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Attachment II
Excerpts from 1996 Flood Plain
Management StudY

SELECTION OF ALTERNATI\IES

The scope of this project includes a wide range of potential alternatives to be examined. In
addition, citizen comments led to the addition of several alternatives. The alternatives included
the following:

A Channel StraighteningAilidening
B. Channel Widening
C. Bridge Channel Clearing
D. Upstream Detention - Squaw Creek
E C.onstruction of Levees
F. Building Floodproofing

Throughout the study proc€ss, public opinion was sought on the improvements most likely to
alleviate the flooding problem. Between the input of the public and the Ames Flood Task
Force, a final list of alternatives was developed" Each alternative was evaluated hydraulically
using the calibrated I{EC-2 models for Skunk River and Squaw Creek The results of the
hydraulic analysis and an outline of the positives and negatives for each alternative are discussed
below.

A CT{ANNEL STRAIGHTENINGAMIDEMNG

The combination of channel straightening and channel widening was proposed for the stretch of
Skunk River from the confluence with Squaw Creek to E. Lincoln Way. A t5/pical channel
straightening diagram is shown in Figure 6.1. A typical channel widening is shown in Figure 62
Figure 6-3 displays the location of the proposed channel straighteningAridening. Channel
straightening would eliminate the meanders from this stretch of stream allowing for the
smoother flow of flood waters through this area. The channel was analyznd assuming it would
be widened approximately 48Vo at the time the channel was straightened. The estimated Project
cost would be approximately $1,200,000 with annual maintenance costs of $,10,@0. The
maintenance costs are high due to the requirement for continual monitoring for erosion in
addition to the large expenditures required to maintain the facility after a major flood evenl

The hydraulic analysis concluded this alternative would reduce the water surface profile for the
@E 100.year flood 2'to 5" upstream from the improvements. The amount of reduction would
be mrrespondingly smaller for smaller stonn events. The construction costs are very high when
considering the amount of water surface elevation reduction the improvements would achieve.
This alternative would increase the channel velocity thus increasing chances for severe
streambank erosion Gorps of Engineers and IDNR approval would be difiEcult to obtain for
this reason. In addition, this portion of the Skunk Rirrcr is on the State of lowa's protected
streams list. This means no modifications to the channel could occlu without a narianco from
the IDNR A variance is granted only if there is no adverse affect to the public and thgre are
no alternatives to the impiovements. A variance would likely not be granted for this alternative-
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t
t
I
I
I
I

In order 1e somplete constnrction of this alternative, the entire channel would need to be
cleared of all trees and vegetation causing an extreme environmenlsl impact on the area As
environmental concerns-play a large role in the decision making process,- this is an important
issue. In general, this alternative would be difEcult to compbtJ giu"o the status as a protected
streem and would give little benefit to the City of Ames. Ttris aliernative should not 6e
considered for further analysis.

CEANNELWST'MMARY

IOCATION

US Highway 30 to E Lincoln Way

Positives o Decreased Water Surface Elevations. (Z-S inches)

Negatives o Velocity Increase I\{ay Cause Erosion.
o High Maintenance to Control Ctrannel.
o C1CE and IDNR Difficult to Obtain
o Little Decrease in Water Depttr"
o Negative Environmental Impact

PROJECT @SI

$1,200,000
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CHANNIL STRAIGHTENING

SLOPE = L

POSITIVE
1) DECREASED WATER

SURFACE ELEVATION.
NEGATIVE

1) VELOCITY INCREASE MAY CAUSE EROSION.
D CORPS OF ENGINEERS AND DEPARTMENT OF

NATURAL RESOURCES APPROVAL DIFFICULT
TO OBTAIN.

3) HIGH COST FOR WATER SURFACE
ELEVATION DECREASE.

+, ENVIRONMENTAL IMPACT ON
FLOOD PLAIN.
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SECTION 1

SIREA/I/BEO

SECTION 2 SECTION 5
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CHANNEL WIDENING
HEIGHT
BEFORE

OF WATER
WIDENING
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( DECREASES )
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.BY INCREASING TI{E STREAM CHANNEL
AREA INCREASES. SINCE I{IRE FLOW
AREA TI{TCI{ HAS A LOWER ROUGHNESS
SURFACE ELEVATION WTLL OECREASE.

