  flow Q ~ n e r ~ ~  grade line 

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

Inlet to channel QOutlet of channel 0 At Drop Structures QAt Transitions 
Q Other locations (specify): 

14. Sediment Transport Considerations 

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

C. BRIDGUCULVERT 

Flooding Source: 1b~wB(J46) 

Name of structure? - 68" '3JF"s 

1. This revision reflects (check one): 

a New bridgelculvert not modeled in the FIS 
Q ~ o d i f i e d  bridgelculvert previously modeied in the FIS 
Q ~ e w  analysis of bridgelculvert previously modeied in the FIS 

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

analyze the structures. Attach justification. 

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

a Dimensions (height, width, span, radius, length) QErosion Protection 
&shape (culverts only) QLOW Chord Elevations - Upstream and Downstream 
Q Material  TOP of Road Elevations - Upstream and Downstream 
Q Beveling or Rounding QStructure Invert Elevations - Upstream and Downstream 
QWing Wall Angle QStream Invert Elevations - Upstream and Downstream 
QSkew Angle QCross-Section Locations 
Q Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

I I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation 

Form 2, Section B, #4 
The model file name is 1S2WS2A (J46) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MAhAGEMEF.1' AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067-0148 
Exnlres Se~tarnber30. 2005 I 

L 
~ - ~ - ~ ~ m .  I 

h PAPERWORK BLRDEN DISCLOSURE hOT CE 1 
("G!blic repotting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

;ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
m. You are not  required t o  respond t o  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, D C  20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance t Proaram. Please do not send vour c o m ~ l e t e d  survev to the  above address. 

I Flooding Source: 1 S 2 W S 2 B  (J48) 
Note: Fill out one form for each flooding source studied. I 

A. HYDROLOGY 

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

a Not revised (skip to section 2) a No existing analysis a Improved data 
@ Alternative methodology Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

Location 
CPJ48 

Drainage Area (Sq. MI.) 
1.48 

FIS (cfs) Revised (cfs) 
2080 

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

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-l [TR-20, HEGI, HEC-HMS, etc.] 
Q Regional Regression Equations Q 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 FEMA. This document can be found at: 
http:/hnw.fema.govhnitAsd/en_modl.htm. 

Review/Approvai of Analysis 

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

Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s  DNO 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 Gila River 0.677 896.6 901.76 

Upstream Limit 3.397 1122.13 

2. Hvdrauiic Method Used 

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

3. Pre -Submittal Review of Hydraulic Models 

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:llw.fema.gov/mit/tsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced reviewtime. 

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 
Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFiP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.gov/mitltsd/en~modi.htm. 1 

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 
ao..ndar.es, bolrndar~ei of the reqLesrers property, cert.f cat on of a reg stered professlona ecigineer rag srered in the s ~ o  ect Slate 
[ocat on and descr ptlon of reference maras and the referenced venlca aatJm (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 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 floodpiains and regulatory floodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1 For C-OMR req-ests, do Base F.ooa E evat;ons (BFEs) ncrease? ClYes d N o  

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

The proposed project encroaches upon a reguiatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? QYes QNo 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests, is the regulatoryfloodway being revised? QYes &No 

if Yes, attach evidence of reguiatory 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 reguiatory floodway is being added. Elements and examples of regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 lnstructions. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067-0148 

Erpires September 30,6005 I 
b .  PAPERWORK BURDEN DISCLOSURE NOTICE 

i l ic  reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

not required to respond to this collection of information unless a valid OMB control number appears in the upper right 
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, Papenwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

I Flooding Source: 1S2WS2B (J48) 
Note: Fill out one form for each floodina source studied. I 

A. GENERAL .- - - 

Compere tne appropriate sect~on(s) for oacn Struct-re stea below 3 
Channelization ................. complete Section 8 
BridgeICulvert ................. complete Section C 
Dam .............................. complete Section D 

............ Levee/Floodwall ... complete Section E 
Sediment Transpo rt ......... complete Section F (if required) 

Description Of Structure 

1. Name of Structure: 2 - 10' x 6' Box Culverts 

Type (check one): QChannelization @ BridgeICulvert Q LeveeIFloodwall Q Dam 

Location of Structure: RM 2,380 

Downstream LimiffCross Section: RM 2,346 

Upstream LimiffCross Section: RM 2,391 

Name of  Structure: 

Type (check one): QChannelization C/I BridgeICulvert Q LeveelFloodwall Q Dam 

Location of Structure: 

Downstream LimitlCross Section: 

Upstream LimiffCross Section: 

Name of Structure: 

Type (check one): QChannelization QBridgelCulvert Q LeveelFloodwall Cl Dam 

Location of Structure: 

Downstream LirniiiCross Section. 

Upstream LimiffCross Section: 

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

1 
l ~ l o o d i n ~  Source: I 
l ~ a m e  of Structure: I 

I 1. Accessory Structures 

The channelization includes (check one): 
Q Levees (Attach Levee/Floodwall System Analysis Form -Section E) Q Drop structures 

Superelevated sections QTransitions in cross sectional geometry 
QDebris basinldetention basin OEnergy dissipator 
Dother  (Describe): 

12. Drawina Checklist 

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

I 3. Hvdraulic Considerations 

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

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

I Q~ubcri t ical flow o ~ r i t i c a l  flow ~ ~ u ~ e r c r i t i c a l  flow Q ~ n e r g ~  grade line 

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

C]Ilnlet to channel Q ~ u t l e t  of channel U A t  Drop Structures Q A ~  Transitions 
Dother locations (specify): 

(4. Sediment Transport Considerations 

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

C. BRlDGElCULVERT 

Flooding Source: '-J~') 1 
N~~~ of structure:2 - 10' x 6' Box Culverts 

1. This revision reflects (check one): 

New bridgelculvert not modeled in the FIS 
Q Modified bridgefculvert 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, HY8): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not 

analyze the structures. Attach justification. 

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

m~imensions (height, width, span, radius, length) Q Erosion Protection 
Ushape (culverts only) @Low Chord Elevations - Upstream and Downstream 
Q Material m ~ o p  of Road Elevations - Upstream and Downstream 

Beveling or Rounding BStructure Invert Elevations - Upstream and Downstream 
QWing Wall Angle @Stream Invert Elevations - Upstream and Downstream 
QSkew Angle QCross-Section Locations 
Q Distances Between Cross Sections 

14. Sediment Transport Considerations 

Was seatrnenr rranspon colis dereo? QYes ho f Yes tnen f . i  out Sect on F (Seu men1 Transport) 
f No, rwn  attacn your explanar on '3r wny transpon Nas not cons oereu 

I I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS2B (J48) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

O.M.B. No. 3067-0148 I Expires Septemfier 30,200.7 I 
fl"ublic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the time for reviewing 

ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not  required to respond to this collection of information unless a valid OMB control number appears in the upper right 

rner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits underthe National Flood Insurance 
Program. Please do not send your completed su rvey  to the  above address. 

I S Z W S Z C  (J47) 
Note: Fill out one form for each flooding source studied. I 

A. HYDROLOGV 

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

I Q Not revised (skip to section 2) Q No existing analysis Q improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

I 2. Comparision of Representative 1%-AnnuaCChance Discharges 

Locatlon Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
CPJ47 0.50 800 

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

0 Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HECI,  HECHMS, etc.1 
Q Regional Regression Equations Q Other (please attach description) 

) Please enclose a re evont mooe s n 0 g la format, maps computal ons (nc .a ng comp.tal on of paramelers) an0 aocJmentat~ol1 lo suppon lne neN 
analvs s Tne docLment "Nurrer cal Modes Accepieo b, FEMAfor NI; P Lsage lhsts the models accepted oy FEMA T 11s document can be founo al 

Review/Approvai 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 transpolt considered? B y e s  No if Yes, then fill out Section F (Sediment Transpod) 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-Suriace Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit River 0.930 896.3 908.96 

I 
Upstream Limit 2.460 1037.73 

2. Hvdraulic Method Used 

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

3. Pre -Submittal Review of Hvdraulic Models i 
FEMA has developed two review programs, CHECK2 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 

I 
downloaded from http:llwww.fema.govlmitJtsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 7' 
I HEC-2IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes Q No I 
(4. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File 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 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
a t  http:lhyww.fema.gov/mit/tsd/en-modl.htm. 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%-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.). 

I ' I 
D. COMMON REGULATORY REQUIREMENTS 

I 
I I 1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes Q N o  

Note that the boundaries of the existing or proposed conditions floodplains and regulatoryfloodway 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 7 

l I 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 I Tne proposea project encroacnes upon a regL arory f oodway ana woula result in Increases aaove 0 00 foor 
The proposea project encroacnes upon a SFhA w rn BFEs esraallsnea and would res. r In Increases above 1 00 foor I 

2. Does the request involve the placement or proposed placement of fill? a y e s  Q N o  I 

13. For LOMR requests, is the regulatoryfloodway being revised? D y e s  M N o  I 

1 

If Yes, attach evidence of regulatoryfloodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP regulations, notification is 
required for requests involving revisions to the regulatoryfloodway. (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 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes Q N  

I If Yes, Dlease attach woof of ~roperty owner notification and acceptance (if available). Elements of and examples of property owner 7 
notification can be found in the MT-2~orm 2 lnstructions. I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS2C (547). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERA- EMERGENCY MAFlAGEMENTAGEhCY 0.Ot.B. Na 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM w ~ r ~ s  S~prenfh~r 30, 2005 

b PAPERWORK BURDEN DISCLOSURE NOTICE I ~~~ -~ ~ ~ 

("albiic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 
.ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. 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, Papework 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance f 
Program. Please do not send your completed survey t o  the above address. 

Flooding Source: 1S2WS31 (A56) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

a Not revised (sMp to section 2) a No existing analysis P Improved data 
Q Alternative methodology Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location 
CPA56 

Drainage Area (Sq. Mi.) 
21.88 

FIS (cfs) Revised (cfs) 
4200 

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

Q Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HEC-I, HECHMS, etc.] 
Q Regional Regression Equations a 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/~.fema.gov/mitAsd/en~rnodl.Mm. 

ReviewIApproval of Analysis 

I If your community requires a regional, slate, or federal agency to review the hydrologic analysis, please attach evidence of approbalkeview 

I 
5. Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULiCS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
 owns stream ~imit  Waterman Wash 0.317 - 950.1 952.29 

Upstraam Limit 4.185 1047.07 

2. Hydraulic Method Used 

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

I ~FEMA has develowed two review wroarams. CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hvdraulic models. 1 
respect ve y ~ h e i e  revew prograksvcrify ihat the hydraulc estimates ana assumpt'ons n the moae data are in accoidance w rn IJFIP 1 
req~irements, atia tnat the data are comparable w th the ass,mptions and m rations of nEC-2ldEC-RAS. CnECX-2 and CHECX-RAS 
aenr fy areas of potential error or concern Tnese too s ao nor replace engineering .dgment. CdECX-2 and CnECX-RAS can oe 
aownloaded from httw://www.fema aovlmitltsdlfrm sok ntm We recommend tnat vou reviewvo~r HEC-2 arld nEC-RAS models w,m • 
CHECK-2 and CHECK-RAS. If you &agree with :message, please attach an expianation 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. 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo 

(4. Models Submitted 

I Duwlicate Effective Model* Natural File Name Floodwav File Name 
corrected Effective Model' Natural File Name ~loodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmitltsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

/A  certltied toaoara~hic  ma^ must be submitted showina the followina information (where aoolicablel: the boundaries of the effective. i . - .  ~ . 
an0 proposed conaitions 1%-annua -cnance flolddp.ain (for approximate zone A revikions) orihe boundaries of tlie 1%- and 

0 2%-ann~al-chance floodaains and reoulatorv floodwav (for detailed Zone AE. AO. ana Ad rev:sionsl ,ocation and a1 anment of a, cross 1 
sections with stationing cdntro~ indicat4; stream, road, ;id other alignments (kg.,'dams, levees, etc:i current community easements and 
boundaries: boundaries of the reuuester's wrooeriv: certification of a reaistered orofessional enaineer reaistered in the subiect State: I 

(location and description of refereice mark*; and <he referenced vertlcai datum ~NGVD, N A V D , ~ ~ )  
- P 

I Note that the boundar~es of tne exlst ng or proposed condlt~ons floodpla~ns and reglr arory floodway to be shown on tne rev sea F RM 
analor FBFM must r e- n w tti tne effectve f oooolarn an0 reau arorv f oodwav bo~ndar es Please anach a CODY of the effective FIRM 
andlor FBFM, annotated to show the boundaries of the revked 1%- and 0.2k-annual-chance floodplains and'regulatory floodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatoryfloodway at the upstream and 
downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

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

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

12. Does the request involve the placement or proposed placement of fill? QYes QNo 

If Yes, the community must acknowledge tnat the area to oe removed from tne specal flooa nazara area, to inc ..ae any srr-ctJres or 
proposed strJctL.res meets (w~ll meet) all of the stanaaras of me tne local floodplain ordinances, and is (w be) reasonab y safe from 
f oodng 'n accoraance wtn hFlP regt. ation 44 CFR 65.2(c). Please see the MT-2 InsrrLcr ons for more informar;on I 

13. For LOMR requests, is the regulatory floodway being revised? QYes QNO I 
If Yes, attach evidence of regulatoryfloodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP regulations, notlfication 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. Elemenk and examples of regulatory fioodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

I 4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes Q N  P 
I If Yes. please attach  roof of oropertv owner notification and acceDtance (if available). Elements of and examples of property owner 7 

notlfication can be found in thk ~ ~ - 2 . ~ o r m  2 lnstructions. I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. Na 30674148 
Exptres September 30, 2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
jQ!bl ic  reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the  upper right 

rner 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, D C  20472, Paperwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 
Proaram. Please do not send vour comDleted survev  to the above address. 

I Flooding Source: 1S2WS31A (171) 
Note: Fill out one form for each flooding source studied. 1 

A. HYDROLOGY 

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

Q Not revised (sklp to section 2) CI/ No existing analysis Q Improved data 
Q Aliernative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cis) Revised (cfs) 
171 0.42 520 

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

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

P.ease enclose a i  re evant modes In olgl!a, formal maps compltat ons , nc Jdlng compdat on of paramelers), and aocLmentatlon lo s.pport the nen 
anbwss Tne oocLment. "Numcr.cal Models Accepted by FEMAfor F.F P Irsaqs" I sts tne rnodols acce~ted ov FEMA Thls document can be fomo at 

ReviewIApprovai of Analysis 

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

Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s   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 
0.203 

ProposedIRevised 
Downstream Limit 946.62 

Upstream iiniit 0.434 957.58 

2. Hydraulic Method Used 

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

3 Pre -SubmiIra. Review of hvdraui'c Moae s 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-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.govlmifftsdlfrm-soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

(HEC-~/HEC-RAS models reviewed with CHECK-2JCHECK-RAS? QYes Q No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Fioodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmit/tsdlen~modIIhtm. I 

-. .......... - .. - - -. .. -. .. - ... - 
A certified topographic map must oe s-bmined snowing the follow~ng informarion (wnere app. cao e)' the bounoar es of tne effect ve 1 

lexistina, and ~roposed conditions 1%-annual-chance floodplain (for awproximate Zone A revisions) or the boundaries of the 1%- and I 
0.2%-annual-chance floodplains and regulatory floodway (fbr detailed'zone AE, AO, and AH revisibns); location and alignment of all cross 
sections with stationing control indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and 
boundaries; boundaries of the requestets property; certification of a registered professional engineer registered in the subject State; 
location and description of reference marks; and the referenced vertical datum (NGVD, NAVD, etc.). I 
Note that the boundaries of the existing or proposed conditions floodplains and reguiatoryfloodway to be shown on the revised FlRM 
andlor FBFM must tie-in with the effective floodplain and reguiatoryfloodway 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 floodpiain and regulatory fioodway at the upstream and 
downstream limits of the area of revision. ? 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes  Q N o  

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 project encroacnes upon a reg. arory f oodway and w o ~ l u  resJlt in ncreases abore 0 00 foot 
Tne proposed project encroaches upon a SFnA w m BFEs estaa 'shed and would res, t in increases above 1 .OO foot. I 

12. Does the request involve the placement or proposed placement of fill? QYes U N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodpiain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13. For LOMR requests, is the regulatoryfloodway being revised? QYes @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%-annuaichance 
floodplains [studied Zone A designation] unless a regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes CJN 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 Instructions. ? 
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@ Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31B (170) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Na 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM ~ x p k ~ s  September 30, 2005 

I PAPERWORK BURDEN DiSCLOSURE NOTICE 
Q ~ b l i c  reporting burden for this form is estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

:ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond t o  this collection of information unless a valid O M 6  control number appears in the upper right 

rner 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, D C  20472, Papework  
Reduction Proiect 13067-0148). Submission of the form is  reauired to obtain or retain benefits under the National Flood Insurance P 

b g r a m  please d o  no t  send your completed survey  to thk above address. I 
I Flooding Source: 1S2WS31B (170) 

Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

1. Reason for New Hydrolog~c Analysis (check ail that apply) 1 
Q Not revised (skip to section 2) No existing analysis improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative lohAnnual-Chance Discharges 

Location 
CP171 

Drainage Area (Sq. Mi.) 
7.83 

FiS (cfs) Revised (cfs) 
2750 

3. Methodologyfor New Hydrologic Analysis (check ail that apply) 

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

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

14.  Review/Approval of Analysis 

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

15. 
Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? a y e s  @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 

I 
1. Reach to be Revised 

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

 owns stream ~ im i t  Waterman Wash 0.123 940.1 942.17 

I 
Upstrean; Limit 4.423 1058.69 

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 Hvdraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP ~. 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS -' 

downloaded from http://w.fema.gov/mitltsdlfrm~soff,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo I 
14. Modeis Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1 %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/~.fema.gov/miWtsd/en_modl.htm. I 

C. MAPPING REQUIREMENTS 

IA certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
and proposea cona'r ons 1%-annual-chance flochp a n (for a&rox mate zone A revis ons) orthe bo~ndaries of tne 1%- and 

0 2%-annual-chance f oodpia.ns and regulatory floodway (for detai ed Zone AE, AO, ana Arl revis ons) locaion an0 al~gnment of a i cross I 
secrlons with stationing control ~ndicared. stream road, ana orher al gnrnel~rs (eg ,  dams evees erc); cdrent commcnlty easements and 
bo-ndar es: ~ o ~ n d a r  es of the requesters prooeny certifcar on of a registerea ~rofesslona engineer regisrerea in the ~JbjeCr Stare' I I 

llocation and description of reference marks; and the referenced verticai datum (NGVD, N A V D , ~ ~ ~ . ) .  
- P 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory fioodway to be shown on the revised FIRM 
and/or FBFM must tie-in with the effective floodplain and regulatoryfloodway boundaries. Please attach a Copy of the effective FIRM 
and/or 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? QYes  QNO I 
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 Tne proposea proect encroacnes ,pan a reg~larory f oodway ana NOJ a res~ l t  n ncreases aaove 0.00 foot 
The proposea proect encroacnes ,pon a SFrlA w tn BFEs estabsnea and wo.. a result in ncreases abovo 1 00 fool. I 

I 2. Does the request involve the placement or proposed placement of fill? QYes  Q N o  I 
I If Yes. the communitv must acknowledae that the area to be removed from the special flood hazard area, to include any structures or 1 

I proposed structures,'meers ( N ,  meet)i i l  of the standards of [he [he local flooopain ord nances, ano s (w, be) reasoia0.y safe from 
f,ooaing in accoraance w rn hF P regulation 44 CFR 652(c) Please see the MT-2 lnstr~crions for more informal on. I 

I 3. For LOMR requests, is the regulatory floodway being revised? QYes Q N o  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 regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

I 4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo a 
I if Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of propelty owner 

notification can be found in the MT-2 Form 2 lnstructions. 
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@ Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31B (170). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGEhCY MANAGEMENT AGENCY 0. I I R .  .Yo. 3lnii-61d8 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Upirps Seprerxbw 30, 3005 

PAPERWORK BURDEN DISCLOSURE NOTICE 
IQ#b l i c  repoding burden for this form is estimated to average 3 hours per response. The burden estimate includes h e  time for reviewing 

?ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

rner 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 Proiect (3067-0148). Submission of the form is required to obtain or retain benefits underthe National Flood Insurance F 

[Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY 

1 Reason for hew hydroogc Analys:s (check a that appy, 3 
Cj Not revised (sMp to section 2) Cj No existing analysis Improved data 
Q Alternative methodology Cj Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1Y0-AnnuaCChance Discharges 

Location 
167 

Drainage Area (Sq. Mi.) 
0.97 

FIS (cfs) Revised (cfs) 
670 

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

Q Statistical Analysis of Gage Records Precipltation/Runoff Model HEC-l [TR-20, HEGI, HEC-HMS, etc.] 
Cj Regional Regression Equations Other (please attach description) 

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

Review/Approval of Analysis 

I if your community requires a regional, State, or federal agemy to review the hydrologic analysis, please attach evidence of approvaureview 

5. Impacts of Sediment Transpolt on Hydrology 

I Was sediment transport considered? D y e s   NO If Yes, then811 out Section F (Sediment Transpolt) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

0.329 
Effective ProposedlRevised 

Downstream Limlt 984.57 

I 
Upstream Limit 0.824 ?006.53 

2. Hvdmui~c Method Used 

Hydraulic Analysis KECmRAS [HEC-2, HEGRAS, Other (Attach desciiplion)] 
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I 8. HYDRAULICS lCONTlNUEDl 

I I 3 Pre - S ~ o m  nal Rer e a  of Hvdraul~c Modes i 
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 orconcern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
downloaded from http:/lw.fema,govlmitltsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema,gov/mi~tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatory 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 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.). 

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 regulatoryfloodway 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 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevat~ons (BFEs) Increase? QYes Q N o  I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? QYes QNo 

if Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? Q ~ e s  &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 regulatoryfloodway. (Not required for revisions to approximate 1%-annual-chance 
floodplains [studied Zone A designation] unless a regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

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

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31B (170) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0:M.B. No. 3067.0148 
Exnves September 30.2005 I 

I 
~ - .  ~ -~~ r n .  I 

b PAPERWORK BLRDEN DISCLOSLRE NOT C E  i 
~ " ~ ~ b i i c  reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required t o  respond t o  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, P a p e ~ t o r k  
Reduction Project (3067-0148). 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. 
r 

Source: 1 S 2 W S 3 2 B  (168) 
Note: Fill out one form for each floodlng source studled. I 

A. HYDROLOGY 

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

CI Not revised (skip to section 2) No eldsting analysis Improved data 
Q Alternative methodology C]I Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
168 0.29 480 

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

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

Please enclose all relevant models in digital format, maps, computations (inciuding computation of parameters), and documentation to support the new 
analysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/~.fema.gov/mitAsd/end/modIIhtm. 

ReviewIApproval of Analysis 

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

1 5 .  impacts of Sediment Transpolt on Hydrology 

I Was sediment transport considered? a y e s   NO If Yes, then flii out Section F (Sediment Transpolt) of Form 3. If No, then attach your explanation 
for why sediment transpolt was not considered. 

8. HYDRAULICS 

1. 
Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 
Downstream Limit 0.263 976.45 

I 
Upstream Limit 1.016 1025.52 

2. Hvdraulic Method Used 

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

3. Pre -Submittal Review of Hvdraulic Models 

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

HEC-2IHEC-RAS models reviewed with CHECK-2ICHECK-RAS? QYes Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

'Not required for revisions to approximate I %-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" list the models accepted by FEMA. This document can be found 
at: http:l~.fema.gov/mit/tsd/en~modl.htm. 1 

-. ...-,, , ...- ..---,, . - 
A certified topographic map must be sLnm tted snowng the follow~ng nformat on (where applicaole) me boundaries of tne effecove, 
existma. and nronosed condit~ons 1%-ann~al-chance flooanla n (for aonrox mate Zone A rev~sions) or tne aoundar es of the 1%- ana 
10.2%-annual-chance f.ooap a ns and reg-latoryfloodway (for det'alleu'zone AE. AO, and AH rev6 bns); locarion ana a gnment of a I cross 
sect~ons w'th stationina conrrol indicated, stream. road, and other a ianments (ea . dams, evees, etc.). c-rrent comm~nity easements and I 

(oo~ndar es; boundaries of tne requesrefs property; cenlf cat on of a reg ~rered~r i iess iona~ engineer reg srerea in rne s ~ b e c t  Stare; 1 ocar on and descrlotion of reference marks: and the referenced venical oat-m (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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 

- -- - 

0. COMMON REGULATORY REQUIREMENTS - - 

1. For CLOMR reqLesrs, ao Base Flooa E evations (BFEs) Increase? a y e s  A h o  

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

I The proposea projecr encroaches upon a reg~larory floodflay and w0u.a result in ncreases aaove 0.00 foot 
The proposea projecr encroaches upon a SFhA w'tn BFEs estanlished and wodld result in increases above 1.00 foot 

12. Does the request involve the placement or proposed placement of fill? QYes QNo 

I f Yes rhe community must acknowledge thar rhe area to oe removea from the special flood hazard area, to nc.ude any srr~ctures or 
nroaosea srr,ct.res. meets iw meet) a of me standaras of rne the local floodplain ordinances, and is (wil be) reasonab y safe from I I kooding in accordance with NFIP regthation 44 CFR 05.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? QYes  M N o  1 
If Yes, attach evidence of regulatoryfloodway revision notification. As per Paragraph 65,7(b)(l) of the NFlP regulations, notification is 
required for requests involving revisions to the regulatotyfloodway. (Not required for revisions to approximate 1%-annual-chance 
floodplains [studied Zone A designation] unless a regulatolyfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requesk, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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. ? 

- -- - 

FEMAForm 81-89A, SEPT 02 Rlverine Hydrology &Hydraulics Farm MT-2 Form 2 Page 2 of 2 



~. 

e Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Fonn 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is lS2WS31B (170) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 0.MB. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM a;pires September 30, ZOOS 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
h b l i c  repotting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond t o  this collection of information unless a valid O M 6  control number appears in the upper right 

corner of this form. Send comments regarding the accuracy of the  burden estimate and any suggestions for reducing this burden to: 
information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Paperwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey  to the  above address. 

I Flooding Source: 1S2WS33 (166) 
Note: Fill out one form for each flooding source studied. 1 

A. HYDROLOGY - - .  

I Reason for New Hydrologic Anaiysls (check ail that apply) 

U Not revised (skip to section 2) a No existing analysis U improved data 
@ Alternative methodology 0 Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative j%AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
166 0.91 1710 

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

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

Pease el~close ail relemrl models in o g ral formal maps computallons ( nc "0 ng conl?LIat on of paramelers) and docLmenlallon lo s~pport tne ne N 

ana 1 s  s  Tile document h~merlcal Mooe s Acceoteo by FEMA for NFlP Jsaae srs ti-e mooe s accepleo D I  FEMA 1 I1 s documcnr can be fo.no a1 

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? a y e s  NNO If Yes, then fiU out Section F (Sediment Transport) of Form 3. If No, then attach your eyDlanation 
for why sediment transport was not considered. 

6. HYDRAULICS 

I 
1. Reach to be Revised 

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

Downstream Limit 0.018 989.01 

I 
iipstieain iimit 0.887 1027.84 

2. Hydraulic Method Used 

Hydrauiic Analysis HEC-RAS [HEC-2, HEGRAS, Other (Attach description)] 
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0. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 

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 

I 
downloaded from http://www.fema.govlmitltsdlfrm-soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

IHEC-~IHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes @No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
I *Not required for revisions to approximate I %-annual-chance floodpiains none A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.gov/mit!tsdIen~modl.htm. I 

C MAPPING REQUIREMENTS - . . . - .. . . . . - . . - - - . . . - . . . - . . . - 
A certified topographic map must be submitted showing the following Information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and I 
0.2%-annual-chance floodplains and regulatoryfloodway (for de&iledZone AE, AO, and AH revisibns); 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 FIRM 
andlor FBFM, annotated to show the boundaries of the revised 1%- and 0.2%-annuai-chance floodplains and regulatoryfloodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream l~mits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

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

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

12. Does the request involve the placement or proposed placement of fill? QYes Q N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

(3. For LOMR requests, is the regulatory floodway being revised? D y e s  QNO 

f Yes, attach evidence of regulatory f ooaway revis~on notficat on. As per Paragrapn 65 7(0)(1) of me NFlP reg-lar ons, not~ficarion s 
rewired for reaLesrs nvolvinq revisions to the regulatory f oodway. (hot requrea for revis'ons to approximate 1%-annual-cnance I 

I f ~ o o d ~ l a ~ ~ i s  [studled Zone A designat.on] -nless a reg, story floodway s being added E cmenrs ano exampes of rey~llatory f ooaway 
revison nor f caton can be found :n rne MT-2 Form 2 nstr-ctions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

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. 7 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31B (170) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067-0148 
Emlues September 30, 2005 I 

I PAPERWORK BURDEN DiSCLOSURE NOTICE 
m*!biic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

sources, gathering and maintaining the needed data, and compieting,.reviewing, and submitting the 
I. You are not  required to respond to this collection of information unless a valid O M 0  control number appears in the upper right 

regarding the accuracy of the  burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 
Proaram. Please d o  not send vour comDleted survev to the  above address. 

I Flooding Source: 1 S 2 W S 3 4  (165) 
Note: Fill out one form for each flooding source studied. 1 

A. HYDROLOGY 

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

CL Not revised (skip to section 2) No existing analysis CI improved data 
Q Alternative methodology Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1Yo-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
CP165 2.79 1330 

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

Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HEC-1, HEC-HMS, etc.] 
C)I Regional Regression Equations Q 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: B 
http:/~.fema.gov/mitRsdlen_modl.htm. 

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? U ~ e s  No If Yes, then fill oui 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-Sulface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.033 - 1000.57 -- 

I 
Upstieam Liii7it 3.033 ? ? ? O . ? ?  

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HEC-RAS, Other (Attach description)] I 
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3. Pre -Submittal Review of Hvdraulic Models 3 
IFEMA has develoaed two review aroarams. CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hvdraulic models. I 
lr&pecr ,e y ~ n e i e  revew prograhs;er~fy thar the hyara-l c esr mares and assumpt 00s n toe moae aara are in acco;dance w~t?l h F  P I 
real. rernents atid tliar rne aara a:e com~arable w th [he ass-ma ons ana m rat.ons of nEC-2lrlEC-RAS. CHECK-2 and CnECK-RAS 
identify areasof potential error or concein. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 
downloaded from http://www.fema.gov/mit/tsd/frm~so~.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message Is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

IHECZIHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo I 
(4. Models Submitted I 
I Dualicate Effective Model* Natural File Name Fioodwav File Name 1 

~obrected Effective Model* Natural File Name ~ioodway File Name 
Existing or Pr-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1 %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/miWtsdlen~m~di.htm. I 

C. MAPPING REQUIREMENTS . . . . .. .. . . . . - . . - - - . . . - . . . - . - 

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

I Note that the boundaries of the existing or proposed conditions floodplains and regulatoryfloodway to be shown on the revised FIRM 
andlor FBFM must tie-in with the effective fioodwlain and reauiatorv floodwav boundaries. Please attach a cowv of the effective FIRM 
andlor FBFM, annotate0 to snow the bodnoares of the revkea 1%- and o.$h-ann,a -chance f oodplalns ana'&.. atory flooaway rnat 
r e-ln wlth the boundaries of me effective 1%- and 0 2% -annua -chance fiood~la n ana r e a ~  arorv floodwav at rne  stream and I - 

Idownstream limits of the area of revision. 1 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes Q N o  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: 

I . Tne proposea projecr encroacnes hpon a regdlarory floodway and woula res, r qn Increases aoove 0 00 foot 
Tne proposea prqect encroacnes -pan a SFHA w tn BFEs esrabllshed an0 wo. d result n ncreases above 1.00 fool 

12. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonablysafe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

I 3. For LOMR requests, is the regulatory floodway being revised? Q ~ e s  @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 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 regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  Q N  m 
I If Yes, wlease attach aroof of Drowertv owner notification and acceDtance (if available). Elements of and examples of property owner 

notification can be found in the M T - ~ F O ~ ~  2 lnstructions. I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31B (170) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Adrmnistrative floodways are being 
delineated. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM I3pfresSeptenrber 30, 2005 

m r t r ; v v u r ; n  o u ~ u t l u  U I ~ L L U ~ U K ~  IUU I ILC 

JDublic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

. You are not  required to respond to this collection of information unless a valid OMB control number appears in the upper right 
rner 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, Papenwork 
Reduction Proiect (3067-0148). Submission of the form is reauired to obtain or retain benefits under the National Flood insurance 

p g r a m  p lease do not send your completed survey  to the above address. I 
I Flooding Source: 1S2WS9A (J39) aka Lum Wash 

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) Q No existing analysis Improved data 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPJ39 9.91 3950 

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

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

Please enc ose al relevanl rnoaels in dlgllal fornat maps corn?.tat ons , ccluolng com3Ltatlon of paranelers), ana docLrnenlallon lo  slppon lne new 
I analysis Tne oocumenl hJmerlca Models Acceptea cy FENAfor hFlP Usage" lhsls lhe models acceplea oy FEMA Tnls aocLment can t e  foLnd a1 

ReviewIApprovai 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? a y e s   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 

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

Downstream Limit River 0.747 - 882.5 892.1 1 

I 
Upstream Limi! 6.679 1118.28 

2. Hvdraulic Method Used 

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

I 
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I B. HYDRAULICS (CONTINUEDI 

I I 
-, 

3 B e  -Subm~nat Revsea of Hydra.. IC Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFiP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS 
identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I ,  
downloaded from http:llw.fema.govlmit~tsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes &No I 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model" Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
"Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lwww.fema.govlmit!tsd/en~modl.htm. I 

C MADDING RFII1IIRFMFNT.S - . . . .. .. . . . . - . . - - -. . , -. . . - . . . - 
A certified topographlc map must be submtnea snowing the follow~ng tnformatlon (where appl~cable) tne ~oundar es of the effect.ue. i 
lexistina, and DrODOSed conditions 1%-annual-chance fi00dDlain (for a~~rox imate  Zone A revisions) or the boundaries of the 1%- and I 
0.2%-&nual&hance floodplains and regulatory floodway (Fbr detsiled'zone AE, AO, and AH revisibns); 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 descri~tion 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 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes Q N o  

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 85.12 of the NFlP 
regulations: I 

I The proposed project encroaches upon a regulatory fioodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. I 

12. Does the request involve the placement or proposed placement of fill? B y e s  QNo I 
I f Yes, the commun ry must ac&nowledge tnat the area to be removed from tne speclal flood hazard area, to Include an{ s r r~c t~ res  or 

~rooosed structures. meets &I meet) all of tne standards of the the loca f.ooar, aln ordinances an0 IS (w II be) roasonaal\ safe from I 
hooding in accordance with NFIP reg;lation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. 

3. For LOMR requests, is the regulatory fioodway being revised? a y e s  Q N o  I 
f Yes, attach evidence of regulatory f.oodway revision notif carlon As per Paragraph 65 7(b)(l) of the hFlP regulations, not'f;caion is 
req.. red for reqLests inbo vng reus ons to tne regL atory flooaway. (Not req~ired for revisions to appr0x:mate 1%-ann~al-cnance 
flooap a ns [ s t x e d  Zone A aesigl~ar on] ~nless a regJ atory floodway is being aadea Elements and examples of regL ator] f oooway 
revision not:f cat on can be f0Jnd I~I  me MT-2 Form 2 tnstr-ctions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QN 

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

- - - - - --- - 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE STRUCTURES FORM Erpit'esSeptember 30, 2005 

K PAPERWORK BURDEN DISCLOSURE NOTICE 
blic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submiftin~ the 

You are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right 
corner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papework 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benetik under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. r 

-- - ~ 

Flooding Source: ISZWSSA (J39) aka Lum Wash 
Note: Fill out one form for each flooding source studied. I 

A. GENERAL . . . - - . . -. . . . - 
Comp ere the appropriate section($ for eacn Structure I'sted be ow 

Channelization ................. complete Section B 
BridgelCulvert ...... .. ...... complete Section C 
Dam complete Section D 
Levee/Floodwall ............... complete Section E 
Sediment Transpo~t ......... complete Section F (if required) 

l~escr ipt ion Of Structure 

I: Name of Structure: 3 - 10' x 7' Box Culverts 

Type (check one): Q Channelization BridgeICulvert LeveelFloodwall Q Dam 

Location of Structure: RM 149 

Downstream LimitlCross Section: R~ 1.1 17 

Upstream LimitICross Section: 
RM 1.157 

Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert Q LeveelFloodwall Q Dam 

Location of Structure: 

Downstream LimitlCross Section: 

Upstream LimiWCross Section: 

Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert Q LeveelFloodwall C] Dam 

Location of Structure: 

Downsiream LimitlCross Section: 

Upstream LimiWCross Section: 
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Flooding Source: 

Name of Structure: 1, 
1. Accessory Structures 

The channelization includes (check one): 
0 Levees (Attach Levee/Floodwall System Analysis Form -Section E) Drop structures 
QSuperelevated sections DTransitions in cross sectional geometry 

Debris basinldetention basin Energy dissipator 
Other (Describe): 

12. Drawing Checklist 

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

3. Hydraulic Considerations 

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

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

Q~ubcri t ical flow Qcritical flow D ~ u ~ e r c r i t i c a l  flow Q Energy grade line 

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

Qinlet to channel DOutlet of channel Q A ~  Drop structures a At Transitions 
[=lother locations (specify): 

4. Sediment Transport Considerations 

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

I 
C. BRlDGElCULVERT 

Flooding Source: (J3Y) aKa Lum 

N~~~ of structure:3 - 10' x 7' Box Culverts 

1. This revision reflects (check one): 

New bridgelculvert not modeled in the FIS 
Q Modified bridgelculvert previously modeled in the FIS 
D ~ e w a n a l ~ s i s  of bridge/culvertpreviously modeled in the FIS 

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

analyze the structures. Attach justification. 

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

Dimensions (height, width, span, radius, length) a Erosion Protection 
Qshape (culverts only) @LOW Chord Elevations - Upstream and Downstream 
[=l Material &TOP of Road Elevations - Upstream and Downstream 
Q Beveling or Rounding QStructure Invert Elevations - Upstream and Downstream 
Q Wing Wall Angle Qstream Invert Elevations - Upstream and Downstream 
Q Skew Angle UCross-Section Locations 
Q Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

I I 
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1S2WS9A (539) aka Lum Wash 

a Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS9A (539) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
EmiresSententber 30. 2005 1 

In'-'blic reporting burden for this form i s  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

1. You are not  required t o  respond t o  this collection of information unless a valid OMB control number appears in the upper right 
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, D C  20472, P a p e ~ l o r k  
Reduction Project (3067-0148). Submission of the  form is  required to obtain or retain benefits under the National Flood Insurance 
Proaram. Please d o  n o t  send vour comoleted survev  t o  the above address. 

Flooding Source: 1S2WS9B (J40) 3 
Note: Fill out one form for each flooding source studied. I 

A. HYDROLOGY 

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

a Not revised (skip to section 2) a No existing analysis 5 Improved data 
Q Alternative methodology a Proposed Conditions (CLOMR) 5 Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
J40 0.90 1580 

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

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

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

4. ReviewlApproval of Anaiysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s  @NO If Yes, then nil out Section F (Sediment Transport) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

L 

B. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surlace Elevations (fl.) 

