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EXECUTIVE SUMMARY

The Cedar River, Cedar Rapids, lowa, Flood Risk Management Project Feasibility Study Report with
Integrated Environmental Assessment (Study) documents the plan formulation studies conducted by
the US Army Corps of Engineers, Rock Island District (District) in close cooperation with the City of
Cedar Rapids, lowa (City). The City is the non-Federal Sponsor for this Study. The purpose of the
Study is to identify, formulate and evaluate cost effective, environmentally-sensitive, and technically
feasible flood risk management Federal alternatives for the City.

The Study is authorized by House Resolution adopted April 5, 2006, by the Committee on
Transportation and Infrastructure, and Senate Resolution adopted May 23, 2006, by the Committee on
Environment and Public Works. Both resolutions requested the review of past pertinent reports to
determine whether any modifications to the recommendations are advisable in the interest of flood risk
management, ecosystem restoration, recreation, and related purposes along the Cedar River in Cedar
Rapids.

The primary problem is the risk of inundation and associated flood damages in the City. By Federal
standards, the existing levee system within the Study area has an unacceptable risk of failure during
flood events due to insufficient design and construction such as steep side slopes, poor levee
construction materials, lack of interior drainage system, and an insufficient crown width.

Problems with the aquatic ecosystem within the Study area include degradation due to urban
development. In addition, study information indicates Cedar Lake sediments may contain
environmental contaminants. During infrequent high flow events, the City’s Water Pollution Control
Facilities are inundated and raw sewage must be discharged directly to the river. However,
development of measures to address these problems is severely constrained by the lack of suitable and
effective options in the urban corridor.

The primary goal of this specific Study is to identify, formulate, and evaluate Federal alternatives that
could reduce the existing and future flood risk and damages to public and private infrastructure and
facilities in the City. The ancillary goals of the Study would evaluate feasible recreational and
ecosystem restoration opportunities that are compatible with the primary goal.
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The water and related land resource problems and opportunities identified in this Study are stated as
specific planning objectives to provide focus for the formulation of alternatives. These planning
objectives reflect the problems and opportunities in the Study area and represent desired positive
changes from the Future Without Project Condition.

The planning objectives are specified as follows:

e reduce the risk of flood damages to private and public infrastructure caused by Cedar River
flooding in the City through 2060

e improve the response by local, state, and Federal agencies to all flood events in the City
e increase public awareness to the risk of flooding from the Cedar River in the City through 2060

e increase recreational opportunities in the City along the Cedar River that are compatible with
an implementable FRM plan

The Study team collected and evaluated pertinent engineering, economic, social, and environmental
information needed to accomplish the Study objectives. The Study’s plan formulation is best
described in terms of iterations of the planning process. Multiple iterations of the process were needed
to evaluate the array of possible alternatives to providing the City with flood risk reduction. The
figure on page ES V summarizes the iterations, the criteria used to evaluate and compare alternatives,
the results of evaluation and comparison steps, and ultimately, the identification of the Recommended
Plan.

In addition to a No Action Alternative, an array of dozens of possible FRM plans was evaluated in
detail. The alternatives are differentiated by 1) level of flood risk management and location and 2)
level of completeness. Nonstructural measures were considered as additional features to each
alternative. The final array as discussed in Section 4.3 is as follows:

e The No Action Alternative assumes that no project would be implemented by the District to
achieve the planning objectives. The No Action Alternative is analogous with the Future
Without Project Condition.

e Alternative 1C affects both the east and west sides of the Cedar River in downtown Cedar
Rapids including the Cedar Lake Area with a levee and floodwall.

e Alternative 1A-C affects both the east and west sides of the Cedar River in downtown Cedar
Rapids excluding the Cedar Lake Area with a levee and floodwall.

e Alternative 4C affects the east side of the Cedar River, which includes a majority of the
commercial and industrial structures in the downtown area with a levee and floodwall.

e Alternative 10E affects two separate industrial areas on the east side of the Cedar River in
downtown Cedar Rapids using two ring levees.

