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Project Description

. . . e
= Project Location: Duncan, Arizona %
ARIZONA |NEW
, Vegas *IMEXICO
= Problem: The Town of Duncan rests . -
in the floodplain of the Gila River and :
does not have adequate flood Flagstaff
. protection 8L
= Objectives &)
= Analyze existing floodplain model — S salt )&
= Create a current floodplain model AL P ek AT
: : =X
= Propose a levee alignment that will |
be able to protect Duncan B
Qd e
= Must meet requirements set by the . N |3
. 1 3
Code of Federal Regulations N 5
SeCtlon 65_1 | | Provided by: https://upload.wikimedia.org/wikipedia/commons/7/76/Gilarivermap.png
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Project Background

= Project Location: Duncan, Arizona

= Current Flood Protection

=  Agricultural dike in place : TR

- Not a levee » .' Breachesm D|ke %

= Does not protect against the 100 year
flood

= Qvertopping begins around 24,000 cfs
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= The entire downtown area can 3 | : | - S q. | A

experience flooding = e & R | _
C e, Sl 'ﬁ‘ Plngiia . ...'Town of Duncan
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Client Expectations

= Client

= Philip Ronnerud, Greenlee County
Engineer

= Client’s Expectations
= (Create various HEC-RAS models
that will be used to choose an o R R 3 £
alignment for the new levee  of Duncangivel [ SRS ——

= Deliverables

= Effective Model
= Corrected Effective Model
= Proposed Conditions Models




Data Collection

» Hydraulics and Hydrology S e
NN

= Previous flood studies TR INE N
= Client requested 48,000 cfs be used & ‘jg‘ N AN
for 100 year flood TN
» LiDAR Data ¢ //\« < Uly
= Provided by client | B %
= Used in Civil 3D to determine e |
elevations for cross sections and the | -
Gila River reach . if _
= Regulations R | -—'7-\
= Code of Federal Regulations 65.10 - F &
= Flood Insurance Study Guidelines and ' R 34 |
12 Mile 1 Mile L A o = i

Specifications for Study Contractors gy O

Data Collection



Data Collection

= Field Visit

= Met with client and outside advisor
to see project location and past
flood damage

= Made observations on:

= Agricultural dike in place

= Potential tie in locations for
proposed levee

= Vegetation in floodplain
Important infrastructure

Data Collection



= Tas

Effective Model

Kk

Recreate existing floodplain model
produced by FEMA in 1976

= Purpose

Ensure existing model is accurate
and that correct testing methods are
being followed

= Procedures

Input provided HEC-2 data from
original model into HEC-RAS

Run HEC-RAS model under same
flow conditions (28,500 cfs) to match
original results
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Effective Model

b Hec-2 Model from 1976 Recreated Version in HEC-RAS
»
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rected Effective Model

= Task

= Create floodplain model that reflects
current topography

= Purpose

= Provides insight to the flood risks of
Duncan
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osed Conditions Model

= Task

= Develop levee alignment and
analyze its impact to flooding
conditions

= Purpose

= Provides insight to Duncan
! ~  on how to control Gila

Analysis



Model Comparison

- -

‘Corrected Effective Model at 48,000 cfs Proposed Conditions Model at 48,000 cfs

CorrectedEffective-InnefectiveFlowAreas  Plan: Plan 08 12/10/2015 CorrectedEffective-Proposed Levee Final ~ Plan: Plan 04 12/10/2015
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~ Alternative Proposed Conditions

1im . . .
- CorrectedEffective-InnefectiveFlowAreas Plan: Plan 09 12/11/2015
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- Summary of Project Costs

Personnel Hours Price per hour ($/hr) Total Price ($)
Senior Engineer (SENG) 91 95.00 8,645.00
Professional Engineer (PE) 121 55.00 6,655.00
. Engineer In Training (EIT) 156 35.00 5,460.00

Intern

Project Costs

4,940.00
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Conclusion

= Project Purpose

= Update floodplain boundaries of Gila River in
Duncan, AZ

= Inform community of flood risk

= Propose 1.9 mile long levee alignment to
protect the Town of Duncan

= Further Recommendations
= Floodplain remediation
= Continuation of floodplain analysis
= Detailed levee design