0.716 
Effective ProposedIRevised 

Downstream Limit River 882.7 898.57 

I 
Upstream Limit ? ,702 344.42 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2. HEC-RAS, Other (Aftach description)J 

FEMAForm 81-89A, SEPT 02 Riverine Hydrology & Hydraulics Form 
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B. HYDRAULICS lCONTlNUEDl - 

3 PreSubm~tra Rev~ew of nvdraul~c Moaels 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HECZ 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 ., 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS , 

downloaded from http:llwww.fema.govlmit~tsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies wili result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes Q No I 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 6.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit/tsdIen~modl,htm. I 

I I 
t? MADDING RFOlllREMENTS - . .. .. . . . . . . - . . - - - . . . - . . . - . . . - 

Acertified topographic map must oe subm tted showing the following information (wnere app caole): tne boundaries of tne effectve 
existina, and orooosed cona t ons 1%-annua -chance floodpla n [for approx'mate Zone A rev1s:ons) or the oot.ndar:es of me 1%. and 1 
0.2%-ainual-kh&ce flocdp,ans and regulatory floodway (for detailedione AE AO, ano Ad revisons), locat on ana alignment of a.1 cross I sectlons wlth staton na contro ina:catea: stream, road, and other alignments (e.g , dams levees etc.); current commun 1). easements an0 I 
I ooundar~es, boundar e; of tne req,este<s property, certlf.cat~on of a reglsterea ona, englneer rsg~stered in the SLO em Stare, 
ocat.on and descrlot on of reference mare  and the referenced vertlcal aat-m [NGVD hAVD, 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 7 

I 
D. COMMON REGULATORY REQUIREMENTS - 

1 For CLOMR requests, do Base Flooa E erations (BFEs) ncrease7 QYes QNO I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot 

12. Does the request involve the placement or proposed placement of fill? QYes QNo 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (wili meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

I 3. For LOMR requests, is the regulatory floodway being revised? a y e s  @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%-annual-chance 
floodplains [studied Zone A designation] unless a regulatory floodway Is being added. Eiements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes O N  

If Yes, please attach proof of property owner notification and acceptance (if available). Eiements of and examples of property owner 
notification can be found in the MT-2 Form 2 lnstructions. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067-0148 

ErpiresSeptembw 30, 2005 I 
PAPERWORK BURDEN DISCLOSURE NOTICE ' .  

I ,lit reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

I Flooding Source: 1 S2WS9B (J40) 
Note: Fill out one form for each floodina source studied. I 

A. GENERAL - - 

Complete the appropriate section(s) for each Structure listed below: I 
Channelization ................. complete Section B 
BridgeICulvert ................ complete Section C 
Dam ................ .. ......... complete Section D 
Levee/Floodwall ............... complete Section E 
Sediment Transpo rt ......... complete Section F (if required) 

Descri~tion Of Structure 

1. Name of Structure: 2 - 4 8  CMP's 

Type (check one): QChannelization @ BridgelCulveit Q LeveeIFloodwall Q Dam 

B 
Location of Structure: RM ., ,381 

Downstream LimiffCross Section: RM 7.365 

Upstream LimiffCross Section: 
RM 1.450 

Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert QLeveeIFloodwall C;L Dam 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert Q LeveeIFloodwall Q Dam 

Downstream Limii/Cross Seciion: 

Upstream LimiffCross Section: 

Note: For more structures, attach additional pages as needed. 1 
FEMAForm 81-898, SEPT 02 Riverine Structures Form MT-'2 Form 3 Page 1 of 



8. CHANNELIZATION 

i 
Flooding Source: 

Name of Structure: I, 
1.  Accessorv Structures 

The channelization includes (check one): 
Q Levees (Attach LeveelFloodwall System Analysis Form - Section E) Q Drop structures 
Q~u~ere ievated sections DTransitions in cross sectional geometry 
QDebris basinldetention basin QEnergy dissipator 
Clother (Describe): 

2. Drawina Checklist 

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

13. Hydraulic Considerations I 
The channel was designed to carry - (cfs) andlor the -year flood. 

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

I O~ubcri t ical flow Q ~ r i t i c a l  flow a ~ u ~ e r c r i t i c a l  flow Q ~ n e r g y  grade line I 
I If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the 

hydraulic jump is controlled without affecting the stability of the channel. I 
u in le t  to channel QOutlet of channel At Drop Structures At Transitions 
QOther locations (specify): 

4. Sediment Transport Considerations r 

Was sediment transport considered7 a Yes DNO 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: 

Name of structure:* - 48" CMP's 

1. This revision reflects (check one): 

@New bridgelculvert not modeled in the FIS 
Modified bridgelculvert previously modeled in the FIS 

QNew analysis of bridgeJculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HYB): HEC-RAS 
If different than hydraulic analysis for the flooding source, justify why the hydrauiic 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): 

~ ~ i m e n s i o n s  (height, width, span, radius, length) Erosion Protection 
Qshape (culverts only) @LOW Chord Elevations - Upstream and Downstream 
Q Material UTop of Road Elevations - Upstream and Downstream 
QBeveiing or Rounding @Structure Invert Elevations - Upstream and Downstream 
QWing Wail Angle mstream Invert Elevations - Upstream and Downstream 
QSkew Angle Q Cross-Section Locations 
Q Distances Between Cross Sections 

4. Sediment Transport Considerations 

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

I I 
'EMA Form 81-808, SEPT 02 Riverlne Sfruchlres Form MT.2 Form 3 Page 2 of 10 



Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS9B (540). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM mires September 30,6005 

- -~ 

PAPERWORK BURDEN DISCLOSURE NOTICE 
D~iblic reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the time for reviewing r~~~~ 

(ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond to this colledion of information unless a valid OM8 control number appears in the upper right 

rner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papetwork 
Reduction Proiect 13067.0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance F 

l ~ r o ~ r a r n .  ~ l e s s e  do not send your completed survey to the above address. I 
I Flooding Source: 1S3WS24A (A60) 

Note: Fill out one form for each flooding source studied. I 
p~ 

A. HYDROLOGY 

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

a Not revised (skip to section 2) a No existing analysis CI Improved data 
@ Alternative methodology 0 Proposed Conditions (CLOMR) Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
4800 CPA60 5.05 

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

a Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HEGI, HEC-HMS, etc.] 
Q 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l~.ferna.govlmit~sd/en_modl.htm. 

4. ReviewIApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

Was sediment transport considered? U ~ e s   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 Waterman Wash 0.130 890.6 894.47 -- 
"stream Limit 3.653 1052.21 

2. 

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

I 
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6. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hvdraulic Models I 
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 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS ' 
downloaded from http:llw.fema,govlmitltsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS, If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. ? IHEC-~MC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo I 

14. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model" Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 
Other - (attach description) Natural File Name Floodway File Name I 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lw.fema.gov/mit/tsdIen~modl.htm. I 

C. MAPPING REQUIREMENTS 

)A certified topographic map mJsr oe subm rrea show ng me followng Information (where app icaa e): the boundaries of tne effective i 
exlsr ng, and proposea cond~tions 1%-annual-chance f.ooap ain (for aiproxmare Zone A revis ons) or the boundaries of the 1%- and 
0.296-annual-cnance flooaplains and reg, atory floodway (for detaileu Zone AE AO, and AH redis ons) ocation and alignment of all cross I 
lsections with stationina control indicateb: stream. road. and other alianments le.a.. dams. levees. etc.): current communitv easements and1 

I 
~ ~ , - .  . . 

bounaarfes, 00-ndar & of rne requesters propet&, ceriificar on of a ;egstered professo"'al eng neer reg srerea in the subiect Srare I 
ocation and oescriptlon of reference mards ana [he reference0 verr ca aarum (hGVD, 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 
and/or 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes QNO 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: I 
I The proposed project encroaches upon a regulatoryfloodway and would result in increases above 0.00 foot. 

The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. I 
12. Does the request involve the placement or proposed placement of fill? QYes QNo 1 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

I 3. For LOMR requests, is the regulatory floodway being revised? QYes @No I 
I If Yes, attach evidence of regulatoryfloodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP regulations, notification is I 

required for requests invo.v'ng rev sions to the regulatory f oodway. (Not req~ired for rev sions ro approx mate 1%-annual-chance I floodplains istudiea Zone A aes anation] -n ess a rcgularory f oodway is being aaaed Elements ana examples of reg~larory f ooaway I 
1 revision notihcation can be foundin the'M~-2 Form 'Llnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QN 

If Yes, please attach proof of property owner notification and acceptance (if availabie). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 Instructions. f 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, 84 
The model file name is 1S3WS24A (A60). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERALEMERGENCYMANAGEMENTAGENCY 0.MB. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM ErptresSeptember30, 2005 

r n r c F i v v u K n  DUKUCIU U I~CILU~UKC IUUI ILC 

!Public reporting burden forthis form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 
uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond to this collection of information unless a valid O M 5  control number appears in the upper right 
er 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, P a p e ~ t o r k  
Reduction Project (3067-0148). Submission of the form is  required t o  obtain or retain benefits under the National Flood Insurance 
Program. Please d o  not send your completed survey  to the  above address. 

I Flooding Source: 1S3WS24B (A59 
Note: Fill oul one form for each flooding source studied. I 

p ~ p ~ ~ - ~  ~ - ~ ~~ - 

R HYDROLOGY 

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

a Not revised (skip to section 2) a No existing analysis a improved data 
Q Alternative methodology Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 10/0/Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
A59 1.25 1620 

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

Statistical Analysis of Gage Records Precipltation/Runoff Model HEC-l ITR-20, HEC-1, HEC-HMS, etc.] 
Q 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:lnRYwv.fema.gov/mitRsdlen~modi.htm. 

4. ReviewIApprovai 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? a y e s   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 

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

0.255 
ProposedIRevised 

Downstream Limit 955.68 

1.901 8 A -  07 

I 
"stream Limi! ICV.,.UJ 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS lHEG2, HEC-RAS, Other (Attach description)] 
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El. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models I 
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 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS ' 
downloaded from http://w.fema,gov/mitltsdlfrm~soft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

(HEC-~IHEC-RAS models reviewed with CHECK-2CHECK-RAS? QYes  NO I 
14. Models Submitted I 

Duplicate Effective Model' Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
I *Not required for revisions to approximate 1%-annual-chance floodplains @one A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:l/w.fema.gov/mit!tsdIen~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be suom tted showing the fol owing informat on (where app.:cable): tne bo,ndar:es of tne effect ve, 
existing and proposed conait ons 1%-ann,a -chance f oodplain (for approximate Zone A revs ons) or the bo~naaries of tne 1%- ana 
02%-arm-al-cnance floodp a'ns and reg,larory flooaway (for deta ea Zone AE. AO, and Ah rev sons): location and alignment of all cross 
sectlons w:m srat oning cdntro ndcat& srream, road, and other a gnments (e.g , aams, levees erc ) current community easements and 
oounoar es oounaaries of the readesters propenv, cenif caton of a reg stered profess ona engineer registereo in [he s~bject State; I I 

llocation and description of reference marks; and the referenced vertica? datum (NGVD, N A V D , ~ ~ ~ . ) .  r 

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 reaulato~floodwav boundaries. Please attach a copy Of the effective FIRM ? 

I and/or FBFM, annorarea to show the ~oundar~es of me revwed 1%- and 0.%-arm-a -chance I ooop a ns ana reg~latory f.ooaway tnar 
tle-ln w tn the boundar es of the effect.ve 1%- and 0 2% -annua,-cnance flooaplain ana regulatory f ooaway ar toe ~pstream and I 
(downstream limits of the area of revision. 

. 

I 

D. COMMON REGULATORY REQUIREMENTS 

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 Tne proposea pro.ect encroacnes -pan a reg, atory floooway and would res. r n ncreases above 0.00 foot 
Tne proposea pro:ect encroacnes hpon a SFnA with BFEs estaolished and wo.. a result in increases above 1 00 loor I 

I 2. Does the request involve the placement or proposed placement of fill7 QYes U N o  

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

13, For LOMR requests. is the reguiatoryfloodway being revised? QYes ElNo 

1 If Yes. attach evidence of reaulatorvfloodwav revision notification. As Der Paragraph 65.7(b)(l) of the NFlP regulations, notification is . . .  . 
req,'ied for requests invo ving rev~;.ons to the regulatory f oodway. (N& req~'rea f i r  revisions ro approximate 1%-annual.chance I f ooaa ans ist,aied Zone A aes anat on1 i.n ess a rea.. atorv floodway is oeinq aaded Elements and examples of regulatory 1.oodway I 

I revisibn noGfication can be founzin the'M~-2 Form 2lnstructions.) 
. - 

I 
4. For LOMR requests, does this request require propelfy owner notification and acceptance of BFE increases? D y e s  QNo 

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is lS3WS24A (A60). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Expires Septenlbef 30, 2005 I 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
a ~ ~ b l i c  reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

ner 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, P a p e w r k  
Reduction Proiect 13067-0148). Submission of the form is reauired to obtain or retain benefits under the National Flood Insurance 

j ~ r o g r a m .  ~ l e s s e  do not send your completed survey to the above address. I 
I Flooding Source: 2 S l W S 3 1  (846) 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY .. ~~ 

f . Reason for New Hydrologic Analysis (check all that apply) I 
Q Not revised (skip to section 2) Q No existing analysis U improved data 
Q Memative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location 
CPB46 

Drainage Area (Sq. Mi.) 
2.43 

Revised (cfs) 
1570 

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

a Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l ITR-20, HEC-1, HECHMS, etc.] 
Q Regional Regression Equations Q Other (please attach description) 

Please enclose a I re evanl models .n dlgltal formal maps, computations (Inc .a ?g comp.la1lon of paramelers). and aoc.men1allon lo sLppon lne neN 
anaiysls The docLmenr. 'Numerical Models Acceprea ov FEMA for NFiP Lsaqe' llsts the models acceptea or FEMA Th s documenl can oe founa a! 

I 4. Review/Approvai of Analysis 

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

15. 
impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? a y e s   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 
0.326 

ProposedIRevised 
Downstream Limit Waterman Wash 1108.0 1108.00 

Upstream Limit 1.117 1127.39 

2. 

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

I 
a 
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6. HYDRAULICS 1CONTlNUEDl 

Pre Submittal Revrew of Hydraulrc Models I 
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 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS ~ ' \  

downloaded from http:llw.fema,gov/mifftsd/frm~soft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced reviewtime. 

HEC-2IHEC-RAS models reviewed with CHECK-2CHECK-RAS? QYes QNo T 
14. Models Submitted I 

Duplicate Effective Modelv Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit~tsdlen~modl.htm. I 

C MAPPING RFCJiilRFMFNTS - . . . .. . . . . . . - . . - - - . . . -. . . - . . . - 
A certified topographic map m ~ s t  oe silbrn nea snowing the following nformation (where applicable): the ooundares of the effectve, 
exisrng ana proposed conot ons 1%-annua -cnance floodplain (for approximatezone A retisjons) or trle boJndar:es of the 1%- ana 
0.2%-annha -chance floodp a'ns ana regulator! f ooaway (for deta~led Zone AE, AO, and Arl revisions); location ana a gnment ol all cross 
sect ons '+I rn stationing control inacated; stream, road, and other allgnrnents (e.g., dams, evees, etc.); cxrent comm,nitv easements and 

I boundaries; boundarie; of the requester's cettification of a registered-prbfessional 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes QNO I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. I (2. Does the request involve the placement or proposed placement of fill? D y e s  D N o  I 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) ail of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? QYes Q N o  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 regulatoryfloodway. (Not required for revisions to approximate 1%-annual-chance 
floodplains [studied Zone A designation] unless a regulatoryfloodway is being added. Elements and examples of regulatory fioodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  Q N  

If Yes, please attach proof of propetty owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 Instructions. t' 

- ~ -- 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S1 WS31 (B46). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative flooclways are being 
delineated. 



PAPERWORK BURDEN DISCLOSURE NOTICE 
L l i c  reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

tructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

orner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance f 

(program. please do not send your completed survey t o  the above address. I 
I 

Flooding Source: 2S2WS15 (A37) 
Note: Fill out one form for each flooding source studied. I I 

R HYDROLOGY 

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

Not revised (skip to section 2) a No existing analysis a Improved data 
Q Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPA37 13.85 1460 

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

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-l [TR-20, HEGI, HEGHMS, etcl 
Regional Regression Equations Other (please attach description) 

Pease enc ose all relevant modes n a g l a  format. maps, compurar ons , nclualng cornputat on of paramelers), and docJmental on lo s.pport the nell 
anabsls Tne document "hLmerlcat Mooea Accepted by FEMA for NF P Usage ISIS tne moaels acceplea by FEMA Thls document can be fo~nd al I 
http:lhmw.fema.gov/mitnsd/en_modl.htm. 

4. ReviewlApproval of Analysis 

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

5 ,  Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s   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 Sectlon Water-Surface Elevations (ft.) 

Effective ProposecVRevised 
Downstream Limit 0.000 1023.69 

iipstieain Limit 5.019 1222.73 

2. Hvdrauiic Method Used 

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

3. Pre -Submittal Review of Hydraulic Models 

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 

I 
downloaded from ht tp: l~ . fema,gov/mi t l tsd l f rm~so~.htm. 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. 

IHEC-~/HEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes &No I 
(4. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model" Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit!tsd/en~modl.htm. I 

-, , . .. . . . , . . - , . - - - . . . -. . . - . . . - 
A certified topographic map must be s-omirtea snowing rhe following informar on (where appl cable) tne ooundaries of tne effecr ve 3 
lexistina. and brobosed conditions 1%-annual-chance floodwlain (for awwroximate Zone A revisions) or the boundaries of the 1%- and I 
0,2%-&nual-'ch&ce floodplains and regulatory floodway (fbr dekiled'zone AE, AO, and AH revisibns); 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 professionai 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 regulatoryfloodway 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 limits of the area of revision. ? 

D. COMMON REGULATORY REQUIREMENTS -~ ~ ~~ ~ 

I. For CLOMR requests, do Base Food E evations (BFEs) Increase? D y e s  L l h o  3 
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 project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. I 

12. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? D y e s  M N o  I 
If Yes, attach evidence of regulatoryfloodway revision notification. As per Paragraph 65,7(b)(l) of the NFlP regulations, notification is 
required for requests involving revisions to the regulatoryfloodway. (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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

- -- - 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S2WS15 (A37). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERALEUERGENCYMANAGEMENTAGENCY 0. ! I R .  ,Vo. 3067.0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM F~pirusSuprunthuv 30, 2003 

PAPERWORK BURDEN DISCLOSURE NOTICE 
041blic repotting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing I 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

rner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Proiect 13067.0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 

(program. please do not send your completed survey to the above address. 

I Flooding Source: 2S2WS16A ( A 3 3  
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

1 Reason for New Hydrologic Anaiysis (check ail that appiy) 

Q Not revised (sMp to section 2) rn No existing analysis improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-Annuai-Chance Discharges 

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

CPA35 16.44 1730 

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

Statistical Analysis of Gage Records a Precipitation/Runoff Model HEC-l [TR-20, HEC-1, HEC-HMS, etc.] 
Q Regional Regression Equations TJ 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 FEMA. This document can be found at: 
http:l~.fema.gov/mitRsd~en~modi.htm. 

4. ReviewIApprovai 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 sedirnent transport considered? a y e s  &NO if Yes, then fill out Section F (Sediment Transport) of Form 3. if No, then attach your explanation 
for why sedirnent transport was not considered. 

8. HYDRAULICS 

I 
1. Reach to be Revised 

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

0.000 
ProposedIRevised 

Downstream Limit 1030.69 

I 
"stream Limit 4.71 1 1223.61 

2. Hvdraulic Method Used 

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

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

3. Pre -Submittal Reiew of r lvdra~lc Moaels 

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 

I 
downloaded from http:l/www.fema.govlmltJtsd/frm~~~ft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes No I 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w,fema,gov/miWtsd/en~modi.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be s-om tted showing tne follow ng information (where applicable): the boundaries of the effective, i 
lexistina, and orooosed conditions 1%-annual-chance flood~lain (for aowroximate Zone A revisions) or the boundaries of the 1%- and I 
0.2%-anneal-cnance floodpains and regJlarory floodway (fbr aekilea'ione AE AO, and AH revisibns); location and alignment of all cross 
sectlons w rh star on na conrro ind~cated: stream. road, and otner al anmenrs (ea.. aams, levees, etc ) current community easements ana I 
boun0ar.e~; ~ o ~ n o a r e i  of the requestera; certification of a reg sterea'pr~fessiona engineer regisrered in tne subject State. 1 

(location and aescr or on of reference marks: and the reference0 vettlca 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 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 7 

0. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes  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: I 
I Tne proposea project encroacnes ,pon a reg~larory floodway and wo,ld r e s ~ ~ t  in Increases above 0 00 foot 

Tne proposea project encroacnes ,pan a SFHA wilh BFEs establ shea and would res, r in increases above 1 00 fool I 
12. Does the request involve the placement or proposed placement of fill? QYes U N o  I 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatoryfioodway being revised? a y e s  UNO I 
If Yes, attach evidence of regulatoryfloodway 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 LOMR requests, does this request require property owner notification and acceptance of BFE increases7 

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

Form 2, Section A, #l 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S2WS16A (A35). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMEhlTAGEhCY 
RlVERlNE HYDROLOGY 8 HYDRAULICS FORM 

I O.M.B. Na 3067.0148 
aiofreSSeDtc?JRber 30.2005 

I PAPERWORK BURDEN DISCLOSURE NOTICE I 
j ~ < , b l i c  reporting burden forthis form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the upper right 
er 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, D C  20472, Papetwork 
Reduction Project (3067-0148). Submission of the form is required t o  obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your  completed survey to the  above address. 
i 

Flooding Source: 2S2WS16B fA15)  3 
I ~ o t e :  ~ i i  out one form for each flooding source studied. I 

R HYDROLOGY 

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

C)I Not revised (sldp to section 2) 0 No existing analysis improved data 
Q Akernative methodology Q Proposed Conditions (CLOMR) C)I Changed physical condition of watenhed 

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

Location 
CPA16 

Drainage Area (Sq. Mi.) FIS (ds) Revised (cfs) 
12.44 1210 

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

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

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

ReviewlApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective 
0.053 

ProposedRevised 
Downstream Limit 1041.91 

2.077 Upstream Limit j l j 9 .92  

2. Hvdraulic Method Used 

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

3. Pre -S,bmittal Revew of Hvdraulic Models 

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 I 
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:lhyww.fema.gov/mitltsdlfrm-sothtm. 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? QYes [ia No I (4. Models Submitted I 

Duplicate Effective Model* Natural File Name Fioodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Fioodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/~.fema.gov/mifftsdlen~modl.htm. I 

C MADDING RFOIIIRFMFNTS -. . . . . . . . . . . - . . - - - . . . -. . . - . . . - 
A certified topographic map m ~ s t  oe s-omttea snow.ng the follow ng informar on (yvhere app 'cable): the 0oundar.e~ of tne effecrie, i 
lexistina, and orooosed conditions 1%-annual-chance floodplain (for aooroximate Zone A revisions) or the boundaries of the 1%- and I 

I 0 2%-&,a -chance floodplains ana reg.. arory foodway (fbr detaileo'ione AE AO, and An rev sions); locat;on ana a ignment of a I cross 
sect ons w tn starionna control ind~cateu stream. roaa, and orher a anments (8.4 . dams, evees etc ): chrrerir community easemenrs and I 
oorrndaries; bo~naar e l  of the requesters properly ceAif.cation of a yeg ~tered'~r-ofess onal eng neer Gglsterea in the s~bject  State 1. ocaton and desc r~ t~on  of reference rnara: and the referenced venica datum IhGVD. 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 

- -  p~ p~~~ - ~ --- - ~ -- 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? QYes QNO I 
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 Tne proposed project encroacnes Lpon a reg. arory floodway and WOL a res, t in Increases aoo~e 0 00 foot 
Tne proposed project encroacnes ..pon a SFnA w rn BFEs establishea ana WOJ d result .n Increases abore 1 00 foot I 

12. Does the request involve the placement or proposed placement of fiii? a y e s  Q N o  

I If Yes, the commun ry must acknow eage rnat tne area to oe removea from the specia flooa nazara area, to ncl,de any srr..cr-res or 
oro~osed structures meets (will meerl al of the stanaards of the the .ocal f~oodolairl ora nances, and 1s ( w  . ac) reasonaoly safe from 

I ilooding in accordance with NFIP regilation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

13. For LOMR requests, is the regulatory floodway being revised? Q ~ e s   NO 

if Yes, anacn ev aence of reg.~latory lloodway revlslon not~f~cat on As per Paragraph 65 7(b)(l) of tne NF P regulat ons, notf catlon 1s 
reaulred for rea-ests lnvo v na re\ slons to the reoulatorv f,oodwav (Not reau rea lor rev slons to amroxlmare lCh-annual-chance 

I flobdplalns [stla ed Zone A aes gnatlon] ~n less  a regulatory floodwey 1s being adaea Elements ana exarnp,es of regulatory f oodwa/ 
revlsion nor f cat on can be f o ~ n a  n tne MT-2 Form 2 nsrrJctlons ) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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. f 

I I 
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0 Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation, 

Form 2, Section B, #4 
The model file name is 2S2WS16A (A35). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



WrCKYYUKfi  CIVKUtllU UI3LLV3VKC I U U  I ,LC 

I Q h l i c  reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
!ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not  required to respond to this collection of information unless a valid OMB control number appears in the upper right 

ner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Proiect (3067-0148). Submission of the form is reauired to obtain or retain benefits under the National Flood Insurance F 

J ~ r o ~ r a m  please do not send your  completed survey  to t he  above address. I 
I Flooding Source: 2S2WS17A (A17) 

Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY - 

1 Reason for New Hydrologtc Analysls (check all that apply) 1 
Not revised (skip to section 2) a No existing analysis Improved data 

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

2. Comparision of Representative I%Annual-Chance Discharges 

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

CPA17 12.70 740 

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

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

Pease enc ose a re eLan1 mooels n a g la fornldl maps, compldrlons rinc ~d ng ~ctrsula l~on of paranlerers, anu aoc.menlar on lo s.ppon lne n e ~  
ana ys s Tne oocLmenl 'NLmencli Mooo s Acccpred uy FEMA for hFIP ,sage"Isls the ~nodcs acceplea uy FCMA T 1 5  aocdmenl can be fo.no al 

ReviewlApproval 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? a y e s  [E31 No If Yes, then fill out Section F (Sediment Transpod) of Form 3. If No, then attach your explanation 
for why sediment transpod was not considered. 

6. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ~ropbsedl~evised 
Downstream Limit 0.000 1042.64 

Upstream Limit 1.473 1099.39 

2. Hydraulic Method Used 

HydraulicAnalysis HEC-RAS [HEC-2, HEC-RAS, Other (Attach description)] 

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



C. MAPPING REQUIREMENTS 

IA certified toooarawhic maw must be submitted showina the followina information (where a~plicable): the boundaries of the effective, i 

6. HYDRAULICS (CONTINUED) 
L 
3. Pre -Submittal Review of Hydraulic Models 

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

Ilkation and description of refereice marks; and (he referenced vertic2 datum (NGVD, N A V D , ~ ~ ~ . ) .  
- r 

., 

1 

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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 7 

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:llwwvv.fema.gov/mitltsd/frm~soR. htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2iHEC-RAS models reviewed with CHECK-ZCHECK-RAS? QYes QNo 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pra-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:l/~.fema.govlmitltsd/en~modl.htm. 

~~ ~ . w .  . . 
exisrlng, and proposed condlt ons 1%-annual-chance f o;aplaln (for acprox,mare zone A re. sons) orine bobndar es of tne 1%- ano 
0 2%-ann~a -chance f oodplans atla reg.. atory f.ooa$tay (for dera ea Zone AE A 0  and An revs ons) locat,on ano allgnmenr of all cross 
sect cns w rn srat;onlny control ,no cdtea stream, roao, and otier al~gnmenrs (e g., aams, le.ees erc) c-rrent comlnun;t{ easements and 
oo-ndarles: 00-ndarles of rne reahester s aropettv: cbnif cat on of a rea~srerea profess onal ena neer reg sr8rod in the s.~biec: Stare I 

D. COMMON REGULATORY REQUIREMENTS 

I For CLOMR req-ests ao gase F ooa E e d o n s  (BFEs) Increase? .JYes 2 h o  

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 Tno propose0 proecr erlcroacnes upon a reg..laror) f oodway ana WOJ o res-It in Increases aoote 0.00 foot 
Tne proposeu pro.'ect encroacnes upon a SFnA w tn BFEs estab shea ana wo.. a result n Increases above 1 00 foot I (2. Does the request involve the placement or proposed placement of fill? U Y e s  Q N o  I 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

I 3. For LOMR requests, is the regulatory floodway being revised? a y e s  @NO 1 
m 

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 regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

I 4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo a 
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 thk M T - ~ F O ~ ~  2 lnstructions. I 
FEMAFarm 81.89A, SEPT 02 Rlverine Hydrology & Hydraulics Form MT.2 Form 2 Page 2 of 2 



Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section R ,  #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S2WS16A (A35) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

1 0.M.B. No. 3067.0148 
EmiresSe~tember30. 2005 I 

!"Llblic reporting burden for this form is estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not  required to respond to this collection o f  information unless a valid OMB control number appears in the upper right 

rner 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, D C  20472, Papenwork 
Reduction Project (3067-0148). Submission of the form is required t o  obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed su rvey  to the  above address. 

~ i o o d i i g  ~ o u r c & - 2 ~ 2 ~ ~ 1 7 B  (A63)  
Note: Fill out one form for each flooding source studied. r 

A. HYDROLOGY 

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

Q ~ o t  revised (skip to section 2) C11 NO existing analysis 0 Improved data 
@ Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-Annuai-Chance Discharges 

Location 
CPA63A 

Drainage Area (Sq. Mi.) 
15.86 

FIS (cfs) Revised (cfs) 
910 

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

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

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

ReviewlApproval of Analysis 

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

Impacts of Sedimeni Transport on Hydrology 

Was sediment transport considered? a y e s   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. 

5. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Sutface Elevations (ft.) 

Effective Proposed/Revised 
Downstream Limit 0.000 1038.41 -- 

I 
Upstieam Limit 4.381 1213.74 

2. Hvdrauiic Method Used 

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

3. Pre -Submittal Review of Hvdraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP ~.. 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS . 

' 

downloaded from http:llw.fema.gov/mitltsdlfrm~softhtm. 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. T IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? a y e s  QNo I 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 5.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFIP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lw.fema.govlmit/tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS . . . . .. .. . . . . - . . - - . . . . -. . . - . . . - 
A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatoryfloodway (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 descri~tion of reference marks; and the referenced vertical datum (NGVD, NAVD, etc.). 

hore tnat tlie aoJnaar es of the ex sr ng or proposed cond~t on$ floodp a ns ana regularo~/ flooaway to be stiofln on rhe revlsea F RM 
analor FRFM m ~ s r  t e- n w th the effecr \ e  f ooao a n and rea- arow f oodwav aoundar es Pease ariacn a c o ~ v  of tne effective FIRM ? ~~~ ~ ~ -~~ 

and/or FBFM, annotated to show the boundariesof the revied 1%- and 0.2%-annual-chance floodplains and'&gulatory 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 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? a y e s  UNO 

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 BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? a y e s  Q N o  

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests, is the regulatoryfloodway being revised? D y e s  Q N o  

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.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

If Yes, please attach proof of properiy owner notification and acceptance (if available). Elements of and examples of propeliy owner 
notification can be found in the MT-2 Form 2 lnstructions. 
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a Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



PAPERWORK BURDEN DISCLOSURE NOTICE 1 
p"-ablic reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

'ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
Y o u  are not required to respond t o  this collection of information unless avai id  OMB control number appears in the upper right 

rner 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, D C  20472, Papelwork 
Reduction Proiect (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance P 

!program ~ i e i s e  do not send your  completed survey  t o  the  above address. I 
I Flooding Source: 2S2WS20 (A1 9)  

Note: Fili out one form for each flooding source studied. 

-- 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) I 
a Not revised (skip to section 2) a No existing analysis Improved data 
Q Alternative methodology Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

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

CPAI 9A 3.36 640 

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

Statistical Analysis of Gage Records & PrecipitationRunoff Model HEC-l [TR-20. HEC-I, HECHMS, etc.] 
0 Regionai Regression Equations Q Other (please attach description) 

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

ReviewIApproval of Analysis 

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

Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s   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. 

- - 

0. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.362 1100.13 

2. Hvdraulic Method Used 

HydrauiicAnaiysis HEC-RAS IHEG2, HEC-RAS, Other (Attach description)] 
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1 B. HYDRAULICS 1CONTINUEDl 

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 
I \, 

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~.fema,govlmiVtsdlfrm~sofi,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-ZICHECK-RAS? QYes @No 

I 
- 

14. Models Submitted I 

I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 

3 E r e ~ o m  ha Rev en, of Hyoraulic Models 

*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" list the models accepted by FEMA. This document can be found 
at: http:l/www.fema.gov/mit/tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatory 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 .~ . ,  dams, levees, etc.); current community easements and 
boundaries; boundaries of the requester's property; certification of a ~egistered'pbfessional engineer registered in the subject State; 1 
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 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 floodpiains 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. 

D. COMMON REGULATORY REQUIREMENTS -. . . - ~ ~  -..- ~ . .  - ~ - -. ~- ~~ 

1 For CLOMR requests do Base F ooa Eievat ons (BFEs) Increase? QYos  A h o  3 
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 Tne proposea project encroacnes -pan a reg-latory f~ooc~wa) and wou d res-lr in ncreases aaole 0 00 foot 
The proposed proiect encroacnes -pan a SFHA w tn BFEs esrau shea ana wo.. a res- t n Increases above 1 00 foot I 

12. Does the request involve the placement or proposed placement of fill? QYes QNo 

if Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (wiii meet) ail of the standards of the the local floodplain ordinances, and is (wiii be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

13. For LOMR requests, is the regulatoryfloodway being revised? D y e s   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 regulatoryfloodway. (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 fioodway 

( revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  O N  

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 I 
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ZSZWSZO (A19) 

Explanations provided for FEMA Forms. 

Form 2, Section A, #l 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGENCYMANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM ~xpiressepternber 34 2005 

PAPERWORK BURDEN DISCLOSURE NOTICE 
"-~blic reporting burden for this form i s  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
7. You are not required to respond t o  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, D C  20472, Paperwork 
Reduction Project (3067-0148). Submission of the form is  required t o  obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey  t o  the  above address. 

~~ p~~~~~ 

Flooding Source: 2S2WS26 (A41) 
Note: Fiil out one form for each flooding source studied. 

A. HYDROLOGY 

T R e a s o n  f o i ~ e w  Hydrologic Anaiysis (check ail that apply) 

a Not revised (slop to section 2) No existing analysis D Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) D Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cis) 
A4 1 1.36 1020 

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

Statistical Anaiysis of Gage Records PrecipitationIRunoff Mod4 HEC-l [TR-20, HEC-I. HEC-HMS, etc] 
0 Regional Regression Equations Other (please attach description) 

P 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 FEMA. This document can be found at: 
http: l~.fema.g~v/mit~sd/en~modl.htm. 

I 4. ReviewIApprovai of Analysis 

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

I 5.  impacts of Sediment Transport on Hydrology 

Was sediment transport considered? D y e s   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 0.000 1066.47 

I 
ilpsiream iin-~ii 2.531 1160.71 

2. Hvdraulic Method Used 

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

FEMA Form 81-898, SEPT 02 Riverlne Hydrology & Hydraulics Form 

- - 
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I B. HYDRAULICS 1CONTlNUEDl 

I I 3 E e  -Sham nal Rev~ew of rlrdra,l,c Moae s I 
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 

I 
downloaded from http://w.fema,gov/mit'tsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes a N o  I 
14, Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Eifective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.gov/mi~tsdlen~modl.htm. I 

- . .. .. .. . . . . - . . - - - . . . -. . . -. . . - 
A certified topographic map must be s-am Hed snowing the folowlng informaron (where apolicaole) the no-ndar'es of the effective i 
lexistina, and wrowosed conditions 1%-annual-chance flood~lain Ifor a~~rox imate  Zone A revisions) or the boundaries of the 1%- and I 
0.2%-annual-chance floodplains and regulatoryfloodway (for detailed'zone AE, AO, and AH revisibns); location and alignment of all cross 
sectlons wlth stationina control indicated: stream, road, and other alignments Ie.cl.. dams, levees, etc.): current communitv easements and I 
boundaries; boundaries of the requester's properiy; certification of a ~egistered'p;ofessional engineer registered in the subject State; 1 
location and descriwtion of reference marks: and the referenced vertical datum INGVD. NAVD, etc.l. 

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 I0h- 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes QNO 3 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

12. Does the request involve the placement or proposed placement of fill? QYes QNo I 
I If Yes, t t~e commun.ty must acknowleage that rne area ro oe rernodea from rne speclal fio3d hazara area, to nc ~ a e  any str..ct.res or 

oronosed str~ctures meers (w meerl a of the stanaaras of the :he ocal f lood~la~n ora~nances and IS (w, I ae) reasonaa I sale kom I 
I ilodding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the Mi-2 lnstructions for more information. I 
13. For LOMR requests, is the regulatory floodway being revised? a y e s  U N o  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 regulatoryfloodway. (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 LOMR requests, does this request require property owner notification and acceptance of. BFE increases? QYes QNo 

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S2WS26 (A41). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



PAPERWORK BURDEN DISCLOSURE NOTICE 
";'blic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing r 

.ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
You are not required to respond to this collection o f  information unless a valid O M 6  control number appears in the upper right 

ner 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, D C  20472, Papetwork 
Reduction Proiect (3067.0146). Submission of the form is reauired t o  obtain or retain benefits under the National Flood insurance P 

(prDgraln p lease  do not send your  completed survey  t o  the  above address. I 
I Flooding Source: 2S2WS35A (858)  

Note: Fill out one form for each flooding source studied. I 
- -~ - - ~ -  ~ 

h HYDROLOGY 

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

01 Not revised (skip to section 2) a No existing analysis 0 Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparision of Representative 1%-Annuai-Chance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cis) Revised (cfs) 
C P B 5 8  1.10 740 

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

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

Please enclose all relevant models in digitai format, maps. computations (including computation of parameters). and documentation to suppod the new 
analysis. The document, "Numerical Models Accepted by FEMAfor NFIP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/~.fema.govlmit/tsd/en_modl.htm. 

4. ReviewIApproval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

Was sediment transpott considered? a y e s  No If Yes, then fill out Section F (Sediment Transpod) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

6. HYDRAULICS 

Reach to be Revised 
Description 

Downstream Limit 

Upstiearn Limit 

Hvdraulic Method Used 

Hydraulic Analysis HECmRAS 

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

0.000 1099.97 

0.536 1122.50 

. [HEC-2, HEGRAS, Other (Attach description)] 
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6. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programsverify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS ' 
downloaded from http://www.fema,gov/mit/tsd/frm~soft.htm. We  recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK3lCHECK-RAS? D y e s  QNo I 

14. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 0.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Fioodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmit/tsd/en_modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatoryfloodway (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 requesteis 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 
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 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. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes  O N o  

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

I Tno proposed pro,ect encroaznes -pan a regulator) flooaway an0 w o ~ l a  res- r In llcreases a0o.e 0.00 fcol 
Tne proposed pro.ecr cncroacnes ..pon a SFHA wth BFEs esrao sned an0 wo.. a res.. r in ncreases above 1 00 fool I 

2. Does the request involve the placement or proposed placement of fill? a y e s  QNo 

If Yes, the communitv must acknowledne that the area to be removed from the special flood hazard area, to include any structures or 
prcposed str.crures .mecrs (w , meet); of the stanaards of rne me ocal flooap aln o d nances an0 IS (bv~ll be) reasonab y safe from 
f ooding in accordance w ~ l h  NF P reg.lat.on 44 CFR 65 2(c) Please see tne Mr-2 lnstr~cr or~s for more Informal on 

3. For LOMR requests, is the regulatory floodway being revised? a y e s  @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%-annual-chance 
floodplains [studied Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

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. 9 
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Explanations provided for FEMA Forms, 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not brealcdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S2WS35A (B58). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



- 

FEUERA. EhlERGENCY UANAGEFAENT AGEhCY 
RlVERlNE HYDROLOGY R HYDRAULICS FORM 

O.M.B. No. 3067-0148 I E.sniresSente?#zber 30. 200.5 I 
PAPERWORK BURDEN DISCLOSURE NOTICE I 

b"-,blic reporting burden for this form is estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond to this coliection of information unless a valid OMB control number appears in the upper right 
er 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, D C  20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please d o  not send your  completed su rvey  t o  t he  above address. 