POSITIVES
. LOU EROSIVE VELOCITIES
. LOTER IATER SURFACE ELEVATIONS

HEIGI{T
AFTER

TI'I DEN I NG

WIDTH THE CHANNEL
WILL BE CARRIED TN CfIANNEL
COEFFICTENT THE WATER

FHNE 6.2

NEGATIVES
r POTENTIAL SILTTNG DUE TO LOWER VELOCITTES
. HTGH ITAINTENANCE COSTS
o ENVIRONICNTAL IIIPACT
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B. CHANNEL WIDEMNG

lhannel widening was proposed in tlree locations: South of US Highway 30, S. Duff Avenue to
S. 4th Street (Figure 64), and S. 4th Street to 6th Street (Figure G5). The increase of streem
channel width increases the total channel area" This mearui a larger portion of the flow will be
carried in the channel which has a lorn'er roughness coef,ficient than the overbank areas.
Therefore, the water surface elevation for the channel will decrease. The analysis of each
alternative was completed with the calibrated HEC-2 model using the COE 100-year flood
discharges.

The average channel widening south of US Highway 30 was 48Vo of.the existing channel The
widening led to a maximum water surface elevation decrease of ?5". This was south of Ames in
a predominately agricultural area where there is little threat to the general public. The
reduction of water surface elevation was only 2t at the confluence with Squaw Cleek in the city
limits of Ames. The estimated project cost for this alternative is approximatety $5,0fi),000 with
annual maintenance of $75,000.

The average channel widening from S. Duff Avenue to S. 4th Street was 37Vo of the existing
channel. The widening led to a maximum decrease in water surface elevation of 16" upstrerm
of S. 4th Street The estimated project cost for this alternative is approximately $900,000 an the
annual maintenance would be $25,000.

Ihe arrcrage channel widening from S. 4th Street to Sixttr Street is 27Vo of the existing channel
The widening showed a morimum decrease in water surface elevation of 16" upstream of Sixth
Sueet The est"nated project cost for this alternative is $500ffi0 wittr annual maintenance of
$25,(n0.

lVidening of the channel would lead to lower erosive velocities in the chamrel due to the
increase in channel area The lower velocities could increase the channel sitting thus requiring
high maintenance in order to keep the largest amount of channel capacity. In order to 

-

complete these imFrovements, the channel would be cleared of all vegetation causing an
extreme impact on the area environmenl

\lvhile these improvements lnay cause a substantial decrease in the water surface elevation for
the @E lfi)aear flood, they do asf 6limirrate the potential for flooding should the same event
occur again Should the channel become clogged with debris, the benefit of widening the
channel would be lost This alternative should not be considered for further analpis.

f,tqAr'Cs\e.1€o\cHAp{ ffi
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CEANNEL WIDENING SUMI\,TARY

LOCATION

S. of US Highway 30
S. Dutr to S. 4th
S. 4th to 6th

o Decreased Water Surface Elevations.
o Low Erosive Velocities.

o Potential Silting Due to lpwer Velocities.
o High ldaintenance to Control Channel
o COE and IDNR Approrals DifEcult to Obtain
o Negative Environmental Impact

PROJECT COST

$5,000,000
$9oo,ooo
$500,000

l'
I
I
I
l'
f.
I
I

Positives

Negatirres
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c. BRIDGE CI{ANNEL CLEARING

A tlpical lridge channelclearing diagram is shown in Figure 6-6. Three bridge locations within
9" Ci y of Ame,s seemed to have the most difficulty conveying the COE 100-!ear flood flow.
Th"I are the US $i.gJwa130 bridge (liggre 9T, n" S. Dutrhvenue bridge 

'Cfigot" 
oSj, ana

the Stange Road-bridge- (Figure G9). This alternative includes clearing 
"*iititig 

Eebris t6n tfre
channel around the bridge structure and excavating earth deposited fr6m pasthood 

"u"tttr.This does not include actually lengthening the bridge structuie. The Highiay 30 and S. Dutr
Avenue bridges were analyzed assuming bridge structure lengthening as-*eU.

The US 30 bridge capacity was increased !5Vo. This caused a maximum decrease in the
upstream water surface elevation of 2u. The est:mated project cost would be $1(X),ffi0 with
arurual maintenance of $10,000. The lengthening of ttriJ Uriage would sause a maximum
decrease in the upstream u/ater surface elevation of 2". ttre 6riOge would cost an additional
$1J00,000 to complete.

The S. Dutr Avenue bridge capaclty was increased 56Vo. This caused a maximqm decrease in
the upstream water surface elevation of 2". The esFmated project cost is $60,000 with annual
maintenance of 910000. The lengthening of this bridge *oild-carrse a maximum decrease in
the upstream water surface elevation of 2". The bridge would cost an additional $700,000 to
complete.