* Project’s Future
= Spring 2016 NAU Capstone Project

Conclusion
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Additional Explanation

X I A o 8 § s
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Main Channel

. RN s TR e 0.036 clean, straight, full stage, no rifts or deep pools, But more stones and weeds
"7 G S e " Floodplains
e b ¥ : 0.3 Pasture, no brush, short grass
fo D ;f‘:’ & ; e \ W e 0.035 Cultivated areas, mature field crops
Gy Iq: S AN ’5' & 0.04 light brush and trees

- \\ . ' 0,045 medium to dense brush
; 0.05 scattered brush, heavy weeds

0.035 medium to dense brush

0.06 dense willows, summer, straight, but with heavy growth of sprouts
0.065 dense willows, summer, straight, but with heavy growth of sprouts
0.073 dense willows, summer, straight, but with heavy growth of sprouts

0.08 heavy stand of timber, a few down trees, little undergrowth, flood stage below branches
0.085 heavy stand of timber, a few down trees, little undergrowth, flood stage below branches

0.09 heavy stand of timber, a few down trees, little undergrowth, flood stage below branches
0.095 heavy stand of timber, a few down trees, little undergrowth, flood stage below branches

0.1 heavy stand of timber, a few down trees, little undergrowth with flood stage reaching branches
0.12 heavy stand of timber, a few down trees, little undergrowth with flood stage reaching branches
0. 13 heavy stand of timber, a few down trees, Ilttle undergrowth with flood stage reaching branches
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Additional Explanation

FLOOD HAZARD

FLOOD INSURANCE

FLOOD INSURANCE

(Unincorporated Areas)

INITIAL BOUNDARY MAP RATE MAP RATE MAP
COMMUNITY NAME IDENTIFICATION REVISION DATE(S) EFFECTIVE DATE REVISION DATE(S)
Clifton, Town of June 7, 1974 March 25, 1977 March 1, 1984 N/A
Duncan, Town of September 13, 1974 December 5, 1975 August 2, 1982 N/A
Greenlee County October 23, 1977 N/A July 18, 1985 September 4, 1987

FEDERAL EMERGENCY MANAGEMENT AGENCY

GREENLEE COUNTY, AZ
AND INCORPORATED AREAS

COMMUNITY MAP HISTORY




Elevation (ft)

Elenvation (ft)

Additional Explanation

CorrectedEffective-InnefectiveFlowAreas Plan: Plan 08 12/10/2015
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Additional Explanation