Flooding source 2S2WS35B (B29) 
Note: Fill out one form for each floodlng source studled r 

A. HYDROLOGY 

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

a Not revised (sklp to section 2) No existing analysis C1 Improved data 
@ Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2 .  Comparision of Representative 1%-Annual-Chance Discharges 
i 
1 Location  raina age Area (Sq. Mi.) 

CPB29 1.65 
FIS (cfs) Revised (cfs) 

970 

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

0 Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HEC-1, HEGHMS, etc.1 
Regional Regression Equations 0 Other (please attach description) 

Please enclose ail relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the new 

t analysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:lW.fema.govImitnsd/en_modl.htm. 

ReviewIApprovai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 
Downstream Limit 0.000 1106.37 

I 
-- ' :-" ce~ t l l  Lllllll 0.871 $144.20 

2. Hvdraulic Method Used 

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

3. Pre -Submittal Review of Hydraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraul~c models, 
respectively. These review programs verify that the hydraulic estimates and assumptions In the model data are in accordance with NFlP I 
reauirements. and that the data are comaarable with the assumotions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS '' 
aenr f y  areas of potenrfal error or concern rnese roo s ao n-t riplace englneertng jxiymenr Cr,ECX-2 zna ChECK-RAS can oe 
dowi  oaoea from hrto IIWW fetna aonm tltsdlfrm soh nrm We recommend illat VOL re,leN ,our I IEC-2 atia nEC-RAS moues w rn I 
CHECK-2 and CHECK-RAS, If you ;isagree with ;message, please attach an expianation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced reviewtime. 

IHEC-~IHEC-RAS models reviewed with CHECK-ZICHECK-RAS? QYes 5 No 

14. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:l/w.fema.gov/mit/tsd/en~modl.htm. 

C MAPPING RFOlllREMENTS - . . . .. . . , , , . - . . - - - . . . - . . . -, . , - 
A certified topographic map mt,st be st.om,tted showing the following informat on (where app, cao e) me brrundar:es of t i e  effective 
exist ng and propose0 conat ons 1%-annhal-chance floodpla n (for approx mare Zone A re~tstons) or tne bo~naar'es of me 1%- ana 
0 2%-ann,a -cnance f ooap alns ana reg-latory floodway (for detalled Zone AE AO, and An re! sotis); loca: on and al~gnmellt of all cross 
sect ons a r n  starioning control indicared, stream, road, and ocher alignments (e.g., dams evees, etc ), cur:ent communlt,.easemenrs ana 
00-naar es. ooul~daries of [he req~esrer's property cerrtf callon of a reg stereo profess ona enyneer reglstereo n :he s..ojecr State: 
ocar on and aescrtpt on of reference marks: ana the reference0 vertca aatdm (NGVD hAVD erc ) 

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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s  QNO I 
For CLOMR requests, if either of the foilowing is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

8 The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. I 

12. Does the request involve the placement or proposed placement of fill? QYes  QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatolyfloodway being revised? D y e s  @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 floodway. (Not required for revisions to approximate 1%-annual-chance 
floodplains [studied Zone A designation] unless a regulatoly floodway is being added. Elements and examples of regulatolyfloodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  Q N  

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. f 
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2S2WS35B (B29) 

Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 2S2WS35B (B29) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGEhCY MAhAGEMEElT AGENC'I Q D l f i  A'". 306'-0136 
RlVERlNE HYDROLOGY & HYDRAULICS FORM t i p b u r  ~ ~ p r m t b t r  30, 200.5 

PAPERWORK BURDEN DISCLOSURE NOTICE 
ripOmnB burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

[ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
7. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the upper right 

rner 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, P a p e ~ ~ o r k  
Reduction Proiect 13067.0148). Submission of the form is reauired to obtain or retain benefits under the National Flood Insurance t 

I p rog ram please d o  not send your  completed survey  to the  above address. I 
I Flooding Source: 2S2WS6 (A55) 

Note: Fili out one form for each flooding source studied. I 
A. HYDROLOGY 

0 Not revised (skip to section 2) u No existing analysis 0 Improved data a Aiternative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

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

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

CPA55A 2.87 1990 

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

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

P e x ~  enclcse a,. ro e! an mooels ir 0 glta, format. Inaps, corrputaions ( nc Ld ng c0mpdat;on of paramelers,. an0 ooc.menla1 on to s.~ppolt lne nea 
ana 1s s The docbmenl. 'h.ner1cal Models Accepleo ny FEhIAfor hF P J s s ~ e  sts lne moues accepleo o, FEMA Ttis aoc~menl ccn ne f o ~ i d  a1 I 
http:/~.fema.gov/mitAsd/en_modl.htm. 

4. ReviewIApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? u ~ e s  No If Yes, then flll 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 0.255 992.77 

u-s'.--- , : 

I 
p ,tsa3,, unit 1.720 1C32.51 

2. Hydraulic Method Used 

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

3. Pre -Submittal Review of Hvdrauiic Models I 
I I 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 . . 
reauirements. and that the data are comoarabie with the assumwtions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS 

I 
I I .aenrfy areas of porenrlal error or concern Tnese too s do not rep ace eng neerlrlg ,,cgmerr CrlECX-2 anu CHECX-RAS can oe 

do,vnloaded from nrto l 1 w r 1  fema aovlm,Vrsa~frm soh hrm N e  recommena rtrat iou ,evlew k0.u rlEC-2 anu HEC-RAS moaels w rn 
ChECK-2 and C IECK-RAS If yo.. asagree w tn <message pease attacn an expianat on of wny rne message is nor .a u t i  ~ n i s  case 
lievtew of yo..r suumihal and reso ,ton of ra  a moae ng oscrepanc es w l  result in red~cea redlelv 1 me 

IHEC-~IHEC-RAS models reviewed with CHECK-2ICHECK-RAS? QYes &No 

I 4. Models Submitted 

I Duwlicate Effective Model* Natural File Name Floodwav File Name 
~Grec ted  Effective Model* Natural File Name ~loodw& File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:l/www.fema.gov/mitltsdlen~modl.htm. 

C. MAPPING REQUIREMENTS 

)A certified towoaraohic  ma^ must be submitted showina the followina information (where ao~iicable): the boundaries of the effective. d 
I 

. - .  - 
exsr ng end proposed cona rlons 1%-ann,a -chance fiooap a n (for approxmate Zone A revlslons, or ttie ao..idar~es cf rhe 1%- and 
0 2%-ann~al-chance f oodo a ns and rea.. aror, ftoodwak (for deta ed Zone AE. AC, ano AH r e a  onsJ ocar on and al~anmenr of al, cross I 

stationing control indicat2; stream, road, ;id other alignments (k.g.,'dams, levees, etcri current community easements and 
of the reauester's wro~edv: certification of a reaistered ~rofessional enaineer reaistered in the subiect State: I - 

llocation and description of refereke mark's; and (he referenced vertica? datum '(NGVD, N A V D , ~ ~ ~ . ) .  
- 

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 FIRM 
andlor FBFM, annotated to show the boundaries of the rev~sed 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. t 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? U Y e s  Q N o  I 
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 project encroaches upon a regulatory floodway and wouid result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. I 

I 2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatoryfloodway being revised? U Y e s  @No I 
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(I) of the NFiP regulations, notification is 
required for requests involving revisions to the regulatory fioodway. (Not required for revisions to approximate 1%-annual-chance 
floodplains [studied Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 instructions.) I 

I 4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? B y e s  CJN m 
I If Yes. please attach proof of property owner notification and acceptance (if available). Elements of and examples of propetty owner 

notification can be found in thk ~ ~ - 2 . ~ o r m  2 lnstructions. I 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



RlVERlNE HYDROLOGY & HYDRAULICS FORM ~ x p b v v  ~eprunt/,w 30, ZOOS 

b PAPERWORK BURDEN DISCLOSURE NOTICE 
?'--,biic reporting burden for this form is  estimated to iverage 3 hours per response. The burden estimate includes the t ime for reviewing 

sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
You are not required to respond to this coliection of information unless ava i id  OMB control number appears in the upper right 

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. p lease do not  send your completed survey to the  above address. 

Flooding Source: 2S2WS7A (A52) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

a Not revised (skip to section 2) No existing analysis Improved data 
Q Alternative methodology a Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) 
CPA32 7.31 

FIS (cfs) Revised (cfs) 
1350 

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

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

Pease enclose a ree.an mo0e.s in d gltel formal, maps comr ~ l a t  Ons (lncl-dng com3itsllon of parame!erjj, and documenlar onto support the ne.1 
anaiys s. Tne ooc.rnen ' h.nierical Models Accepled oy FEMAfor F.F P Jsage sls !he models acce?red oy FEMA This ooc.ment can oe f0~r.d at I 

14. ReviewIApproval of Analysis 

I 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 sed~ment transport considered? a y e s   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. 

0. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surlace Elevations (ft.) 

Effective 
0.273 

ProposedIRevised 
Downstream Limit 1003.17 

I 
Upstream Limit 5.079 1189.11 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEG2. HEC-RAS, Other (Attach description)] I 
FEMA Form 81.89A, SEPT 02 Riverine Hydrology & Hydraulics Form 
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8. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 

FEMA has develooed two review ~roarams. CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hvdraulic models. I 
I respect vcly. Ttiese rev e u  prograhs;er~ly ;ha[ rne hyora,lic esr mares ano assurnpr ons in ttie mooe aara are :n acco.batice v, :,. hF P 1 
rea- rements and that rne aara are comoarao e w :h ttie ass.mor ons ana m rat 011s of rlEC-2lrlEC-RAS. CnECX-2 ano CnECX-RAS 

I aenr,fy areas of porenr a error or concern Tnese too s do nat rbp ace engtneerlng .xlgmenr CHECX-2 ana C~IECX-RAS can be 
downloaded from hnr, ~ ~ w w w f e ~ n a  aoulm ursdlfrm soh ntm We recommend that tou re!,icw gohr nEC-2 ana I-IEC-RAS models \L rrl 
CHECK-2 and CHECK-RAS. If you iisagree with ;message, please attach an expianation 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? QYes Q No 

14. Models Submitted 

I Duwlicate Effective Model* Natural File Name Floodwav File Name 
I ~o;rected Effective Model* Natural File Name 

Existing or Pre-Project Conditions Model Natural File Name 
~ ~ ~- ~~ 

Revised or Post-Project Conditions Model Natural File Name ~loodway File Name 
Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lwww.fema.gov/miUtsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

I A  certified touoarauhic mau must be submitted showina the followino information (where awalicable): the boundaries of the effective. . - .  - - . . 
extst r ~ g  and proposed con0 r ons 1%-annAal-cnance f~ooop a n (for approxlmare Zone A red~slons) or tne oo~ndarles of rne 1%- and 
0 2%-ain,al-cnance iloodo a~ns  m a  r e a ~  atorv f ooav~av (for ootai:ea Zone AE AO. ano Arl revs onsl ocatlon alid ali~nment of all cross I 
I 

- , . , . . . - 
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 boundar es of tne ex st ng or proposed cona r ons flaodpla ns ana reg, aror] flooaway to ue snown on :he rev sed F i M  
analor FBFM must :le- n w rn rne effecl ve f ooar, a - ana rea- a:orv flooa rlav oounaar es Please atlacn a CODY of the effectlve FIRM 
andlor FBFM, annotated to show the boundaries of the revied 1°i- and 0.2%-annual-chance floodplains and'rbgulatory 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 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s  DNO 

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 Tne proposed project encroacnes Lpon a reg.. arory f.oodway and would res, r n ncreases above 0 00 foot 
Tne proposed project encroacnes upon a SFnA \vlth BFEs csta~llshed ana wo- a rt.su!r n 'ncreases aoove 1 00 fool I 

12. Does the request involve the placement or proposed placement of fill? QYes Q N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13 For WMR requests, is the regulatoryfloodway being revised? QYes  M N o  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 regulatoly floodway is being added. Elements and examples of regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  QN 

If Yes, piease attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 instructions. 
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a Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERA- EMERGEhCY UAhAGEMEFlT AGEhCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 30674148 
Expires September 30, 2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
J-~ , * I i c  reponing burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond to this collection of information unless a valid OM6 control number appears in the upper right 

corner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, D C  20472, Papelwork 
Reduction Project (3067-0148). Submission of the form i s  required to obtain or retain benefits under the National Flood Insurance 
Program. Please d o  not send your  completed survey  to t he  above address. 

z 

I Flooding Source: 2S2WS7B (A51) 
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 0 improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

I 2. Comparision of Representative 1%-Annual-Chance Discharges 

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

CPA51A 7.09 770 

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

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

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

(4. Re~ewIApprovai of Analysis 

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

15. Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

1. Reach to be Revised 
Descriotion Cross Section Water-Surface Elevations (ft.) 

Effective ~roposedl~evised 
Downstream Limit 0.000 1012.69 

Upstream iiinil ?.7?0 1072.37 -- 
2. Hvdraulic Method Used 

HydrauilcAnaiysis HEC-RAS [HEGZ, HEGRAS, Other (Attach description)] 
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B HYORAIILICS ICONTlNLlEOl - . . . .  - .... - ... - > --....... - - , 

3. Pre -Submittal Review of Hydraulic Models 

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 
I. 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 
downloaded from http:llw.fema.govlmit/tsd/frm~soft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. ? 
I HEC-2lHEC-RAS models reviewed with CHECK-2iCHECK-RAS? QYes @No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llwww.fema.gov/mitltsd/en~modl.htm. I 
I I 

P MADDING RFOlllRFMFNTS -, .......... - .. - - - ... -. .. -, .. - 
A cenlfled topographlc map rn..st be submfhea snow ng tne follow~ng inforrna:ion (where app cable) the bo-ndarles of the effect ve 
lexistina. and bro~osed conditions 1%-annual-chance floodulain (for a~~ rox ima te  Zone A revisions) or the boundaries of the 1%- and I 
0.2%-Gnual-bhdnce floodplains and regulatory floodway ({or detailed'zone AE, AO, and AH reviscons); 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 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. 7 

-- 

0. COMMON REGULATORY REQUIREMENTS ............ . - -.- ~- 

1 For CLOMR req..ests, do Base Flood Elevar ons (BFEs) ncrease? a y e s  A h o  3 
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 Tne proposea projecr encroaches ..pon a regulatory f.ooanay and v~odlo result n ncreases aoo~e  0.00 foot 
Tne proposed project encroaches ..pon a SFHA w tn BFEs esta~lisneo ana wo. a res- r in ncreases above 1 .OO foot I 

2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

3. For LOMR requests, is the regulatoryfloodway being revised? a y e s  Q N o  3 
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 regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

-- - -- - 
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2S2WS7B (A51) 

• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is lS2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



"-,!btic reporting burden for this form is estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
,tructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond t o  this collection of information unless a valid O M 6  control number appears in the upper right 

rner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 
Reduction Project (3067.0146). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance F 

Ip rogram.  p lease do n o t  send your completed survey  to the  above address. I 
Flooding Source: 2S2WS7C (A32) 
Note: F~li out one form for each flooding source studied. I 

A. HYDROLOGY 

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

u Not revised (skip to section 2) Q No easting analysis Q improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
A31 0.54 430 

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

0 Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HECI,  HEC-HMS, etcl 
Regional Regression Equations Q Other (please attach description) 

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

4. ReviewIApproval of Analysis 

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

5, impacts of Sediment Transport on Hydrology 

Was sediment transport considered? u ~ e s  &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 0.259 1009.10 

I 
Upstream Limit 1.475 1054.54 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HEC-RAS, Other (Attach description)] 
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8. HYDRAULICS 1CONTlNUEDl 

3 Pre -SJbm nal R e v t e ~  of Htara- c N m  i 
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 

I 
downloaded from http:llw,fema,gov/mitltsd/frm~soft,htm. We  recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes Q No 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model" Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
"Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmitltsd/en-modI.htm. I 

C MAPPING RFnlllREMFNTS -, . . .. . . . . . . - , . - - - . . . - . . . - . . . - 
A certified topographic map must be s-om rted s n o ~ n g  the folloa ng Information (wnere app cab e): the boundaries of tne effect ve 
existing, and pro~osed conur ons 1%-arm-a -chance f oodplaiii (for approx mate Zone A revs ons) or rne boundaries of the 1%- anu 1 
0.2%-annual-chance floodplains and regulatory floodway (for deiailed~one AE, AO, and AH revisions); location and alignment of all cross 
sectlons wlth stationing control indicated: stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and I 
boundar,es, oounaar es of the requester s propeny, cell f cat,on of a reg stered profess ona eng neer registered In the sub ecr Stare 
locatlon and aescr pr on of reference marns and the referenced ven ca a a t ~ m  (NGVD IJAVD erc ) 

I 

/Note that the boundaries of the existing or proposed conditionsfloodplains and regulatory floodway to be shown on the revised FIRM • 
anolor FBFM must r e-ln wltn [no effecr1,e f ooaplaln ana reg.. ator! food Nay oo.ndar es Pease anach a copy of the effectlve FIRM 
andlor FBFM, annorataa ro snow the oo.naar es of rhe revtsed 1%- ana 0 2%-ann~s -cnance f ooup a ns and regulatory f oouway rnat 7 

I 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 

~ -~~ 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? a y e s  QNo 

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

I The proposea pro,eci encroacnes .+on a regularorf food Nay and woulo resL r in ncreases aoove 0 00 fool 
Tne proposeu pro.ecr encroacnes ,pan a SFHA N rti BFEs esrav shed and wo.. o result in increases above 1 00 foor I 

12. Does the request involve the placement or proposed placement of fill? QYes D N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
fiooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? a y e s  Q N o  e 
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 LOMR requests, does this request require propetty owner notification and acceptance of BFE increases? QYes QNo 

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. ? 

FEMA Form 81-89A, SEPT 02 Rlverllle Hydrology & Hydraulics Farm MT-2 Form 2 Page 2 of 2 



Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being perfolmed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067-0148 
Ib i resSe~te~nber  30, 2005 I 

I 
- - . - - - m -  I 

h PAPERWORK B .RDEh DISC-OSJRE hOT C E  I 
r---bl ic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required t o  respond t o  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 suggestionsfor reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance P 
Program. Please d o  not send your completed su rvey  to t he  above address. I 
Flooding Source: 2S3WS1 iA54) 1 

I ~ o t e :  Fill out one form for each flooding source studied. 1 
A. HYDROLOGY 

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

I Not revised (skip to section 2) 0 No existing analysis IS improved data 
Q Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

12. Comparision of Representative I%Annual-Chance Discharges 

Location I ,454 
Drainage Area (Sq. Mi.) 

0.51 
FIS (cfs) 

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

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

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the new 
analvsls. The document. "Numerical Models Acce~ted bv FEMAfor NFlP Usaae" lists the models acceoted bv FEMA. This document can be found at: . ~ .  
http:/~.fema.gov/mithsd/en-modl.htm. 

ReviewIApprovai of Analysis 

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

impacts of Sediment Transport on Hydroiogy 

Was sediment transport considered? D y e s  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 Proposed/Revlsed 
Downstream Limit 0.198 1013.74 

I 
Upstream Limit 0.467 ~ n + *  I ULV. . I E  B u 

2. Hvdrauiic Method Used 

Hydraulic Analysis !?EC-RAS [HEC-2, HEC-RAS, Other (Attach description)] 
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1 6. HYDRAULICS ICONTINUED) 

3. Pre -Submittal Review of Hvdraulic Models 

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.gov/mifftsd/frm~soft,htm. 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-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? B y e s  QNo 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.gov/mitltsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); 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.). 

hore tnar rne aoJnaarles of tne ex sr ng or proposea conditions flooapla~ns ana regulatcry f oodway to ae sncwn on me red sea F RM 
anulor FBFM musr r~e-in w rn rne effect ,e flooaa a n a,id rea.. zrorv f oodwav aoundar es Pease anacn d c o w  of tlle effective FIRM 
andlor FBFM, annotated to show the boundariis of the revied 1%- and 0.2qo-annual-chance floodplains and'kgulatory 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 

D. COMMON REGULATORY REQUIREMENTS 

11. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? U Y e s  U N o  I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP 
regulations: I 

I The proposea pro.ecr elicroacnes upon a reg, arory f ooaway anu wo, d result in Increases above 0 00 foot 
The proposea proecr encroacnes upon a SFAA rn tn BFEs esrab snea and would res.. r n increases above 1 00 foot I 

12. Does the request involve the placement or proposed placement of fill? QYes Q N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ord~nances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructlons for more information. I 

13. For LOMR requests, is the regulatoryfloodway being revised? QYes Q N o  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 regulatoryfloodway. (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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

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. 

r 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM ~xp i res  September 30, 2005 

p~ 

b PAPERWORK BURDEN DISCLOSURE NOTICE 1 
I- ,biic repoiting burden for this form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I.  You are not required t o  respond to this collection of information unless a valid OMB control number appears in the upper right 

form. Send comments regarding the accuracy of the burden estimate and any suggestionsfor reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 
Reduction Project (3067.0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 

)program. p lease do  no t  send you r  completed survey  t o  the above address. I 
I Flooding Source: 2S3WS12A (A30) 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check ail that apply) 1 
C11 Not revised (skip to section 2) a No existing analysis Improved data 
@ Alternative methodology Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparision of Representative I0h-Annualchance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPA3OA 4.98 1240 

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

Statistical Analysis of Gage Records a PrecipitationIRunoff Model HEC-l [TR-20, HEGI, HECHMS, etc.] 
0 Regional Regression Equations Q 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 NFiP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l~.fema.gov/miMsdlen~modl.htm. 

4. ReviewlApprovai of Analysis 

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

5, Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Sulface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 0.277 - 1018.97 - 

Upsiream Limit 4.175 " A n "  09 
I I JLt.L., - 

?. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS 1CONTlNUEDl - - 

13 Ere -S.ornlhal Rewew of Hvdra~ l~c  Mooes 

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

requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS 
I~ respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 

,, 

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.gov/mit/tsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes &No 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
"Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llwww.fema.govlmitltsd/en~modl.htm. I 
oo-naar es, b0~nda.e; of the requesrc<s p,operty, cenif car on of a regisrerea p~ofesslonal englnoer reg srerea n the s-qect State; 

on and aescr 01 3n of reference marks, and the referenced vertical aar-m (NGVD, NAVD, etc.). 
I 

~ ~ ---- ~~~~ 

C. MAPPING REQUIREMENTS 

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 ofthe 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. 7 
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 

- -- 

D. COMMON REGULATORY REQUIREMENTS 

I 

i 

- 

1 For C-OMR req-esrs oo Base F ooo E evat ons (BFEs) ncrease? a y e s  C jho  I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? QYes QNo 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? U Y e s  U N o  

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 floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL EhIERGEF.CY MAhAGEMENT AGENCY O..II.B. ~a b 6 ~ 0 1 4 8  
RlVERlNE HYDROLOGY & HYDRAULICS FORM Irpher Suptn,th~r 36, 2005 

PAPERWORK BURDEN DISCLOSURE NOTICE 
J-.*bic reporting burden for this form is  estimated t o  average 3 hours per response The burden estimate includes the t ime for reviewing 

sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
You are not required t o  respond t o  this collection of information unless a valid O M 0  control number appears in the upper right 

regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Proiect (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 
Program. p lease  d o  not send your  completed survey  to the  above address. 

Flooding Source: 2S3WS12B (A27) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

I a Not revised (skip to section 2) a No existing analysis a improved data a Alternative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

12. Cornparision of Representative 7%-Annual-Chance Discharges 

Drainage Area (Sq. Mi.) 
4.19 

FIS (cfs) 

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

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

Please enclose a re evunl mooe s n 0 g la formal, maps cornp.1allor.s 1 nc LO ng compwlat on of parameters), an0 ooc~menlatio~ to s-ppon the lei? 
ana 1s s Tne 0oc.rnent F..mer ca Moaeis Acceplea oy FEMA for NFlP -sage srs lne mooes accepled oy FEMA Tn s ooc.rnen1 can oe fcuna a! I 
http:l~.fema.gov/mitnsd/en_modl.htm. 

4. Review/Approval of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

Was sediment transpod considered? a y e s   NO If Yes, then fill out Section F (Sediment Transpolt) 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.) 

0.198 
Effective ProposediRevised 

Downstream Limit 1032.78 

I 
iipsiream iimit 3.308 11 70.48 

2. Hvdraulic Method Used 

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

3. Pre -Submittal Review of Hydraulic Models 3 
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 

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

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective ModelX Natural File Name Fioodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Fioodway File Name 

Other - (attach description) Natural File Name Floodway File 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 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lw.fema.govlmit/tsd/en~modl.htm. I 

C MAPPING AEQUIRENIFNTS - . . . . . . . . . . . - . . - - - . . . - . . . - . . . - 
A cer t~ f~ed topographic map mJsr oe suominea showng the following ~nformaton (wnere appl~cable): tne bo~naaries of rne effective, 
existing ano proposea condr.ons 1%-annual-chance f ooap a n (for approx mate Zone A revls ons) or the ooLnaar es of rne 1%- and 3 
0.2%-annual-chance floodplains and regulatory floodway (for de<ailed~one 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, eic.); 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 veriical datum (NGVD, NAVD, etc.). 

I 
Note that the boundaries of the existlng or proposed conditions floodplains and reguiatoryfloodway 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes ChNo 3 
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 Tne proposed proecr encroacnes ..pon a reg-larory floodway an0 NOL d result in Increases aoove 0 00 foot 
Tne proposed pro:ecr encroacnes i.pon a SFnA w:th BFEs esrau sneo and would result n ncreases aoobe 1 00 fool. I 

2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatoly floodway being revised? Q ~ e s  Q N o  e 
I If Yes, anach evloence oi reg.. aron, i ooaway revlslon not facat~on As ,?er Paragraph 65 7jb)(l) of the hF P ~egularons nor f cation is 

reu- red for tea-esrs tivolv na revs cns ro me reflulator, f ooaway (hot reqJ red fcr revls ons ro approx mare 1%-ann-a -cnacce I 
I floodplains [studied Zone A ~kesi~nation] 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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

If Yes, piease attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 lnstructions. 
- -- -- 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 1S2WS31 (A56). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



? . blic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required t o  respond t o  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, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey  t o  t he  above address. 

soYrce: ~SIWSI fB54) 
Note: Fiii out one form for each flooding source studied. I 

A HYDROLOGY 

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

D Not revised (sMp to section 2) a No existing analysis Improved data a Alternative methodology Proposed Conditions (CLOMR) IJ Changed physical condition of watershed 

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

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

CPB18 22.63 520 

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

Statistical Analysis of Gage Records a Precipitation/Runoff Model HEC-l [TR-20, HEGI, HEC-HMS, etc.] 
Q Regional Regression Equations 0 Other (please attach description) 

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

ReviewIApproval of Analysis 

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

Impacts oisediment Transpolt on Hydrology 

Was sediment transpolt considered? Q ~ e s  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-Su~ace Elevations (ft.) 

Effective Proposed~Revised 
Downstream Limit 0.224 1141.20 

I 
Upstream L~rnit ! ,702 1194.01 

2. Hvdrauiic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HEC-RAS, Other (Attachdescription)] I 
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3. Pre -Submittal Review of Hvdraulic Models I 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP 

,, requirements, and that the data are comparable with the assumptions and limitations of HEC-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 

I 
downloaded from http://w.fema.gov/mit/tsd/frm~so~,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

IHEC-~IHEC-RAS models reviewed with CHECK-2iCHECK-RAS? QYes QNo I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 0.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance fioodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.gov/mit/tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

I A  certified towOaraDhic maw must be submitted showina the followina information (where aaalicable): the boundaries of the effective. d 
I 

. - .  - - , , 
exlsr ng ana proposca cond~t~ons 1%-ann~a -chance flcoap a n (for approx mate Zone A revls ons) or tne bo~naares of the :%- ano 
0 2%-ann,a -cnance f ood~~a lns  and reoularor~ hoodwav (for oetal ea Zone AE A 0  ana Ah re" s onsl locat on and allanmen1 of al cross I 

stationing cdntro~ indicate;d; stream, road, ;Ad other alignments (k.g.,'dams, levees, etc:); current community easements and 
of the reauester's wrowertv: certification of a reaistered ~rofessional enaineer reaistered in the subiect State: I r 

llocation and description of refereke mark;; and t i e  referenced verticgdatum ~NGVD, N A V D , ~ ~ . ) .  

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM 
and/or FBFM must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM 
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. 7 

I 
D. COMMON REGULATORY REQUIREMENTS 

1 For CLOMR reqirests, do Base F.ooo E eval ons (BFEs) Increase? QYes Qho  3 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

I . The proposed projecr encroacnes Jpon a reg.. aiory flooaway and would result in ncreases aoove 0 09 foot 
Tne proposed project encroacnes Jpon a SFnA with BFEs estao shed and v~ou a res, r in Increases above 1 GO fool I 

(2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFiP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatolyfloodway being revised? a y e s  Q N o  

If Yes, attach evidence of regulatolyfloodway 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 reguiatory floodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 Instructions.) I 

14. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo rn 
1 If Yes, please attach proof of property owner notification and acceptance (if available). Elemenk of and examples of property owner 

notification can be found in thk M T - ~ F O ~ ~  2 lnstructions. I 
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a Explanations provided for FBMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Fonn 2, Section B, #4 
The model file name is 3S2WS2B (B65). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERAL E',iERC;ENCY hlAhAGEMENT AGEhCY O..4LB. h'a 3067-6148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM ~rp i rvs  S~prernbur 3u. :I/G: 

I PAPERWORK BURDEN DISCLOSURE NOTICE I 
?',blic repotting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

lructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required t o  respond t o  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, D C  20472, Papenwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance t I 
Program. p lease d o  not send your completed survey  to t he  above address. 

Flooding Source: 3SlWS15A (G40) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

I u Not revised (skip to section 2) a No existing enalysis Improved data 
Q Alternative methodology a Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

I Location Drainage Area (Sq. MI.) FIS (cfs) Revised (cfs) 
CPG40 11.68 3050 

I 3. Methodology for New Hydrologic Analysis (checkat that apgly) 

I a Statistical Analysis of Gage Records a PrecipitationIRunoff Model HEC-l [TR-20, HEGI,  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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/~.fema.gov/mitRsdlen_modl.htm. 

ReviewIApproval of Analysis 

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

I 
5. Impacts of Sediment Transpolt on Hydrology 

Was sediment transport considered? a y e s  No If Yes, then fill out Section F (Sediment Transpolt) 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 0.378 1166.33 

Upstream Lirnii 8.704 ",,A 10~7.41  . 

2. Hvdrauiic Method Used 

Hydraulic Analysis !EC-RAS [HEC-Z, HEGRAS, Other (Attach description)] I 
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6. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hvdraulic Models 

FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of 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://w.fema.gov/mitltsd/frm~soft,htm. We  recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: littp://www,fema,gov/miWtsdlen~modl.htm. 1 

C. MAPPING REQUIREMENTS 

I A  certlfied tonoarawhic maw must be submitted showing the following information (where applicable): the boundaries of the effective, d 
I exist ng ana proposed cono'r ons 1'36-ann..a -chance f o&p ain (for aFprox (mare Zone A re) s ons) or tne bounaar es of the IC/o- and 
0 2%-anti,a -chance floouo a ns and rea.. atorv floodwav (for detailed Zone AE A 0  and A h  re\ sons) localion ana a clnment of a I cross I 
I sections with stationing cdntrol indicate? stream, road, and other alignments (e.g., dams, levees, etc); current commuiity 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 
and/or FBFM must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM 
andlor FBFM annorarea ro stiovv:ne oot.noar:&s of rne re~ iec t  lo/;- anu 0 2.0/o-aon-a -cnance f oodp a:ns anuregulatory fooawa) tliar 
,ie-n yv rti rne oo..naar es of rne efiecr kc 1%- ana 0 2% -ann-a -manse fl2odplain ana reg-latory floodwa) nt rne ~pstream ana I. I 

Idownstream limits of the area of revision. 
. 

I 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s  D N o  I 
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 1 ne proposea pro,ccr encroacnes -pun a reg~larory floodway ana wo.. a result in increases aoove 0 00 fool 
Tnc proposea prqecr encroacnes ~ p o t i  a SFnA w;tn BFEs estao sneu ana w o ~ i d  rcs~ l r  n increases above 1 00 fool I 

2. Does the request involve the placement or proposed placement of fill? a y e s  QNo I 
if Yes, the communily must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? B y e s  ElNo 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 regulatoryfloodway 
revision notification can be found in the MT-2 Form 2 lnstructions.j I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 
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Explanations provided for FEMA Forms 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Watennan Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I 
- 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

1 0.M.B. No. 3067-0148 
ExpiresSepfet~rber 30, 2005 I 

I 
- ~ m .  I 

h 3APERWORK B JRDEN DISCLOSURE NOTiCE I 
?-.-.blic reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

(ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
n.  You are not  required to respond to this collection of information unless a valid OMB control number appears in the upper right 

rner 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, D C  20472, P a p e ~ l o r k  
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits underthe National Flood Insurance f 
Program. p lease do not  send your completed survey  to the above address. 

Flooding Source: 3SlWS15B (D39) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

rj- Reason for New Hydrolog~c Analysls (check ail that apply) 
I I 
1 CI Not revised (skip to section 2) C j  No existing analysis 5 Improved data 
I Q Alternative methodology C j  Proposed Conditions (CLOMR) a Changed physicai condition of watershed I 
2. Comparision of Representative 1%-AnnuaLChance Discharges I 

Location 

CPD39 
Drainage Area (Sq. Mi.) 

2.36 
Revised (cfs) 

830 

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

a Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-' [TR-20, HEGI, HEC-HMS, etc.] 
C]I Regional Regression Equations C j  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 FEMA. This document can be found at: 
http:l~.fema.gov/mitRsdlen~modI.htm. 

ReviewlApproval 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 transpolt considered? a y e s   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. 

8. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 0.292 1 154.49 

upstream Limit 3.302 1230.05 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEG2, HEC-RAS, Other (Attach description)] I 
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5. HYDRAULICS (CONTINUED) 

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

requirements, and that the data are comparabie 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 

I respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
,, 

downloaded from http:llw.fema.gov/mitltsd/frm~so~,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 7' 

IHEC-~/HEC-RAS models reviewed with CHECK-%CHECK-RAS? QYes Q No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Fioodway File Name 
Revised or Post-Project Conditions Model Natural File Name Fioodway File Name 
Other - (attach description) Natural File Name Floodway Fiie 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 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit~tsdlen~modl.htm. I 

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM 
andlor FBFM must tie-in with the effective floodwlain and reaulatorvfloodwav boundaries. Please attach a coov of the effective FlRM . . 
andlor FBFM, antiorarea to snom tne oounaar i s  of .he r x i e o  196- ana 0 2%-arm-a -cna ice f ooau a i s  and reg~iat0.y f ooumay rtiar 
re -  n wtto tlie ooJriuarles of ine effecr ve 1%- ana 0 2% -ann,sl-cnance flooao a n ana rea..latorv f.oooflav a! the -ostream ana I I 
Idownstream limits of the area of revlslon 

- 
I 

D. COMMON REGULATORY REQUIREMENTS 

1 For CLOMR req-ests, do Base Flood Efevat ons (BFEs) Increase' IJYes UNO 

I 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 . Tne proposco project eticroacnes .+on a reg.. arory floodflay ana wo- d r es~ i t  in increases ano,,e 0 00 foot 
Tne proposed project encroacnes ..pon a SF,-IA w In DFEs estab snea and w o ~ l d  result in ncreases aoote 1 00 foot I 

!. Does the request involve the placement or proposed placement of fill? QYes U N o  

if Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65,2(c). Please see the MT-2 lnstructions for more information. 

1. For LOMR requests, is the regulatory floodway being revised? U Y e s  Q N o  

If Yes, attach evidence of regulatoryfloodway 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.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 
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Explanations provided for FEMA Forms. 

Form 2. Section A. #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



RIVEKINE HYDROLOGY & HYDRAULICS FORM Expiressqtenzntaer 34 2005 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
--..blic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
You are not  required t o  respond t o  this collection of information unless a valid OMB control number appears in the upper right 

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, D C  20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please d o  n o t  send you r  completed survey  to t he  above address. I 
I Flooding Source: 3S1 WS22A iD42) 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY 

I Resson for t\eir rl,aro 0g.c Analysls cnecd a.i lllal app Y,  3 
CI Not revlsed (skip to section 2) a No existing analysis a Improved data 

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

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

Location Drainage Area (Sq. MI.) FIS (cfs) Revised (cfs) 
CPD42 1.41 1080 

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

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HECI,  HEC-HMS, etcl 
Regional Regression Equations u Other (please attach description) 

P Piease enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the new 
anaiysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
htip:l~.fema.gov/mivtsd/en_modl.htm. 

I 4. ReviewIApprovai of Analysis 

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

I 
5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? U ~ e s   NO If Yes, then fill out Section F (Sediment Transport) of Form 3. If No, then aliach your explanation 
for why sediment transport was not considered. 

B. HYDRAULICS 

1.  Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit 0.310 1172.59 

A 4 "7 "" 
I I O , . U L  

2. Hvdraulic Method Used 

Hydrauiic Analysis HEC-RAS IHEC2, HEC-RAS, Other (Attach description)] 
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6. HYDRAULICS (CONTINUED) 

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

CHECK-2 and CHECK-RAS. If you :isagree with :message, please attach an expianation 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. 

1 

IHEC-~IHEC-RAS models reviewed with CHECK-2ICHECK-RAS? D y e s  &No 

, " 

respen vely. ~ n e s e  rev e!u programs ~ e r  f y  ;.lr:t ton hydrau1.c esrlniares anc 3ss-fnptions :(I the model aa:a are n acco;dance N [ t i  NFlP 
.eqc.:oments, and mat [lie aata are comparab o v, :h :he ass-:npr ons and ' n,rat 011s of rEC-2lriEC-RAS CnECX-2 and CnECX-RAS 
aert~ly areas of potent a error or concerr Tnese tools do not rep ace ongineerng ].agment. CnECK-2 a i a  C TEL'X-RAS can oe 
aownloaded frotn hrto IIWW fema aodmttlrsolfn soh ntm N e  reccmmend tt~at vo- re vie^ vo.tr HEC-2 ana nEC-RAS moaels wrh 

14. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema,gov/mit/tsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance fioodplain (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 
and/or FBFM must tie-in with the effective floodlsiain and reaulato~floodwav boundaries. Please attach a copy of the effective FlRM 
andlor FBFM, annordtoa to snow the oo-noar es or me :e,;ed 1%- and 0 2'o/o-af~n~a -chance f ooapla'ns ar.c~.re~ularor~ f oouNay 111al 
-1n w~tn  the icounoarrc.~ of me effectiuo 106- a:ia 0.2% -ann..al-cnance flooop arn and 1 6 3 ~  atory f O O U H ~ )  a: ?he ~pstream and I 

Idownstream limits of the area of revision. 
- 

I 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes  ONO I 
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 Tne proposed propct enc,oacnes upon a  reg^ atory I ooaway ana v~oulu result in ncreases aoove 0 00 foot 
Tne proposed project encroacncs itpon a SFhA with BFEs estaol~shea ana VIO. d rosd r n increases above 1 00 fool I 

I 2. Does the request involve the placement or proposed placement of fill? QYes  Q N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? QYes  E lNo a 
1 If Yes. attach evidence of reaulatorv floodwav revision notification. As lser Paraoralsh 65.7ib)il) of the NFlP regulations, notification is 1 . ~~ . .. . 

req-red for reqLests t~vo v lg rev.;ons to r i e  reg .. ato!y f ooaway. ( ~ d t  r e q ~ r e n  fdr te\.is:ons to approx mate l%-ann~a -cnance 
fioooot& ns 1stud.oo Zone A oesinnar on1 lnless a ren~latorv f oodwai is beina aoded Eleirents acd examp es of re& arory f ooa Nay I 

~ L~ ~~~ 

I revisibn notification can be founi in  the 'M~-2 Form ilnstructions.) 
' - 

I 
4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo a 

1 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 thk M T - ~ F O ~ ~  2 Instructions. I 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



" ?die reporting burden for this form is estim estimate includes the t ime for reviewing 

You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 
er of this form. Send comments regarding the accuracy of the burden estimate and any suggestionsfor reducing this burden to: 

F,ood:ng Source 3 S I W S 2 2 B G 3 9 )  . -~ 

I ~ o t e :  Fill out one form for each floodlng sdurce studied. 

