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INTRODUCTION 

The purpose of this report is to fulfill the Federal Emergency Management 
Agency's (FEMA) requirement for completion of the RSD-1 forms and to document 
the efforts made to notrfy the public of the Buckeye Area Delineation Study. 

The Buckeye Flood Delineation Study (FCD 90-69) is a restudy of a large area 
that has existing approxrmate flood hazard delineations (zone A's). This 
restudy uses detailed hydrologic, hydraulic, topographic mapping, and field 
survey information to delineate ponding areas on the upstream side of the 
Roosevelt and Buckeye Canals, and the Southern Pacific Railroad. This restudy 
has resulted in changes to the existing zone A delineations. Changes in the 
ponding delineations are primarily a result of the use of the more detailed 
topographic mapping and field survey information. There are no water surface 
elevations or depths associated with the existing zone A delineations. 
Consequently it is impossible to say that there has been an increase in the 
water surface elevations. 

Section 2 of this report documents the efforts undertaken to notify the public 
about the Buckeye Area Flood Delineation Study. A public meeting was held in 
the Town of Buckeye on May 18th, 1993 to explain the results and impacts of 
the delineatron study. Also, on May 18th the study results were presented to 
the Buckeye Town Council during a regularly scheduled council meeting. The 
public was informed of the meeting through individual mailings to affected 
property owners, copies of the mailing list and letter are included in this 
section. Copies of notices and newspaper articles about the public meeting 
published in four local newspapers are also included. At the beginning of the 
study, legal advertisements informing the public about the study were placed 
in two newspapers. Also, all property owners located along the two canals and 
railroad were mailed letters informing them about the study when it began. 
Copies of this mailing list and letter are included in this section. 

Sections 3 through 5 contain the required FEMA forms for the canals and the 
railroad. Every effort was made to answer all the questions on each of the 
forms. However, due to the nature of this study and the type of flooding that 
occurs in the study area, not every questions is applicable. In particular 
the type of flooding that occurs in the study area is ponding along the canal 
and railroad embankments, whereas the questions on the forms are oriented to 
riverine type flooding. Since the effective Flood Insurance Study (FIS) is an 
approximate study and this study is a detailed one, it was impossible to 
compare some of the results. The Buckeye Area Delineation Study has more in 
common with an original FIS study done by FEMA then it does with a typical 
Letter of Map Revision (LOMR). 

The railroad trestles were numbered from east to west beginning with the first 
trestle west of Dean Road. The trestle numbers used are valid only within 
this study. The Bridge/Culvert forms, Form 7, were only filled out for those 
trestles that had ponding on the upstream side of the railroad. 
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1 NOTICE NOTICE NOTICE 

I 
FLOOD-PRONE PROPERTY IN BUCKEYE AREA 

This notice has been mailed to persons on record as owning property 

I in the vicinity of the Town of Buckeye and within the study area of a recently 
completed Flood Hazard Study. 

I The Flood Hazard Study involved mapping and hydraulic analysis of 
ponding areas located along the north side of the Roosevelt Irrigation District 

I 
Canal, Southern Pacific Railroad tracks, and the Buckeye Canal (See 
attached map showing study boundaries). The study identified special flood 
hazard areas north of the canals and railroad tracks and delineated the 

I boundaries of the floodplain for the 100-year peak flood. 

I 
The completed study and resulting maps will be used to review 

development so as to reduce or prevent possible flood damage to property 
and structures. The study results will be submitted to the Federal Emergency 

I Management Agency (FEMA) for use in revising Flood Insurance Rate Maps 
for the area. Buildings located within the 100-year floodplain may be 

I 
required by FEMA to have flood insurance coverage if they are financed by 
federally-insured loans. 

I Persons wishina to comment on the studv results or review the study 
maps prior to their submission to FEMA are invited to attend an open house 
to be held Tuesdav, Mav 18, 1993. from 6-8:30 P.M. in the Buckeve Town 

I ICountv Complex Conference Room, Suite A. 100 North Apache Road in 
Buckeve. 

I Information about the study can also be obtained by contacting 
Mr. Tim Murphy, Floodplain Management Branch, Flood Control District of 

I Maricopa County, 2801 West Durango Street, Phoenix, Arizona 85009, 
phone: (602) 506-1 501. 

I * This is a copy of the letler mailed to owners of properly located within the ponding areas. 



1 * Copv of the map included with the letter mailed to property owners. 



Flood Control District 
oflMariwpa County 

Floodplain delineation 

The Flood Control District is required by 
state law (ARS 48-3609) to delineate 
100-year floodplains, and to regulate 
floodplain uses. 

The floodplain delineation program began 
in 1973, when the Federal Emergency 
Management Agency (FEMA) completed 
several delineations. Since then, Federal 
budgeting has shifted the burden to the 
local level, forcing the District to become 
more active in this role. Since 1986, the 
District has delineated more than 1,150 
miles of 100-year floodplain in nearly 40 
studies. 

The purpose of floodplain delineation is to 
identify potential flood hazard areas in 
order to safeguard life and property. 
The benefits of floodplain delineation are: 

Identification of flood hazards before 
significant development occurs; 

Identification of flood hazards caused by 
existing development; 
c Determination of areas in need of flood 
protection, and structures that may require 
flood insurance; 
r Minimize loss of life and property by 
regulating floodplain development; 

Development of hydrological information 
to address existing and future drainage 
problems. 

The District's fiscal policy, adopted by the 
Board of Directors in 1988, suggests that 
up to 2% of the annual budget be allocated 
for floodplain management. With these 
funds, staff identifies areas to be studied, 
contracts for studies, conducts public 
meetings in the study areas, and develops 
floodplain maps based on the best available 
technical information. 

FACT SHEET 
November 1992 

The Board approves the contracts for 
studies in public meetings, for which its 
agenda is posted in a public place. Because 
floodplain delineations follow stringent 
technical guidelines, however, the Board 
is not asked to act on the study results. 

Instead, the floodplain studies are 
submitted for review and approval to 
FEMA, which ultimately will issue a Flood 
Insurance Rate Map (FIRM) on the basis 
of the study finding, after a 90-day review 
period for technical comments. 

Community involvement is an important 
aspect of a floodplain delineation. City 
and town officials are advised, and public 
meetings are conducted at the outset of a 
study and/or when a floodplain map is 
developed in an attempt to advise residents 
that floodplains have been identified. The 
District uses any of several means to alert 
residents to its study results: articles and 
legal ads in local and regional newspapers, 
association newsletters, cable television, 
utility bills, and posters. 

Floodplain delineation results in safer, 
wiser development of our resources, and 
can have monetary rewards, too. Our 
active floodplain delineation program is 
partly responsible for the 15% reduction in 
flood insurance premiums for residents of 
the unincorporated area of the county. 

The District received national recognition 
for its progressive actions to protect life 
and property by identifying flood hazard 
areas and by enforcing floodplain 
regulations from the Association of State 
Floodplain Managers as recipient of its 
Local Award for Excellence in 1992. 



wilbur-Ellis company Mary Ring 
Box 1286 PO BOX 276 
Fresno, CA 93715 Goodyear, AZ 85338 

United Title Agency Of A Southern Rainbow Ltd Par 
3030 N Central Ave 3150 N 24th st #lo8 
phoenix, AZ 85012 phoenix, A2 85016 

Recorp-Arizona 11 ~ecorp-Arizona 11 
7000 E shea ~ l v d  #25O 7000 E Shea Blvd #250 
Scottsdale, AZ 85254 scottsdale, Az 85254 

P J Farms Ltd schult Mobile Home Corp 
C/O Rt 1 Box 199 Po BOX 151 
Buckeye, AZ 85326 ~iddlebury, IN 46540 

Buckeye Valley Industria Alpha McKee & I Dorothy 
6900 E Camelback Rd #230 920 E Baseline Rd 
scottsdale, Az 85251 Buckeye, AZ 85326 

Alpha Omega Smith MCKee cpm corp 
920 E ~aseline ~d 4522 N 11th Ave 
Buckeye, Az 85326 Phoenix, AZ 85013 

Claire & Buddy EsteS 
1624 Minnesota Ave Luther & Mary Workman 
South Milwaukee, WI 413 3rd Ave E 
53172 Buckeye, A2 85326 

J & G Investments 
3101 E Shea Blvd 
phoenix, AZ 85028 

Albert Rodgers 
RT 1 BOX 186 
Buckeye, AZ 85326 

uslife Title co of Az Tr 
2721 N Central AVe 
Phoenix, AZ 85004 

James Berridge Jr. 
44 E State Ave 
Phoenix, AZ 85020 

Beatrice Rankin 
920 E Baseline Rd 
Buckeye, AZ 85326 

Buddy & Claire Estes 
329 Southtowne P1 
south Milwaukee, WI 
53172 

Paul Almendarez 
A Susan 
HC 3 BOX 255-R 
Buckeye, A2 85326 

Lee & Jean Wood Charlie Floyd House charlie House 
412 3rd Ave E 408 3rd Ave E 408 3rd Ave E 
Buckeye, AZ 85326 Buckeye, AZ 85326 Buckeye, Az 85326 

Henry & Royleen Williams Doris tlullinger Edmond & Barbara Beard 
116 S 4th St 404 E Coronado St 406 4th Ave E 
Buckeye, AZ 85326 Buckeye, A2 85326 Buckeye, Az 85326 

Jose & Juana Beltran Richard Villa Jr. ouadalupe villa 
PO BOX 365 PO BOX 693 603 E Baseline ~d 
Buckeye, AZ 85326 Buckeye, Az 85326 Buckeye, AZ 85326 

* Mailing list used for letter notifling property owners of the study results and public meeting. 



Dan Fuller & Marie Rose 
Po Box 97 Uslife Title Tr 530 
Litchfield park, AZ 2721 N Central AVe 
85340 Phoenix, AZ 85004 

southern Pacific Co & 0 Ralph watkins Jr. 
9830 N 32nd st #B-106 2737 E Greenway ~d # 4  
phoenix, AZ 85028 Phoenix, AZ 85032 

Samuel ~r wiggins 
sam wiggins Franklin & Patricia nice 
PO BOX 156 808 N 1st St 
suckeye, AZ 85326 Buckeye, AZ 85326 

Buckeye  own of Hodges J L Farming co In 
PO Box 157 PO BOX 68 
Buckeye, AZ 85326 Buckeye, AZ 85326 

Arizona Public Service c J L HodgeS Farming Co In 
PO BOX 2591 Po Box 68 
Phoenix, AZ 85002 Buckeye, AZ 85326 

Lloyd & Virgie Schulz Hardesty Enterprises 
HC03 BOX 16 RT 2 BOX 246 
Buckeye, AZ 85326 Buckeye, AZ 85326 

Richard Lee Morris 
Brownie Johnson June Betty 
101 5th Ave E RT 2 BOX 955 
Buckeye, AZ 85326 Buckeye, AZ 85326 

~ y m  1nc Timothy & April Rhodes 
808 E Jackson Ave RT 2 BOX 985-A 
Buckeye, AZ 85326 Buckeye, AZ 85326 

Compton commodities Inc Randall Humphreys 
14507 W Main AVe Po BOX 3340 
Casa Grande, AZ 85222 ontario, CA 91761 

S H & Buna Boyer Ernest & Mary Parker 
Po Box 294 RT 2 Box 953 
Buckeye, AZ 85326 Buckeye, A2 85326 

0 J 6 Faye Murphy 
300 NE 21St St 
Fort Worth, TX 76106 

Strander Petroleum Inc 
618 N 4th St 
Buckeye, AZ 85326 

uslife Title co Tr 530 
2721 N Central Ave 
Phoenix, Az 85004 

uslife Title company Tr 
2721 N central Ave 
Phoenix, Az 85004 

Lawrence Peabody 
PO BOX 84 
Buckeye, Az 85326 

uslife Title co of AZ Tr 
2721 N Central Ave 
Phoenix, AZ 85004 

Richard & Betty Morris 
Rr 2 BOX 955 
Buckeye, AZ 85326 

Arizona state Of 
205 S 17th Ave 
Phoenix, AZ 85007 

us Life Title co ~r 530 
2721 N Central Ave 
Phoenix, AZ 85004 

Us Life Title Tr 530 
2721 N Central Ave 
Phoenix, AZ 85004 



Emory & ~eona sullivan Robert Saylor 
Rte BOX 952a 5810 W Royal Palm Rd 
Buckeye, AZ 85326 Glendale, AZ 85302 

us Life Title Co uslife Title co 
2721 N central Ave 2721 N Central AVe 
phoenix, AZ 85004 Phoenix, AZ 85004 

water consv Buckeye Grand Canyon Ranch 
~ i s t  Drainage 1820 Mountain Granite 
Po Box 726 way 
Buckeye, AZ 85326 ~rescott, AZ 86301 

A D & Eileen Anderson 
John Evans Jr. 7323 E Gainey Ranch Rd 
3238 E Briarwood Ter #11 
Phoenix, AZ 85044 Scottsdale, AZ 85258 

Ralph Narramore A & H Dairy 
PO BOX 51 Rr 2 BOX 938 
Palo verde, AZ 85343 Buckeye, Az 85326 

Kakerlee Limited Partner 
Irrigation Roosevelt 5900 E Edward Ave 
PO BOX 1089 paradise Valley, AZ 
Buckeye, AZ 85326 85253 

William Bruce Heiden 
Marie Helen Lenore Koebrich 
PO BOX 428 PO BOX 53435 
Buckeye, Az 85326 Phoenix, AZ 85072 

Danny & ~onna Eastman Irving & Betty Ehlers 
PO BOX 423 Rr 3 Box 188 
Buckeye, AZ 85326 Buckeye, AZ 85326 

Abundio cabrera Lloyd & Lisa Akers 
22351 W Lower Buckeye Rd Box 553 
Buckeye, AZ 85326 Buckeye, AZ 85326 

Roger & Pamela Middleton Glen & Judith Lundblad 
22139 W Ripple Rd PO BOX 135 
Buckeye, AZ 85326 Lowry, MN 56349 

Arizona Machinery Co 
Po BOX 63 
Avondale, AZ 85323 

Wayne & Betty Cheatham 
Rr 2 Box 936 
Buckeye, AZ 85326 

B W C & D D  
Po Box 726 
Buckeye, AZ 85326 

Gene Narramore 
24301 E 96th St 
Broken Arrow, OK 74014 

Turner Jewel1 & Son Ltd 
Rr 2 BOX 940 
Buckeye, AZ 85326 

Water cons Buckeye 
Dist Drainage 
Po Box 726 
Buckeye, AZ 85326 

Kimberly Sue Matelski 
22201 W Lower Buckeye Rd 
Buckeye, AZ 85326 

J G & Francis Baker 
PO BOX 541 
Friona, TX 79035 

Robert & Gladyne Eastman 
PO Box 271 
Buckeye, AZ 85326 

Henry & Ione Wittman 
R r  1 
Lake Lillian, MN 56253 



Linus Boehmer 
Mary Rose David & Laura ziler Philip Ryan 
223 Lakeside Ln 22101 W Ripple ~d 22051 W Ripple Rd 
Pierre, SD 57501 Buckeye, AZ 85326 Buckeye, AZ 85326 

Donald & ~onna Farris Eugene & Suzanne ~ o i k  Donald & Gwynne Demoise 
22035 w Ripple Rd 22031 W Ripple Rd 22011 w Ripple ~d 
Buckeye, AZ 85326 Buckeye, Az 85326 Buckeye, AZ 85326 

Jesus Gonzales 
Lawrence DeMoiae Sue Judy Lynn & Leann Withem 
300 w Tulsa st 21710 ~ o s t  River Dr 21931 W Ripple 
Chandler, AZ 85224 Diamond Bar, CA 91765 Buckeye, AZ 85326 

Mitsugi Yamamura Alvin & Betty Lorimer Pnbg & D Partnership 
PO Box 444 22202 W Lower Buckeye Rd 3200 N central Ave #lo00 
Haiku, HI 96708 Buckeye, AZ 85326 Phoenix, AZ 85012 

William Brainard 
1190 N Litchfield Rd Stotz FaKmS Inc Lytle Family 
Litchfield Park, AZ PO BOX 63 Po Box 1462 
85340 Avondale, AZ 85323 Wickenburg, AZ 85358 

Martha Jane- Youngker K Youngker Charles Lazy Ranch 
PO Box 398 PO BOX 1131 Po Box 1131 
Buckeye, AZ 85326 Buckeye, AZ 85326 Buckeye, AZ 85326 

C 
S Farms Limited Partners Green Farms ~ t d  Benjamin Younker Jr. 
Po BOX 1131 PO BOX 210707 RT 2 BOX 230 
Buckeye, AZ 85326 Nashville, TN 37221 Buckeye, AZ 85326 

Benjamin Youngker Jr. J Bar Farms Ltd Partners Roosevelt Irrigation Dis 
RT 2 Box 230 RT 2 Box 230 PO BOX 1089 
Buckeye, AZ 85326 Buckeye, AZ 85326 Buckeye, AZ 85326 

J Bar Farms Ltd Partship 243 Johnson Road Ltd B-G Farms 
Rr 2 BOX 230 949 E Guadalupe ~d #2 RT 2 Box 230 
Buckeye, AZ 85326 Tempe, AZ 85283 Buckeye, Az 85326 

Thomas Tate Jr. 
704 E Baseline ~d 
Buckeye, AZ 85326 

J B & Beatrice Hill 
PO BOX 522 
Buckeye, AZ 85326 

Walter Hegi 
Po BOX 747 
Buckeye, AZ 85326 



Daisy Ramon 
603 E Baseline ~d 
Buckeye, Az 85326 

Carol Scott 
106 E Baseline ~d 
Buckeye, AZ 85326 

Manuela Alcorta 
314 2nd Ave W 
Buckeye, Az 85326 

George & Nora Huser 
Po Box 947 
Buckeye, Az 85326 

Benjamin Lopez 
Angelina villa 
601 E Baseline ~d 
Buckeye, AZ 85326 

Jerry spiering 
203 3rd Ave West 
Glendale, AZ 85306 

Charles Youngker 
Po Box 1131 
Buckeye, AZ 85326 

Paul & Frances Figueroa 
RT 2 BOX 401 
Buckeye, Az 85326 

Wal-Mart Stores Inc 
702 SW 8th St Dept 8018 
Bentonville, AR 72716 
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Flood Control District Studies 
Buckeye Area Floodplain 

Buckeye residents are invited 
to vi& floodplain maps of the 
area at an open house to be held 
Tuesday, May 18, 1993, from 
6-8:30 p.m. in the Town/ Coun- 
ty Complex Conference Room, 
Suite A, 100 North Apache 
Road, in Buckeye. 

The maps are the result of a 
floodplain delineation study 
performed by the Flood Control 
District of Maricopa County on 
ponding areas located along the 
north side of the Roosevelt Ir- 
r i g a t i o n  Dis t r ic t  C a n a l ,  
Southern Pacific Rail Road 

tracks and the Buckeye Canal. 
The study area is bounded by 
Dean Road on the east and the 
Hassayampa River on the west. 

The public is invited to come 
by the TownlCounty Complex 
anytime during the. two-and-a- 
half hour open house to hear 

details about thestudy, which is 
part of an on-going program by 
the Flood Control District to 
identify potential flood hazard 
areas within the County so as to 
safeguard lives and property. 

The benefits of floodplain 
delineation include the iden- 
tification of flood hazards 
before significant development 
occurs; identification of flood 
hazards caused by existing 
development; identification of  
areas in need of flood protec- 
tion and of structures which 

may require flood insurance: 
a n d  the  deve lopment  o f  
hydrologic information to ad. 
dress existing and  fu ture  
drainage problem%. 

Mapping floodpiains involves 
developing detailed topographic 
maps to determine where water 
goes and studying rainfall pat- 
terns to determine typical 
amounts of runoff. The stud! 
and resulting maps will be used 
to better manage the floodplain 

Continued on Page 2 

Flood Control 
Continued From Page 1 

so as to reduce or prevent flood 
damage and maintain the in- 
t e r  of the floodplains. 
Study results also will be sub- 
mitted to rh: Federal Emerzen. 
cy Management Agenc!' for use 
in dererniining flood insurance 
rates for the area. 

Questions or additional infor- 
mation regarding the study can 
be obtained by contacting Mr. 
Tim Murphy of the Flood Con- 
trol District of Marimpa Coun- 
ty, 2801 W. Durango Street. 
Phoenix. AZ 85009. telephone: 
506.1501. 
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Flood Control District Studies 
Buckeye Area Floodplain 

Buckeye rcddantr are invited 
ta view floodplain mapnof the 
area at an open house t o  be 
held Tuesday. May 18. 1993. 
from 6 -830  p.m. in the Town1 
County Complex Conference 
~ o o m ,  Suite A, 100 North 
~ p a c h e  Road, in Buckeye. 

me mapsarc the result of 
a floodplain delineation study 
pcrfarmcd by the Flood Con- 
trol District of Marieopa Coun- 
ty an panding areas located 
along the north dde of the 
~ooscvel t  krigation District 
canal, Southern Pacific Rail 
Road tracksand thc BvsksYc 
cmal.  The study arca is bound- 
ed by Dean Road on the cast 
and thc Hasnayampa River on 

complex anytime during the 
two-and.a.hslf hour open houre 
to details atiaut thc study, 
which is part of an ongoing 
program by the Flood Control 
Diritrict to identify potential 
flood hazard nrcrr within the 
connty so as to rafcgard liver 
and property. 
ne benefits of floodplain 

delineation include the identi- 
fication of flood hazards before 
dgnificant development occurs: 
identification of flood hazards 
caused by cxirting develop 
&nt;idcntlfication of a r e a  in 
need of flood protection and 
of  structures whish may require 
floe3 iruuranse;and the d* 
velopmcnt of hydrologic infor- 
mation to  addresrexi~ting and 
future drainage problems. 

Mapping floodplains involves 

developing detailed topograph- 
ic maps to determine where 
water goes and studying rain- 
fall patterns to dctsrmins tyP1- 
u l  amount* of runoff. The 
study and resulting maps will 
be used to better managr the 
floodplain soar to redace or 
prevent flood damage and 
maintain the integrity of the 
floodplains. study results also 
will be rubmitted to the Fed- 
eral Emergency Management 
Agency for u s  in determining 
flood insurance rater for the 
area. 

Qucrtiana or additional in- 
formation re~ardine the study 
c m  be obtaiied b;sontacting 
Mr. Tim Murphy of  the Fiaad 
Contml District of MaricoPa 
County, 2801 W. Dvrango 
Street. Phoenix, Arizona, 
85009, telephone: 506-1501. 

Buckeye Area Flo.od ~ a z a r d  Study Fiv 
-Location Map- Pondmg Area 

Not to Scale 

. ... . - 



at a n  open house to he held l'ctestlzy, May 18. 1993, imm 6-R:30 
P.M. in the Buckeye Town/(:ounty Campier Conirrrnce Rcom. 
Suite A, I00 North Apache Road.  

The maps are the result of a fluodplain delineation study periormed 
on ponding areas located along the north side uf the Roorerelt 
Irrigoliun District Canal, Southern Pacific Railroad tracks, and the 
Buckeye Canal. The study area is hounded un the east by Dean 
Road and on the west hy  the ilas%ayampa River. 

The public is invited to  come by the Town/(:uunty Complex any- 
time betwcen the hours of 6-8:30 P.M. t o  meet with Floocl Control 
District representatives to  discuss the study results. 

n be ohtuined hy calling 'Tim Murphy, Fiood- 
nch, telephone 506-1 50:. 
Publlsned In tne BucKsye Valley News May 13. 199 
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*U++++8+++9++++++++++++++0+++ 
B * + 
4 Flood Control District 4 

4 
i f BUCKEYE AREA FLOOD HAZARD STUDY + 

i Buckeye residents are invited to view floodplain maps of the area at  an open house to be i 
4 held Tuesday, May 18, 1993, from 6-8:30 PM in the Buckeye Town/ County Complex 4 
A Conference Room, Suite A, 100 North A ~ a c h e  Road. 4 

Thc maps are the rcsult o i  a fl~od~laill'delineation study periormcd on ponding  are:^ i located alonz the north side o f  the Roosevelt Irrisation District Canal. Souther1 Pacific . 
Railroad tracks, and the Buckeye Canal. The study area is bounded on the east by Dean 9 
Road and on the west by the Hassayampa River. 4 

The public is invited to come by theTown/County Complex anytime between the hours + o f  6-8:30 PM to meet with Rood  Control District representatives to discuss the study 
results. + 

The study in\.olved mapping and hydraulic analysis of the pondlng areas behind the + 
canals and railroad tracks to determine the boundaries of  the 100-year floodplain. Ques- + 
tions or additional information regarding the study can be obtained by calling Tim 
Murphy. Floodplain Management Branch, telephone 506-1501. 4 

6 



I Flood Control District I 
BUCKEYE AREA FLOOD HAZARD STUDY 

Buckcvc rcsi~lcnls arc in\.ilcd lo view floodnlniri 1n:lns oS thc arca 
at :in opei;hi,i:sc lo bc llcld Tucxdny, May 18. 19% li-o~;l h-8:30 P.M. 
in thc I?uckqe Tow111Cou11ty Complcs Co~iScrciicc Room, Sirilc A, 
I00 Norill tipachc Road. 

Thc lnaus arc lhc result oS n floodolilio dclincatioli studv ncr- . . 
Sorn:cd on ionding xu? lu~x:d  -I JII; llic IIOILJI sidc of 111; Rdoscv~:~ 
lrcigdtion Disliici Cmd.  Suu l l~cn~  Pac.11~ Rxilrozd tr;l:ks, s~:d I!I~ 
Ll.~ckuvc Cud. Ili; s t ~ d r  ;GI 1s bdulldzd OII (11.: c u t  b v  1)wn lluad 
;uld oi i t l ic west Uy the ll&sayamapa Rivcr. 

T l ~ c  public is ir~vitcd to comc by thc l'~~w111County C:ompIcx 
nnytinic bctwmn thc 11ours or(;-X:30 P.M. 111 nlcul will1 1:lood Conlrol 
Uislrict K c ~ ~ c ~ s c ~ r l i ~ l i ~ c s  lo tlisui~ss 1 1 1 ~  s l ~ t l y  ~FSIIIIS. 

' l l ic st~lily involvcd miipping und l iydra~~l ic unulysis of ll ic pond- 
ing arcas behind thc canals and railroad tracks to dclerminc the 
houndnries oS the 100-year floodnlain. Oucstions or additional 
information rcgarding ti;c study &n he oh'klind by calling 'Ern 
Murphy, Floodplain,Mana~cmcnt Branch. lclcpho~ic 5Oh-1501. 



me West Vallay:View, Avondale, Arizona, May 12, 1993 
.~ . . ~  ~~~ 

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

;&&e residents are invited vi& flccdplain maps.. 
'of the area at an open house to be h&d Tuesday, May 
118. 1993. from 6-89 o.m. in the Bu&eveTown/-- . . .  ' 1  

I I The maps are the re& of a floodplain ddineabn 
'study performed on ponding areas Located along the 
north side of the Roosevett lmoabon D~smd Canal I 

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

Southem Pacific !+&ad badts, and the ~ u d t e ~ e '  - I 
Canal. The study area is bounded on the east bv Dean 

I I Poad and on the west by the Hassayampa Riv6r. 1 ( 
I I The ~ublic is invited to comb &the ~own/Countv . I 

~ -, . ~ . ~ . .  
Complex anytvne between the hours of 68:30 &m. to 
meet wrUl flood Conbd District representatkes to I I . I I ( dscuss the study results. - . I  

I I The Studv involved mawina and hvdraulic an&is of 

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

the ponding areas behiid the canals and railroad 
tracks to determine the boundaries of the 100-year : 

I I Roodokin. Qualions or addiional information ' . . 

I I regarding the study can be obtained by calling T m  
Murphy. floodpbin Management Branch, tekohone 
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303Q North Central A v e n u e ,  Suite 402 P h o e n i x ,  Arizona 85012 (602) 248-7702 FAX (602) 248-7851 

September 27,1991 

. . 
Eddie Miller 

I 12.W W.' Northern . ' '  

Peoria, AZ 85345 . . 

GEL.\ E. KkfElTf 
RONALD C, ~~E! . ,~UGBLIN 

HALEORD E. ERICRSON 
DOUCIAS T. SOVERN 

WILLIAM R. XENDALL 
FALPH L. TOREN 

TERRENCE P. KENYON 

DONALD L ZfEMBA 

I P a d  NO.: 401-11-035 

R e  Right d entry for surveying putpa4es 

I Dear Property h e r s :  
, . . .  . .... . . . . . . ,  

, The Control District ... pf. Ma!%?pa..County ,has _contraqed %ifM&uW--~t^tv..  ..-.,- i.-. ----. 
~ w & 3 ; C t d . ~ i ~ ~ Z f o ~  a flood insurance study for the Buckeye Area. The purpose of this T ~tudy is to determine flood related hazard zones la6 delineate area that may be subject to 
inundation during a "100-year flood" event. Aru,rdin8 to records at the Marhpa  County 

I Assessor5 office, you own one or more par& of land w1thi.n the h i t s  of the study area. 

'The inteiit of this letteris to notifyyou of the commencement .of surveying aCfivities in.support 
of.the a b e  mentioned study. In order to perform these surveys it may be nw- to enter 

I your p r o m .  This activity should not result in any incdnvenience or damage to property. If you 
have any cbjedions to the entry onto your property, you must ,notify Mr. Tim Murphy of the 
Flood Control .District at 262-1501. Otherwise it wiU be assumed that youconsent to the entry 

I; onto your property. . . 
, ; . .  , 

. . 

. . %e.kudy andr&ulting rnaps.wil1 be used for floodplain management purposes and submitted to . . 
.the Federal Emergency Management Agency 'far f l d .  insurance information and revisions of 
Flood Insurance Rate Maps. This study should be available to the public in about 12 to 18 
months. , 

. . .  

I The &d 'Cuatrol District and its representatives appreciate your help. in assuring the acGura~y 
of this study by allowing access to your property for the surveyors and by providing any 
information you m y  have regarding past flooding or related problems, 

.... .- 

1 Mr. Tim Murphy, Hydrologist, Flood Control District, (602) 262-1501. 

a &tty, Ptkcipd, McLaughlin Kmer+q Engineers, Ltd:(602) 248-7702, 

* Copy of the letter mailed to owners of property located along the Roosevelt 
Canal, Buckeye Canal, or Southern Pacific Railroad. This letter was mailed at 
the beginning of the study. 



Henry Properties Ltd. 
P.O. Box 66 
Buckeye, Arizona 85326 

Parcel No. 504-43-005B 

Henry Properties Ltd. Ptn 
Route 3 Box 468 
Buckeye, Arizona 85326 

Parcel No. 504-43-007 

Phil Ladra Farms 
P.O. Box 40 
Litchfield Farms, AZ 85340 

Parcel Nos.: 504-45-001G and 504-45-012% 

Recorp-Arizona Assoc. I1 Ltd. 
7000 East Shea Boulevard, Suite 250 
Scottsdale, AZ 85254 

Parcel Nos.: 504-45-006A; 504-45-006B; 504-45-008; 504-45-009; 504-65-005; 504-65-006 

William Scudder Gookin Tr et a1 
4303 North Brown Avenue 
Scottsdale, Arizona 85251 

Parcel No.: 504-44-034D 

US L i e  Title Tr 530 
2721 North Central Avenue 
Phoenix, AZ 85004 

Parcel Nos.: 504-444-023A; 504-45-001E; 504-46-035A; 504-46-036M; 504-46-036N, 
504-49-029; 504-65-OOW, 504-65-002B; 401-01-029C; 401-07-009E, 
401-07-009F; 401-07-003A, 401-07-002F; 401-08-003B; 401-08-006C, 
401-17-010B; 401-27-009J; 401-27-011C; 400-16-002B; 400-17-003C; 
400-18-031B; 400-18-037D; 400-19-019D; 400-19-015A, 400-19-016A; 
400-19-018; 400-19-012; 400-19-013; 400-19-014; 400-19-008; 
400-31-017e 400-32-002C; 400-32-003C; 400-36-002D; 400-36-002G, 
400-36-002H 

J & G Investments 
5128 North 68th Place 
Scottsdale, AZ 85253 

Parcel Nos.: 504-44-020D; 504-44-020E; 504-44-019A 

* Copy of the mailing list used for the l e t t e r  sent out a t  the beginning o f  
the study. 



Southern Rainbow Ltd., Partnership 
3150 North 24th Street, Suite 111 
Phoenix, AZ 85016 

Parcel Nos.: 504-44-009D; 504-44-021 

Albert S. Rodgers 
Route 1, Box 186 
Buckeye, AZ 85326 

Parcel Nos.: 504-44-009B; 504-44-023B; 504-44-024B 

Mary W. Ring 
P.O. Box 276 
Goodyear, AZ 85338 

Parcel No.: 504-44-008B 

Puregro Company 
P.O. Box 7600 
Los Angeles, CA 90051 

Parcel No.: 504-44-008A 

Manuel Diaz Farms West Joint Venture 
2747 East Camelback Road 
Phoenix, AZ 85016 

Parcel Nos.: 504-44-003; 504-44-034A 

John and Patricia Fornes 
Rt 1, Box 99 
Buckeye, AZ 85326 

Parcel Nos.: 504-45-017B; 504-46-035B; 504-46-036Q 



Buckeye Water Cons. & Drainage District 
P.O. Box 726 
Buckeye, AZ 85326 

Parcel Nos.: 401-16-028B; 401-16-031B; 401-28-OOlA, 401-28-008B 

Murray A. & Lola J. Johnson 
Star Rt. 3 Box 105 
Buckeye, AZ 85326 . .. 

Parcel Nos.: 401-16-0024; 401-16-001B; 401-16-03lA; 401-16-033; 401-27-011B; 
401-27-015; 401-28-007B; 401-28-008E 

Hassayampa Land & Cattle Co. 
Star Rt. 3 Box 106-A 
Palo Verde, AZ 85343 

Parcel No.: 401-16-028A 

Robert H. & Isla B. Parker 
HCO 3 Box 106A 
Palo Verde, AZ 85343 

Parcel Nos.: 401-16-034; 401-16-035 

Robert L. & Mary M. & Richard Saylor, et a1 
5810 W. Royal Palm Rd. 
Glendale, AZ 85302 

Parcel Nos.: 401-08-001; 401-17-001 

John H. Evans Jr. 
3238 E. Brianvood Terrance 
Phoenix, AZ 85044 

Parcel NOS.: 401-08-0076; 401-17-003A; 401-17-003B; 401-17-015 

A.D. & Eileen W. Anderson 
3500 E. Lincoln Dr. #25 
Phoenix, AZ 85018 

Parcel Nos.: 401-17-004C; 401-17-005A; 401-17-006; 40 1-17-007A 

Ralph L. & Marguerite Narramore 
Box 51 
Palo Verde, AZ 85343 

Parcel Nos.: 401-17-007B; 401-17-008B; 401-17-009 



I A & H Dairy 
Rt. 2 Box 938 
Buckeye, AZ 

C I Parcel Nos.: 401-17-010A; 401-17-011A 

I Turner & 'JSimer Ltd. 
C/O Jewel 'JSirner 
Rt. 2 Box 940 

I 
Buckeye, AZ 85326 

Parcel No.: 401-17-012 

I Jean Parton 
Wayne & Betty Cheatham 
Rt. 2 Box 936 

I 
Buckeye, AZ 85326 

Parcel No.: 401-10-004 

E. Glenell & Karen B. Lackey 
Box 157 
Palo Verde, AZ 85343 

Parcel No.: 401-11-001 

Molly Briones Urtasun 
4823 N. Larkin Dr. 
Covina, CA 91722 

Parcel No.: 401-11-004A 

Pete R. & Irma G. Briones 
Rt. 2 Box 935 
Buckeye, AZ 85326 

Parcel Nos.: 401-11-004B; 401-11-005 

Adolph & Glenna S .  Pendergast 
P.O. Box 80 
Palo Verde, AZ 85343 

parcel No.: 401-11-010 

H. A. Properties Ltd., Partnership 
P.O. Box 428 
Buckeye, AZ 85326 

Parcel Nos.: 401-11-019; 401-11-020; 401-11-032F 



Department of Transportation 
206 S. 17th Avenue 
Phoenix, AZ 85007-3276 

Parcel Nos.: 504-28-006B; 504-28-008B 

Randall J. & Robert M. Humphreys 
1121 E. Philadelphia Avenue 
Ontario, CA 91761 

Parcel Nos.: 401-07-002M, 401-07-002N 

Brownie Joe & Irene Johnson 
101 5th Avenue East 
Buckeye, AZ 85326 

Parcel No.: 401-01-021B 

Eddie M i e r  
12000 W. Northern 
Peoria, AZ 85345 

Parcel No.: 401-11-035 

Arizona Machinery Co. 
P.O. Box 63 
Avondale, AZ 85323 

Parcel Nos.: 401-08-003A, 401-08-004 

Beyer Land Co. Ltd., Partnership 
P.O. Box 294 
Buckeye, AZ 85326 

Parcel Nos.: 401-07-0026, 401-07-002J; 401-07-003B; 401-08-006D; 401-08-006E 

Farmers Gin Inc. 
3825 S. 99th Avenue 
Tolleson, AZ 85353 

Parcel Nos.: 401-08-0071>; 401-08-007E; 401-08-0071: 

State of Arizona 
Department of Transportation 
205 S. 17th Avenue, Rm. 330D 
Phoenix, AZ 85007-3276 

Parcel Nos.: 401-01-030B; 401-07-002K, 401-07-002P; 401-08-002Q; 401-07-002R, 401-07-007A, 504- 
28-006B; 504-28-008B 

State of Arizona 



I Richard Lee & Betty June Morris 
Rt. 2 Box 955 
Buckeye, AZ 85326 

Parcel Nos.: 401-01-021D; 401-01-021H 



I D.Y.M. Inc. 
808 Jackson Avenue 
Buckeye, AZ 85326 

1 Parcel Nos.: 401-01-0210, 401-01-021J; 401-01-021K 

I Timothy C. & April A. Rhodes Tr 
Rt. 2 Box 985-A 
Buckeye, AZ 85326 

I Parcel Nos.: 401-01-029B; 401-01-030A 

Sharon D. Hrubes 

I 62326 Gail Ct. 
Montrose, CO 81401 

I Parcel Nos.: 401-18-164; 401-18-167 

Donald W. Murrow 

I 
3231 W. Roma Avenue 
Phoenix, AZ 85017 

Parcels No.: 401-18-173 

1 Theodore S. Petersen' 
720 El Camino Real #305 

I Belmont, CA 94002 

Parcel No.: 401-18-232 

I Dale L. & Nelda O'Neal 
939 S. Belford 
Holvoke. CO 80734 . . 