Cost, benefits, and economic performance summaries of the alternatives in the Final Array are
presented in the next three tables.

ES-II
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Total Project Costs for Final Array of Alternatives
Dollars Shown in ($000)

Alternative 1C 1A-C 4C 10E
Construction Cost — Measure * $148,039 $142,504 $70,896 $40,321
Total Construction Costs | $148,039 $142,504 $40,321
PE&D (18%) $26,647 $25,651 $12,761 $7,258
S&A (10%) $14,804 $14,250 $7,090 $4,032
Subtotal | $189,490 $182,405 $90,747 $51,611
Real Estate >** $52,600 $49,800 $11,100 $4,400
Environmental Mitigation $908 $0 $0 $0
Cultural Mitigation (1%) $1,480 $1,425 $709 $403
Total | $244,478 $233,630 $102,556 $56,414
Annual O&M Costs $80 $75 $35 $17

! Costs based on estimates from Stanley Consultants dated 2-2-2010, 2-8-2010, 2-11-2010, and 3-24-2010.
2ZHTRW cleanup costs are not included (City responsibility).

% Costs to mitigate for induced damages are not included.

“Real Estate estimates are based solely on the 2008 project footprint for each level of protection.

Annual Costs to Implement Final Array of Alternatives
Dollars Shown in ($000) *

Alternative 1C 1A-C 4C 10E
Construction Cost $28,563 $28,563 $28,563 $40,321
PE&D $5,141 $5,141 $5,141 $7,258
S&A $2,856 $2,856 $2,856 $4,032
Year 1

PE&D (50%) $1,542 $1,542 $1,542 $3,629

Construction (20%) $2,856 $2,856 $2,856 $8,064

S&A (20%) $286 $286 $286 $806
Year 2

PE&D (30%) $1,542 $1,542 $1,542 $2,177

Construction (50%) $7,141 $7,141 $7,141 $20,161

S&A (50%) $714 $714 $714 $2,016
Year 3

PE&D (20%) $771 $771 $771 $1,452

Construction (30%) $8,569 $8,569 $8,569 $12,096

S&A (30%) $857 $857 $857 $1,210
Year 4

PE&D (15%) $771 $771 $771

Construction (20%) $5,713 $5,713 $5,713

S&A (20%) $571 $571 $571
Year 5

PE&D (10%) $514 $514 $514

Construction (15%) $4,284 $4,284 $4,284

S&A (15%) $428 $428 $428

! Assumes 5-year construction duration
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Economic Performance of the Final Array of Alternatives *

Total Project Total Total Annual

Alternative | Residual EAD | First Costs |Annual Costs | Annual Benefits | BCR | Net Benefits
10E 8,673 60,347 3,009 3,740 1.24 731
4C 6,269 115,760 5,774 6,144 1.06 370
1A-C 2,244 266,081 13,267 10,169 0.77 -3,098
1C 1,954 278,571 13,891 10,455 0.75 -3,436

! Feb. 2010 Prices, 4.375% Interest Rate, 50 year period of analysis, $1,000's

Only two alternatives are economically justifiable, based on benefit-cost ratios greater than 1.0.
Following detailed analysis, Alternative 4C was identified as the Recommended Plan. The
Recreational Option 1 is not incrementally economically justified and therefore it is not recommended
as part of the Recommended Plan.

The Recommended Plan, Alternative 4C, includes FRM features consisting of concrete floodwalls,
earthen levees, closure structures and pump stations. The design height of the system would
correspond to an elevation of 733.7 feet, 1988 NAVD, at the USGS gage just upstream of the 8th
Avenue Bridge. The Alternative 4C system would be constructed at a height approximately
equivalent to a stage of 32.4 feet, slightly higher than the June 2008 flood crest, providing a substantial
degree of risk reduction. Concrete floodwalls comprise approximately two thirds of the total
alignment length totaling 2.17 miles. The remainder of the alignment length includes 0.75 mile of
earthen levee and a total length of 0.23 mile for all closure structures. All major components were
developed as utilitarian designs in order to minimize estimated construction cost. The cost estimate
for Alternative 4C is $99,004,000 (October 2010 prices), with the Federal and non-Federal shares
estimated as follows:

Federal Share (65 percent) $64,352,600
Non-Federal Share (City of Cedar Rapids 35 percent) $34,651,400
Total Estimated Project Cost $99,004,000

The annualized operation, maintenance, and replacement costs are $18,000. The Recommended Plan
has an overall benefit-to-cost ratio of 1.2 and net annual benefits of $1,019,000.
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CEDAR RIVER
CEDAR RAPIDS, IOWA

FLOOD RISK MANAGEMENT PROJECT

FEASIBILITY STUDY REPORT
WITH
INTEGRATED ENVIRONMENTAL ASSESSMENT

1.0. STUDY INFORMATION

1.1. Study Authority. The Cedar River, Cedar Rapids, lowa, Flood Risk Management Project,
Feasibility Study Report with Integrated Environmental Assessment (Study) is an interim response to the
authority of House Resolution adopted April 5, 2006, by the Committee on Transportation and
Infrastructure of the U.S. House of Representatives and Senate Resolution adopted May 23, 2006, by the
Committee on Environment and Public Works of the United States Senate. Both resolutions read as
follows:

*“....that the Secretary of the Army is requested to review the report of the Chief of
Engineers on the lowa and Cedar Rivers, lowa and Minnesota, published as House
Document 166, 89™ Congress, 1% Session, and other pertinent reports, to determine
whether any modifications to the recommendations contained therein are advisable at the
present time in the interest of flood damage reduction, ecosystem restoration, recreation,
and related purposes along the Cedar River in Cedar Rapids, lowa.”

1.2. Purpose and Scope. The purpose of this Study was to formulate and evaluate cost effective,
environmentally-sensitive, and technically feasible flood risk management (FRM) alternatives for the
City. This Study documents the plan formulation studies conducted by the US Army Corps of Engineers,
Rock Island District (District) in close cooperation with the City of Cedar Rapids, lowa (City). The City
is the non-Federal Sponsor for this Study.

The primary goal of this specific Study is to evaluate alternatives for reducing the existing and future
flood risk and damages to public and private infrastructure and facilities in the City. The ancillary goals
of the Study include evaluating recreational facilities and ecosystem restoration opportunities that are
compatible with primary goal.

The Study team collected and evaluated pertinent engineering, economic, social, and environmental
information needed to accomplish the Study objectives. An array of possible FRM plans were considered
and evaluated based on costs, benefits, and impacts to the project area.

The Study product is a decision document in the form of a feasibility study and integrated report and
National Environmental Policy Act (NEPA) Environmental Assessment (EA) document in accordance
with the Corps’ Planning Guidance Notebook, Engineer Regulation (ER) 1105-2-100. The Study
investigated measures to reduce flood risk and analyzed the potential for Corps participation in
implementing an FRM project in the City.



Cedar River
Cedar Rapids, lowa
Flood Risk Management Project
Feasibility Study Report with Integrated Environmental Assessment

1.3. Study Area and Location. Figure 1 shows the vicinity of the Study area, located in Linn
County, lowa. The Cedar River Watershed (figure 2) is in Northeastern lowa, approximately 70 miles
west of Dubuque, lowa; 30 miles north of lowa City, lowa; and 130 miles northeast of Des Moines.
The drainage area of the Cedar River at the City is 6,510 square miles.

1.4. History of the Study. Much of downtown Cedar Rapids lies within the 100-year floodplain of
the Cedar River. Historically, major floods have been caused by a combination of rainfall and
snowmelt or by heavy rainfall alone.

In October 2003, Cedar Rapids, in coordination with the District, initiated a Continuing Authorities
Program Section 205-Flood Control Study (CAP Study), which resulted in recommending preparation
of this Study. The CAP Study was completed in May of 2004 and approved by memorandum July 8,
2004. The CAP Study considered the Time Check Levee System, and the Indian Creek and Dry Creek
Watersheds; the latter two are not covered in this document. The CAP Study indicated that a
significant number of homes and businesses in the Time Check Neighborhood are within the 100-year
floodplain of the Cedar River and the condition of the existing Time Check levee could result in these
structures sustaining major flood damage. The CAP Study determined that an improved system would
reduce potential flood damage to the Time Check Neighborhood of Cedar Rapids. The CAP Study
concluded that an acceptable alternative could be developed that would indicate a Federal interest.