R HYDROLOGY 

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

Not revised (skip to section 2) 53 No efisting analysis 0 improved data 
Q Alternative methodology Proposed Conditions (CLOMR) a Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
C P G 3 9  1.79 1020 

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

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

P 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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l~.fema.gov/mitRsd/en~rnodl.htm. 

I 4. ReviewlApproval of Analysis 

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

15. 
Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? m ~ e s   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-Surlace Elevations (ft.) 

Effective 
0.378 

ProposedIRevised 
Downstream Limit 1177.20 

Upstreani Limit 3.753 A ~ ~ L I . I V  - A  A m  

12. Hydraulic Method Used 

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

3 w - q m i t i a l  Rev ew of nbdraulic lAoael$ I 
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 

identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS ' 

downloaded from http: l lw.fema.gov/mit / tsdl frm~~~ft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is notvalid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? D y e s  @No I 
14. Models Submitted I 

Duplicate Effective Modei* Natural File Name Floodway File Name 
Corrected Effective Model" Natural File Name Fioodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:l/w,fema.gov/mit~tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodnlains and reauiatorvfloodwav (for detailed Zone AE. AO. and AH revisions): location and alianment of all cross I 

stationing cdntro~ indicat2; stream, road, knd other alignments (e.g., hams, levees, e t c l  current comm&ity easements and 
of the reauester's wrowertv: certification of a reaistered orofessional enaineer reaistered in the subiect State: I - 

llocatlon and descr~ptlon of refereice marks, and (he referenced vertlcz datum ~NGVD, N A V D , ~ ~ )  
- 

hotc rnat the bounaar es of rne cx st ng or proposed ~ o n d ~ t  011s f ooap a ns and rega ator/ f oodivay to oe sllonrn cn lne re~lsco F RM 
andlor FBFhl mdsr rle 11 w rn roc- cfiecr be f l oou~  aln ana ,el-iatoru f ooae~av bolrnda~ es P eass aiacn n c o ~ v  of the effective FIRM 
and/or FBFM, annotated to show the boundariLs of the revGed 1 %- and 0.5%-annual-chance fioodplains and'kguiatory floodway 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. I 

D. COMMON REGULATORY REQUIREMENTS 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? QYes QNo 

if Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests, is the regulatoryfloodway being revised? a y e s  @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 fioodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash 

Form 2, Section D, #3 
It is a new study with appmxinlate Zone A analysis. Adrmnistrative floodways are being 
delineated. 



pnublic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

1. You are not required t o  respond t o  this collection of information unless a valid O M 6  control number appears in the upper right 
rner of this form. Send comments regarding the accuracy of the  burden estimate and any suggestions for reducing this burden to' 

information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Proiect (3067.0148). Submission of the form is  reauired to obtain or retain benefits under the National Flood Insurance 

(program please d o  no t  send your completed survey to tho above address. I 
I Flooding Source: 3SlWS25A lD31) 

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

A. HYDROLOGY - 

1 Reason for New Hydrologic Analysls (check all that apply) 

CL Not revised (sidp to section 2) a No existing analysis Improved data 
Alternative methodology C]I Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 10h-Annual-Chance Discharges 

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

D31 0.67 610 

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

Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HEGI, HEC-HMS. etc.] 
Q Regional Regression Equations C]I 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 NFiP Usage" lists the models accepted by FEMA. This document can be foundat: 
http:l~.fema.govlmitAsdlen_modl.htm. 

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 Transport on Hydrology 

Was sediment transport considered? m ~ e s   NO If Yes, then fill out Section F (Sediment Transport) of Fonn 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-Sutface Elevations (ft.) 
Effective ProposedIRevised 

Downstream Limit 0.014 1199.52 

I 
Upstream Limit 1.547 1237.24 

2. Hvdraulic Method Used 

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

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:l~.fema.gov/mititsd/frm~soft,htm. We recommend that you review your HEC-2 and HEC-RAS models with 

I 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is notvalid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

~HEC-~IHEC-RAS models reviewed with CHECK-2CHECCRAS? p Y e s  QNo I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance fioodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit/tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and regulatory 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 
and/or 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. T 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes  Q N o  

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

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

12. Does the request involve the placement or proposed placement of fill? QYes U N o  

1 If Yes. the communitv must acknowledae that the area to be removed from the sDecial flood hazard area. to include anvstructures or 1 
propo;eo str~cr..res 'tnrcrs (w I. mcet)all of the standards of rnr me local floodbla:n ora.nances ana is ( N  ae) rcasol;ably safe from 
f ooding in accoroarlce w rn NF!? reg-lat~on 44 CTR 652(c). Pease see tnc MT-2 lt~srr~cr'ons for more nformar on I 

13. For LOMR requests, is the regulatory floodway being revised? u ~ e s  QNO 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 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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

and acceptance (if available). Elements of and examples of property owner 
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Explanations provided for FEMA Forms 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not brealcdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



PAPERWORK BURDEN DiSCLOSURE NOTICE 
"ublic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing r~ 

)ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
3 .  You are not required t o  respond to this collection of information unless a valid OMB control numberappears in the upper right 

the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 

Reduction Proiect (3067.0148). Submission of the form is required t o  obtain or retain benefits under the National Flood Insurance 
Program Please d o  no t  send your  completed survey  to the above address. I 
I Flooding Source: 3SlWS25B (D32) 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY 

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

I a Not revised (skip to section 2) Cjl No edsting analysis a Improved data 
Q Alternative methodology Proposed Conditions (CLOMR) Cjl Changed physical condition of watershed 

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

Drainage Area (Sq. Mi.) 
0.50 

FIS (cfs) Revised (cfs) 
620 

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

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

P 
Please enclose ail relevant models in digital format, maps, computations (including computation of parameters), and documentation to suppolt the new 
analysis. The document. "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l~.fema.govlmitRsdlen~modl.htm. 

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 

I 5. Impacts of Sedlment Transport on Hydrology 

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

6. HYDRAULICS 

1. Reach to be Revised 
Description 

Downstream Limit 

Upstream Limit 

2. Hvdrauiic Method Used 

Hydraulic Analysis HEC-RAS 

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

0.004 1195.21 

. [HEC-2, HEC-RAS, Other (Attach description)] 
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8. HYDRAULICS [CONTINUEDI 

3. Pre -Submittal Review of Hydraulic Models I 
~FEMA has deveio~ed two review Droarams. CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hvdraulic models. 1 
respecr~teiy Theso rebtew programsier f y  [hat rne n)ara.. c cstlmares a i a  assumptions n rne moae oara ere in accordance wrn NF P 1 
rea- remonts, ana rnar rhe aara are compar&ole w rh [he as~~mor ions  ano m rattons of nEC-3IhEC RAS CHECK-? ana CnECX-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/mit/tsd/frm-soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2lHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes @No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 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 

hore that me oo-nxir~es of tne ex st ng or proposed cona tons f ooaplalns ana leg, arory f ooaNay to ve snown on the ,evlseo F Rl4 
analor FBFM must r e-ln wltn rne effecuve f ooaulaln ana rea.. arorv f o o d ~ a v  ~oundarles Pease anacn a CODY of the effect ve FIRM 

*Not required for revisions to approximate I %-annuai-chance fioodp[ains (Zone A) - for details, refer to the corresponding section of the 
instructions 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www,fema.gov/mitltsd/en_modl.htm. I 
I and/or FBFM atltiorated to stiow rne 00-noar es of the re/;od 10/;- and 0 2%-ann.a,-chance f ooap atns and'rkg~ arnry f oodwa) roar 
r e-ln w rh tno oo..tiaarles of rtie effecr ic 1%- ano 0 2% -annual-ctiance f~ooaola~n ana r e a ~  arorv flooawav at the ~wstream and I 
Idownstream limits of the area of revision. 

- 
I 

D. COMMON REGULATORY REQUIREMENTS 

I 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 Tne proposeo pro.ecr encroasties -pan a regL arory I ooaway ana wodld resuir in ncreases aa0.e 0 00 foot 
Tne proposea pro,ecr encroacnes +on a SFnA wth  BFEs cstab sned and wo- a res- r in Increases above 1 00 foot I 

12. Does the request involve the placement or proposed placement of fill? a y e s  U N o  

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 instructions for more information. 

I 3. For LOMR requests, is the regulatory floodway being revised7 QYes  Q N o  

I If Yes, attach evidence of reaulatorv floodwav revision notification. As oer Paraarawh 65.71b)fl) of the NFlP reaulations, notification is - .  . .. . 
requirkd for reqJesrs nvo1v.G reviGons ro rne regulatory f ooaway. (NO; req, :ea for rev;s.ons ro approx mare i%-anntral-ctiatice I f ood~lains lstualea Zone A aes:onar on1 ~n ess a rea- aro-v flooawav s oe na aaded Elements aud exam~les of regularor, f oodway I 

I revisibn notrfication can be founi in the MT-2 Form 2lnstructions.) 
' - - 

. I  
4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

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

r 
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3S1 WS25B (D32) 

0 Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



PAPERWORK BURDEN DISCLOSURE NOTICE 1 
p",,blic reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the time for reviewing 

searching existing data sources, gathering and maintaining the  needed data, and completing, reviewing, and submitting the 
You are not required t o  respond t o  this collection of information unless a valid O M 6  control number appears in the upper right 

ner 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, P a p e ~ l o r k  
Reduction Proiect (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 

Jprogram please d o  no t  send your  completed survey  to the  above address. I 

I Flooding Source: 351 WS26 (D33) 
Note: Fiil out one form for each flooding source studied. I 

~ 

A. HYDROLOGY 

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

0 Not revised (skip to section 2) Q No existing analysis a Improved data 
Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPD33 19.07 3560 

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

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

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

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? a y e s  @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 0.006 1185.72 

I 
ljpsiraam Limit 2.227 4 9 A A  I ~- t - t . - rd  A C  

2. Hvdraulic Method Used 

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

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

reauirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS 
I respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP , 

I tdent~fy areas of porenrlal error or concern These tools oo not replace englneer tig .-ugmerlr ChECX-2 ana CdECK-RAS can be 
downloaoed f,om nnr, 1 1 ~ 1  fema aovlm.tl:sdlirm soft ntm We recommend [hat /o.. rev1t.N y3-r nEC-2 ana I-IEC-RAS modes v, In 
ChECK-2 dnJ CnECX-RAS ':yo, &agree ~ , t h  ;message, p edsc anach an exp anar o i of ~vhy tne message s no: va a n tri s case 
Revmew of your subm tral and resordr!on of vdtd moae ng u screpanc es w~l l  :es.. r n reauceu reb ew r me 1 IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes No I 
I 4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Prp-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llwww.fema.gov/mifftsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance flood~lains and reaulatorvfloodwav (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross 
sections vitrn starionitig co'ntrol 1ndtcate;d; stream, roao, o:her aligntnenrs ( e . ~  , dams levees erc ), current comm..nity easements ana 
OoJnoar~es uou~idaries of toe reo~estor's prosenv; cen.f cat on of a re~isrereo professtuna engineer regisrerea n tne s~bject Stare I 

llocation and description of reference marks; and ihe referenced vertica? datum (NGVD, NAVD, ktc.). 

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 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 regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? a y e s  ChNo I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

I Tne proposea prqect encroacnes ..pon a reg~lator j  f ooauva, ana v10u.a res~lr in Increases anove 0 00 foot 
Tne proposea project encroacnes -pon a SFdA w~th BFEs esraolished and WOL d res- t n ncreases aoove 1 00 foot I 

2. Does the request involve the placement or proposed placement of fill7 QYes QNo 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? U Y e s  @No 

If Yes, attach evidence of regulato~yfloodway 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.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QNo 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and exampies of property owner 
notification can be found in the MT-2 Form 2 Instructions. ? 
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Explanations provided for FEMA Forms 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAI. EMEiiGEhCY MAhAGbMENT AGEhCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Expires September 34 ZOOS I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Jnj.tbiic repoAng burden f o r t t i s  form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

ner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papetwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood insurance 
Prouram. Please do n o t  send vou r  comDieted survev  to the  above address. 

I Flooding Source: 3SlWS3 (H29) 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY . .. . . . - . . . - - - . 

1. Reason for New Hydrologic Analysis (check ail that apply) I 
a Not revised (sldp to section 2) Q No existing analysis Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

I .  Comparision of Representative 1%-AnnuaCChance Discharges 

Location 

CPH52A 
Drainage Area (Sq. Mi.) 

2.64 
FIS (cfs) Revised (cfs) 

650 

5.  Methodology for New Hydrologic Anaiysls (check ail that apply) 

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

Please enclose a. re.e far: models in a g ral formal. maps, conipulolions (inc Ja ng comp-tatton oi parameters), an0 aoc.menIal on l o  s~pporl the nei: 
ana ists. The ooc..mcrll 'hLmertcal Mooe s Accetted by FEMA for hF P bslge I sls loe models acceJled by 'ERIA Thls aoc.men1 can be foJnd at 

I 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. 

15. Impacts of Sediment Transpolt on Hydrology 

I Was sediment transport considered? a y e s   NO if Yes, then fill out Section F (Sediment Transpolt) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

6. HYDRAULICS 

I 
1. Reach to be Revised 

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

Downstream Limit 0.376 1197.99 

1 ,096 4 1 1 0  11 

I 
Upstream Limit ILLO.LL 

2. Hydraulic Melhod Used 

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

. I 
FEMA Form 81-89A, SEPT 02 Rlverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 



6. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP ~, 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS 

I ,  
identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK2 and CHECK-RAS can be 
downloaded from http:l/w.fema,gov/mifftsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK-2ICHECK-RAS? D y e s  QNo I 
I 4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://wvvw.fema.gov/miUtsd/en~modl.htm. I 

C. MAPPING REQUlRElllENTS 

IA cert~fled topograph~c map mJsr oe s~bmltted snow ng tne follow ng tnformat~on (where aop lcao e) the bo-naar es of tne effectve i 
exist ng, and proposea cond/tons 1%-annual-chance froiap,ain (for approx~mate Zone A revisions) or tne uoLnaar es of the I?& ana 
0 2%-arm-al-cnance f oodp a'ns ana reg~latory f looa~ay (for aeta ea Zone AE, AO, and Ad revis ons); locat on ana a gnment of a I cross 
secrons N rn statoning conrrol n d  cared; stream, road, and otner a. gnments (eg aams evees erc ); current comm-n r /  easements arlo 
00-noar es oo~naarles of rne requesrer's property; cert~frcat,on of a reg stereo profess ona engineer registerea n me s~o:ecr Srare; I 

llocation and description of reference marks; and the referenced vertical datum (NGVD, NAVD,&c.). 
,- 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM 
and/or FBFM must tie-in with the effective floodplain and regulatoryfloodway 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 fioodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? u ~ e s  QNO I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFiP 
regulations: 

I The proposed projecr cncroacnes Lpon a reg~latory f o o a ~ 3 y  ana vvouia result in ,ncreases above 0 00 foot 
The proposea projecr encroacnes -pan a SFdA wtfh BFEs esta~llshed and ',vocla res. r n Increases aoove 1 00 foot 

I 2. Does the request involve the placement or proposed placement of fill? D y e s  QNO I 
if Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOUR requests, is the regulatoryfloodway being revised? D y e s   NO I 
If Yes, attach evidence of regulatoryfloodway 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 
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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes U N o  

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. 7 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3SlWS4A (H71). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
deIineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. Na 3067-0148 
Expires September30,ZOOS I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
?"--biic reporting burden for this form is  estimated to average 3 hours per response. The burdell estimate includes the time for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
You are not required t o  respond t o  this collection of information unless a valid O M 6  control number appears in the upper right 

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, D C  20472, Papelwork 
Reduction Proiect 13067.0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 

(program please do not send your completed survey  to the  above address. I 
Flooding Source: 3SlWS4A (H71) 
Note: Flli out one form for each floodina source studied. I 

R HYDROLOGY 

1. Reason for New Hydrologic Analysis (check ail that apply) i 
Not revised (sWp to section 2) u No existing analysis Q Improved data 

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

2. Comparision of Representative I%Annuai-Chance Discharges 

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

CPH71 8.01 2170 

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

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

Please enclose ail reievant models in digital format, maps, computations (including computation of parameters), and documentation to suppolt the new 
analysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/h.fema.gov/mitRsd/en_modi.htm. 

4. ReviewIApprovai 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 Transpolt on Hydrology 

Was sediment transpolt considered? a y e s  @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. 

- 

8. HYDRAULICS 

I 
1. Reach to be Revised 

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

Downstream Limit 0.000 1131.87 

,J--..--- 

I 
~ ~ L ~ C ~ , , ,  Limit 5.920 1367.62 

2. Hvdrauiic Method Used 

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

1 13. Pre Submittal Review of Hvdraulic Models I 

I I FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectiveiy. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP .,, 
reauirements. and that the data are comoarable with the assumwtions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS 

I 
aert fy areasof po:enrial error or concern These tools do not rep.ace eng neerng ,uaglnent. C~IECX-2 ana CHECX-RAS can ae 
aownloaded from hnw /IWW fema aov/m:r/tsa~frm sotrntm iVe recomniend thar vo. ravaw vo..r nEC-2 and hEC-RAS rnoge s w tn I I "  

I I CnECK-2 and CnECX-RAS f yo" a sagree w.tn amessagc, pease attacn an exJanat on of &hy tne rncssage IS not va a n rn s case 
R e ~ ~ e w  of your s..bln ttal ana reso -ton of val a mouel~ng d~screpancies w result n rooxed rev ew t me 

1 IHEC-~IHEC-RAS models reviewed with CHECK-2/CHECK-RAS? D y e s  QNo 

1 14. Models Submitted 

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" list the models accepted by FEMA. This document can be found 
at: http://www.fema.gov/mititsd/en-modl.htm. 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model' Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

C. MAPPING REQUIREMENTS 

(A certified tonoaranhic man must be submitted showina the followina information (where aaaiicabiel: the boundaries of the effective. I . - .  
exisring, and proposea condit ons 1%-arm-a -chance f ooap ain (lor approximate Zone A rcv;ibns) orine bo~naaries of the 1%- and 
0 2%-annua.-cnance f ooaola ns and rea.. arow foodwav (for deta~lea Zone AE. AO. an0 An revis~onsl lccatol  arid aliarlment of a I cross I 

stationing cdntro~ indicat4; stream, road, and other alignments (e.g., 'dams, levees, etc:i current community easements and 
of the reauester's orooertv: cert~fication of a reaistered urofessional enaineer reaistered in the subiect State: I 

7 

Ilocation and description of.reference marks; and ihe referenced vertic2 datum (NGVD, N A V D , ~ ~ ~ . ) .  
- 

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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. T 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? Q ~ e s  QNO 

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

I . The proJosed pro,ect encroacnes -pan a reg.. arory floodway and wou a resu.t n ncreases aoove 0 00 foot 
The proposed pro.ect encroaches -pan a SFnA w.m BFEs estaallshea ana wo, a result tn ncreases above 1 00 foot I 

12. Does the request involve the placement or proposed placement of fill? QYes QNO I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 instrudions for more information. I 

3. For LOMR requests, is the regulatolyfloodway being revised? D y e s   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.) I 

I 4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes D N o  m 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 

can be found in the MT-2 Form 2 lnstructions. 
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@ Explanations provided for FEMA Forms. 

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3SlWS4A (H71). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B. No. 3067-0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM ~xptms September 30,3005 

r n r t r i v v u l i n  a u n u t c u  U I ~ L L U ~ U K ~  IVU I lbe 

IQI lb l ic  reporting burden for this form is  estimated to  average 3 hours per response. The burden estimate includes the t ime for reviewing 
tructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond to  this collection of information unless a valid OMB control number appears in the upper right 

rner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papetwork 
Reduction Proiect 13067.0148). Submission of the form is reauired to obtain or retain benefits under the National Flood Insurance F . , 

l ~ r o g r a m  Please d o  no t  send your completed survey to the above address. I 
I Flooding Source: 3SlWS4B (H73) 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY - -.. 

1 Reason for New Hydrologlc Anaiysls (checkan that apply) l 
a Not revised (skip to section 2) a No existing analysis a improved data 
Q Alternative methodology Proposed Conditions (CLOMR) a Changed physical condition of watershed 

2. Comparision of Representative I%Annual-Chance Discharges 

I Location 
CPH73 

Drainage Area (Sq. Mi.) 
15.68 

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

Revised (cfs) 
3190 

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

Pease en:.ose a re eban models ill a glai formit maps ccm?ulallons (nclud ng con~p~laton of pa:ameters), and aocLmenlal on lo s.ppon thc nevi 
ana ts  s The aocJlncnl ' hLmerca ModelsAcce?leo 0, FEMA lo; NFlP Usagc"'!sls !he mooes accepred by F E W  Tills doc~menl can De follna at: 

ReviewIApprovai of Analysis 

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

Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? a y e s   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 

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

Downstream Limit 0.000 1142.24 

I 
"streem Limit 2.316 1220.98 

2. -d 

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

3. Pre -Submittal Review of Hvdraulic Models I 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic nlodels, 
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 

I ,. 
downloaded from http://w.fema.govlmitltsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes @No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model' Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 6.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-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" list the models accepted by FEMA. This document can be found 
at: http:/~.fema.govlmitltsdlen~modl,htm. I 

C. MAPPING REnUlREMENTS - . . . . . . . . . . . - . . - - - . . . - . . . - . . . - 
A certified topographic map mLsr be s-om~tted snowlng me follow ng ~nformarion (wnere app icanie). the noundar~es of the effect.de 
exist ng, ana proposea condtions l0h-ann,al-chance f ooap aln (for approx mate Zone A revis ons) or tne boundaries of rhe 1%- ana 
0.2%-ann~a -cnance floodplaitis and reg. arory f13od~aj  (for deta~leu Zone AE, AO, and A h  revis ons) locatton ana a gnment of a1 cross 
sect ons w rn sta1ion.n~ control ttidicarea stream, roaa, ana orher a gnmenrs (eg , oarns, levees erc) c~rrenr c2mmJn ty easements ana 

boundarie; of the requester's property; certification of a ~egisteredprofessional engineer registered in the subject State; 
description of reference marks: and the referenced vertical datum (NGVD, NAVD, etc.). 

I 

Note that toe aoundar es of tne ex stqng or proposea cotla r ons flooap a ns and reg.. arory floodwa/ to oe shown on [he re~lsed F RM 
andlor FBFM rnusttte- n w~th  toe effectfie f ooan a n ana rea-!ator/ f ooawav ko~naar es Please artacn a c o ~ v  of the effectcve FIRM 

~~ ~ 

and/& FBFM, annotated to show the boundariLs of the revLed 1%- and 0.2%-annual-chance floodplains and'Lgulatory floodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatoly floodway at the upstream and 
downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

1 For CLOMR requests, do 6ase Flooa E evatlons (BFEs) increase' a y e s  U N o  i 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would resuit in increases above 1.00 foot. 

12. Does the request involve the placement or proposed placement of fill? a y e s  Q N o  

If Yes, the commun ty musr acnnow,eage that tne area to be remodea from tne specla, flood hazara arcd ro nclJoe anj  srrLcr..res or 
proposea structures meets (w II meer, a of the stanoaras of the tne ocal flooapla n ordtnances, ana s (w I be) reasonaol) safe from 
floodlng in acco:aance wlth NFlP reg, ar on 44 CFR 65 2(c) Please see tne MT-2 lnstrdct ons for more nformatlon I 

13. For LOMR requests, is the regulatory floodway being revised? QYes  kdNo 

If Yes, attach evidence of regulatory fioodway 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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

If Yes. wlease attach wroof of wrowertvowner notification and acceptance (if available). Elements of and examples of property owner 
notifidition can be found in the M T - ~ F O ~ ~  2 lnstructions. I 
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3SlWS4B (H73) 

Explanations provided for FEMA Forms. 

Form 2, Section A, #l 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3SlWS4A (H71). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



b PAPERWORK BURDEN DISCLOSURE NOTICE 
F" '~b l i c  reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for rwiewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
i. You are not  required to respond to this collection of information unless a valid OMB control number appears in the upper right 

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, D C  20472, Papelwork 
Reduction Project (3067.0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance 

(program ~ l e i s e  d o  not send your  completed survey  to the  above address. I 
I Flooding Source: 3SIWS5 (645)  

Note: Fill out one form for each flooding source studied. I 
-~ ~ - 

R HYDROLOGY 

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

Not revised (skip to section 2) u No existing analysis u Improved data 
Q Alternative methodology C]I Proposed Conditions (CLOMR) Q Changed physical condition of wtershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FlS (cfs) Revised (cfs) 
CPB45 23.78 2580 

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

Statistical Analysis of Gage Records a PrecipitationIRunoff Model HEC-l [TR-20, HEC-1, HEGHMS, 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 FEMAfor NFIP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l~.fema.gov/mitnsd/en~modl.htm. 

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

- 

8. HYDRAULICS 

I. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit Waterman Wash 0.005 1119.0 1119.00 

I 
Upstream Limit 3.093 1214.70 

2. 

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

3. Pre Submittal Review of Hvdraulic Models I 
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 lhmitations 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 

I 
downloaded from http:/~.fema.gov/miVtsd/frm-soft htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

1 IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes U N o  I 
1 14. Models Submitted 1 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 6.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lwww.fema.gov/mitltsd/en_modl,htm. I 

C MAPPING REnlllREMFNTS - . . . . . .. . , , . - . . - - - . . . - . . . -, . . - 
A certif~ed topographic map m,sr be s~a in~ned  showing the followng nformation (wnere appcaa e): the bounaaries of rne effecrve 
existing a i d  proposeo cond~tions 1%-annual-chance floodpla n (for approx.mare Zone A re/ s ons) or rhe bounaar es of the 1%- and 
0.2%-ann~a -cnance f ooopla.ns ana regulatory f oodway (for deta lea~one AE AO, and Ah revsons) locarion an0 a gnment of a I cross 
sections u rn slat onlnq control ina cared, stream roaa ana orher algnments .e g , dams, le,ees erc.) c,rrent comm,nity easements ana I . -  I 

I boundaries; boundarie; of the requester's property; certification of a ~egistered'p~ofessional engineer registered in the subject State; 
location and description of reference marks; and the referenced velticai 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 
and/or 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% -annual-chance floodplain and regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s  QNO I 
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 Tne proposeu pro,ecr encroacnes -pan a regulatory fooaway and would !esL r n ncreases above 0.00 foot. 
Tne proposeu pro,ect encroacnes -pon a SFHA with BFEs esta~lished and no, a result in ncreases aaove 1 00 fool I 

12. Does the request involve the placement or proposed placement of fill? D y e s  QNO I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

I 3. For LOMR requests, is the regulatory floodway being revised? a y e s  QNO 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 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  QNo 

If Yes, please attach proof of property owner notification and acceptance (if avaiiable). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 instructions. ? 
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I FEDERAL EMERGENCY MANAGEMEh IT AGENCY O.M.B. No. 3067-0148 

I RlVERlNE STRUCTURES FORM Expires September 30, 2005 

b .. PAPERWORK BURDEN DISCLOSURE NOTICE 
Biic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
'ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

. 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, Papework 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Proaram. Please do not send vour completed survev to the above address. r 
Flooding Source: 3SIWS5 (B45) 
Note: Fill out one form for each flooding source studied. 

A GFNFRAI 

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

Channelization ....... .. ..... complete Section B 
BridgeICulvert ................. complete Section C 
Dam ................ .. ......... complete Section D 
LeveeIFloodwall complete Section E 

I 
............... 

SedimentTranspo rt ......... complete Section F (if required) 

Description Of Structure 

1. Name of  Structure: 3 - 48" CMP's 

Type (check one): QChannelization Q BridgeICulvert Q LeveeIFloodwall 0 Dam 

Locat~on of Structure' RM 0,257 

Downstream LimiffCross Section, RM 0,228 

Upstream LimitICross Section: RM 0.265 

Name of Structure: 

Type (check one): QChannelization Q BridgeICuivert Q Levee/Floodwall Q Dam 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

Name of Structure: 

Type (check one): QChannelization Q BridgeICuivelt Q LeveeIFloodwall 0 Dam 

Location of Structure: 

Dowilstieam LimiffCross Section: 

Upstream LimiffCross Section: 
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8. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Accessory Structures 

The channelization includes (check one): 
Q Levees (Attach LeveeIFloodwall System Analysis Form - Section E) Q Drop structures 
U~uperelevated sections QTransitions in cross sectional geometry 
QDebris basinldetention basin QEnergy dissipator 
Q Other (Describe): 

12. Drawin. Checklist 

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

13. Hvdraulic Considerations 

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

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

I Qsubcritical flow D ~ r i t i c a l  flow U ~ u ~ e r c r i t i c a l  flow Q ~ n e r ~ ~  grade line 

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

u l n i e t  to channel UOutlet of channel Q A ~  Drop Structures Q A t  Transitions 
UOther locations (specify): 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes Q No If Yes, then fill out Section F (Sediment Transport). 
) If No, then attach explanation for why sediment transport was not considered. 1 

C. BRIDGUCULVERT -~ - ~ 

Flooding Source: d"lwbS ('j4') 

Name of structure? -48" CXVlP's 

1. This revision reflects (check one): 

B ~ e w  bridge/culvert not modeled in the FIS 
U ~ o d i f i e d  bridgelculvert previously modeled in the FIS 
D ~ e w a n a l ~ s i s  of bridgelcuivert previously modeled in the FIS 

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

analyze the structures. Attach justification. 

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

@h~imensions (height, width, span, radius, length) UErosion Protection 
Qshape (culverts only)  LOW Chord Elevations - Upstream and Downstream 

Material a ~ o p  of Road Elevations - Upstream and Downstream 
Q Beveling or Rounding QStructure invert Elevations - Upstream and Downstream 
QWing Wall Angle @Stream Invert Elevations - Upstream and Downstream 
QSkew Angle UCross-Section Locations 
Q Distances Between Cross Sections 

14. Sediment Transpoii Considerations 

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

I I 
'EMAForm 81.848, SEPT 02 Riverlne Structures Form MT.2 Form 3 Page 2 of 10 



Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3SlWS5 (B45). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERALEMERGENCYMANAGEMENTAGENCY 0.BI.B. No. 3067.0148 
RlVERlNE HYDROLOGY & HYDRAULICS FORM Erp&esSepfenrber 34 1005 

I PAPERWORK BURDEN DISCLOSURE NOTICE ?'-Wit reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 
.ruct~ons, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the upper right 

rner of this form. Send comments regarding the accuracy of the  burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance F 

J ~ r o ~ r a r n  p lease do  n o t  send you r  completed survey  t o  t he  above address. I 
Flooding Source: 3 S l W S 6  (847 )  
Note: F~ll out one form for each flooding source studied. I I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (checkall that apply) 

Q Not revised (skip to section 2) No existing analysis i improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaLChance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
CPB48 1.11 780 

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

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

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

I 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, 

I 
5. impacts of Sediment Transport on Hydrology 

Was sediment transpolt considered? i ~ e s  MNO If Yes, then fill out Section F (Sediment Transpolt) 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-Suriace Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.000 1109.05 

I 
Upstream Limit ?.?5? 4 4 4 "  "7 

I I l tL.L, 

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEGZ, HEC-RAS, Other (Attach description)] 
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6. HYDRAULlCS(C0NTINUED) 

3. Pre -Submittal Review of Hydraulic Models I 
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 tlie data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK3 and CHECK-RAS 
identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 

I 
downloaded from http://w.fema.govlmifftsdlfrm~softhtm. 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. 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes &No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
"Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://ww.fema.govlmit/tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximatezone 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.). 

I 
hole tnar rne 00-tidar es of tke ex srltig or proposea conalt ons f oodpla ns ana reg.. atory f ooarvay 10 ae snown 011 tne rev sea F RM 
andlor FbFM must t,e- n w rh tlie effect e f ooaaia n ana reaulator. f oooaav bounaar es Pease anach a c o ~ v  of the effectlve FIRM 
andlor FBFM, annotated to show the boundaries of the revked 1%- and 0.abh-annual-chance floodplains and'Lgulatory 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 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? Q Y e s  QNO 

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

I 1 he proposea pro.cct encroacnes upon a regJ alory floodway and wou a res.. r in Increases aaote 0 00 foot 
The proposeo pro,ect encroacnes upon a SFHA w rn BFEs establ shea and ~ o . l l d  result n Increases above 1 00 foo: I 

I 2. Does the request involve the placement or proposed placement of fill? a y e s  D N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? QYes  Q N o  1 
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 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 Instructions. ? 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation, 

Form 2, Section B, #4 
The model file name is 3 s  1WS6 (B47). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067-0148 
ExplresSepter~tber 30, ZOOS I 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
nk,blic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 

rner 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, D C  20472, Papelwork 
Reduction Project (3067-0148). Submission of the form i s  required to obtain or retain benefits under the National Flood Insurance 
Proaram. Please d o  not send vour c o r n ~ l e t e d  survev  to the  above address. 

I Flooding Source: 3 S l W S 9  (612) 
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) Q No existing analysis a Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) a Changed physical condifion of watershed 

2. Cornparision of Representative I0h-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
CPB12A 25.18 1090 

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

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

ta Pease enclose a I re e.an models in a g la formal maps comp.lal ons (Including comv.ll on of pa'amercrs), ona aocumenlal~on lo s.ppotl the new 
ana vsls Tne doccmenl h~mencai Modes Acccoleo o. FEMA for MFIP Usaqe lsls tne models 3cceDred bv FEMA Th s doc-men! can oe fomo st 

I 4. Review/Approval of Analysis 

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

1 5 .  lmpects of Sediment Transport on Hydrology 

I Was sediment transport considered? a y e s  @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. 

6. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Sulface Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit Waterman Wash 0.255 1141.0 1141.55 

I 
Ilpstream Limit 2.238 1130.38 

2. Hvdraulic Method Used 

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

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

3 Pre -Submltta Rev.ew of rlydraullc Mode s 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP ., 
requirements, and that the data are comparable with the assumptions and limitations of HEC-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 

I 

1 
downloaded from http:IIw.fema.govlmifftsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2/HEC-RAS models reviewed with CHECK-2iCHECK-RAS? U Y e s  Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.govlmit!tsdlen~modl.htm. 

C. MAPPING REQUIREMENTS 

A certlflcd topograph~c map mdst be suorn ttea showlng the follow ng Informal on (where app cab e) rne boundaries of tne effecrlve i 
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 descri~tion 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 regulatory floodway boundaries. Please attach a copy O f  the effective FlRM 
andlor FBFM, annotated to show the boundaries of the revised 1%- and 02%-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. 7 

0 COMMON REGULATORY REQUIREMENTS -. . .. . ~~ . - 

- 
1 For CLOMR requests, do Base F.ooa Emat ons (BFEs) increase? JYes U N o  I 

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

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

12. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

13. For LOMR requests, is the regulatoryfloodway being revised? D y e s  Q N o  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 regulatoryfloodway. (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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes O N  

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

- - -  - 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3SlWS9 (B12). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINE HYDROLOGY & HYDRAULICS FORM 

I 0.MA.B. No. 3067.0148 
ExniresSententber 30. 2005 I 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
T~tbl ic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not  required t o  respond t o  this collection of information unless a valid OMB control number appears in the upper right 

regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required t o  obtain or retain benefits under the National Flood Insurance 
Proaram. Please d o  not send vour combleted survev to the above address. 

I Flooding Source: 3S1 WS11 iB37) 
Note: Fill out one form for each flooding source studied. I 

A HYDROLOGY 

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

Not revised (skip to section 2) a No existing analysis U Improved data 
@ Alternative methodology a Proposed Conditions (CLOMR) U Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPB24 0.72 740 

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

Statistical Analysis of Gage Records a Precipilation/Runoff Model HEC-l ITR-20, HEGI, HEC-HMS, etc.1 
Q Regional Regression Equations Other (please attach description) 

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

( 4 .  Review/ApprovaI of Analysis 

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

15. Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? B y e s   NO If Yes, then fiii out Section F (Sediment Transporl) of Form 3. If No, then attach your explanation 
for why sediment transpoir was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Eievalions (ft.) 

Effective Proposed/Revised 
Downstream Limit See Note. 0.000 1144.02 

I 
iipsiream Limit 0.163 1148.59 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HEC-RAS, Other (Attach description)] 
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1 6. HYDRAULICS 1CONTINUEDI 

3 Pre -Subm rtal Rev ew of Hvar&-j c Moaels 

HECZIHEC-RAS models reviewed with CHECK-21CHECK-RAS? QYes &No 

4. Models Submitted 

/ 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 

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 

I 
downloaded from http://w.fema.gov/mifftsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

*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" list the models accepted by FEMA. This document can be found 
at: http:/lw.fema.gov/mifftsd/en~modl.htm. I 

C MAPPING REQUIREMENTS . . . . . . . . . . . . - . . - - . . . . -. . . - . . . . 
A certified topographic map m,sr oe subm ttea snow ng me forlow ng lnformaaon (wnere app, cab e): tne 00-noar;es of ine effectrve 
existing ana proposed cona'ions 1%-arm-a -chance f ooap aln (for approxmate Zone A revis ons) or tne no-naar es of the 1%- ana 
0 2%-anti~a .cnance flooap ains ana reg~larory flooaway (for aeta ed Zone A €  AO, ana A n  re* sons); locaron ana a ignment of al cross 
sect'ons with srar oning conrrol tn<lcatea; stream, roaa ana oriier a ignmenrs (eg.. dams eu'ees etc); c-rrenr ConmLnlty easenenrs an0 

boundarie; of the requester's property; certification of a registeredp~ofessionai engineer registered in the subject State; 1 
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 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. 7 

D. COMMON REGULATORY REQUIREMENTS 

1 For CLOMR req~esrs, ao Base Flooa E evar 011s (BFEs) Increase' a y e s  a h o  I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? U Y e s  QNo 

if Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? QYes @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 regulatoryfloodway. (Not required for revisions to approximate 1%-annual-chance 
floodplains [studied Zone A designation] unless a regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #I  
The delineation being performed is a new delineation. Confluence with 3S2WS2A (B33) 
at cross section 1.252. 