Parcel No.: 401-18-235 

I Harlan S. & D. Audrey Nassen 
1381 Bonaventure Dr. 
Melbourne, FL 32940 

I Parcel No.: 401-18-242 
- 

Gary & Alene J. Ritsema 

I 2205 S. Holly Street #7 
Denver, CO 80222 

Parcel No.: 401-18-245 



Dorothy Louise Sanders 
P.O. Box 57 
Palo Verde, AZ 85326 

Parcel N0.:401-19-001C 

Tempe Leasing & Rental Co. 
Star Rt. 1 Box 714 
Buckeye, AZ 85326 

Parcel Nos.: 401-19-016; 401-19-046; 401-19-047; 401-19-048 

Wanda Bryant 
Rt. 2 Box 900 
Buckeye, AZ 85326 

Parcel No.: 401-19-049 

Willard R. & Betty J. Schroder 
Rt. 2 Box 916 
Buckeye, AZ 85326 

Parcel Nos.: 401-19-058; 401-19-070C 

Kermit E. & Susan K. Rankin 
5900 E. Edward Lane 
Paradise Valley, AZ 85253 

Parcel No.: 401-27-009L 

Pioneer Trust Co. Tr. 20490 
2020 N. Central Avenue #I70 
Phoenix, AZ 85004 

Parcel No.: 401-27-027B 

George Y. & Susannah Y. Yeh 
8601 N. Starling Lane 
Phoenix, AZ 85028 

Parcel No.: 401-27-027E 



1 Monica J. Wrublik 
Star Rt. 1 Box 714 

I - 
Buckeye, AZ 85326 

Parcel No.: 401-27-0275 

I Charles W. & Johnnie Barnett Burnes 
104 Clanton Avenue 
Buckeye, AZ 85326 

Parcel No.: 401-27-027M 

I 
Jack B. & Louise Miller 
7511 W. Wolf 
Phoenix, AZ 85033 

I Parcel No.: 401-27-027Q; 401-27-027T 

W i a m  J. & Joan T. Skousen, et a1 

I 
414 E. Southern Avenue 
Mesa, AZ 85204 

Parcel No.: 401-27-027R 

' I Roosevelt Irrigation District 
P.O. Box 95 

I Buckeye, AZ 85326 

Parcel Nos.: 401-19-070B 

I Roosevelt Irrigation District 
Box 1089 
Buckeye, AZ 85326 

1 Parcel Nos.: 504-30-025; 504-30-026; 504-30-028; 504-31-008; 504-31-012 



Buckeye Valley Industrial Properties 
6900 E. Camelback Rd., Suite 230 
Scottsdale, AZ 85251 

Parcel Nos.: 504-46-023A; 504-46-025 

Schult Mobile Home Corporation 
P.O. Box 151 
Middlebury, IN 46540 

Parcel No.: 504-46-023B 

James A. Berridge, Jr. & Janice L. Berridge, TR eta1 
44 E. State 
Phoenix, AZ 85020 

Parcel No.: 504-46-023C 

Alpha 0. McKee & Dorothy I. Hunter 
920 E. Baseline Rd. 
Buckeye, AZ 85326 

Parcel Nos.: 504-46-033A, 504-46-033B; 504-46-036F 

Harold Dean T i e y  
704 E. Baseline Rd. 
Buckeye, AZ 85326 

Parcel No.: 504-49-013 

Elva Olive Dean 
718 E. Baseline Rd 
Buckeye, AZ 85326 

Parcel No.: 504-49-014 

Maria Esquivel 
1814 Railroad 
Buckeye, AZ 85326 

Parcel Nos.: 504-49-017B; 504-49-017C 

Elmer Syvester & Evla Anne Brown 
829 E. Baseline Rd. 
Buckeye, AZ 85326 

Parcel Nos.: 504-49-026A, 504-49-026B; 504-49-026C 



I Charlene Hatten & Mary D. Davis 
Rox 682 - ... 
Snowilake, AZ 85937 

I Parcel No.: 504-49-026A 

Edmond & Barbara Jean Beard 
208 4th Avenue East 
Buckeye, AZ 85326 

Parcel No.: 504-49-0278 

Edwin L. & Fairy W. Eng 
607 Date Circle 
Buckeye, AZ 85326 

Parcel No.: 504-49-030F 

George R. Wilson, Jr. & Carmen Wilson 
202 Apache Rd. 
Buckeye, AZ 85326 

Parcel Nos.: 504-49-0306, 504-49-030N, 504-49-0303 

Dan R. & Rose Marie Fuller 
Box 97 
Litchfield Park, AZ 85340 

Parcel No.: 400-16-002A 

O.J. & Faye Murphy 
300 N. E. 21st Street 
Ft. Worth, TX 76106 

Parcel No.: 400-17-003D 

Town of Buckeye 
508 Monroe Avenue 
Buckeye, AZ 85326 

Parcel Nos.: 400-17-003E; 400-18-037C 

Southern Pacific Cooperative 
9830 N. 32nd Street, Suite B-106 
Phoenix, AZ 85028 

I 
Parcel No.: 400-17-0970 



Strander PetmIeum, Inc. 
618 N. 4th Street 
Buckeye, AZ 85326 

Parcel Nos.: 400-18-031A, 400-18-036 

J.L. Hodges Farming Company, Inc. 
c/o Dan Eastman 
P.O. Box 68 
Buckeye, AZ 85326 

Parcel No.: 400-3 1-0 17A 

Hardesty Enterprises 
Rt. 2 Box 246 
Buckeye, AZ 85326 

Parcel Nos.: 400-31-017B; 400-31-017C, 400-32-003B 

Empire Machinery Company 
P.O. Box 2985 
Phoenix, AZ 85062 

Parcel No.: 400-31-017D 

Lloyd S. & Virgie M. Schulz 
HCD 3 Box 16 
Buckeye, AZ 85326 

Parcel No.: 400-32-002B 

Arizona Grain, Inc. 
P.O. Box T 
Casa Grande, AZ 85222 

Parcel No.: 400-36-004 

City Hill & Anthony H. Scott 
Rt. 3 Box 432 
Buckeye, AZ 85326 

Parcel No.: 504-21-015 

Ronald H. Streety 
2613 S. 22nd Avenue 
Buckeye, AZ 85326 

Parcel No.: 504-21-248 



B-G Farms 
Rt. 2 Box 230 
Buckeye, AZ 85326 

Parcel Nos.: 504-29-006; 504-29-007; 504-29-008; 504-29-009A; 504-29-009B; 504-29-0104 
504-29-010B 

C & S Farms Limited Partnership 
17414 S. 130th Dr. 
Sun City West, AZ 85326 

Parcel Nos.: 504-27-17F; 504-27-023A; 504-27-023B; 504-28-006A; 504-28-008A 

Lazy Y Ranch 
P.O. Box 1131 
Buckeye, AZ 85326 

Parcel Nos.: 504-27-025; 504-27-027; 504-27-028A 

Charles E Youngker & Son, Ltd. Ptn. 
P.O. Box 1131 
Buckeye, AZ 85326 

Parcel Nos.: 504-26-011; 504-26-013 

Martha Jane Youngker 
P.O. Box 398 
Buckeye, AZ 85326 

Parcel Nos.: 504-23-007; 504-23-008; 504-23-009; 504-24-006A; 504-24-006B; 504-24-006C; 
504-24-007; 504-24-008A; 504-24-009; 504-24-OlOA, 504-24-010B; 504-24-010C; 
504-24-011; 504-24-012; 504-26-012; 504-26-014 

PMBG&D Partnership 
% Pamela S. Steinberg 
3200 N. Central Ave., Ste. 1000 
Phoenix, AZ 85012 

Parcel Nos.: 504-22-026B; 504-22-026D 

Buckeye Rural Fire Depatment 
St. Route Box 75 
Palo Verde, AZ 95342 

Parcel No.: 504-22-026C 

William C. & Barbara L.Brainard, eta1 
1190 N. Litchfield Rd. 
Litchfield Park, AZ 85340 

Parcel Nos.: 504-22-034; 504-22-033;502-22-034 



INVOICE NO.91715 
ANNOUNCEMENT OF INTENT 

TO PERFORM-[LSD ELEVATION 

AFFIDAVIT OF PUBLICATION 

The Arizona kpublic/~he Phoenix Gazette 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

} ss. 

JOAN LOHR, beingfirst duly sworn, uponoathdeposesand says:That 
she is the legal advertising manager of the Arizona Business Gazette, 
a newspaper of general circulation in the county of Maricopa, State of 
Arizona, published at Phoenix, Arizona, by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic and The Phoenix Gazette, 
and that the copy hereto attached is a true copy of the advertisement 
published in the said paper on the dates as indicated. 

Sworn to before me this 

9th 
-- day of 

October  A D .  19-91 

! UFFitlAL SEAL , ...>. . ..I- f LEE ECOliER 
, ... .ri..RI P'::LIC STI IL  C l  AllIlONL 

L:iR:iOPA COUNTY 

. __,. ' 
Cy Camm. Exoirer March 17. 1995 h 



. . . .  
PUBLFNOT~CE , / . . .  . . . . . .  

ANNOUNCEMENT O F  INTENT ... 
. . .  TO PERFORM FLOOD ELEVATION 

. , .STUDY - fwFIr)AVIT OF 
Tne Flood Control District of Maricopa County (FCDMC) nar con- 

tracted Mc~aughl ln  Kinatty Engineers. Ltd. t o  perform a floodplain de- 
lineation far tnsTawn of Buckeye. Arizona and the Bucksyearea. 

Tntr study wil l  examine and evaluate tne flood hazard areas in  tne 
community t o  determine tne flood elevdtlon for tnoreareas.Tnere ele- 
vations will then be ured t o  determine tne flood insurance rater ured 
by the Federal Emergency Management Agency. 

Thisannouncement is intended t o  inform all interested persons and 
~ommunit iesof tne commencement of tnis stuby so tnat they may nave 
an opportunity t o  bring any relevant tecnnlcal information to  the attention 
of FCDMCIFEMA, so tnat they could be eonrldered during tne course of 
tnlr study. Your comments snouid be addressed to  Mr. Pedro Caiza or Mr. 
~ l m  Muronv. ~ ~ d r o l o g i s t s  at tne Flood Control Dirtrbct of Marleapa . . . . . . . . . . . .  
C0U"tY. 
p~b l i r hed  in  the BucKeyeValiey Newsoctbber 1. 10. 1991. 

PUBLICATION 
I, ...... !ri%.!?!?b.!?!? .... Publish= / of the Buckeye Valley New=, 

~ublished weekly at Buckeye, 
Maricopa County, Arizona, do 

! 

solemnly swear that a copy of .... 

Public Notice Announcement ............................................................ 

of Intent to Perform Flood Ele- ............................................................. 

vation Study ............................................................. 

as per clipping attached, was 
published in the regular and 
entire issue of said newspap- 
er, for .... ...................................... 
consecutive weeks, commencing 

with the issue dated ........................ 
........ ....S). %3, 19,,?!.., and ending 

with the issue dated ..................... 

(Signature) 

Subscribed and sworn to before 

/ 7 + L  ............................... me this day of 

............................................................. 

,,d%&WY&. 
MY Commission Expires 

~y CmmissiMl Expires l4,lW 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 ........ 

iNot7ry Public) 



I L.,i< ; %rcta 4 "  . f j ' t . . < & c ,  c 
r f -  

~ L O O D  CONTROL Q I S T R I C ~  
of 

Maricopa County 
IiOARD O F  DIRECIORS 

3335 West Durango Street. Phoenix, Arizona 85009 Ijelsey Kayless 
Telephone (602) 262-1501 lames @. Brutier 

I 
Carole C'ilpenter 

D. E. Sagramoso, P.E., Chief Engineer and General Manager Ton? Fifestone 
Ecl Pastor 

HAY 0 ? :?!! 
Fred Carpenter, Town Manager 
Town of Buckeye 
715 Monroe 
Buckeye, Arizona 85326 

Subject: Buckeye FIS 

Dear Mr. Carpenter: 

The District has been authorized to perform a flood insurance study in the 
Buckeye area. The purpose of the study is to identify areas that may be 
susceptible to flooding during a regulatory event including a re-evaluation of 
the existing 100-year delineations within the Town of Buckeye. 

From a description of the work to be performed (preliminary scope of work), a 
consultant has been chosen and a detailed scope of work is being prepared to 
perform portions of the study later this year. 

The consultant will place a notice of the study in a local publication and 
advertise for technical information or potential flood problem areas to be 
incorporated into the study. 

Should you or your Town Council desire a briefing on this project, please let 
me know. Whether or not a pre-study briefing is held, we will be coordinating 
with you at the time we receive the preliminary flood study work maps from the 
consultant. After we have reviewed the,vud? maps for compliance with FEMA 
flood study standards and criteria, we wilL contact you to request that we be 
given the opportunity to present the prali&.nary results to the Town at a 
meeting to which concerned citizens and property owners are included. 

Sincerely, 

D. E. Sagramoso, P.E. 
Floodplain Administrator 

Ron Nevitt, 
Floodplain Representative 

copy to: Jim Morris, ADWR 
4%. 





: FEDtRAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067.0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM ExpiresJuly 31, 1994 

I'UBLIC HUHI)EN 1)ISCLOSUHE NOTICE 
I'uhlic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
time Tor reviewing instructions, searching existing data  sources, gathering and mainkdining the needed da ta ,  and 
completing and reviewing the  form. Send comments regarding the accuracy of Lhe burden estimate and any sug.gestions 
for reducing this burden, to: Information Collections Managemerit;Federal Emergency Management Agency, 500 C 
Street, S.W., Washington, DC 20472; and lo the Ofice of Management andBudget ,  Paperwork Reduction Project (3067- 
01481, Washington, l)C.20503. ...~ ,.. . . . . .. . .. .. . , 

1 'I'he basis for th is  revision request i s  (are). (check all that apply) 
Physical change , 

Existing 
Proposed 

$j Improved methodology 
$I Improved da ta  
d ~ ' l o o d w a ~  revision 
a Other -Th;s  is -the f;fst de?%a;kd SCidy of -the & p e a .  

Explain New study done  h m  @XiSina  - delineat;on is frovn fin wwr;m& q-t:Udv. 
2 I~loodingSource: ROO sevel t Ca n c ~ I  
3. I+oject Namelldentifier: B L L L K ~ Y ~  Area F/ aod mdi n~&?%on 5.t: F d  90-64 
4. FI.:MA zone designations affected: A, a. X 

(example: A, AH,  AO, A1-A30, A99, AE, V, V1-30, VE, B, C, D, X) 
5 The  NFlP map pinel(s) affected for all impacted communities is (are): 

. . .  
Community Community " Map Panel Effective 

No. ~. Name State No. , , No. Date I . , .... ' . . .  ~ ..... .. 

6 The area  of revision encompasses the  following types of flooding, structures, and associated disciplines. (check all  
tlwt upply I 

'I'voes of Floodine. Structures Disciplines* 

Rivcrine Channelization $r w a t e r  Resources 
Coastal Iavee/Floodwall Hydrology 
Alluvial F a n  UridgeICulvert ~ l l y d r a u l i c s  

=shallow I"loodingir g %oms A 0  and A H )  C] Dam [3 Sediment Transport  
Lakes C] Coastal Interior Drainage 

Pill Structural  
Affected by Pumpslat ion eotechnical 
windlwave action % None g a n  I dsurveying 
Yes Channel Relocation Other(descri6eJ 
No Excavation 

Other (describe) 
Other(describe) 

* Attach  comple ted  "Certification by Regis tered Profess ional  E n g i n e e r  a n d / o r  L a n d  Surveyor"  F o r m  f o r  
e a c h  d i sc ip l ine  checked .  ( P o r m  2) 

2. FLOODWAY INFORMATIO j ,  

7. I)ocs the affected flooding source have a fluodwsy designated on the  effective PlllM ur I')BPM? 0 Yes =NO 

8. Iloes the revised floodway delineationdiffer from tha t  shownon theeffective IPIRM or  PBFM ..: Yes No 
If yes, give reason: N / A  . . ,  , .  

FEMAForm 81.89.AUG93 Revision Requestor and Community Official Form Form t Page 1 of 4 



Attach copy of either a public notice distributed by the community stating the cammunity's inten1 Lo revise the 
floodway or a statement by the community Lhat it has notified all affected property owners and affected adjacent . . 
jurisdictions. 

I 

. .,, ,, , . . . . .. . . , . .. .. .. ,,.~. .. . ... .., . . . , , ..~...~.. .., . . .  ,.. , . .  
10. With ~ l 'uodwa~s :  

- . .  .: ' . L ,:. 
1 A. 1)oes the revision request involve fill, new construclion, substantial improvement, or other development 

in the  floodway? q Yes q No E(/# 

2B If yes, docs the  cumulative effecLofall development that  has occurred since the effective SFIIA was 
originally identified cause Lhe 100-year water surface elevation to increase a t  any location by more than 
one rout (orother surcharge Limit ifcommunity o r  slate has adopted more slringent crileriu)" O Y e s  O N o  

I 
I I3 If yes, docs the  development cause the 100-year water surface elevation to increase a t  any  location by more 

than 0.000 feet? q Yes No N/A 
1 I Without floodways: 

2A 1)oes the revision requesl involve fill, ew construction, substantial improvement, or other development in 
the 100-year floodplain? Yes $No 

I IT the answer to either Items 1 R  or 2 8  is yes, please provide documentation tha t  all requirements of Section 65.12 o f the  I , 

I 
I 

NI:II' regulations have been met, rcgardingcvalualionofaltornatives, notice to individual legal property owners, 
concurrence of CKO, and certilication that  nu insurable structures a re  impacted. 1 I 

4. REVISION REQUESTOR ACKNOWLEDGMENT 

12. Ilaving read NFlP  Kegulalions, 44 Ck'K Ch. 1, parts 59,60,61, and 72,1 believe tha t  the proposed revision is 
is not in  compliance with the  requirements of the aforementioned NFII' Regulations. 

. . .  5. COMMUNITY OFFICIAL ACKNOWLEDGMENT 

13. Was this revision request reviewod community foi c o m p l i ~ e  with the c o ~ n m u n i t ~ ' ~  adopiid floodplain 
I manaa6mentordinancei? x ~ e s  

I 
- 

14. 1)oes this revision rcquest have the  endorsement of the  community?@~eg q No I I I If no to either of Ihc abovequestions, pleasc explain: I 
I I'leasc note tha t  community acknowledgment and lor  notilieation is required for a11 requests a s  outlined in Section 65 4 

(b)  of the NFIP Kegulations. I 1 
I . . - 

6. OPERATION ANDMAINTENANCE 

15. Iloes the hysical change involve a flood control structure (e.g.. levees, floodwalls, channelization, basins, dams)'? 
~ Y e s p % N o  

e , , .  

with a maximum interval of months between inspeclions. 

I Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facililies 

If yes, please provide the following informution Cor each of lhc  new flood control structureh 

A. Inspection o f lhe  f lwd control project will be conducted periodically by 
N/A entlty 

I 

C. . A . formal plan ofoperalion, including documentation of the  flood warning system, specific aclions and 

EI/h 
assign~iients of responsibility by individual name or lille, and provisions ibr i.esLing the plan nl  inlervi~ls 
not less Lhan one year, has has no1 been prepared Tor the flood control structure. 

Revision Requestor and Community Ohtcldl Form Form 1 Page 2 01 4 I 

$4 will be conducted dy 
(entity I 

, to enailre  he integrity and dcgrce of flood protection of the structure 
I 



' I  flood control structure. If not performed promptly by an owner other than Lhc community, the community 
will provide the necessary services without cost to the Federal government. 1 

I 

I Attach operation and maintenance pldns 
7. REOUESTED RESPONSE FROM FEMA 

I 
I)  Thecommunity is willing to assume responsibility for performing 17 overseeingcompliancc with the 

fl/~ rNan1r1 1 maintenance and operation plans of the 

I 
~. . 

16.  After examining the pei.tincni NFII' regulations and reviewingthe document entitled "Appeals, Revisions, and 
Ame"dmen1s to Vlood Insurance Maps: A guide for community Officials,"datrd January 1990, this request is for 
a: 

I 

Xc. :.:PMu' 
. .~ :  . , 

A reprintid NFIP map incdrporatingchanges lo floodplains, floodways, or  flood elevations. 
. . Because of the time and cost involved to change, reprint, and redistribute an NFlP map, a 

' 

Mli is usually processed when a revision reflects increased flood hazards or  large-scope 

. . changes. (See 44CFR Ch. I ,  Purls 60 and 65.). , . . ,, , .,,.,-, ...,,, , . . ., . . . . , . . . . . . 

- a. CLOMU A letter from FKMA commenting on whethera proposed project, ifbuilt a s  proposed, would 
, < justify a map revision (I,OMR or PMH), or  proposed hydrology changes (see44 CFR Ch. I ,  

Parts 60, 6.5, und 72). 

I 

I d .  Other: Llescribe . a I 

- b. LOMR A letter from FISMA officially revising the current NFIP map lo show changes to floodplains, 
floodways, or  flood elevations LOMRs typically depict decreased flood hazards. (See 44 CFH 
Ch I Purls 60 und 65 ) 

L I 
8. FORMS INCLUDED 

17. Form 2 entitled, "Certification I3y Registered I'rofessional Engineer andlor Idand Surveyor" must be submitted. 1 
l'l'he following formsshould be included with this request ifkheck the included forms). I 

I I Hydrologic analysis for flooding source diners from that 
used todevelop FIRM 

I I The request involves new bridge o r  culvert or revised 
analysis o fan  existing bridge or culvert 

1 
I 

Hydraulic analysis for riverine floodingdiffers from that 
used to develop PlHM 

The request is based on updated lopgraphic  
information or  a revised floodplain or  floodway 
delineation is requesled 

The request involves any type ofchannel modilicalion 

- 

I 

@ Hydrologic Analysis Form 
(Form 3) 

N ~ i v e r i n e  Hydraulic Analysis Form 
(Form 4) 

The request involves a new revised lev~elfloodwall 
system 

The request involves analysis ofcoastal flooding 

I 

RiverineICoastal Mapping Form 
(Form 5)  

The request involves coastal structures credited as 
providing protection from the 100-year flood 

The request involves an existing, proposed, or modified 

Channelization Form (Forni 6) 

BridgeICulverl Form 
(Form 7) 

I.cvee/Floodwall System Analysis Form 
(Form 8) 

Coastal Analysis Form (Form 9)  

Coastal Structures (Form 10) 

Dam Form (Form 11) 

, I I 
Reweslon Requestor andcommunaty Ofilaal Form Form 1 Page 3 of 4 
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dam 

. The request involves structures credited as  providing ,... Alluvial Fan Flooding Form ..,.;:.. ..ico.+m 1 2 , ~  ~ . , .  
protection from the 100-year flood on a n  alluvial fan 



9. INITIAL REVIEW FEE I 
18. The minimum initial review fee for the appropriate request category has been included. 

Initial fee amount: $ 

METIIOD OF PAYMENT (Check one box) 
CARD NUMBER 

PAYMENT q VISA OMASTERCARD 
ENCLOSED 

Check or  money order only. 
: . 

. . Make payable lo 1 2 ' 3  4 5 , , ,  6 : . . . . . . .  7 8 . . 9 . . . . . . . .  10 11 1 2 1 3  ., . 1 4 1 5  . . 16 
National Flood Insurance Program' I 

19. This request is for a projecl that  is for public benefit and is intended to reduce the flood haaard to existing 
development in identified flood hazard areas  as opposed to planned floodplain developmenl. Yes No 

or 

.Note: I understand that  my signature indicates tha la l l  
informalion submilled in supporlof this request is 
correcl. 

- 
Signature of Rev~slon ~eGuester 

Prtnted Name and Tltle of Revision Requester 

Company Name 

Y. %G - qq 
Date 

I 
. ~ 

20. .This,request is to correct a n  error or to include the effects of naturalchanges within the areas of special flood 
, , ~. ~. . . 

ha;ards. . . q Yes q N o  

Note: SignaLure indicales lhal  the community 
understands, from lhe revlslon requester, the 
impacts of the revision on floodingcondiLions 
in the community. 

I 

Rou NEVIT?; I~LOMPUIIN R~REsLNT*'IVE 
Prlnted Nameand Title of Community Offtclal 

I Date 

1 
MARILOFR C Q U N ~ Y  ,, ns 

Community Name 

Does this request impact any other communities? @ Yes No I 

I 

See &-t:(z,c,h&d 1 . a W r  fi-M +he " f o w n  OF BucKeye, 
....... . . . . . . . . . . . . . . . .  

If yes, atlach letters from all affected jurisdictions acknowledging revision request and approving changes lo floodway, 
if applicable. 

I 
Note: Although a photograph of phyyical changes is not required, it may be helpful for FEMA'Y review I 

........ .. Revision Raqwrtorand Community Official Form . Form 1 page 4 of 4 
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March 31. 1994 

I Mr. Timothy M. Murphy 
Flood Control District of 
Maricopa County 

I 2801 West Durango Street 
Phoenix, AZ 85009 

I RE: BUCKEYE AREA FLOOD DELINEATION STUDY (FCD 90-69) 

Dear Tim: 

I The Town of Buckeye has no objections to the submittal of the 
Buckeye Area Flood Delineation Study to the Federal Emergency 
Management Agency (FEMA) for their review and approval. We 

I understand that the Flood Control District will act as the lead 
Agency in this submittal and that FEMA's approval of the study 
results will revise the Flood Insurance Rate Maps (FIRMS) within 

I 
the Town of Buckeye as well as outside the town limits. We feel 
that the results of the detailed study done by McLaughlin Kmetty 
Engineers for the District will provide a better floodplain 
management tool than the existing approximate study does. We 

I understand the impacts the study results will have on floodplain 
management within the Town of Buckeye. 

I Upon FEMA's approval, please provide the Town of Buckeye with final 
copies of the study reports and delineation drawings. 

Should you have any questions, please contact me at 386-4691. 

I Sincerely, 

I -\ 
Fred Carpenter 

I Town Manager 

I 
I 
1 100 North Apache P.O. Box 157 Buckeye, Arizona 85326 Fax (602) 386-7832 . (602) 386-4691 



I 
I ARIZONA DEPARTMENT OF WATER RESOURCES 

15 South 15th Avenue, Phoenix. Arizona 85007 

I Tele hone (602 542 1553 
?ax (602 256-0506 @ + - .  L 8 

8 12 

1 FIFE Governor SYMINGTON 

I 
August 19, 1992 BETH ANN RlEKE 

Director 

I 
Mr. John Matticks 

I Assistant Administrator 
office of Risk Assessment 
Federal Insurance Administration 
Federal Emergency Management Agency 

I washington, D.C. 2 0 4 7 2  

I Dear Mr. Matticks: 

This is to confirm that this Department has been reviewing 

I 
the hydrology for all flood studies completed within Arizona 
with the exception of Maricopa and Pima Counties. The staffs 
of both county's Flood Control Districts have the technical 
expertise to adequately review hydrologic and hydraulic 

I analysis. 

Please continue to accept Pima County and Maricopa County 

I studies as if we had reviewed them. If special problems or 
questions arise with either county, we will, of course, be 
available for coordination purposes. 

I We wil1,continue to review flood insurance study technical 
documentation for other.Arizona communities which lack either 
staff or technical expertise to adequately review hydrologic 

I and hydraulic analyses. 

If you have any questions or comments, please don't hesitate 

I 
to contact me at ( 6 0 2 )  542-1541. 

I L 
\ 

I awrence, P.E. 
Chief Engineer 

I 
cc: Mr. Pedro Calza, MCFCD 

Mr. David Smutzer, PCDOT&FCD 

I 
L 



FEMA USE ONLY 1 
I 

- FORM 2 I 
AND/OR LAND SURVEYOR 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. I I 
1 2. I am licensed with an expertise in - h y d r a u l i c s  I 1 
I [example: water resources (hydrology, hydraulics, sediment transport, interior drainage)' 

structural, geotechnical, land surveying.1 I 
I 1 3. I have 1 1 years experience in the expertise listed above. I I 

4. I have a prepared 0 reviewed the attached supporting data and analyses related to 
my expertise. I 

1 5. I Q have 0 have not visited and physically viewed the project. .I I 
6. In my opinion, the following analyses andlor design, were performed in accordance with 

sound engineering practices: 
o f  w a t e r  s u r f a c e  elevaf- 
1 s i s  o f  p r  blem 

7. W i t # o r ? $ e  ?ol%d~ng renew, &e m&c%fd:u~ in place have been constructed in 
general accordance with plans and speciftcations. 

Basis for above statement: (check all that apply) 

a. Viewed all phases of actual construction. 
b. 0 Compared plans and specifications with as-built survey information. 
c. Examined plans and specifications and compared with completed projects. 
d. a Other N / A  

8. All information submitted in support of this request is correct to the best of my knowledge. 
I understand that any false statement may be punishable by fine or imprisonment under 
Title 18 of the United States Code, Section 1001. 

I I Name: . .  . ~ I I Frank Edward Brown 
I (please prlnc or typer I 

I Title: C i v i l  Eng inee r  
(please print or type) I 

I I Registration No. 23969 E : 03/31/96 I I 

I Type of License . . I State Ar izona  

2 /15/93 
Date 

C^^1 u=a. 
'Specify Subdiscipline 

I 
(Optional) 

Note: lnsert not applicable (NIA) when statement does not apply. 

I October 1992 Page 1 of 1 

MPLICATIONICER~FICATlON FORMS FOR CONDITIONAL L m E R  OP MAP REVISION. LETTEROFMU REVISION AND P H Y S l C A L W R E V l S I O N  I 



Statement to be attached to FEMA Form 2, 
Certification by Registered Professional Engineer 

Signed by Frank Edward Brown, P.E. 

I The flooding source is ponded water behind the railroad embankment and the two canal 
embankments. The technical basis for the ponded water surface elevations came from calculations 
prepared by George V. Sabol Consulting Engineers, who was the primary preparer of the separate 
Hydrology Report. These calculations are comprised of stage-storage-discharge rating curves and 

I HEC-1 reservoir routing analyses. Weir flow rating curves for embankment overtopping were 
refined by Mr. Brown in some areas in order to provide more detail for floodplain mapping 
purposes. 



CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
FORM 2 

AND/OR LAND SURVEYOR 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. 

2. I am licensed withan expertise in hycJrol.oc;y and hydraulics 
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* 
structural, geotechnical, land surveying.] 

3. I have years experience in the expertise listed above. 

4. I have a prepared 0 reviewed the attached supportingdata and analyses related to 
my expertise. 

5. I a have Cr] have not visited and physically viewed the project. 

6. In my opinion, the following analyses andfor design, were performed in accordance with 
sound engineering practices: 

flood Fydroloqy 

7. Based upon the following review, the modiiications in place have been constructed in 
general accordance with plans and specifications. . 

Basis for above statement: (cheek all that apply) 

a. n Viewed all phases of actual construction. 
b. n Compared plans and specifications with as-built survey information. 
c. Examined plans and specifications and compared with completed projects. 
d. Other M/A 

8. All information submitted in support of this request is correct to the best of my knowledge. 
I understand that any false statement may be punishable by fine or imprisonment under 
Title 18 of the United States Code. Section 1001. 

bol Nnme: George V. Sa 
(please print or type) 

rn!',. 
President 

I ILle. 

(please print or type) 

Registration No. 17928 Expiration Date: 3 0  June i994 

State Arizona 

Type of License C i v i l  

23 Fehruary 1993 
Date 

'Specify Subdiscipline (Optional) 

1 Note: Insert not applicable (NIA) when statement does not apply. I 
October 1992 Page 1 of 1 

hPPLlC.4TIONICERnnCATION FORMS FORCONDmONN L m E R O F  W REVISION. LElTEROFMAPREVUilON ANDPHYSICALIMP REVISION 



Statement to be attached to FEMA Form 2, 

Certification by Registered Professional Engineer 

Signed by George V. Sabol, P.E. 

The data that were compiled and used in the preparation of the Hydrology 
Report, Buckeye Floodplain Delineation Study, are the most practical data that 
are available and are accurate to the best of the certifier's knowledge. The 
hydrologic analyses were performed in accordance with sound engineering 
practices, as applicable to Maricopa County, Arizona. The Hydrology Report 
presents the flood hydrology for this study that is representative of existing 
hydrologic conditions, and portrays, to the standard of the profession, the 
flood potential for the study area. 



CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
FORM 2 

AND/OR LAND SURVEYOR 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. I 
2. I am licensed with an expertisein Land Surveying 

[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)' 
structural, geotechnical, land surveying.] I 

3. I have 1 8 years experience in the expertise listed above. I 
4. I have 0 prepared (Zfl reviewed the attached supporting data and analyses related to 

my expertise. I 
5. I a have 0 have not visited and physically viewed the project. 'I 
6. In my opinion, the following analyses andlor design, were performed in accordance with I 

sound engineering pract' ea 
Survey ~orlzontay ind Vertical Mapping Control and ERM Elev 

7. Based upon the following review, the modfiations in place have been constructed in 
general accordance with plans and speciilcations. I 

Basis for above statement: (check all that apply) 

a. 0 Viewed all phases of actual construction. 
b. 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 
d. Q Other N/A 

8. All information submitted in support of this request is correct to the best of my knowledge. 
I understand that any false statement may be punishable by fine or imprisonment under 
Title 18 of the United States Code, Section 1001. 

N ~ ~ ~ :  Larry Maldonado 
(please print or type) 

~ i t l ~ :  President 
(please print or type) 

Registration No. 1 6 8 6 3 Expiration Date: Current 

state Arizona 

Date 

'Specify Subdiscipline 
Seal 

(Optional) 

Note: Insert not applicable (NIA) when statement does not apply. 

October 1992 Page 1 of 1 

M P L I C h T I O N J C E R ~ ~ C A T l O N  P O W  FORCONDlTlONN LETTER O F W  REVISION. LETTEROFMAP REVISION AND PHYSICALMAP REVlSlON 



Statement to be attached to FEMA Form 2, 

Certification by Registered Professional Land Surveyor 

Signed by Larry Maldonado, P.E., L.S. 

The data that was compiled and used in the preparation of the 
Survey Horizontal and Vertical Mapping Control and ERM Elevations, 
Buckeye Floodplain Delineation Study, are the most practical data 
that are available and are accurate to the best of the certifier's 
knowledge. The survey control was performed in accordance with 
sound Land Surveying practices, as applicable to Maricopa County, 
Arizona. 



FEDERALEMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 

HYDROLOGIC ANALYSIS FORM Expires July 3 1.  1994 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate includes the 
I time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 

completing and reviewing the 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, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, UC 20503. 

I Community Name: IV] @r i GO,- : Ar izona, 

I Flooding Source: R 00 S B  de/ c C&h& / 
(Ow furnt for oach@wdlng auurceJ 

Project Name lldentilier: DUGKQ~~ Pft?& N@d Del l'ne~t-;an .st ~ d v  F c .  90 -64  

I 1. HYDROLOGIC ANALVSIS IN FIS 

B Approximale study stream (Zone A) 
Delililed study stream (briefly explain methodology) 

2. REASON FOR NEW HVMlOLOGK ANALVSIS 

a No existing analysis 
Improved data (see data revision on page 3) 

0 Changed physical conditions of watershed ferphin)  

Alternative methodology (justify why the reuised model is better t h n  model used in the effeclrue FIS) 

0 Evaluation of proposed conditions (CLOMRs only) (explain) 

Other 

If a computer programlmodel was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 - and 500-year recurrence intervals. 

Only the 100-year recurrence interval need be included for SFHAs designated as  Zone A. 

3. APPROVALOF ANALYSIS 

a Approval of hydrologic analysis, including the resulting peakdischarge value (s) has been provided by the 
appropriate local, state, or Federal Agency. (i.e., Flood Control DisZcic-tr OF 

M ~ ~ I ' c o P ~  C O U ~ ~ Y  1 
Attach evidenie of approval. 
Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. 

Hydrdopic Analysis Form Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

Stream: R o o s e v e l  t- LWCLI 
( I 

Comparison of 100-year Discharges 

- 
Note: When revised discharges are not significantly different than FIS discharges, FEMA may require a 

confidence limits analysis on attachment D a t  a later date to complete the review. 1. 

Location: Drainage area FIS (cfsl : Revised (cfs) 
(Sa m1.l 

For a summary of some of the 100-year discharges see Table 1 at the end of this section. See the Hydrology 
Repon for aU the hydrologic modeling results. 

I 
I 

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a 
revision. Therefore, transition ta the unrevised portion is important ta maintuin the continuity of the study. NFlP 
regulations stipulate that such a transition must be assured. What is the transition from the proposed discharges to the 
effective discharges? I'lease explain how the lransition was made (attach separate sheet if necessary) 

I 

1 

Is the new hydrologic analysis being developed solely to revise the flow values presented in the FIS ( i . r .  no changed 
hydraulic conditions)? [7 Yes No 

Hydrolopir Analysis Fotm 

I 
I f  yes, does the 100-year water surface elevation change by 1.0 foot or more? [I] Yes NO 

FEMA does not normally revise NFlP maps solely due to insignificant flnw changes where changes in 100-year water 
surCace,elevatiun are less than 1.0 fool. 

Form 3 Page 1 of 7 

I 

I 
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Is historical data available for the flooding source? Yes 5 No 
I f  ~ e s ,  ~ rov ide  the following: 1 

l.ocation along flooding source: I 
Maximum peak discharge: cfs I 
Second highest peak discharge: cfs I 
Source of information: 

6. GAGE RECORD INFORMATION - 
Location ofnearest gage to project site (along flooding source or similar watershed; specify) 

N(4 7ha-e &re no stream -a alon_athe Cloodinyo &u 
. . cce or i n  noc~rbv ~ . t ~ n r b r  waersheds, 

Gaging Station: 
Drainage area a t  gage: mi2 
Number of years of data: 

7. DATA REVISION 

Please use the following table to list all the data andlor parameters affected by this request and identify them as 
new data (New) or as revising existing data (Revised). ( I f  necessary, allach u separate sheet.) 

Data Parameter New Revised Data Source 

Data source can be from a Federal, State, or local government agency, or from a private source. Some State and 
local governments may have less strict data requirements than Federal agencies, in which case the hydrologic 
data may not be accepted by FEMA unless it isdemonstrated that the data give a better estimate of the flood 
discharge. 

I Attach documentation corroborating each data source (i.e., certilied slatrrnrnl, rrporl, bibliographical refdrdnce r ~ ,  
apublisheddocument). In the easeofa published documen~ or a government report, providing cop,es of the cover I 

1 and pertinent pages may be helpful. I 

Statistical Analysis of Gage Records (use Attachment A) 

Regional Regression Equations fuse Attachment 8)  

Precipitation/Runoff Model (use Attachment C) 

I3 Other (specify; attach backup computations and  supporting data) 

Hydrologic Analyra Form Form 3 Page 3 of 7 



ATTACHMENT A: STATISTIUL ANALYSIS OF GAGE RECORDS 

Gaging Station: 

I 
N / A  

Gage 1.ocation (latitude and longitude): I 
I 

FIS: Revised: 

2. Homogeneous data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Data adjustments 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Number of high outliers 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.ow outliers 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Zeroevents 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Generalized skew 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6. Station skew 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7. Adopted skew 

I .  Numberofyearsofdata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Systematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
llistorieal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yes No Yes No 

Yes No O Y e s  = N O  

I 

If yes, specify method 

8. Probability distribution used (justify 

if IogPearson 111 was not used) . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Transfer equations Lo ungaged sites yes N O  

I 

If yes, describe comparison - 

........................................................ I 10. Expected probdbility* yes N O  

11.Comparison of results with other analyses Yes No ...................................... I 

Hydrologic Analysis For 

'FEMA does not accept expeetad probability analyses for the purpose of reflecting flood hazard information in 
FIS. 

If any data is not available, indicate by NIA. 

Form 3 Pager( of 7 1 
I 

I 
Attach analysis including plot of flood frequency curve. 1 



ATTACHMENT B: REGIONAL REGRESSION EQUATIONS 

1 Bibliographical Reference 

(Attach a copy oftitle page, table ofcontents, andpertinent pages including rquutions.) 