Following completion of the CAP Study, the District and the City entered into a Feasibility Cost Share
Agreement (FCSA) in May 2008 to study FRM alternatives for the Time Check Neighborhood.
Shortly after the signing of the FCSA, the City experienced a record flooding event in June 2008 that
led to the expansion of the Study area to include the entire Cedar River-Cedar Rapids corridor. Figure
3 shows the 10-square-mile area of the City that was inundated by the Flood of June 2008.
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1.5. Prior Reports and Existing Projects. Since the 1940s, the District and others have prepared
numerous reports on the Cedar River and associated watershed. The following reports contain the
most relevant information for the current effort:

Review of Reports (Preliminary Examination) for Flood Control on the lowa and Cedar Rivers,
lowa and Minnesota, War Department, Corps of Engineers, Rock Island District, 01 July 1946. This is
an inventory of flood control structures built along the lowa and Cedar Rivers prior to 1946.

House Document No 166, 89™ Congress, 1% Session, Letter from the Secretary of the Army
Transmitting a Letter from the Chief of Engineers, dated January 26, 1965; submitting a report,
together with accompanying papers and illustrations on an Interim Report on the lowa and Cedar
Rivers, lowa and Minnesota requested by Resolution of the Committee on Flood Control, House of
Representatives, adopted July 16, 1945, the Committee on Commerce, United States Senate, adopted
August 6, 1845 and the Committee on Public Works, House of Representatives, adopted July 29,
1955. Damages resulting from the 1961 flood along the Cedar River in Cedar Rapids are discussed,
along with the proposed flood damage reduction alternatives for the City. After a review of the
options and their adverse impact on the scenic attraction of the river, no flood damage reduction
measures were implemented.

Floodplain Information, Cedar River, Linn County, lowa, prepared for the State of lowa,
lowa Natural Resources Council, by the U.S. Army Corps of Engineers, Rock Island District,
October 1967. This Study provided additional river discharges and elevations and substantiated the
Corps’ conclusions that an out-of-bank event is a rare event in the Time Check area.

lowa-Cedar River Basin, Stage 2 Document, U.S. Army Corps of Engineers, Rock Island
District, March 1980. This is a collection of working papers that addresses problems and potential
solutions under the “lowa-Cedar Study Authorities.” The document concludes that further study is
warranted for reservoirs at Floyd and Finchford and that local FRM work should be evaluated for the
cities of La Porte City, Cedar Falls, and Waverly, lowa. Regarding the Cedar Rapids area, the
conclusion reached was that although there are FRM options with benefit-to-cost ratios (BCRs) of
between 0.9 and 1.1, the City was unwilling to implement them as they would detract from aesthetics
of the riverfront. However, the City did support channel improvements, but there was no economic
justification to support a Federal interest. Continuing the City’s existing floodplain management
program was the only remaining acceptable alternative.

lowa-Cedar River Basin Feasibility Report, Main Report, June 1982, U.S. Army Corps of
Engineers, Rock Island District. As it pertains to Cedar Rapids, this report supports the construction
of a levee and floodwall protection system.

Flood Insurance Study, County of Linn, Unincorporated Areas, June 15, 1982, Community
No. 190829, Federal Emergency Management Agency. This Study provides planners and decision-
makers with the basis to make informed decisions regarding land use and development in the
floodplain.