The Stange Road bridge capacity was increased 16%. This caused a maximum decrease in the
upstream water surface elevation of 4". The estimated project cost is $60,000 with annual
maintenance of $10,000. ltange Road Bridge lenglhening ias not considered in this analpis.
The existing bridge has adequate capacity for the tesign flood floun.

Each of thesg improvement would reduce the backn'ater depth behind the bridge by a small
amount This is due to ttre increased flow through the bridie caused by the adfutional cross
sectional area of conveJrance. The alternatives aie relativet| ine*penri* to construct initially
dFo"gn the maintenan@ costs are high to assure the channel does not silt back in, erp"ciaily
after a large flood evenl Due to ttre itigtrt advantages gained by these alternativer'th+ should
not be considered for further_e1aly1is. However, ttrE Uridges stroutO be continually inspected to
assure there are no severe debris blockages that would cause additional floodiqg.'Eacir bridge
should be inspected and cleared if neceJsary, after each flood enenl

wFUUE$\e.l,EO\CI{AP{ 610



BRIDGE CEAIYNEL CLEARING STJMIT{ARY

Negatives

PROJECT COST
LOCATTON (WnTr BRTDGE)

US Highway 30 $1,500,000
S. Dutr Avenue $ 700,000
Stange Road N/A

o Reduce Baclwater Depth.
r Increase Flow Through Bridge.
r Relatively Inexpensive to Construct

o High lvlaintenance to Control Silt
r Little Dectease in Backwater.

PROJECT COST
(wnT{ouT BRrpcj)
$100,000
$60,000
$60,ooo

6tt
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BRIDGE CHANNTL CLEARING

CHANNEL CLE

/
/

/

ARING

POSITIVE
1) REDUCE BACK WATER DEPTH.
^ INcREASED FLow rHRoucH BRIDGE-
3) RELATIVELY INEXPENSIVE.

NEGATIVE
1) LITTLE DECREASE IN BACK WATER.
it MAy srtf BACK HlcH MAINTENAI{cE cosr.
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D. UPSTREATvI DETENTION - SQUAW CREEK

Two detention sites were anallzed on Squaw Creek to determine the effects on water surface
elevations for the 1993 flood event dournstream from the structures. Only dry detention sites
were reviewed. The reservoirs are shown in Figure 610. The HEC.I model developed by ISU
was used to determine the decrease in discharge obtained for each detention site individually as
well as in combination Figure 611 graphically shows the effects on the downstream water
surface profile. These discharge results are detailed below.

Individually, the detention sites could decrease the discharge 6,00G7r000 cft for the July 1993
flood evenl The reduced discharges were input into the calibrated HEGlz hydraulic modeL
The lower discharges correspond to a decrease of approximately 1.5'in water surface elevation
at the Lincoln Way gage station on Squaw Creek In combinatiorS the detention basins would
decrease the discharge about 10,000 c* and drop the downstream water surface elenation
approximately 2' at the Lincoln Way gage station on Squaw Creek The consFuction cost of
these detention sites would be $1&5 million for the southern site and $17.5 million for the
northern site.

The outlet worls of these detention sites were developed to determine the effects of reducing
the water surface elevation down to the existing 100-year flood elevation The ana$ruis did not
attempt 3 somplete design'of the structures including analping the effects of the Probable
lvfaximum Precipitation (PMP). A much more detailed design would be required to determine
the ocact benefits of these detention sites.

1. POSITIIE A,SPECTS

These detention sites would drastically reduce the water surface elevations for the 1993
flood e\rcnt which would subsequently reduce the damages caused by the high water.
Iowa State University alone had more than $4 million in damage which could have been
prevented with the detention facilities. The presence of these facilities would also
diminish the potential of flash flooding along Squaw Creek

The discharge reduction would have the additional effect of reducing flood insurance
rates for properties adjacent to the channel The lfi)-year water surface profile would be
dramatically reduced thus removing a large amount of area from the floodplain
Itcations not within the floodplain are not required to purchase flood insurance.

2. NEGATI\IE ASPECTS

In general, detention sites of ttris magnitude are extremely erpensive to plan, desigg and
construcl The cost of a single detention site is near$ twice as much as the entire
amount of damage that occurred in 1993. A large part of the cost of these sites is the
Iand requirements. Nearly four square miles would be required for both detention
basins.

These sites would harrc high costs of maintenance to keep all parts of the detention
faciliry in working order. Once tlre structtue is constnrcte4 the City would be
responsible for the maintenance throughout the life of the structure.
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The July 1987 COE "General Reevaluation Report" indicated the IDNR, the City of
Ames, and the public all were opposed to the constnrction of any detention facility on
either Skunk River or Squaw Creek In general, the government officials felt the
expenditures were too great for the benefits obtained. The public had a negative outlook
due to the environmental imFlications of the construction. While the Cl)E determined
there were economically justified alternatives, botl public and governmental bodies
opposed the constnrction.