Form 2, Section B, #4 
The model file name is 3S2WS2A (B33). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



PAPERWORK BURDEN DISCLOSURE NOTICE 
reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
not  required t o  respond to this collection of information unless a valid O M B  control number appears in the upper right 

form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papelwork 
Reduction Proiect (3067.0148). Submission of the form is  required t o  obtain or retain benefits under the National Flood Insurance 

~ ~ r o ~ r a r . ~  ~ l e i s e  d o  not send your  completed survey  t o  the  above address. I 
I Flooding Source: 3S2WS2A (8331 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY 

11. 
Reason for New Hydrologic Analysis (check all that apply) I 
a Not revised (skip to section 2) a No existing analysis Improved data 
Q Alternative methodology a Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparision of Representative I%AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cis) Revised (cfs) 
CPB33 3.90 2220 

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

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

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

4. Review/Approvai of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transpolt considered? a y e s   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 (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.000 1111.45 

Upstream Limit 2.220 a d - ?  ? A  
1113.3J 

?, Hvdraulic Method Used 

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

m 
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0. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hvdrauiic Models 1 
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 

I 
downloaded from http://www.fema.gov/mifftsd/frm~softhtm. 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. T 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes @No I 
14. Models Submitted 1 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File 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" list the models accepted by FEMA. This document can be found 
at: http:llwvvw.fema.gov/mifftsdlen~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodpiain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodplains and reguiatory fioodway (for detailed Zone AE, AO, and AH revisions); location and alignment of ail cross 
sections with stationing control indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and 
boundaries; boundaries of the 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 must tie-in with the effective fioodpiain and reguiatory 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 fioodpiains and reguiatoryfloodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodpiain and reguiatory floodway at the upstream and 
downstream limits of the area of revision. ? 
- 

0. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Eievat~ons (BFEs) Increase? Q ~ e s  QNO 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 wouid result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and wouid result in increases above 1.00 foot. I 

12. Does the request involve the placement or proposed placement of fill? B y e s  B N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) ail of the standards of the the local fioodpiain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 instructions for more information. I 

I 3. For LOMR requests, is the regulatory fioodway being revised? D y e s  @No 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 reguiatory floodway. (Not required for revisions to approximate 1%-annual-chance 
fioodpiains [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 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QN 

if Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 instructions. ? 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3S2WS2A (B33). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0348 
EmiuesSwtentber 30, 2005 I 

I 
~ ~ - ~~ - ~ ~ . .  - I 

b PAPERuVORX BURDEN D SC-OSJRE NOTICE 3 
- -b i i c  reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. You are not required to respond t o  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, Papelwork 
Reduction Project (3067-0148). Submission of the form is  required t o  obtain or retain benefits under the National Flood Insurance 
Program. Please d o  not send your  completed survey  to the above address. 

3S2WS2B (B65) 
Note: Fill out one form for each flooding source studled I 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) I 
5 Not revised (skip to section 2) 5 No existing analysis 5 Improved data 
Q Alternative methodology 5 Proposed Conditions (CLOMR) 5 Changed physical condition of watershed I 

2. Comparision of Representative 1%-Annual-Chance Discharges I 
Location 

CPB65 
Drainage Area (Sq. Mi.) 

24.76 
FIS (cfs) Revised (cfs) 

2190 

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

5 Statistical Analysis of Gage Records a PrecipitationlRunoff Model HEC-l [TR-20, HEC-1, HEC-HMS, etc.] 
Regional Regression Equations Q 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 FEMA. This document can be found at: 

ReviewlApproval of Analysis 

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

Impacts of Sediment Transpolt on Hydrology 

Was sediment transpolt considered? &es @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. 

8. HYDRAULICS 

1. Reach to be Revised 
Descflption Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.000 11 08.43 

I 
Upstream Limit 2.297 4 1  n n o  

I I ~ U . L V  

2. Hvdraulic Method Used 

Hydraulic Analysis HEC-RAS [HEC-2. HEGRAS, Other (Attach description)] 
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FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 

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 

I respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP , 

downloaded from http://w.fema.govlmitltsd/frm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

IHEC-~IHEC-RAS models reviewed with CHECK-2CHECKRAS? QYes QNo I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit/tsdlen~modl.htm. I 

~ 

C. MAPPING REQUIREMENTS 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FlRM 
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 limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s   NO I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Does the request involve the placement or proposed placement of fill? QYes D N o  

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

3. For LOMR requests. is the regulatoryfloodway being revised? a y e s  Q N o  

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 regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

and acceptance (if available). Elements of and examples of property owner 
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Explanations provided for FEMA Forms. 

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3S2WS2B (B65). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



PAPERWORK BURDEN DISCLOSURE NOTICE 1 ' b i c  reporting burden forthis form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 
uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

You are not  required to respond to this collection of information unless a valid OMB control number appears in the upper right 
o f  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 3ree t ,  SW,  Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the  form is required to obtain or retain benefits under the National Flood Insurance 

vprografn p lease  d o  n o t  send you r  completed survey  t o  the  above address I 
I Flooding Source: 3S2WS2C (B38) 

Note: Fill out one form for each flooding source studied. I 
A. HYDROLOGY 

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

U Not revised (skip to section 2) No existing analysis B Improved data 
Q Alternative methodology U Proposed Conditions (CLOMR) I-J Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
838 0.46 420 

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

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

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

ReviewIApprovai 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? D y e s  NO If Yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

- 

8. HYDRAULICS 

(1. Reach to be Revised 
Description 

I Downstream Limit 

i Upstream Limit 

2. Hvdraulic Method Used 

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

1123.48 

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

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

requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS 
I respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP , 

T 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 lw.fema.govlmifftsdlfrm~~~fl.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS, If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mitltsdlen~modl.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2%-annual-chance floodlslains and regulatorvfloodwav (for detailed Zone AE, AO, and AH revisions): location and alignment of all cross 

I 
. . 

sect~ons w rn star onlng con1,ol lnaicare; stream, road ano o:ner a gnments (e g aams, lejees, erc ), current commhnity easements and 
oounoarles oo..nc~aries of rne rewester s propeny, certf~cation of a reg sterea profess onal e ~ i g  neer reg srerea n the subject Srare I 

]location and description of reference marks; and ;he 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. Piease 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. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? U Y e s   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: 

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? QYes QNO I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

I 3. For LOMR requests, is the regulatory floodway being revised? u ~ e s  @NO I 
I If Yes. attach evidence of reaulatorvfloodwav revision notification. As per Paraara~h 65.7(b)(1) of the NFlP regulations, notification is 1 . . .  . 

required for req.lests n,olv.ig re\ i o n s  to mk reg.. atoy floodwa, (hot requlre: for rev sons to approximate f%-ann~al-cnance 
f ooapla ns irt..U~ed Zonc A desianat~onl ~n ess a rea-.atorv fiooarvak ,s belnq adueu Elements an0 examples of reg.. atOry fioooway I I revisibn nocfication can be foungin the'M~-2 Form <instructions.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3S2WS2B (B65). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Adrmnistrative floodways are being 
delineated. 



I PAPERWORK BURDEN DISCLOSURE NOTICE 
rpsabiic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the upper right 

rner 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 Proiect (3067.0148). Submission of the  form is  required to obtain or retain benefits under the National Flood Insurance 
Program Please d o  no t  send your completed survey  to the above address. I 
I Flooding Source: 3S2WS2D (B35) 

Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

Not revised (sMp to section 2) CL No existing analysis Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
CPB35A 1.11 1 0 8 0  

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

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

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

4. ReviewIApproval of Analysis 

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

5, Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

I 
1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (f t)  
Effective ProposedIRevised 

Downstream Limit 0.275 1127.54 

I 
Upstieam Limit 0 .557  1138.49 

2. Hvdraulic Method Used 

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

I 
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B. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programsverifythat 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-2IHEC-RAS. CHECK-2 and CHECK-RAS 

I \ 
identify areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be 
downloaded from http:llw.fema.gov/mit/tsdlfrm~softhtm. 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. T' 

/ IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes QNo I 
1 14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEIWA. This document can be found 
at: http:/lwww.fema.gov/mit/tsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS 

/A certlfled topograpnlc map must oe s ~ b m  nea snowmg rnefollowang tnforniar~on (where appl~cau~e) the ooutidar es of the effect ie,  i 
Iexistina. and oroaosed conditions 1%-annual-chance floodolain (for abroximate Zone A revisions) or the boundaries of the 1%- and I 
0.2%-Gnual-chance floodplains and regulatory floodway (fbr deiailed'zone AE, AO, and AH revisibns); 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 
lNote that the boundaries of the existina or ~rooosed conditions flood~lains and reaulatorv floodwav to be shown on the revised FIRM m 
I analor FBFM n~..st i e -  n with tne effe; ~2 floddplam ano reg.. arory fioodwa" bou&ar e*' Pease &ach a copy of the effoctlve FlRM 
andlor FBFM annotatea to snow ttie oo-ndar es of me reviseo 1%- ano 02%-annua -cnance f ooaola ns and r e a ~  arorg f l00d~aV mat 7 
tie-in with the'boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatory flAodway at theupstream and . 
downstream limits of the area of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? a y e s  Q N o  

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 . Tne proposed pro ect encroacncs -pan a rogu arory f oodway ana NOL u result in ticreases aoole 0 03 fool 
Tne proposed pro.ecr encroacrles -pan a SFHA w~rn BFEs estao snoa ana VIO.. d res- r t i  Increases above 1 00 fool I 

2. Does the request involve the placement or proposed placement of fill? QYes  Q N o  

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. 

13. For LOMR requests, is the regulatory floodway being revised? QYes   NO 

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

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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. ? 
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Explanations provided for FEMA Forms, 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #I 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3S2WS2A (B33). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067.0145 
Expires Septerrlber 30, ZOO5 I - 

I I 

b PAPERvVORK RuR13Eh DISCLOSURE NOTCE I 
. .bl ic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
1. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 
ner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 

Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067.0146). Submission of the form is required to obtain or retain benefits underthe National Flood Insurance 
Program Please d o  no t  send your  completed survey to the  above address. I 

Source: 3S2WS2E (B33) 
Note: Fill out one form for each flooding source studied. I 

A HYDROLOGY 

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

Q Not revised (skip to section 2) a No existing analysis a Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) 
CPB33A 0.80 

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

FIS (cfs) Revised (cfs) 
690 

0 Statistical Analysis of Gage Records PrecipitationlRunoff Model HEC-l [TR-20, HEC-I, HEC-HMS, etc.] 

Regional Regression Equations Q Other (piease attach description) 

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

ReviewIApproval of Analysis 

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

Impacts of Sediment Transpolt on Hydrology 

Was sediment transport considered? D y e s   NO If Yes, then fill out Section F (Sediment Transpolt) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

8. HYDRAULICS 

1. Reach to be Revlsed 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.217 1116.26 

I 
Upstream Limit 0.713 - 1135.82 -- 

2. Hvdraulic Method Used 

Hydraulic Analysis !EC-RAS [HEC-2, HEGRAS, Other (Attach description)] 
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B HVDRAIILICS 1CONTlNUEDI -. ... ...... ,. ... 

3. pre - S ~ b m  rtal Review 0' I ~ ~ ~ r a ~ l  c Models I 
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 

I 
downloaded from http:/lwww.fema.gov/mit/tsdlfrm~so~,htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. if you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced reviewtime. ? 
HEC-2lHEC-RAS models reviewed with CHECK-2ICHECK-RAS? QYes QNo I 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Fioodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 6.4. Floodway File Name 
Revised or Post-Projed Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lwvvw.fema.gov/mit/tsd/en~modl.htm. I 

-. ...-. . ...-,.- "-...-,.,-...- 
) A  certlfled topographic map InLst oe s-om,nea showng rhe folloln, ng nformatlon (where app!tcable) tne noJndarles of tne effecr Te 
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 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 professionai engineer registered in the subject State; 
location and description of reference marks; and the referenced vettical datum (NGVD, NAVD, etc.). 

I 
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 regulatory floodway boundaries. Piease 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. 7 

0. COMMON REGULATORY REQUIREMENTS -. . . 

1 For C-OMR req-nsrs ao ease F ooa E evat;ons (BFEs) Increase? U Y e s  a h o  

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 project encroaches upon a regulatoryfioodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.' I 

I 2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? QYes B N o  I 
if Yes, attach evidence of regulatory fioodway revision notification. As per Paragraph 55.7(b)(l) 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.) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QNo 

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. 9 

- 
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Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 3S2WS2A (B33) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Espires Senfe~riber 30, ZOO5 I 

i 
- - . - I 

h PAPERWORK BLRDEI'. O S C - 0 s - R E  NOTICE i 
' 5lic repotting burden forthis form is  estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
I. 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, D C  20472, Papetwork 
Reduction Project (3067-0148). Submission of the form is  required to obtain or retain benefits under the National Flood Insurance f Pronram Please d o  not send vour comoleted su rvev  to the  above address. 

Flooding Source: 4S1 ES15A (F34) 
Note: Fill out one form for each flooding source studied. r I 
11. Reason for New Hydrologic Analysis (check all that apply) 

! Q Not revised (skip to section 2) a No existing analysis improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Cornparision of Representative 1%-Annual-Chance Discharges I 
Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cis) 

CPF34 13.55 1900 

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

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

Picase enc ose oli rele, an  mo0e.s n d gila format. maps con-putntons (~nc 13 ng comp~lation of pjrdmerers), and documentallon to s-ppon the net/ 
analvs s Tne doc~menl h~mercal  Modes Accecled t !I:EVA for F.FiP Jssae" '.s:s the illodes acce~leo ov FEMA Ths oocdnrnl can oe founc at I 

4. ReviewlApproval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.278 - 1270.89 

I 
Upstream Limit 6.207 - 1407.73 

2. Hydraulic Method Used 

HydraulicAnalysis HEC-RAS IHEC-2 HEC-RAS, Other (Attach description)] 
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I 5. HYDRAULICS 1CONTlNUEDl I - . . . - . . . - - . . . , . - . . . . . . - - , 

3. Pre -Submiha Ro\'ew of r:~ydra.. c Mooe:~ 

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

requirements, and that the data are comparable with the assumptions and limitations of HEC-2fHEC-RAS. CHECK-2 and CHECK-RAS 
I. respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 

\, 

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.gov/mit/tsd/frm~~o~.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is notvalid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes Q No 

4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 6.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name 

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

The document "Numerical Models Accepted by FEMAfor NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.govlmiVtsd/en~modl.htm. I 

-. ,.,-. . ...- ,.---...-,.,-...- 
) A  cortlfled topographlc map rns r  be ~ ~ u r n  rted stlow ng the fo ON ng ~nlorrnar on ( ~ n e r e  appl~cable) the oounoarles of rne effectwe 
lexlstina, and orooosed conditions 1%-annual-chance floodolain (for aooroximate Zone A revisions) or the boundaries of the 1%- and I 

floodplains and regulatory floodway (for det'ailed'zone AE, AO, and AH revisibns); location and alignment of all cross 1 
control indicated: stream, road, and other alianments (e.a.. dams, levees, etc.): current communitv easements and I 

boundaries of the requester'; propeiy; ceiification of a registered'p6fessional engineer registered in the subject State; 
descriotion 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 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. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? QYes  Q N o  I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP 
regulations: 

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

I 2. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For ILOMR requests, is the regulatory floodway being revised? a y e s  U N o  

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 LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

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. ? 

p- - -- -- - 
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FEDERA.. EMERGEhCY MAhAGEMENT ASENCY 
RlVERlNE STRUCTURES FORM I 0.M.B. No. 3067-0148 

B ~ i r e s  September 30, 2005 I 
estimate includes the time for reviewing 

uctions, searching existing data sources 
You are not required to respond to this rol number appears in the upper right 

any suggestions for reducing this burden to: 
Street, SW, Washington, DC 20472, P a p e ~ ~ o r k  

Reduction Project (3067.0146). Submission of the form is required to obtain or retain benefits underthe National Flood Insurance 
Proaram. Please do not send vour com~leted survev to the above address. 

I Flooding Source: 451 ES15A (F34) 
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 
LeveelFloodwall ............... complete Section E 
Sediment Transpo rt ......... complete Section F (if required) 

Descriwtion Of Structure 

1. Name of Structure: 35' Bridge I 
Type (check one): QChannelization Q BridgelCulvett Q LeveeIFloodwall Q Dam I 

D Location of Structure RM ,898 

Downstream LimiWCross Section. R~ 1 ,892 

Upstream LimitlCross Section: RM ,904 

2. Name of Structure: 
-- - ~ 

Type (check one): QChannelization Q BridgelCulvert Q LeveelFloodwall Q Dam 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiffCross Section: 

3. Name of Structure: 

Type (check one): QChannelization Q BridgelCulvert Q LeveeIFloodwall Q Dam 

Location of Structure: 

Downstream LimiWCross Section: 

Upstream LimiWCross Section: 

INote: For more structures. attach additional waaes as needed. 1 
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B. CHANNELIZATION 

Flooding Source 

Name of Structure I 
1. Accessorv Structures 

The channelization includes (check one): 
QLevees (Attach Levee/Floodwall S ~ t e m  Analysis Form - Section E) a Drop structures 
DSuperelevated sections PTransitions in cross sectional geometry 
D ~ e b r i s  basinldetention basin U Energy dissipator 
Do the r  (Describe): 

12. Drawina Checklist 

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

3. Hydraulic Considerations 

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

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

Qsubcritical flow u ~ r i t i c a l  flow a ~ u ~ e r c r i t i c a l  flow a ~ n e r ~ ~  grade line 

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the 
hydraulic jump is controlled without affecting the stability of the channel. I 
[;]I Inlet to channel QOutlet of channel At Drop Structures Q A ~  Transitions 
Do the r  locations (specify): 

C 
14. Sediment Transport Considerations 

Name of structure:39 Bridge 

I .  This revision reflects (check one): 

I h hew ar~dgelculvelt not moue eu n rne i: S 
b Mod fed  br~dao/culvert preu 0-s v mode ea n tne F S 

I New analysis-of bridgelcuivert p~eviously modeled in the FIS 

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

analyze the structures. Attach justification. 

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

Dimensions (height, width, span, radius, length) Erosion Protection 
Qshape (culverts only) kd Low Chord Elevations - Upstream and Downstream 
Q Material U T o p  of Road Elevations - Upstream and Downstream 
Q Beveling or Rounding QStructure Invert Elevations - Upstream and Downstream 
QWing Wall Angle QStream Invert Elevations - Upstream and Downstream 
Q Skew Angle QCross-Section Locations 
Q Distances Between Cross Sections 

14. Sediment Transport Considerations 

I Was sea m?nr rratispon cons uereo7 3 Yes 10 ho  f Yes, rnen f our Sect~on F (Sea menr'rranspon) 
f I\o men arracrj ,o..r e.m mar crl ior wh, rranswon Nas not co.?s unrel 

I I 
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• Explanations provided for FEMA Forms 

Form 2, Section A, #l 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation 

Form 2, Section B, #I 
The delineation being performed is a new delineation, 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067-0148 
Expires September 30, 1005 I 

I 
- - rn I 

PAPER NORK B JRDEh D SCLOSURE NOT.CE i 
- 5lic reporting burden for this form is  estimated t o  average 3 hours per response. The burden estimate includes the t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
. You are not required to respond t o  this collection of information unless a valid OMB control number appears in the upper right 
er of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
mation Coliections Management, Federal Emergency Management Agency, 500 C Street, SW,  Washington, DC 20472, Papeiwork 
uction Project (3067.0146). Submission of the form is  required to obtain or retain benefits underthe National Flood Insurance 

rogram. Please do  not send your completed survey  to the  above address. 

I Fiood~ng Source 4SlES20 (E44) 
Note: Flii oul one form for each fioodlng source studled I 

A. HYDROLOGY 

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

Q Not revised (skip to section 2) a No existing analysis r;/l Improved data 
Q Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparision of Representative IYCAnnuai-Chance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) Revised (cis) 
CPE38 33.52 2630 

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

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

Pease encluse a' rrle,,an models In a g 1s format mzps, com?ulat ons llciud ny com;Jlar on of .oararnelers.. at12 duculnenlalon lo s.ppotl lne ne* 
,s15 T7e documanl. "Nuncri:ci Moae.sArceo~ed ov 1:EMAfor NFIP . J s ? ~ c  sls the mocels acceplea ob FEMA Ths doc.men1 can be fo.no at 

I 4. ReviewlApproval of Analysis 

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

15.  Impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? a y e s   NO If Yes, then Rii 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 

Description Cross Section Water-Suriace Elevations (ft ) 
Effective ProposedIRevlsed 

Downslream Limit 0.276 1306.05 

I 
Upstream L I ~ I ~  1.054 i327.61 

2. Hvdraullc Method Used 

Hydraulic Analysis HEC-RAS [HEC-2, HECRAS, Other (Attach descfiption)] 
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6. HYDRAULICS 1CONTINUEDI 

~FEMA has develoned two review nroarams. CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hvdraulic models. 1 . - 
,s ecr ve y. ~ n e s e  rer efl programs Ler fy roat ine .l)ora.. c est mates aria asst.r&t?ns .i m,? model oara arc? rn aczo:oance w:ih I \ F  P I l r t p  

reu.. rements ana ioar rne oala a.0 comnarao e w tn me ass-mnr ons ano ,rn rat on? of dEC-3lr,EC-RAS CmECK-2 a:ia CnECK-RAS 
aent fy areas of potent:: error or concern Tnese roo s oo n31 rep ace eng neefng ,..ogtnent Cr iECX-2 and Cr-IECX-RAS can ne 
ao*!l oaded from hno //w fzma ao~/mir/tsulfrrn soir httn We recommetio tnar bou revfew \o.u dEC-2 ano rlEC-RAS models warn I I '  I 
CHECK-2 and CHECK-RAS. If you2isagree with :message, please attach an expianation 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? QYes No 

4. Models Submitted 1 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note B.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
"Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:/lw.fema.gov/mitltsd/en~modl.htm. I 

C. MAPPING REQUIREMENTS ~~~ ~ ~ ~ . ~- ~~ 

/A certified towoarawhic maw must be submitted sliowina the followina information (where a~~l icable) :  the boundaries of the effective. 1 
extsr ng ana proposed condjr,ons 1%-ano..a -cl~ance f.ocdpla n (for aiprox mare zone A rev.sons) orine no-ndartes cf tne 1%- anc 
0.2%-ann..a -cnarlce floodnlains and lea-~atorv floouwa{ (for deta eo Zone AE AO, ano Ad rev sions): locar on ano a anmeit of a I cross I I 
sections with stationing cdntro~ indicated; stream, road, and other alignments (e.g.,'dams, levees, etc:); current commthity 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 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. 

D. COMMON REGULATORY REQUIREMENTS 

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

I Tne proposeo pioject c?ncroacnes -pot1 a reg~larory Iloadway and vdo~ a ros ..t in increases anovu 0 CO fool. 
Tne proposed p-o;ect encroacnes -pon a SFhA witn BFEs esranl~shed ana vvo- o result n Increases ano4e 1.00 foot I 

12. Does the request involve the placement or proposed placement of fill? QYes QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. I 

I 3. For LOMR requests, is the regulatory floodway being revised? D y e s  @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 regulatoryfloodway. (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 oan be found in the MT-2 Form 2 Instructions.) I 

I 4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QNr 

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

Form 2, Section A, # l  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for hibutary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, # l  
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

I 0.M.B. No. 3067.0148 
Expfres Septwtber 30, ZOO5 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 
1 - ~ b l i c  reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the t ime for reviewing 

(ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
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, P a p e ~ ~ o r k  
Reduction Proiect 13067.01481, Submission of the form is reauired t o  obtain or retain benefits under the National Flood Insurance F . . 
Program Please d o  no t  send your  completed survey  to the above address I 
I Flooding Source: 451 ES21 (E45) 
Note: Fili 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) a No existing analysis U Improved data a Alternative methodology Q Proposed Conditions (CLOMR) Changed physical condition of watershed 

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
DVE25 52.97 1370 

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

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

co:lo;e 2:I re evanl mooe 5 in 2 gla format, raps  conputalions , r c m  ng ccmp-la! or, of raramelers) ona aoc.minla1 on lo s.ppol !he n t u  
a ~ a  ,s s Tne aoc~ment F.~m?:!cel Voaes Accepted or FEMAfor h'iP Usage 61s !he moues dccepleo o, FEMA Tn b uoc.men czn 3e fo~na rtl. I 
http: i~.fema.govlmit~sdlen~modl.htm. 

4. ReviewIApproval of Analysis 

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

5, Impacts of Sediment Transpod on Hydrology 

Was sediment transpod considered? m ~ e s   NO If Yes, then fill out Section F (Sediment Transpod) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

8. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.000 1300.12 

2. Hvdralrlic Method Used 

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

3. Pre -Submittal Review of Hvdrauilc Models I 
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 

I 
downloaded from http:llwww.fema.govlmit!tsdlfrm~soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes Q No I 

14. Models Submitted I 
Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
"Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/miVtsd/en~modl,htm. I 
t I 

C. MAPPING REQUIREMENTS 

)A certified tOP0~raphiC map must be submitted showinn the following information (where applicable): the boundaries of the effective, 1 
exlsung, ana proposed con i t  ons 1%-ann,a -chance f o&ap a n (for aiprox mare Zone A re, s;ons) o:tlie bo~naar es of tne 1%- ana 
0.2%-annha -cnance flcodp a 11s and reg, atory fiooowar ;for aetai,ea Zone AE A 0  ana Ah revslons) ocat on an0 alignmenr of a .  cross I I 
sectlons hr rn starion ng conrro na~car&, stream, roaa aria orher a lgnmenrs (e y , aams lebees, et-) c,ir:ent comm&~;t/ easements ana 
no~naar.es no~noar~es of tne roa,esrer s vro~eriy, cen f cat on of a reg srerea profess ona cnqineer tcg~srerea n tne s~biecr Stare I 

7 

Ilocation and description of reference marks; and the referenced vertical datum (NGVD, N A V D , ~ ~ ~ . ) .  
- 

Note that the boundaries of the existing or proposed conditions floodplains 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%-annual-chance floodplains and regulatory floodway 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. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? a y e s  Q N o  3 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
reguiat~ons: . The proposed project encroaches upon a regulatory fioodway and would result in increases above 0.00 foot. 

The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. I 
12. Does the request involve the placement or proposed placement of fill? QYes QNo I 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

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

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

If Yes, piease attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notification can be found in the MT-2 Form 2 Instructions. ? 
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0 Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 4SlES21 (E45). 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I 1:t'DEQA. Ch'ERGCI.CY V.Ai:AGEMENT AGENCY O..) lR.  \u 306--0118 
RlVERlNE HYDROLOGY & HYDRAULICS FORM ~xpirer Seprnlth~r 30, 2u05 

. You are not required to respond t o  this collection o f  information unless a valid OMS control number appears in the upper right 

Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067.0148) Submission of the form is  required t o  obtain or retain benefits under the National Flood Insurance 
Pr3grzim Please do not serid you r  completed survey  to the above address. I 

1 
Flooding Source: 4S1 ES23 (F20) 
Note: Fill out one form for each flooding source studied. I I 

A. HYDROLOGY 

~ z n  for ~ew~yd ro log l c  Anaiysls (check all that apply) 

I Not revised (skip to section 2) r, No existing analysis U Improved data 
Q Akernative methodology 0 Proposed Conditions (CLOMR) Changed physical condition of watershed 

12.  
Comparision of Representative lo/oAnnual-Chance Discharges 

Drainage Area (Sq. Mi.) FiS (cfs) Revised (cfs) 
88.56 1260 

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

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

Please enclose all relevant models in digital format. maps, computations (inciuding computation of parameters), and documentation to suppolt the new 
analysis. The document, ''Numerical Models Accepted by FEMAfor NFlP Usage"1ists the models accepted by FEMA This document can be found at: 

Review/Approval of Analysis 

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

Impacts of Sediment Transport on Hydrology 

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

8. HYDRAULICS 

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

Downstream Limit 0.000 1299.09 

2. Hvdrauiic Method Used 

Hydraulic Anaiysis HEC-RAS [HEC-2, HEC-RAS. Other (Attach description)] 
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8. HYDRAULlCS(C0NTINUED) 

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

requirements, and that the data are com~arable with the assumwtions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS 
I respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP , 

aenr f, areas of potenta error or co~icern. Tnese tools do nor rkp~ace eng neer ng .-dgtner:. ChECX-2 arc: CI-IECX-RhS can oe 
aown oaacd from nnr, ~ l w w f e m a  oovlm ursolf-m sofrhrm We recommend rliar vou rev eiv vo-r I-IEC-2 a.10 HEC-RAS mo3e s (N 111 

I CHECK-2 and CHECK-RAS. If you &agree with ;message, please attach an expianation 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 
IHEC-ZHEC-RAS models reviewed with CHECK-ZCHECK-RAS? QYes @No I (4. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model" Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMAfor NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.govlmit/tsd/en-modl.htm. I 

C. MAPPING REQUIREMENTS ~~~~ ~~ ~ ~ 

A certified t0DOgt'a~hic  ma^ must be submitted showina the followina information (where aw~licabie): the boundaries of the effective, 3 
exlstlng ana proposeo conu'r ons 1%-anna -chance f o;dplaln (for ap-prox mare zone A rev sions) or lne bo~naaries of rne IC/o- ana 
0 2%-anndal-cnance f o o a ~  a ns and reaL arorv i o o a w a ~  for  deta ea Zone HE. AO, ana Ah revis~ons) locat~on and a qnrnenr of al cross I I 
I sections with stationing control indicated; stream, road, and other alignments (e.g.,'darns, levees, etc); current commuiity 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 
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 fioodplains 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. 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? Q Y e s  QNO 

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'no proposea projecr encroacnes ..pon a reg-.aror/f.oodway ana would res- r in Increases aoove 0.00 foot 
Tne proposna projecr encroacnes -pan a SFnA w m BFEs esrao sned and woAlu result n Increases aboge 1 00 foot I 

2. Does the request involve the placement or proposed placement of fill? QYes QNo 

If Yes, the communitv must acknowledae that the area to be removed from the saecial flood hazard area, to include anv structures or 
proposea strucr-res 'meers (?vt I meet);, of me stanaaras of the me ioca f ooap1a n orc nances and 1s (w II be) reasonau y safe from 
f ooa ng in accoraance w.rh NFlP reg~lar on 44 CFR 65 2(c) nlease see tne MT-2 lnstrucr,ons for more lnformat on 

3. For LOMR requests, is the regulatoryfloodway being revised? B y e s  @NO 

If Yes, attach evidence of regulatoryfloodway 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 regulatoryfloodway is being added. Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QN 

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

Form 2, Section A, #I  
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is 4SlES23 (F20) 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY 8 HYDRAULICS FORM 

I O.M.B. No. 3067-0148 
Explr'es Sseptentber 30, 2005 I 

L 
. - - - - 

I 

h ?APEI?WJORK DURDEN DISCLOGLRE h O T C E  1 
I"-tblic reporting burden for this form is  estimated to average 3 hours per response. The burden estimate includes the  t ime for reviewing 

uctions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
You are not required t o  respond to this collection of information unless a valid OMB control number appears in the upper right 

rmation Collections Management. Federal Emergency Manage gency, 500 C Street, SW,  Washington, DC 20472, Paperwork 
uction Project (3067-0148). Submission of the form is required in or retain benefits under the National Flood Insurance 

rogram. Please d o  not send your completed survey to the  ab 

l ~ l o o d i n g  Source: 4SlES9 (E49) I 
I ~ o t e :  Fill oui one form for each flooding source studied. 1 

A. HYDROLOGY 

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

0 Not revised (skip to section 2) m No existing analysis Q Improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) Q Changed physical condition of watershed 

2. Comparision of Representative 1Yc-Annual-Chance Discharges 

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

CPE49 37.43 3460 

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

a Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HEC-1, HEC-HMS, etc.] 
Regional Regression Equations 0 Other (please attach description) 

P 
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 FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:lW.fema.gov/mitRsd/en-modI.htm. 

I 4. ReviewlApproval of Analysis 

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

15. impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? a y e s   NO If Yes, then f~ l l  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-Sulface Elevations (ft.) 

Effective ProposedIRevised 
Downstream Limit 0.125 1258.06 

Upstream Limit 3.282 1338.94 

2. Hvdraulic Method Used 

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

13. Pre -Submittal Review of Hvdraulic Models I 
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 

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

IHEC-~IHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 6.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 

Other - (attach description) Natural File Name Floodway File Name I 
*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFIP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mit/tsd/en~modl.htm. I 

C MAPPINC: RFOIIIRFMFNTS - . . . . . . . . . . . - . . - - - . . . -. . . -. . . - 
A certlfled topographic map niLst be s-om nea snoN ng me fo ow ng Informal on (where app cab c) tne oobnaar~es of rne effective, i 

lexistina, and uroposed conditions 1%-annual-chance floodulain (for approximate Zone A revisions) or the boundaries of the 1 %- and I 
0.2%-annual-chance floodplains and regulatory floodway (fbr detailed'zone AE, AO, and AH revisibns); 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; 
iocation 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% -annual-chance floodplain and regulatory floodway at the upstream and 
downstream limits of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

1 For CLOMR requests, do Base Flood Elevations (BFEs) Increase? U Y e s  O N 0  I 
For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP 
regulations: 

I The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

(2. Does the request involve the placement or proposed placement of fill? D y e s  U N o  I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? Q Y e s  &No e 
I f Yes, artach ebldrnce of regu arory f oooway revislon 1101 f car on As per Paragrapn 65 7(0)(1) of me hF P regJ atlons, nct ftcar 011 is 

re(!.. re3 i3 r  rea~esrs t~\olulna rev6 ons lo tr~e rea~larorv i.ooo ~ a v .  (Nor reu.. rea for revisons ro armox mate 1%-alin..al-cnance I . . 
f obop alns [srldled Zone A leslgnar on] Jnless a reg.. aror, f l ooo~ay  s DO ng aoaed E ernenrs ana exarnp es of reg.. arory floocwdy 
rs 1 5  on nor f car o i  c3n oe found in me M r-2 Form 2 nstrt ct ons ) I 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? D y e s  QNo 

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. 9 
- - - 
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FEDERAL EME'IGEF!CY VAhAGEMEhT AGEhCY 
RlVERlNE STRUCTURES FORM I 0.Al.B. No. 3067-0148 

Erpir'es Srpferwber 30, 2005 I 

blic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
ructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papenwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

Flooding Source 4S1 ES9 (E49) 
Note: Fill out one form for each floodina source studied. I 

A. GENERAL 

Complete the appropriate section@) for each Structure listed below: 3 
Channelization ................. complete Sedion B 
BridgelCulvert ................. complete Section C 
Dam ................................ complete Section D 
LeveelFloodwall ............... complete Section E 
Sediment Transpo rt......... complete Section F (if required) 

l~escr ipt ion Of Structure 

Name of Structure: 11 - 5 6  x 39" CMP's 

Type (check one): QChannelization @ BridgeJCulvert Cj LeveeIFloodwall Cj Dam 

D 
Locatlon of Structure: RM 0,566 

Downstream LimiffCross Section: R~ 0,552 

Upstream LimiffCross Section: RM 0.580 

Name of Structure: 

Type (check one): QChannelization QBridgeICulvert Q Levee/Floodwall Q Dam 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

Name of Structure: 

Type (check one): QChannelization Cj BridgeICulvert Q LeveeIFloodwall Q Dam 

Location of Structure: 

Downstream LimiffCross Section: 

FEMAFOrm 81.898, SEPT 02 Rlverlne Structilres Form MT-2 Form 3 Page 1 of 



8. CHANNELIZATION 

Name of Structure: 

1. Accessorv Structures 

The channelization includes (check one): 
DLevees (Attach Levee/Floodwall System Analysis Form -Section E) Drop structures 
a ~ u ~ e r e l e v a t e d  sections DTransitions in cross sectional geometry 
DDebris basinldetention basin Energy dissipator 
Do the r  (Describe): 

2. Drawinq Checklist 

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

3. Hydraulic Considerations 

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

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

m ~ r i t i c a l  flow D ~ u ~ e r c r i t i c a l  flow Energy grade line 

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

Dln let  to channel QOutlet of channel u ~ t  Drop Structures Q A ~  Transitions 
Do the r  locations (specify): 

4. Sediment Transport Considerations 

C. BRlDGElCULVERT 

Name of structure: 

1. This revision reflects (check one): 

New bridgelculvert not modeled in the FIS 
0 Modified bridgelculvert previously modeled in the FIS 
a ~ e w  analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 

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): 

a Erosion Protection 
kd Low Chord Elevations - Upstream and Downstream 
m ~ o p  of Road Elevations - Upstream and Downstream 
QStructure Invert Elevations - Upstream and Downstream 
BStream Invert Elevations - Upstream and Downstream 

Cross-Section Locations 

4. Sediment Transport Considerations 

Was sediment transport considered? QYes Q No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why transport was not considered. 
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• Explanations provided for FEMA Forms. 

Form 2, Section A, #1 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated. 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation 

Form 2, Section B, #1 
The delineation being performed is a new delineation. 

Form 2, Section B, #4 
The model file name is Waterman Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



I FEDERALEMERGEhCYMAhAGEMENTAGENCY O.M.B. No. 30674148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM npires Sepremb~r 30, ZOOS 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
Public repotting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing 
itructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 

1. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 
er of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 

Information Collections Management, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472, Papelwork 
Reduction Project (3067-0148). Submission of the form is required to obtain or retain benefits under the National Flood Insurance F 
Program Please do not send your completed survey t o  the above address. I 
I 

Flooding Source: Waterman Wash 
Note: Flii out one form for each flooding source studied. I 

A. HYDROLOGY 

1. Reason for Flew rlydrologic Analysis (cneck a i tnar apph i 
Cj Not revised (skip to section 2) P No existing ainalysis C11 improved data 
Q Alternative methodology Q Proposed Conditions (CLOMR) 55 Changed physical condition of watershed 

2. Comparision of Representative 1%-AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FiS (cfs) 
Confluence at west prong (B12RIV) 262.59 22850 
Confluence at Gila River (A62RIV) 422.19 33600 

Revised (cfs) 
21730 

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

a Statistical Analysis of Gage Records PrecipitationIRunoff Model HEC-l [TR-20, HEC-1, HEGHMS, etc.] 
Cj Regional Regression Equations CL 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 NFiP Usage" lists the models accepted by FEMA. This document can be found at: 
http:/hww.fema.govhitnsd/en_modl.htm. 

4. ReviewIApproval of Analysis 

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

15. 
impacts of Sediment Transport on Hydrology 

I Was sediment transport considered? Q ~ e s  NNO 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 
15.600 

ProposedlRevised 
Downstream Limit See - 1141.0 1141.0 

I 
Upstream Limit 36.434 ?52?.?0 

2. Hydraulic Method Used 

Hydraulic Analysis HEC-RAS IHEG2, HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS ICONTINUEDI 

. Pre -Submittal Review of Hydraulic Models 1 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-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:/~.fema.gov/mitltsd/frm~softhtm. 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. 