2. Gaged or ungaged stream: I 
3. Hydrologic regionk): 

Attach backup map. 

1 4. Provide parameters, values, and source of data  used to define parameters. 

PIS: Revised: 

. . . . . . . . . . . . . . . . . . . . . . . . .  5. Urbanized conditions calculations Yes C] No O Y e s  O N o  

6 Percent of watershed urbanization . . . . . . . . . . . . . . . . . . . . . . . . .  

7. Is the watershed controlled? ............................... q Yes C] No D y e s  = N o  

8. Comparison with other analyses ........................... q Yes NO yes  N O  

If the  answer to 5,7, or  8 is yes, explain methodology in Comments. 

I fdata  is not available, indieale by NIA. 

Commenls 

Alldch compulillion and supporling maps, delineating the walershed bounddry dnd dramage dred dlvldcs 

Hydrologic Analysnl torm form 3 Page 5 of 7 



ATTACHMENT C: PRlaPITAnONIRUNOFf MODEL I 

FIS: Revised 
1. Method or model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  HEc- I 

Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A 4.0 
Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  .5.w%be, lCfqo 1 

2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . .  .... . .  .. . . .  d / A  
N /A  3. Source of rainfall distribution: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4. Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  
N / A  5. Areal adjustment to precipitation (8): . . . . . . . . . . . . . . . . . . . . .  

6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  N / A  
7. Lossratemethod: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

Source of soils information: . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A 5 
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  N / A  A*; 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  8. Channel routing method: .. N / A  
9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Y e s  O N o  B y e s  No 

10. Baseflow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No a y e s  No 

If yes, explain how baseflow was determined: 

11. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No q Yes 5 No 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No B y e s  q No 

If yes, explain how calibration was performed See Paqe r v -  4 a f the # Y ~ M / O  

R h o  c C. 
GV !' 

r 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. Future land use condition: Yes @ NU 

If yes, explain why 

NOTE: FEMA policy is to base floodingon existingconditions. 
If data is not available, indicate by NIA. 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations; and supporting maps, delineating t he  watershed boundary and drainage area divides. 

I 
I Hydrologic Andlysls form Form I Page 6 of > 



ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

Attach Confidence Limits Analysis. 

Stream: N / A 

Select one location for Confidence 1.imiLs Evaluation (describe localion): 

Discharges for selected location: 

Exceedance Probability FIS Revised 

1 0  (10-year) . . . . . . . . . . . . . . . . . . . .  cfs cfs 

2% (50-year) . . . . . . . . . . . . . . . . . . . .  cfs cfs 

1% (1  00-year) . . . . . . . . . . . . . . . . . . .  cfs cfs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs cfs 

1% (100-year) Flood Confidence Intervals 

90% Confidence Interval: 5% limit cfs 

95% limit cfs 

50% Coniidence Interval: 25% limit cfs 

75% limit cfs 

If the value of the 100-year frequency flood in the 
FIS is beyond the 50% conlidence inkrval but 
within the 90% confidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes No 

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 179. 

H y d r d q u  Analysis Form 

. 

Form 3 Page 7 of 7 





I Comnlunity Name: Mari  COP& Countv , A r i z o n a  

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. BurdenNo. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Expires july 3 1 ,  1994 

I'UHLIC HUHl)k:N DISCLOSURE NO'l'lCK 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed da ta ,  and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this  burden, to: Information Collections Managemenl, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the OFFice of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. 

I2looding Source: R O O S ~ V ~  $ C &nu. I 
(One form for onchflaudmngsourcaJ 

Project Namefldentificr: & J . c ~ ~ Y &  Area/ F ~ o o ~  WI n~a;tian S-t;ud~ FCl) 40- 69 
1. REACH TO BE REVISED 

Eas t e rn  I Dean Rd. (FSW %NEL 2054) 
I dassa~cm~ca  R'ver (n Weszern l i m i g :  I RM ~ N E L  2015) 

2. EFFECTIVE FIS 

Not studiod 

B Studied by approximate methods 

"-...-..'-....--it ofstudy EaSern /;mie: ? 
-or study Western l i m i t  : h l a s s a v a m p a  River 

Studied by detailed methods 

Downstream limit of study N/A 
Upstream limit of study 

Floodway delineated 
* "  

Downstream limit of Floodway N/A 
Upstream limit of Floodway 

3. HYDRAULIC ANALYSIS 

Why is the hydraulic analysis different from that  used to develop the FIRM. (Check al l  that apply) I 
Not studied in FIS 

Ef Improved hydrologicdata/analysis Explain.The effective as is en apDrowirn&e study and no 

i c data is availabk . Rn Hsc-1 h ~ d ~ l o ~ i  c. &I v/as develud f3x the deshed.  7hb 
allowed fh br mm accu& &n;)1o.tion and routin,a of de ~ i n f s l l  ruiwff volume. 

&'lmproved hydraulicanalysis. Explain. The hdracrlic a n a l ~ ~ i s  uses recenc Survey da% and 

OF wndina alona %he u p s t  r ~ r n  side of the can0 I. 
Wood control structure Explain 

I 
FEMA Form 81-89C.AUG 93 Riverine Hydraulic Analysts Form Form 4 Page 1 of 6 

I a Other. Hip la in  A deta;led s u i ~ r v  WCLS done a h y  t h ~  m a 1  hmK5 a d  
upSzream of -the canal. 



I 3. RIVERINE HYDRAULIC ANALYSIS FORM I 
Models Submitted 

1~'ull input and oulpul listingsalong with lileson diskella (ifauailable) for each ofthe models lisled below and 
summary oflhe source of input paramelers used in the models must be provided. The summary must include a 
com~le l e  description of any changes made from model to model (e.g. duplicate effeclive model lo corrected effective 
model). Only lhe Duplicate Effective and the Revised or Post-I'roject Conditions models must he submitted. See 
inslruclions for direclionson whenolher models may be required. Only the 100-year flood profile is required for 
SFll As with a Zone A designalion. For areas which do no1 have delailed flooding, a hydraulic model is not 
required; however RFE's may not be added to the revised FIRM. 

. . . .. , , .  
' . . : . .  . . , , . ,  . A ,  

1)uplicale Effective Model Natural: 
3 . 8  , .  . , . , . , . .  . ,a ~ Ploodway 

Copies of>he hydraulic analysis used in the effective PIS, referred to,as the 
effective models (lo-, 50-, .100:; and  500-year rnulli-profile.runs and  the: :.. ,. '. 
floodway run) must be obtained and lhen reproduced on the requeslor's 
equipmenl lo produce the duolicate effective model. 'I'his is required to . * 
assuretha~,t~~.;effect,iyc model input.dat.a has been lransferred.corrg~tly to: , . . . . ... . r:, ,,: t . . , . .  . . 
the requeslor's equipment a,nd to assure lhat  the revised data,  will be , , . .  . 2 

. ~. . , integrated 'into the 'effective data to provide a' continuous PIS model , .  

'upstream and downstream of the revised reach. 

Corrected Effective Model Natural Floodway ,, .', 
The corrected effectivemodel is the model that corrects any error? that  

. , .  
occur in the duvlicale'effecli~e model, adds any additional&oss se'clions to 
the duplicale effective model, or incorporates more detailed -1opogra'phic 
information than that used in the currenlly effeclive model. The corrected 
effeclive model musl not reflect any man-made physical changes since the 
date of the effective model. An error could be a technical error in  he 
modeling procedures, or any construction in the floodplain that occurred 
prior lo the date of lhe effective model but was not incorporaled in10 Lhe 
effective model. 

I Exisling or Prellrojecl Conditions Model 

The du~ l i ca l e  effective or corrected model is modified to produce thc 
existine or vre-vroiect conditions model to reflect any modifications that 
have occurred within the floodplain since the date of the effective model b u ~  
prior lo lhe conslruction of the project for which the revision is being 
requested. If no modilicalion has occurred since the dale of the effective 
model, then this model would be identical to the corrected effective or  . .. .. . . . . , ,  . , , ' ! '  , . . . ;,, du~l ichle  effeclivemodel. : .,. . .. . . ' ., . 

.,, .,. *.. , . . . . I :  ... 

The existine or  {re-~roiedt eonditiohi &ode1 f~/du~l ich . t ;  effe&i"e br 
, . ! correcied effectiue model, as appropriate) is fevised to reflect revised or post- 

projecl conditions., This model musl inforporale any physical changes lo . , 
the floodplain since the effective model was pioduced as  well a s  the'efficls 
of the pro.iect. Whenthe request is for proposed project .this model ,should 
reflect proposed conditions. 

Nalural Ploodway 

Other: Please attach a sheet  describing al l  other models or  Natural I Ploodway 
calculalions submilled. 

. , . . . ,  . ,  . . 

Rlverbne Hydraulic Analyrls holm b r m  4 Page 2 of 6 





I 1 
5. RESULTS (from model used to revise 1W-year water surface elevauons) 

1. 110 the results indicate: 

5 Kxplain how reach lengths for channel and overbanks were determined: 

N I A  1 

a .  Water surface elevations higher thanend points of cross sections? . . . . . . . . . . . . . . . . . .  f3 yes  No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ycs @ No 

c. Critical depth? Yes No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d.  Other unique situations . . . . . . . . . .  . :  Yes No 

What  is the maximum change in energy gradient betweenckoss-sections? N//? . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

What  is the distance between the cross-sections in 2 above? ti //R .. . . . . . . . . . . . . . . . . . . . .  
Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I. What is the maximum distance betweencross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  N/# 

I 
I 

I fycs  to any of thc above, attach an explanation that discusses the situation and how it is prcscntod on the 
profiles, tables. and maps. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

I 

5. E'loodway delerminalion 

a.What is the maximum surcharge allowed by the communily or  State? ......... 1.0 COOL 

b. WhaL is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . .  N / A  foot 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c. What is the maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L ~ P S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

Riverin. Hydraulic Analysis Form Form 4 Page 4 of 6 I 

d .  Are there any negeative surcharge values a t  any cross-section Ycs @ No 

If yes, the floodway may need to widen. If it is not widened, please expluin and indicate the niaximum negative 
surcharge. 

I 
I 



5. RESULTS (Cont'd) 

6. Is the discharge value used to determine the floodway anywhere different from that used to determine the 
natural 100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes H No 

IfYes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  I 7 .  Do 100-year water surface elevations increase a t  any location? • Yes NO I 
I I f  yes, please atlach a list of the locations where the increases occur, state whether or not the increases are located 

on the requestor's properly, and provide an explanation of the reason for the increases. I 

I Please attach a compleled comparison table entitled: Water Surface Elevation Check (See page 6) I 

6. REVISED F I R M B F M  AND FLOOD PROFILES 

I I 
A. The revised water surface elevations tie into those computed by the effeclive FIS Model (lo-, 50-. 100-, and 500- 

year), downstream of the project a t  cross-section within feet and upstream of the 

' project a t  cross seclion within feet. 

N / A  7 h e r c  at.en't a n y  mi5t;'ng wu.cer Surface  elevcLt;onS in 
e f f e c t i v e  -5 

I3 'Fhe revised floodway elevations tie into those computed by the effective FIS model, dowstream of the project a t  

cross section within feet and upstream of the project a1 cross section 

within feel. 

<here aren't. ay ex is t ing  f loodways- 

C. Attach profiles, a t  the same vertical and horizontal scale as  the profiles in the effective l?lS report, showing 
stream bed and profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data), culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, the stationing should be revised for all profile sheets. See the H y d r a ~ l ; ~  ??VOP~* 

I I). Attach a Floodway Data Table showing data for each cross section listed in the published Floodway 1)a~a 'Pable in 

the 14'1s report. N / A  *I--?, aren't any f l 0 0 d ~ f 5 .  I 
I I'rocucd to lliverine ICoaslal Mapping Form II I 

Riverine Hydraulic Analysis Form Form 4 Page 5 of 6 



1.100-year (natural)Water Surface Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value 
-. 

Include all cross sections in the models between tie-in points. Any interpolated wlues should be indicated in parentheses. Page 6 of 6 



I 
I 
I 
I 

Community Name: kil&ricopa. C , O L L ~ ~ V :  A fizon& 

I Flooding Source: Roo 5 EV f L CfiNAL 

Project Namelldentifier: BUCKEYE AREA FLOOD DELINERTIO~I Snl(DY FCD q0-69 

. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
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1. MAPPING CHANGES 

I. A topographic work map of suilable scale, contour interval, and planimetric definition must bc submitted showing 
(indicule NIA when not upplicuhle): 

Included 

A. Revised approximate 100-year floodplain boundaries (Zone A) . . . . . . . . . . . .  Yes No NIA 
. . . . . . . . . . . . . . . .  B. Revised detailed 100- and 500-year floodplain boundaries [;g Yes No NIA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. Revised 100-year floodway boundaries C] Yes No NIA 
L). Location and alignment of all cross sections used in the revised 

hydraulic model with stationing control indicated . . . . . . . . . . . . . . . . . . . . . . .  C] Yes No NIA 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  E. Stream alignments, road and dam alignments Ycs No NlA 

F. Current community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes C] No NIA 
G. Effective 100- and 500-year floodplain and 100-year floodway 

boundaries from the FIRM/FRPM reduced or enlarged to the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scale of the topographic work map C] Yes a No NlA 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
11. -between the effective and revised 100- and 500-year 

floodplains and 100-year floodway boundaries Yes No NIA 
I. The requestor's properly boundariesandcommunily easements . . . . . . . . . .  Yes No NIA 

. . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J .  The signed certification o fa  registered professional engineer Yes No NIA 
K. 1,ocation and'tlescriptionof reference marks a Yes No C] NIA 

. . . . . . . . . . . . . . . . . . . . . . . . . .  I,. Verlieal datum (example: NGVD, NAV1)elc.) a Yes No NIA 
. . . . . . .  M. Coastal zonedesignationstie intoadjacentareas notbeingrevised Yes 0. No a NIA 

N. I.wation and alignment ufall coastal lransects used lo revise the 
coastal analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No IE[ NIA 

I f  any of the items above are  marked no or NIA, please explain: Jhe eFCective mS ohlv hff i  a~~moximaL 

jrn-y@arC~odohins (zone A). F o r t  he deta'led redised s t u d y  t h e  l o c L ~ g w  

CloodpIc;n~ have w;mar:lv ken identifiedas zone AH$.  
2. What is the source and date of the updated topographic information (example: orthophoto maps. July 198.5; field 

survey, May 1979. beach profiles. June 1987, elc.)? 

3. What is the scale and contour interval of the following workmaps? 
a. E:ffeclive FIS sculc Contour interval 
b. Revision Request I " = ' f 0 O  ' scale Fkld Survey ard 2'6 10' Contour interval 

NOTE:: Revised topographic information must be ofequal or greater detail. 

4. Attach an annotated FIRM and FRIJM a t  the scale of the effective FIRM and I'HFM showing the revised 100-year 
and 500-year floodplains and the 100-year floodway boundaries and how they tic into those shown on Lhc effective 
I'IKM and FHFM downstream and upstream of the revision or adjacent 11) the area of revision for coastal studies. 

Attach additional pages if needed. 



1. MAPPING CHANGES (Cont'd) 

I 

I 5. Flood Boundaries and 100-~ear  water surface eievations: 

l las  the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased a t  any 
location on property other than the requestor's or community's ? Yes No 

I f  yes, please give the location of shift or increase and an explanation for the increase. 

Since this is a restudy of a lame area that has existinq A zone delineations (which don't have elevations), it is impossible to 
say that there has been an increase in the water sudace elevations. Anv changes in the delineation limits are probably due to 
the use of more detailed tomtaphic map~inq supplemented by the field suwev data. The efforts put forth to noCfv the public 
about this restudy and its resulls are detailed in the public notilication documentation section. 

l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
a. Ilave the affected property owners been notified of this shift or increase and the effect it will have on their 

property? Yes • N O  

I I f  yes, please attach letters from ~ h e s e  property owners stating they have no objections to &he revised flood 
boundaries if a LOMK is being requested. 

I b. What is the number of insurable structures that will be impacted by this shift or increase? 

6. Have the floodway boundaries shifted or increased a t  any location compared to those shown on the eKective 
. . . . . . . . . . . . . . . . . . . . . . .  FBFM or FIRM? . . . . . . . . . . . . . . . . . . . . . . . . .  .. ... .. Yes No 

If yes, explain: 

7. If a V- zone has been designated, has it  been delineated to extend landward to the heel of the primary frontal 
dune? /4 

Yes No 

If no, explain: 

8. Manual or digital map submission: 

Manual 

Digital 

I Digital map submissions may be used lo updale digital FIRMs(DF1KMs). For updating DFIRMs, these 
submissions must be coordinated with IWMA Headquarters a s  far in advance of submission as possible 

Riverine/Coastal Mapping Form Form 5 Page 2 of 3 



2. EARTH FILL PLACEMENT 

1. h e  i l l  is: 0 Existing Proposed 

2 .  Ilas fill beedwill be placed in the regulatory floodway? . . . . . . . . . . . . . . . . . . . . . .  Yes No N / A  
If yes, please attach completed Riverine Hydraulic Analysis Form. 

3. l las  fill beedwill be placed in Iloodway fringe (area between thefloodway 
and  100-yearfloodplain boundaries)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 
If yes, then complete A, B, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontnl? . . . . . . . . . . . . . . . . . . . . .  ;. . . . . . . . . . . . . . . . .  Yes No 

If yes, juslify steeper slopes 

R. Is adequate erosion protection provided far fill slopesexposed to moving flood waters? (Slopes exposed lo 
flows with velocities of up to 5 feet per second ffpss) during the 100-year flood must, a1 a minimum, he 
protected by a cover ofgrass, vines, weeds, or  similar vegetation; slopes exposed to flows with velocities 
greater than5  fps during the 100-year flood must, a t  a minimum, beprotected by stone o r  rock riprap.) 

. . . . . . . . . . . . . . . . . . . . . . .  .. ... .  ... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No N/A 
If no, describe erosion prokction provided 

C. I las  all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or  acceptable equivalent method? Yes No dA 

D. Can structures conceivably be constructed on the fill a t  any time in the future? Yes NIA 
If yes, provide certilication offiII compaction (item C. above) by thecommunity's NFIP permit official, a 
registered professional engineer, or a n  accredited soils engineer. 

4. Has fill beenlwill be placed in a V-zone? ye s  o N O &  

If yes, is the fill protected from erosion by a flood control structure such a s  a revetment or 
seawall? y e s   NO^, 

If yes, attach the coastal structures form. 

RiverincKoastalMapping Form Form 5 Page 3 of 3 





FEDCRAL EMERGENCY MANAGEMENT AGENCY 0 M B Burden No 3067.0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Exp#resJuly 31, 1994 

I'UBLIC 8UHI)EN 1)ISCLOSUKE NOTICE I 
I'uhlic reporting burden for this form is estimated to average 2.13 hours per response. The  burden estimate includes the 
time for reviewing instructions, searching existing data  sources, gathering and maintaining the needed da ta ,  and 
completing and reviewing the form. Send comments regarding the accuracy of the hurden estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Slreet,  S.W., Washington, DC 20472; and lo the Ofice of Management and Budget, Paperwork Reduction Project (3067. 
0148), Washington. I)C 20503. . . .. . . .., , 

. .  . .. 1. OVERVIEW . . 
~~p 

I .  'l'he basis for th is  revision request i s  (are): (check a l l  that apply) 
Physical change 

Existing 
Proposed 

''Z Improved methodology 
S l m p r o v c d  da ta  

Floodway revision , . 

H Other This is the F i r s t  de-tizilcd study of t h e  &re&, 
~ x ~ ~ a i n % w  s$udq dona b e c a u ~  axis5 de1;nwt'ion ;s From rul a,vpmimaZe scudv. 

2. I.'loodingSource: ---Bw~@Y&' '60, n a1 . .. 

3. ~'roject ~ a h e / l d e n t i ~ e r : ~ U & ~ % ~  I r a  Flood 3c?.d;v~o/-%bh *i.idy F a  9 
. . 

, o -67 
4. F N M A  zone designations affected: b, B, % " 

(example: A, AH, AO, A1-A30. A99, AE, V, V1-30, VE, B, C, D, X) 
5. The NFlP  map pane lk  cled communities is (are): - " ' 

, .  , 

. . .. . . .  
. . ~  

ommunity Map Panel Effective 
No: Name County Slate No. 

. . . : , . , , . No: . , c'. t ,  ~ 
Date . .  . 

Katv.City Ilarris,  For t  Bend 
Mdriapa. 
M a r i ~ ? a  

Ivbr;caPa, 
&ciw.k - 

6 The area  of revision encompasses the  following lypes offlooding, structures, and associated disciplines (check all 
L / l a f  U D D ~ V )  . .  . 

' I 'v~es of Flooding Structures 

Itivcrine Channelization 
Coastal 1,eveelFloodwall 
Alluvial Fan UridgelCulvert 

H[ Shdllow Floodingte g. Zones A O a n d  A I f ,  [)am 
Lakes Coastal 

Pill 
Affected by Pump Slation 
windlwave action None 
Yes Channel Keloeation 
No Excavation 

Other (describe) 

Disciplines* 

Water Resources 
tlydrology 
l tydrau l~cs  
Sediment Transport  
Interlor Dramage 

Structural  
Geotechnical 
Land Surveying 
Other (describe) 

Other(describe) 
* Attach  comple ted  "Certification by Regis tered Profess ional  E n g i n e e r  a n d l o r  L a n d  Surveyor"  F o r m  f o r  

e a c h  d i sc ip l ine  checked .  ( F o r m  2) 

2. FLOODWAY INFORMATION 

7 1)ocs the aEected flooding source have a floodway designated on Lhe effective PI1tM or VBPM? Yes H N ~  
8 Does the  revised floodway delineation differ from tha t  shown on the effective FIRM or  FBFM Yes No 

Ifyes,  give reason. N/ 4 
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- - 

Attach copy ofei ther  a public notice distributed hy thecommunity stating the commun~ty's intent to revlsc the 
floodway or  a stalement by the community L h a ~  it has notified all affected property owners and affected adjacent 
jurisdictions 

9 1)oes the Sta te  have jurisdiclion over Lhe floodway or its adoplion by communities participating in the NFIP'J 
Yes q No 

If yes. attach 11 copy o f a  letter notifying the approprialc State agency of the  floodwdy revision dnddocunienLuLion of thc 
approval or the revised floodway by the  appropriate Slate agency. 
. 

I I I3 Ifyes, does the  development cause Lho 100-year water surface elevation to increase a t  any location by more 
than 0 000 feet? q Yes No pJ/A I I 

I 

10 With lloodways 

1 A 1)oes the revision request involve fill, new construction, substantial iniprovement, or other development 
in the floodway? Yes No N/A 

3. PROPOSED ENCROACHMENTS I 
I 

I I 
6. OPERATION AND MAINTENANCE 

15. I h e s  lh6 hysical chanyc involve a flood control structure (e.g., levees, iloodwalls, charinclizution, basins, da~ns) ' ?  
~ Y e s g N o  .,, (1 

I I .' Without floodways: 

2A. I)oealhe revision requesl involve fill, ew construction, substantial improvement, or other development in 
Lht.!OO-year floodplain? q Yes $ N ~  . . .  . .  . 

2R. If yes, does the  cumulative effect orall  development that has occurred siticc Lhe effective SFIIA was 
originally idenlifi,ed cause the 100-year water surface elevation lo  increase a t  any location by more than 
one foot (or other surrharge limit ifcommunity o r  slate hus adopled morv stringent criteria)? a y e s  O N 0  

If the answer to either Items 1R or 2B is yes, please providedocumentation tha t  all requiremenLsol.Soction 65.12 of the 
NFIP regulations have been mot, regarding evaluation of alternatives, notice to individual legal property owners, . . 
concurrence of CNO, and certification that  no insurable structures a re  impacted. 

. 4. REVISION REQUESTOR ACKNOWLEDGMENT 

12. . Ilaving read NVII' Kegulalinns, 44  CFK Ch. 1, parts 59,60,61, and 7 2 , l  believe that  the proposed revision =is 
is not in  compliance with the  requirements of the aforementioned NFIP Ilcgulations. 

I 
I 
I 
I 
I 

14. 1)oes lhis revision request have the cndorsementofthecornmunity?kf~es No I 
I'lcase note that  community acknowlcdgmenl and lor notification is required for all requests a s  outlined in  Section 65.4 
(b) o f the  NI'IP Regulations. , 1 

I f  yes, please provide tho following information for each of the new flood control sLrucLurcb 

A. Inspection o f lhe  flood control project will be conducted periodically L, 
qtl entity 

1 tdd will be conducted by 
(U,ILltVI 

I 
with a maximum interval or months hetween inspections 

I3 Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control racililies 

lo cnsurc thc integrity and degrcc of flood proteelion of the strucl,~rc.  , , ,  
, ,. , ,. .. 

C. A formal plan oroperation, including documentation of the flood warning ?ystem, specific actions and 
N/A as~ign~~~entsofresponsibility by individual name or title, and provisions lirr l . e~ t ing  the plan 111 intervals 

not less thun one year, has has not been prepared for thc llood control struclure. , 
I 

. 
Revnrion Requestor and Community Onnclal Form Farm 1 Page 2 at 4 I 
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I 
I). The communily is willing Lo assume responsibility for performing overseeingcompliancc with the 

I 
maintenance and operation plans of the  

r Nonte) 

I flood control structure. If not performed promptly by a n  owner other Lhan the community, the community 
will provide the necessary services without cost lo the Federal povernlnell~ 1 - 

I Attach operation and maintenance plans 
7. REQUESTED RESPONSE FROM FEMA 

a .  CLOMK A letter from FISMA commenting on whelhera  proposed prqjecl, if built a s  proposed, would 
justify a map revision fI,OMR or  PMR), or proposed hydrology changes (see 44 CFR Ch I .  
Parts  60.65, und  72) 

I 

b .  I,OMR A letter from FEMA officially revising the  current NFIP map to show changes to floodplains, 
floodways, or flood elevations LOMRs typically depict decreased flood hazards. (See 44 CFK 
Ch. I Purls 60 und  65.) 

16. After examining the perlincnl NFlP  regulations and reviewing the document entitled "Appeals, Revisions, and 
Amendments Lo Iglood Insurance Maps: A guide for Community Officials," dated January 1990, th is  request is for 
a :  

X c .  PMK A reprinted NFIP map incorporatingchanges lo floodplains, floodways, or flood elevations 
Because of the l ime and cost involved tochange, reprint, and redistribute a n  NFIP map, a 
PMIt is usually processed when a revision reflecls increased flood h a ~ a r d s  o r  large-scope 
changes (See 44 CFR Ch. I, Par ts  60 a n d  65.) 

1-d. Other: Describe 

I 
8. FORMS INCLUDED 

17. Form 2 entitled, "Certification l3y Registered Professional Engineer andlor Idand Surveyor" must be submitted 

I'l'he following forms should be included with Lhis request if (check the included forms): 

I Hydrologic analysis for flooding source differs from that  ) E d ~ y d r o l o g i c  Analysis Form 
used todevelop FIRM (Form 3) 

I Ilydraulic analysis for riverine floodingdiffers from tha t  H ~ i v e r i n e  Hydraulic Analysis Form 
used Lo develop FIRM (Form 4) 

The  request is based on updated lopographic 
information o r  a revised floodplain or floodway 
delineation is  requested 

RiverineICoaskl Mapping Form 
(Form 5 )  

I The request involves any type ofchannel modification Channelization For111 (Form 6) 

I The requesl involves new bridge o rcu lver lo r  revised 
analysis of a n  existing bridge or culvert 

BridgeICulvert Form 
(Form 7) 

I The request involves a new revised leveelfloodwall I.evee1Floodwall Systcm Analysis Form 
system (Form 8) 

1 The request involves analysis of coastal flooding Coastal Analysis Form (Form 9) 

I The requesl involves coastal structures credited a s  
providing protection from the 100-year flood 

Coastal Struclures (Form 10) 

I The request involves a n  existing, proposed, or modified Dam Form (Form 11) 
dam 

The requesl involves structures credited a s  providing - 
I prgtec~ion from the 100-year flood on an all"vial fan 

Alluvial Fan Flooding Form 
(Form 12) 

I 1 1 I 
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I 18. The minimum initial review fee for the  appropriate request category has been included. Yes No I 
I Initial fee amount: $ 

METlIOD OF PAYMENT (Check one box) 
CARD NUMBER 

PAYMENT VISA MASTERCARD 
ENCLOSED 

Check or money order only 
Make payable lo 

000n0~000000nn00 
1 2 3 4 5 6 7  8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

National Flood Insurance Program 

. , . . .  
, , .  Slynature 
,. . 

or 
l,9. This request is For a project t h a l  i s  for public benefit and is intended lo reduce the flood haaard to existing 

development in identified flood hazard a reas  a s  opposed to planned floodplain development. Yes No 

or 
20. This request is to correct a n  error  or to include the effects of natural  changes within the  a reas  of special flood 

hazards. Yes No 

I . ~ o t e :  I understand tha t  my signature indicates tha t  all 1 
I information submilled in support  of this request is 

correct. I 

I Sagnature of Revlston Requester I 
Pr~nted Name and Title of Revlslon Requester 

Flood ConT~dl ' 9 ; ~ t ; r i d  of Mac i c e  COUMFY 
Company Name 

q- 28-91/ 
Date 

Note: Signature indicates tha t  the community 
understands, horn the revision requester, the 
impacts of lhe  revision on floodingconditions 
in  the community 

RON I \ I E V I ~ ~ .  F L ~ P L B I N  REPRESENTARVE 
Prlnted Nameand T~tle of Community Oiflclal 

M P U I C ~ P A  COUNTY , A2 
Community Name 

y., 29  - qy 
Date 

Does this request impact any  other communities? g Y e s  No 

See ~~,$.t:whe$ ] from ?;he %wn OF Bu-ok~ye 

I 
If yes, attach letters from al l  aflected jurisdictions acknowledging revision request and approving changes to floodway, 
if applicable. 

I 
Note: Although n photograph of physical changes is notrequired, i l  may be helpful for VEMA's review. 

I 
Revision Reqwnor and Community Official Form Form 1 Page 4 of 4 1 



I 
1 Town of Buckeye 

I 
I 

March 31, 1994 

Mr. Timothy M. Murphy 
Flood Control District of 
Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: BUCKEYE AREA FLOOD DELINEATION STUDY (FCD 90-69) 

Dear Tim: 

The Town of Buckeye has no objections to the submittal of the 
Buckeye Area Flood Delineation Study to the Federal Emergency 
Management Agency (FEMA) for their review and approval. We 
understand that the Flood Control District will act as the lead 
Agency in this submittal and that FEMA's approval of the study 
results will revise the Flood Insurance Rate Maps (FIRMS) w$thin 
the Town of Buckeye as well as outside the town limits. We feel 
that the results of the detailed study done by McLaughlin Kmetty 
Engineers for the District will provide a better floodplain 
management tool than the existing approximate study does. We 
understand the impacts the study results will have on floodplain 
management within the Town of Buckeye. 

Upon FEMA's approval, please provide the Town of Buckeye with final 
copies of the study reports and delineation drawings. 

Should you have any questions, please contact me at 386-4691. 

Sincerely, 

Fred Carpenter 
Town Manager 

. . 

100 North Apache P.O. Box 157 Buckeye, Arizona 85326 Fax (602) 386-7832 (602) 386-4691 



I 
I ARIZONA DEPARTMENT O F  WATER RESOURCES 

15 South 15th Avenue, Phoenix, Arizona 85007 

I Tele hone (602 542 1553 
(602 2d6-0506 0 L - .  c 8 

8 12 

I FIFE SYMINGTON Governor 

I 
August 19, 1992 

T 

I 
Mr. John Matticks 

I Assistant Administrator 
Office of Risk Assessment 
Federal Insurance Administration 
Federal Emergency Management Agency 

I washington, D.C. 20472 
. 

." 

I Dear Mr. Matticks: 

This is to confirm that this Department has been reviewing 

I 
the hydrology for all flood studies completed within Arizona 
with the exception of Maricopa and Pima Counties. The staffs 
of both county's Flood Control Districts have the technical 
expertise to adequately review hydrologic and hydraulic 

1 analysis. 

Please continue to accept Pima County and Maricopa County 

I studies as if we had reviewed them. If special problems or 
questions arise with either county, we will, of course, be 
available for coordination purposes. 

I We wil1,continue to review flood insurance study technical 
documentation for otherArizona communities which lack either 
staff or technical expertise to adequately review hydrologic 

I and hydraulic analyses. 

If you have any questions or comments, please don't hesitate 

I 
to contact me at (602) 542-1541. 

Sincerely, 

I 
I @:; Chief Engineer 

I 
cc: Mr. Pedro Calza, MCFCD 

Mr. David Smutzer, PCDOT&FCD 

I 



CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
FORM 2 

AND/OR LAND SURVEYOR 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. I 
2. I am licensed with an expertise in hydraul ics  

[example: water resources (hydrology. hydraulics, sediment transport, interior drainage)' 
structural, geotechnical, land surveying.] 

3. I have I I years experience in the expertise listed above. 

4. I have a prepared 0 reviewed the attached supportingdata and analyses related to 
my expertise. 

1 5. 1 L;l have 0 have not visited and physically viewed the project. I 
6. In my opinion, the following analyses andlor design, were performed in accordance with 

sound engineering practices: 
o f  -FSCP ~ l ~ v a t i o n .  -n 

~jappjnban,f  
fqfljsis o f g r  blem e s. 

7. ase u n t e o o ing r e n e  , &e m&callons in place have been constructed in 
general accordance with plans and specifications. 

Basis for above statement: (check all that apply) 

a. 0 Viewed all phases ofactual construction. 
b. 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 

I 

I d. Other N / A  

8. All information submitted in support ofthis request is correct to the best of my knowledge. 
I understand that any false statement may be punishable by fine or imprisonment under 
Title 18 ofthe United States Code, Section 1001. 

I Name: Frank Edward Brown 
(piease print or type) I 

I Title: C iv i l  Engineer 
(please print or type) I 

Registration No. 23969 

State Arizona 

Typeof License P.E. ( C I V I ~ )  
. . 

2/15/93 
Date 

Seal 
*Specify Subdiscipline (Optional) 

Note: Insert not applicable (N/A) when statement does not apply. 1 
October 1992 Page 1 of 1 

hPPLICATIONtCER~nCATION FORMS FOR CONDmONAL L E R E R O F  ldAP REVISION. L E R E R O F M A P  REVISION ANDPHYSIChLldAPREVlSION 



Statement to be attached to FEMA Form 2, 
Certification by Registered Professional Engineer 

Signed by Frank Edward Brown, P.E. 

The flooding source is ponded water behind the railroad embankment and the two canal 
embankments. The technical basis for the ponded water surface elevations came from calculations 
prepared by George V. Sabol Consulting Engineers, who was the primary preparer of the separate 
Hydrology Report. These calculations are comprised of stage-storage-discharge rating curves and 
HEC-1 reservoir routing analyses. Weir flow rating curves for embankment overtopping were 
refined by Mr. Brown in some areas in order to provide more detail for floodplain mapping 
purposes. 



CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
FORM 2 

AND/OR LAND SURVEYOR 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. I 
2. I amlicensed withan expertise in hydrology ancl hydra i l l i c s  

[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)' 
structural, geotechnical, land surveying.] 1 

3. I have years experience in the expertise listed above. I 
4. I have a prepared 0 reviewed the attached supporting data and analyses related to 

my expertise. I 
5. I a have 0 have not visited and physically viewed the project. I 
6. In my opinion, the following analyses and/or design, were performed in accordance with 

sound engineering practices: 
f l ood  Fydroloqy 

7. Based upon the following review, the modXcations in place have been constructed in 
general accordance with plans and specifications. I 

Basis for above statement: (check all that apply) 

a. C] Viewed all phases of actual construction. 
b. C] Compared plans and specifications with as-built survey information. 
c. C] Examined plans and specifications and compared with completed projects. 
d. Other M/A 

8. All information submitted in support ofthis request is correct to the best of my knowledge. 
I understand that anv false statement mav be ounishable bv fine or imorisonment under 
Title 18 of the unite; States Code, section 1061. 

Name: George V.  Saboi 
(please print or type1 

P r e s i d e n t  
Title: 

(please print or type) . - 
Registration No. 17928 Expiration Date: June * 
State Arizona 

Type of License C i v i l  

23 February 1093 
Date 

*Specify Subdiscipline (Optional) 

Note: Insert not applicable (NIA) when statement does not apply. I 
October 1992 Page 1 of 1 
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Statement to be attached to FEMA Form 2, 

Certification by Registered Professional Engineer 

Signed by George V. Sabol, P.E. 

The data that were compiled and used in the preparation of the Hydrology 
Report, Buckeye Floodplain Delineation Study, are the most practical data that 
are available and are accurate to the best of the certifier's knowledge. The 
hydrologic analyses were performed in accordance with sound engineering 
practices, as applicable to Maricopa County, Arizona. The Hydrology Report 
presents the flood hydrology for this study that is representative of existing 
hydrologic conditions, and portrays, to the standard of the profession, the 
flood potential for the study area. 



CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
FORM 2 

AND/OR LAND SURVEYOR 

1. This ~ e r t ~ c a t i o n  is in accordance with 44 CFR Ch. 1, Section 65.2. I 
2. I amlicensed withan expertise in Land Surveying 

[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)' 
structural, geotechnical, land surveying.] I 

3. I have 1 8 years experience in the expertise listed above. I 
4. I have prepared a reviewed the attached supportingdata and analyses related to 

my expertise. 

5. I [r have 0 have not visited and physically viewed the project. .I 
6. In my opinion, the following analyses andlor design, were performed in accordance with 

sound engineering practices: 
Survey Horlzonta and Vertical Mapping Control and ERM Elev. 

7. Based upon the following review, the modjiications in place have been constructed in 
general accordance with plans and specifications. I 

Basis for above statement: (check all that apply) 

a. 0 Viewed a11 phases of actual constmction. 
h. 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 
d. CIJ Other N/A 

8. All information submitted in support of this request is correct to the best of my knowledge. 
I understand that any false statement may be punishable by fine or imprisonment under 
Title 18 of the United States Code, Section 1001. 

. N ~ ~ ~ :  Larry Maldonado 
(please print or type) I 

Title: President 
(please print or type) I 

Registration No. 1 6 8 6 3 Expiration Date: Current 

state Arizona 
icense Land Surveyor 

Date 

Seal 
'Specify Subdiscipline (Optional) 

Note: Insert not applicable (NIA) when statement does not apply. I 
October 1992 Page 1 of 1 
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Statement to be attached to FEMA Form 2, 

Certification by Registered Professional Land Surveyor 

Signed by Larry Maldonado, P.E., L.S. 

The data that was compiled and used in the preparation of the 
Survey Horizontal and Vertical Mapping Control and E M  Elevations, 
Buckeye Floodp.lain Delineation Study, are the most practical data 
that are available and are accurate to the best of the certifier's 
knowledge. The survey control was performed in accordance with 
sound Land Surveying practices, as applicable to Maricopa County, 
Arizona. 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 

HYDROLOGIC ANALYSIS FORM Expaesluly 31. 1994 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 3.67 hours per response. The burden eslimalc includes the 
I time for reviewing instructions, searching existing data sources, gathering and maintaining Lhe needed data, and 

completing and reviewing the 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 
Slreel, S.W.. Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. 