This alternative should not be considered for additional analysis due to the highly negative
reaction of past suggested detention sites and the high project costs. The reaction topreviously
evaluated detention alternatives suggests detention would not be accepted today.

Negatives

T'PSTREITIW DETEIVTION SI'MIT{ARY

IOCATION PROJECT Clf,ST

Reservoir 1 $17F00,000
Reservoir 2 $13,500,000

o De.crease Water Surface Elevations.
o Can Eliminate Ftash Flooding PotentiaL
o \educes Flood Insurance Rates.

o High lv{aintenance Costs.
r Ertremely Erpensive.
o Large Amount of l-and Required (Easements)
o Previously Unacceptable to Public"
o Negative Ervironmental Impact

DETEIfTION DISCEARGE STJMMARY

I
l.
I
I
l
I
I
I
t
I
l,
I

10,945
17,220

I
l
I
I

Frequency

lffi yr.
5(X) yr.

Discharge, CFS
(l.Io Detention)

16,200
24,240

DISCIHRGE, CFS
RES1 RES2 Both

10,965 9i240
18J00 14,710

vnrrMEs\p.L3o\G{AP{ 617
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TOTAI- COST
RES 1

t17,500,000

TOTAL COST
RES 2

118,500,ooo

AMES
SOUAW

FLOOD
CREEK

TASK FORCE
DETENT]ON SITE
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E CONSTRUCTION OF LEVEES

Five potential levee locations were analyzed as flood prevention alternatives. The locations are
as follows:

1. University Village - Squaw Creek
2. S. Dutr Avenue/S. 5th Street - Squaw Creek/Skunk River
3. Arrasmith Trail - Skunk River
4. S. 4th Street - Squaw Creek
5. ISU - Maple-Willow-Larch

In addition, the Dayton Avenue Road was designed at an elevation that would prevent flooding
from the lfi)-year flood discharge. The 100-year flood discharge was increased to the new COE
level as a part of this study. The roadway elevation was reviewed to determine if the revised
l0G'year flood discharge overtops Dayton Avenue.

The constnrction of levees would eliminate the area behind the levee from the floodplain
assuming the levee height was higher than the l0Gyear flood elevation. kvees have to meet
several requirements to be certified by FEIvIA The levee must hane 3' of freeboard throughout
the length of the structure. The upstream end of the levee must have 3.5' of freeboard. Within
lfi)' of any bridge or culverf 4' of freeboard is required. Freeboard is graphically displayed in
Figure G12 Freeboard is the distance from the design high water elevation to the overtop
elevation of the structure. The embanhent should be protected from possibility of erosion
Interior drainage should be studied to determine the effects behind the levee.

1. UM\IERSITY VILI.AGE IE\IEE

The University Village levee was reviewed as a part of the Study of Flood Damage
Mtigation Measures prepared by Snyder & Associates for Iowa State Univenity. This
study only looked at short range solutions. Snyder & Associates recommended further
study during any long range studies completed at a later date. Therefore, the University
Village levee was analyzed as a part of the Ames Flood Study.

The alignment of the levee is shown in Figure 613. After a careful review of the flood
damage caused by the 1993 flood, this alignment was eliminated from frrrther
consideration In 1993, the flood waters wertopped Stange Road. In order to protect
the University Village Apartments from the effects of the tgl&, Stange Road would need
to be raised or a floodwall would need to be built to keep the flon' from orrcrtopping the
road. The project cost for the levee when combined with the costs of the floodwall or
raised roadway are far in excess of the benefits obtained from tlrese improvements. In
1993, this area sustained approximately $160,000 in damage. The levee alone would cost
an estimated $500,000 to design and construct Annual maintenance costs would be
$1o,ooo.

xn/ril$\e.l€0\cstAP{ 6i20
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L S. DUFF AVENUE/S. 5TH STREET LEVEE

The alignment for the S. Duff Avenue/S. 5th Street levee was determined based on the
COE 1987 "General Reevaluation Repo_!". In this repor! a levee and gatewell system
Ya! plgPosed to protect the area from Walnut Avenue at S. 5th Street io just east of the
S. Dutr Business area Figure G14 displays the levee alignmenl Due to the recent
derrelopment of an apartment complex, the COE alignment is no longer feasible. The
levee alignment was morlified to extend west to the existing pedestrii walhvay. This
system requires a large amount of interior drainage storage as there would be no pump
rystem. This lerrce alignment would open up nearly 40 acres of previous nooapUin foi
development

The levee evaluation was based on the revised COE 100-year flood elevation protection
level with three feet of freeboard. This is approximatety ttre revised COE 5fiiyear flood
elevation. The revised COE 50Gyear flood elevation is approximately the same as the
1993 flood level.