I 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. T 

IHEC-NEC-RAS models reviewed with CHECK-ZCHECKRAS? QYea @No I 
14. Models Submitted I 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Note 8.4. Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name Floodway File Name 
Other - (attach description) Natural File Name Floodway File Name I 

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. I 
The document "Numerical Models Accepted by FEMA for NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http://w.fema.gov/mifftsdlen~modl.htm. I 

C. MAPPING REQUIREMENTS .. ...... . ~~ ~~ ~ 

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatoryfloodway 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 regulatoryfloodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatoryfloodway at the upstream and 
downstream limits of the area of revision. 7 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Eievatlon 

I 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 Tne proposea pro~ecr encroaches ,pon a regulatory f.ood#ay and would resh t n Increases aoove 0 00 foot 
The proposed project encroaches upon a SFrlA w~th BFEs eslaol snea and wo. d res.. I in Increases above 1 00 foot I 

I 2. Does the request involve the placement or proposed placement of fill? D y e s  QNo I 
If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (w~ll meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFlP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions for more information. I 

13. For LOMR requests, is the regulatory floodway being revised? D y e s  &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 I %-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 

F 

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? QYes QNo 

If Yes. olease attach uroof of uroueltY owner notification and acceptance (if available). Elements of and examples of property owner ) not f car on can oe fo;,na in tt;e M T - ~ F O ~ ~  2 lnstr.ctlons 1 - 
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0. CHANNELIZATION 

3 
Flooding Source: 

Name of Structi~re: 

1. Accessory Structures 

The channelization includes (check one): 
0 Levees (Attach LeveeIFloodwall System Analysis Form - Section E) a D r o p  structures 
Q~u~e re leva ted  sections a~rans i t ions  in cross sectional geometry 
Q Debris basinldetention basin u ~ n e r ~ ~  dissipator 
Q ~ t h e r  (Describe): 

12 Drawinq Checklist 

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

13. Hydraulic Considerations 

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

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

I ~ ~ u b c r i t i c a l  flow a ~ r i t i c a l  flow a ~ u ~ e r c r i t i c a l  flow Q ~ n e r g ~  grade line 

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

a l n l e t  to channel QOutlet of channel At Drop Structures Q A t  Transitions 
QOther locations (specify): 

4. Sediment Transport Considerations 

Was sediment transport considered? a Yes a No If Yes, then fill out Section F (Sediment Transport). 

1 If No, then attach your explanation for why sediment transport was not considered. I 
C. BRlDGElCULVERT 

Flooding Source: Waterman Wash I 
11 .  This revision reflects (check one): I 

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

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
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. 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 
Q~imens ions  (height, width, span, radius, length) Erosion Protection 
Qshape (culverts only) 6d Low Chord Elevations - Upstream and Downstream 
UMaterial Q T O ~  of Road Elevations - Upstream and Downstream 
l3Bevelina or Roundina QStructure Invert Elevations - Upstream and Downstream 
f i ~ i n g  i a l l  Angle I n S k e w  Anale 

a ~ t r e a m  Invert Elevations - Upstream and Downstream 
OCross-Section Locations I ~ is tanceg Between Cross Sections 

14. Sediment Transport Considerations 

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

I 
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Waterman Wash 

Explanations provided for FEMA Forms. 

Form 2, Section A, #I 
The previous study prepared by Cella Bar (1991) did not breakdown the watershed into 
enough sub-basins to adequately define the hydrology for tributary wash to be delineated 

Form 2, Section A, #5 
See section 6 of the TDN for further explanation. 

Form 2, Section B, #1 
The delineation being performed is a new delineation. The downstream cross section is 
at the confluence of the west prong. The Cella Bar study ended at this location. 

Form 2, Section B, #4 
The model file name is Waterrnan Wash. 

Form 2, Section D, #3 
It is a new study with approximate Zone A analysis. Administrative floodways are being 
delineated. 



SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

The Flood Control District of Maricopa County provided aerial mapping and 10' 
contour mapping. 

The surveying performed for hydrologic and hydraulic modeling was by: 
Engineering Alliance 
5727 North 7'h St. Suite 120 
Phoenix, AZ 85014 
(602) 248-4203 
Thomas Lavalette, R.L.S., Registration No. 37258 

Initial survey was completed from September 16 to the 18,2003 and supplemented 
on October 3,2003. Additional survey was completed on August 19,2004 and 
September 22,2004. 

3.2 Mapping 

The Flood Control District of Maricopa County provided the mapping. Aerial 
photographs and 10' contour mapping were used to conduct the study. Stewart 
Geo-Technologies performed the mapping. The flight date is Dec. 2000. 

a The vertical datum for the GDAC'S (taken from the Maricopa County Department 
of Transportation) is NAVD88. The horizontal datum is NAD 1983. The previous 
study by Cella Barr was based on NGVD29 so a program called VERTCON from 
the National Geodetic Survey website was used to convert elevations from NGVD29 
to NAVD88. The website is: 
http:Nwww.ngs.noaa.gov/TOOLS/Vertcon/vertcon.html. 



SECTION 4 HYDROLOGY 

4.1 Method Description 

4.1.1 Hydrology Model 
The Corps of Engineer's HEC-1 computer hydrograph program version 4.1 was used to 
evaluate hydrology at various concentration points. The HEC-1 input data was generated 
from 10-foot contour mapping, aerial photographs, the ArcView GIs program, and the 
Flood Control District of Maricopa County's Drainage Design Management Systemfor 
Windows (DDMSW) version 2.1.0. The 100-year, 24-hour storm is the event used to 
model the watershed. Green-Ampt is used to calculate loss parameters. The S-Graph 
method was selected as the unit hydrograph for Waterman Wash since it is a major 
watercourse with a contributing watershed of 422 square miles. 

Major sub-watershed boundaries were selected based upon hydrologic isolation fiom the 
rest of the watershed. Sub-basins were located within the sub-watersheds at 
concentration points of interest, at confluences of two or more sub-basins, or at locations 
of split flow. None of the minor diversions or stock tanks within the study area were 
assumed to have an impact on peak flows. 

Two HEC-1 models were created for the Waterman Wash study area. In the first model, 
the Southern Pacific Railroad acts as a levee (WW with Railroad). In this model the low 
flow is routed through the railroad structures while excess runoff is diverted, to the east, 
along the railroad embanhent. Ultimately the diverted flows are conveyed into non- 
engineered storage ponds. These ponds are created at local low points upstream of the 
railroad embankment. Ponding depths were calculated based upon stage-storage- 
discharge relationships. Ponded flows pass under the railroad through structure of 
various sizes 

In the second model (WW no Railroad) the levee created by the Southern Pacific 
Railroad embankment is ignored. Runoff continues along the historic flow paths without 
storm water being diverted at the railroad structures. By modeling both cases the impact 
the railroad embankment has on the 100-year storm can be determined, see Appendix 
D.6. 

4.1.2 Soil 
Three different soil surveys from the Natural Resources Conservation Service (NRCS) 
were used. Two of the soil surveys are within Maricopa County and the third is in Pinal 
County. Using a shapefile of the sub-basin boundaries in ArcView, it was possible to cut 
the soil data for each sub-basin. The soil data for each sub-basin was exported to a 
database file and then imported to DDMSW. 

A problem was encountered during the gathering of soils data that is described in Section 
4.3.1. Refer to the soils map (Exhibit 1, in Book 5 of 5) for graphical representation of 
the soils located within the Waterman Wash watershed. The soils data can be found in 
Appendix D.2. 



4.1.3 Land UseNegetative Cover 
Land use was assigned based on aerial photographs and field investigation. The desert 
areas had significant variations in vegetation so a representative vegetative cover 
percentage was assigned to typical areas following the field reconnaissance. The 
vegetative cover for other land uses was identified from aerial photographs and includes 
Low Density Residential, Medium Density Residential, High Density Residential, 
Industrial, Park, Commercial and Aggriculture. These areas were assigned vegetative 
cover based upon their land uses in accordance with the Drainage Design Manual for 
Maricopa County, Arizona: Volume I Hydrology. The land use data and vegetative 
cover can be found in Appendix D.2 and on Exhibits 2 and 3 (Book 5 of 5). 

4.1.4 Split Flows 
There are many split flows within the study area. Split flows were modeled using normal 
depth calculations modeled with the FlowMaster program. A rating cuwe was then 
developed to determine the amount of flow for each direction within the split. The HEC- 
1 DI and DQ cards were then developed from the rating curves. Split flow data can be 
found in Appendix D.5. 

4.1.5 DiversionIStorage behind the Union Pacific Railroad Embankment 
In the WW With Railroad model there are 45 structures for the conveyance of storm 
water at the railroad embankment. For each structure, a model was created in 
FlowMaster and HY-8. The flow through the structure and over the rail embankment * was diverted downstream and the flow along the dike was routed, along the embankment, 
to the next downstream structure within the Hec-1 model. Diversion data can be found in 
Appendix D.5. 

The concentration point at sub-basin C25 is a local low point where a storage pond 
develops. Due to the nature of this pond no flow is diverted from Watershed C to 
Watershed D, however, to stay below the maximum nine hydrographs, 100% of the flow 
was diverted to the north to CP C33F and 0% of the flow, using a "dummy divert", was 
routed from CP C25 to CP D09. 

The storage volume of the ponds in Watersheds C and F are estimated using the contour 
and aerial mapping to lay out elevation rings then a digital planimeter was used to 
measure areas from which storage volumes are calculated. Each pond has at least one 
outfall so stage-storage-discharge relationships were developed and included within the 
HEC-1 model. 

4.2 Parameter Estimation 

4.2.1 Drainage Area Boundaries 
Some of the study area is located within the Cities of Goodyear and Avondale. However, 
the majority of the study area is within unincorporated Maricopa County, with a small 
area located within Pinal County, the project is generally located south and southeast of 



the City of Goodyear, Arizona. The watershed is located between the Maricopa and 
Sierra Estrella Mountains. The watershed is approximately 422 square miles as shown on 
the General Watershed Map (Figure 4.2.1). 

4.2.2 Watershed Work Maps 
Exhibits 1 through 3, in Book 5 of 5, are the overall maps for soils, land use and 
vegetative cover. All of the work maps were created using either ArcView or AutoCAD. 

Schematics 
Schematics of the HEC-1 model are included in the roll of maps following this report. 
These schematics are labeled S-1 through S-10 and are separated by major watershed 
boundaries but can be referenced together by the overall map also included. Because 
there are multiple HEC-1 models, there are also With Railroad and No Railroad HEC-1 
schematics for each of Watersheds C, D, E and F. 

The watershed was broken into ten major sub-watersheds (labeled A-J). Within each 
major basin, the sub-basins were numbered based upon a combination of the major basin 
letter and a unique number to give each sub-basin its own identifier (i.e. A01). 
Concentration points are labeled in accordance with the subbasin ID (i.e. CP A01) except 
for concentration points along Waterman Wash which use RIV (i.e. AOlRIV). Routes 
are labeled according to which subbasin that they are leaving. If flows were routed from 
CP A01 to CP A02, the route would be labeled RCPAOI. Diversions are numbered 
similarlv to concentration voints. For examvle, a divert at CP A01 would be D A01. The 
diverted flow carries the DV precursor whereas the returned divert is identified with DR. 

@ Hydrolom Maps 

The hydrology maps are labeled H-1 through H-10 similarly to the schematic maps. 
These maps show the calculated hydrologic data from the HEC-1 model. The peak 
discharges displayed on these maps are the largest flow from either the With  ailr road or 
the No Railroad models. Additional information on these maps include the longest flow 
path within the sub-basin and the channel route length. 

4.2.3 Gage Data 
There is a United States Geological Survey (USGS) stream gage (09514200 - Waterman 
Wash near Buckeye, Ariz.) located on Waterman Wash approximately 3.5 miles 
upstream of the confluence with the Gila River near the intersection of Ray Road and 
Airport Road. This stream gage was in operation from 1964 to 1999 with 33-years of 
collected data. 

The Flood Control District of Maricopa County (FCDMC) has two rain sensors located in 
Waterman Wash. One is located at the confluence of Waterman Wash and the Gila River 
(6880). The other is located at Waterman Wash and Rainbow Valley Road (6830). 
There is also a Water-Level Sensor (stream gage) at Rainbow Valley Road and 
Waterman Wash (6833) that began operation in 1999. This stream gage has only seen 
relatively minor flows since its inception. 



4.2.4 Statistical Parameters 

e Data from the USGS stream gage was analyzed and the guidelines from the Water 
Resources Council Bulletin 17B was used to estimate the 100-year peak discharge. These 
results were compared with those from a previous study by Cella Barr entitled 
Hydrologic Analysis ofthe Waterman Wash in Maricop~ County, A~rizona (1 988). The 
table below compares the results between the two studies based upon the Log-Pearson 
Type 111 Statistical Analysis (see Appendix D.l). 

Table 4.2.4 Comparison of Peak Discharges by Statistical Analysis 

Gage Station Drainage Area Cella Barr* EEC 
[sq. miles] [I9881 [2004] 

USGS stream Gage 09514200 "Waterman 1 420 1 9,000 cfs / 12,800 cfs / 
Wash near Buckeye, Ariz." (1964-1999) 

I I I i I 
* from Cella Barr report (1988) 

It should be noted that with the additional gage data records the trend appears to show an 
increase in peak discharge. It is our opinion that the available stream data is not adequate 
to determine the 100-year peak discharge for Waterman Wash and therefore, the results 
of the statistical analysis will not be used for this study. 

Another reason for the development of the flood estimate from precipitation models a (HEC-I) is that in addition to calculating the peak discharge on Waterman Wash this 
study also calculates discharges on many tributaries to Waterman Wash from which 
floodplains will be developed. 

4.2.5 Precipitation 
NOAA Atlas 11, Precipitation Frequency Atlas ofthe Western United States, Volume 
VIII, Arizona was the source of the isopluvial maps used to determine the 100-year 24- 
hour rainfall. The point precipitation value was found to be 4.40-inches (see Appendix 
D.l). Based upon District criteria, for a watershed of this size, a 24-hour general storm 
was selected using the SCS Type I1 distribution. The point rainfall was areally reduced 
using JD records, in the HEC-1 models, to obtain an equivalent uniform depth of rainfall 
over the entire watershed. Therefore, the HC records, at each concentration point, 
include the contributing area to that concentration point which is used with the JD records 
to areally reduce the point rainfall. 

4.2.6 Physical Parameters 
The following sections describe how the physical parameters were estimated for sub- 
basins within the watershed. DDMSW output of these parameter estimations can be 
found in Appendix D.2. 

4.2.6.1 Rainfall Losses 
Rainfall infiltration losses were calculated using the District's DDMSW software. The 
rainfall loss method was Green and Ampt. Soil parameters were taken from three NRCS 



soil surveys. Two of these studies were within Maricopa County and the third from Pinal 
County. Discrepancies between soil surveys were found at locations where soils crossed 
the boundaries between surveys (see 4.3.1 for further description). The soils data was 
input into the DDMSW model which partially bases rainfall losses on soils. Appendix 
D.2 includes output tables for soils, land use and a combined basin data table that 
documents parameter estimation for each sub-basin. 

Surface retention losses include all rainfall losses not associated with infiltration. These 
losses include depression storage, interception and evaporation. For Waterman Wash 
these losses are based upon land use and surface cover. The District has a prepared table 
in their Drainage Design Manual for Maricopa County, Arizona, Volume I Hydrology 
covering land use and surface retention loss. These values, for the initial abstraction 
(IA), were applied to the sub-basins in the DDMSW program. 

The percent impervious input data is based upon land use and the representative values 
described within the District's Drainage Design Manual. The data is included in the 
default parameters of the District's DDMSW program. 

4.2.6.2 Unit Hydrograph 
The S-Graph method was selected as the unit hydrograph to model Waterman Wash since 
it is considered a major watercourse. It has a contributing watershed of 422 square miles 
that are broken down into nine distinct sub-watersheds labeled A through I. Each of the 
sub watersheds include multiple sub-basins that vary in size from a fraction of a square 
mile to in excess of 15 square miles. The majority of the watershed is undeveloped a desert with some farmland centered around the lower reaches of Waterman Wash. For 
the DDMSW input, each sub-basin was given an S-Graph of Phoenix Valley, Phoenix 
Mountain, DesertIRangeland, or Agriculture. The type of S-graph selected for each sub- 
basin was based on the highest percentage of land use within the sub-basin. 

4.2.6.3 T, and Lag 
Basin lag was estimated from watershed characteristics using the following equation. 

Lag = c{(L*L,,)Is~.~}~ 

where L = length of the longest watercourse in miles 
Lca = length along the watercourse to a point opposite the centroid in miles 
S =watercourse slope in feet per mile 
C = 24Kn and m =0.38 (USACE, 1982) 

or C = 26Kn and rn = 0.33 (USBR, 1987) 
and Kn =variable dependant upon the selection of S-Graph type 

The study area includes mountain, foothill and valley runoff and some of the sub-basins 
include all three types of runoff. In an effort to appropriately model these sub-basins and 
not underestimate the lag due to an unreasonable large average slope; the following 
method was used to determine the mean slope for the sub-basin calculations. The method 
used was in accordance with the District's Drainage Design Manual. Tables for these e 



adiusted sub-basin slopes can be found in Appendix D.2. The slope values were then 
input into the DDMSW as "customized" values. 

1. For 0 < S <= 200 ftlmile, Sadj = S 
2. For 200 < S <= 600, Sadj = Q + alS + a2s2 + a3s3 + ads4 + ass5 + + a7s7 

where: Q = 6.725897827Ei-02 a3 = -8.902683621E-04 a6 = 3.721 179614E-12 
a1 = -1.634093666E+O1 a4 = 2.552852266E-06 a7 = -1.374400319E-15 
a2 = 1.739404649E-01 as = -4.20353241 1E-09 

4.2.6.4 NSTPS 
Initially in the HEC-1 model the number of routing steps for every route was set to one. 
The model was then run and discharges and cross-section data were modeled in 
FlowMaster to obtain channel velocities. The number of routing steps for channel 
reaches were then estimated using the following equation: 

The reach lengths were measured using Arcview, the velocities were taken from the 
Flow Master worksheets, and the NMIN was a constant, 10 minutes. Once NSTPS were 
calculated, the new NSTPS were placed into the model and the model was rerun. The 
process was continued for as many iterations as necessary until the NSTPS no longer 
fluctuated. If the NSTPS value continually fluctuated between two numbers, the smaller 
value was used. 

4.3 Problems Encountered During the Study 

4.3.1 Special Problems and Solutions 

4.3.1.1 Soil Surveys 
One problem encountered during this study was related to the soil surveys. The Flood 
Control District of Maricopa County has Green and Ampt parameters estimated for 
several soil surveys within the county. However, the Gila Bend-Ajo survey was not one 
of those for which the parameters have been previously estimated. Also, there is a small 
section of the watershed located outside Maricopa County in Pinal County. 

The Flood Control District of Maricopa County solved the problem by generating 
parameter estimates for the Ajo-Gila Bend soil survey. EEC followed the District's 
example and prepared Green and Ampt parameter estimations for the small area located 
in Pinal County on the Gila River Survey. The District's and EEC's supporting 
calculations can be found in Appendix D.2. 

4.3.1.2 Contributing Area at Flow Splits 
A second problem encountered was how to handle the contributing areas when splits 
were involved. The flood hydrograph that is being split, into a diverted flow and a 
remaining flow, is based upon 100% of the upstream watershed area. That is, the rainfall 



depth associated with the hydrograph has been areally adjusted to account for distribution 
over the whole watershed. If we do not carry 100% of the watershed area on each 
branch, the aerial rainfall reductions would be decreased, which would artificially 
increase the downstream peak discharges. By carrying 100% of the watershed area in 
each branch, we maintain the correct aerial rainfall reduction downstream. It's also 
worth noting that past District hydrologic models are consistent with carrying 100% on 
each branch, i.e. White TanksIAgua Fria ADMS. 

4.3.1.3 Land Use and Fallow Farms 
A special consideration encountered during the HEC-1 modeling was whether or not to 
assign fallow farmland a land use code of agriculture or desertlrangeland. During a 
meeting with staff from the Flood Control District of Maricopa County, it was decided 
that if the field had not been used during the previous year, it could be considered fallow. 
A field visit on July 30,2003 was initially used to determine whether or not the fields in 
question were fallow or had been used in the course of the past year. Fields that had 
vegetation currently growing were considered agriculture. If the field appeared to have 
been plowed, seeded, or maintained in some manner, the field was also considered 
agriculture. If there was desert vegetation, significant weeds, or no signs of maintenance, 
the field was considered fallow. The color aerial photographs from December 2002 were 
then viewed. Based on inspection of the photographs and the field visit it was determined 
whether or not the field was used to grow crops. If the field was considered fallow, it 
was assigned a land use code of desertlrangeland and an appropriate vegetative cover was 
assigned. 

4.3.1.4 Flow Route Cross Sections 
To model the routing between sub-basins a typical cross section was estimated from the 
TIN using ArcView. This cross section was then generalized into an eight-point section 
and input into the HEC-1 model. After running the model an analysis of the route 
performance using FlowMaster software showed that there were extended areas of wide 
shallow flooding in the overbanks. This shallow overland flow was causing a low 
average velocity and a large cross sectional storage area resulting in greater flow 
attenuation then was deemed reasonable. After discussion with District staff it was 
decided to idealize these sections by incorporating near vertical walls at points in the 
section where the flow was less than 1-foot in depth (see Appendix D.3). This resulted in 
an increase in the routing velocity and decreased the storage within the routing reach. 

4.3.2 Warning and Error Messages (Hydrology) 
There were no error messages from the HEC-1 output file. 

There are two types of warning message generated by the HEC-1 program: 

Warning - "Modified puls routing may be numerically unstable for outflows between "A" 
and "B". The routed hydrograph should be examined for oscillations or outflows greater 
than peak inflows. This can be corrected by decreasing the time interval or increasing 
storage (use a longer reach)." 



The reach lengths were reviewed but not adjusted. The true reach lengths were used and 
the warnings were noted for each route where this message occurred. The warning 
message does not affect the accuracy of the results. 

Warning- "Excess at ponding less than zero for period. Excess set to zero." 

This message was encountered at ponding areas when the excess runoff was calculated as 
insignificant and therefore set to zero. This does not affect the accuracy of the results. 

4.4 Calibration 

The model was calibrated by comparing estimated discharge from Regional Regression, 
the Cella-Barr HEC-1 model and to the newly developed HEC-1 model using NOAA II 
rainfall with HYDRO 40 depth-area reduction (current District policy) for one iteration 
and NOAA 14 rainfall with NOAA I1 depth-area reduction for a second iteration. The 
following table contains the results of the calibration efforts. After reviewing with 
district staff it was decided that the HEC-1 Model should be based upon current district 
policy (i.e. use NOAA I1 and Hydro 40 for depth-area reduction). 

Table 4.4 Calibration Summary Table 

Location 

4.5 Final Results 

Confluence wjth Gila River 
(Area = 422 mi2) 

Confluence at the West 
Prong (Area = 263 mi2) 

CP just downstream of 
Landfill (Area = 86 mi2) 

4.5.1 Hydrologic Analysis Results 
The following tables summarize discharges, reservoirs and diversions based upon the 
output from the With Railroad and No Railroad HEC-1 models. These tables follow at 
the end of this section: 

1. Table4.5.1.1A Peak Discharge Summary Table (Sub-basin Data) 
2. Table 4.5.1.1B Peak Discharge Summary Table (HEC-1 models) 
3. Table 4.5.1.2 Reservoir Operation Summary Table 
4. Table 4.5.1.3A Diversion Summary Table for withmailroad Model 
5. Table 4.5.1.3B Diversion Summary Table for noIRailroad Model 

Regional 
Regression 

Upper Limit Qioa Lower Limit 

* this value was determined during the calibration and does not represent the final 
hydrologic analysis 

Cella Barr 

[cfs] [c~s] [c~s] Qioa rets~ 

31,000 

22,400 

8,700 

33,000 

28,300 

18,600 

NOAA 2 

wlHydro40 D-A 

Qioo r d s ~  

28,000 

21 ,goo* 

5,600 

NOAA 14 

wINOAA2 D-A 

22,300 

19,100 

12,600 

11,600 

9,900 

6,600 



The Southern Pacific Railroad embankment was built higher than the adjacent * surroundings and crosses all of the washes whose watersheds begin in the southern 
portion of the overall watershed. This structure has culvert crossings at almost every 
wash crossing therefore its affect on the existing conditions of the upper watershed 
needed to be determined. However, the railroad bedding is not considered a structural 
levee by FEMA definition so a second model was developed which ignores the railroad 
and it's culverts. 

The results of the two HEC-1 models can be found in Table 4.5.1.1B. In most cases the 
discharge is the same for both models. However, wherever one model resulted in a 
higher discharge the value was printed in bold to make it easier to identify. 

After reviewing the results of both models (See Table 4.5.1.1B) the following statistics 
were calculated. Approximately 83 percent of the discharge values are the same in both 
models. Of the values that were different approximately 78 percent were higher in the No 
Railroad model. The average difference of the discharges for the No Railroad model was 
approximately 7 percent. Of the discharges, that were higher, for the No Railroad model 
30 percent were less than 1 percent higher, 41 percent were between 1 and 5 percent 
higher, 8 percent were between 5 and 10 percent higher and 21 percent of the values 
exceeded 10 percent. 

Since the results show such a small difference between models and it is better to model 
the existing conditions the With Railroadmodel will be used for reporting purposes and 
shown on the Hydrology maps (Exhibits HI-HI0 in Book 5 of 5). m 4.5.2 Verification of Results 
Peak runoff values were compared with those from the Cella Barr study (1988). The 
Cella Barr study included a floodplain delineation along Waterman Wash from the Gila 
River to the confluence of the West Prong and then along the West Prong from 
Waterman Wash to the boundary of the Sonoran Desert National Monument. This study 
will include floodplains that tie into those developed by Cella Ban. Therefore, the 
hydrologic results from this model are compared to those of the original study. 

Table 4.5.2 Comparison of Peak Discharges 

I EEC Hec-I EEC Hec-I 1 Cella Bar 
Location Description / Modeled Modeled Hec-I 

wlRR wlo RR Model 
CP on Waterman Wash, Discharge (cfs) 5830 6090 8760 
dls of Land Fill (E49RIV) Area (sq. mi.) 101 86 89 

Confluence of the West Prong Discharge (cfs) 21370 21730 22570 
at Waterman Wash (B12RIV) Area (sq. mi.) 263 263 246 

Approximately 1 mile south of Buenos Discharge (cfs) 28070 28310 27790 
Aires Rd. along Waterman Wash (H80RIV) Area (sq. mi.) 316 316 312 

Confluence with the Discharge (cfs) 28320 28570 31770 
Gila River (A62RIV) Area (sq. mi.) 422 422 402 



The new modeled values shown in the table are clearly lower than those developed by 

8 
Cella Barr which was expected because the methodology used is more up to date than 
those used in the 1988 study. For the overall model there is a reduction of approximately 
11.5 percent which is reasonable. 



Waterman Wash 
FCD 2002C024 

Table 4.5.4.1 .A 
Peak Discharge Summary Table 



Waterman Wash 
FCD 2002C024 

Table 4.5.1 .I .A 
Peak Discharge Summary Table 

Sub-basin Data 
k c - 1  I Peak I Time of I Contributing 



Waterman Wash 
FCD 2002C024 

Table 4.5.1 .I .A 
Peak Discharge Summary Table 

Sub-basin Data 
~ ~ ~ - 1  I peak I Time of 1 Contributing 



Waterman Wash 
FCD 2002C024 

Table 4.5.1.1.8 
Beak Discharge Summary Table 

Sub-basin Data 
Hec-I 

Identifier 
Peak 
Flow 

Time of 
Peak 

Contributing 
Area 



Waterman Wash 
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Table 4.5.1 .I .A 
Peak Discharge Summary Table 
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Table 4.5.1.1 .A 
Peak Discharge Summary Table 

Sub-basin Data 
H ~ ~ - 1  I Peak 1 Time of 1 Contributing 



Waterman Wash 
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Table 4.5.1 .I .A 
Beak Discharge Summary Table 



Waterman Wash 
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Table 4.5.4 .I .A 
Peak Discharge Summary Table 



Waterman Wash 
FCD 2002C024 

Table 4.5.4.1 .A 
Peak Discharge Summary Table 

Sub-basin Data 
Contributing 

Area 
Time of 

Peak 
Hec-1 

Identifier 
peak 
Flow 



Waterman Wash 
FCD 2002C024 

Table 4.5.1 .I .A 
Peak Discharge Summargl Table 



Waterman Wash 
FCD 2002C024 

Table 4.5.1.1.8 
Peak Discharge Summary Table 



Waterman Wash Table 4.5.1.1 .B 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash Table 4.5.1 .I .B 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash Table 4.5.1 .I .B 
FCD 2002C024 Peak Discharge Surnmavy Table 



Waterman Wash Table 4.5.1 .I .B 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash Table 4.5.1 .I .B 
FCD 2002C024 Peak Discharge Surnmary Table 



Waterman Wash Table 4.5.1.1.B 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash Table 4.5.1 .l .El 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash Table 4.5.1.1.B 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash 
FCD 2002C024 

Table 4.5.11 .I .8 
Beak Discharge Summary Tabte 



Waterman Wash Table 4.5.1 .I .B 
FCD 2002C024 Peak Discharge Summary Table 



Waterman Wash 
FCD 2002C024 

Table 4.5.1.2 
Reservoir Operation Summary Table 

Contributing Time of Peak Peak Peak Routed Peak Diverted 
Hec-1 Area Peak Discharge Volume Discharge Discharge 

Identifier (sq.mi.) (hrs) (c.f.s.) (acre-ft) (c.f.s.) (c.f.s.) 
PNDCI 9.65 12.33 1382 14.3 0 1382 
PNDC2 0.08 12.17 85 1 .I 0 85 
PNDFOI 63.99 13 2256 70.1 478 1779 
PNDF02 67.39 12.5 330 8.7 115 21 5 
PNDF02 67.39 12.5 330 8.7 0 115 
PNDF03 67.56 12.33 172 2.2 All flow routed through the structure. 
PNDFO4 87.76 15.5 1101 36.3 544 557 
PNDF05 88.56 15.83 1256 70.2 All flow routed through the structure. 



Waterman Wash 
FCD 2002C024 

Table 4.5.1.2 
Reservoir Operation Summary Table 

There are no reservoir routings in the without railroad model. 



Waterman 
FCD 2002 



Wate 
FCD 



Waterman Wash Table 4.5.1 3.8 
FCD 2002C024 Diversion Summary Table for withlRailroad Model 

I Peak Peak I 



Waterman 
FCD 2002l 



Watf 
FCD 



SECTION 5: HYDRAULICS * A previous study prepared by Cella Bar (1988) delineated floodplain and floodway for 
Waterman Wash from the Gila river to the confluence of the West Prong. The West 
Prong was also delineated for approximately three miles with only floodplains. 

As part of this study, approximate floodplain and floodway delineations have been 
prepared across most of the Waterman Wash watershed. The only area without 
delineations is sub-watershed C (primarily because the majority of this sub-watershed is 
located in the Sonoran Desert National Monument). There are floodplains that tie into 
the existing Waterman Wash and Gila River floodplains as well as floodplains that tie 
into the portion of Waterman Wash being delineated as a part of this study. There are 
also several locations where the downstream floodplain limit is where the wash 
historically crossed farmland. Agriculture practices have since removed any channel 
definition. 

5.1 Method Description 

For this approximate floodplain study, reach delineations were calculated using the Army 
COIFS of Engineer's Hydrologic Engineering Center - River Analysis System (HEC-RAS) 
version 3.1. A table is provided at the beginning of Appendix B.2 and B.5 which 
identifies the reaches in each model. 

Arc Editor and GEO-RAS were used to cut cross sections and generate cross sectional a data that was then imported into HEC-RAS. Additional information including roughness 
coefficients, expansion and contraction coefficients, and bank stations were input to the 
model at each cross section. 100-year discharges were determined for each reach or cross 
section depending on location and existing conditions (see Section 5.1.1). 

Once the HEC-RAS model was complete, the floodplain was drawn onto the digital work 
maps. All floodplains were reviewed for accuracy and reasonableness by the District. 

5.11 Wash Names 
With the exception of Waterman Wash, Lum Wash and Corgett Wash the remaining 
washes were named in accordance with the District's policy of using the township-range- 
section at the downstream end. Therefore a wash with a downstream terminus in 
Township 2S, Range 2W in Section 26 would be named 2S2WS26. For ease of reference 
the watershed sub-basin was added so in this case the wash name is 2S2WS26 (A41). 
The (A41) signifies that the wash ends in sub-basin A41. 

If more than one wash has its downstream terminus in the same T-R-S then each wash 
includes an alphanumeric postscript. An example of this is 3S2WS2A and 3S2WS2B. 



5.1.2 100-Year Discharges 
Wherever possible, 100-year discharges were taken at concentration points from the 
hydrology model. However, there are numerous intermediate points of interest and 
discharges were developed for these locations by the following procedure: 

Discharges not located at concentration points were calculated based upon either the 
percent (or ratio) of contributing drainage area or by the percent of reach length between 
concentration points. The first method weighs the peak discharge at any given cross 
section by determining the contributing portion of the sub-basin compared to the total 
area of the sub-basin. The second method prorates the peak discharge by comparing the 
routed length against the total reach length. 

The following equation was used for discharges based on contributing area: 

Discharge = Peak Discharge downstream* (Contributing Drainage Area I Total Area of 
Sub-basin) 

This next equation applies to discharges that are based on reach length and works when 
the DS discharge is greater than the US discharge and when the US discharge is greater 
than the DS discharge: 

Discharge = US CP - {(US CP - DS CP)*[(US RM - XS RM) / (US RM - DS RM)]] 

Where: 
US CP = Upstream Concentration Point Discharge (cfs) 
DS CP = Downstream Concentration Point Discharge (cfs) 
US RM = Upstream River Mile (miles) 
XS RM = Cross Section River Mile (miles) 
DS RM =Downstream River Mile (miles) 

5.1.3 Starting Water Surface Elevations 
Many of the reaches modeled in HEC-RAS used the slope-area method for the starting 
and ending conditions. In some cases, the reach ties into the Gila River or Waterman 
Wash. 

At these locations, where a known water surface elevation exists, the FIRM panels was 
looked at to determine the starting condition. Before the starting condition could be 
determined the known water surface elevations developed from the FIRM maps had to be 
adjusted to account for the difference in datum. An online computer program 
(VERTCON), supported by the National Geodetic Survey, was used to convert the base 
flood elevations (BFEs) denoted on the FIRM map from NGVD 1929 to NAVD 1988. 

These known water surface elevations were compared to values developed using the 
slope-area method and then the worst-case scenario, or highest water surface, was used to 
start the hydraulic model. By this method a conservative starting condition was assumed. 



In some cases, the worst case scenario was the slope-area method. The reaches in the * following table begin and end using the slope-areamethod. 

Table 5.1.3.1 Summary of Washes started with Slope-Area Method 

ISZWS~C (J47)" I 2S2WS35A (B58) I 1 S2WS31 B (170)* 
1 S2WS31 (A56)* I 2S2WS35B (B29) I 3SlWS4A (H71) 

*Ties into existing Gila River or Waterman Wash Floodplain 

Where one stream ties into a second the calculation was performed as a junction within 
the HEC-RAS model. Junctions were modeled using the energy equation except in cases 
where streams joined at a severe angles. In these cases, the momentum equation was 
applied and the angle between the joining washes was estimated from aerial photographs. 
The following table lists streams with starting conditions based on slope-area and have 
junctions as ending conditions modeled by HEC-RAS: 

Table 5.1.3.2 Summary of Washes with Junctions as Starting or Ending Conditions 

/ 2S2WS7B (A51)** 1 
*A junction is the starting conchtion and a junction is the ending condition. 
**A junction is the starting condition and slope-area is the ending condition. 

Waterman Wash, upstream of the confluence with the west prong, was started with a 
known water surface elevation to match the floodplain delineation by Cella Bar-. The 
known water surface elevation taken from the FIRM panel and converted to the NAVD 
88 datum was found to be 1141.0 feet. The discharge at the cross section to match the 
existing floodplain is 22,850 cfs from the final HEC-1 model. Two other washes with a 
known starting water surface elevation are 3SlWS5 (B45) and 2SlWS32 (B46). 



5.2 Work Study Maps 

a Work study maps were prepared at 1" = 500' scale and cover all the washes delineated 
within the study. Half size maps were also prepared and can be found at the end of this 
notebook. 

5.3 Parameter Estimation 

This is an approximate study of the floodplains and therefore, the level of detail is not the 
same as that of a detailed study. 

5.3.1 Manning's Roughness Coefficients 
Individual washes were grouped together based upon similar hydraulic characteristics. 
These groups of similar reaches were then assigned a representative set of Manning's 
roughness coefficient values. The reaches within the same group have been color coded 
on the exhibit (refer to Exhibit 5 in Book 5 of 5). 

Each group was identified based upon field reconnaissance, ground photographs and by 
examining the aerial photographs. The discerning characteristics were channel size and 
shape, similarities in bed material, vegetation, and the presencelabsence of channel 
obstructions. The reach photographs were taken at locations of easiest access to the 
washes in question and are assumed to be representative of the wash for its entire length. 

Vegetation within the floodplain is typical for a southwest Sonoran Desert. The plastic a grid shown in all bed material photographs and most of the channel photographs has an 
outside measurement of 1.5 feet by 1.5 feet. The grid inside the frame measures 1.0 foot 
by 1.0 foot with 1-inch squares. Unless otherwise noted, each page of photographs is 
arranged in the following sequence: 

Looking upstream or 
downstream in main channel 

Left Overbank looking 
Upstream or downstream 

Bed Material 

Right Overbank looking 
upstream or downstream 

Manning's roughness coefficients are estimated using a method accepted by the Flood 
Control District of Maricopa County and outlined in "Estimated Manning's Roughness 
Coefficients for Stream Channels and Floodplains irz Maricopa County, Arizona" 

5-4 



[U.S.G.S., 19911. The method selects an initial value of Manning's n based upon the bed 

a material and then adjusts the n-value for channel irregularities, the effect of obstructions, 
vegetation, and variations in channel cross sections. If the channel meanders sufficiently 
to increase the roughness, then the sum of the base n-value plus the subsequent 
adjustments is multiplied by a meander value, m. 

Tables for the determination of Manning's roughness coefficient for the reaches at typical 
locations can be found in Appendix E.1. Each reach is briefly described in the 
Determination of Manning's Roughness Coefficient Tables. Abbreviations LOB, ROB 
and CH stand for left overbank, right overhank, and channel respectively. The sketches 
on each table show estimations (not measurements) of bottom widths, overbanks, and 
channel depths made during field reconnaissance. 

The starting n-value for bed material roughness is selected based upon field inspection 
and utilizing a photograph of the grid on the wash floor. The grid allows for the 
determination of the size of the bed material. Based upon field reconnaissance and 
photographs, adjustments are made to the base roughness value to account for vegetation, 
obstructions, irregularities, and channel cross section variations. The overbanks vary 
depending upon the defined location of the left and right overbank. Where the left and 
right overbanks are defined as the vegetated portions within the channel, the overbanks 
vary from thick vegetation to nearly bare. The bed material remains fairly smooth with 
occasional concentrations of cobbles and small boulders. Where the overbanks are 
defined bv elevated embankments. the bed material tends to be less rockv and the , 

a overbanks are well vegetated with'gass, brush, trees and cacti. 

The n-value worksheets, found in Appendix E.l, include photographs of typical reaches 
and estimates of the n-value for those individual locations. The individual reach 
estimations are grouped together based upon similarities in physical characteristics and 
assigned a typical set of values. The resultant n-values for each group are displayed on 
the following table and a summary of the grouping can be found in Appendix E.1. 

Table 5.3.1 n-Value Summary Table 



5.3.2 Contraction and Expansion Coefficients 
The contraction and expansion coefficients are set at 0.1 and 0.3 respectively, for most e applications. At bridges these values are raised to 0.3 (contraction) and 0.5 (expansion) 
to account for the increased hydraulic losses. Abrupt transitions such as culverts use 0.6 
(contraction) and 0.8 (expansion). 

5.4 Cross Section Description 

Cross sections for the HEC-RAS model were created using Arc Editor and GEO-RAS. 
The cross sections were imported into HEC-RAS using the import geometry option. The 
cross sections were cut perpendicular to the flow across the estimated floodplains. Since 
this is an approximate study, cross sections were spaced roughly every 1200 feet. For 
culverts and bridges, a cross section was placed directly upstream and downstream of the 
structure and then approximately 200 feet upstream and downstream of the structure. 

Cross section profiles vary widely across the study area. Washes vary from having 2 foot 
bottom widths to washes with bottom widths greater than 100 feet. Channel depths also 
vary greatly. 