A 

Community Name: M CLC i C O w U  CCUnt \ /  . t ) r i w n a  

Flooding Source: I3 LLCW~+ 
(Om fomt for each h d i n g  source) ' Caf laI  

Project Name Ildentifier: B u d y  Pea Flood 3 d ; n ~ ; t r r o n  3 t ~ d ! /  F a  90-64 
1. HVOROLOGIC ANALYSIS IN FIS 

- 

stream ('Lone A) 
Dehiled study stream (briefly explain melhodology) 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

I I8 No existing analysis 
0 Improved data (see data revision on puge 3) 

I 0 Changed physical conditions of watershed (explain) I 
I 0 Alternative methodology (justify why the revised modelis bitter than model used in the effective FlS) I 

I Evaluation ofproposed conditions (CLOMRsonly) (explain) I 
Other 

I 1fa computer programlmodel was used in revising the hydrologicanalysis, please provide a diskette with the input 
files for the lo-, 50-, 100 -and 500-year recurrence intervals. I 

( Only the 100-year recurrence inlerval need be included For SFHAs designated as Zone A. I 
3. APPROVAL OF ANALVSIS 

hil Approval of hydrologic analysis, including the resultin peak discharge value (s) has been provided by the 
appropriate local, state, or Federal Agency. (i.e., Flood c o n t r a 1  ~ i s c r i c t  of 

M a c i c o p a  Coun CY ) 
Attach evidence of approval. 
Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. 

FEMAForm 814911.AUG93 Hydrologic Analyrb Form Form 3 Page 1 ot 7 



A'ITACHMENT C: PRECIPITATIONIRUNOFF MODEL 

F1S: Revised ~ ~~ 

Method or model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - N / A  HEc- I 
Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  y. 0 
Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  sep%bec, 1440 

. . . . .  . .  . . . . . . . . . . . . . . . . . . . .  Source ofrainfall depth: .. .. b J / A  NOAA A t k ~  2 
N / A  FG C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Source of rainfall distribution: &d?oYoaic Mahu 1 
Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  6 4 ZJ /lour 

N / A  
D m  5 dp*n 

. . . . . . . . . . . . . . . . . . . . .  Areal adjustment to precipitation (%): ~gba5~n ./)rw 
Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  N / 4  5- Grbph 
Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / ?  6rean 4 41npt; 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source of soils information: N/A 5.G 50:1 5urver 
Source of land use information . . . . . . . . . . . . . . . . . . . . . . . .  N/A AqiaI photo$ 

Channel routing method: . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . .  N / A  ~orrnrcI a p t h  

Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Y e s  O N o  E y e s  q No 

I .  Basenow considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes q No a y e s  No 

If yes, explain how baseflow was determined: 

Snowmelteonsiderations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No q Yes ilo . 

! Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Yes No C 
If yes, explain how calibration was performed See Pas@+ - r v - 4  a f the 

r C. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 Future land use condition: Yes No 
If yes, explain why 

NOTE: FEMA policy is to base floodingon existingconditions. 
Ifdata is not available, indicate by NIA. 

'r 
I 
I 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration 
calculations, and supponing maps, delineating the watershed boundary and drainage area divides. I 
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ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

Stream: N / A  

Select one location for Confidence I,imils Evalualion (describe location): 

Discharges for selected location: 

Exceedance Probability FIS Kevised 

1 0  (10-year) . . . . . . . . . . . . . . . . . . . .  cfs cfs 

2% (50-year) . . . . . . . . . . . . . . . . . . . .  cfs cfs 

1% (100-year) . . . . . . . . . . . . . . . . . . .  cfs cfs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs cfs 

1% (100-year) Flood Confidence Intervals 

90% ConIidence Interval: 5% limit cfs 

95% limit cfs 

50% Confidence Interval: 25% limit cfs 

75% limit cfs 

I f  the value of the 100-year frequency fload in the 
FIS is beyond the 50% conlidence interval but 
within the 90% confidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes No 

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B. 

Attach Confidence Limits Analysis. 
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TABLE 1 

Summary of Peak Discharges at Key Locations 

Drainage 100-Year Peak 
Subwaterehed Area Discharges1 

Flooding Source and Location Group (Sq. Mi.) (cfs) 

Roosevelt Canal 
Johnson Rd. to Bruner Rd. F 1.33 294 
Bruner Rd. to Palo Verde Rd. G 3.83 1,144 
Palo Verde Rd. to Wilson Ave. H 2.76 1.218 
Wilson Ave. to Turner Rd. I 3.13 
Oglesby Rd. J 1.37 
Rooks Rd. to Miller Rd. K 1.67 
Miller Rd. to Cemetery Rd. (Apache) L 1.90 
Cemetery Rd. (Apache) to Watson Rd. N 1.80 
Watson Rd. to Rainbow Rd. 0 2.19 
Rainbow Rd. to Dean Rd. P 1.31 

Southern Pacific Railroad 
West of Johnson Rd. E 0.28 
Johnson Rd. to east of Bruner Road F 4.59 
East of Bruner Rd. to Palo Verde Rd. G 6.26 
Palo Verde Rd. to Wilson Ave. H 5.20 
Wilson Ave. to Turner Rd. I 5.28 
Turner Rd. to Ocllesby Rd. J 3.50 
Oglesby Rd. to kooks-Rd. 
Rooks Rd. to Miller Rd. 
Miller Rd. to Cemetery Rd. (Apache) M 2.42 522 
Cemetery Rd. (Apache) to Watson Rd. N 4.06 776 
Watson Rd. to Rainbow Rd. 0 4.41 1,172 
Rainbow Rd. to Dean Rd. P 3.47 973 

Buckeye Canal 
West of Johnson Rd. E 0.52 255 
Johnson Rd. to east of Bruner Rd. F 5.74 666 
East of Bruner Rd. to Palo Verde Rd. G 6.61 843 
Palo Verde Rd. to Wilson Ave. H 5.78 889 
Wilson Ave. to Turner Rd. I 5.79 1,008 
Turner Rd. to Oglesby Rd. J 3.93 780 
Oglesby Rd. to east of Rooks Rd. K 5.59 1,103 
East of Rooks Rd. to Miller Rd. L 3.49 439 
Miller Rd. to Cemetery Rd. (Apache) M 2.56 287 
Cemetery Rd. (Apache) to Watson Rd. N 4.23 770 
Watson Rd. to Rainbow Rd. 0 4.55 851 
Rainbow Rd. to Dean Rd. P 3.54 710 

1. The 100-year peak discharge value reported is for the flow routed 
through or over the railroad and canals. 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M.0 BurdenNo 3067.0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Exp~res July 3 1 1994 

I'UHI,IC HUKI)EN DISCLOSURE NO'I'ICE: 

Pul~lic reporting burden for this form is estimaled Lo average 2.25 hours per response. The burden esliniale includes the 
Lime for reviewing instructions, searching existing data sources, gathering and maintaining thc needed da ta ,  a n d  
completing and reviewing the  form. Send commenls regarding the accuracy of the burden estimale and any suggestions 
for reducing this  burden, Lo: Informalion CollecLions Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the Oflice of Management and Budget, Paperwork Reduction Project (3067- 
0148). WashingLon, DC 20503. 

countv; Comniunity Name: Mari cooa A r  I z o n a  
RLLCK~YC Ielooding Source: c . u ~ & I  

(One [urn, for eoehflwding souriel 

Projcct Namendentificr: &K$ye A A ~  ffood adine4/-kion Stud./ FGD 90-69. 
1. REACH TO BE REVISED 

~et~mheamtt~i l  rzstecn l i m i t :  D e a n  ~ o a d  (FIRM -Pawl 2050) 

&&cca&mit w e s e r n  l i m i t  : Ha5savmnpa River (FZXM atnel 2780) 
> FCPTCTIYC TI< 

I Not studied 1 
B Studied by approximate methods 

I- . . study Eastern l i m i t :  
. . w t o f  study W e s t e r n  1irn;f;: t /&~auanpe 'Rim 

Studied by detailed methods 

I Downstream limit  of study N / A  
Upstream limit of study I 

I Ploodway delineated I 

I ~ ~ s t r e a m ' I ' i m i t  of Floodway 
. . ~ ,  ! I 

3. HVMUULIC ANALYSIS . - . .  . .. 

Why is the  hydraulic analysis different from t h a ~  used Lo develop the FIRM (Check al l  lhul apply, I 
No1 studied in FIS 

ffl Improved hydrologicdata/analysis. Explain:The ef$etf%e FfS iS an emrox;& S~U& and no 
h ~ d r o l o ~ a c  data is available. A n  HFC- I hddrnloclic made1 was dw&ped for the -.This 

allowed f o r  a nore accura* de.t%rrnrnaGm bro&na of  the rainfqll r u n o f f  volume. 
R Improved hydraulic analysis. Explain. +he h\/drauI;c annal~sis use5 WCZXL~ survev datu, and 
the H E W  hydroloait model results i50 ddetecm~ne the elevation and area of 
Fondins alona the uustream siRe o f  the canal. ., 
Flood control s t ructure  Explain 

Other fi:xp~atn A deGiiled sutveq wu done alona G-canalKs and 
 stream o f  the canal. 

I I 
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I 3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submined 

, I 
I"ul1 input and output listings along with files on diskette fi/auailable) for each orthe models listed below and 
summary of the source of input parameters used in the models must be provided. The summary must include a 
comolele description of any changes made from model lo model (e.g. dupltcafr effective modrl lo corrected effective 
model). Only Lhe Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
inslructions ror directions on when other models may be required. Only the 100-year flood profile is required for 
SF11 As with a %one A designation. For areas which do not have detailed flooding, a hydraulic model is not 
required; however RFE's may not be added to the revised FIRM. 

I)uplicate F:ffective Model Natural 

Copies of the hydraulic analysis used in the effective FIS, rererred to a s  the 
effective models ( lo - ,  50-, 100-, and  500-year mulli.pro/ile runs and  the 
floodway run) must be obtained and lhen reproduced on the requestor's 
equipment lo produce the duolicate effective model. 'Phis is required to 
assure tha t  the effective model input data has been transferred correctly to 
the requeslor's equipment and to assure  t ha t  the revised da ta  will be 
integrated into the  effective data  to provide a continuous FIS model 
upstream and downstream ofthe revised reach. 

Corrected Effective Model Natural 

The correcled effective model is the model that  corrects any errors that  
occur in the duolicate effective model, adds any additional cross sections to 
the duolicate effective model, or  incorporates more delailed topographic 
information than that  used in the currently effective model. The corrected 
effective model must reflect any man-made physical changes since the 
date of the effective model. An error could be a technical error  in the 
modeling procedures. or any construction in the floodplain that  occurred 
prior Lo the dale  of the effective model but was not incorporated inLo the 
effective model. 

Natural 
Existing or  Pre-Project Conditions Model 

The duolicate cffective or  corrected model i s  modified lo produce the 
existine or  ore-oroiect conditions model to reflect any modifications that 
have occurred within the floodplain since the date of the effective model but 
prior to the construction of the  project for which the revision is being 
requested If no modification has occurred since the date or the effective 
model, then this model would be identical to the  corrected cffective or  
duolieale effeclive model. 

Revised o r  Post-Project Conditions Model Natural 

The existine o r   re-oroiect conditions model f o r  duplicate effective or  
corrected effective model, as appropriate) is revised to reflect revised or post- 
project conditions. This model must incorporate any physical changes lo 
the floodplain since the effective model was produced a s  well a s  the effects 
of the project When the request is for proposed project this model should 
reflect proposed conditions. 

I'loodway 

Floodway 

Floodway 

Floodway 

Other: Please at tach a shee t  describing al l  o ther  models o r  Natural Floodway 
calculalions submilted. 

I 
Rlver~nm nydraulic Analyn, korm Form 4 Page 2 ot b 



4. MODEL PARAMETERS (from model uscdto revise 100-year water surface elevation) 

. Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100-year 

500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Attach d i a g ~ a m  showing changes in 100-year discharge 

! Explain how the start ing water surface elevations were determined N / A  
Only ~onded f lood in a occurs 

. . 

. . . . . . . .  3.  . Give rangc of friction loss coefficients (Manning's "N") Channel N/A 

Overbanks . . . . . .  N/A 

I f  friction loss coefficients a re  different anywhere along the revised reach from those used to develop the I~'IR41, 
give location, value used in the  effective FIS, and revised values and a n  explanation a s  to how the revised values 
were determined. I 

L.ocation - FIS 

Explain: I 
4 .  Describe how Lhe cross section geometry d a b  were determined f e . ~ . ,  field suruey, topographic map, tuhen f rom 

preuious sludy) and list cross sections lha l  were added. I 
Geomet r~ c dab for the railroad a n d  canal a n c i l y s ~  were dentncd 
bq Field surveys. The awmetric data for delinec~rina t k  

pond1 na a r a ~  we= &tkrm;nd b y  f idd surveys ad e p o  

Riverine Hydraulic Anrlyrl% Poxm Form 4 Page 3 of 6 



4. MODEL PARAMETERS (Cont'd) 

I I 
5 .  Explain how reach lengths for channel and overbanks were delermined: 

N I A  

I I 
5. RESULTS (horn model used lo revise 100-year water surface elrvauons) 

,I 

I Do the results indicate: l 
. . . . . . . . . . . . . . . . . .  a.  Water surface elevations higher thanend points of cross sections? Yes [E3. No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

c. Crilieal depth? Yes Yo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

d. Other unique silualions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

2. What is the maximum change in energy gradienl between cioss-sections? . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

3 .  Whal is the distance between lhe cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

4. What  is tho maximum distance between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

5. E'loodway delerminalion 

a.WhaL is the maximum surcharge allowed by thecommunity or  State? . . . . . . . . .  
b. Whal is the maximum surcharge for the revised conditions? . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c. What  is the maximum velocity? 

............................................................ Specify location 

I 
I 

l ryes  to any of tho above, atlach an explanation that  discusses the situation and how it is presenLcd on Lhc 
profiles, Lablcs, and maps. 

I. 0 root 

M / A  foot 

I 

d. Are there any negeative surcharge values a t  any cross-section Ycs @ No 

If yes, the floodway may need lo widen If it i snot  widened, please explain and indicate the maximum ncgativc 
surcharge. 
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5. RESULTS (Cont'd) 

I 
6. Is the discharge value used to determine the floodway anywhere different from that used to determine the 

natural 100-year flood elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO 

I f  Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . .  I I. DO 100-year water surface elevations increase a t  any location? Yes NO I 
I f  yes, please attach a list of the locations where the increases occur, state whether or not the increases are located 
on the requestor's properly, and provide an explanation ofthe reason for the increases. 

Please attach a completed comparison table entitled: Water Surface Elevation Check (See page 6) 

6. REVISED FIRMBFM AND FLOOD PROFILES 

A. The revised water surface elevations tie into those computed by the effective FIS Model (lo-, 50-, 100-, and500- 

year), downstream of the project alcross-section within feet and upstream of the 

project a t  cross section within feel. 

hl / A  There aren't- ~ n y  exi5t;ng wa-t:ec Sur face e1evcr;t;ons in t h e  
e f f e ~ t i v e  jT-5 

I The revised floodway elevations tie into those computed by the effective FIS model, dowslream of the projecl a t  

cross section within feet and upstream of the projecl a t  cross section 

within feel. 

N I A  T h e r e  aren't. a n y  e%;sring f 1o~dway~-  

C. Attach profiles, a t  the same vertical and horizontal scale as  the profiles in the effective FIS report, showing 
stream bed and profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings 
(including low chord and top-of-road data), culverts, tributaries, corporate limits, and study limits. Ifchannel 
distance has changed, the stationing should be revised for all profile sheets. See the t l y d ~ l i ~  Refor*. 

I ) .  Attach a Floodway Data Table showing daLa for each cross section listed in the published Floodway I)atarPable in 

the lJ1S report. N / A  a r e  eren 't any f /oodvlRFf~ 
I v.' 

I'rocccd lo RiverinelCoaslal Mapping Form 
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COMMENTS: 

1 100.year (natural)Water Surface Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value I 
Include all cross sections in the models between tie-in points. ~ n y  interpolated values should be indicated in parentheses. Page 6 of 6 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.8. Burden No 3067.0148 
RIVERINEICOASTAL MAPPING FORM Exptrer ~ u l y  31, 1994 

PUBLIC BURI)E:N DISCLOSURE: NO'I'IC:h 

Public reporting burden for this form is estimated lo average 1.5 hours per response. 'l'he burden estimate includes the 
lime for reviewing instructions, searching existing data sources, gathering and maintaining the needed data,  and 
eodpleting and reviewing the form. Send comments regarding the accuracy of thc burdcn estimate and any suggestions 
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148), Washington, I)C 20503. 

Community Name: M a r i c o p a  C o l ~ n * ~ :  Arizona 

Flooding Source: 8~1 CKEY C A N A L  

Project Namelldentifier: BUCKEYE ARE4 FLOOD W E L I N E R T I O ~ ~  STUDY F a  90-69 
1. MAPPING CHANGES 

1. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted showing. 
(indicule NIA when nut applicuhle): 

Included 

A. Kevised approximate 100-year floodplain boundaries (Zone A) . . . . . . . . . . . .  Yes a No NIA 
B. Revised detailed 100- and 500-year floodplain boundaries . . . . . . . . . . . . . . . .  1;9 Yes No NIA 
C. Kevised 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 8 NlA 
U. Location and alignment of all  cross sections used in the revised 

hydraulic model with stationingcontrol indicated . . . . . . . . . . . . . . . . . . . . . . .  Yes No N/A 
E. Stream alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . .  B Yes No NlA 
P. Currenlcommunily boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Yes 0 No NIA . 
G. Effective 100- and 500-year floodplain and 100-year floadway 

boundaries from the FIRMIFRFM reduced or enlarged to the 
scale of the topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 

11. T-between theeffective and- 100- and 500-year 
floodplainstlnd 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No N/A 

I .  The requestor's property boundaries and community easements . . . . . . . . . .  Yes No H NIA 
J. The signed certification o fa  registered professional engineer . . . . . . . . . . . . .  Yes No N1.4 
K .  I.ocation nnd'descriplion of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 
I.. Vertieal datum(example: NGVD, NAVDelc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No NlA 
M. Coastal zone designations lie into adjacent areas not being revised . . . . . . .  Yes 0. No a NIA 
N. I.ocalion and alignment ofall coaslal transecls used lo revise the 

coastal analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 5 N/A 

Ifany of the items above are marked no or NIA, please explain:- cCFoctive !=IS ohlv h a  ev~roxime3k 
jaa-year Clodohins (zone A ). For the detailed redised stud? t h e  j ~ l p y ' w  

Cloodpia;ns have oc;rnar:lv h e n  i den t i r i d -as  zone AH'S. 
2. What is the source and date of the updated topographic information (example: orthopholo maps, July 198.5; field 

survey, May 1979. beach profiles. June 1987, etc.)? 

3. What is the scale and contour interval of the following workmaps? 
a. Effective FIS scale Contour interval 
b. Revision Request I " = L/OO ' scale fieid Survey and 2'4 10' Contour interval 

NOTE: Revised topographic information must be ofequal or greater detail. 

4. Attach an annolaled PIRM and FRI.'M a t  the scaleoftheeffeclive FIRM and I"BI'M showing the revised 100-year 
and 500-year floodplains and the 100-year floodway boundaries and how they Lie into those shown on the effective 
I.'IKM and I.'HI.'M downstream and upstream of the revision or adjacent to the area of revision for coaslal studies. 

Attach additional pages ifneeded. 
I J 
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1. MAPPING CHANGES (Cont'd) 

5.  I"lood Houndaries and 100-year water surface elevations: 

llas the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased a t  any 
location on property other than the requestor's or community's? Yes No 

If yes, please give the location of shift or increase and an explanation for the increase. 

Since this is a restudy of a lame area that has existina A zone delineations (which don't have elevations), it is im~osbible to 
sav that there has been an increase in the water suriace elevations. Any changes in the delineation limits are probably due to 
the use of more detailed toposraphic mappinq supplemented by the lield survey data. The efforts put forth to notify the public 
about this restudy and its resulls are detailed in the public notification documentation section. 

a. Ilave the affected property owners been notified of this shift or increase and the effect it will have on their 

property? . . . . . . . . . . . . . . . . . . .  .... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

If yes, please attach letters from these property owners stating t'hey have no objections to the revised flood 
boundaries ifa I,OMH is being requested. 

b. What is the n'umber of insurable structures that will be impacted by this shift or increase? 

6. Ifave the floodway boundaries shifted or increased a t  any location compared to those yhown on the effective 
FBPM or PlKM? . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ... . . . . . . . . . . . . . . . . . . . . . . .  !J Yes No 

If yes, explain: 

7. If a V- zone has been designated, has it been delineated to extend landward Lo the heel of the primary frontal 
dune? 

r.\ /A 
Yes No 

Ifno, explain: 

8. Manual or digital map submission: 

[E5 Manual 

C] Digital 

Digital map submissions may be used to update digital PIRMs (DFIKMs). For updating DPIKMs, these 
submissions must be coordinated with VEMA lieadquarters as  far in advnncc of submission as possible. 

Riverine/Cwrtal Mapping Form Form 5 Page 2 of 3 



1. h e  I is: Existing Proposed 

2. I las fill beedwill be placed in the regulatory floodway? . . . . . . . . . . . . . . . . . . . . . .  Yes No N / A  
If yes, please attach completed Riverine Hydraulic Analysis Form. 

3. Has fill beedwill be placed in floodway fringe (area between the floodway 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a n d  100-yearfloodplain houndnries)? Yes 0 No FI /A 

If yes, then complete A, B, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontnl? ..................... ;. .... . . . . . . . . . . . .  0 Yes O No v" 
If yes, justify steeper slopes 

R .  Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to 
flows with uelocities of up lo 5 feet per second(fps) during the 100-year flood must, a t  a minimum, he 
protected by a cover ofgrass, vines, weeds, or  similar vegetation; slopes exposed to flows with velocities 
greater t han5  fps during the 100-year flood must, a t  a minimum, heprotected by stone o r  rock riprap.) 

. . . . . . . . . . . . . . . . . . . .  ... ... .  .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No EIIA 
If no, describe erosion protection provided 

C. I f a s  all  fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? 0 Yes No i!/A 

D. Can structures conceivably be constructed on the fill at any time in the future? C] Yes No NIA 
If yes, provide certiIieationoCfiI1 compaction (item C. above) by thecommunity's NFIP permil off~cinl, a 
registered professional engineer, or  a n  accredited soils engineer. 

4. Has fill beentwill be placed in a V-zone? ye s  ' O  N O  d# 
If yes, is the fill protected from erosion by a flood control structure such a s  a revetment or 
seawall? ye s  NO& 

If yes, attach the coastal structures form. 

- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 EARTH FILL PLACEMENT 

I 
I 

R ~ v e r m n e l ~ s u l  Mappmg Form Form 5 Page 3 of 3 
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SECTION 5 

SOUTHERN PACIFIC RAILROAD 



FEDtRAL EMERGENCY MANAGEMENT AGENCY 0 M B  BurdenNo 3067.0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Exp#rerluly 31. 1994 

I'UBLIC HUKIIEN 1)ISCLOSURE NOTICE 
I'ublic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
tima for reviewing instructions, searching existing daCa sources, gathering and maintaining the needed data,  and  
cotnplctingand reviewing the 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, S.W., Washington, DC 20472; and to the Ofice of Management and Budget, Paperwork Reduction Project (3067. 

. 0148) ,Washin~ton,  I)C 20503. . .- - .  - , . . . . , . . . . . . '. . .. . .. . ..,. . . . ~, . .. . ... . 

. .,..., :..~ 1. OVERVIEW .: . .: .,.., .. ,. ... .,. , ,., .. ,. .. . . 
I , 

I .  The basis for this revision request is (are): (check al l  lhaf apply) I i 

Physical change 
~. [7 Existing 

[7 Proposed 
Improved melhodolog~ 
Improved dala  

[7 F'lhdw . . 
E Other 

, . .  

Explain ew ' ' d ~ n 
'Pat i -Fit Railroad 2.l"looding Source: S nu%~h @r-n / i 

3. l'roject Namelldentifier: 

4. FEMA zone designations affected: 
(example: A, AH, 

5. The NFlP map pan 
'Comm"fiity" . .... 

No. 
. . .  

6. The area of revision encompasses the lbllowing types of flooding, structures, and associated disciplines: (check al l  
ltlill upply) 

'l'vpes of Flooding Structures . . Disciplines* 

Itiverine ' [7 Channelization . . wate r  Resources ,. 

[7 Coastal 
.~ ..~.. . . , 

[7 I~vee/Floodwall ....,~, Hydrology 
Alluvial Fan UridgeICulvert . . Hydfaulics ~ 

. . 
Shallow I?looding te.g. Zones A 0  a n d  A H ,  [I1 Dam sediment ~ k a n s ~ o ; t  
Lakes 0 Coastal C] Interior Drainage 

[I1 P i l l .  . Structural 
Affected by Pump Slation 0 Geotechnical 
windlwave action :a None - g ~ . a n d  Surveying 
Yes [7 Channel Relocation [I1 Other (describe) 
No Excavation 

[7 Other (describe) 
Othertdescribe) 

* Attach completed "Certification b y  Registered Professional  Engineer  and lo r  Land  Surveyor"  F o r m  for  
e a c h  discipl ine checked.  (Fo rm 2) 

2. FLOODWAY INFORMATION . . .  

7. I k ~ s  t h  a f ic ted  flooding source have a fluodway designated on the effective FjHM or I*:BrM?:, [7 Yes %No 
8. I)o& the revised fl00dw.a~ delineationdiffer from that  shown on the effective FlRMor FBFM : .. Yes No : 

~f yes, give reason: N / A 
FEMA Form 81.89. AUG 93 Revision Requestor and Community Official Form Form 1 Page I of4 



. . . . .  .~:. . . . . . . . .  . . . . . . . . . . . . . . . .  . . -  ....... . . . .  . . .  . ~. . . . 
10. '  - witi;noodwa$s:' . , 

. . . . . . . . .  .,, . ., . , . . 
I A. I)ocs the revision request involve fill, new construction, substdntial improvement, or other dcvilopment 

in the floodway? q Yes No p/& 

I If no lo either of the abovequestions, please explain: I - 

i 13. If yes, docs the  development cause the 100:~ear waler surface elevation 111 incrcask a t  an) location by more 
than 0.000 feel? q Yes q No pJ/h . , . . 

I I . '  Withoul floodways: 
. . . .  ... . , 

2A. 1)ots the revision request invol;c fill, new construction, substantial improvement, or other developmen1 in 
100-year floodplain? O Yes .   NO 

2R. If yes, docs the  cumulative effecl ofall development that  has occurred since Lhe efTective SFIIA was 
. . originally identified cause lhe  100-year waler surface elevation to increase a t  any location by more lhan 

one foi l  (orolhersurchirrge limit ifiomrnunily orslale hus adopled morr slringenl crileriu)? D y e s  U N o  
. . . , 

.., . .~ . . . . . . .  
If the answer~th either Items 1 R or 2R is >is, please providedocumenlation that  all requiremenls ofSecLion 65.12 of lhe 
NI'IP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, . 
concurrence of CKO, and cerlification tha t  no insurable slruclures a r e  impacted. 

4. REVISION REQUESTOR ACKNOWLEDGMENT 

I 
I 
I 

I'lcasc note tha t  community acknowledgment and /or notification is required for all requests a s  oullined in Section 65.4 
(b) o f t h e  NFlP Regulations. 

6. OPERATION AND MAINTENANCE 

change involve a flood con~ro l  slructure (e.g., levees, floodwalls, channcliralion, basins, da~nsl '?  

. ~ .  

I )  
I 2  l laving read NFII' Regulations. 44 CYHCh. I, parts 59,60,61, and 7 I believe t h a l  the proposed revision is 1. 

I 
I 

If yes, please provide the  following informalion for each of lhc  new flood conlrol structures. 

A. Inspection of Lhe flood control project will be conducled pcriodically by 
N/A cntlty 

, lo ensure ~ h c  inlegrily and degrcc of flood proteelion of the structure. . . . .  
, - , .  . . . .  . .  ,,., . . ,  . - ,, . . 

C. A furtnul plan ofoperali in,  includingdocumentalion of the flood wurning rystcm, specilic uclians and 
assignments of responsibilily by individual name or title, and provisions ri,r t.estink the'pliln ill  intcrvi~ls'. 

. not less than one year,  q has has no1 been preparc!d for thc llood control struclurc. 
i 

Page 2 01 4 Revision ~e<uestor and Community Onnclal Form Form 1 
. .~ I 

i s  not in  compliance with the  requirements of the aforementioned NFII' 1legul.ations. , %. 

, . , 5. COMMUNITY OFFICIAL ACKNOWLEDGMENT 

13:'~'Was this revision request revi wid b '  th&comiun i ty  for c o ~ ~ l i d n c e  with th6&)1n&unily's . . .  addpi& floodplain 
management Gdinances? '$Yes 9 No 

, . ,,.. ,.. ,.. 

14. 1)oes th is  revision request have the  endorsement of the c o m m u n i t y ? H ~ e s '  q No 

I 
with a maximum interval of n ~ o n ~ h s  hctwcen inspections 

I3 Based on the results of scheduled periodic inspections, appropriate maintendnce of the flood control facilities I "" 

I 
I 

I 



I I )  The communi~y 1s willing to assumc rcspon$ibility for a performing C ~~verseeingcompliunce with the I 
maintenance and operation plans of the 

rh'onzei - 

'1' flood control structure. If not performed promptly by an owner other than the community. the community 
will provide the necessary services withoulcusL Lo the Federal governmenl. 

I 
I 

Attdch operation and mdintenance plans 
7 REQUESTED RESPONSE FROMFEMA 

16, After examining the NFIP regulations and reviewing the document entitled "Appeals, Revisions, and 
Amendments lo l.'lood Insurance Maps: A guide for Community Officials," dated January 1990, this request is for 
a: I 
a CLOMK A letter from FI<:MA commenting on whelher a proposed projecl, if buill a s  proposed, would 

justify a map revision fI,OMR or  PMH), or  proposed hydrology changes (see44 CF'R Ch. I ,  
Purls 60, 6.5, and 72) I 

b. I.OMR A latter from Fl<MA officially revising thecurrent NFlP map to show changes to floodplains, 1- floodways, or flood elevations. 1.OMRs lypically depict decreased floud hazards. (See 44 C F R  I 
Clr. I Purls 60und 65.) 

~ , : : < : ,  zc. , P M R  ~A ripri&d NFlP map incbrporatingchanges lo floodplaini, floodways, or  flood elevation^. ' 
Beeause of the Lime and cost involved tochange, reprint, and redistribute an NFIP map, a 
PMI< is usually processed when a revision reflecls increased flood hazards or large-scope 

.. . changes. (See 44 Ch'R Ch. I, Parts 60 . and . 65.) . .~ 

- d. Other: Describe 

8. FORMS INCLUDED 

17. Form 2 entitled, "Certification l3y Registered Professional Engineer and/or Land Surveyor" must be submitted. 1 
I'I'he following forms should be included with this requestif(check the included forms): I 
I iiydrologicanalysis for flooding source differs from that  a Hydrologic Analysis Form 

used to develop FIRM (Form 3) I 
I Ilydraulic analysis for riverine floodingdiffers from that  g ~ i v e r i n e  IIydraulic Analysis Form 

used lo develop FIRM (Form 4) I 
The request is based on updated topographic 
information or  a revised floodplain or  floodway 
delineation is requested 

I The requeslinvolvesany type ofchannel modification 

I The request involves new bridge or  culvert or  revised 
analysis of a n  existing bridge or  culvert 

I The request involves a new revised leveeifloodwall 
system 

@ Riverine /Coastal Mapping Form 
(Form 5) 

[7 Channelization For111 (Form 6)  

g ~ r i d g e / c u l v e r l  Form 
(Form 7) 

I.evee/Floodwall System Analysis Form 
(Form 8) I 

I The request involves analysis of coastal flooding [7 Coastal Analysis Form Worm 9) I 
The request involves coasb l  structures credited as  [7 Coastal Structures (Form 10) 
providing protection from the 100-year flood 

The request involves an existing, proposed, or modified Dam Form (Form 11) 
dam 

'I'he request involves structures credited a s  providing [7 Alluvial Fan Flooding Form 
prplection from the 100-year flood on a n  alluvial fan (Form 12) 

I 6 

Revlslon Requestor and Community Ottloal Form Form 1 Page 3 of 4 



9. INITIAL REVIEW FEE , I 
I 

I METIIOD O F  PAYMENT (Check one box) I 

18. The minimum initial review fee for the  appropriate request category has been included. Yes No 

Initial fee amount: $ 

CARD NUMBER 
P A Y M E N T  VISA MASTERCARD 
ENCLOSED 

Check or money order only. 
' , Make payab\e'to ~. . 

1 2 3  4 5 6 7 8 9 1 0  11 12 13 14 15 16 . , .  ' ..: . ., : 

: - .  Nalidnil  Flood 1nsui.ance Program' 1 

I 

I 19. This request is for a project that  is for public benefit and is intended to reduce the flood hazard to existing 
development in identified flood hazard areas  a s  opposed to planned floodplain developmenr. Yes No I I 

Does this request impact any  other communities? )( Yes NO 

See a ~ : - t ; = h ~ d  /eG?%r  fro^ $he Town OF Q S J L ~ ~ ~ ~ Y G  

I 
If yes, attach letters from all affected jurisdictions acknowledging revision request and approving changes to floodway, 
if applicable. 

I 
' 

Note: Although a photograph of physical changes is not required, i l  may be helprul for FEMA's review. 
I 

I 
I 
I 
1 

20. This request i s  to correct a n  error o r  to include the effects of natural  changes within the areas  of special flood 
, . 

hazards. ,. .. Yes N o  

. . ., . . , , , .  , , :  

Prlnted Name and Tttle of Revlslon Requester 

Fbd cmZir)J 3istr icT of Mu.ricom, ~ I ~ Z V  
Company Name 

q- Z@- 4y  
Date 

, 

. ... , . .,... Revidon Reqwnor and Community Official Form Form 1 page 4 of 4 1 

Note: I u n d e r s t a n d  tha t  my signature indicates tha t  all 
information submitted in  supporlof this request i s  
correct. " ' 

, .. . . 
. ,  . .  . ,  

f Revision Requester 

I 

ROH NEVI Tf ,  floaDP1Al~I REPRESE~)T~~VE 
Prmted ~ i m e a n d  Tltle of Community Offlclal 

MAR\ QP~J  U U N ~ Y  : A 3 
Cornmunlty Name 

Y- 20-  YY 
Date 

. 
. . 

I 
I 
I 

Note: Signatur i  indicates that  the community 
understands, from the revision requester, the 
impacts of the revision on floodingconditions 
in the  community. 
, . . . . . . .  . 



I 
1 Town of Buckeye 

I 

March 31, 1994 

Mr. Timothy M. Murphy 
Flood Control District of 
Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: BUCKEYE AREA FLOOD DELINEATION STUDY (FCD 90-69) 

Dear Tim: 

The Town of Buckeye has no objections to the submittal of the 
Buckeye Area Flood Delineation Study to the Federal Emergency 
Management Agency (FEMA) for their review and approval. We 
understand that the Flood Control District will act as the lead 
Agency in this submittal and that FEMA's approval of the study 
results will revise the Flood Insurance Rate Maps (FIRMS) within 
the Town of Buckeye as well as outside the town limits. We feel 
that the results of the detailed study done by McLaughlin Kmetty 
Engineers for the District will provide a better floodplain 
management tool than the existing approximate study does. We 
understand the impacts the study results will have on floodplain 
management within the Town of Buckeye. 

Upon FEMA's approval, please provide the Town of Buckeye with final 
copies of the study reports and delineation drawings. 

Should you have any questions, please contact me at 386-4691. 

Sincerely, 

3 Fred Carpenter 

Town Manager 

100 North Apache P.O. Box 157 Buckeye, Arizona 85326 Fax (602) 386-7832 (602) 386-4691 



I 
ARIZONA DEPARTMENT OF WATER RESOURCES 

15 South 15th Avenue, Phoenix, Arizona 85007 

I Tele hone (602 542 1553 
f%x (602 226-0506 

August 19, 1992 BETH ANN RIEKE 

I 
Mr. John Matticks 

I 
Assistant Administrator 
office of Risk Assessment 
Federal Insurance Administration 
Federal Emergency Management Agency 
Washington, D.C. 20472 

L 

I Dear Mr. Matticks: 

This is to confirm that this Department has been reviewing 

I 
the hydrology for all flood studies completed within Arizona 
with the exception of Maricopa and Pima Counties. The staffs 
of both county's Flood Control Districts have the technical 
expertise to adequately review hydrologic and hydraulic 

I analysis. 

Please continue to accept Pima County and Maricopa County 

I studies as if we had reviewed them. If special problems or 
questions arise with either county, we will, of course, be 
available for coordination purposes. 

I We wil1,continue to review flood insurance study technical 
documentation for other Arizona communities which lack either 
staff or technical expertise to adequately review hydrologic 
and hydraulic analyses. 

If you have any questions or comments, please don't hesitate 
to contact me at (602) 542-1541. 

awrence, P.E. 

I 
cc: Mr. Pedro Calza, MCFCD 

Mr. David Smutzer, PCDOT&FCD 

I 



CERTIFICATION 

FEMA USE ONLY 

I I 

BY REGISTERED PROFESSIONAL ENGINEER 
FORM 2 

AND/OR LAND SURVEYOR 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. 

I 2. I am licensed with an expertise in hydraul ics  
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage). 

I structural, geotechnical, landsurveying.] 1 3. I have I I years experience in the expertise listed above. 

4. I have bd prepared 0 reviewed the attached supporting data and analyses related to 
my expertise. 

1 5. I G;l have 0 have not visited and physically viewed the project. 

6. In my opinion, the following analyses andlor design, were performed in accordance with 
sound engineering practices: 

fare ~1evation.floorlzon~n. f- 
l y s i s  of  r blem 

7. F3"BEePB:biTte fo?%wmg revleg, h e  m&eeB"tfdns in place have been constructed in 
general accordance with plans and ~pec~cat ions .  

Basis for above statement: (check all that apply) 

a. a Viewed all phases of actual construction. 
b 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 
d. C;;J Other N / A  

8. All information submitted in support of this request is correct to the best of my knowledge. 
1 understand that any false statement may be punishable by fine or imprisonment under 
Title 18 of the United States Code, Section 1001. 

I .Nume: Frank Edward Brown 
(please print or type) 

I Title. C i v i l  Engineer 
(please print or type) 

Reg~stration No 23969 

State Arizona 

TypeofLicense P.E. ( ~ 1 ~ 1 1 )  . . 

2/15/93 
Date 

Seal 
*Specify Subdiscipline (Optional) 

( Note: Insert not applicable (NIA) when statement does not apply. 
I 

October 1992 Page 1 of 1 

hPPLIC.4TION!CERnnCATlON FORMS TOR CONDmONN LfXTEROF MAQ REVISION. LETTEROFMAPREVISlON M I D  PHYSlCALNhPREVlSlON 



Statement to be attached to FEMA Form 2, 
Certification by Registered Professional Engineer 

Signed by Frank Edward Brown, RE. 

The flooding source is ponded water behind the railroad embankment and the two canal 
embankments. The technical basis for the ponded water surface elevations came from calculations 
prepared by George V. Sabol Consulting Engineers, who was the primary preparer of the separate 
Hydrology Report. These calculations are comprised of stage-storage-discharge rating curves and 
HEC-1 reservoir routing analyses. Weir flow rating curves for embankment overtopping were 
refined by Mr. Brown in some areas in order to provide more detail for floodplain mapping 
purposes. 