The S. Duff Avenue$. 5th Street levee would protect 51 businesses and apartments that
yould currenfly be inundated by the 500-year flood event These structures accounted
for more than $20 million in damage for the 1993 flood event The est"nated project
cost for this lerrce is $3.4 millisn The annual maintenance coits would be $201000.

A hydraulic gnalpis completed for this alternative indicated the COE lfi)-year water
surface profile for Squaw Creek would increase a maximum of 4'upstream from this
Ievee. This would have a negative impact on structures upstream nbt protected by the
Ievee- The Skunk River analysis showed this levee would cause no increases in the water
surface profile for the COE lfi)-year flood.

3. ARRA.SMITI TRAIL LEVEE

The Arrasmith Trail levee is located north of Ames as shown on Figure 615. This area
has beerr subject to repeated flooding over the last several years. There currently exists
an earthen levee along the north side of Skunk River. This lerrce is heavily wooded"
This levee does offer some protection from Skunk River flooding to structures located
north of the levee. These structures include General Filter and Sargent Metal There
does, however, exist a drainage channel running into Skunk Riraer from the north. There
T littb protection to property owners from thiJchannel. Story C-ounty is currently
devel_opryg plans to increase the size of the culvert underneath arrasmittr fral to trctp
ease backruater and roadway oveftopping due to the side channel. The scope of this 

-

shrdy did not include reviewing affects from the side channel in this area Snyder &
Associates did use available information to develop an est"nated cost to cons-truct a lerrce
as $ovq in Figure 615. Ttris lerrce would not protect all property o\ilners in this area
Tly ry"t:ois included construction of the levee as shonm to pievent a flood similar to the
1993 flood for caruing flood damage.
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The hydraulic analysis completed for the alternative indicated no increase in the COE
100-year flood discharge. This would be expected since the earth fill for the majority of
the levee is already in place. The elevation of the levee would protect to the 1993 flood
evenL

This area received an estimated $85,000 in damage from the 1993 flood The est'nrated
project cost is $100,000. The annual maintenance costs would be $10ffi0.

4. S. 4TH STREET LEIreE

The owner of Riverside Manor nursing home at 1204 S. 4th Street coulment€d on the
problem of flow overtopping S. 4th Street east of the bridge and running into the nursing
home and apartments. He asked Snyder & Associates to investigate the potential for
placing a levee across the ground where the City bought out several homes on the north
side of S. 4th Streel The levee alignment would keep floodrraters from overtopping S.
4th Street east of the bridge. Floodwater would still overflow the roadway west of the
bridge.

The analpis was completed using the calibrated I{EG2 model for Squaw Creek The
results of this analpis indicate the upstreern water surface elevations would increase as a
result of the levee. The 100-year flood elevations would increase appruimataly 0.2'
while the 500-year flood elevations would increase approximately 0.3'.

The Ames Flood Plain Ordinance states an improvement must cause not greater than
0.1' of water surface elevation increase upstream from the improvement site. The S. 4th
Street levee in the location proposed does not meet this requirement Individual site.
flood protection measures such as an earthen berm or building floodproofing could
diminish the threat of flood damage for the affected structures without causing increases
in upstream water surface elevations.

5. IyIAPLE-WILLOW-IARCH

The ISU Flood Mtigation Study completed by Snyder & Associates, Inc recommended
the construction of a ring dfte/floodwall system immediately adjacent to Maple-lVillow-
Larch. The study recommended constructing the levee one foot aborrc the 1993 flood
elevation Storm sewer modifications and a pump station were included as a part of
these improvements. The estimated construction cost foq this project was $51&6(X) in
Jrure of 1994.

6. DAYTON AIreNUE ^AS A LEIGE

An analysis was completed to determine if a 100-year flood enent would o\rcrtop Dayton
Avenue. This is shoqrn in Figure 616. This roadway was designed to protect against the
effestive lO&,year flood event when the road was initially constructed. The lfl)ryear
flood discharge will be revised upward based on the hydrologic information discussed in
Chapter 3. The increase in discharge will cause corresponding increases in watcr surface
elenation-
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The City of Ames completed a survey of the top of the roadway. There are no culverts
passing underneath Dayton from east to west The low point of the '!evee" is at the
intersection with US 30. The shoulder of US 30 dips to an elevation 882.1. The CgE
l0&year flood elevation at thi$ point is 881.9. Snyder & Associates would recommend
sandbagging in this location to prevent premature overtopping of Dayton Avenue.