Channel bank stations were estimated from aerial photographs, field reconnaissance and 
through the use of the cross section profile. 

5.5 Modeling Considerations 

a 5.5.1 Hydraulic Jump and Drop Analysis 
The natural washes are more or less uniform, and there are no abrupt changes in channel 
slope that would cause this type of feature. Therefore, this type of analysis is not 
performed in this study. 

5.5.2 Bridges and Culverts 
Both bridges and culverts were modeled at roadways and at the railroad in the HEC-RAS 
program and cause constrictions in the floodplains. Some of the structures confine the 
discharge within the structure itself while others are overtopped by the 100-year event. 

Existing structures were inventoried in the field. As-builts and record drawings could not 
be located for the structures so record drawings were created by Engineering Alliance for 
the approximate delineation. 

Photographs were taken upstream of the structure looking at the inlet and downstream of 
the structure looking at the outlet. These photographs and record drawings can be found 
in Appendix C. The following table summarizes the structures modeled in this study. 



Table 5.5.2 Summary of Structures 

*Part of Waterman Wash HEC-RAS model. 

Structure Number 
1 
2 
3 

Structures 4-6 were not modeled due to their modest size and because they were almost 
entirely blocked, therefore, they are assumed to make no significant difference in the 
floodplain delineation. 

5.5.3 Levees and Dikes 
Along the south side of the Union Pacific Railroad, there are spur dikes directing the flow 
towards the culverts and bridges. 

Description 
2 -10' x 6' Box Culvert 

2 - 68" CMP's 
3 - 10' x 7' Box Culverts 

- 

0 The U.P.R.R. does not act as a dike although there are several instances of ponding 
behind the railroad. Flow moves from west to east along the south side of the railroad 
and is allowed to cross the railroad via culverts and bridges at approximately quarter mile 
intervals. The flow being diverted along the railroad is significant and was delineated as 
a new floodplain. 

5.5.4 Islands and Flow Splits 
Braided networks exist throughout the study area meaning that there are locations with 
dry islands. During the preliminary modeling, the cross sections were trimmed to 
exclude parallel washes that did not join the main branch. If the main branch capacity 
was exceeded, the cross section was widened to include the adjacent parallel washes. 
There was spillover or exchange of flow between many channels within the braided 
networks. 

HEC-RAS Reach 
1S2WS2B (548) 
1S2WS2A (J46) 
1S2WS9A (J39) 

Flow splits were modeled, in the hydrology, at locations where storm water made a 
significant separation from the main channel and did not return right away. These splits 
were modeled using normal depth calculations across the divergent channels from which 
rating curves were developed. In the HEC-RAS model these were typically handled with 
junctions. 

River Mile 
2.380 
2.532 
1.149 

Method of Analysis 
Culvert 
Culvert 
Culvert 



5.5.5 Ineffective Flow Areas 
Ineffective flows were set to restrict the effective flow area of a cross section. Several 
uses of ineffective flow areas included eliminating ponded areas or to block out adjacent 
washes. These were the two most common uses of ineffective flows. 

5.5.6 Suoercritical Flow 
The existing terrain is relatively uniformly graded with average slopes typically less than 
one-percent which is indicative of low velocities. Therefore, the HEC-RAS models for 
all &ashes were set to run subcritical flow regime. The resulting flow velocities were 
reviewed and support the choice in flow regime. 

5.6 Floodway Modeling 

Hydraulic modeling of floodway data is not being submitted for FBMA review. The 
floodways prepared for the project are administrative and were prepared within the 
guidelines set forth by the Flood Control District of Maricopa County to include wash 
setbacks in the overbanks and to account for braided channel networks. 

5.7 Problems encountered during the Study 

5.7.1 Special Problems and Solutions 

5.7.1.1 Hydrology complete prior to hydraulics 
Review of the hydrologic models were completed by the County's Flood Control District m prior to the start of the hydraulic portion of the study. In a few cases, where floodplain 
modeling was being prepared, flow splits were reviewed and revised as necessary in the 
hydrology models based upon the hydraulics. 

5.7.1.2 Railroad Structures and HEC-1 Model Peak Discharges 
Since there are two separate HEC-1 models created for the hydrology there are also two 
sets of output corresponding to the hydrology models. One model assumes the Union 
Pacific Railroad is in place while the other assumes the railroad is not there. The higher 
of the two discharges, between the two models, is applied to the hydraulics for reaches 
north of the railroad tracks. For further discussion of the hydrology see Section 4. 

There are multiple locations where structures exist within the floodplain crossing the 
railroad tracks. When this occurs, the structure is included within the HEC-RAS 
hydraulic model regardless of which hydrology model the peak discharge was developed 
from. 

5.7.1.3 Lateral Flow along the Union Pacific Railroad 
HEC-RAS model 4SlES23 (F20) models the lateral flow along the south side of the 
railroad embankment. The floodplain crosses other floodplains which are running from 
the south to the north. The discharges for this HEC-RAS model were taken exclusively 
from the "with railroad" HEC-1 model. The decision was made to keep the HEC-RAS 
model separate from the other HEC-RAS models. The water surface elevations were 



compared at where other floodplains crossed and the worst-case scenario (highest flow 
depth) was used between the two. 

5.7.2 Model Warning and Error Messages 
Although HEC-RAS was used to model the floodplains, the floodplains are only 
approximate. The modeling was done in HEC-RAS to keep the study well organized 
because it would have been difficult to organize normal depth calculations due to the 
number of miles being delineated and the number of different streams being delineated. 
There were no error messages and the warning messages mainly dealt with adding more 
cross sections to the model which was expected since the cross sections are spaced about 
1200 feet apart. 

These warning messages are not of concern due to this being an approximate study. The 
following warning messages were encountered in the hydraulic models. 

"The energy equation could not be balanced within the specified number of 
iterations. The program used critical depth for the water surface and continued 
on with the calculations." 

"The velocity head has changed by more than 0.53 (0.15 m). This may indicate 
the need for additional cross sections." 

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

'* "The energy loss  as greater than 1.03 (0.3 m). between the current and 
previous cross section. This may indicate the need for additional cross sections." 

"During the standard step iterations, when the assumed water suface was set 
equal to critical depth, the calculated water surface came back below critical 
depth. This indicates that there is not a valid subcritical answer. The program 
defaulted to critical depth." 

5.8 Calibration 

No observed stageldischarge relationship is available for the study washes, so no 
hydraulic calibration was performed. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 
The final HEC-RAS analyses are presented in Appendix E.5. The appendices includes a 
reference table which defines the HEC-RAS model and reach structure. Also within this 
appendix are the final input and output for each HEC-RAS model. The cross section 



plots can be found in Appendix E.2. The summary tables, at the end of Section 5, contain 

e ;he results for each wash: 

5.9.2 Verification of Results 
The results appear reasonable for the existing physical conditions in the field. 































(cfs) (fi) (fi) (WS) (fi) I j j 
REACH1 1.117 PF I 690 1127.39 1127.21 4.80 139.501 ---- - 
REACH 1 0.858 PF 1 980 1121.50 1.59 708.51 ( 
REACH 1 0.601 PF 1 1270 1113.96 1113.96 3.52 74 
REACH 1 0.326 PF 1 1570 1108.00 1106.65 1 .: 







HEC-RAS Plan: 2S2WS26 A41 River: 2S2WS26 A41 Reach: REACH 1 Profile: PF 1 



















EC-RAS Plan: 4SlES21 E45 River: 4S1 ES21 E45 Reach: REACH 1 Profile: PF 1 
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SECTION 6: EROSION, SEDIMENT TRANSPORT & GEOMORPHOLOGY 

Section 6A: Erosion and Sediment Transport 

Since the original Waterman Wash floodplain study (Cella Barr, 1988) there has been one major 
flooding of the Waterman Wash which occurred in 1993. Field observation of the bridge 
structure at Waterman Wash and Rainbow Valley Road showed no appreciable sedimentation or 
erosion has occurred. Therefore, erosion and sediment deposition was not considered to be a 
problem and was omitted from the scope of work. 

Section 6B: Geomorphology 

Title: Geomorphologic Analysis of Piedmont Flood Hazards, Rainbow Valley and its 
Implications for the Waterman Wash Floodplain Delineation Study, Maricopa County: 
Arizona 

Prepared by: Philip A. Pearthree, Ann Youberg, and Todd C. Shipman 
Arizona Geological Survey 
416 W. Congress, Tucson, AZ 85701 

Products Include: One MS Wordfile with Ypages of text, one AZGS geodatabase in 
ESRI ArcGlS v9 format, and two AZGS layer files 

6B.l Introduction 

Geomorphologic analyses and mapping provide information about the age and character of 
alluvial deposits on piedmonts that can be extremely useful in assessing the character of 
piedmont landforms and the nature and extent of piedmont flood hazards. Piedmonts in Maricopa 
Countv are covered bv comwlex mosaics of surficial deposits with different physical . . 
characteristics related primarily to the ages of the deposits. Surficial geologic maps &fferentiate 
alluvial deposits based on physical characteristics of the deposits (sediment size and character) 
and geom&phic characteristics of the upper surfaces of the-deposits. Differences in the primary 
physical characteristics of surficial deposits result from differences in rock types in drainage 
basins and differences in the size and character of the stream system that transported the 
sediment. Surficial deposits are subsequently altered by processes including weathering, soil 
development, and local erosion, so the character of the surface and near-surface portion of the 
deposits is related to the length of time that the deposits have been exposed at the surface. 
Because of the information about surface ages that is integral to the development of surficial 
geologic maps, they are extremely useful in defining the physical framework of active fluvial 
systems on piedmonts. Simply stated, active fluvial systems leave behind evidence of their 
activity in the form of young deposits. 

The primary purpose of the geomorphologic analyses and mapping conducted in the Waterman 
Wash watershed is to provide a preliminary assessment of the character and extent of piedmont 
flood hazards in areas not assessed through detailed hydrologic and hydraulic analyses. This 
mapping covers all of the Waterman Wash watershed except areas within the boundaries of the 

0 Sonoran National Monument. Approximate flood hazard interpretations are provided for all areas 



except those that have been profoundly altered by agricultural activities. We utilized color aerial 
photographs flown in the late 1970's, high-resolution black-and-white orthophotos flown in 2002 
and 2003, and 10-foot topographic contours provided by the FCDMC to map surficial geologic 
units. Spot field investigations were conducted to document surface and soil characteristics and 
check unit boundaries. Surficial geologic units were differentiated by age based on geomorphic 
criteria that have been used to map surficial deposits in many areas in central and southern 
Arizona and elsewhere in the Southwest. In addition, we developed 2 hybrid neomorphic 1 - 
geologic units specifically to depict potentially active alluvial fans in middle and upper piedmont 
areas. These units integrate evidence of recent fan activity in the form of extensive, fan-shaped 
areas of young deposits, distributary drainage networks, minimal channel incision, and 
topographic contours that are convex downslope. The resulting geologic /geomorphic map 
depicts the approximate extents of active fluvial systems on the piedmonts of the Waterman 
Wash watershed, and also provides information that can be used to delineate potentially active, 
inactive and relict alluvial fans. The general criteria used to differentiate and map surficial 
geologic units in this area are described below, followed by descriptions of the various surficial 
geologic / geomorphic units that were mapped. Finally, we present a brief discussion of the 
character and extent of piedmont flood hazards based on our interpretation of piedmont geology 
and geomorphology. 

6B.2 Criteria used to define and delineate surficial geologic map units 

Surficial geologic maps are constructed based on the physical characteristics of alluvial surfaces, 
with emphasis on the characteristics that reflect relative surface age. Alluvial surfaces of similar 
age have a distinctive appearance and soil characteristics because they have undergone similar 
post-depositional modifications. Alluvial fans, floodplains, and low terraces that are less than a 
few thousand years old still retain clear evidence of the original depositional topography, such as 
bars of coarse deposits, swales (trough-like depressions) where low flows passed between bars, 
and braided or distributary channel networks. Young alluvial surfaces have little rock varnish on 
surface clasts, weak or no desert pavement development, minimal soil development, and 
channels typically are incised a few feet or less below adjacent terrace or fan surfaces. Young 
alluvial surfaces tend to be found in proximity to modem channel systems, although in some 
areas channels may be small and discontinuous. Very old alluvial surfaces, in contrast, have been 
isolated from substantial fluvial deposition or reworking for hundreds of thousands of years. 
These surfaces have been strongly modified by processes of erosion and soil formation since 
they were deposited, and thus look substantially different from young deposits both in the field, 
on aerial photographs, and on topographic maps. Old alluvial surfaces are characterized by 
strongly developed soils, well-developed tributary stream networks that are entrenched 3 or more 
feet below the fan surface, and strongly developed varnish on surface rocks. The ages of alluvial 
surfaces in the southwestern United States may be roughly estimated based on these 
characteristics, especially soil development (Gile et al, 1981; Bull, 1991). 

Several characteristics evident on aerial photographs and on the ground were used to 
differentiate and map various alluvial surfaces. The color or tone of alluvial surfaces depicted on 
aerial photographs is primarily controlled by soil color, and to a lesser extent, rock varnish. 
Significant soil development begins on an alluvial surface after it becomes isolated from active 
flooding and depositional processes (Gile et al., 1981; Birkeland, 1999). Over thousands of 
years, distinct soil horizons develop. Two typical soil horizons in Pleistocene alluvial sediments 
of Arizona are reddish brown argillic horizons and white calcic horizons. As a result, on color 



aerial photographs older alluvial surfaces characteristically appear redder or whiter (on more 
eroded surfaces) than younger surfaces. Gradual accumulation of dark varnish on rocks that 

(I) remain at or near the surface over thousands of years gives older surfaces a dark brown color 
where desert pavements are well preserved. Differences in the drainage patterns between 
surfaces also provide clues to surface age. Young alluvial surfaces that have been subject to 
relatively recent flooding commonly &splay distributary (branching downstream) or braided 
channel patterns, although young surfaces may have very little developed drainage if shallow 
sheetflooding predominates. Dendritic tributary drainage patterns are characteristic of older 
surfaces that are not subject to extensive floodmg. Topographic relief between adjacent alluvial 
surfaces and the depth of entrenchment of channels can be determined using stereo-paired aerial 
photographs and topographic maps. Young flood-prone surfaces appear nearly flat on aerial 
photographs and are less than 1 m above channel bottoms. Active channels are typically 
entrenched 3 to 30 feet below older, inactive alluvial surfaces. Comparisons of calcic horizon 
development in Rainbow Valley with other soil sequences in the western United States provide 
one of the few methods of estimating the ages of the different alluvial surfaces (Gile et al, 1981; 
Machette, 1985). Calcic horizon development varies from fine white filaments of calcium 
carbonate in young soils to soil horizons completely plugged with calcium carbonate (caliche) in 
very old soils. 

The physical characteristics of alluvial surfaces evident on aerial photographs and verified in the 
field were used to differentiate their associated deposits by age. The original mapping was done 
on overlays over color aerial photos. This mapping was checked against the kgital orthophoto 
base from 2002 and 2003 provided by the Flood Control District of Maricopa County. Final 
mapping was compiled in a GIs format. Digital mapping was commonly done at scales ranging 
from 1:5,000 to 1:10,000, so lines are located fairly accurately. Three types of lines are used to @ designate the relative clarity of relationships between adjacent surfaces of different ages or 
sources. Solid lines depict contacts that are quite well-defined and can be accurately located on 
the digital photo base; we estimate a horizontal accuracy of less than about 30 feet for these 
contacts. Contacts that are less clear or more gradual are depicted with dashed lines; we estimate 
a horizontal accuracy of about 100 feet for dashed contacts. Finally, we use gradual contacts for 
the downstream margins of potentially active alluvial fan areas because they are extremely 
difficult to identify clearly on the photos. The horizontal position uncertainty for these contacts is 
less clear, but must be hundreds of feet at least. 

6B.3 Waterman Wash Geomorphic Units 

The various geomorphic units we differentiated in Rainbow Valley are described in some detail 
in this section. Geomorphic units are grouped together based on their relative flood hazards, and 
in each group the areas of highest hazard presented first. Our assessment of the types of flood 
flows that likely occur on these units (i.e., channel flow, sheetflooding, potential for lateral bank 
erosion or channel change) are included in these descriptions. Flood hazard categories and 
limitations on this analysis are considered after the unit descriptions. 

6B.3.1 Active Fluvial Systems -Flood Hazard High 
The surfaces and deposits described in this section are associated with the most active portions of 
the fluvial systems that drain the Waterman Wash watershed. 



YCr Modern river channels (<-I00 years) -Active river channel deposits of Watennan 
Wash and West Prong. These deposits are composed mainly of unconsolidated, moderately- 
sorted sand, gravel, and pebbles. This unit is extremely flood prone and subject to deep, high 
velocity flow in moderate to large events. Channels are subject to scouring and bar deposition. 
Banks are unprotected and may be subject to lateral erosion. Flood flows may significantly 
change channel morphology and flow paths. There is no soil development in this fluvially active 
unit, and little or no vegetation within the channels. 

YC Channels of large tributary washes (<- 100 years) -This unit includes only active, 
open channels of tributary washes on the piedmonts that could be delineated at a scale of 
1:24,000. This unit is composed of moderately-sorted sand, gravel, and pebbles with some 
cobbles in the lower piedmont areas to poorly-sorted sand, gravel, pebbles, and cobbles in the 
upper piedmont areas. Channels are generally incised less than 3 ft below adjacent Holocene 
terraces and alluvial fans. Channel morphologies generally consist of a single thread deep high 
flow channel or multi-threaded shallow low flow channels with adjacent gravel bars. The 
channels are flood prone and are subject to deep, high velocity flow during moderate to large 
flood events. Channels are subject to scouring and bar deposition. Banks are subject to lateral 
erosion. Flood flows may significantly change channel morphology and flow paths. There is no 
soil development in this fluvially active unit, and little or no vegetation within the channels. 

Y2r Modern river terraces and bars (<-2 ka) - Young terrace and bar deposits in and along 
the active channels of Waterman Wash and West Prong. These deposits typically are composed 
of moderately-sorted sand, gravel, and pebbles, but in many areas are capped with finer 
floodplain sediment composed mainly of silt and sand. This unit is also extremely flood prone 
and is subject to deep, high velocity flow in moderate to large events. Channel scouring, bar 
deposition and lateral bank erosion may occur during flooding. Deposits in this active unit have 
no to weak soil development, and soil color (yellow brown, 10YR) is not altered from the 
original deposits. Y2r surfaces are slightly higher than channels and are commonly vegetated 
with shrubs, mesquite, and palo verde trees. 

Y2a Active channels, bars and low terraces -This unit includes smaller active channels, 
and low bars and terraces along active washes. In upper piedmont areas, channel sediment is 
generally poorly to very poorly sorted sand, gravel, and pebbles, but may include cobbles and 
boulders; terrace and fan surfaces typically are mantled with finer sediment composed mainly of 
silt and sand. On lower piedmont areas, young deposits consist predominantly of moderateIy 
sorted silt, sand, and gravel, with some pebbles and cobbles in channels. Channels generally are 
incised less than 3 ft below adjacent terraces and fans, but locally incision may be as much as 6 
ft. Channel morphologies generally consist of a single, moderately deep high flow channel or 
multi-threaded shallow_low flow channels with adjacent gravel bars and finer floodplain 
deposits. Channels are flood prone and may be subject to deep, high velocity flows in moderate 

I 
to large flow events. Channels are subject to scouring and bar deposition, banks are subject to 
lateral erosion, and flood flows may significantly change channel morphology and flow paths. 
Terraces have planar surfaces and are typically covered primarily with fine-grained deposits; 
small channels are common. Deposits in this active unit have no to weak soil development, with 
a yellow brown (10YR 614) color that is similar to unaltered stream deposits. Shrubs, mesquite, 



and palo verde trees are found along active channels and on bars and terraces, and vegetation 

a tends to be relatively dense compared with surrounding older surfaces. 

Y2b Active swales and sheetflood areas -Unit Y2b includes young deposits found in broad 
swales and sheetflood areas. Y2b surfaces are generally planar with local relief less than one foot 
where channels are present. Deposits are moderately- to well-sorted silt and sand with some 
gravel and pebbles. Surfaces typically are covered with silt and sand with a scattered, 
unvarnished gravel lag. Most are these areas likely are inundated in moderate to large events. 
Inundation is deepest adjacent to channels, and is broad and shallow on surfaces between 
channels. Soil development associated with Y2b deposits is weak with no clay accumulation and 
no to stage I carbonate accumulation. Yellow brown (10YR 614) color is similar to unaltered 
stream deposits. Vegetation on Y2b surfaces is mainly creosote bush with mesquite, palo verde 
and ironwood trees along channels. This unit contains inclusions of units Y1 and YI, described 
below. 

Yfa Existing channels and drainageway associated with active alluvial fans -This unit 
consists of the most well-defined and active drainageways on active alluvial fans; it includes 
both active channels, low terraces, and active floodplain areas adjacent to channels, and thus is 
equivalent to units Y2a and Y2b elsewhere on the piedmont. Active drainageways associated 
with active alluvial fans are probably less stable than elsewhere on the piedmont and thus are 
given a separate unit designation. Vegetation on Yf surfaces includes shrubs and mesquite, palo 
verde and ironwood trees along channels. Yfa areas inundated fairly frequently and have the 
highest flood hazards within active fans. 

@ Yf Active alluvial fans -Unit Yf includes young deposits of potentially active alluvial fans. 
Near fan apices these deposits typically are very poorly-sorted sand and pebbles to cobbles and 
boulders. Farther downslope these deposits are moderately- to well-sorted silt and sand with 
some gravel and pebbles. Young alluvial fans are minimally incised and exist in association with 
downstream-branching distributary channel networks. Soil development associated with Yf 
deposits is weak with no clay accumulation and no to stage I carbonate accumulation. Yellow 
brown (10YR 614) color is similar to original deposits. Vegetation on Yf surfaces includes cacti 
and shrubs with mesquite, palo verde and ironwood trees along channels. Portions of these active 
fans are inundated in moderate to large floods, but inundation is infrequent to rare and typically 
broad and shallow. The greatest flood hazard associated with active fans is the potential for 
dramatic shifts in channel positions on the fans during floods (Pearthree et al, 2004). 

dt, t ditches and tanks -these units include dtches and tanks associated with agricultural 
activities. These units are part of the active fluvial system and have high flood hazards. 

6B.3.2 Flood Hazard Intermediate 
Flood hazards in the areas described in this section are moderate to low and consist primarily of 
inundation in and along small channels and shallow sheetflooding. 

YTr River terraces - River terraces deposited by Waterman Wash and West Prong. The - 
deposits are fine grained and composed primarily of well- to moderately-sorted silt and sand with 



lenses of gravel and-pebbles. In southern Waterman Wash this unit may still be part of the active 
floodplain in moderate to large events. From the southern end of the agricultural fields 

@ northward, this unit is typically isolated from the active system and is probably rarely inundated. 
During flooding, channel banks in this unit may be subject to lateral erosion. Soil development 
associated with these deposits is typically weak with some soil structure but no clay 
accumulation. Carbonate is dispersed throughout the soil profile, ranging from weak to strong 
stage I (Machette, 1985). Yellow brown (10YR 614) soil color is similar to original fluvial 
deposits. This unit, where not disturbed by agriculture, is vegetated with shrubs, mesquite and 
palo verde trees. 

YI Holocene and Pleistocene alluvium on piedmont slopes- Unit YI is composed of 
Holocene alluvium deposited over late to middle Pleistocene alluvium (units I2 and 11) by 
sheetflow. The late Holocene alluvium is thin, typically less than a few feet, and is composed of 
silt and sand with some fine gravel. Pleistocene alluvium is exposed in patches and in gullies 
throughout this unit. YI surfaces are generally planar with local surface relief up to two feet 
where small channels are slightly incised into the surface. Unit YI is mapped primarily 
downslope from and adjacent to active alluvial fans (unit Yf), and represents the transition 
between active fan processes and more stable shallow sheetflooding. This unit may be flood 
prone during large events, but inundation is generally shallow sheetflooding. Soil development 
of the Holocene alluvium is weak with little clay or carbonate accumulation. Soil color is 
typically yellow brown (10YR 614). This surface is dominated by creosote and small herbaceous 
plants. 

Y1 Inactive Holocene alluvial fans and terraces -Unit Y1 consists of older Holocene 
terrace and alluvial fan deposits. Y1 deposits are generally moderately- to well-soned silt and 
sand with locally unvarnished open gravel to medium pebble lag. Y1 surfaces are generally 
planar with local surface relief up to two feet where gravel bars are present. Y1 surfaces are 
slightly higher and less subject to inundation than adjacent Y2 surfaces. Relatively low portions 
Y1 surfaces may be inundated during large flood events, but inundation is typically broad and 
shallow. Carbonate is dispersed throughout the soil profile, due to parent material, with 
accumulation up to stage I at approximately two feet depth. Yellow brown (IOYR 514) soil color 
is similar to original fluvial deposits. This surface is dominated by creosote and small herbaceous 
plants. Units Y1 and YI, described below, are often intermixed, with the designated unit 
dominant, 

Y Holocene alluvium, undivided -This unit is mapped where it is not feasible to 
subdivide Holocene alluvium at 1:24,000 scale. Potential flood hazards will vary depending on 
the type of Y-units present (i.e., Y2a vs Y1). 

IY Pleistocene and Holocene on inactive alluvial fans and piedmont slopes -Unit IY 
consists of Pleistocene alluvial fan and piedmont slope deposits (units I2 and 11, described 
below), with Holocene alluvium deposited in channels and swales. Exposed Pleistocene alluvium 
is typically moderately to strongly varnished gravel and cobble bar deposits. Holocene alluvium 
is silt and sand deposited in the swales and relict channels of the fan deposits. These inactive 
alluvial fans are weakly to moderately dissected. Swales and channels in this unit have been 
subject to inundation during the past 10 ka, however, and may be subject to inundation during 

a 



large floods events. Areas between channels and swales are isolated from flow. Soil development 
in the Holocene alluvium is weak with some soil structure but no clay accumulation, and stage I 
to II carbonate accumulation. Soil color varies from yellow brown (IOYR 614) to brown (7.5YR 
514). This surface is dominated by creosote and small herbaceous plants. 

Ye Mixed Holocene alluvial and eolian deposits on lower piedmont slopes -This unit 
consists of intricately mixed small-scale eolian deposits over older Holocene alluvial deposits. 
The juxtaposition of these different types of deposits results in a distinctive, csudely striped 
pattern in aerial photographs that is very hfficult to see on the ground. Unit Ye is composed of 
structureless to weakly bedded sandy loam deposited by wind over older piedmont alluvium 
(primarily units Y1 and YI). Drainage networks are very weakly developed and discontinuous 
unless flow has been concentrated along roads or tracks. Extensive, small-scale eolian landforms 
indicate that these areas have not been subjected to substantial flooding for hundreds to 
thousands of years. Ye surfaces are generally planar with local relief less than one foot where 
channels are present. Soil development is weak with little clay or carbonate accumulation. Soil 
color is typically yellow brown (10YR). This surface is dominated by creosote and small 
herbaceous plants. 

6B.3.3 Flood Hazard Low 
Flood hazards in the areas described in this section are generally low and are restricted to fairly 
well-defined washes and adjacent floodplains. 

I2 Late Pleistocene alluvium - Unit I2 consists of weakly to moderately dissected relict 
alluvial fans. Deposits in this unit range from well-sorted silt and sand in swales to moderately 
sorted, moderately to strongly varnished pebbles and cobbles in bars. Near the mountains I2 
surfaces may be up to 10 feet above active channels. These surfaces are probably isolated from 
flow. On the lower piedmont, I2 surfaces are typically less than 1-2 feet above active channels. 
In large floods parts of I2 surfaces on the lower piedmonts where topographic relief is minimal 
may be subject to inundation, especially on the lower piedmonts where topographic relief is 
minimal. Inundation on these surfaces will probably be broad and shallow. Soils are brown 
(7.5YR 6/4), weakly developed sandy loams with carbonate filaments to friable nodules (stage I 
to 11). Creosote and small herbaceous plants dominate this unit on the lower piedmonts, with 
diverse Sonoran upland species on the upper piedmonts. 

I1 Middle Pleistocene alluvium -Unit I1 consists of moderately to deeply dissected relict 
alluvial fans. These deposits are moderately sorted, moderately to very strongly varnished 
cobble, pebble and boulder lags. Near the mountains active channels are incised up to 20 feet 
into these surfaces. On the lower piedmont I1 surfaces are 3 to 6 feet above active channels. 
Flooding on these surfaces is confined to channels and immediately adjacent overbank areas. 
Soils are yellowish red to red (5-2.5YR), well-developed loams with carbonate accumulation up 
to stage IV. In the western and southern portions of the valley, creosote and small herbaceous 
plants dominate I1 surfaces. Near the mountains in the east side of the valley I1 surfaces have 
diverse Sonoran upland species. 



0 Early Pleistocene alluvium - Unit 0 consists of deeply dissected relict alluvial fans. 
These surfaces are preserved only in or near the mountain fronts. These deposits are poorly to 
moderately sorted. Surface clasts on preserved in gravel and boulder pavements are very strongly 
varnished. Flooding on these surfaces is confined to channels and immediately adjacent 
overbank areas. Soils are yellowish red to red (5-2.5YR), well-developed loams with laminar 
carbonate accumulation exposed at the surface in some areas (stage IV to V). Vegetation on unit 
0 includes creosote, ocotillo, mesquite and palo verde. 

Ts Tertiary sediment, undivided - This unit is composed of interbedded conglomerates 
and sandstones to unsorted, structureless conglomerates and breccias. Deposits are indurated 
with a reddish hematite and carbonate matrix. This unit is moderately dissected with large areas 
of planar undissected terrain that have strongly varnished, well developed desert pavement. This 
unit is only found in or near the mountains. Flooding on these surfaces is confined to channels 
and immediately adjacent overbank areas. Soil has been striped from this surface as the surface 
has been beveled. This surface is dominated by saguaro, prickly pear, palo verde tress, and 
cholla. 

CV and talus -This unit mantles bedrock exposures in the mountains. It is composed of very 
poorly-sorted, angular clasts of underlying bedrock. 

R Bedrock, undivided. 

6B.4 Implications for fluvial behavior and potentially unstable stream reaches 

We have used a hierarchical structure for the description of surficial geologic units in an attempt 
to depict the relative flood hazards across the Waterman Wash watershed. The potential for 
widespread shallow inundation and changes in channel position exists in many places because of 
the minimal topographic relief and the complex distributary and anastomosing flow networks 
that characterize much of the watershed. The potential for inundation and significant changes in 
channel patterns is much greater in some areas than in others, however. Units described in the 
first group comprise various elements of the active fluvial systems on the piedmonts of the area. 
These obviously include larger channels (units YCr and YC), but channels are a very small part 
of the active fluvial systems on the piedmonts. Unit Y2a includes many channels that are too 
small to adequately depict at a reasonable map scale, hut most of this unit consists of bars, low 
terraces, and other overbank areas that are subject to sheetflooding. Typically, channel networks 
within the areas mapped as Y2a are discontinuous, with obvious confined channel reaches and 
expansion reaches where channels diverge and in many areas disappear completely. Unit Y2b 
depicts portions of the active system that are covered with very young fine-grained deposits 
indicative of sheetflooding. Channels are small or nonexistent in these areas. 

Potentially unstable alluvial fan areas in the middle and upper piedmont areas are depicted by 
units Yf and Yfa. Areas mapped as Yfa are part of the active drainage network and flood hazards 
are high in these areas, similar to areas mapped as Y2a and Y2b elsewhere in the study area. 
Areas identified as potentially active alluvial fans (Yf) may be partially inundated in large 
floods, but the greatest concern for floodplain management in these areas in the potential for 
significant changes in the active drainage network. The deposits of unit Yf are relatively young 



(less than 10,000 years) and topographic relief between these areas and adjacent active channels 
and sheetflood areas is minimal, typically a few feet of less. Therefore, the potential exists for 
su~tantia1,changes in position in these areas, which may result in their incorporation into the 
act~ve fluvial system. 

Several other units have been subject to at least partial inundation during the Holocene, and these 
are grouped together in the intermediate flood hazard category. Channels in these areas typically 
are quite small and discontinuous, and most flood inundation that does occur is shallow 
sheetflooding. Sheetflooding is probably more common in areas designated as YI and less likely 
in areas designated as IY or Y1. The eolian overprint of alluvial deposits that characterizes unit 
Ye indicates that fluvial processes have not shaped the surface during the recent past. - 
Topographic relief between all of these areas and adjacent active fluvial systems is not great, 
however, and human modifications such as roads can dramatically alter drainage patterns. 

Flood hazards are generally low in areas covered by Pleistocene or older alluvial deposits (units 
I2,I l ,  0 ,  and Ts) and bedrock hillslopes (units R and CV). Drainage systems in these areas 
typically are tributary in nature and topographic confinement is sufficient to contain flood flows 
to channels and immediately adjacent terraces. Isolated areas of Pleistocene deposits surrounded 
by younger deposits may be flood prone, however, if topographic relief between the younger and 
older deposits is minimal (i.e., Pearthree et al, 2004). 
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1 SECTION 7: DRAFT FIS REPORT DATA 

iP 7.1 Summary of Discharges 

r. A table containing a summary of peak discharges at major outfall locations can be found 
on the following pages. 

~ 7.2 Floodway Data 

No floodway data is being submitted for FEMA review. The floodways prepared for the 
project were only administrative and were prepared within the guidelines set forth by the 
Flood Control District of Maricopa County. 

I 7.3 Annotated Flood Insurance Rate Maps 
I 

Annotated Flood Insurance Rate Maps prepared with this study can be found in map 
pockets at the back of Book 1. New floodplain and floodway work maps can be found in 
a map roll accompanying this report. 

~ 7.4 Flood Profiles 

The study is only an approximate study; therefore, no flood profiles were prepared as part 
of the study. 
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RMlB  
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RM22 
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ELEVATION REFERENCE MARK8 
W A T l O N  

IFEETNQVD) . . DESCRlPIPTIOM.OF LOCATION . . 
84748 Oovernment Land Ofilee bass oap at quarter oorner 

aecrlons 1Band 16,TlS. R3W. 
854.04 Oovemment Len Offloe bras6 cap at quarter corner of 

#action6 14and 1%. 718, R3W. 
668.40 PU nail at oemartlna intersacdon of Baloat and Ralnbow 

Ronda. 
860.87 Top of pavsmant at eentatlln$ interradon of asloat and 

&on Roads. 
866.62 Govemmant Lond OMcs braas cap at ae*n oomnr 

marked 11~12-13~14.T1S.R3W. 
905.80 Top of pnvsment at  csntorlhr. IMsrssctlon of Narrlmore 

nod Alrpon Roads. 
880.M U.S. Ann Corps of Enprnson bras# e. st northwent 

wrnw of i r p o r t  md Elllot Roads. martad#,-W-1 1. 
915.76 Ch ided  I. on so* and of headwall an. cost slde of 

AmDon Road. 245 f4st mrth of lntensction Airpan and 
Ray Roads. 

Proposed Administrative Floodway 
Proposed Zone A Floodplain 

I LEGEND I 
I To obtaln more d w d  Ofonnnllon in anw whwo Spse Flocd 

e l ~ a h t  (FEE)  nd/w floohvap h m  bsen debnnlned, usan pre 
encowam lo w n w l  lhu Road Pmfllm snd flmdxav Data Ubkm 1 
wnldrvl> wUNn lhe Flood lnsuranCe Study rPpPI( that 1 

I ammpwka (hla FRM Users h u l d  be nwm thit dFEi 6iwivn on the 
FRM rq)reaam mmkd vlw(a-fool elsvallonr ~d therelorn may n d  
s W l v  r e W  the tlnoa elswUon data presented In ltle FPI. Frr 
csms(Nmon mwm llwmfam msnnaemont nmmw. m m  am I nn-Fi to .&a.thb Ge-"* -ed d, ,& FB in 
MnJW)dlon wllh Ute datasham on theFUIM. 1 
Elw?l&n Werenoe Uarkp (ERY slwallm IWad m Ihm map web 
&lnd sndlor devatnpedto ~sWWI vernal mnW for dsf.rmlnrmon 
of I1006 dw&m and floodplYn bmmduiee poftmpxt on thb map. 
Usem s h d d  be anrs thB1 mere ERM ~~ may have chnnOed 
ulna tha pWkaUan ot lhb mep. To obW1 up1actae-a- 
Inlormadon m N M  Cioodalc S w a y  (NG5) ahown on tNa 
r~p,ploersca&aA~ncfm&an Smcm Brsnch cfth.MGSrd (301) 
713.=, rrW WrWb6Be.l Wng8.noargw. t@ uamshould 
sea(( w r l l d o n  ot w n W S  E M  monument olmGwm whn uatng 
Hnao elwpUma for wn8Irudon or kwh menagomem pup&. 

I w ' t a l  WE'S ~hovn m U U ~  map spply O ~ W I M M O I  0.0' m 
~eodrtlc vsmcsl ~ u m  (N~LU). usera ofthls ~ 1 ~ 6 i w u f d  be mam I 
I lhal mast# llood e W l o r *  are dm provlded k ths Gunmay d 

StUmarer ElmJbrd tabla h th. no06 lnsrnnoe S W  KWII (or Ws 
mmrnlml(Y EmVdl- s h m  In me S u m d  StWmInr El&- I ,, K...... ~ ...,. . ..... 

0 shaW be wed for cons-n. andlor I W a l n  mnsrnmenl I 

JUINS PANEL 2520 I 1 z+ao'oo" 

LEGEND 
SPECIAL FLOOD HAZARD AREAS INUNDATED 
BY 100-YEAR FLOOD 
ZONE A No base flood clevalior~rdetarmlnsd. . I 
ZONE AE bsafiaad dwntianadsfcrrninad. 

ZONE AH pmdlng); Flccddep+hs bnseflacd d l  t o3  elevatlme feet lusuallyaraas dotcyminML. of I 
ZONEA99 To he protected from l0O.ysar flocfl by 

Federal flood protecllon system i ~ n d e ~  

canstructlon; datannhad. 
no baae flcad dsvationa 

ZONE V Coastal flood with velocity hazard !wave 
action); no base f lwd  devutlms 
detarmb~ed. 

ZONEVE C h  flaod with vdwi ty  hazard (wevn 
action); bns~tlood devarlnM datmlned. 

FLOODWAY AREAS IN ZONE AE 

<!,,e .v"'* . OTHER ZONEX FLOOD ~ ~ w ~ ~ f  AREAS ~k~.. , rn~f~a; arma of ~ ~ D Y . B ~  

flood wia, average depths of less that 1 
font or with draanags areas lass than 1 
squaremila; end areas protected l ~ y  levans 
from 100-yaarfloM1, I 

OTHER AREAS 
ZONE X Areas detorrnlned toba outslrle 600-year 

floodplain. 
ZONE0 Areas in which flood hazards are 

undetemiined. 

UNDEVELOPED COASTAL BARRIERS 

Identified ldmtified Othntvrise 
1983 7980 PromctR(I Ateas 

Coasrd banter wens erena:mailv located wfthln a adjacentto Spda l  
Flood Hazard Areas. 

---- rlaad way Boundary - - fanes Boundary 

Bo~.r>uary Zot?es and Oivldln ~cunqary Special Dlvldl Rood Areas Hazard ni 

0:lfa6nr Coastal Base Roc!?~lavatlona 
W m.n Spoclal Flood Hazard Zones. 

-573 - &K* Hood Elmvation Une; Elwatim In 
Feet. See Map lndex for Rmvatlan DaWm. 