1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. 

2. I am licensed with an expertise in hydrology and hydraulics 
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)' 
structural, geotechnical, land surveying.] 

3. I have years experience in the expertise liited above. 

4. I have a prepared 0 reviewed the attached supporting data and analyses related to 
my expertise. 

5. I have 0 have not visited and physically viewed the project. 

6. In my opinion, the following analyses andlor design, were performed in accordance with 
sound engineering practices: 

flood hydroloqy 

7. Based upon the following review, the mcdfications in place have been constructed in 
general accordance with plans and specifications. 

Basis for above statement: (check all that apply) 

a. Viewed all phases of actual construction. 
b. a Compared plans and specfiations with as-built survey information. 
c. Examined plans and specifications and compared with completed projects. 
d. Other M/A 

8. All information submitted in support of this request is correct to the best of mv knowledpe. 
I understand that any false statement may be p;nishable by fine or imprisonment unde; 
Title 18of the United States Code, Section 1001. 

Name: George V. Sabol 

(please print or type) 
President 

Title: 
(please print or type) 

Registration No. 1 7 9 2 8  Expiration Date: 30 June i 9 9 4  

State Arizorla 

Type of License Civil 

Signature 
23 February 1993 

Date 

*Specify Subdiscipline (Optional) 

Note: lnsert not applicable (NIA) when statement does not apply. 

I I 
October 1992 Page 1 of 1 

I 
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Statement to be attached to F E W  Form 2, 

Certification by Registered Professional Engineer 

Signed by George V. Sabol, P.E. 

The data that were compiled and used in the preparation of the Hydrology 
Report, Buckeye Floodplain Delineation Study, are the most practical data that 
are available and are accurate to the best of the certifier's knowledge. The 
hydrologic analyses were performed in accordance with sound engineering 
practices, as applicable to Maricopa County, Arizona. The Hydrology Report 
presents the flood hydrology for this study that is representative of existing 
hydrologic conditions, and portrays, to the standard of the profession, the 
flood potential for the study area. 



1. This certzcation is in accordance with 44 CFR Ch. I, Section 65.2. 

2. I am licensed with an expertise in Land Surveying 
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* 
structural, geotechnical, land surveying.] 

3. I have 1 8 years experience in the expertise listed above. 

4. I have 0 prepared reviewed the attached supporting data and analyses related to 
my expertise. 

5. I a have 0' have not visited and physically viewed the project. 

6. In my opinion, the following analyses andtor design, were performed in accordance with 
sound engineering practifes: 
Survey Horlzonta and Vertical Mapping Control and ERM Elev. 

7. Based upon the following review, the modifications in place have been constmcted in 
general accordance with plans and specifications. 

Basis for above statement: (check all that apply) 

a. l-"J Viewed all phases of actual construction. 
b. 0 Compared plans and specifications with as-built survey information. 
c. 0 Examined plans and specifications and compared with completed projects. 
d. a Other N/A 

8. All information submitted in support of this request is correct to the best of my knowledge. 
I understand that any false statement may be punishable by fine or imprisonment under 
Title 18 of the United States Code, Section 1001. 

.Name: Larry Maldonado 
(please print or type) 

Title: President 
.(please print or type) I 

Registration No. 1 6 8 6 3 Expiration Date: 

state Arizona 

Date 

Seal 
*Specify Subdiscipline (Optional) 

Note: Insert not applicable (NIA) when statement does not apply. 

October 1992 Page 1 of 1 

I 
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Statement to be attached to FEMA Form 2, 

Certification by Registered Professional Land Surveyor 

Signed by Larry Maldonado, P.E., L.S. 

The data that was compiled and used in the preparation of the 
Survey Horizontal and Vertical Mapping Control and ERM Elevations, 
Buckeye Floodplain Delineation Study, are the most practical data 
that are available and are accurate to the best of the certifier's 
knowledge. The survey control was performed in accordance with 
sound Land Surveying practices, as applicable to Maricopa County, 
Arizona. 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 
HYDROLOGIC ANALYSIS FORM Fxprresluly 31, 1994 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 3.67 hours per response. The burden estimalc includes: the 
I time ror reviewing instructions, searching existing dala sources, gathering and maintaining the needed data, and 

completing and reviewing the 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 
SLreeL, S.W.. Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067. 
01481, Washington. UC 20503. 

Community Name: M U,ri coan C o ~ n C v  . a?; zona  

 lood ding source:  SOU^ hec n T ~ G ;  Fit Ra; /  roc~ / I  
(One form for mch/hding~uurceJ 

Project Namelldentilier: Bwd<e~e Prea  f /god Delinec~~ion St udv 90-64 
1. HYDROLOGIC ANALYSIS IN FIS 

a Approximate study stream &ne A) 
Detailed study stream (briefly explain methodology) 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis 
0 Improved data (see &fa revision on page 3) 

0 Changed physical conditions of watershed (explain) 

C] Alternative methodology(justifv why the revised model is better than mo&l used in the effective PIS) I 
I Evaluation ofproposed conditions (CLOMRs only) (explain) I 
I Other I 

I f  a computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input 
files for the lo-, 50-, 100 -and 500-year recurrence intervals. I 
Only the 100-year recurrence inlerval need be included for SFHAs designated as  Zone A. 

3. APPROVAL OF ANALYSIS 

Approval of hydrologic analysis, including the resulting ak  discharge value (s) has been provided by the 
appropriate local, state, or Federal Agency. (i.e., F I C J O ~  Control DiSGr;ct: O f  M & r i ~ o v  
C o u n t v  I 

Attach evidence ofapproval. 
Approval of the hydrologic analysis is not required by any local, State, or Federal Agency. 
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4. REVIEW OF RESULTS 

Stream: S ~ ~ ~ t h e r n  Ta6iqic. Ru;lrnCL.d 
Comparison of 100-year Discharges 

Location: Drainage area PIS icfs) : Revised (cfsl : 
(Sq mi.) 

For a summary of some of the 100-year discharges see Table 1 at the end of this section. See the Hydrology 
Report for all the hydrologic modeling results. 

Note: When revised discharges are not significantly different than FISdischarges, F E M A  [nay require a 
confidence limits analysis on attachment D a1 a later date to complete the review. 

As is often the case with revision requests, only a portion of a stream may aclually be revised or be affected by a 
revision. Therefore, transilion to lhe unrevised portion is important to maintain Lhe continuily of the study. NPlP 
regulalions stipulalc that  such a lransition must be assured. What is the transition From the proposed discharges to the 
effective discharges? I'lease explain how the transition was made (attach separate sheet ifnecrssory) 

N / A  

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

Hydrolopic Analysls Form 
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I 
I 

Is the new hydrologic analysis being developed solely to revise the flow values preyenled in the FIS(i.e. no chunged 
hydraulic conditions)? Yes @ No 

I f  yes, does the 100-year water surface elevation change by 1.0 foot or more? 0 Yes No 

FEMA does not normally revise NFlP maps solely due to insignificant flow chunyes where changes in 100-year water' 
surfaceelevalion are less Lhan 1.0 fool. 



5. HISTORICAL FLOODING INFORMATION 

Is historical data available for the flooding source? Yes No 
I f  yes, provide the following: 

I.ocation along flooding source: 1 
Maximum peak discharge: cfs I 
Second highest peak discharge: cTs I 
Source of information: I 

6. GAGE RECORD INFORMATION 

Location of nearest gage to project site (alongfloodrng 5ource or slrnilar worrrshed, ~pec~fy )  
N/fi There ece no st- alonrlthe TIoodi~! s o u p a  oc. i n  n h r b , ~  5;rnikL.r w e e r s h e d s ,  

Gaging Station. 
Drainage area a t  gage mi2 
Number of years of data. 

7. DATA REVISION 

Please use the following table to list all the data andlor parameters affccted by this request and identify then1 as 
new data (New) or as revising existing data (Revised). (If necessary, attach u separate sheel.) 

Data Parameter New Revised Data Source 

Subb~~sin Areas B USGS plZu,po;n4 

La.,q'Efie, - L, La. Slope. I< n El I3 U5G.5 Mmo' ~ n a  

Oreen 6 Anp% ?acene%ers B9 WML H y d r o l o s ; ~  Matjuu I 

RoutTna %ramdecs FitI6 H ~ d r ~ l ~ a i ~  M a n u d  

0 
Data source can be from a Federal, State, or local government agency, or from a private source. Some State and 
lwal governments may have less strict data requirements than Federal agencies, in which case the hydrologic 
data may not be accepted by FEMA unless i t  isdemonstrated that the data give a better estimate of the flood 
discharge. 

Attach documentation corroborating each data source (i.e., certified statrrnrnl, report, bibliographical referencr I I J  
apublished document). In the case ofa  published document or a government report, providing copies of the cover 
and pertinent pages may be helpful. 

8. METHOOOLOGV FOR NEW ANALYSIS 

Statistical Analysis of Cage Records (use Attachment A) 

Regional Regression Equations fuse Attachment B) 

Precipitation/Runofl~Model (use Altachment C) 

Other (specify; attach backup computations and  supporting &fa) 

Hydrolqic Analysis Form Form 3 Page 3 of  7 
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ATTACHMENT 0: REGIONAL REGRESSION EQUATIONS 

I. Bibliographical Reference: 

(Attach a copy oftitle page, table of conten~s,  and pertinent pages including rquutions.) 

2. Gaged or ungaged stream: 

3. Hydrologic regionb): 
Attach backup map. 

4. Provide parameters, values, and source of data used to define parameters. 

I FIS: Revised: 

. . . . . . . . . . . . . . . . . . . . . . . . .  I 5. Urbanized conditions calculations Yes No = Y e s  O N o  

16 
Percent of watershed urbanization . . . . . . . . . . . . . . . . . . . . . . . . .  

7. Is the watershed controlled? ............................... Yes No Yes 13 No 

8. Comparison with other analyses ........................... Yes NO Yes No 

If the answer to 5,7, or 8 is yes, explain methodology in Comments. 

I If data is not available, indicate by NIA. 

Comments 

Attach computation and supporting maps, delineating the watershed boundary and drainage area divides. 

Hydrologic Analyslr Corm Form 3 Page 5 ot 7 



ARACHMEUT C: PRECIPITATIOMIUUOFF MODEL 

F1S: Revised 
1. Method or model used: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  HEc- I 

I 
Version: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A Y. 0 
Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  septenbec, lYqO 

2. Sourceof rainfall depth: . . . . . . . . . . . . . . . . . . . . . . . . .  .... . .  14  NOAA Atlas 2 

I 
N /A  

GD C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Source of rainfall distribution: {vdrobaic Manw 

4. Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  6 4 2L/ /lour 
5. Areal adjustment to precipitation (%): . . . . . . . . . . . . . . . . . . . . .  N / A  
6. Hydrograph development method: . . . . . . . . . . . . . . . . . . . . . . . .  N / A  S- Grbph 

N / A  

I 
7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  green d- . 4 m ~ t ;  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Source of soils information: N / A  S f 3  Soil Survey 
h u r c e  of land use information . . . . . . . . . . . . . . . . . . . . . . . .  N / A  Aerial ~hoc0'5  

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  8. Channel routing method: .. N / A  ~0~orm4l'h~ep$h 
9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No E y e s  No I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Baseflowconsiderations: C] Yes C] No 

If yes, explain how baseflow was determined: 

11. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No Yes No 

I ......................................... 12. Model calibration: Yes No E Yes No C 
If yes, explain how calibration was performed See e r v - q  of the 

Re00 r- c. 

13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes R No 
If yes, explain why 

NOTE: FEMA policy is to base floodingon existingconditions. I 
If d a b  is not available, indicate by NIA. 

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration I 
calculgtions, and supporting maps, delineating the watershed boundary and drainage area divides. 

I 
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AlTACHMENT 0: CONFIDENCE LIMITS EVALUATION 

Stream. N / A 

(Select one location for Confidence Limits Evaluation (describe lacorion): I 
Discharges for selected location: 

Exceedance Probability FIS Revised 

0 (10-year) . . . . . . . . . . . . . . . . . . . .  cfs 

2% (50-year) . . . . . . . . . . . . . . . . . . . .  cfs 

1% (100-year) . . . . . . . . . . . . . . . . . . .  cfs 

0.2% (500-year) . . . . . . . . . . . . . . . . . . .  cfs 

cfs 

cfs 

cfs 

cfs 

1% (100-year) Flood Conlidence Intervals 

90% Confidence Interval: 5% limit c fs 

95% limit cfs 

50% Confidence Interval: 25% limit cfs 

75% limit cfs 

If the value of the 100-year frequency flood in the 
F1S is beyond the 50% confidence interval but 
within the 90% cordidence interval, does the 100-year 
water surface elevation change by 1.0 foot or more? Yes 0 NO 

An example ofconfidence limits analysis can be found in Appendix 9 of Bulletin 178. 

Attach Confidence Limits Analysis. 
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TABLE 1 

Summary of Peak Discharges at Key Locations 

Drainage 100-Year Peak 
Subwater~hed &ea Discharges1 

Floodina Source and Location Group (Sq. Mi.) (cfa) 

Rooaevelt Canal 
Johnson Rd. to Bruner Rd. F 
Bruner Rd. to Palo Verde Rd. G 
Palo Verde Rd. to Wilson Ave. H 
Wilson Ave. to Turner Rd. I 
Oglesby Rd. 
Rooks Rd. to Miller Rd 
Miller Rd. to Cemetery Rd. (Apache) L 
Cemetery Rd. (Apache) to Watson Rd. N 
Watson Rd. to Rainbow Rd. 0 
Rainbow Rd. to Dean Rd. P 

Southern Pacific Railroad 
West of Johnson Rd. 
Johnson Rd. to east of Bruner Road 
East of Bruner Rd. to Palo Verde Rd 
Palo Verde Rd. to Wilson Ave. 
Wilson Ave. to Turner Rd. 
Turner Rd. to Oglesby Rd. 
Oglesby Rd. to Rooks Rd. 
Rooks Rd. to Miller Rd. 
Miller Rd. to Cemetery Rd. (Apache) 
Cemetery Rd. (Apache) to Watson Rd. 
Watson Rd. to Rainbow Rd. 
Rainbow Rd. to Dean Rd. 

Buckeye Canal 
West of Johnson Rd. 
Johnson Rd. to east of Bruner Rd. 
East of Bruner Rd. to Palo Verde Rd. 
Palo Verde Rd. to Wilson Ave. 
Wilson Ave. to Turner Rd. 
Turner Rd. to Oglesby Rd. 
Oglesby Rd. to east of Rooks Rd. 
East of Rooks Rd. to Miller Rd. 
Miller Rd. to Cemetery Rd. (Apache) 
Cemetery Rd. (Apache) to Watson Rd. 
Watson Rd. to Rainbow Rd. 
Rainbow Rd. to Dean Rd. 

1. The 100-year peak discharge value reported is for the flow routed 
through or over the railroad and canals. 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Expaes July 3 1 1994 

I'UH1,IC HUKI)EN DISCLOSURE NO'I'ICI.: 

Puhlic reporting burden for this form is estimated Lo average 2.25 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing da ta  sources, gathering and maintaining the needed data ,  and 
completing and reviewing the 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, S.W., Washington, DC 20472; and to the Office of Management and Rudget, Paperwork Reduction Project (3067- 
0148), Washington, DC 20503. 

Comnlunity Name: M a r i c o ~ a   count^. A c ; z o n a  

Vloodtng Source o ~ ~ t h e r h  pac i f i c  R a t  It-o&d 
IOUP (urn, for each f iudmg sourerJ 

F a  90- 69 
1 REACH TO BE REVISED 

l l m l t  E ~ t e r  n limit: Dean R o d  (FSRM Panel 2050 ) 

2. EFFECTIVE FIS 

a Not studled 

Studied by approximate methods 

1)ownstream limit of study 

Upstream limit ofstudy 

Studied by detailed methods 

Downstream limit of study 

Upstream limit ofstudy 

Floodway delineated 

Downstream limit of Floodway 

Upstream limit of Floodway 
1 I 

3. HYDlUUUC ANALISIS 

Why is the hydraulic analysis different from that  used todevelop the FIRM. (Checkall that apply) 

bq Not studied in FIS 
Improved hydrologic dala/analysis. Explain: 

Improved hydraulic analysis. Explain: 

Flood control structure. Explain: 

I Other. Nxplain: I 
I I 
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I"ull input and output listings along with files on diskctte (ifauailable) for each ofthe models listed below and 
summary orthe source of input parameters used in the models must be provided. The summary must include a 
comolete description of any changes made from model Lo model (e .g duplicate effecliue model lo correctedeffecliue 
model). Only the Duplicate Effective and the Revised or Post-Project Conditions models must be submitted. See 
instructions ror directions on when other models may be required. Only the 100-year flood profile is required for 
SF11 As w i t h  a %one A designation. For areas which do not have detailed flooding, a hydraulic model is not 
required; however HFE's may not be added to the revised FIRM. 

3. RIVERINE HYDRAULIC ANALYSIS FORM 
Models Submitted 

1)uplicate Effective Model Natural Floodway 

Copies of the hydraulic analysis used in the effective FIS, referred to as  the 
effective models (lo-, 50-, loo-, and 500-year multi-profile runs and the 
floodway run) must be obtained and then reproduced on the requestor's 
equipment to produce the duolicate effective model. 'This is required to 
assure that the effective model input data has been transferred correctly to 
the requestor's equipment and to assure that  the revised data will be 
integrated into the effective data to provide a continuous FIS model 
upstream and downstream of the revised reach. 

I 

Corrected Rffective Model Natural Floodway - - 
The corrected effective model is the model that  correcls any errors that U U 

wcur in the duolicale effective model, adds any addilional cross sections to 
the du~ l i ca l e  effective model, or incorporates more detailed topographic 
infurmution than that used in the currenlly effective model. The corrected 
effective modcl must reflect any man-made physical changes since the 
date or the effective model. An error could be a technical error in the 
modeling prwodures, or any construction in the floodplain thal occurred 
prior to the date of the effective model but was not incorporated inLo the 
effective modcl. 

Existing or Pre-Project Conditions Model 
Natural Floodway 

The duolieale effective or corrected m o M  is modified lo produce the 
existing or ore-oroiect conditions model to reflect any modifications that 
have occurred within the floodplain since the date ofthe effective model but 
prior to the construction of the project for which the revision is being 
requested. IT  nu modilication has occurred since the dale of the effective 
model, then this model would be identical to the corrected effective or 
duolicale effective model. 

Revised or Post-Project Conditions Model Natural Floodway 
" m u u 

The existing or   re-~roiect conditions model (or duplicate effective or  
corrected effectiue model, as appmpriute) is revised to reflect revised or post- 
project conditions. This model must incorporale any physical changes Lo 
the floodplain since the eflective model was produced a s  well as  the effects 
of the project. When the request is for proposed project this model should 
reflect proposed conditions. 

I Other: Please attach a shee t  describing al l  other models or  Natural Floodway 
calculaliunu submilled. 

I 
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4. MODEL PARAMETERS (from modelused torevise 100-year water surface elevation) 

1. Discharges: Upstream Limit Downstream Limit 

10-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

50-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

500-year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Attach diagram showing changes in 100-year discharge 

2 Explain how the starting water surface elevations were determined N /a 
OnIq pond& floodina occurs 

. . . . . . . .  Give range of friction losscoeficients (Manning's "N") Channel N/A 

Overbanks . . . . . .  N / A  

I f  friction loss coemcients are  different anywhere along the revised reach from those used to develop the f ~ l I t V .  
give location, value used in the effective FIS, and revised values and an explanation as  to how the revised valucs 
were determined. 

1.ocation - FIS Revised 

1)escribe how the cross section geometry d a b  were determined l e . ~ . .  lirld survey, lopographic map, tuhrn from 
previous study) and list cross sections tha t  were added. 

Ge 0 m e t r i c  data, for the rallroed m d  ca.no.1 ~UULI . /S~S were n ' b m t n d  

by Field survevs. The cceometric data for d e l i n a 6 n c t  t-k 

p o n d l  na J a r e a s  w e r ~  &Grrn;ned b y  f I eld surveys a d  Zi7p 
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4. MOOEL PARAMETERS [Conl'd) 

I 
5.  Explain how reach lengths for channel and overbanks were determined: 

NIA 

1 I 
5. RESULTS (from model used lorevisa 100-yrrr wat*rsurlace rhwationsJ I 

I I .  
110 the results indicate: I' 
a .  Water surface elevations higher than end points of cross sections? . . . . . . . . . . . . . . . . . .  Yes No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes a No 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  y e s  N O  

d. Other unique situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

l fyes  to any  of the above, attach a n  explanation tha t  discusses the situation and how it is prcscntcd on the  
profiles, tables, and maps. 

What  is the  maximum change in energy gradient between ckoss-sections? . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

What  is the distance between the  cross-sections in 2 above? . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

What  is the maximum distnncc between cross-sections? . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

IJloodway determination 

a .What  is the  maximum surcharge allowed by the  community o r  State? . . . . . . . . .  
h.  What  is the maximum surcharge for the  revised conditions? . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

c. What  is the  maximum velocity? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specify location 

I .  0 r001 

N / A  foot 

L fps 

d .  Are there any  negeative surcharge values a t  any  cross-seclion Ycs @ No 

If yes, the floodway may need to widen. If it i s  not widened, please explain and indicate the maximum ncgalivc 
surcharge. 
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L .  * 
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067.0148 
RIVERINEICOASTAL MAPPING FORM Explrer ~ u l y  31. 1994 

I PUBLIC BURI)k:N DISCLOSURE NO'I'1C:I-: 

Public reporting burden for this form is estimated to average 1.5 hours per response. 'I'he burden estimate includes the 
lime for reviewing instructions, searching existing data sources, gathering atld maintaining the needed data, and 
conkpleting and reviewing the form. Send comments regarding the accuracy of the burdcn estimate and any suggestions 
for reducing this burdcn, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street. S.W.. Washineton. DC 20472: and to the Office of Management and Budget. Paoerwork Reduction Proiect (90fiI- . .  ..... - - .  . ~ ~~ -"... 

I 1 0148); washingon,  i ' j ~  20503. 

Community Name: Mar; C O Q ~  C 0 l ~ n  A r;zon CL. 

I Flooding Source: SOUTHFRN PACI FI C RFIAILRoAD 

Project ~amel~dent i f ie r :BU~KE\ (E  AREA FLOOD D E L I N E R ~ O ~ ~  SrUDY FCD 90-69 
1. MAPPING CHANGES 

1. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted showing 
(indicule NlA when nu/ applicuhle): 

Included 

A. Revised approximate 100-yearfloodplain boundaries (Zone A) . . . . . . . . . . . .  Yes a No NIA 
B. Revised detailed 100- and 500-year floodplain boundaries . . . . . . . . . . . . . . . .  Yes No NIA 
C. Revised 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No NlA 
0. Location and alignment of all cross sections used in the revised 

hydraulic model with stlltioningcontrol indicated . . . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 
E. Stream alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 
P. Current community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 
C. Effective 100- and 500-year floodplain and 100-year floodway 

boundaries from the FIRM/FRPM reduced or enlarged to the 
scale oflhe topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes a No NIA 

11. T- between the effective and revised 100- and 500-year 
. . . . . . . . . . . . . . . . . . . . . . . . . .  floodplains and 100-year floodway boundaries Yes No NIA 

I. The requestor's properly boundariesandcommunity easements . . . . . . . . . .  Yes No LI NIA 
. . . . . . . . . . . . .  J. The signed certification o fa  registered professionnl engineer Yes No NI.4 

K.  I.ocalion anddescription of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No NlA 
. . . . . . . . . . . . . . . . . . . . . . . . . .  I.. Vertical datum (example: NGVD, NAV1)elc.) Yes No NIA 

M. Coastlli zone designations tie inlo adjacent areas not being revised . . . . . . .  Yes 0. No $1 NIA 
N.  I.ocation and alignmentofnll conslal transects used to revise the 

. coastal analyses . . . . . . . . . . . . . . . . . . . . . . . .  .... ... . . . . . . . . . . . . . . . . . . .  Yes No & NIA 

I f  any of the items above are  marked no or NIA,  please explain:lhe eCCective a s  ohlv ha5 appro xi ma^ 
~m-yenr $Jo&k;ns (zone A ). For t h e  deta'led redisQ' s t u d y  t h e  
Clood?kz;n~ have nr;rnar;lq h e n  identiC;ad cts zone 4/43. 

2. What is the source and date of the updated topographic information (example: orlhopholo maps, July 1985; field 
survey, Muy 1979, beach pro/iles, June 1987, etc.)? 

3. What is the scule and contour interval of the following workmaps? 
a. EKective PIS scale Contour interval 
b. Revision Request I N  = * O  ' scale field Surue# d 2'4 10' Contour interval 

NO'I'E:: Rcvised topographic information must be ofequal or greater detail. 

4. Attach an annolaled FIRM and FRI"M a t  the scaleoflheeffective FIRM and I+'BI.'M showing the revised IOU-year 
and 500-year floodplains and the 100-year floodway boundaries and how thcy tie into those shown on the effective 
I'IKM and FHFM downstream and upstream of the revision or adjacent 10 the area of revision for coaslal studies. 

Attach additional pages ifrteeded. 
I I 
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t .  MAPPING CHANGES (Cont'd) 

I 
I 5 .  plood Boundaries and 100-year water surface elevations: 

I I las the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased a t  any 
location on property other than the requestor's or community's ? Yes No 

I If yes, please give the location of shift or increase and an explanation for the increase. 

Since this is a restudy of a lame area that has existina A zone delineations (which don't have elevations), it is impossible to 
say that mere has been an increase in the water surface elevations. Anv chanqes inlhe delineation limits are probably due to 
the use of more detailed topoqraphic mappinq supplemented by the field swev data. The elfons pur forlh to noti& !he publ~c 
about this restudy and its results are detailed in the p~blic notification aoc~mentation section. 

a. Ilave the affected property owners been notified of this shift or increase and the effect it will have on their 
property? . . . . . . . . . . . . . . . . . . . .  .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

I If yes, please attach letters from these property owners staling they have no objections lo the revised flood 
boundaries if a LOMK is being requested. 

I b. What is the number of insurable structures that will be impacted by this shift or increase? 

6 .  Have the floodway boundaries shifted or increased a t  any location compared Lo those shown on the effective 
VBVM or FIRM? . . . . . . . . . . . . . . . . . . . . .  .. ....... .. . . . . . . . . . . . . . . . . . . . . . . .  Yes No 

I f  yes, explain: 

7. If a V- zone has been designated, has it  been delineated to extend landward Lo the heel of the primary frontal 
dune? 

r.\ /A 
Yes No 

I If no, explain: 

I 8. Manual or digital map submission: 

IX Manual 

I Digital 

Iligital map submissions may be used Lo updatedigital FIRMS (DFIKMY). For updating DFIKMs, these 
submissions must be courdinilted with I'EMA Headquarters as far in advancc of submission as possible 

Riverine/Coastal Mapping Form Form 5 Page 2 of 3 I 



1. h e  I is: Existing Proposed 

2 ,  l i as  fill beenlwill be placed in the regulatory floodway? . . . . . . . . . . . . . . . . . . . . . .  Yes 0 No M/A 
If yes, please attach completed Riverine Hydraulic P.naiysis Form. 

3. Has fill beenlwill be placed in floodway fringe (area between the floodway 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a n d  100-year floodplain boundaries)? Yes 0 No d /A 

Ifyes, then complete A, 9, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-halfhorizonbl? . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . .  Yes 0 No fl// 
lfyes,  justify steeper slopes 

R. Is adequate erosion protection provided fur fill slopes exposed to moving flood waters? (Slopes exposed to 
flo~us with uelocities ofup t o 5  feet per second(fps) during the 100-yearflood must, a /  a minimum, he 
protected by a cover ofgrass, vines, weeds, or similar oegetation; slopes exposed to flows with oelocities 
greater t han5  fps during the 100-year flood must, at a minimum, heprotected by stone or  rock riprap.) 

.. ..... Yes a No . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 
If no, describe erosion prolection provided 

C. Has  all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proetor Test Method or acceptable equivalent method? Yes No 1J/e 

D. Can structures conceivably be constructed on the fill a t  any time in the future? Yes NO NIA 
If yes, provide certification of fill compaction (item C. above) by thecommunity's NFIP permit official, a 
registered professional engineer, or  a n  accredited soils engineer. 

4. Has fill beenlwill be placed in a V-zone? ye s  N O  rJ/b 

If yes, is the fill protected from erosion by a flood control structure such a s  a revetment or 
seawall? D y e s  NO&- 

If yes, attach the coastal structures form. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 EARTH FILL PLACEMENT 

I 
I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden N o  3067.0148 
BRIDGUCULVERT FORM Exp,res July 3 1 1994 

PUBLIC BURDEN DISCLOSURE NO'I'IC'I*: 

I'ublic reporting burden for this form is estimated lo average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed da ta ,  and 
completingand reviewing the form. Send comments regarding the accuracy of thc burden estimate and any suggestions 
for reducing Lhis burden, to: Information CIlleclions ManagemenL. Federal Emergency Management Agency, 500 C 
Street.  S.W., Washington, DC 20472; and Lo the Ofice of Management and HudgeL. Paperwork Reduction Project 13067- 
01481, Washington, IIC 20503. 

- --- ~ ~ - p  . 
Commi~ni ty  Name: Marl COD(L Countv . A r i z o n a  . . 

Flooding Source: S o w t h e r n  Tacific R d l r o a , d  
Project Namelldentilier: & r e r e  A& VCd &/;tX?a%~n Stud? fa 90-64 

I .  IDENTIFIER 

1. ~ a m e  of roadway, railroad, e t c . : A U t  her n ?aci f i ~  Rai /mad I 
2. 1.ocation of bridgelculvert along floodingsource (in terms of s t ream distance or cross-section identifier): 

- T r e s t l e  * 3 
3. This  revision reflects (check one of the following): 

I New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled i n  the  FIS 

I New analysis ofbridgelculvert previously modeled in  the  FIS I 
(Erpla in why new a ~ l y s i s  wasperforrned) %iS iS %he f ; r ~ t  deta;/ed S u d Y  , 
o f  the  a m e  

I I 
2. BACXGROUND 

Provide the  following information about the structure: 

1 Dimension, material ,  and shape(e.g. two 10 x 5 feet reinforced concreLe box culvert; three  30-foot span bridge 
with 2 rows of two 3- foot d iameter  circular piers; 40-foot wide ogee shape spillway) 

One 30.5 4%. Iona woad railroad t r e s t l e  

2. Entrance geometry ofculverUtype ofbridge opening(e.g. 30'- 75 "wing walls with square  top edge, sloping 
embankmenls and vertical abutments) 

3 t Iydraulic model used lo analyze the  structure (e.g.. NF:C-2 wi lh  special bridze roullne, WSPKO. I 1  YX) 
Since flooding occurs as the resuh of ponding against the raised embankments of the railroad, the level-pool 
reservoir routing routine of HEC-1 was used to determine water surface elevations based upon stage-storage- 
discharge a h .  The rating curves for the trestles are comprised offlow through the trestle and flow overtopping 
the railroad. The flow through the trestle was determined using the orifice equation and the overtopping flow 
was modeled as a broad-crested weir. 

Details on the approach and results of the hydraulic analysis are contained in Section 4 of the Hydraulic Report. 
Photographs and survey &a of the railroad structures are in Appendix A of the Hydrology Report. 

Note: i f  a n y  i t e m s  d o  n o t  a p p l y  to s u b m i t t e d  hydrau l i c  analysis ,  ind ica te  b y  NIA 
* O n e  f o r m  p e r  newlrevised br idgelculver t  

FEMA Form 81.89E. AUG 93 llrageX~lven Form Form 7 Page 1 of  6 





Sketch the plan view of the structure(s) ShoHi, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s) 

- 

Attach plans of the structure (5) certified by a registered Professional Engineer. 

Culvcrt length or bridge width (a) 1% 5 f t  

Calculated culvcrtmridge area (ft 2) 

by the hydraulic model, ifapplicable 

'I'olal culverihridge area (Ra) 28.3 f z z  
fiwendlx 5 I - l ~ d r o l v ~ ~  &wt. 

BridgeICulvert Form Form 7 Page 3 of 6 



3. ANALVSIS (Cont'd) 

:levations Above Which Flow is Effective for Overbanks 

! 
Upstream face 

1)ownstream face 

I.efl Overbank 

Minimum Too of Road Elevation 

[.eft Overbank Right Overbank 

Upslream face 

[)ownstream face I 

100-Year Elevations 

Upstream face 

Water Surface 
Elevations 

8 9 1 .  3 (shet 15) 

Downstream face 

Nnergy Gradient 
Elevations 

N i t ?  

Discharge Low Flow Pressure Flow Weir IJlow 'rota1 Flow 
4mounLof flow 

throughlover 
145 ,r5 0 the structure (s) (cfs) IYS c f5  

rhe  maximum depth of 
flow over the  roadwaylrailroad (I?,.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 0 ~ 0  

....................................................... Weir length (It.) i r e r  0 

I 
1 

Too Widths 

Upstream face 

Floodplain 

Downstream face C 
Tor, Widths 

Effective Flow 

Upstream face 

Downstream face 

Effective and 
Ineffective Flow 

30.5 ft (~re~t le  #3 only) C 
I 

BridgaICulverl Form Form 7 Page 4 of 6 I 



3. ANALYSIS (Cont'd) 
- 

1.0~s Coefficients 5m Rppend~x 2 of Section Y 
of t& Hydraulic Report .  

Entrance loss coetT~cient 

Manning's "n" value assigned to the structure(s) 

F r i c t ~ o n  loss coefficient through structure (s) 

Other loss coefficients (e g ,bend 

manhole, etc ) 

Tota l  loss coefficient 

We i r  coefficient 

P ier  coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENTTRANSPORT CONSIDERATIONS 

1. A.  Is  there any indication from historical records that  sediment transport ( including scour and  deposition) can 
affect the 100-year water surface elevctions? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO 

B Based on the conditions (such asgeomorphology, vegetaliue cover and development of the wafershed and stream 
bed, and  bank conditions), i s  there a potential for debris and sediment transport ( including scour a n d  
deposilionl to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridge/cuivert? ...................... .. ... .  .. . . . . . . . . . . . . . . . . . . . .  Yes No 

2. If the answer to either 1A or  1B i s  yes: 
A. What  is the estimated sediment (bed material) load? 

cfs (attach gradat ion curve) 

Explain method used to estimate the sediment transport and the depth o f  scour andlor 

deposition This is an existina railroad trestle that was oriqinallv built around 1910. The field sulvey shows the 
existina condition of the trestle and the sediment accumulation since it was built The analysis of the trestle 
reflects the existinq condition of the trestle as it was found in the field. Due to the lona time span fmm 
const~ction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was felt to be overlv restrictive. Sediment t rans~r t  and scour analysis weren't done since thev are 
above and bevond the scow of work for a Roodplain delineation siudv. 

13. W i l l  sediment accumulate anywhere through the bridge/culvert?O Yes No 

I lyes, explain the impact on the conveyance capacity through the 

bridgetculvert? 

I 
5. FLOOOWAY ANALYSIS 

k;xpldln method o fb r~dge  encroachment 

I (floodway run) d / ~  ~ P O N D I U ~  AREA) 

MidoUCuIvert Form Form 7 Page 5 ot 6 



3. ANALYSIS 

Sketch the downstream face of the structure together with the road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert elevation, minimum top of road elevation, and ineffective f low widths. I 1 

I 

D O W $ $ ~ W M  SIDE 

Sketch the upstream Cdce of the structure together with the road profile. Show, a t  a mlntmum, the maximum low 
chord elevation, invert elevation, and minimum topof road elevation. 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

artdgdculven form Folm 7 Page 2 01 6 
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Culvcrt length or bridge width (ft) 16 f *  

Calculated culvertmridge area (ft 1) 

by the hydraulic model, ifapplicable 

'rob1 culvertmridge area (a?) 30.1 f t z  
Appcndrx S, tiydrology %or* 



3. ANALVSIS (Cont'd) 
I 

Elevations Above Which Flow is Effective for Overbanks 

Upstream face 

1)ownslream face 

Minimum Topof Road Elevation 

Upstream face 

[)ownstream face 

100-Year Elevations 

Upstream face 

I.eft Overbank 

[,eft Overbank 

$39 2.75 129 

Water Surface 

Ilight Overbank 

N I A  
N o  O~ertappl'ng 

Energy Gradient 

I 

Right Overbank 

-. 
Elevations Elevations I 

I 
I 

Downstream face 

Discharge Low Flow Pressure Flow Weir Flow 'I'otal Flow 

Amount of flow 
throughlover 
the s t ructure  (s) (cfs) 203 cf5 0 2a3 c f 5  

'L'he maximum depth of 
flow over the  rondwnylrailroad (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~4 / A  

Weir length (ft.) .................................. .. ... . . . . . . . . . . . . . . . .  N / A  

TOD Widths 
Floodplain 

Upstream face N / A N 19 C 
Downstream face 

Tor, Widths 

EfTective Flow 

~ Upstream face 

1 1)ownstream face 

Effective and 
Ineffective Flow 

1 I 
BrdquCulwerI Form Form 7 Page 4 of 6 I 



3. ANALYSIS (Cont'd) 

Loss Coefficients Sea Rppendr% 2 of S e ~ t i o n  Y 
of the H y d r a u l i c  Report. 

Entrance loss coefficient 

Manning's "n" value ass~gned to the structure(s) 

Fr ic t ion loss coefficient through structure (s) 

Other loss coefficients (e g ,bend 

manhole, etc ) 

Total  loss coeflicient 

Weir  coefficient 

P ier  coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEOIMENTTRANSPORTCONSIOERATIONS 

1. A. Is  there any indication from historical records that sediment transport ( including scour and  deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [7 Yes C] No 

B Based on the conditions (such asgeornorphology, uegetatiue cover a n d  deueloprnenl orthe walershed a n d  stream 
bed, and  hank conditions), i s  there a potential for debris and sediment transport l includingscour a n d  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridge/culvert? . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . C] Yes No 

2. If the answer to ei ther 1A or  1B is yes: 
A. What  is l he  estimated sediment (bed material) load? 

cfs (atlach graaht ion curve) 

Expla in  method used to estimate the sediment lransport and the depth o f  scour andlor 

deposition This is an existinq railroad trestle that was oriqinallv buil around 1910. The field s u ~ e y  shows the 
existinq condition of the trestle and the sediment accumulation since it was built. The analvsis of the trestle 
reflects the existinq condition of the trestle as it was found in the field. Due to the lonq time span from 
construction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was fe l  to be overly restrictive. Sediment transport and scour analvsis weren't done since thev are 
above and beyond the scope of work for a floodplain delineation study. 

B. W i l l  sediment accumulate anywhere through the bridgelculvert?[7 Yes [7 No 

If yes, explain the impact on the conveyance capacity through the 

bridge/culvert? 

5. FLOOOWAV ANALYSIS 

Kxplain method ofbr idge encroachment 

(floodway run) 

I I 
B r ~ C u l w n  Form Form 7 Page S ot 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual siluulions): I I 
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
appli~lble. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

I 
The survey data for the frestles comes from Appendix A of Ihe Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Repon 

The numbers used to identify the railroad trestles are only valid for this study. 