eeeeeeeeeeeeeeeee DikeAcknowledgement  Plan: Plan 04  12/6/2015




Additional Explanation

CorrectedEffective-InnefectiveFlowAreas Plan: Plan 06 12/9/2015

- Duncan Duncan |
Sﬁﬁuj Legend
EG 42000 cfs
1 WS 48000 cfs
36707 Crit 48000 cfs
Ground
S@ED: Reach [ River Sta | Profile [ Total | Min ChEl[*.5. Elev| Crit'w.5. | E.G. Elev |E.G. Slope| Vel Chnl | Flow Area| Top 'Width| Froude $# Chil
_ [cfs) [f] [f] [f] [f] [ | (sl | (saft [f]
Duncan |18474.11|48000 | 4000000 365600 3671.29 366943 3671.74 0001350 800 1243813 267323 0.40
s Duncan |17936.15|48000 | 45000.00 365561 3570.40 366908 3670.94 0001601 913 12151.00 2726.40 0.44
= ' Duncan |17354.13|48000 | 48000.00 365400 3869.07 356688 365990 0001945  10.09 8751.83 301641 0.49
5 0] Duncan |16770.71|48000 | 48000.00 365200 3566.21 366502 366876 0001639 578 1104886 323497 0.45
i Duncan |16277.12|48000 | 48000.00 385200 3665.67 366520 3667.50 0003467 1282 812953 275882 065
Duncan |15758.4 |48000 | 48000.00 365200 366531 IE6.67 0001755 871 1349629 270348 0.46
' Duncan |15136.62|48000 | 48000.00 3650.00 3664.44 366150 366492 0001272  7.84 1517385 3035.98 039
2840 Duncan | 1424345 |48000 | 48000.00 364800 356361 366151 366389 0000918 674 1515097 306934 033
Duncan |13540.8 |48000 | 48000.00 354800 3663.22 366088 366340 0000489 486 1977664 295472 0.24
Duncan |12951.04|48000 | 48000.00 364600 3559.99 365993 366251 0005455 1421 429332 275837 0.79
Duncan |12308.25|48000 | 48000.00 364600 3659.47 365947 365988 0001635  7.44 1455260 278973 0.42
3630 Duncan |11279.75|48000 | 45000.00 3543.84 365752 365695 3657.92 0001280 7.5 12887.83 246975 039
_ Duncan |971462 |48000 | 48000.00 354000 385567 365277 366609 0001057  7.22 10836.84 282509 0.36
; Duncan | 533209 | 48000 | 48000.00 353500 365504 365276 365515 0000396 462 2092527 298262 n.22
1 Duncan [ 8150 Bridge
368207 zons P P Duncan |B07469 |48000 | 48000.00 3537.95 3653.38 365150 365426 0001879 1021 BI6052 301451 0.49
Duncan |72929  |48000 | 48000.00 363600 354948 364879 3651.90 0004584 1434 654670 293505 0.75
#lain Channel [stance () |Duncan |6704.599 | 48000 | 4800000 363600 364515 364515 364813 0008937 1506 402376 222211 0.96
e e 0| Duncan |50691 [ 48000 | 43000.00 263200 354833 364762 3650.39 0003403 1355 549710 259269 064
Duncan | 439063 |48000 | 48000.00 363000 354528 364193 364743 0005693 1633 526394 246319 0.51
Duncan |3465.86 |48000 | 4800000 362800 3544.63 363934 364506 0001032  7.41 1123633 246969 035
Duncan | 276276 |48000 | 48000.00 362800 354379 363983 364428 0001184 755 1280312  2564.99 036
Duncan |2021.07 |48000 | 48000.00 362600 354281 363987 364342 0001110 841 1201301 224867 038
Duncan |867.45  |48000 | 48000.00 362400 3539.02 363668 364110 0003835 1261 489637 258925 067
Duncan |113.23 |48000 | 48000.00 352400 3535.95 363695 3637.95 0003553 1123 829443 245958 063
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Additional Explanation

), Sy Table 1 Flood Frequency Analysis for the Gila River

— } Flood frequency analysis resulls for the Virden and Clifton USGS Gages and flood estimates for the project site.
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Additional Explanation

1870s: Duncan is established

1945: Research of Dam sites along upper Gila River (Army Corps of Engineers)

1972: Levees overtopped and eroded-27,200 cfs: Non-agriculture damages= 1.5 million

1975: Flood Boundary Map Revision Date

1978: 58,700 CFS $3 million in damage (ADWR)

1979: Evaluation of feasibility for designing a 2 mile levee system to protect Duncan (Corps of Engineers)-
Turned down due to unfavorable project economics

1980: After flood, the Soil Conservation Service restored damaged levees through the Emergency Watershed
Protection Program

1981 ADWR Reconnaissance Report of potential levee design plan(s) of 7.5/2.3(+1.9 miles to protect
sewage plant) mile reach along Gila River. Objective is to provide the maximum degree of protection at the
least possible cost

1988 HEC2 ADWR Analysis of Gila River

1990 HEC2 ADWR Analysis of Gila River

2001-2003 USBR Geomorphic study hydraulic model input files (HEC-RAS)

Feb 2005:Claims Coordinating Office (CCO) meeting for Greenlee Countywide DFIRM and FIS

Feb 2007: Final DFIRM and FIS meeting

2012: Airborne Lidar Survey of Southeast Arizona 164 square miles (Kimley-Horne)

2015 100 Year flow is updated from 28,500 cfs to 47,400 cfs