@ crams Gootlon Line 

Base Flood Elevation In Feat Wkwe 
(EL 087) Urilfon~, Wrthln Zone. SeeMap Index for 

Elevetlon Datum. 
R M 7 ~ .  

Rlver Mile 

Iiorhontal Coordinates on North 
97507'30-,32U22'30" Amorican Datum of 1927 INAD271 

Prolaction. 

NOTES 

I This ma0 is for doein anmin sterin meNational F ood rnsvrance Rogranr: 
It dce6 not naceseadly idsntfw assreas subject to flowlng, partlcula!iy 
lrorn local d l a i n a ~ ~  sources ot smelt slza. or 011 MWmetric fealdsa5 I 
I outrlda Susdal Fiocil Hazard A r m .  ~ h d  community map rsposltor/ 

ahould be consullnd tor m s  dernllsd data an HFFs, andforanv 
lnlonnetion on Tloodww ddncqtinrls, prior tu Use 01 thls map lor 
propetty purchase a conslrudon purposes. I 
Araes A30, AH. of Speald AO, A99, F b d  V, Hzzard VE md IlOO.year V1-V30. flood) IndnfeZonea A, A€. At . I 
Cmaln a r m  not in Spacial Flocd Hazard Areas may ba prmeoted by 
flood mntrol structures. 

Bwndsrles of the flwdweys wero urmpukd at cross sntione and 
Interpolated betwean crosa 8acUon.s. The flocdweys were based on 
hydraukio coneIdaaeons with rogard to reqvirsmenta of the Faded 
fmorgmcy Manegemunr Agency. I 
Flnodwny wldms in some wens may bs tno nanow t o d r o w m ~ a l e .  
ReIm to noadway D ~ t a  Table whore floodwav widthis shown at 1/20 
inch. I 
C o a d  base flood olevatlons apply only landward cf 0.0 NGVD, and ' 
indude the dfncts af w a ~ e  actlan; tho= elevations may afso diflw 
obnificantly hcmthose develwad bvthe Natlonal Wnamsr tiervirafor 
IuurIcana evacuatian planning. . I 
Corporate lmlts s h o w  are cmenl  an of thedew of this map. Tne u s r  
shod0 contact apprwdatocommunlty cmdals lodetwmlne If corporate 
llmlts havechanged sdbasqumt to tha lasuanca 0fm.a map. I 
1 x 6  map may inwrporato approximato boundalos of Caorlel h r l o r  
Reswce Sysltrm Unlts andlor Otherwtoe Protectad Arrn. oonbllshcd 
mdw rhe Coasal Barzler lmprovoment Act of 1880 (PL 101-681 I I 
FM ommunltv map revision lilsrory p l c r t n  couwwldemapplng, am 
Gaotlon8.0 of theFlwd InaurancaSutdy Report. 

FM ddn ing  map Pands and baa8 rnep source 6- separately prlnted 
M R ~  Index. I 
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Pmp- AdmlnleWWe Flmdway 
P w e d  Zone A Flmdplsln 

tiPk(::IAl. I:I.C7OD l~I ,Gf~i l?D AREAS !NI ;~DA?I~D 
BS ZONE' 700-.YEAR ft 

utl FLOCJD ibm* llrr~tl' ullr\,~ir;js d<+luin~ietd: 

ZONE AE H . I . . ~  ilmxl <:lnar;oor avtrr~:~~n+d. 

ZONE AH F I r d  ~+!I>III$ '3; 1 12 3 tet!l :.LL.LI;>II? ~are.8:; 
i p3nclills8:l; b !lcmr*' wev~li#>rs 
dr.lrrmi!trd. 

ZONE A 0  ilwl d<:pth ol I :o .I ih-1 ,.uaally sh,r 
d c ~ ~  o,n %luplni; uv.+ivt; .rvrs-q&* iIr:p& 
:leler.rrr:it~ed. l'n~ ArrJ.* U( dll:.bi.ll la#! flrmdinn. 
.%.I,~rIl~es dw drtcrtnnnnl. 

ZONE A99 'To Lxa prvrrcltd (rrllr~ lll&ywr ilmr<~I bi 
L.'c<ft?ml ihxxl pruleuln,n s).rrc!!t umlrr 
conwrurtinr. , nu k1* fli):l(l ole~~nlimn~ 
d*lCW'ri~ed. 

ZONE V C;mnal .lurrd rv?.h *.:*lncifr. hzurd iwavc 
ill'srrtll: 8 . 0  !:.ma flnrrl alev,+tlcmr dvl~:'r:ill!tui. 

ZONE VE ~ ~ s u i l l  -Ictorl wi:h ru%lc.lp h,ln?d ;\:,lbn 
: :  0 ,  (In4 vlwit~rr:~,. ~lc!t~~r~~:iv~mr,. 

FLO(3VWAY AREAS I N  Z O N T  Al' 
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rl~xlli with o\vra+~e daynhr $11 It54 :~;IP 

ZONE 0 . 81) &hid) 1111(1c! I .  .x.c 
L~II,!~~RIIIII~!PPI 

t a e ?  n F!(;od I FUU~ i'tmatinrl Lee Map IIICDX Line; 
'01 CIEI.BI~FIII Dnra~ln. 
Crrlbv i j ~ f i l i i i j i  : i b l i t  

UH>W I lk:<,tl K,*vttic>~ to, l'cnl 
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0 Mv17 
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9?"07'30". 32022'30'' A.norl~*rli l:artlrl i;l 1927 !!*AD 2 i l  
F1::,j96!i0c!. 

NOTES 
I.?:; r;ap ix h,r II!,~ il. ~ d o n l n ~ s l ~ r r ~ f i  :hn knrgonal Fluod lnm;.nnon t'n;g.nrn: 
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r.<t~ba~llu#r Iv! ?nuru dL':;jilecl ciilln orr HPt"6. arlri in: u . ~ v  .~rln,n~alic~n c1.t 

Ilmdsvay delnootions nrlor xo ubo c l  rl!!s lnQp \or irr:>l:erw t,t~lchuoo or 
c~!r?::lr~~%:~id~:> ~ : ~ r m : ~ ~ ~ ~  

Areas cf :iw,ial F!oo#:: k.417orn j0C-vear Kouti; Ihsludn ?onex 4. el'.. A?.. 
A70. &H Ail, a%. v. V; nnii Vl-VRi .  

Currair: rrsus .i:rl :c Gpwtu: i.oa:l Hlrrdrd 48eaS cr!b'/ b% p r o 1 w I ~  by 
IlOYd ~c~rxm; st :~m~:~rn;  

Ucv-.dnrien cl t46 'ilocclw.?).s t.r:e ECK13UICC 4 c.=~s ~erniorw and 
I?torpal.;!od l;r:wuon cm!io ; I  ' 1lr::~d~ityh WWIO hasclti an 
Irydrsblin cnlsids'ptlon; +vlli7 rwotc to roauirurncn:? :,f rho I'nnsul 
Emor;l~l!w h.1rznupuo>u:lt Ayu.:.;~ 

;;orp:>wn i h i , ~ s  itl:o,.n drs curratc %h 2f lfaa dm. 9f fl,i6 ::>ill) Tine user 
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'imhs hr.\ie ol:arqad :rrxiox+qi.am*i :s !ha .3FbJr:CU CI I t is 11.0 

5 ? : I  o r :  p i 1  m:.i8dil.ica c,: ios*:.: %mvr 
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I SPECIAL FLOOD HAZARD AREAS INUNDATED 
BY.100-YEAR ZONE A 

No bassflwd FLOOD alevsllon6 dalormined. I 
I ZONE AE Base f l e d  elwatlons datamlned. 1 

ZONE AH Flocd dwths of 1 t o  3 feel (ueuellv erase of 
pmdiwl; base flnod dwationr drttermtned. 

ZONE A0 Flood dspm6 of 1 to Sfeat lusually sheat 
flow on alapln torram); avera a dwma 
datarminad. $cr areas ot bjfuvlal fan 
floodlng, vdocitles also detsrmlned. RVERENl 

MARK 
RM24 

RM26 

RM27 

' ~ M 2 8  

rATIOM REFERENCE MARKS 
ION 
iVDk DEECRIPTIMJ OF L 

To 01 wment at nanterllna TUP~III FPB on&. 
Top of pavement at cantedlne 0 
south o t  U.8. RDute 80. at dhch 
Top of avomant ar canharllna 

, end of &a River,brldpe. . 
Top of avament at canmrlha 
n a f l  a n B w ~ o t  ~ o a ~ .  

dCATlON 
inreroestion 

11 Jaoltrsbblt ' 

of Ja&nhblc 
. .  . 

I lntarwcttan 

ZONEAM To bn protected from 100-yeat tlaccl y 
Fderal f l d  protootion ey&em u d w  
construmion; no beam flood elevedons 
detorrnlned. 

ZCMIEV Coesral f lwd wlrh velaclty hazard (wave 
ectlon): no bano Rood elevallonx 
detarmlned. 

.ZONE V E  .Coped flwd wl ualo tv hazard (wave 
actlanl; bsae+la&fsvdnns detwmlnnd. 

FLOODWAY AREAS IN ZONE AE 

.-.I; S.*CY O M E R  FLOOD AREAS 
-EX N u s  a 60O-yaar no& areas d ?W-year 

flood wlm avera e dwms ox leas that 1 
foot or wlth drayrlage woes loas than 1 
square mile; find areas pratacted by leveaa 
from l o w e a r  tload. 

OTHER AREAS 
ZONE X Araae datarminad t o  be outside liOO-year 

Roodplsln. 
ZONE P Areas I n  whlch flood hazards are 

Ilndetermmed. 

UNDEVELOPED COASTAL BARRIERS 

p-fj m{ 
Identifled ldentnied Otherwise 

1983 1880 ' . Rotseted Areas 

Coastal bsrrlcrilreda era nomollv located wirhln ci mdjecentta Spsdal 
Rood Hmard Areas. 

---- FlaadwaV Boundary - Zone D Baundary 

8Pundsry Uividing Ypec 91 Flood Itaard 
Zones, and Boundnry D/vld( 
Diiersnt Coxtal Rare Floo?~?~~,"~o% 
Wlthln Speclsl Flood I azard Zones. 

-5 f.3 - BBSn Feot. See Flobd Map Eiovetlon Index for Une; Elevettm E!eveflnn Datum. In 

@'--------@ Cross Beotlon Line 

Base Rood Eievatlon In Feet GVhae 
(EL 987) Unlfornt Wlthln 70!re. fiar Map Index for 

. R M 7  . el~vutlon Oaturn, 
r. Elwarlo11 Hetwence Mark 

Rlvnr Mlln 

, I4orlzantal Coordinates Beead en North 
9i';07' .3O". 32' 22'30' Arnarlcdll Dalun, of 1427 (NAD 27) 

Pmlectlon. 

NOTES 
This map is  for use In adlninlstering the Natlorral Flood lnsuranm Programj 
rt does lrot n~casrarlly identify all areas oublact to flooding, particularly 
from looat drainage souroes of small size, or all planimetrlc featurss 
outside Spaciol Flood Herard Ar~ns. The fommunltv map reposltow 
shmuld InformatIan be conriult6d on llnodvray f w  dalinaatlons, morb datilllsd prlor data to on us- BFEs. of thia andforany mkp for 

prnpryty putchaw ar oonmur;tlon purposw. I 
I Areas of SpRclal Fload Htvard I1 00-veartlood) Inalude Zor~as A, ~ k ,  Al-  

A30, AH, AO, ABQ, V, VE and V1-V30. 

Cattnin 81-8 not in Special Fbod Hared  Areas may ba proteoted by 
f led oontrol atrucnlrsn. I 
I B0undatie6 of tho floodways Wore oomPui8d at mose saction6 and 

interpolmid bstwoen cmss sedans. The f lodwayr were based nn 
hVdrauIIC coneIderatlont, wlth regard to raqulrement* of tho Fbdqal 
Emorgmcy Managamart ~gcney.  I 
Floodway Wldthfi in some areaa may be too narrow loahow to soale. 
Ref- to Roadway Data Table where tloodwav wldrh Is shown at 1120 I 
Cerporate IImlEa shown are current as ot thedata of thls maQ. 'I'he uso, 
should omtact appropnate tommtellty mcials todatarrnine it earparate 
l~rnlra nave ohangaa aunaqumt ca rha iaauamm of m1.s map. I 
I Thls mao mav lnwroorato ao~rouimata boundaries of Con~tal Barrier 

Resource Bvatem Unlts andlor 0tharw)so Rot&?od Areao eetabilshod 
under tha Coastal Bprdn lrnprovs-t Act of 1 BS0 (PL 101-6011, I 
I For oomrnunlry mar, ravlslon hlctory prlorto oountywide mepplng, see 

Seotlon 6.0 or the Flood lneursnue Study Repcar. 

F D ~  ~ 4 o l n A g  ma13 WIKIS and baco map routco c w  $eparsisly printed 
Map Index. I 

MAP REPOSITORY 

Refar to Aepoaltot~ Uatlng on lnaew Map 

EFFECTIVE DATE OF 
COUNTYWIDE FLOOD INSURANCE R A W  M A P  

APRIL 16,1988 

EFFFCTIVE DATEW OF REVISION(9) TW THIS PANEL; 
SEPl'Eh48EH 4,1991 

uvailablu. wntaot an insuranw agent 
Program at (8001 688-8820. 

I APPROXIMATE SCALE IN FEET 
1000 - 0 1000 , C'--T -:;-'"=-" ...- -'."- "'--"".- .'. , ,::I ... -.--. . a .... .. r 
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NATIONAL FLOOD INSURANCE PROGRAM 

Proposed Administrative Floodway m. P roposed Zone A Floodplain FIRM 
FLOOD IMSURANCE RATE MAP 
MARICOPA COUrnY, 
A D T V n h T  A A N 7 n  
nn1LulYm t-\LY 12 

I.NCORPORATED AREAS I 
I 
i 

PANEL 2580 OF 4350 I 
(SEE MW INDEX FOR PANELS NOT PRINTED1 1 I ElevRtlona @Fern) awkw imadwayfi haw bsmn delermltleu, us- are 

m~cowaged lo  wmm itm Flond Prdlles and Flwdrmy DItp bb1W 
m)nined wlthln the FlDM Inaurame Mudy @IS) mporl Mid 
snmnwieslhh FlRM Usem a~ot~ ld  bs aware ma1 BFEsshwm on ihs I - .. .. . .. .. . . . . . .. . .. . 
F ~ M -  rr~lreaatd.mmded v i i o ~ o 0 t  a w o n s  and meraore may not I 

I exactly 'wned me flood cl&n Unta pruseniud in )he FiS. Fa. 
oondrudhm anMr W W n  manwmor* purposse, uoers are 
aneotu~aad ta u r  Lhs I W  s W l n n  data omsoled In lhls FIS h I NUMIKR PANEL SUPW -.----. -.---. 
Elemrlon Rdnrenoe M a w  ( E A q  ~~~6 listed on tills m4P were 
oblolmdl~mr hlcpdmeetabl ls t~ ver(leal aontrol lor dutermlna(l0n 
nl thnd -1-lion* m d  f l e l a l n  baundarlas wmevsd on thls mag. -. .--" -.7.-.,-..- ~.~ . - ~  7~~ - 
Uners shauld be ware lhai ihmee ERM olnnalons may Dave uhe&d 
dnce ihe Dlt#aa(lon of thls map. To &aIn UPdO-J1CB*IIeWMI 

m p a p l m e E ; x ? a d ~ ~ l a n  SW&Brawh of IheNGS a( (301) 
7133242,orv$n~uMb&ls mi mwngb.nmEgov. Msp usas sharki 
aaak undHoal(M of nm-NQS ERM manumemi elowllona when umu 

C d a l  *S ehown on thb msp aplpply only mdward d 0 .0  NaUonzd 
Cmcddk VmIloaliXbm (AWW). U68m Mlhla FiAM sWlld he 
tha oca~ta~ nood elmiems am a h  proHdod in tho S u m w  
ntlriwum*r ~ h w m l h t u  m ma Flmd lmvlrw~e 8ludv reoori b thb MAPNUMBER j 

04013C2530 F 
1 

MAP REVISED: 
JULY 39, 2081 1 

! 

. . . . . . . . . . . . .. . . . . . . . . 
Ilala should be uaed lor co&truulbn. andmifloo~lfi~n mansgsmed 
DUIILOSILSW~~R~~IBYPI. h l m t  than !ha elewflmr ahown onthl* FIRM. 

11 Z030'00" JOINS PANEL2660 11 2'26'16" 

Federal Emergency Manegernsnt Agency ,' , 
._ 2' 



JOINS PANEL 2065 --.--- .. 

ELEVATION REFERENCE MARKS I 
REFE~ENCE REVATION 

MARK IFEEF NGVDI DESCRIPII~ aF LacbTInw -~~~ -. -----.-.. 
RM361 887.98 Chiraied 2- by 2-lnoh on 6- by 6-faot mnorem pad on enst 

eide of OM homeartad 1 6  by 2 M w t  adobe ha. .026 
mile north of antion* 31 &nd 53, T18, WW, and 100 frnt 

8734. 
weat of c6n mad n d t y e r 1  of h m b m n  mmdencn Mall Box 

I 

RMS62 881.46 Chlseled 2- by 2-lnoh + m top of cetch Main for a I 
1.6.fwt oonoretp pipe, and appmxlmatd 200 h e t  mat 01 
;pgximate oorner of aentlona 3, 4, 8, and 10, TSW, I 

kW963 1019.58 Brau  ca flu8h to pavsmenl atirrterwction of Queen Craek 
and ~ a l n L w  VaUs Roads on  bddpeovrr W a ~ m n n  Woth. 
comerof oaotlsns r0.11.14. and 15.126. R2W. 

THlS AREA IS SHOWN ON MAP NUMBER 04013C2530 

'To W n  mm W e d  informlnon h mes u h m  ~ a s e  F ~ O O ~  
E l W m  (BFEs) ~ d h r  fk&#BYI h m  beon delennloed, Ueem are 
rrncouragad to WSUH the Fbod P M l w  nd flw&.y C& UMie 
C O M  WkWn thE flood hvrranOS Study (FIS) W tha 
-lhkFFM UKI8*DuldbeWam that FEssAoWn onthe 
~ r n  w m t  murW rhols.tmt ohmone 4nd ihaobr. may MI 
eWaclll mnaot the lbod elevalon dsta pr- In lhe FIS Fu 
wwmuon  mmr ilwqrwn msllapemenl pumwa, - u. 
encoured lo me thE fimd e lwton dzJ~ praranted In Ws FB h 
M u n c h  with tha ma w n  onthe FRM 

Proposed Administrative Floodway 
Proposed Zone A Floodplain 

LEGEND 
SPECIAL FLOOD HAZARD AREAS INUNDATED 
BY 100-YEAR FLOOD 
ZONE A Na bamfloul elevdlonsdetermlncd. 

ZONE AE Bascflwd devarlons detehnlnad. 1 
ZONE AH Flood d6i)the ot I 1 3  teat l w a l l y  area6 01  

Dondingl: base flood elwations determlncu. 

ZONEdrO Flood.dapM6 of-1 to3 feet (usuallv ahact 
flow on dopin tarraln); avera e depths 
detormlnad. F!a wear ot dluvlal tan 
Roodii~, velodtlss also determined. 

ZONE A9S To be protected from 10C-year flood hy 
Federal flood protection syatam under 
consiruction: no base H o d  elevations 
determined. 

ZONEV CoaW flood with vdocity hazard l w a v ~  
sction) 
dsterdned? 

base f i o d  elevations I 
I ZONE VE Coastal f lmd rw'ih velodtyhezard wave 

action); base flood elavetlons determlnsd 

FLOODWAY AREAS IN ZONE A €  

, ,  - '  OTHER FLOOD AREAS 

OTHER AREAS 
ZONE X &bb$ datdtmlnad to bm outride 600-year 

flodpldn. 
ZONED Areas undemlnLYI. in which flond harards aro 

UNDEVELOPED COASTAL BARRIERS ~ ~~ ~ Lmj [m Fa 
ldantifiad ldentlllad 

19B3 
Otherwlea 

1990 Protectad Areas 

Const& bsnler atas arn nmmally located within m ajjaoent to Spacial 
Flwd Hazard Areas. 

Floodplain Boundary 
---- Floodway Boundary 
- - Zana D Baundary 

I Bounonry D:vldlng Bpaclsl Flood Hszsrd 
Zones, and Ooundary Dlvldtn Areas of 
Oltlerem Coastal h a  ~ loo t~evaf ion .  
Wltt$n Spacial F l od  H a a d  Zones. I 

513 - Base Flood Elsvsrion Line: Elevation In 
Feet. SeeMap Index for Elevotlon b m m .  

Base Flood Elevaiim In Feat Whsra 
Uniform Wlthin Zone. SeeMap Rdaw lor 
Elevation Datum. 

UsvaUon Reference Mark 

1 * M2 Rlvar Mile 

I Hwbonhl Cowdhatea Besad an Nath 
97°07'3n",32021'30* American Dewm of is27 INAOz7) 

Proledon. 

NOTES 
This map is for usa in administering tha National Fioad Insurance Ragram: 
Itdo% not naaatarlly Identify all area sublbct to Roodhg, pattlculariy 
from local drainage aourcas d smell size, or. all lrladmeklc features 
outalde Sphclal Flood Hazsrd Areas. Ths wmmuniiv map repository 
ahotld be consWtcd for more datalled data on WEE. andfor ally 
Infnmadon on floodway ddlneatlmn, prior ta w e  of this map for 
property purchase ar construction purpoaar. 

&ma of Spedd Flood Hared 1100- e a r f l d l  Include ZanesA, AE. A1- I A30. AH. AO, A98. V. VE and ~ 7 . ~ 3 0 .  

Certslnarfa6 not in Spadd Flood Hazard Areafi may be protectad by 
flood contml s k w ~ r e s .  

Euundarlw ot the f l d w s v s  wwe computed at cross s e E t i ~ s  and 
hcerpolned bElWBen uaw asdons. The ilwdways w a c  based on 
hydreullc consideraUrms with regard ta raqulremants of ths Federal 
Ernargmov Managomem Agency. I 
I Floodway wldffu in somm arsas may be too nanow t o ~ h o w  toocale. 

Rater to Fbod!vay Data TaMe where f l o a l w ~ y  rvidth is shovm ar 1/20 
inch. I 
Car6td base flocd olavatiom apply ordy landward d 0.0 NGVD, and 
IncIULls M e  Bflccts of wwa action: 1he6e elevatbnfi may also d l l fa  
slg~ilflcantlv from rtace dnvalwnd hvthe Netional Weather SerM'cefar 
hurricaneevswatlon plannlnq. I 
I Corporawlinlit6 movm are Currcnt asof thedateolalamap. Tne- 

should ccntact appromi& acmrnunlty oWldels todoremine If CQrpwato 
llrmta nsvechsngtd s u b w w ~ t  l o  lhc Issuance o( mls mqJ I 
This rnsp may inoorporata approximate boundarler ot C M ~  b i e r  
RmOUce Syatun Units andlor Otherwise Rotacted Arese astablidled 
rndermeCoasta1 Bnler lrnprwsrnsnt Actof 1B80(PL 101-6slI. 

For comnxlritv map revision hlatory prior t o  mmlywide mapplng, slil, 
Seftlon 6.0 DI Flood hsunncsS1udv Report. 

For adlolnhg map panels atd base map source see separotn(y prlntnl 
Map Index. I 

MAP REPOSlTORY 

Reter t o R e ~ o s l t w  bdnq on Index Map 

EFFECTIVE DATE OF 
COUNTYWIDEFLOOD INSURANCE RATE MAP: 

APRIL 15.'1988 

EFFECTIVE DATE(S) OF REViSION(5) TO THlS PANEL: 
SEPTEMBER 4.190 1 

M ~ F .  rnvised J~lly 19, 2001 to u dam owpcraoc llnin m chan e base 
flood olauatIou&, to add baas fkad dwotlons. to add S ~ O C I ~  R o d  
Hazard &ens. to cl,awa Spedai Flood Hazurd b a s ,  l o  h a w e  zone 
ddgnatiwls, to Update mw format, to ad ruaaa and mad names. ~d 
to inccrporateoravlwaly Issued Lettsrs of &Q Revision. I 
T~datwnine if llood insurance icavallable, c m e r  an Insurance apwt 
DT call me National F l ~ d  Insurance Prooram at lsWl638-5620. I 

APPROXIMATE SCALE IN FEET 
2000 0 MOO 

E:-ZEI-=r~-l;..., '--, 

i NUrnER PANEL wmx . -* 
I 
I 

DMDda 25611 F 
UARff iOPhWJrn,  

UNMCORPOR4RE W 3 7  W F 



LEGEND 
SPk::iA;. F1.000 ti,V,%l<lJ AREAS INL;ND.ATED 
RY IOC-YEAR FLOOD 
ZONE A Ns krr, l r xd  a l e ~ ~ l i r ~ ~ a  dcarminrd I 

EFERENC 
MARK 

RM954 

33"1! 

E L E V A T I O N  REFERENCE MARKS 
E L E V A T I O N  
F E E T  NGVD) D E S C R I P T I O N  OF L O C A T I O N  

0 5 3 . .  5 9  C h i s e l e d  2 -  b y  2 . - l n c h . e n  , t o p ,  o f  , . a  
5 -  b y  4 -  b y  0 . 5 - f o o t  c o n c r . t a  b l o c k  
w a i  I 8 0 f o p t  n o r t h  a n d  
o p p r o x i m a l e l y  6 0  f e e t  e n s t  o f  
c o r n e r  o f  s a s t l o n l  1 3 .  1 4 ,  1 3 ,  a n d  
2 4 ,  1 2 5 ,  R2W, c o n c r o l o  m o r h s d  1 4  D o  
E n e r o  1967 .  

1 0 5 3 . 5 9  C h i r a l m d  2 -  b y  2 - i n c h  o n  t o p  o f  
h * a d w a l l  f o r  I r r i g a t i o n  c a n a l  
s o u t h e a s t  c o r n e r  0 1  i n t s r l e c t i o n  
C h a n d l e r  H e i g h t s  l o u d  a n d  d i r t  
r o a d ,  a p p r o x i m a t e l y  3 0 0  f e e l  w a s 1  
a n d  2 5  f o a l  n o r t h  o f  c o r n e r  o f  
s e c t  I o n s  2 3 , 2 4 ,  2 5 , a n d  2 6 ,  TZS;R2W. 

1 0 1 . 6 8  C h l s e l e d  2 -  b y  2 - I n c h  i n  t h o  m i d d l e  
o f  6 -  b y  4 -  b y  0 . 5 - f o o l  h e a d w a l l  
f o r  1 . 5 - i n c h - d i a m e t e r  CMP o n  w s r l  
r i d e  o f  d i r t  r o a d  a p p r o r l r n r # t s l y  
1 5 0 0  f e e t  e a s t  m n d  1 5 0  f e e t  s o u t h  
o f  c o r n e r  o f  a e < l l o n s  5 .  6 .  3 1 ,  e n d  
3 2 ,  T Z a 3 S .  R I W .  

Proposed Administrative Floodway 
Proposed Zone A Floodplain 

LEGEND 
70 obuin r ~ w e  d@t(~~kJ irrforrnatlon it: Oieas WCerC BBI~ Flwdd 
flnolions 13FEsard . O r  flcadaay, haw broc Gaerrnincd users srs 
m6C~~Td2~d 15 COnSiP lhb Flood PrQfllOS 8iUl Chod r r~~  C3li lillJ!C'i 
mria.ir& .~~:bln <no FIOM IFLU~SPC(I S-~UIY ( ~ 1 %  won 111111 
h*:~:iipan!rs il,!a HUM :aom al.ollld a91 rr..m rb3l SiF!. *?.c+,~fi 08. 

III(1 %?M rCPr2Wm : O L ~ ~ E C  'r~kiB.'OOl a$C+aliM~ end lli?:~f:ra 
UI.V 11c1 LimCi:y ::)'::?:.! IIIV !load ~ lav l lo~a cbtd 1ix5on:ed ti, ti62 FIS 
RIC9 rnnivn 31 ne i l l lht nro imolldsrl rc1::!:93 i l lur~nca who 
purwses onlv and sh.xlM not h usec os llm role source ot llmii 
slavsbon mtorn'3tlnn. hcmrdingly, floor! dr?vslIcn dals PrSatIm 
i!, ii.p EIS shau:d be ulilizw in con/unctk~, ni;h tbo URN IN 
puruusur. oi <:3ns?,tcric::> 3rd o r  9omlp+<s irlanniiurnnnr. 

FllM Ylevinic,~a ihsltr. c.4 mir map urwc 8:!8.8:8v*l ~~dl rd~ l i?k ,ped 
h. ?zldtllisll VB~~CIIL?I:TYI for uetemirrtl:3n i>i flax! eiR\Ai?O6 272 
ICjr.Jl?Iaia bjul:di;uw ~vIUL~L?: D ~ B  :hi> ~ 3 i :  1!.w0 sllou'd 13% :~v,ar$ 
Ihn these EHlil el~rmor.? rnsb hevs cilsnotnl s11~9 :ha pUb~li;m 
Yi l h : ~  t ~ p .  TO obtain uy-tW;date elwaron ~nfomslioo an Nat;on;ri 
Geodetic Surusy IYOS: 6RMn show11 cn IPS nlhp. plresc cnnect 
1i8tn inlorma~icr .%rv!caees Rtancll of me WGS a !0011 113-R242. 
9, *i.F;I tllltlr .Neh:;il~ at ww nos IIC~~U.I~Y. MIIF II-COIS -,h:~ld 
9csk Vwli imi~n ~i ril-hOS ERM ~onilrnont ~le~ations .;l!?:, 
ul;iop mew 0;nol'or~ i31 a'rlmUMiwl dl !lO~dnlai~ nwnaaenlaril 
PC.WO5BS. 

C%IR:IIRI f!Fti's (itfoul) Cr8 l h l ~  .Par! mcy aVC'.F oltly lo88rImrd ui G;? 
KGVD. Ussm oi.Jiig FIRM shmld ba ar~sre thvt coan8l 9ooJ 
llllwillinns am rtlw lJl(ll1dOd i?l lnrr Stl lnl l~w CI Siilhter EinMt~nii 
W~ l l e i l  lha FDcd lnrurance Swdy rep% for thls oornmunliy. 
kianlions sham1 in the Summar). of 5till%,9tor Ele~sli~ns uble 
1bJ~1d b9 u s d  tor C D ~ S I N C I ~ ~ .  BF3 t'D' 'Mdpbb#I C ) U I I B ~ C n d l r  

p~tqol-.; n.11~ 11% i l r .  hlghni Illan ihr IIL%*JIIC-~S ahavo en L ~ I D  
~117lG. 

ZONE AE Base h a d  rkvalioh ~klern~llletl. 

ZONE AH d ilo:rl ;);Xnll~+'; h p i a  .>i I taw s: i icn: lkkd t t~u#~l lg e3w*:k>ns mar 

J~IL.IB.,IIC~. 

ZONE A 0  F h m  cmmi of ; 11, .l ;*I itauallv ;hn: 
h w  or) rliq:;ny! ~wmiri,: arm*: dqlilr 
dplevrninw!. balr arras ai allauicl la!, liotnlini; 
vdojlipr slu, dc;crrn~md. 

ZONE APP lii I;@ pn.8lvrttxi C~LX ll!&yerr l !ud inr 
letlohtl OIS.~! p-nlwlinn >urtnn i.dcr 
mnilruala:~ : !lo bair flex:,, ~innl!n!l, 
ddlmlinn. 

ZONE V Cuu'.ll H o d  with veLn.iIy hamrri inrave 
a:ii~m;, no hr;: tl<rod dcvution, drfi~mlncd. 

ZONE VE Cnav..ri iknd with velsd:y ir>rlkrti im 
! I $4- rlnnl clwdtk>.,n drlmlnnl. 

FLOODWI~Y AREAS IN %ONE 41. 

OTHEI< FLOOD AREAS 
ZONE X areas o i  SlllJ-yrrr fluoil; 4fe.n a1 100-y~~nr 

flwd wiB rnmnage depliv oi lw than 
I rout is i>4lh dmimg ;area Irr, than 
1 ularm o>l:c: ;and xed$ lqtVl!ll(?d by 
Inre. iwm inv dcinl. 

0 1  IHFR AKEAS 
ZONE X 4reilr acrumincol a >  t*. t : t $ r i i  ' . lGb?c , r$  

tladpllit~. 

ZONED Areas in suluri~ iln.r! 1hs~r:Ji i m v  

~~!~: l~ !w~ni f~~v l .  

-~~ .. .~ 
\?111111 Special OOOY ibzard 
ZOIIHI. 
Beso Flcsd Eiemie? Line. 

-----513m~-- Ei~:;.a!ion ir Feet. Sle Map lnasx 
fcr i l e ~ w n  9aturn 

D D Cmox 5:~:tio,, ;.im 

9a3e Flood EiwsUor :'1 Fdel 
i f L  587; $fi:hcn i'nifarn: 'X,th.n Zonu. 

SRB Milp Index l i l r  E~I~IIoI' Datam, 
RM7 /x Elevatiw, Faferanm ,Mark 

h12 River bvi<:c 
i+or.mtmll:nnrdineI~ IBda: crm h;rt.? 

3'f007'30". 3Z022'30" 0 :  1lrita.1 o' '377 I Y A ~  27) 
?rojmbc:?. 

NOTES 
l'his mall a tor us0 ill alnanislcring Ihu NutiJnalFbod Inruronee Proyrarn: 
fl Yoas no: nece9sar;ly !da:tlfy all areas sublen lo lloodin~. (Illrticubdy frv~n 
'Gr:al draindQe w a l ~ b u  :,I I!IJII si20 21 ,111 U(unilne1riC ~MWILS nwIlrlR 
Srilc~aI Food tlLmr? A=. :lie cr~n8~~l,tlily .ran .orriis!totr rhould bc 
n:.ujlrto$ lo: .na:r. doi;;i!od dale uc SFE'r. end ! k c  noy ~nlor*~alin:, o r  
flrrmvd331 d$naalms. p%cr i3  :IRO of ?it!: rnnc In, orsporty purckasu. or 
CC'ISIIIICllO" P$lr&U!3EG. 

Arras of Spvciill F h d  Hutrlrd 1100-year ilnndi >>clube Zul>es G, AE At- 
A3B 4H. AO. Am, V.VE and W-V20. 

CcflS3 1188% not in Sl\+cia: 'Clmd Hamd .bd?i4.1 Piny bc lprolnuiwi b\ 
18:xrl i.ot~uot slw~llrccz;. 

'W,&nulnnt~s or I!,#! clcarhuui,'l wuie xw;u:ed T.1 ciom zwlirls il ld 
interp~'iat~~I kuieal :  ,?m% sa9tigrw n.a ,:aollu.eyJ vrmr buuuJ 8.n 

hgoravlic cccsiduratians with regard to -Bqursmanls 31 !la l:nrlrrrt 
Cmer~e ls~ Mnnagsmoot Agency. 

I::t>oc!way .NI~I~L it, L D ~ L '  arc<ts nia? h2 mo nsmow to show ro roaiv. Rofcr 
sr riandway Da:s irhle wllau. l::mckav wix!l(., is ?iholun .IT 1'20 in!#!> 

!:orw.ilie !i~?lits dt~v.:, >re CUIW~I % %+ ms drto c l  1h13 map r tn ;l%r 
d.cIO COII~I:! npp%ldi:o 2ornn,ur*'ly u' lrc~lr tu tielcrmiiic 1 ;'or~o-fln 
;.!a49 haw chwged a~bsagt:a?t rr :he ir-*i;al5cr? ui :!ILS n:sn. 

7189 flap ~ U Y  Inmrpomv opp~oxirnstt bwndorI~9 oi CLIVWI Baniel 
fie%l:.llc~ Sqtorn UniY afiY ;'or Ob?,:rv,iw Prolosted /veal  urlsb1:shsd 
$lm81 lhr Corm"' Zanier imuro,on~onr 4c! of 1S'JU 1PL llil-5911 

c~mrnuni:y map P;VIS~L!! ni~1m-y bc.09 iC (.i:?ihlW<iUD !FX(>~~I,U S C I ~  
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D a p a r t m e n t  o f  1 n t . r i o r  E l e v a t i o n  
1 ,120  1.01 A b o v a  S e n  L e v n l  8 0 0 1 ,  
s o u l h o o r l  c o r n e r  0 1  i n t o r s e e l i o n  
B u l l u r d  R o o d  a n d  u n n a m a d  d i r t  r o a d ,  
3 6  f o e 1  ..st a n d  2 8  fg.1 s o u t h  o f  
c o r n e r  o f  s r ' t i a n s  4 ,  5 ,  8 ,  a n d  9 ,  
138. RIW.  
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RlW,  ~ t a r n p . d  U.S. D e p u r t m s n l  o r  

' I n t e r i o r  P DOR E l s v o t i o n  1 ,147  f e e t  
A b o v w  S e u  L e v e l  1,973 G e o i ~ g i c a l  
S u r v e y .  
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R M 9 5 4  1053 . .  5 9  C h i s e l e d  2 -  b y  2 . - i n c h . o n  l o p  o f  ... a .  
5 -  b y  4 -  b y  0 . 5 - f o o t  c o n c r o l a  b l o c k  
w a l  I 8 0  f o o *  n o r  l h a n d  
a p p r o x i m a t e l y  6 0  f e e t  e a s t  o f  
c o r n e r  o f  r e c l i e n t  1 3 .  1 4 .  2 3 ,  a n d  
2 4 ,  1 2 5 ,  R2W, c o n c r s l o  m a r k e d  1 6  Do 
E n e r o  1 9 6 7 .  

R M 9 5 5  1 0 5 3 . 5 9  C h i s e l e d  2 -  b y  2 - i n c h  o n  1 . p  o f  
h o a d w o l l  f o r  l r r i g a ! i o n  c a n a l  
s o u l h e a s 1  c o r n e r  o f  i n t o r s a r t i o n  
C h a n d l e r  H s i a h t r  R o o d  a n d  d i r t  
r o o d ,  o p p r o x i m o i e ~ y  3 0 0  f e e 1  w e s t  
a n d  2 5  f e a t  n o r f h  a f  c o r n e r  o f  
a a r l l o n s  2 3 , 2 4 ,  1 5 , o n d  2 6 ,  T2S;RPW. 

R M 9 5 6  1 1 0 1 . 6 8  C h i s e l e d  2 -  b y  2 - I n c h  i n  t h e  m i d d l e  
o f  6 -  b y  4-  b y  0 . 5 - f o o l  h e o d a o l l  
f o r  1 . 5 - i n c h - d i ~ m s t m r  CMP o n  w e s t  
s i d e  o f  d i r t  r o o d  a p p r o x l m a l e l y  
1 5 0 0  f e e t  s o r t  mnd 1 5 0  1e.t s o u t h  
o f  c o r n e r  o f  s e c t i o n s  5 ,  6 .  3 1 ,  a n d  
32 ,  T 2 a 3 S .  R l W .  
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i:? the FIE sh3u:d bu u:ill~& in conluncIhn vrkh tttn rIRM la 
purpvsvn O! <:.~na:rv(.~h::i ~ ( l d  !or tlaat!~Uill ~nanoliomonl. 

CHt.1 -eraf*..ti :a6tw. F. n',b man &ow t:ia.&ws* I ~ ( 1 3 1  OL*F'JTIF 
tr :s.dtms1) ~ 9 r o c q  C~I:IYI fr.,r detw.:pdt .)n ut tlo:L' emaf:?r a*; 
1-xJc'd 8 8  J.iruL . ~ 5  ~ ~ r u c v c . ~  mml ;h.b -.:a; Ilaer, stw% a lr* .,jar$ 
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tl",~i~,Ltit~. 
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