Flood Insurance Study, City of Cedar Rapids, lowa, Linn County, Revised March 18, 1991,
Community No. 190187, Federal Emergency Management Agency. This Study provides planners
and decision-makers with the basis to make informed decisions regarding land use and development in
the floodplain.
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Stormwater Master Plan, Cedar Rapids Metropolitan Area/Indian and Dry Run Watersheds
Utility Study, Linn County Regional Planning Commission, Prepared by Camp Dresser & McKee
(CDM) Inc., The Sears Tower, Suite 450, 233 South Wacker Drive, Chicago, Illinois, April 1998.
This Stormwater Master Plan (SWMP) was prepared to provide the Cedar Rapids metropolitan
area/Indian Creek and Dry Creek watersheds with guidance on how to accommodate future
development and the resulting increase in stormwater runoff that would result without adversely
impacting downstream areas. The SWMP’s Study area included Cedar Rapids, Hiawatha, Robins,
Marion, and portions of unincorporated Linn County.

Initial Assessment for Flood Damage Reduction — Section 205, Cedar Rapids, Linn County,
lowa, Cedar River, Indian Creek, and Dry Creek Watersheds and Time Check Levee, U.S. Army
Corps of Engineers — Rock Island District, May 2004. The recommendation of the report was to
initiate an FRM Study for the Time Check Area in Cedar Rapids. The assessment also recommended
further study for the Indian and Dry Creek Watersheds.

City of Cedar Rapids — Framework Plan for the Reinvestment and Revitalization (River
Corridor Redevelopment Plan) Sasaki and Associates, December 2008. The report documents the
City’s initiative to develop plans for flood mitigation options, neighborhood, facilities, transportation,
and recreational planning after the June 2008 flood. The report includes appendices on flood
mitigation options, transportation options, facilities program assessments, and disaster recovery
planning.

Cedar Rapids River Corridor Redevelopment - Flood Mitigation Options-Stanley Consultants
Inc., March 2009. As part of the Framework Plan, the City integrated planning efforts to develop
flood mitigation options for the Cedar River corridor through Cedar Rapids. The report documents
structural and nonstructural options while outlining a flood mitigation plan that includes a series of
levees, floodwalls, and demountable walls.

City of Cedar Rapids, Flood Protection Study - Water Pollution Control Facilities, HDR
Engineering, Inc., February 2009. The report documents the effects of the June 2008 flood event on
the City’s Water Pollution Control Facilities (WPCF). The report investigated six options for flood
damage reduction and recommended further study on Option 5.

Flood Response Manual — City of Cedar Rapids, lowa. Prepared By Cedar Rapids Public
Works Department, March 2009. The manual documents flood-fighting options based on locations
throughout the Cedar River corridor. The manual integrates new data for stage related flood fighting
efforts, updating flood fighting maps, and evacuation plans.

Flood Abatement Study — Phase 1 - Alliant Energy Company, Prairie Creek Station, Cedar
Rapids, lowa. URS, October 2008. The Study documents options to preventing future flood damages
in three plans. The plans include installing gatewells on an intake tunnel from the Cedar River,
exterior flood control levees, and flood proofing the exterior of the main building.

Cedar Rapids Area Inspections - Inspections of Pipelines, Five-in-One Dam, and Cedar
Rapids Flood Walls. Anderson-Bogart Engineers, Inc, and Lambourne Env. Diving Service,
October 2008. The report documents damages to the sewer and water lines, the Five-in-One Dam, and
Mays Island sheet-pile walls. The report also makes suggestions on remediation methods.
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Background Cultural Research and Geomorphological Investigation of Measures for the
Cedar River Flood Risk Management Feasibility Study, Linn County, Cedar Rapids, lowa, [BCA
1620, April, 2010 (Bear Creek Report)]). This final report was prepared by Bear Creek Archeology,
Inc., Cresco, lowa under U.S. Army Corps of Engineers, Rock Island District Contract W912EK-08-
D-0002, Delivery Order 0016, Modifications 1-4 and authored by David W. Benn, Joe B. Thompson,
Elmer A. Bettis I11, and Derek V. Lee.