( 

Attach analysis. 

See the H y d r a u I i ~ ~  Report .  

Eridg.ICulwert Form Form 7 Page 6 of 6 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 
BRIDGEJCULVERT FORM Explrerluly 31 .  1994 . 

P U B L I C  BURDEN DISCLOSURE NO'l'ICE 

I'ublic reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed da ta ,  and 
completing and reviewing the  form. Send comments regarding the accuracy of thc burden estimate and any suggestions 
for reducing this burden, to: Informalion Collections Management, Federal Emergency Management Agency, 500 C 
Streel,  S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project 13067. 
01481. Washington. 1)C 20503. 

Commi~ni ty  Name: M a r i c o p a  Countv  . A r i z o n a  

Flooding Source: S o u t h e r n  Tacific RajIroa,d 
Project NamclIdentifier: Bucke,~e AL Flad &/;~&2%7tl 5%14dy fa 90-64  

1. IDENTIFIER 

I Name of roadway, railroad, etc.: S n d t  her n f ? ~  Rai Imad 1 
2. 1,ocation of bridgelculvert along lloodingsource (in terms of stream distance o r  cross-scction idenlifier): 

- ~ e s  tie $ 5  A w ; m a t e l q  11 8% Ct. w ~ t  OF Rahbow Rd. I 
I 3. This revision reflects (check one ofthe following): 

[7 New bridgelculvert not modeled in the FIS 

I Modified bridgelculvert previously modeled i n  the FIS I 
I [7 Ncw analysis  of bridgelculvert previously modeled in the FIS 1 

(Explain why n e w a ~ l y s ~ s  wasperformed) <ha iS 2k C i r ~ t  &=;led s t u d y  
I 

I o f  %he area. 

I 
2. BACKGROUND 

1 

I Provide the  following information about the structure: I 
1 Dimension, material ,  and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-fool span bridge 

with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One 30.5 Ft: lonq wood railcoad t r e s t l e  
I 

2. Entrance geometry ofculverfftypeofbridge opening(e.g. 30'- 7 5  wing walls with square top edge, sloping 
embankmenls a n d  vertical abutments) 

13. tIydrilulic model used to analyze the structure kg., llfCC-2 with special bridge routine, WSPHO.  IIYX) I 
Sioa flmdiog occurs u the d t  of pending waim the thaed embankments d the nilrod, the level-pol reservoir rutting routine of 
HEC-I was wed la determine water d a c e  elcvatiors based upon stage-staagc-disbuge date Tillhe rating curves for the trestles are 
comprised of flaw Ihrough the vestle and flow overtopping the railroad. The flow through the trestle was determined wing the orifice 
equation aod the overtopping flow was modeled a8 a broadcrested weir. 

I Complete ddails on the approah aod resulu of the hydraulic aoalysir u e  cootlined in Seuion 4 of the Hydraulic Repm. Photographs and 
survey data of the railroad svuff~~w an in Appendix A of the Hydrdogy Repi .  I 

Note: If a n y  i t e m s  d o  n o t  a p p l y  to s u b m i t t e d  hydrau l i cana lys i s .  ind ica te  by  NIA 
O n e  f o r m  p e r  newlrevised b r idge lcu lver t  

FEMA Form 81.89E.AUG 93 BridgeXulvert Form Form 7 Page 1 of 6 



3. ANALYSIS 

Sketch the downstream lace o l l h e  structure together with the road profile. Show, a1 a minimum, the maxinluln low 
chord elevation, invert elevation, minimum top of road elevation, and ineffective fluw widlhs. 

j =istle #5 

i 

3 0 Wd YvWfi* 5 19E 

I 
I 
I 
I 
I 
I 
I 
1 

Sketch the  upstrcam lace uf the s t ructure  together wilh the road profile. Show, a t  a minimum, thc maximum low 
chord elevation, inver t  elevation, and minimum topof road elevation. 

b 
sridwCulven Form Form I Page 1 o f 6  
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3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s) Show, a t  n minimum. Lhe skew angle, cross-section locations, distances 
between cross sections, and length of structure (s) 

Attach plansof thestructure (s) certified by a registered Professional Engineer 

Culvcrt length o r  bridge width (ft) 15.5 f'$ I 
I Calculated culvertmridge area (ft 2) 

by the hydraulic model, ifapplicable 

'Total culverthridge area (a21 13.q f e z  
Appendix J, Hydrology Reprrt 

I)ridge/Culvert Form Form 7 Page 3 at 6 



3.  ANALYSIS (Cont'd) 

'levations Above Which Flow is Effective for Overbanks 

I 
Upstream facr 

1)ownslream face 

I.eh Overbank 

Minimum Top of Road Elevation 

laeft Overbank Right Overbank 

Upstream face asu.~q (81) aqr. I Y fGf ) 
I)ownstream face I 

100-Year Elevations 

Upstream facr 

Downstream face 

Water Surface 
Elevations Elevations 

N /t9 

'I'he maximum depth of 
now over the roadwaylrailroad (R.) N /L4 ..................................... 

Weir length (ft..) ........................................................ / 4  

Discharge Low Flow Pressure Flow Weir Flow 'I'olal Flow 

Amounlof flow 
througWover 
the s l ruclure  (s) (cfs) I Iq c f s  0 l1L l  cfs 

I Too Widths 

I 
I 

I Upstream face 

Floodplain 

I Downstream face 

I Too Widths 

Effective Flow 

I Upstream face 

Effective and 
Ineffective Flow 

I 1)ownstream face 

I I 

Bridp.ICuluer7 Form Form 7 Page 4 of 6 
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3. ANALYSIS (Cont'd) 

Loss Coefficients Sw Rppcndrx 2 of Section Y 
of t h e  Hydraulic Report, 

Entrance loss coefficient 

Manning's "n" value assigned to the structureh) 

Fr ic t ion loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total  losscoellicient 

Weir coefficient 

P ier  coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

I I 
4. SEDIMENT TRANSPORT CONSlDERATlONS 

I .  A. Is  there any indication from historical records that sediment transport (including scour and  deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes NO I 

tl Based on the conditions (such as geomorphology, uegetaliue cover and  deuelopmenl ofthe watershed and slream 
bed, and  hank conditions), is there a potential for debris and sediment transport ( including scour and 
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridge/culvert? . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

2. I f  the answer to ei ther 1A or 1B i s  yes: 
A. What  i s  the estimated sediment (bed material) load? 

cfs (attach gradation curve) 

I Expla in  method used to estimate the sediment transport and the depth o f  scour andlor I 
deposition This is an existing railroad trestle that was oriqinallv built around 1910. The field survev shows the 

existiw condition of the trestle and the sediment accumulation since it was built. The analysis of the trestle 
reflects the existinq condition of the trestle as it was found in the field. Due to the lono time span from 
construction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was felt to be ove& restrictive. Sediment transport and scour analysis weren't done since they are 
above and beyond the scow of wok for a floodplain delineation study. 

I 13. W i l l  sediment accumulate anywhere through the bridge/culvert?O Yes 13 No I 
If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOODWAV ANALYSIS 

I 1 
Explain method ofbr idge encroachment 

(floodway run)  rd/a CPONO~U G. AEA) 

t.ridgelCulv~n Form Form 7 Page 5 a16 



3. ANALYSIS 

I 
Sketch the downstream face of the structure Logelher with Lhe road profile. Show, at a minimum, the maximum low 
chord elevation, invert elevation, minimum Lop of road elevation, and ineffective flow widlhs. I 

I 
7restb *6 I 

i 
I 

I I 
II 
II 
I 

a o w n s c m  Side I 

Skelch the upstream face of the structure together wilh the road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert elevation, and minimum topof road elevation. . 

I 
I 
I 
I 
I 

I 
I 
I 

- - / .  I 

I 
OridgdCulvert Fwm Form I Page 2 of 6 
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Elevations Above Which Flow is Eflective for Overbanks 

I 
Upstream face 

1)ownslrearn face 

[.eft Overbank 

N / A  
No Over Capping  

Minimum Too of Road Elevation I 
I.eft Overbank Kighl Overbank 

TOP o f  
643.7 (,a, 1 ) m? o=j 

Upstream face 843.7 (wi  I 

1)ownstream face 

IOO-Year Elevations Water Surface 
Elevations 

Upstream face Depth = 1 -  0 F t  
( ' ~ o r ~  A, sheet /q) 

Downstream face 

Discharee 
4mount of flow 

throughlover 
the s t ructure  (s) (cfsl 

I h e r g y  Gradient 
Elevations 

Low Flow Pressure Flow Weir Flow 'I'olal Flow 

Phe maximum depth of 
flow over the  roadwaylrailroad (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

Weir length (ft.) ....................................................... PI  / P  

TOD Widths 
Floodplain 

Upstream face N/& 

Downstream face 

Too Widths 

Effective Flow 
Effective and 
Ineffective Flow 

SridqelCulvert Form Form 7 Page 4 of 6 



3. ANALYSIS (Cont'd) 

Sketch the ~ l a n  view of the structure(s) Show, a t  a minimum. the skew angle, cross-section locations, distances 
wtween cross sections, and length of structure (s) 

Attach plan5 of t h e  structure (s) certified by a registered Professional Engineer. 

Culvcrt length o r  bridge width (Ill 16.0 $t 
I 

Calculated culvcrtmridge a rea  (ha) 
by the hydraulic model, ifapplicable 

I 
'PoLal culvervbridge a rea  (ha) q.8 f t 2  

Appendix 3-, Hydro% Repon  
I 
I 

BridgeICulvert Form Form 7 Page 3 of 6 I 



3. ANALYSIS (Cont'd) 

Loss Coefficients 5 nppendtx 2 OT Section 1/ 
of tk &draulic Report. 

Entrance loss coe f f~c i i e  

Manning's "n" value assigned to the strucLure(s) 

Friction loss coefficient through structure (sl 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Tolal loss coef7icient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENTTRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes No 

B 8ased on the conditions (such as geomorphology, vegetative cover and deueloprnenl of the watershed andslream 
bed, and  hank conditions), is there a potential for debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgdculvert? . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .... . . . . , . , , , , . . . . . 0 Yes No 

2. If the answer to either 1A or 18 is yes: 
A. What is the estimated sediment (bed material) load? 

cfs (attach gradation curve) 

Explain method used to estimate the sediment transport and the depth of scour andlor 

deposition This is an existins railmad trestle that was oriqinally built amund 1910. The field survey shows the 
exisb'tvj wndib'cm of the trestle and the sediment accumulation since it was built. The analvsis of the trestle 
reflects the erdstinq condition of the trestle as it was found in the field. Due to the Ions time span from 
construction of the trestle to now, some sevenhl years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinu 
condib'on was felt to be overly restrictive. Sediment transport and scwr analysis weren't done since they are 
above and bevond !he scope of work for a Rwdplain deiiation study. 

8. Will sediment accumulate anywhere through the bridge/culvert?O Yes No 

If yes, explain Lhc impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOODWAY ANALYSIS 

I 

I.:xplain meLhod orbridge encroachment 

(floodway run) d / h  [POPIDI  N 6 AREA) 

L I 
Exidg.lCulwn Form Form 7 Page 5 ot 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual siluulions): I 

I Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
appli~lble. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. I I 

I 

I 
- 

The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

The numbers used to identify the railroad trestles are only valid for this study. 

I 

Attach analysis. 

See t h e  Hydrau l i c s  ReporC. 

BridgcICulven Form Form 7 Page 6 of 6 



I'ublic reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing d a b  sources, gathering and maintaining the needed data,  and 
cokpleting and reviewing the rorm. Send comments regarding the accuracy or the burden estimate and any suggestions 
Tor reducing this burden, to: lnrormation Collections Management, Federal Emergency Management Agency, 500 C 
Street. S.W.. Washineton. DC 20472: and to the Olfice of Manaeement and Rudeel. Paperwork Reduction Proiect (3067- 

I 

- ~~ - 
10148) . '~asGn&on,  1% 20503. 

. 
Commilnity Name: M a r ~ c o ~ a  C o u n t v  . A r i z o n a  

I 

Flooding Source. Southern ?'cific R c ~ i I r o a d  
I 

Project NamcAdentifier Buckeve RCd &l;l)&it;G'n ~ t d ~  fa 90-64 
( IDENTIFIER 

FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M B BvrdenNo 3067-0148 
BRIDGUCULVERT FORM Exptres ~ u l y  3 I 1994 

PUHLIC HURDEN DISCLOSURE NO'I'ICE 

Name of roadway, railroad, etc.: Sou* h~.r  n ?ad f i ~ .  Rai /m ad 
1,ocation of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier), " 7 %a & I &  A ~ ~ r o x ; m @ t c t e ~ ~  $ O f 3  f4 o f  wCLt~0h Rd./~heet"lq) 
This revision reflects (check one ofthe following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

(Explain why new a ~ l y s i s  wasperformed) %;S is %he f i r ~ ' G  &-&;led ~ u d v  
I 

o f  the  sea. 

L 1 
2. BACKGROUND 

I 
Note: If  a n y  i t ems  d o  n o t  app ly  to submi t ted  hydrau l ic  analysis. indicate  by NIA 

I 
O n e  fo rm  per newlrevised br idgelculver t  

FfMA Form 81.89E. AUG 93 Br!dgeKulven Form Form 7 Page 1 of 6 

Provide the following informalion about the structure: 

1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrele box culvert; three 30-foot span bridge 
with 2 rows oftwo 3- foot diametarcucular piers; 40-foot wide ogee shape spillway) 

One 3 0 . S f t  lono wood railroad t r e s t l e  

2. Entrance geometry ofculverfftype ofbridgeopening (e.g. 30 "- 75' wing walls with square top edge, sloping 
embankments and vertical abutments) 

3. tfydraulic model used to analyze the structure (e.g.. Mfi:C-2 withspecial bridge routine. WSPHO. I IYR)  

Since flmding occurs as the result of ponding against the raised embankments of the railroad, the level-pool reservoir routiog rautioe of 
HEC-l was wed lo determine water surface elavatioos based upon age-staage-discharge data The rating curves for the trestles are 
compised of flow thmugh lhc trwlle and flow overtapping lhe railroad. nie flow through the w t l e  wss determioed using the arifice 
equation and the overtopping flow was modeled as a broad-crested weir. 

Complete dekils on the a f ~ d  and r m l w  of lhe hydraulic analysis are contained in Seaion 4 of the Hydraulic Repat. Photographs and 
survey data of the railmad s~ucfuru are in Appendix A of h e  Hydrology Repoh 



3. ANALYSIS 

Skelch the  downstream face o f the  structure logelher with the road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert elevation, minimum Lop of road elevation, and ineffective l luw widths. (1  

m b s f r ~ a n  Side 

I Sketch the  upstream race uf ihe  s t ructure  together with Lhe road profile. Show, a t  n minimum, thc mdximum low ~r 

OridgetCulven Form Form 7 Page 2 a1 6 

I chord elevalion, invert  elevation, and minimum topof road elevation. , 

I 



3. ANALYSIS (Cont'd) 

Skelch the  plan view or the structure(s) Show, a t  a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

I 

: . ,  

, . . . z  

Attach plans of t h e  structure (s) certified by a registered Professional Engineer. 

Culvcrt length o r  bridge width (ft) 15.5.5 <t 

Calculated culvcrtmridge a rea  (ftz) 
by the  hydraulic model, ifapplicable 

'Polal c u l v e r a r i d g e  a r e a  (Ill) 19-6 qt2 
A ~ e n d t x  J; Hydrology R e p %  

~lridge/Culvert Form Form 7 Page 3 of 6 



3. ANALYSIS (Cont'd) 

<levations Above Which Plow ir EfTective for Overbanks 

Upstream race 

I)ownstream face 

Minimuml'or, of Road Elevation 

Upstream face 

LcrL Overbank 

[.eft Overbank 

I)ownsLream face 

100-Year Elevations Water Surface 
Elevations 

ItighL Overbank 

Right Overbank 
TOP o i  892.3 ( R a i l  ) 

Energy Gradient 
Elevations 

Discharge Law Flow Pressure Flow Weir Flow 

'The maximum deplh of 

Amount of now 
througwover 
the s t ructure  Is) (cfs) 211 c F S  0 211 c ~ S  

now over the  roadwaylrailroad (R.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NIP 
Weir length (ft.) ........................................................ N I P  

I 

Too Widths 
Floodplain 

Upstream face N / A  

Downstream face 

Too Widths 

Erect ive  Flow 

Upstream face 

Downstream face 

Effective and 
Ineffective Flow 

I 

BridgwCulven Form Form 7 Page 4 of 6 

I 



3. ANALYSIS (Contad) 

I.oss Coefficients Sw Rppcndrx 2 of  Section Y 
of the H y d r s u l i ~  Report.  

Entrance loss coefficient 

Manning's "n" value assigned to the sLructure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total loss coefficient 

Weir coeflicient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

- 

4. SEDIMENTTRANSPORTCONSIDEMTIONS 

A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes q No 

B Based on the conditions (such asgeomorphology, uegetatiue couer and deuelopmenl orthe walershrdandstream 
bed, and hank conditions), is there a potential for debris and sediment transport (includingscour and  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgdculvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes No 

If the answer to either 1A or 1B is yes: 
A. What is the estimated sediment (bed material) load? 

cfs (attach gradation curue) 

Explain method used to estimate the sediment transport and the depth of scour andlor 

deposition This is an existinq railroad trestle that was oriqinally h i k  amund 1910. The field survev shows the 
existiw condition of the trestle and the sediment accumulation since it was built. The analvsis of the treslle 
reflects the exist~nq condition of the trestle as it was found in the field. Due to the Ions tlme span fmm 
consl~clion ol the trestle to now, some seventv years, it was felt that there woukln't be a drastic lise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the exisfinq I 
condilon was felt to be ovedv restlictive. Sediment transport and scour analysis weren't done since they are I 
above and bevond the scoDe of work for a f l d ~ l a i n  delineation study. I 

BridwlCulven Form Form 7 Page 5 ot 6 

I 
I 
I 
I 

B Will sediment accumulatc anywhere through the bridge/culvert"O Yes No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

- 
5 FLOODWAY ANALYSIS 

I3xpldln method of bridge encroachment 

 floodw way run) I ~ / A  POPOPLOIN& ~ ~ f l )  



5. FLOOOWAV ANALYSIS (Cont'd) 

Comments (explain any unusual siluulions): P 
Since only ponding occurs on the upsueam side of the railroad some of the questions in this form aren't 
applicable. In particular, the downsueam side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

A description of the hydraulic analysis is located in the Hydraulics Repon Study Documentation Section 4. 

The numbers used to identify the railroad vestles are only valid for this study. 

Attach analysis. 

See t h e  H y d r u ~ ~ i c s  Repor t .  

Ilridg.ICulvelt Form 

- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Form 7 page 6 01 6 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 A4 8 BurdenNo 3067.0148 FEMA USE ONLY 

BRlDGVCULVERT FORM Exprres ~ o i y  3 1 1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICE 

I'ublic repor,ting burden for this form is estimqted to average 2 hours per f e s p n s e .  The burden estimate includes the 
time for reviewing instructions, searching extsting data  sources, gathertng and maintaining the needed da ta ,  a n d  
completing and reviewing the 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,  S.W., Washington, DC 20472; and Lo the Office oi'Managernent and Isudget, Paperwork Iteduction Project (3067- 

10148). Washington, I)C 20503. 

Community Name: Maricooa. C o u n t v  . Arizona. 

Flooding Source. Sou, t he rn  ? ? c i f i ~  I? 61 r o a d  
I 

Project Namelldentifier: Ducke,ye AW fld &/;neaS;~n S t u d y  f 90 -64  
I IDENTIFIER 

~ a m e  of roadway, railroad, e t c . : S n C ( t  h~.r n ?aci f ; ~  Rai/rnud 
I.ocation of bridgelculvert along floodingsource (in terms of stream distance or cross-scction identifier): 

Tres tje * 8 
This revision reflects (check one oflhe following): 

[7 New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in  the FIS 

New analysis ofbridgelculvert previously modeled in the  FIS 

(Explain why new analysis wsperformed)  %;S iS %he f i r s t  &%;led S U ~ Y  
I 

o f  -the area. 

I 
I I 

2. BACKGROUND 
I t 

Provide the  following information about the  structure: 

1 Dimension, material ,  and shape(e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- f w t  diameter circular piers; 40-fwt wide ogee shape spillway) 

' - C  30.5 Ct: l o ~ a  ., wood r-lilroad c r s s t j e .  

2. Entrance geometry ofculverVtype of bridge opening(e.g. 30"-  75 Owing walls with square lop edge, sloping 
embankments and vertical abutments) 

3 tlydraulic model used Lo analyze the  structure (e.g.. MEC2 wifh special bridge routine, WSPHO. IIYX) 

Since flooding occurs as the d t  of pooding against the raised embanheom of the railroad, the level-pool reservoir routing routine of 
HEC-I was wed to determine waer surface elevations based upon stage-starage-discharge h. The rating curves for the vestles are 
comprised of flow through the lrestlc and flow overtopping the railroad. Thlhe flow through the iresila was determined using the onfice 
equation and the overtopping flow was modeled as a brd--led weir. 

Complete details on the approach and results of the hydraulic analysis me contained i n  Seaion 4 of the Hydraulic Repart. Photographs and 
survey data of the railroad structures are in Appendix A d the Hydrology Report. 

Note: If a n y  i t ems  d o  n o t a p p l y  - submi t t ed  hydrau l i cana lys i s .  ind ica te  by  NIA 
O n e  f o r m  p e r  newlrevised b r i d g d c u l v e r t  

- 
F E M A  Form 81.89E. A U G  93 acidgelc~lven Form Form 7 Page I of 6 



3. ANALYSIS (Cont'dl 

Elevalions Above Which Flow is Effective for Overbanks I I 
Upstream race 

1)ownsLream race 

1.cn Overbank Itighl Overbank 

804.52 
(fit $ache hod) 

Minimum l'ooof Koad Elevation 

I.eR Overbank 

Upstream face 

I)ownstream face 

100-Year Elevations 

Upstream face 

-%%- T o p  of 
( A  3&i.* s) 

Water Surface 
Elevations 

\ 8 70. '/ (5bect.+13) 

Kight Overbank 

ICnergy Cradienl 
Elevations 

N / A  

Downstream face 

Too Widths 

Uischarae Low Flow Pressure Plow Weir Flow 'I'otal Flow 
Amount of flow 

throughlover 
the  s l ruclure  (s) (cfs) 510  c f 5  1\53 C ~ S  1 6 6 C c $ z  

'I'he maximum depth of 
flow over the  roadwaylrailroad (ft.) 0. 08 + ( R C  lipscca ;i.d: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Weir length (ft.) ........................................................ 2100 F t  

Upstream face 

I 
I 
I 

Downstream face 

Too Widths 

Upslream face 

Downstream face 

Floodplain 

EOective Flow 

Floodway 

Effective and 
lneff ctive Flow 

30.5 rt Pnestie *B only) 

2/00 ft ( - ~ u t / e  4- Weir fiow; e 
I 

8 r i d w C u l v e r t  Form Form 7 Page 4 at 6 I 



3. ANALYSIS (Cont'd) 

1.0~s CoeRicients Su Rppendrx 2 of Section 
of the  H y d P ~ u l i c  Report. 

Entrance loss coefficient 

Manning's "n" value assigned to the strucLure(s) 

Fr ic t ion loss coefficient through structure (s) 

Other loss coefficients (e.g.. bend 

manhole, etc.) 

Tota l  loss coefficient 

Weir  coefficient 

P ier  coetlicient 

Contraction loss coefficient 

Expansion loss coefficient 

A. Is  there any indication from historical records that sediment transport ( including scour and  deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes NO 

B Based on the conditions (such asgeomorphology, vegetatiue cover and  development ofthe watershed and  srream 
bed, and  bank conditions), i s  there a potential for debris and sediment transport ( including scour a n d  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . , . . . . . , , , . . . . Yes 0 N o  

If the answer to ei ther 1A or 10 i s  yes: 
A. What  is the estimated sediment (bed material) load? 

cfs (attach gradof ion curve) 

Expla in  method used to estimate the sediment transport and the depth o f  scour and/or 

deposit,ion This is an existina railmad trestle that was oriainally buik around 1910. The field survey shows the 
existina condition of the trestle and the sediment accumulation since it was built. The analysis of the trestle 
reflecb the existina condition of the trestle as it was found in the field. Due to the lonq time span fmm 
construction of the trestle to now, some seveniv vears, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existina 
condition was felt to be overly restffitive. Sediment transwrt and scour analysis weren't done since they are 
above and beyond the scope of work for a floodplain delineation study. 

B. W i l l  sediment accumulate anywhere through the br idge/culvert?a Yes a No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOOOWAV ANALYSIS 

I I 

I Explain method o f  bridge encroachment 

(floodway run)  ~ J / A  C P O U O I U ~  RREA) I 
I I 

BridgeICulveR Form Form 7 Page 5 ot 6 



5. FLOOOWAY ANALYSIS (Cont'd) 

Comments (explain any unusual s~lwrlions):  (I 

. 

The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics RepoR 

I Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In par(icular, the downstream side of the railmad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. I I 

I 

The numbers used to identify the railroad trestles are only valid for this study. 

Attach analysis. 

See the Hrdrtculics ReporC. 

8ridg.Kuhrert Form Form 7 Page 6 of 6 



- 
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M B Burden No 3067.0148 

BRIDGUCULVERT FORM Exprresluly 31. 1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICI.: 

I'ublic reporting burden for this form is estimaLed to average 2 hours per response. The burden estimate includes the 
t i ~ e  for rev~cwing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
ror reducing Lhis burden, to: InformaLion CollecLions ManagemenL, Federal Emergency Management Agency, 500 C 
Street,  S W., Washington, DC 20472; and to the Oflice oTManagement and lludget, paperwork Reduction Proiect (3067. 
0148). Washington, 1% 20503. I 
Community Name: M a r i c o ~ a .   count^ . Arizona. 

Flooding Source: Southern Thcific R a i l r o a d  
Project Namelldentifier: Bllckq~C5 AL Fhd %/in&.Lt;On ~ t ~ d b '  fa 9 0 - 6 4  

1. IDENTIFIER 

I .  Ndmeofroadway,railroad,etc.: .?nut her n ?eciGc Rai Icoad 
2. 1,ocation of bridge/culvert along flooding source (in terms of stream distance or cross-scction identifier): 

-r re s +f &) 
3. This revision reflects (check one orthe following): 

New bridgelculvert not modeled in the FlS 

Modified bridgelculvert previously modeled i n  the FIS 

I New analysis of bridgelculvert previously modeled in the FIS I 
(Explain why new anulys~s  wasperformed) %;s iS %he C;~SZ de%~;/ed S u d y  
o f  the  area. 

/ 

I Provide the  following information about the structure: I 
1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-root span bridge 

with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One / O . i  f t  / o o a  wood railroad -t 
d 

res t l e  

I 2. Entrance geometry ofculverVtypeofbridgeopening (e.g. 30'- 75 "wing walls with square top edge, sloping 
embankmenls and vertical abutments) 

. llydrdulic model used lo analyze the structure (e.g.. MEC-2 wifh special bridge rouline, WSPHO. I IYR)  

Since f l d i n g  occurs as the result of pooding agaiart the nised embanbncofs of the railroad, the level-pml reservoir routing routine of 
HEC-1 wm wed to determine water surface elevaliolls based upon stage-stmage-discharge daca The rdng cwves for the trestles are 
eompised of flow through the trestle and flow overtopping tha railmad. The flow ihmugh the uestle was determioed using the d i c e  
equation and the overtopping flow was modeled u a broad-crested weir. 

Complete details on the appmach and results of the hydraulic analysis arc contained io Seaion 4 of the Hydrnul~c Reput. Photographs and 
survey dau of the railroad structures are in Appendix A of ihe Hydrdogy Repoh 

Note: I f  a n y  i t ems  d o  n o t  a p p l y  to submi t ted  hydrau l ic  analysis. indicate  by NIA 
O n e  form p e r  newlrevised b r i dgdcu lve r t  

P E M A  Form 81-89s. AUG93 BridgeKulveR Form Form 7 Page 1 of 6 



3. ANALYSIS 

I 
Sketch the downstream face of the structure together with Lhe road profile. Show. at  a minimum, the maximum low 
chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. 1 

s-tle + q 
I I 

I 
I 
I 
I 
I 

3 o w n s t c c a m  side I 
Skelch the upstream face of the structure together with lhe road profile. Show, a t  a minimum, the meximum low 
chord elevation, invert elevation, and minimum top of road elevation. 

I 
I 
I 
I 
I 
I 

/ 4 i !  I ; : i , '  1 i .Lit;' i i i i ; : i : i : :  
i i . ! ; !  I ; ! ; !  , / ! I ; ; . ,  

, , 

I 
I . ,  . . , . , / , , . , 

! ! ! , !  . , , . . ! i ! ! i ;  i l ! ; i i : : : ! : , .  

I .L//.&ZW S'pk- 

I 
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3. ANALYSIS ICont'd) 

Sketch the plan view of the structure(s) Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

L 
. . , : . . . . ' , !  . . . ,  ! : I i . . , , : : I '  , . ! . , , , . , : I :  

. , . : , ,  ' . , 
8 

j ,  

/ : ;/d,K* /did '! ; . . I . .  I "  

. . , . : I .  
1 :  , , ; I I . .  / i . i :  ! ! ! , ,  i j ; , I ;  ; : : : :  > ! a '  

, , I ! . .  ! \ I  : I : , : ! : :  
. , :  

, . 
: : : ; . .  . * . ! i j / : 1 I .  
I ! 4 I : : !  / ! i / / ; 1 : :  

I :  t i ! : i I i I ;  , . . . . I i I 
, :  & . . . , .  . , . . 

i , : : ; ,  i ! ! -  j ,  
, . ;  $lb+i , , 

' I  : :#/oh, ; ! ! ; ,  ! ; ! 
: : I  

. . i 1 

i , ! ; . I  ; : 1 F: : 1 ! i I I I, 9 . i - - ;  . ; 
. , , . 

, )  : : , , : i i ; : ! ! ; l ! ! : !  
. . . . , .  : , , , : !  /&TO 

. , /  
: i : '  , , , . '  , ' . ! : i t ! ' :  

. . I :  , i r i . + i  : / :  ! ! . .  
. , 

I /  I , .  . . 
1 . .  

. . .  
. . . , . ,  / 8 , * 

i i i i i i ! i i i i ; i i i : $ - - i ; ; i , ! I i  i .  , . ; ! ! ! I ; , ,  : . t  : j r i : ! :  

; ! ; ; ;  , !  I : ; ,  : , : ~ i j i j j i .  . : . y i :  , . , , 
i l i I j  

. , , , . . . 
I/ ' : i : .  

" . , :  , , I I . . 

Attach plans of t h e  structure (s) certified by a registered Professional Engineer 

0 

Culvcrr length or bridge width (ft) 16.0 f t  

Calculated culverthridge area (ft 2) 

by the hydraulic model, ifapplicable 

'l'ohl culverl/bridge area (R 2) 20.7 f t "  
Oppe.ndl~ 5 Hydm;osy R ~ P o ' ~ :  

Bridge/Culvert f orm Form 7 Page 3 of 6 



3. ANALYSlS(Cont'd) 

I 
Elevations Above Which Flow is Effective for Overbanks (I 

I 
Upstream face 

1)ownstream face 

M i n i m u m l ' o ~ o f  Road Elevation 

1.cft Overbank Right Overbank 

897. 0 
(Fit +;rztt!c " a  1 i 

We<$ of ?e5:!a "9 

Upstream face 

I)ownstream face 

I 
I 

IOO-Year Elevations 

Upstream face 

Downstream face 

[.eft Overbank 

807. YE3 ' 7 b  of Pail \, 
( kt 7iestl~ "4 j 

Water Surface 

Right Overbank 

Energy Gradient 
Elevations Elevations 

8 07. 6 !i>te; ;:, NI A 

Discharge Low Flow Pressure Flow Weir IJlow 
Amount of flow 

throughlover 
the s t ructure  (s) (cfs) 212 c f5  707 C C ~  q q q  C ~ S  

'The maximum depth of 
flow over the  roadwaylrailroad (R.1 ..................................... 

Weir length (ft.) ..................... .. ................................ 2 200 fr Csher3-z ++ 13) 

TOD Widths 
Floodplain 

Upstream face N / A  
I ,  

Downstream face 

Tor, Widths 

Effective and 
Effective Flow Ineffective Flow 

,0 ,5~~(7resz /e  +q only) 

Upstream face 

1)ownstream face 

I 

Bridpe/Culvcrt Form Form 7 Page 4 of 6 I 



3. ANALYSIS (Cont'd) 

1.oss Coeficients 5 Qpplnd~g 2 of Section Y 
of tk Hydraulic Report. 

Entrance loss coefficient 

Manning's "no value asstgned to the structure(s) 

E ' r~ct ion loss coeNicient through structure (s) 

Other loss coefficients (e g ,bend 

manhole, e tc  ) 

Total  losscoefficient 

Weir coefficient 

P ier  coefficient 

Contraction loss coefficient 

Expansion loss coeficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A. Is  there any indication from historical records that sediment transport (including scour and  deposition) can 
aKect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes NO 

B Based on the conditions (such as geomorphology, vegetative cover and  development ofthe watershed a n d  stream 
bed, and  hank conditions), i s  there a potential for debris and sediment transport ( including scour and 
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . Yes N o  

2. If the answer to either 1.4 or  l B  i s  yes: 
A. What  is the estimated sediment (bed material) load? 

cfs (attach gradat ion curve) 

Explain method used to estimate the sediment transport and the depth o f  scour and/or 

deposition This is an existing railroad trestle that was oriqinallv built around 1910. The field sutvey shows the 
existinq wndiCon of the trestle and the sediment accumulation since it was built. The analysis of the trestle 
reflects the existing condition of the trestle as it was found in the field. Due to the lono time span fmm 
construction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was fen to be overly restrictive. Sediment transport and scwr analysis weren't done since they are 
above and beyond the scope of work for a floodplain delineation sh~dv. 

B. W i l l  sediment accumulate anywHere through the bridge/culvert?lJ Yes No 

I f  yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOODWAY ANALYSIS 

b:xpldln method ofbr idge encroachment 

(floodway run)  ~ I / A  I P O N O ~ N ~  AGA) 

B~ldgdCulvcn Form Form 7 Page 5 ot 6 



5. FLOOOWAV ANALYSIS (Cont'd) 

? ,omments (explain any unusunl silunlions): 

Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

The numbers used to identify the railroad trestles are only valid for this study. 

I 
The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report. 

A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

Attach analysis. 

See the H Y ~ ~ U U I ~ C S  Repor t .  1 

I 

Bridp.ICulvelt Form Form 7 Page 6 016 
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I 
FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M B BurdenNo 3067-0148 

I 
BRIDGEICULVERT FORM Exptres~uly 31 1994 

PUHLlC HURDEN DISCLOSURE NO'I'ICK 

I'ublic reporting burden for this form is estimated lo average 2 hours per response. The burden estimate includes the 
tirfe for reviewing instructions, searching existing data sources, gathering and maintaining the needed data,  and 
completing and reviewing the 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, S.W., Washington, DC 20472; and to the Office of Management and Hudget, Paperwork Reduction Project (3067- 
0148), Washington. DC 20503. 

7 

Community Name: M a r i c o  DO.. C o u n t y  ; Arizona, 

Flooding Source: S o w t h e c n  ?&cifit R ~ j l r o c l r d  
I 

ProjecL Namelldentilier: Buckera AW n d  %/;nea%ion .Studv fa 90-64 
1 IDENTIFIER 

Nameof roadway, railroad, ek.:  S o u t  ))P.F tl f ; ~  Rai /road 
1,ocation of bridgelculvert along flooding source (in terms of stream distance or cross-section idenlifier): 

f i e s  tle $10 hwurox ;ma . te l~  2,5W ff4 ufest; o f  Miller ~ d .  isbt 12 

This revision reflects (check one ofthe following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis ofbridgelculvert previously modeled in the FIS 

is %he f ; r ~ t  &?&-led (Explain why new a ~ l y s i s  wasperformed) -fS; I ~ u d y  
I 

o f  -the aea. 

Provide the following information about the structure: 

1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

Ooe 10.5 ft Ion a wood road % f ~ , c k k  " 

I 2. Entrance geometry ofculverUtypeofbridgeopening (e.g. 30 '- 75' wing walls with square lop edge, sloping 
embankmenls and vertical abutments) I 

13 tfydraulic model used lo analyze the structure (e.g., IIEC-2 with special bridge rouline, WSPKO. I IYX)  I 
Since flmding -s u the nsult of pondiog against the raised embankments of the railroad, the level-pool reservoir rurting routine of 
HEC-I war used to determine wver surf= elevatiolls bared upon stage-storage-dischuge data The rating curves for the vestles y e  
compised of flow l h w g h  the t r d e  and flow overtopping the railroad. The flow thmugh the trestle was determined using the orifice 
equation and the overtapping flow was modeled as a broad-crested weir. 

I Complete duails on the approach and results of the hydraulic analysis arc coomined in Sedioo 4 of the Hydraulic Rrpm. Photographs and 
survey data of the railroad structures are in Appendix A of the. Hydrology Repoh I 

Note: I f  a n y  i t ems  d o  n o t  a p p l y  to submit ted hydraul ic  analysis,  indicate  by NIA 
* O n e  form per newlrevised br idgelculver t  

F t M A  Form 81-89E. AUG93 BridgeXulvert Form Form 7 Page 1 of 6 



3. ANALYSIS 

Sketch the downstream face ofthe structure together with Lhe road profile. Show, aL a minimum, the maxinluln low 
chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. /I 

nridg./culv@n Corm Fotm I Page 1 at 6 

Skelch the upstream face of the structure together with the road profile. Show, a t  a minimum, the maximum low 
chord elevation, 

I 
I 
I 
I 
I 
I 
I 



Sketch the plan view of Lhe structure(s)'Show, at a minimum. the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

, : , . .  I D . : i ; ; i t i !  : ; 1 j / i i  ; ;  . . ;- , ! 
. . . . , . , . . . , : i / I I ; ! : i  , , m ,  

. . ,  , ! I ' . . ,  ; , ; : ,  , ! j I  ; . . , : . . , ; ! !  - 
1 , '  

. . . , , : . '  
I ! 

. , . . . . . , 
, . : , ; ! . I i  : i ! o c  . . ,  : : :  : ,  

I ! ; !  
. . .  , . I : :  * ! I : : , . 

, . : .  . . . . :  , . : I  . . . . < ; I : !  ! , ; i i ;  I ; ! ! :  , 
. , ! 