The top of Dayton Avenue runs from elevation 882.1 at US 30 to elevation 886.6 at +l-
5(X)' south of SE 5th Street The 100-year flood profile is elevation 881.9 at US 30 to
elevation 884.33 at *l- 500' south of SE 5th Streit The properry east of Dayton Avenue
is protected to the new 100-year flood level by a range o{O.I'-0.+'along the iouth end of
Dayton Avenue.

The existence of Dayton Avenue does not eliminate the potential for flooding even if the
roadwayis not overtopped by the flood waters. The internal drainage on thJeast side of
Dayton Avenue can not be easily drained away during a flood eveni These flood waters
ryay pond and cause flood damage to businesses and mobile homes along this area. A
larger culvert with an outlet control gate could be constructed under US gO to alleviate
this problem. This gate would require yearly maintenance to assure proper function
during a flood evenL The flood control outlet is critical since the flobA ivaters on the
south side of US 30 could backup through this culvert and cause flooding without the
gate.

7. BENEFTTS OF IEVEES

A levee slntem would give many benefits to &e property behind the levee. All buildinp
e-n99mltastgq ry the levee would be directly protected from a flood elevation up to the
loigt t"*l (top of levee). Clearly, as with ill protection measures, buildings ii ttre
floodplain can not be protected from all storm events. A levee would however, allow
the property ovmer additional time to prepare for a major flood even! as well as prwide
a "peace of mind" during smaller floodevents. The warning E6tem currently prop-osed
would still be a valuable tool to determine the potential foilevee overtopping. fire
reliance on the warning qntem would be reduced for these protected arias.

Another benefit would be the reduced need for flood insurance. Flood insurance is
required for all properties within the l@year flood boundary. AII the area bchind the
levee could be eliminated from this requirement These property ownenl may still elect
to purchase flood insurance to cover the potential for levee failure.

As stated previously, the S. Duff AvenuelS. 5th Street lerrce would protect land which is
_currently $'ithin the floodplain and not likely to be developed wittrout e4pensive filL The
levee would op€n this ground up for development The aaaitionat land would inqrease in
value leading to an increased tax base for the City of Ames.

I
I
I
I
I
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I
I
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& NEGATIVES OF LEVEES

Irvee systems are generally very expensive to design, construc! and maintain. The
construction of a levee is a lifetim€ commitment of resources by the City of Ames.
Th"f expenses would likely be absorbed by the entire community. The levee, however,
would give the most benefit to those who own the property behind the levee.

ct[rently, the coE is undergoing a philosophical change from the construction of levees
ton'ard responsibility_9f_th" property owner. A levee would have to be the last possible
alternative Pfror to COE acceptance. This would make COE and IDNR 

"ppto*lespecially diffisulg No state or federal funding could be expected for any feuee
construction

Backrvater can be devetoped upstream from the levee sptem. This would create an
additional flood hazard for those upstream properties nbt protected by the levee. This
would be a major obstacle during the public hearing and approval process.

Environmental considerations also play an important part of the evaluation In order to
construct the levee, the vegetation including all trees would be cleared. This would have
an adverse effect on wildlife in the area. No trees would be allowed on the levee as they
car$e structural deficiencies in the embankmenl

9. LE\IEE CONCLUSIONS

The S. Duff Avenue/S. 5th Street and Arrasmith Trail levees will be continued for further
analysis tased on their_potential for benefrts. A benefit/cost ratio will help determine tlre
economic ju1ifi9g-tion for these alternatives. This analysis is compteted in Chapter Z
The University Village Apartments should not be examined furthir due to th"iurge cost
to construct the improvements versus the small amount of damages sustained in fg9g. A
benefit/cost ratio for the Maple-Wilow-I-arch levee has previonsly b"en completed by
Snyder & Associates, fnc.
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LEI{EE ST]MIT,IARY

LOCATION

University Village
S. Dutr Avenue/S. 5th Street
Arrasmith Trail
Maple-Willow-Larch

Provides Protection to Buildings.
Warning System Minimized.
lvfay Reduce Flood Insurance Rates.