2.0. PURPOSE AND NEED*

The District and the City have joined in partnership to complete a Feasibility Study to formulate and
evaluate FRM options on the Cedar River in Cedar Rapids, lowa. The Study includes evaluating
current and anticipated water resource problems and community needs while developing an array of
alternatives for potential implementation. The criteria used to evaluate the alternatives are economic,
balance between cost and benefit, a reduction or mitigation of environmental impacts, flood risk and
floodplain management effectiveness, and engineering construction feasibility. The Federal objective
of water and related land resources planning is to contribute to National Economic Development
(NED) consistent with protecting the Nation's environment, pursuant to national environmental
statutes, applicable Executive Orders (EO), and other Federal planning requirements. The Federal
government views prospective projects from a national point of view, including two requirements for
Federal participation. The primary requirement calls for substantial benefits to FRM. The second
requirement is to produce net benefits which exceed costs. “Federal Interest” in the project is
identified when both requirements are satisfied. Environmental impacts are reduced with alternative
designs or mitigated by replacement. The Federal objective is to alleviate problems and realize
opportunities related to the output of goods and services or to increased economic efficiency.

The planning process consists of a series of steps that identifies or responds to problems and an
opportunity associated with the Federal objective and specific state and local concerns, and culminates
in the selection of a Recommended Plan. The process involves an orderly and systematic approach to
making determinations and decisions at each step so that the interested public and decision-makers in
the planning organization can be fully aware of the basic assumptions employed; the data and
information analyzed; the areas of risk and uncertainty; the reasons and rationales used; and the
significant implications of each alternative plan. This Study evaluated structural and nonstructural
FRM alternatives. Project authorization also provided for ecosystem restoration and recreation feature
components. This report will document Federal interest in FRM improvements and other water
resources improvements within the City.

The City experienced record flooding in June of 2008, double any previous flood event based on
period of record (approximately 100 years). The flood devastated the City with extensive damage to
approximately 4,200 structures both public and private. Hospitals, schools, public transit, and
businesses were negatively impacted by the flooding event. Nearly 10 square miles and 1,300 City
blocks were impacted, displacing approximately 25,000 people. The 2008 flood illustrated the need
for the evaluation and comparison of various FRM strategies in the Cedar Rapids area.

Since the record flooding event in June 2008, the District and the City have negotiated an expanded
Project Management Plan and Scope of Services. The new Study area includes the entire Cedar River
Corridor through downtown Cedar Rapids, starting in the north immediately upstream of the
Edgewood Bridge and ending downstream of the WPCF.
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2.1. National Objectives. The National or Federal objective of water and related land resources
planning is to contribute to NED consistent with protecting the Nation’s environment pursuant to
national environmental statutes, applicable EOs, and other Federal planning requirements.
Contributions to NED include increases in the net value of the national output of goods and services,
expressed in monetary units. These contributions are the direct net benefits that accrue in the Study
area and the rest of the Nation.

2.2. Public Concerns. A number of public concerns have been identified during the course of the
Study. Initial concerns were expressed in the City’s Study request. Additional interim input was
received through coordination with the City, coordination with other agencies, public review of draft
and interim products, and through public meetings. A discussion of public involvement is included in
Section 6, Public Involvement, Review and Consultation. The public concerns that are related to the
establishment of planning objectives and planning constraints are as follows:

o flooding and impacts to urban infrastructure

o the potential for FRM measures used to increase flood stages

o the desire for additional flood storage in the watershed

o the desire for increased recreational opportunities in the Study area

¢ the need to protect watershed and local riverside habitat and connectivity

2.3. Problems and Opportunities. The evaluation of public concerns reflects a range of needs and
desires perceived by the public. This section describes these needs in the context of problems and
opportunities.

The primary problem that this Study is addressing is a discontinuous levee FRM system that does not
provide flood risk reduction. The City must perform emergency flood fighting activities to protect
gaps in the system. During flood events, public and private infrastructure and facilities are inundated.
Opportunities exist to provide a more comprehensive FRM plan. This could be accomplished by
providing flood risk reduction in order to reduce the risk of inundation and associated flood damages.
Providing a more continuous levee system at a high elevation would reduce the risk of damages.