. , 



3. ANALVSIS (Cont'd) 

:levations Above Which Flow is Erective for Overbanks 

I Upstream race 

1)ownsLream race 

1.eCl Overbank Right Overbank 

a0s.y~ 
( Low Point 2,SYO f c  

~ a s t  of-rrestle g ~ o  ) 
0 9 ) .  01 

( n t  rmde * I O )  

Minimuml'ooofKoad Elevation 

[.eft Overbank Kighl Overbank 

Upstream face S8q . f / /  
Top Of Rail 2,5YO ff 

$41-$1 
1 Tz Of +, ; \ 

1)ownslream face Eut 04 T w t i e  10 Cit -7rcstie *ID ) 

100-Year Elevations Water Surface Energy Gradient 
Elevations Elevations 

Upstream face .$90.3   she^ 14 N I B  
Downstream face 

I1 
Discharge Low Flow Pressure Flow Total l'low 

4mo1.int of flow 
throughlover 
the s t ructure  (s) (cfs) 300 CG 40.3 CIS 703 ~ f 5  

I 

Too Widths 

r h e  maximum deplh of 
I I ?_,5Y0 5a: z  0s ) 

flow over the  roadwaylrailroad (R.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.09 <+ 7 c t 1 e  r :a 1 
Weir length (ft.) ........................................................ I, 1-50 GZ: ( s k - t  713j 

Floodplain 

I 

Downstream face 

Upstream face h' / A  l.4 
8 1  

Too Widths 

Effective Flow 

I 

Upstream face 

Downstream Pace 

I 
sridqelCulven Form Form 7 Page 4 at 6 I 

Effective and 
lneffeclive Flow 

10.5 ~ t -  (-rrat/e *lo on IYJ 
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3. ANALYSIS (Cont'd) 

I,oss Coefiic~ents See Opplnd~x 2 of Sect ion Y 
of tk Hydraul ic Report.  

Enlrance loss coefficrenl 

Mannrng's "no value assrgned to the strucLure(s) 

Frlctron loss coefficient through structure (s) 

Other loss coefficrents (e g ,bend 

manhole, etc ) 

Total loss coefficienl 

Weir coeflic~ent 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

1. A. Is there any indication from historical records that  sediment transport (mmluding scour and  depositton) 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes q No 

B Based on the conditions (such a s  geomorphology, vegetalive cover and  development ofthe watershed a n d  stream 
bed, and  hank conditions), is there a potential for debris and sediment transport (including scour a n d  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . .. . . .... . . . . . . ..... . . . . . . . . . . . . . . . . [Ij Yes q No 

2 If the answer to either 1A or  18 is yes: 
A. WhaL is the estimated sedimenl (bed malerial) load? 

cfs (attachgradation curve) 

1 Explain method used to estimate the sediment transport and the depth of scour and/or I 

const~ction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condib'on was felt to be overlv restrictive. Sediment transport and scour analvsis weren't done since they are 
above and beyond the scope of work for a floodplain delineation sbdv. 

B. Will sediment accumulate anywhere through the bridgelculvert?D Yes q No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOODWAV ANALYSIS 

p:xpla~n melhod ofbridge encroachment 

ifloodway run) ~ J / A  P O  AREA) 

- 

SridgeICulvert Form Form 7 Page 5 at 6 



5. FLOOOWAY ANALYSIS (Cont'd) - 
Comments (explain any unustlol silualionu): 

The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report. 

I 
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
appli~lble. In particular, the downstream side of the railroad wasn't sixdid. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

I 

The numbers used to identify the railroad trestles are only valid for this study. 

Attach analysis. 

See t h e  Hydruulics RepocZ. 

8ridgclCulvert Form 

I 
I 
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I 
I 
I 
I 

Form 7 Page 6 of 6 

I 
I 



I FFOFRAL EMERGENCY MANAGEMENT AGENCY I 0.M B Burden No 3067.0148 1 FEMA USE ONLY i 

I 
--- - -  

BRIDGUCULVERT FORM I Exptrcr july 3 1 1994 I 
PUBLIC BURDEN DISCLOSURE NO'I'ICI.: 1 

Public reporting burden for this rorm is estimated Lo average 2 hours per response. The burden estimate includes  he 
time lor reviewing instructions, searching existing d a b  sources, gathering and maintaining the needed da ta ,  and 
corhpleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
Tor reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street ,  S.W., Washington, DC 20472: and to the Office of Management and Hudget, Paperwork Reduction Project (3067. 
0148). Washington, 1)C 20503. 

Community Name: M a r i c o o a  C o u n t y  . A r i z o n a  

Flooding Source: Southern ? a ~ i f i c  R a i l r o a d  
Project Namelldentilier: ~ u C ~ + Y &  Rad &/;n&Zti~n study f qo-6q 

1. IDENTIFIER 

1 Nameof roadway, railroad,eLc.: S n ~ t  h ~ . r  n Taci f ; ~  RaiIroud 1 
1.ocation of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier). 

~ r e s  t / e  * 21 Appcnri m e t e  1:302 Ct. W G t  o f  R w K s  f?d, ( S h e e ~ $ / ~ )  

This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

Modtfied bridgelculvert previously modeled i n  the FIS 

New analysis of bridgelculvert previously modeled in the  FIS 

(Explarn why new analysrs wasperforrned) -3 i5 %he f ; r s t  d@zh;/ed ~ u d y  
I 

of  -the area. 

I I 
2. BACKGROUND 

1 i 
Provide the following information about the structure: 

1 Dimension, material ,  and shape (e.g. two 10 x 5 feet reinforced concreLe box culvert; three 30-root span bridge 
with 2 rows of two 3- fooldiameter circular piers; 40-foot wide ogee shape spillway) 

one 3 0 . - ~  C-t: land - wood ra;lroad t r e ~ $  I s 

I 2 Enlrance geometry oreulverUtype ofbridge opening(e.g. 3 0 U -  75 'wing walls with square top edge, sloping 
embankments and vertical abutments) 

(3 
ilydrdulic model used La a n a l y r  tbe structure (e.g.. FII.'C-2 w i l l  special bridge muln . .  WSPIIO,  IIYII I 

Sioce flooding occurs as the result of ponding against the raised embankments of the railroad, the level-pml reservoir routing routine of 
HEC-I was used to determine water rurfaee elevaiolu based upon stage-storage-discharge dam. The rating curves for the uesdes are 
comprised of flow rhrough the uertle and flow overtopping the railroad. The flaw through the trestle was determined using the wifics 
equation and the overtopping flow was modeled as a broad-crested weir. 

I Complete details on the approach and results of the hydnulie analysis are conwined in Senion 4 of the Hydraulic Repat. notographs and 
survey datn of the railroad swctures me in Appendix A of the Hydrology Report. I 

Note: I f  a n y  items d o  n o t  a p p l y  to submi t t ed  hydrau l i c  analysis ,  ind ica te  b y  NIA 
O n e  f o r m  p e r  newlrevised br idgelculver t  

FEMA Form 81.89E.AUG93 BridgeICulvan Form Form 7 Page 1 at 6 



3. ANALYSIS 

Sketch Lhe downstream face of the structure together with the road profile. Show, at  a minimum, the maxinluln low 
chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. 

I Sketch ihe upstream Pace of ihe structure together with ihe road profile. Show, a t  a minimum, Lhe maximum low 
chord elevation, inverlclevation, and minimum topof road elevation. . I 

aridp.lcu1v.n Form Form 7 Page 2 of 6 
C 



3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s) Show, a t  n minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

Attach plans of t h e  structure (s) certified by a registered Professional Engineer 

r&  
Culvert  length or bridge width (R) 30.5 r ,  

Calculated culvertmridge a rea  (ha) 
by the hydraulic model, if applicable 

'PoLal culvertlbridge a r e a  (Ra) 5-3 ;fZ 

dppenOlx $, Hydrobyy X e ~ r t  

- 

8ridge1Culven Form Form 7 Page 3 of 6 



3. ANALVSIS (Cont'dl 

Elevations Above Which Flow is Effective for Overbanks I I 
I.cfL Overbank Itight Overbdnk 

I Upstream fdce N / A  N/ A 
No ~vev*w;o3 NO O&rTop,p og 

[)ownstredm face 

Minimuml'op of Road Elevation 

I.eR Overbank Right Overbank 

Upstream face BY Li. 75' 
I)ownsLream face 

100-Year Elevations Water Surface Energy Gradient 
Elevations Elevations 

Upstream face 041. 0 N I A  e 
Downstream face 

Discharge Low Flow Pressure Flow Weir Flow 'I'otal Flow 
Amount of flow 

through/over 
the s t ructure  (s) (cfs) 

323 Cf5 0 S23 ~ 6 -  

The  mnximum deplh of 
flow over the  roadwaylrailroad (!I.) ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VIA h h  Q & q p : P  d 

Weir length (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.11h ! 
I TOO Widths 

Floodplain 

Upstream face N / A  

Downstream face 

Tor, Widths 

Effective Flow 

Upstream face 

Ilownstream face 

Effective and 
Ineffective Flow C 

BridgUCulvcR Form Form 7 Page 4 of 6 
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3. ANALYSIS (Cont'd) 

I.oss Coefficients nppend1x 2 of Secfion Y 
of the H y d r a u l i ~  Report.  

Entrance loss coefficient 

Manning's "n" value assigned to the structure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e g., bend 

manhole, etc 

Total loss coefficient 

Weir coeficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

I I 
4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A. Is there any indication lrom historical records that sediment transport (including scour and deposition) can 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  affect the 100-year water surfaceelevations? Yes NO 

B Based on the conditions (such as geornorphology, uegetaliue couer and deueloprnenf of fhe watershed and stream 
bed, and hank conditions), is there a potential For debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 

. . . . . . . . . .  . . . . . . . . . . . .  bridgelculverl? . . . . . . . . . . . . . . . . . . .  .. ... Yes 0 No 

2. If the answer to either 1.4 or 1B is yes: 
A. What is the estimated sediment (bed marerial) load? 

cfs (attach gradation curue) 

I Explain method used to estimate the sediment transport and the depth ofscour and/or I 
deposition This is an existina railroad trestle lhat was oriqinallv built amund 1910. The field survey shows the 1 ~~~ ~~ 

existinq condition of the trestle and the sediment accumulation since it was built. The analvsis of he trestle 
reflects the edstinq condition of the trestle as it was found in the field. Due to the lonq time span fmm 
construction of the trestle to now, some seventy years, it was lett hat there wouldn't be a drastic rise in the 
amount of sediment at he trestle. To have accounted for more sediment hen was found lor h e  existina 
condition was felt to be ovedv restrictive. Sediment transporl and scour analysis weren't done since hey are I 
above and beyond the scope of wok for a floodplain delineation study. I 

B. Will sediment accumulate anywhere through the bridge/culvert?lJ Yes lJ KO I 
Ilyes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOOOWAY ANALYSIS 

I i 
bixplain method olbridge encroachment 

ifloodway run) ~ J / A  Cporrwub AREA) 

8ridg.lCulveR Form Form 7 Page 5 ot 6 



5. FLOODWAV ANALYSIS (Cont'd) 

Comments (explain any unusual slluulions): 

The survey data for the mstles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

I 

I Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

I ' 

The numbers used to identify the railroad trestles are only valid for this study. 

- -- 

Attach analysis. 

See the Hydruutics Repor t .  

Bridp.ICulvert Form Form 7 Page 6 a16 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 0 Burden No 3067.0148 
BRIDGEICULVERT FORM ExprrerJuly 3 1.  1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICE 

I'ublic reporting burden for this f~,rm is estimated to average 2 hours per response. The burden estimate includes Lhe 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 
cohpleting and reviewing the 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, S.W., Washington, DC 20472; and to the Office of Management and liudget, Paperwork Iteduction Project (3067. 
0148). Washington, I)C 20503. 

Commi~nity Name: M a r i c o p a  Count./  . A r i z o n a  . . 

'Flooding Source: S o u t h e r n  ?ac;fic I? a j l r o ~ d  
project Namelldentifier ]3uckey& 1- Rad &/ ;n&to~n  .St udv fa 90-64 

1 IDENTIFIER 

1 Name of roadway, railroad, etc . S n ~ t  her n Taci  f i ~  'F\ai /mad 
2. 1.ocation of bridgelculvert along flooding source (in terms of stream distance or cross-section idenlifier): 

Trestle * 1 2  ~ ~ r ~ y l ' r n a t e l v  < O I Z  f t .  W&SZ of ROO& Rd. 
3. This revision reflects (check one of the following): 

I New bridgelculvert not modeled in the FIS 

Modified bridgelkulvert previousl; modeled in the FIS 

I New analysis of bridgelculvert previously modeled in the FIS I 
(Explain why new a ~ l y s i s  wasperformed) %i5 is %he f &a;/& s t u d y  

I 

of  che a m .  

I I 
2. BACKGROUND 

Provide the following information about the structure: 

1 Dimension, material. and shape (e.g. two 10 x 5 feet reinlorced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- fool diameter circular piers; %foot wide ogee shape spillway) 

One g5.O ft jnvla wood ra i l  m o d  f r o ~ t l ~ ,  - 
I 2.  Entrance geometry ofculverVtype ofbridge opening (e.g. 30"- 75'wing walls with square lop edge, sloping 

embankmenls and vertical abutmenls) I 
I 3 IIydraulic model used to analyze the structure (e.g.. HEC-2 with special b r i d g e  r o u t i n e ,  WSPKO, l l Y 8 )  I 

Since flmdiog occurs as the caul1 of ponding against the raised embanlonenI.9 of the railroad. the level-pool reservoir routing routine of 
HEC-1 was wed to determine waer surface elevations based upon stage-stmgc-discharge &la. The rating curves for the vestles we 
comprised of flow through the trestle and flow overtopping the railroad. The flow through the trestle was dearmined wing he orifice 
equation and he ovenoppiog flow was modeled as a broad-eresled weir. 

Complele details on the approad and resulu of the hydraulic analysis are eonwined in Seaion 4 of the Hydraulic Repon. Photographs and 
survey data of the railmad S W C N T ~  are in  Appendix A of the Hydrology Report. 

Note: If a n y  i t ems  d o  n o t  a p p l y  to submit ted hydraul ic  analysis. ind ica te  by NIA 
* O n e  fo rm  per newlrevised bridge/culvert  

FEMA Form 81-89E. AUG 93 llridpeKvlvert Form Form 7 Page 1 of 6 



3.ANALYSIS 
I 

Sketch Lhe downstream face oTLhe structure logether with the road profile. Show, a1 a minimum, the rnaxinlutn low 
chord elevation, invert elevation, minimum Lop of road elevation, and ineffective flow widths. 1 

I 
$1 2 I 

I 
I 
I 

, I 
I 

D o w n  s - ~ r - m  S i d e .  ' . I 
Sketch the  upstrcam face uf the structure together with &he road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert elevation, and minimum topof road elevation. . 

I 
I 
I 
I 
I 

- 
BridgeiCulvcrt Form Foam 1 Page 1 of  6 
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3.ANALYSlS (Cont'd) 

Sketch the plan view of the structure(s) Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

Attach plans of the  structure (s) certified by a registered Professional Engineer 

Culvcrt length or bridge width(R) ~ 5 0  ~t 

Calculated culvertmridge area fft 1) 
by the hydraulic model, ifapplicable 

'I'okl culverthridge area (II 1) loY.6 r t l  

BridgelCulver~ Form Form 7 Page 3 of 6 



3. ANALYSIS (Cont'd) 
I 

Elevations Above Which Plow is Effective for Overbanks 

l.efL Overbank Right Overbank 

I 
N / h  1 Upstream face hl 1 A 

N a  0 ~ e ~ r o : p ; n g  do O v e r t g f p i f l g  
L)ownslream face 

I 

Minimum Too of Road Elevation 

I 
Ideft Overbank Right Overbank 

043 .45  W3.95 

I 
Upslream face 

Y o p  Of Rai l  

i)ownstream face ( a t  ~ r e s c l e ~  12) (fiT%5;;% Y ) I 
100-Year ElevaLions Water Surface Itnergy Gradient 

Elevations Elovations 
I 

Upstream face 8SI-8 N / A  

Downstream face 

Low Flow Pressure Flow Weir Flow 'I'otal I"iow Discharge 
Amount of flow 

throughlover 850 G ~ S  535'0 CG 
the  s t ructure  (s) (cfs) 

'I'he maximum deplh of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flow over the  roadway/raiiroad(ft.) N/A "0 &bec&'l"','" .- 

Weir length (ft,) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  )I/ 4 

TOD Widths 
Floodway Floodplain 

Upstream face N /A N / A  

Downstream face 

TOR Widths 
Effective and 

Effective Flow Ineffective Flow 

UpsLrenm face 
q , 5  -ft m t l  +I 2 

I)ownstream face 

I 
I 

BridgelCulveti Form form 7 page 4 0 1 6  
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3. ANALYSIS (Cont'd) 

Loss Coefficients S~.E f l~pcndtx 2 of Section Y 
of t h e  Hydraulic; Report. 

Entrance loss coeflicient 

Manning's "no value assigned to the strucLure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total loss coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

13 Based on the conditions (such asgeomorphology, uegetaliue cover and deuelopmenl ofthe watershedand stream 
bed, and  hank conditions), is there a potential for debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgelculvort? . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . , . . . . . . Yes No 

I 

2. If the answer to either 1A or 1B is yes: 
A. What is the estimated sedimentfhed material) load? 

cfs fattachgradation curve) 

1. A .  Is there any indication from historical records that sediment transport (including scour and  deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No I 

I Explain method used to estimate the sediment transport and the depth of scour and/or 

deposition This is an existinq railmad trestle that was oriainallv built around 1910. The field suwey shows the 
existinq condition of the trestle and the sediment accumulation since it was built. The analysis of the treslle I 
reflects the existinq condition of the trestle as it was found in the field. Due to the lonq time span from I 
construction of the trestle to now, some sevenlv years, it was felt that there wouldn't be a drastic rise in the I ~ 

amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was felt to be ovellv restlictive. Sediment transport and scour analvsis weren't done since they are I 
above and beyond the scow of work for a fl00d~lain delineation study. I 

I B. Will sediment accumulate anywhere through the bridgelculvert?[Il Yes No I 
If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOOOWAY ANALYSIS 
- -- 

I.:xpldin mclhod ofbridge encroachment 

~tloodway run) a 

I I 
~rdg.lCulwnForm Form 7 Page 5 ot 6 
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5. FLOODWAY ANALYSIS (Cont'd) 

Comments lexplarn any unusual slluulionu): 

- 

The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Repon I I 

I 
Since oiily ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
snreads out and then isn't a defined draina~e course downstream of the railroad. 

I 

Attach analysis. 

See the  Hydraurics ReporZ. 

A description of the hydraulic analysis is located in the Hydraulics Repon, Study Documentation Section 4. 

The numbers used to identify the railroad trestles are only valid for this study. 

BridpcICulvert form 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 
BRIDGUCULVERT FORM Exp,rerluly 31. 1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICk: 

I'ublic reporting burden for this form is estimated Lo average 2 hours per response. 'The burden eslimate includes 1he 
tin)e fur reviewing instructions, searching existing data  sources, gathering and maintaining the needed da ta ,  and 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
ror reducing this burden, to: Infurmalion Collections Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20172: and Lo the Office of Management and Rudget, Paperwork Reduction Project (3067. 
01481. Washington. L)C 20503. 

Flooding Source: Southern T"cific R a i I r o a d  

Project Name/ldentifier: Duckqa VOCd & / ; I ) c ~ ~ ; u ~  St U ~ V  fa 90- 64 
1 IDENTIFIER 

I Name of roadway, railroad, e tc  .  SOU^ her n ?aci f ; ~  Rai / r o d  
2 1.ocation of bridgelculvert along flooding source (in terms of s t ream distance o r  cross-section identifier) 

+ 13 f i e s  tle 

I 3. This revision reflects (check one ofthe following): 

New bridgelculvert not modeled in the FIS 

I Modified bridgelculvert previously modetedin the FIS I 
I 0 New analysis of bridgelculvert previously modeled in the  FIS I 

(Explain why new analysis wosperforrned) -3 iS %he f ; P S ~  &trailed 5Zudy , 
o f  -the area,. 

I 
2. BACKGROUND 

I I 

I Provide t h e  following information about the structure: I 
1 Dimension, material ,  and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 

with 2 rows of two 3- foot d iameter  circular piers; 40-foot wide ogee shape spillway) 

One 30.5 ft lonq  - wood rccilroa,d f r e s t l e  

I 2 Entrance geometry o fcu lver f f typof  bridge opening(e.g. 3 0 U -  75 "wing walls with square top edge, sloping 
embankments and vertical abutmenls) I 

I I. 
ilydraulic model used to analyze the  structure (e.g.. IIZC-2 with s p c i u l  bridge rouline. W S P R O  lIYXl I 

Since flooding occurs as the result of ponding against the raised embankmenu of the railroad, the level-pml reservoir routing routine of 
HEC-1 was used to determine waler surface elevations based upon smge-staage-discharge data. rile nting curves far the vestles are 
comprised of flow through the trestle and ilow overtopping the railroad. The flaw through the 1m.lle was detemlined using the orifice 
cquntion and the ovenopping flow was modeled as a broad-nested weir. 

Complete detals on the approach and nsulu of the hydrad~c analysts are conwned in Sealon 4 af 1112 Hydraulnc Repan. Photographs and 
survey data of the ratlrmd swctures am in  Appendnr A of the Hydrology Repon. 

Note: If a n y  i t ems  d o  n o t  a p p l y  to s u b m i t t e d  hydrau l i c  analysis ,  ind ica te  by  NIA 
* O n e  f o r m  per newlrevised br idge/culver t  

FEMA Form 81.89E.AUG93 Form 7 Page 1 a1 6 



3. ANALYSIS 

Sketch the downstream face o f the  structure together with the road prolile. Show, a t  a minimum, the maximum I O W  

chord elevation, invert elevation, minimum Lop of road elevation, and ineffcclive flow widths. 

i 
I 
I 
I 
I 
I 
I 

S k e k h  the  upstream face of the  s t ructure  together with ihe  road profile. Show, at a minimum, the maximum low 
chord elevation, inverLelevation, a n d  minimum top of road elevation. , 

B r w C u l v e r f  Fotm Form I Page 2 of 6 
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3. ANALYSIS (Cont'd) 

/sketch the plan view u f  the structure(s) Show, at a minimum, the skew angle, cross-section locations, distances 
(between cross sections, and length of structure (s). I 

Anach plans of the structure (s) certified by a registered Professional Engineer. 

Culvert length or bridge width (R) 30.5 65 

Calculated eulvcrtmridge area f f t  1) 

by the hydraulic model, ifapplicable 

0.k 2 
'Total culverfiridge area (Rz) 29-(1 - L  

App3nd;f J , Hydroiogy 2 ~ ~ 5  

llridgUCulvert Form Form 7 Page 3 of 6 



3. ANALVSlS(Cont'd) 

Elevations Above Which Flow is Effective for Overbanks 

l.cfL Overbank Right Overbank 

N / A  ' Upstream face N / P i  
No 0 v e r ~ O r ; ~ i r ~  l\i0 O ~ e r t O p p i n ~ a  

1)ownstream face 

Minimuml'op of Road Elevation 

!.eft Overbank Kight Overbank 

8 Y  q.. 73 09% 73 Upstream face 
( ~ t  $r&tle  * 12 1 At srcsest'e X ! _ ? )  

Downstream face 

100-Year Elevations Water Surface Energy Gradient 
Elevations Elovations 

Upstream face 0 Y3.b (5 h&92*,4 N 14 
Downstream face 

Discharee Low Flow Pressure Plow Weir Flow 'I'otal Flow 
Amount of flow 

throughlover 
Z5Y GGS 0 - F- 

the s t ructure  (s) (cfs) d 2 5 ~ f i  

'I'he maximum depth of 
flow over the roadwaylraiiroad (ft.) ..................................... N/A NO . ( ~ ! / z c $ u ~ ~  .p :a 

J 

Weir length (ft.) ........................................................ N/  A 

Too Widths 
Floodplain Floodway 

Upstream face NIA N/& 
Downstream face 

Too Widths 

Effective and 
Effective Flow InefTective Flow 

Upstream face 30,s f+ /-Treit/e 19 
Oownstream face 

I 
I 
I 
I 
I 
I 
I 

BridqelCulvert Form Form 7 Page 4 01 6 
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3. ANALYSIS (Cont'd) 

t.oss Coefficients 5~ Rppendrx 2 of Secfion Y 
of the  Hydraulic Report. 

Entrance loss coefficient 

Manning's "n" value ass~gned to the structure(s) 

IPrict~on loss coefficient through structure (s) 

Other losscoefficients (e g ,bend 

manhole, etc ) 

Total loss coefficient 

Weir coellicient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

I 4. SEDIMENTTRANSPORT CONSIDERATIONS 

2. If the answer to either 1A or 1B is yes: 
A. What is the estimated sediment (bed malerial) load? 

I 
I 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-~ea r  water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes NO 

t3 Based on the conditions (such as geomorphology, vegelalive cover and developmenl oflhe watershed and stream 
bed, and hank conditions), is there a potential for debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . Yes No 

1 I 
Llrdg./Culven Form Form 7 Page 5 ot 6 

I 

I 

1 
I 
I 
I 
I 

cfs (attach gradation curue) 

Explain method used to estimate the sediment transport and the depth of scour andlor 

deposition This is an existinq railroad trestle that was oriqinally built around 1910. The field suivev shows the 
existind condition of the trestle and the sediment accumulation since it was built The analvsis of the trestle 
reflects the existina condition of the trestle as it was found in the field. Due to the lona time span from 
const~ction of the trestle to now, some seventv years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condilon was felt to be overly restrictive. Sediment transport and scour analysis weren't done since they are 
above and beyond the scow of work for a floodplain delineation study. 

B. Will sediment accumutatc anywhere through the bridgelculvert?n Yes No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

I 
5. FLOODWAY ANALYSIS 

I 
Kxplain method of bridge encroachment 

a flood way run) A / h  C P O N O ~ N ~   ARE^) 



5. FLOOOWAV ANALYSIS (Cont'd) 

Commentslesplain any unusual siluulions): I 

I Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In pQtticular, the downsueam side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there. isn't a defined drainage course downsueam of the railroad. 

The numbers used to identify the railroad trestles are only valid for tbis study. 

I 
The survey data for the trestles m s  from Appendix A of the Hydrology Report. and from Section '2 of the 
Study Documentation located in the Hydraulics Report 

A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

Attach analysis. 

See the H y d r ~ ~ u ~ i c ~  Reporr.  

1 
I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067.0148 
BRIDGE'CULVERT FORM Exo~resluly  31. 1994 . 

PUBLIC HURDEN DISCLOSURE NO'I'ICE 

I'ublic reporting burden for this form is estimaled to average 2 hours per response. The burden estimate includes the 
tirfe for reviewing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 
completing and reviewing the form. Send comments regarding the accuracy of thc burden estimate and any suggestions 
for reducing this burden, to: lnforma~ion Colleclions Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20172; and to the Office of Management and Rudgel, Paperwork Reduction Project (3067- 
01481, Washington. I)C 20503. 

Community Name: M a r i c o o a  A r i z o n a  

Flooding Source: Southern  F a c i f i ~  R u i I r o a d  

Project Narnelldentifier BUG~@,Y@. A K ? 5  naod n&Lt;~n 5% udv fa 9 0 - 6 4  
1. IDENTIFIER 

I I .  Nameofroadway, railroad,etc.: SOU* her n ?@ci-fic i?ai/mad 1 
2.  1,ocation of bridgelculvert along flooding source (in terms of stream distance or cross-scction identifier): 

~restt& * l q  Au~roxirne*e /~  3.6s , Kt. #eJt  of -rner ad.  
3. This revision reflects (check one of the following): 

0 New bridgelculvert not modeled in the FIS 

I Modified bridgelculvert previously modeled in  the FIS I 
0 New analysis ofbridge/culvert previously modeled in  the FIS 

(Explain why new analysis wasperformed) %a is %he f ;rst det;u;/d s t u d y  
I 

o f  -the a m .  

I 
2. BACKGROUND 

1 1 

1 Provide the  following information about the  structure: I 
1 Dimension, material. and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 

with 2 rows of two 3- fool diameter circular piers; 40-foot wide ogee shape spillway) 

one 19.5 ft. lona  wood ro;Iroc~d -trrestle 

I 2.  Entrance geometry olculvertltypeofbridge opening (e.g. 30U- 75 'wing walls with square top edge, sloping 
embankments a n d  vertical abutmenls) 

I 3 flydraulic model used to analyze the  structure (e.8.. tIIs'C-2 wilh special bridge roullne. WSPHO. IIYXI 

Since flmding occtvs as the result of pouding against the raised embankmenu of the milroad. the level-pool reservoir routing routine af 
HEC-1 was used to deternline water surface elevations based upon stage-stwage-discharge data. Ills rating 'urves for h e  trestles are 
comprised of flow hrough the trestle and flow overtapping the railrand. The flow through the trestle was determined using the orifice 
equation and the overtopping flow ws.; modeled as a broad-crested weir. 

I Complete details on the approach and results of the hydraulic analysis are conblined in Sedion 4 of lhe Hydraulic Repwt. Photographs and 
SUNey data of llle railroad strudures are in Appendix A of the Hydrology Report. 

Note: I f  a n y  i t ems  d o  n o t  a p p l y  to submi t t ed  hydrau l i c  analysis.  ind ica te  by  N/A 
O n e  f o r m  per newlrevised br idge/culver t  

F E M A  Form 81-89E. bUG 93 BridpeICulvert Form Form 7 Page 1 at 6 



3 ,  ANALYSIS 

Sketch the downstream face of the structure together with the road profile. Show, at  a minimun~, Lhe maxinluin luw 
chord elevation, invert elevation, minimum top of road elevation, and ineffective f low widths. (1  

8ridgdCulven Form Fatm 1 Page 1 of 6 
C 

i 

RIX Balls5-b / 

I 19s' I 

4.0' 

* 

SkeLch the upslream Tnce of the structure together wilh Lhe road profile Show, a t  a mlnimum, the maximum low 
chord elevalion, invert elevation, and minimum topof road elevation. 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



3. ANALYSIS (Cont'd) 

Sketch the  plan view of the  structure(s)  Show, a t  a minimum, the  skew angle, cross-section locations, distances 
between cross seclions, and length of structure (s) 

Attach plans of thes t ructure  (5) certified by a registered Professional Engineer. 

Culvcrl  length o r  bridge width (ft) 19.5 f t  

Calculated culvertmridge a r e a  (R 2) 
by the  hydraulic model, ifapplicable 

'rota1 culver thr idge  a r e a  (R2) 26.q fta 
f i ~ r d , / .  J, / f y d r ~ / 0 3 y  '2 5r;sr t 

8ridg~ICulvertForm Form 7 Page 3 of 6 



3. ANALYSIS (Cont'd) 
I 

Clevations Above Which IPlow is Effective for Overbanks 

1 Upstream race 

I)ownstream face 

I.cR Overbank 

Minimum Top ofKoad Elevation 

[.eft Overbank 

Upstream face 

I)ownstream face 

100-Year Elevations 

Upstream face 

Downstream face 

Water Surface 
Elevations 

843, C, Ishat; $11) 

Right Overbank 

Right Overbank 

Energy Gradient 
Elevations 

N /A 

Discharge Low Plow Pressure Plow Weir Flow 'I'otal l'low 1 
4mount  offlow 

throughlover 
the  structure (s) (cfs) 173 ~ f 5  0 173 cfs 

I'he maximum depth of 
/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flow over the  roadwaylrailroad (ft.) N. F >tc ~9k r  taep:'r,g 

Weir length (It.) ...................... .. ...... . . . . . . . . . . . . . . . . . . . . . . . . .  bl / A  

Too Widths 
Floodplain 

Upstream face bJ/h 

Downstream face 

Too Widths 

Effective Flow 

Upstream face 

Floodway 

Effective and 
Ineffective Flow 

[)ownstream face T 

Bridpe/CulveR Fwm Form 7 Page 4 of  6 
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3. ANALYSIS (Cont'd) . 
1.0s~ Coefficients SLC Qppend~x 2 of Section Y 

of the  Hydraulic Report. 
Entrance loss coeff~cienl 

Manning's "n" value assigned to the structure(s) 

Friction loss coefficient through structure (s) 

Other loss coefiicients (e g ,bend 

manhole, etc ) 

Total loss coefticienl 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENTTRANSPORT CONSIOERATIONS 

A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

L1 Based on the conditions (suchasgeomorphology, uegetatiue cover and deuelopmenl ofthe walershed and stream 
bed, and  hank conditions), is there a potential for debris and sediment transport (includingscour and  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . Yes q No 

If the answer to either 1A or 1B is yes: 
A. What is the estimated sediment (bedmaterial) load? 

cfs (attach gradation curve) 

Explain method used to estimate the sediment transport and the depth of scour and/or 

deposition This is an existinq railroad trestle that was oriqinally buin around 1910. The lield survey shows the 
existinq condib'on of the trestle and the sediment accumulation since it was built. The analysis of the trestle 
reilects the existinq condition of the trestle as it was found in the lield. Due to the lona time span from 
const~ction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq I 
condition was felt to be ovellv restrictive. Sediment Itansport and scour analysis weren't done since they are 
above and beyond the scope of work lor a floodplain delineation study. I 

I 
I 

Bridg.ICulwen Form Form 7 Page 5 ot 6 

B. Will sediment accumulate anywhcre through the bridgelculvert?O Yes No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculverl? 

I 5. FLOODWAY ANALYSIS 

I 
I 

Kxpld~n method of bridge encroachment 

(floodway run) rd/a  PON NO IF(& ~ G A )  



5.  FLOOOWAY ANALYSIS (Contad) 

Commenls lerplain any unusual slluutions): I 
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. I I 

I 
The survey data for the trestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

The numbers used to identify the railroad trestles are only valid for this study. 

I 

Attach analysis. 

See the Hydruurics Report;. 

Eridge/Culvert Form 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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t FEDERAL EMERGENCY MANAGEMENT AGENCY I 0 . M  B Burden No 3067.0148 1 FEMA USE ONLY i 

I BRIDGVCULVERT FORM I ~ x p l r e z  JUIY 31. 1994 I 
PUBLIC RURDEN DISCLOSURE NO'I'ICI.: I 

I'ublic reporting burden for this rorm is estimated to average 2 hours per response. The burden estimate includes the 
ti e for reviewing instructions, searching cxisting data  sources, gathering and maintaining the needed da ta ,  and 
coXpletingand reviewing the  form. Send comments regarding the accuracy of the burden estimate and any suggestions 
Tor reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20472: and to the Office of Management and Budget, Paperwork Reduction Project (3067- 
0148). Wdshlngton. 1)C 20503 I 
C o m m u n ~ t y  Name M n r i c o ~ a .  Countv  . A r i z o n a  

Flooding Source: Southern ?h.cific Railroad 
Project Namclldentilier: @IlckC?'& nad &/;neat;~n S t u d y  F a  so-64 

1. IDENTIFIER 

Name of roadway, railroad, etc.: SOU* her n Taci  f i ~  Rai / c o d  
, 1.oeation of bridgelculvert along iloodingsource (in terms of stream distance or cross-section identifier) 

-/-rest/& 1-5 P ~ ~ r a ~ ; n a t  I;3zo ft. w e t  oc W i J ~ o n  A ~ c .  
This  revision reflects (check one ofthe following): I 

New bridgelculvert not modeled in the FIS I 
Modified bridgelculvert previously modeled in  the FIS I 
New analysis of bridgelculvert previously modeled in the FIS I 
(Explain why newamlys rs  wasperforrned) -3 iS %he C;r5 t  &tail& s t u d y  
o f  -the &fl(L. 

, 

I 1 
2. BACKGROUNO 

I Provide Lhe following information about the structure: 

I Dimension, material ,  a n d  shape (e.g. two 10 x 5 feet reinforced concrele box culvert; three 30-foot span bridge 
with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One 15.5 TC /or - 4 wood ra i  ) r o d  %rest ie 
Entrance geometry ofculverUtype ofbridge opening (e.g. 30'- 75 'wing walls with square lop edge, sloping 
embankments and vertical abutmenlsl 

tIydraulic model used to analyze the  structure (e.g.. fI15C-2 wilh specia! bridge rouline, WSPKO. IIYX) 

Since flooding occurs w the r m l t  of ponding against the raised embankments of the railroad, the level-pool reservoir routing routine of 
HEC-I was used to determine water surf= elevuioos based upon swgedaage-discharge &w. The rating cwves for he trestles are 
compised of flow through the trestle and flow overtopping the railroad. Tl~e flow through the trestle was determined using the orifice 
equation and the overtoppiog flow was modeled as a broad-crested weir. 

Complete details on the approach and results of the hydraulic analysis are conwined in Seaion 4 of the Hydraulic Repm. Photographs and 
survey dam of the railroad smcturu are in Appendix A of the Hydrolagy Repart. 

- - -- 

Note: If a n y  i t e m s  d o  n o t  a p p l y  to submi t t ed  hydrau l i c  analysis.  ind ica te  b y  NIA 
' O n e  f o r m  p e r  newlrevised br idge/culver t  

FEMA Form 81-89E.AUG93 8ridgelCulvefi Form Form 7 Page 1 of 6 



I Sketch the downstream face of the structure Logether with the road profile. Show, a t a  minimum, the maxinluln low 
chord elevation, invert elevation, minimum top of road elevation, and ineffective flow widths. 

Sketch the upstream Pace of the structure together with the road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert elevation, and minimum topof road elevation. 

I I 

BridpclCulvert Form Form 7 Page 1 of  6 
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3. ANALYSIS ICont'd) 

Sketch the plan view of Lhe structure(s) Show, at a minimum, the skew angle, cross-sectlon locations, distances 
between cross sections, and length ofstrucLure (s) 

Attach plans of the structure b) certified by a registered Professional Enaineer. 

CulvcrL length or bridge width (fl) 155- +% 

Calculated culvcrfiridge area (R 1) 

by the hydraulic model, ifapplicnble 

'Pohl culverWbridge area (n8) 28.0 fti 
4,xendtx J; +dcoh5y Tqoc? 

- 

BridgeICulvcrt Form Form 7 Page 3 of 6 



ElevaLions Above Which Flow is Effective for Overbanks I I 

Minimuml'oo of Road Elevation 

[.eft Overbank 

I.efI. Overbank Itight Overbank 

043,  4 6  @33- 3-;' 1 Upstream race 

Upstream face 

I)ownsLream face 

I 

\ fit +ws~15 %!= I 5  ) 

100-Year Elevations Water Surface 
Elevations 

Upstream face @3,6 ( s h e e t  

Kighl Overbank 

Energy Gradienl 
Elevations 

Downstream face 

Uischaree Low Flow Pressure Flow Weir Plow 'I'otal Flow 
Amount of flow 

througWover 300 C f 5  
(iiit/e#)5 only ) the s l ructure  (s) (cfs) 

$+$ See Sedion q.7 Appendix 2 Of t h e  H y d o o u i i c ~  Repopt ?or an 
explanatiOr ofithe f l o w  d;5t r ib&t ioh e ~ o c i e f e d  W t h  ThzsTfe I 

'I'he maximum depth of and 5ubbasin 54'. 
flow over the roadwaylrailroad (fi.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Weir length (ft.) ........................................................ I550 4-E r 
Too Widths 

Floodplain 

Upstream face id /h' 

Downstream face 

Too Widths 

Effeclive Flow 

Upstream face 

I)ownstream face 

Floodway 

Effective and 
IneffecLive Flow 



1.oss Coefficients See Oppendtx 2 of Section Y 
of t h e  J i y d c a u l i ~  Report. 