High Maintenance Costs.
Extremely Elrpensive to Construcl
Can Cause Baclurater Upstream.
Some Negative Environmell4l rmFacl

PROJECT COST

$ 500,000
$3,400,000
$ 1o0,ooo
$ szo,o0o (t994)
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LEVEE SI]MIT,TARY

LOCATION

Univenity Village
S. Dutr Avenue/S. 5th Street
Arrasmith Trail
Maple-Willow-I-arch

Provides Protection to Buildings.
Warning System Minimized"
May Reduce Flood Insurance Rates.

High Maintenance Costs.
Extremely Expensive to Construcl
Can Cause Backrnrater Upstream.
Some Negative Environmental Impacl

PROJECT COST

$ 500,000
$3,400,@o
$ 100000
$ 520,000 (t994)
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F. BUILDING FLOODPROOFING

Floodproofing is a combination of structural changes and adjustrnents to properties subject to
flooding primarily for the reduction of flood damages. Floodproofing measures could include
relocation, floodwalls, site levees, sealants, closureq and utility proteJtion.

Relocation -'The only technique. for completely preventing future flood damage. This
method involves moving a building out of a flood area to a new location wheie there is
no threat of flooding

Floodrmalls - This method is sometimes practical for areas with low to moderate flooding
depths and velocities. Floodwalls are designed to keep the water away from a building
and are constructed of materials such as reinforced concrete. Th"y are more expensG
than site levees, but if properly designed, do not require as much con@rn with continued
inspection and maintenance. Since some designs have openings for ac@ss to the
building they-oftelfquire closures and humin presence to dake sure they are in place
grior to flooding. Figure GlTshows 3 t1picat flobawau schematic. Figure hfs oqiuyt
floodwall protection for a window well.

Site l*vees - Apossible technique in areas of shallow and moderate flooding depths with
low velocities. This is a method of creating a barrier of compacted soil to kEep'the water
away from 1 building. It can be one of the least expensive techniques. tt canie
attractively landscaped. Its construction, however, requires great care and there must be
continued maintenance to prevent its failure.

Sealants - Sometimes referred to as dry floodproofing. This method can be used only in
areas of very shallow flooding to completely seal a home against flood water, because of
the tremenlous pressnres that water can exert against a stircture protected Ly thit
method. The method can only be used on brick veneer or masonry construction in good
structural condition. This method can only be used when the flood levels don't exceed
two or three feet and flood velocities are negligible. Figure 6-19 shoun a typical sealant
detaiL

Closures - Often used in conjunction with other techniques such as floodwa[s and levees.
Oosures involve techniques for protecting gaps that trave been left open for aay-toaay
convenience, such as walls, doors, and drivewap. Figure G20 shoury-a tlpicat iropin
closure.

Utility Protection - Often very cost$ damage to utilities such as heating air conditioningi
electrical, and plumbing spterns o.rnts dur'ing floods. Simple and rehlvely low-cost
measures can,usually Prevent damage to these systems, which are essentiallo the
habitability of a stnrcture

flllg$n-toglng measures are recommended to be constructed to prerrcnt damage from the
1993 flood- This flood ggrresponds to the 500-year flood. Protectioi to the ltX},iear flood is a
*l"dlP y part of.FEtdArequirements. The iajority of the buildings along the-Skunk
Rirrcr6quaw Creek floodplain would require 1-4 ieet'ot nooaproonni protection
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Section ?.1-2 (b) of the Ames City ordinance requires all new or substantially improved
residential structures be elevated one foot above the base (100-year) flood eierration on
compacted fill. Floodproofing of existing residential structures below the base flood elevation
does not relieve the residential property owner of flood insurance responsibilities. Non-
residential property owners may construct buildings below the base flood elevation. Under this
circumstance, the non-residential building must be floodproofed to one foot above the base
flood elevation. These non-residential floodproofing measures must be certified by a licensed
qro{essiolal engineer- All property owners are allowed to floodproof beyond one-foot above
the base flood elevation (i.e., protection to the 50&year flood). This could reduce flood
insurance rates for all pro_perty owner1 Individual ptoperty owners are responsible for
submitting the data to FEtvIA via the City of Ames.

The tJrpe of construction commonly found in Anes would dictate either a combination of
floodwalls and closures or sealants and closures be used. Floodwalls would be used in areas
there there is greater than 2' of flood protection required. Structures with lower flood
elevation but with building constructiornot compatible with sealants such as Morton Building
constnrction would also require floodwalls. Sealants would be useful in areas of low flooding
Qess than 2') and where construction is compauble with sealants, such as brick facade. A
gomplete analpis of each building tlpe has not been completed as a part of this study.
Individual propefty owners should determine their requirements on a case by case Uasis

Similar projects gsmpleted in Ames suggest the average constnrction cost to build a floodwall to
be $20 per square foot This does notlnclude the cos-t of closures which are estimated to cost
approximately $66 per square foot. For the S. Duff Avenue/S. 5th Street are\ this would
oorresPond to approximately $1.8 million to protect all buildings up to the 500.year flood lerrcl.

1. FLOODPROOFING BENEFTTS

llloodproofing will prwide each building with flood protection assuming all required
closures have been placed. These meaJures are rela-tively ine4pensive Io 

"onstiuct 
as

well This is gvile,ngA by comparing the cost of floodprbofing all strucures along S.
Duff AvenuelS. lth Street ($1.8 million) to the cost ofionstructing a levee to proLct ttre
same buildings ($3.4 mnfisn).

The cost of flood insurance to these structures would be reduced substantially with the
construction o-f floodproofing. This floodproofing is required to be certified 6y a
struchrral engineer. The following example illustrates a tlpicat insurance reduction fip
insurance rates quoted- are_for an area within a Flood Ins-u-rance Study (FIS) district
which includpl ttte entire City of Ames. Structures where a FIS tras rioi bein completed
would have higher rates.
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Building

1. Insurance coverage of building and contents $85,000

L Building has no basement and was built prior
to 1980.

$0.50/100
$42s

$0.20n00
$170

Contents

$115,000

$0.7sl100
$863

$0.2sl100
$288

3. Pre-floodproofing

Annual insurance rates would be:
Annual insurance premiums would be:

4. Post-floodproofing (assuming protection at 3'
above base flood)

Annual insurance rates would be:
Annual insurance premiums would be:

The floodproofing would result in a total reduction of $830 in annual premiums.

L FISODPROOFING NEGATI\IES

All viable floodproofing mearures for this area require some type of closure E6tem at
lntryways. This closure system would require a human presence to put the qrutem in place.
The threat of flooding would need to be constantly monitored so the closures could be
placed in the threat of a flood.

3. BUILDING DATA

a- S. Dutr Anenue/S. 5th Street Area

Building data for structures within the S. Duff AvenuelS. 5th Street area has been
summarized in Tables Gl and 62 These tables contain a sunmary of all
buildings within the S&unk River and Squaw Creek floodplains affected by the
f(Dyear flood frequency and lower. The information in the summary includes the
locatiory'address, building constructior5 water entry elevation, lfiL'and 5flL,year
water surface elenations, and an estimate of the 1993 flood damage. In the event
of a predicted flood evenq these buildings would be the first to be warned"

The tables also contain a cost of floodproofing for cach building The cstimatcd
cost of floodproofing was developed for each strucfire in the S. DrffAvenuerS.
5th Street area Floodproofing costs for other areas outside of S. Duff Arrcnue$.
5th Street were not calculated except for the ISU Center which was comdet€d in
an earlier study. The S. Duff AvenuerS."ith Street floodproofing costs were
developed for ease ef 6smparison to the levee alternative. In order to compare
the trvo alternatives directly, project costs for each.were determined

vnlrr|Bs\e.l€o\cl!N,{ 6|33



I
I
I
:

:

:

I
:

t
I
I
:

t
l
t
t
t
I
I

b. Areas Outside S. Duff Avenue/S. 5th Street

The buildings outside the s. Duff Avenue/s. 5th street area have been
summarized in Tables 63 through 67. These tables do not include mobile homes.
These tables contail_a suurmary o!.u buildings within the skunk River and squaw
Cr_eek floodplains affected by the 500-year nooo frequency and lower. The
information in the sunmary includes the locatior/adfuess, building construction,
water entry elerration, 10G and 500-year water surface elevations, ffid the 1993
{ool damage. In the event of a predicted flood even! these buildings would be
the first to be warned.

c. Total and Partial Floodproofing

The floodproofing alternative was anallzed using two different values for the
construction costs. The first one assumed all buildings along the S. Duff
Avenue/S. 5th Street corridor would be floodproofed. Tfris is refered to as "Total
Floodproofing" in all tables. Under this scenario, all the flood damages could be
counted as benefits. The second method assumed only those buildings where the
lood damagss were greater than the cost of the floodproofing would be
floodproofed. This is referred to as'?artial Floodproofing'in aU tables. Only the
flood damages from those buildings to be floodproofed could be counted as
benefits.
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t
t
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G. MITIGATION ALTERNATI\IES SUMIvIARY

A summary of the protection effective assessment for each mitigation alterative is shown in
Table 6-8. The Arrasmith Trail levee, the S. Duff/S. 5th Street levee, and floodproofing
alternatives were those deemed to provide the best protection to a flood simil2l 1e tfre tggg
event
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