Entrance loss coefficient 

Manning's "n" value assigned to the structure(s) 

Friction loss coefficient through structure fs) 

Other loss coefficients (e g., bend 

manhole, etc ) 

Tolal loss coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records that sediment transport (including scour anddeposition) can 
affect the 100-year water surfaceelevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes NO 

B Based on the conditions (such asgeomorphology, uegetaliue couer and deueloprnent ofthe watershed and stream 
bed, and hank conditions), is there a potential for debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . , . . . . . . . . . . , , . . . . . . Yes 0 No 

2. If the answer to either 1A or 1B is yes: 
A. What is the estimated sediment (bed malerial) load? 

cfs (attach gradation curue) 

Explain method used to estimate the sediment transport and the depth of scour andlor 

deposition This is an existinq railroad trestle that was oriqinallv built amund 1910. The field survey shows the 
existinq condition of the trestle and the sediment accumulation since it was built. The analvsis of the trestle 
reflects the existinq condition of the trestle as it was found in the field. Due to the Ions time span fmm 
construction of the trestle to now, some sevenhr vears, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was felt to be ovellv restrictive. Sediment transport and scour analysis weren't done since they are 
above and bevond the scow of wok for a floodplain delineation study. 

B. Will sediment accumulate anywhere through the bridgelculvert?[lll Yes 0 No 

Ifyes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

5. FLOODWAV ANALYSIS 

t<xplain method ofbridge encroachment 

ifloodway run) ~ I / A  C ~ o ~ o r u b  fl~~fll 

BridgwCulvcn Form Form 7 Page 5 ot 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (erylain any unusual siluutions): 

- 

The s w e y  data for the mstles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

I 
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. I I 

I 

The numbers used to identify the railroad trestles are only valid for this study. 

Attach analysis. 

See the H y d r u u I i c ~  ReporZ: 

B r i d ~ I C u l v e r t  Form 

I 
I 

Form 1 Page 6 of 6 
I 
I 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 hi B Burden No 3067.0148 
BRIDGUCULVERT FORM Expres lu ly  31 1994 

PUHLlC BURDEN DISCLOSURE NO'I'ICk: 

I'ublic reporting burden for this form is estimated Lo average 2 hours per response. The burden estimate includes the 
time for reviewing instructions, searching existing data  sources, gathering and maintaining Lhe needed da ta ,  and 
completing and reviewing the  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,  S.W., Washington, DC 20472; and to the Ofice  of Management and Hudgel, Paperwork Reduction Proiect (3067- 
0148). Washingon.  1% 20503. I - - 

Community Name: M a r i c o ~ a  C o u n t y  . Arizona. 

Flooding Source: Sou the rn  'S3acific RdIrou,d 
Project NamelIdenliIier Duckeye AW RODd i b / i n & t ; b n  S t u d v  fa 90-64 

1. IDENTIFIER 

1. Name of roadway, railroad, e~c. :   SOU^ her n ?aci T;G Rai )road I 
2 1.ocation of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier). 

~ e s t l e  + 16 A D O C O X ;  ~ ) a t e / v  3, YY2 f t: west OF W;lsoh A&. 
3 This revision reflects (check one ofthe following): 

New bridgelculvert not modeled i n t h e  FIS 

Modified bridgelculvert previously modeled in  the  FIS 

New analysis  ofbridgelculvert previously modeled in the FIS 

(Explain why new anulysis wasperforrned) 7 h &  iS %he f i r ~ t  deCu;/ed ~ u d y  
o f  -the a m .  

I 

I I 
2. BACXGROUND 

( Provide t h e  following information about the  structure: I 
1 Dimension, material ,  and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 

with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One 19.5 Ft- lona wood r ~ ; i r o a d  -t:res+,ie 

I 2. Entrance geometry of culverUtypeofbridgeopening (e.g. 30'- 75'wing walls with square Lop edge, sloping 
e m b a n k m e n b  a n d  vertical abutments) I 

3 IIydraulic model used Lo analyze the  structure (e.g., IIIr'C-2 with specinl bridge routine. WSPHO. I I Y X )  

Since flaxling occurs as the result of ponding againsf the raked embPnlrmeoVl of the rpilmd, the level-pool reservoir routing routine of 
HEC-1 was used to determine water surface elevations based upon stage-naage-dischuge data The rating curves for the trestles are 
compised of flow through the trestle a d  flow overtapping the railmad. The flow thmugh the trestle was determined using the orifice 
equation and the overtopping flaw was modeled as a braad-crested weir. 

Complete details on the approach and ruults of the hydraulic analysis an eonlained in Sedioo 4 of the Hydraulic Rep&. Photographs and 
survey dam of the railrasd structures are in Appendix A of the Hydrolqy Repoh 

Nore: I f  a n y  i t e m s  d o  n o t  a p p l y  t o s u b m i t t e d  hydraulicanalysis,indicate b y  NIA 
O n e  f o r m  p e r  newlrevised br idgelculver t  

FEMA Form 81.89E. AUG 93 llridgeXulven Form Form 7 Page 1 of 6 





3. ANALYSIS (Cont'd) 

Skelch the plan view of the structure(s) Show, at a minimum, the skew angle. cross-section locations, distances 
between cross sections, and length of structure (s) .  

i 

, - 
, . , ! 

. . 
! (374. 

,' , . . 
/ 9 5 x !  /do d 7 ~ ' s ~ 6  , , 

. . 4 . .  
. . , . 

. . : : .  , . . , !  . , 

, . . 

. . 
, . 

, . 
! !  ! : : I  . , . . . . , . . 

A'/ 
/ '  

, . , . 
' 1 1 . !U . / .  , 

I ! \  * : . !  

. . -- . . i  i 1 ' '  , , : , .  

, : . , 
I i I . . : , . . ! .  

, # i . .  
; : . :  

i !  

, , ! \ . . . . , 5 

j ! ! t I , . ' . ! !  . , 

I . , 
, : ,  . j :  

i ! i i :  
. . ,  , . , , , 

I , . .  ' ! : : ! ! , . .  . . 
. . I . '  . . 

Attach plans of the structure (s) certified by a registered Professional Engineer. 

Culvert length or bridge width (R) 14.5 4-e 
Calculated culvert/bridge area ( I t s )  

by the hydraulic model, ifapplicable 

'rob1 culverubridge area (Rz) 11. $3 T t z  - 
Appercir Hy&G,oqj R & ~ r z  

BrdgeICulverc Fotm Form 7 Page 3 at 6 



3. ANALYSIS LCont'dl 

Elevations Above Which IFlow is Effective for Overbanks I I 
I Upstream face 

I.cfL Overbank Ilight Overbank 

893. 6J  093 .3V  

I Oownstream face 

Minimum Tooof Road Elevation 

Ideft Overbank 

Upstream face 

1)ownstream face 

100-Year Elevations 

Upstream face 

(fit trestle #. 16 ) 

Water Surface 
Elevations 

5%. I; ( 5 k . e  ti74 
I<nergy Gradient 
Elevations 

Right Overbank 

Downstream face 

Discharee Low Plow Pressure Flow Weir Flow 'I'otal Flow 

I 
I 

Amount of flow 105 c - C ~  46 c f 5  
throughlover 

(7i9stle *!b t,: ,.) ( q ~ y  .# the s t ructure  (s) (cfs) ot -rr.s:je #I6 

See Sec%ior Y.7 h e r d i f  2 the Hyd~drazi:~~ %e;orZ, f p r  an 
@%P~rzr,ation ?C tha ;:c.;/ <:2 ' j~~ ,=~ .T i~ f i  ~ ~ O C ; S - ~ ^  - - -  '01 , z  ,* 

'I'he maximum depth of <r&t/e. .#16 ann 3 b b ;  ,ry. 
flow over the roildwaylrailroad (R.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  az6 -% (?,?d-rt ,w.. --*id& 16) 

I .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Weir length (ft.) 1 .5270  4% 

= r 
I Too Widths 

Floodplain 

Upstream face N I A  
Downstream face 

TOP Widths 

EfTeclive Flow 

I Upstream face 

Effective and 
Ineffective Flow 

I 1)ownstream face 

EndwCulvert Form Form 7 Page 4 o l 6  
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3. ANALYSIS (Cont'd) 

[.ass Coeficients Scc Rppendtx 2 of S e ~ t i o n  rl 
OC the  Hydraul ic  Report. 

Entrance loss coefficient 

Manning's "n" value assigned to the struclure(s) 

Friction loss coefiicient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

ToLal loss coefficient 

Weir coefficient 

Pier coefiicient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A.  Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes q No 

B Based on the conditions (such as geomorphology, ve~etatiue cover and development ofthe watershed and stream 
bed, and hank conditions), is there a potential for debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvcrt? . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . . . . . . . . . . . Yes No 

2. If the answer toeither 1A or 1B is yes: 
A. What is the estimated sedimenlfhed malerial) load? 

cfs (attach gradation curue) 

Explain method used to estimate the sediment transport and thcdepth of scour andlor 

deposition This is an existinq railroad trestle that was oriqinallv built around 1910. The field sunrev shows the 
existinq condition of the trestle and the sediment accumulation since it was built. The analvsis of the trestle 
reflects the existinq condition of the trestle as it was found in the field. Due to the Ions time span from 
construction of the trestle to now, some seventy years, it was felt that them wouldn't be a drash rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq 
condition was felt to be ovedv restrictive. Sediment transport and scour analvsis weren't done since thev are 
above and beyond the scope of work for a floodplain delineation studv. 

B. Will sediment accumulatc anywhere through the bridgelculverL?n Yes q No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

I 5. FLOODWAY ANALYSIS 

I 1 

I I 

I 
Or~dgcICulvan Form Form 7 Page 5 ot 6 

- 

I 
I 

Kxpldin meLhod ofbridge encroachment 

ifloodway run) d / h  C P O N ~ I N ~  AREA) 



5. FLOODWAV ANALYSIS (Cont'd) 

:omments (explain any unusual slluulions): (I 
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I 
The survey data for the mstles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. b 
The numbers used to identify the railroad Vestles are only valid for this study. 

Attach analysis. 

See t h e  Hydruurics 'Reportr. I 

8ridgllCulvert form Form 7 Page 6 of  6 
I 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.E. Burden No. 3067.0148 

BRlDGElCULVERT FORM Expires ~ u l y  31. 1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICb: 

I'ublic reporting burden Tor this form is estimated Lo average 2 hours per response. The burden estimate includes the 
t i y e  for reviewing instructions, searching existing data sources, gathering and maintaining the needed data ,  and 
completing and reviewing the  form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: lnrormation Collections Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20472; and to the Office of Management and Rudget, Paperwork iteduction Project (3067- 
0148),  Washington, 1)C 20503. 

Community Name: M a r i c o ~ a .  C ounf Y . A r i z o n a  

Flooding Source: Southern Tacif ic Railroad 
Project NamelIdentilier: Buckqve Rad &l;neat;on S t u d y  fa 90-64 

1 Name of roadway, railroad, etc.: Sou* her n Taci f i ~  Rai /rnUd 
2. I.ocation of bridgelculvert along flooding source (in terms of stream distance o r  cross-section identifier): * 17 -es tIe 
3. This  revision reflects (check one ofthe following): 

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled i n  the FIS 

New analysis of bridgelculvert previously modeled in the  FIS 

(Explain why newanalysis wasperformed) 7 % ~  iS %he C ; r ~ t  deziz;led s ~ u d y  
o f  -the C L m e  

, 

I I 
2. BACKGROUND 

( Provide t h e  following inrormalion about the structure: I 
I Dimension, material ,  and shape (e.g. two 10 x 5 feet reinforced concrele box culvert; three 30-foot span bridge 

with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One 30.5 F t  Iona v~ood ra;/roa.A t Ie 

2. Entrance geometry ofculverfftype ofbridge opening(e.g. 30"- 75 Owing walls with square top edge, sloping 
embankmenls and vertical abutments) 

3. tlydraulic model used to analyze t h e  structure (e.g., MEC9 wilh special bridge routine. WSPKO.  IIYX) 

Since flmding oefurs as the d t  of pondiog again* the caked cmbaohneoW of the railroad, the level-pool reservoir routing routine of 
HEC-I w u  used to determine water surface elevatioar based upon slagost~e-discharge data. The rdng curves for the trestles are 
comprised of flow through the trestle and flow overtwing the railmad. The flow thrwgh the veslle was determined using the orifice 
equation and the oveltoppiog flow was modeled as a broadsrested weir. 

Complete details an the qpxB and reslllu of the hydraulic analysis arc conflioed in Senion 4 of the Hydraulic Repon. Photographs and 
survey data of the railroad structures are in Appendix A of ih Hydrdogy Repoh 

Note: I f  a n y  i t ems  d o  n o t  a p p l y  to submi t t ed  hydrau l i c  analysis.  ind ica te  b y  NIA 
O n e  f o r m  per newlrevised b r i d g d c u l v e r t  

FEMA Form81-89E.AUG93 8ridgcKulven Form Form 7 Page 1 of 6 



3. ANALYSIS 
I 

Sketch the downstream face o f the  structure Logether with the road profile. Show, a t  d minimum, the rnaxlnlum IOW 

chord elevation, invert elevation, minimum topofroad elevation, and ineffective fluw widths 

I 
7rCst.l~ # 17 

Skelch t h e  upstrcam face of the structure together with the  road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert  elevation, and minimum top of road elevation. , 

8ridgelCulve~ Form Form 7 Page 1 01 6 
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3. ANALYSIS (Cont'd) 
7 

Sketch the plan view of the structure(s) Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

i 

Attach plans o f  the structure (s) certified by a registered Professional Engineer. 

I Culvcrt length or bridge width (R) 

Calculated culvertmridge area ( h a )  
by the hydraulic model, itappliertble 

'Fob1 culverthridge area (Rz) 

5 r -  
1 

6Y.6 f c '  
tfppend;r 5; Hydoio_ny xqor7 

Form 7 Page 3 of 6, 



- 
3.  ANALYSIS (Cont'd) 

Elevations Above Which Flow is Effective for Overbanks 1 
' Upstream face 

I.cfL Overbank 

093.3L/ 

I 1)ownslream face 

I Minimuml'oo of Road Elevation 

I I.ef1 Overbank Kighl Overbank 

Upstream face 

Oownstream face 

100-Year Elevations 

Upstream face 

Water Surface 
Elevations 

Nnergy Gradient 
Elevations 

Downstream face 

Dischargg Low Plow Pressure Flow Weir Flow 'I'otal I'low 

Amounlof now 
throughlover 

by5 GG '76 cfs 

the  s l ruclure  Is) (cfs) 7 i ) ,,f 7@5:!e *! 7 x 
# See ~1.7 pppe,,d:% 2 of -the y & r m ~ t l ~ S  'e.G;.::= :grf.,~. 

erpiaha-t;on or Ithe CIOVJ d ;stc.:.l;rr< i'ov ass  o c 1 ~ ~ 2  ,,/;<:, 
The  maximum deplh of Tr@.$le Y17 a r b  5 ~ t . ~ : n  57. 

flow over the  roadwuylrailroad (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 26 Ct (613~ $easrcr*~rJel 

Weir length (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I550 FC 

I TOD Widths 
Floodplain 

Upstream face 

Downstream face 

TOD Widths 

Effective and 
Ineffective Flow Effeclive Flow 

Upslream face 

Ilownstream face 

IlridgeICuluert Fwm Form 7 Page 4 o16 

I 



3. ANALYSIS (Cont'd) 

I.oss Coefficients See flppend~x 2 of Section Y 
of t h e  Hydcaulic Report. 

Entrance losscoefficient 

Manning's "n" value assigned to the structure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e g.. bend 

manhole, etc.) 

Total loss coeficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENTTRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes C] NO I 

B Based on the conditions (suchasgeomorphology, vegetative cover and development ofthe watershed and stream 
bed, and hank conditions), is there a potential for debris and sediment transport (including scour and 
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgdculvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

2. If the answer to either 1Aor 1 8  is yes: 
A. What is the estimated sediment (bed material) load? 

.cfs (attach gradation curve) 

I Explain method used to estimate the sediment transport and thedepth of scour andlor I 
iuivey shows the 

alvsis of the tresHe 

const~ction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the I 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existinq I 
condilion was felt to be ovedv restrictive. Sediment transport and scour analysis weren't done since they are 
above and beyond the scope of work for a fl00d~lain delineation study. I 
B. Will sediment accumulate anywhere through the bridge/culvert?C] Yes C] No 

If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

S.FLOO0WAY ANALYSIS 

k:xpldln method ofbridge encroachment 

ifloodway run) td/a C P O M D I N ~  B R E ~  

6ridgeICulvcrI Corm Form 7 Page 5 ot 6 



5. FLOOOWAV ANALYSIS (C0nt.d) 

Comments (explain any unusunl slluulionu): I 

I Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

The numbers used to identify the railroad trestles are only valid for this study. 

I 
The survey data for the Vestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

Attach analysis. 

See the  Hydruurics ReporZ. 

I 
I 

8ridpslCulvert Form Form 7 Page 6 of 6 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M B BurdenNo 3067-0148 
BRIOGVCULVERT FORM Explrerluly 3 1 1994 

PUBLIC BURDEN DISCLOSURE NO'I'ICI.: 

I'ublic reporting burden for this form is estimaled to average 2 hours per response. The burden estimate includes 
t i ~ e  for reviewing instructions, searching existing data sources, gathering and maintaining the needed data,  
completing and reviewing the form. Send comments regarding the accuracy of thu burden estimate and any suggestion: 
Tor reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street,  S.W., Washington, DC 20172; and to the Office of Management and Hudgel, Paperwork Iteduction Project (3067 
0148), Washington, 1)C 20503. 

, . 
Community Name: M a r l c o ~ a .  C o u n t y  . Ar;zona. 

Flooding Source: S o u , t h s r n  ?a.cific R d I r o a d  

Project Namclldenlifier Duckqve Am VCbd ~ l i n C 3 2 t i o n  S t u d v  F a  90 - 69 
1. IDENTIFIER 

1 Ndme of roadway, railroad, etc.: Sollt her n ?aci f i ~  RaiI~oad 
2 l.ocation of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier) 

~rest/e "t 10 A P P C U X ~ ~ ~ W Y  2,204 f t .  ~ ~ 6 t  ?a10 Va-de RJ. 
3 This revision reflects (check one ofthe following): 

I New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

I New analysis of bridgelculvert previously modeled in the FIS I 
(Explain why new analysis wasperformed) -i5 is She C;r5Z &.=;/& s u d Y  
o f  -the a m .  

I 

I I 
2. BACKGROUNO 

I i 

I Provide the following information about the structure: I 
1 Dimension. material. and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 

with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One 755 Ct: lana woad ra t ' I r od  - t r r a t l e  
2 Entrance geometry ofculverfftype of bridgeopening(e.g. 30'- 75 wing walls with square Lop edge, sloping 

embankments and vertical abutments) 

13 tIydraulic model used lo analyze the structure (e.g.. MEC-2 wilh special bridge routine. WSPHO. IlYRl I 
Since flmding o c c w  as the result of pooding against (hc raked embankinenu of the nilrayl, the level-poal reservoir rwting routine of 
HEC-1 was used to determine water surface elcvatiow based upml stage-staage-dircharge &la, The rating curves far the trestles are 
compised of flow through the trestle and flow ovenopping the railroad. 7he flow through he m l e  was determined using the orifice 
equation and the overtopping flow was modeled as a b d - n e s t e d  weir. 

I Complete details on the approach aod results of the hydraulic analysis are contained in Section 4 of the Hydraulic Repon. Photographs and 
survey data of the railroad structures are in Appendix A of the Hydrology Repoh I 

Nole: I f  a n y  i tems d o  n o t  app ly  to submi t ted  hydrau l ic  analysis. indicate  by NIA 
O n e  form p e r  newlrevised br idgelculver t  

FEMA Form 81-89E. AUG 93 BridgeXulvert Form Form 7 Page 1 of 6 



3. ANALYSIS 
I 

I 



Sketch the plan view of the structure(s).Show, at a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

I -. ,..- 

3. ANALYSIS (Cont'dl 

Attach plans o f  the  structure (s) certified by a registered Professional Eng~neer. 

Culvcrt length or bridge width (R) I%$ +'5 

Calculated culvertmridge area (ft 8 )  

by the hydraulic model, ifapplicable 

'rota1 cuiverllbridge area ( n s )  2 / B , 6  fc2 
CfpFendzw .T, H y & ~ / a ~ ~  R e p o r t  

~ridge1Culvcr1 Form Form 7 Page 3 of 6 



3. ANALYSIS (Cont'd) 1 
Elevations Above Which Plow is Effective for Overbanks 

l.cfl Overbank Itighl Overbank 

I Upstream face N / A  N/R 
No & W T U @ ~ P ~  - N o  0 v z ~ r f f y p : n q  

1)ownstrearn Fdce 

Minimuml'oo of Road Elevation 

[.eft Overbank Kight Overbank 

Upstream face 043, BY $343. BY 
ao c?F %a;/ (%? of T a r 1  \ 

1)ownslream face (<z f i s = l e  fit ~ e i t i e  *!B j 

100-Year Elevations Water Surface Energy Gradient 
Elevations Elevations 

Upstream face 890*2 b! / P  

Downstream face 

Discharge Low Flow Pressure Flow Weir Flow 'Sotal Flow 

Amount of flow 
throughlover 1630 ~ f 5  
the  s l ruelure  (s) (cfs) (-5tk nniv)  6 

'She maximum depth of 
flow over the  roadwaylrailroad (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ / f i  Pio. O,cr  TO,:..;. iic~ - 

. I , 
Weir length (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..,,+ 

Too Widths 
Floodplain Floodway 

Upstream face hv,9 b.\ /A .  

Downstream face 

I 
I 
I 
I 
I 
I 

TOD Widths 
Effective and 

Effective Flow Ineffective Flow 

I 
I 

Upslrearn face 755 cz @@ on k) 
1)ownstream face 

I 
BridgelCulverl Form Form 7 Page 4 of 6 

I 



Loss Coefficients Sm flppendrx 2 of Section Y 
of the Hydraul;c Report; 

Entrance loss coeflicient 

Manning's "n" value assigned to the structure(sl 

F r i c t ~ o n  loss coefficient through structure (s) 

Other loss coefficients (e g ,bend 

manhole, etc.) 

Tota l  loss coefficient 

Weir  coefficient 

P ier  coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

1. A .  Is  there any indication from historical records that  sediment transport ( including scour and  deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes NO I 

B Based on the conditions (suchas geomorphology, vegetative couer and  development ofthe watershed a n d  stream 
bed, and hank conditions), i s  there a potential for debris and sediment transport ( including scour and 
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . 0 Yes Yo 

2. If the answer to ei ther 1A or  18 i s  yes: 
A. What  is the estimated sediment fhed material) load? 

cfs (aitach gradat ion curve) 

Expla in  method used to estimate the sediment transport and the depth o f  scour andlor 

deposition This is an edslinq railroad trestle that was oriqinallv buik around 1910. The field SUN~V shows the 
existinq condition of the treslle and the sediment accumulation since it was built The analvsis of the trestle 
reflects the existim condition of the trestle as it was found in the field. Due to the lonq time span fmm 
constmction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic tise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found lor the existlnq 
condlbon was felt to be overlv restrictive. Sediment transport and scour analvsls weren't done slnce they are 
above and bevond the scope of work for a floodplain delineation study. 

I B. W i l l  sediment accumulate anywhere through the bridgelculvert?[ll Yes [ll No I 
1 If yes, explain the impact on the conveyance capacity through the 1 
I bridgelculvert? I 

I 
5. FLOODWAV ANALYSIS 

I 1 
Explain method of bridge encroachment 

(floodway run) d / h  C P O F I D I N ~  AGA) 

I I 
(IridgeKulvenForm Form 7 Page 5 at 6 



5. FLOODWAY ANALYSIS (Cont'dl 

Comments (explain any unusual siluulions): 

The survey data for the trestles comes from Appendix A of the Hydrology Repon, and from Section 2 of the 
Study Documentation located in the Hydraulics Repon 

I 
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicable. In particular, the downstream side of tbe railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. I I 

I 

The numbers used to identify the railroad trestles are only valid for this study. 

Attach analysis. 

See the  Hydraulics ReporZ: 

Form 7 Page 6 01 6 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 BurdenNa 3067.0148 
BRIDGUCULVERT FORM Explres lu ly  3 1 1994 

PUHLIC HURDEN DISCLOSURE NO'I'ICK 

I'ublic reporting burden for this form is estimated to average 2 hours per response. The burden esLimaLe includes the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data,  and 
codnpleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to: Informalion Colleclions Management, Federal Emergency Management Agency, 500 C 
Street. S.W.. Washinaton. DC 20472: and to the Office of Management and Hudget, Paperwork Iteduction Proiect 13067. 

Community Name. M a r i c o o a .  C o u n t y  . A r i z o n a  

Flooding Source: Southern  ?acific R ~ j I r o a d  
Project Namelldenlifier Duckeve nd i%/;n&z~jon 5-6 udv f f  so-64 

1. IDENTIFIER 

1 Name of roadway, railroad, eLc. S n ~ t  her n Taci  fit Rai)rnad 
2. I'ocation of bridgelculverl along flooding source (in terms of stream distance or cross-scclion idenlifier). 

= e s t l e  *IQ Ana+ax ina tdv  2. 219 Tt. west  P C  R b  Vecde ad. 
3. This revision reflects (check one ofthe/ollowing): 

0 New bridgelculvert not modeled in the FIS 

0 Modified bridgelculvert previously modeled in the FIS 

New analysis ofbridgelculvert previously modeled in the FIS 

(Explain why newannlysis wasperformed) iS %k f ; r s t  deta;/d n u d y  
o f  the sea. 

, 

1 I 
2. BACKGROUND 

1 I 

I Provide the following information about the structure: I 
1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 

with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One -9.5 6 Ion0 woor). rot) r o a d  * r c x t l c  
.J 

2. Entrance geometry ofculverfftypeof bridge opening(e.g. 30 " -  75 wing walls with square top edge, sloping 
embankments and vertical abutments) 

13 itydraulic model used to analyze the structure (e.g.. HEC-2 with special bridge rourine, WSPHO.  I IYH)  I 
Since flooding occurs u the result of ponding against the raised embaobncnu of the railroad, the level-pool reservoir routing routine of 
HEC-I was used to determine water surfaca elevatious based upon stage-stmge-dischuge dam Tne d o g  curves for the vestles are 
comprised of flow through the trestle and flow overlopping the railroad. The flow through the vestle was determined using the orifice 
equation and the ovenopping flow was modsled as a broad-crested weir. 

I Complete details on the approach and results of the hydraulic analysis are contained in Sedioo 4 of the Hydraulic Repon. Photographs and 
survey daa of the railroad srmchues are in Appendix A of the Hydrology Report I 

Note: If a n y  i tems d o  n o t  a p p l y  to submi t ted  hydrau l ic  analysis. indicate  by NIA 
* O n e  Form p e r  newlrevised br idgelculver t  

FEMA Form81-89E.AUG93 8ridgeKulven Form Form 7 Page 1 01 6 



3. ANALYSIS 
I 

Sketch Lhe downstream face of Lhe structure Logether with Lhe road profile. Show, aLa minimum, the maxinlu~n low 
chord elevation, invert elevation, minimum Lop of road elevation, and ineffective flow widths. I I 

I 
BridqdCulvert form form 7 Page 1 0 1 6  

ske tch  Lhe upstream lace of the  structure together with the  road profile. Show, a t  a minimum, the maximum low 
chord elevation, invert  elevation, a n d  minimum top of road elevation. . 

I 



3. ANALYSIS (Cont'd) 

Sketch the plan view or the structure(s) Show, a t  a minimum, the skew angle, cross-section locations, distances 
between cross sections, and length of structure (s). 

, , , . .  I . ,  : : .  

, . 
. : t i t  . , L . ' , ,  , . , . . . . . ! ; ! , t i , : ; : , :  t i . i ,  

, m 

, . .  
! . . . . , 

, , .  ! I 
/ ! I  

, . ! i 
, 

, I  I : ; , . ,  l . . ,  . , 

Attach plans o f  the  structure (s) certified by a registered Professional Engineer. 

Culvcrt length or bridge width (ft) 15.5 % 

Calculated culverthridge area (ft 2) 
by the hydraulic model, ifapplicable 

'Fohl culverthridge area (R 1) 79-9 f tL 
hppendlx 7 +drolco, z+@r7 

J ,  

Bridg~/Culv~r(  Form Form 7 Page 3 of 6 



3.  ANALYSIS (Cont'd) 
I 

levations Above Which Plow is Effective for Overbnnks I I 
I Upstream face 

I)ownstream face 

I.cft Overbank 

Minimum Top of Road Elevation 

Upstream face 

1)ownstream face 

100-Year Elevations 

Upstream face 

[,eft Overhank 

0'73.66 
( l o p  of =a; 1 

a t  vatic* 14 ) 

Water Surface 
Elevations 

ItighL Overbank 

Right Overbank 

Energy Gradient 
Elevations 

Downstream face 

Uischaree Low Plow Pressure Plow Weir IJlow 'I'otal l*'low 

Lmount of flow 533 C 4.5 
throughlover 
the slructure (s) (cfs) (rce5tle $19 on ly )  D 

:he maximum deplh of 
flow over the  roadwaylrailroad (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  . o,L:,<~,:c: I< _ 

Neir length (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A -  E 
Too Widths 

Floodplain 

Upstream face VIA N / A  

Downstream face 

T ~ D  Widths 

Effective Flow 

Upslream face 

Effective and 
lneffeclive Flow 

Oownstream face I 



3. ANALYSIS (Contad) 

I.oss Coefficients Sm Rppendrx 2 of Secfion Y 
of t he  Hydraulic Report .  

Entrance loss coeff~cienl 

Manning's "n" value assigned to the struclure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e.g., bend 

manhole, etc.) 

Total loss coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coeflicient 

I 1 
4. SEDIMENTTRANSPORT CONSIDERATIONS 

1. A. Is there any indication from historical records that  sediment transport (including scour and deposition) can 
affect the 100-year watersurfaceelevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [7 Yes NO 

B Based on the conditions (such as geomorphology, uegetaliue couer and deuelopmenr ofthe watershed and stream 
bed, and hank conditions), is there a potential for debris and sediment transport (including scour and  
deposition) to affect the 100-year water surface elevations andlor conveyance capacity through the 
bridgelculvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 

2. If the answer to either 1A or 1B is yes: 
A. What is the estimated sediment (hed material) load? 

cfs (attach gradation curve) 

Explain method used to estimate the sediment transport and thedepth of scour andlor 

deposition This is an edstinq railroad trestle that was onainallv built around 1910. The field survey shows the 
existino condition of the trestle and the sediment accumulation since it was built. The analysis of the trestle 
reflects the edstinq condition of h trestle as it was found in the field. Due to the lonq time span fmm 

above and beyond the scope of wok for a Roodplain delineation study. 

B. Will sediment accumulate anywhere through the bridgclculvert?n Ycs q No 

I If yes, explain the impact on the conveyance capacity through the I 
I bridgelculvert? I 

5. FLOODWAY ANALYSIS 

r i 
Kxpldin method ofbridge encroachment 

(floodway run) d/h CPOUDI N 6 f)&fl) 

1 I 
BridgdCulwn form Form 7 Page 5 ot b 



5. FLOODWAV ANALVSIS (Cont'd) 

Cornmenls (explain any unusual silualions): I 
The survey data for the nestles comes from Appendix A of the Hydrology Report, and from Section 2 of the 
Study Documentation located in the Hydraulics Report 

I Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
applicnble. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spre'ads out and there isn't a defined drainage course downstream of the railroad. 

I A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. 

I 

EridpclCulvert form 

The numbers used to identify the railroad trestles are only valid for this study. 

Form 7 Page 6 of 6 
I 
I 

I 

Attach analysis. 
I 

See the Hydraulics 'Repor%? 1 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M B Burden No 3067.0148 
BRIDGEKULVERT FORM Exprresluly 3 1 .  1994 

PUHLIC RURDEN DISCLOSURE NO'I'ICI.: 

I'ublic reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
ti e for reviewing instructions, searching existing data  sources, gathering and maintaining the needed da ta ,  a n d  
coxplet ing and reviewing tho form. Send comments regarding the accuracy of the burden estimate and any suggestions 
Tor reducing this burden, to: Information Collections Managemenl, Federal Emergency Management Agency, 500 C 
Street ,  S.W., Washington, DC 20472; and to the Office of Management and Hudget, I.'aperwork Reduction Project (3067- 
0148). Washington, I)C 20503. 

Community Name: M a r i c o ~ a  C o u n t v  . Arizona  

Flooding Source: Sobthern ?ucific R a i l r o a d  
Project Namelldenlifier: Duckeye AEYb flood &/;neation S t d y  fa 90-69 

1. IDENTIFIER 

1. Name of roadway, railroad, etc.: So~t her n ?aci GG i?ai/m ad 
2. 1,ocation of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier): 

T r e s  tk * 21 Appror im 753 W ~ S Z  o f  Bruner ~ d .  &+cct @q ) 
3. This revision reflects (check one ofthe following): 

I New bridge/culverl no1 modeled in the FIS I 
Modified bridgelculvert previously modeled in  the  FIS 

New analysis of bridgelculvert previously modeled in the FIS 

(Explain why new analysis wasperforrned) 7 h &  iS %he f S u d y  
o f  -the a m .  

I 

I 
2. BACKGROUND 

Provide the  following informalion about lhe structure: 

Dimension, material ,  and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) 

One  6 0 . 5  fz  I 0 n 0  wood c / A ; I T o ~ A  -;Trescie 

Entrance geometry ofculverfftype of bridge opening(e.g. 30 '- 75 'wing walls with square top edge, sloping 
embankments and vertical abutments) 

tIydraulic model used la analyze the  structure (e.g.. f1fi:C-2 with special bridge routine. WSPHO. IIYX) 

Since flmdiog occ~lrs as the r e d 1  of poodiog against the raised embaoheors of the railroad, the lcvel-pool reservoir routing routjne of 
HEC-I was used to determine water surface elevations based upao sage-staage-discharge dW The wing curves far the uesdes are 
compised of flow through the trestle and flow ovcrtoppiog the railroad. Tks flow thrwgh the trestle was determined using tha aifice 
equafion and the overtopping flow was modeled as a broad-crested weir. 

Complete details oo the approach and resulrs of the hydraulic analysis are contained in Seeoon 4 of the Hydraulic Rep&. Photographs and 
survey dab of the railroad suuccurwr are io Appendix A of the Hydrology Repoh 

N o t e  If  a n y  i t ems  d o  n o t  a p p l y  to s u b m i t t e d  hydrau l i c  analysis.  ind ica te  by  NIA 
* O n e  f o r m  p e r  newirevised br idge/culver t  

F E M A  Form 81.89E. AUG 93 BridgeKulveR Form Form 7 Page 1 of 6 





Sketch the  plan view of the structure(s) Show, a t  a minimum, the skew angle, cross-section locations, distances 
between cross sections, and lenglh of structure (s). 

T 87 I -Quzks-*/ L ~ @ c  ," I Ek 
. , . . , . . : ,  , , . . #  . , . . , ,  , . , . I :  . , :  > ,  

, . !  ' ( 1  : i : 

pil,aFIp ' ,go fOW) . To J ~ a = ~  I 4 (34w~~) 
. , . , , , , , I ! '  . : : , . ;  . / . . !  i ; : ! !  i '  , , ; ; I  : : I , :  : ;  

, , , . ,  3 ,  

/ : / / / I  : ? .  , , 
; , , , 7 .  - 
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3. ANALYSIS (Cont'd) 

Attach plans of t h e  structure (s) certified by a registered Professional Eng~neer  

Culvcrt  length o r  bridge width ( n )  15.5 f c  

Calculated culvcrtmridge a rea  (ft 2) 
by the hydraulic model, ifapplicable 

'Fotal culverflbridge a r e a  (n 2) 250. 3 qt2 
A p ~ e n d i x  Hydroby R e p o r t  
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3. ANALYSIS (Cont'd) 

Elevations Above Which Flow is Effective for Overbanks I I 
1 Upslream face 

L)ownsLream face 

I Minimum l'oo of Road Elevation 

Upstream face 

I~owns l ream face 

100-Year Elevations 

Upstream face 

Downstream face 

Discharee 
Amount of flow 

throughlover 
the  s l ruclure  (s) (cfs) 

1.eft Overbank ItighL Ovcrbank 

[.eft Overbank Kight Overbank 

G4q. Z Y  
-75p Of Z O i l  
4.t: 7re5tle +&I 1 

Water Surface ICnergy Gradienl 
Elevations Elevations 

06% 1/ (5 hat 4) N ~ P  

Low Flow Pressure Flow Weir Flow 'I'otal Flow 

The  maximum deplh of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flow over the roadwaytrailroad (fl.) I / "4 Oj?r ?c,?o;~$ . , 

Weir length (ft.) <I / A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Upstream face 

Downstream face 

Floodplain 

TOD Widths 

Effective Flow 

Upslream face 

1)ownstream face 

Floodway 

Effective and 
Ineffective Flow 

I 1 
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3. ANALYSIS (Cont'd) 

L.oss Coefficients See Rppcnd~y  2 OC Section Y 
of the Hydraulic Report. 

Entrance loss coefficient 

Manning's "n" value assigned to the struclure(s) 

Friction loss coefficient through structure (s) 

Other loss coefficients (e g., bend 

manhole, etc.) 

Total loss coefficient 

Weir coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

I 4. SEDIMENT TRANSPORT CONSIDERATIONS 

B Based on the conditions (such as geornorphology, vegetative couer and development ofthe watershed and stream 
bed, and hank conditions), is there a potential for debris and sediment transport (includingscour and  
deposition) to affect the 100-year water surface elevations and/or conveyance capacity through the 
bridgeleulverl? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . Yes No 

I 

2. If the answer toeither 1A or 16 is yes: 
A. What is Lhe estimated sedimentfhed material) load? 

cfs (attach gradation curve) 

I .  A. Is there any indication from historical records that sediment transport (including scour and deposition) can 
affect the 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes No 

Explain method used to estimate the sediment lransport and the depth of scour and/or 

deposition This is an existinq railmad trestle that was oriqinallv built around 1910. The field su~ev shows the 
existina condition of the trestle and the sediment accumulation since it was built. The analysis of the trestle 
reflects the existinq condition of the lrestle as it was found in the field. Due to the lonq time span from 
construction of the trestle to now, some seventy years, it was felt that there wouldn't be a drastic rise in the 
amount of sediment at the trestle. To have accounted for more sediment then was found for the existina 
condition was felt to be overly restrictive. Sediment transport and scour analysis weren't done since they are 
above and beyond the scope of work for a Roodplain delineation study. 

I B. Will sediment accumulate anywhere through the bridgelculvert?n Yes q No I 
If yes, explain the impact on the conveyance capacity through the 

bridgelculvert? 

I I 
5. FLOODWAY ANALYSIS 

I 1 
Kxplain method of bridge encroachment 

~ f l o ~ d w a y  run) fd/h C P O N ~ I U ~  a ~ h l  

L I 

I 
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5. FLOOOWAV ANALYSIS (Cont'd) 

Comrnenls (explain any unusual siluutions): I I  
Since only ponding occurs on the upstream side of the railroad some of the questions in this form aren't 
appli~lble. In particular, the downstream side of the railroad wasn't studied. This is because the flow quickly 
spreads out and there isn't a defined drainage course downstream of the railroad. 

A description of the hydraulic analysis is located in the Hydraulics Report, Study Documentation Section 4. C 

I 
The survey data for the M u e s  comes from Appendix A of the Hydrology Report, and f m n  Section 2 of the 
Study Documentation located in the Hydraulics Report 

The numbers used to identify the railroad trestles are only valid for this study. C 
1 

Attach analysis. 

See the H y d r a ~ r i c s  Repor t .  I 
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