The existing levee system has an unacceptable risk of failure during flood events due to insufficient
design and construction such as steep side slopes, levee construction materials, lack of internal system,
and an insufficient crown width. In addition, insufficient vegetation control on the slopes has further
increased this risk. This system has withstood past events due to effective emergency flood fighting
efforts. However, the risk of failure of this system is considered high. Opportunities exist to reduce
the risk of failure of the existing levee system by removing the existing system and providing a more
reliable system that does not require extreme flood fighting and maintenance efforts. The opportunity
to repair the existing system to does not exist due to severe design deficiencies.

Prior to the record flood event of 2008, the City did not have a comprehensive and updated floodplain
management plan. Lack of a formal plan caused a delayed response to the 2008 flood event. The
public was largely unaware of the risk of severe flooding, because prior to the 2008 event the area had
not experienced a flood event greater than the 1 percent chance event in the over 100 years of gage
records. Many impacted citizens did not have flood insurance. Several pieces of a plan existed prior
to 2008 but there is not a cohesive vision for management of the floodplain within the City of Cedar
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Rapids. The existing emergency flood fighting plan, municipal code flood management ordinance,
comprehensive land use plan, and a comprehensive storm water report are being used in place of a
comprehensive plan. As the result of the 2008 event, the City has taken steps towards resolving this
problem by preparing an updated and detailed emergency flood response manual to be updated yearly.
The opportunity exists to provide a comprehensive floodplain management plan by further refining the
City’s existing efforts, developing a plan for coordination with other local, state, and Federal agencies,
incorporating new flow frequency data, and updating land use as the result of implementation of non
structural measures by the City.

The existing trail system within the City does not provide the public suitable access to the Cedar
River. Additionally, the system lacks connectivity and has safety issues with road and bridge
crossings. The opportunity exists to provide a continuous system of trails along the river with safe
access points, road/bridge crossings and enhanced amenities such as parking and benches.
Development of this system is ancillary and must be within the footprint of an implementable FRM
plan.

The aquatic ecosystem within the City is degraded due to urban development. Sediment in Cedar
Lake contains polychlorinated biphenyls (PCBs) and chlordane. The mouth of McLoud Run is an
unnatural concrete lined channel. The Five-in-One Dam limits connectivity on the Cedar River. The
City’s WPCF is inundated during low frequency high flow events such as 2008 and raw sewage must
be discharged directly to the river. Limited opportunities do exist to improve the aquatic ecosystem
within the City by restoring the mouth of McLoud Run, improving connectivity to the river, and
reducing the need for sewage discharge. However, development of measures to address these
problems is severely constrained by the lack of suitable and effective options in the urban corridor.

Because of contamination issues in Cedar Lake, the City is not interested in pursuing a restoration
option. Additionally, Hazardous, Toxic, Radioactive Waste (HTRW) clean-up is a local
responsibility. Improving the connection of McLoud Run with the Cedar River would likely result in
a degradation of the upper portions of the stream due to the increased fish passage of invasive species
such as carp. Dam removal to improve connectivity would cause unacceptable socio-economic
impacts to the recreational opportunities above the dam. Given the low frequency of the inundation of
the WPCF, it is not anticipated that options to reduce the discharge of sewage would be cost effective.
Additionally, during events such as 2008, several other public facilities also discharge sewage. Due to
these constraints, the Study did not further analyze ecosystem restoration measures.

2.4. Planning Obijectives. The national objectives are general statements that are not specific enough
for direct use in plan formulation; maximizing NED is the overarching goal of this Study. The water
and related land resource problems and opportunities identified in this Study are stated as specific
planning objectives to provide focus for the formulation of alternatives. These planning objectives
reflect the problems and opportunities in the Study area and represent desired positive changes from
the Future Without Project Condition. The planning objectives are specified as follows:

¢ Reduce flood damages to private and public infrastructure caused by Cedar River flooding
greater than the 1 percent chance event in the City through 2060.

o Improve the response by local, state, and Federal agencies to the all flood events along the
Cedar River in the City.

10
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Increase public awareness to the risk of flooding from the Cedar River in the City through
2060.

Increase recreational opportunities in the City along the Cedar River that is compatible
with an implementable FRM plan.

Local Planning Objectives. The City’s goals and objectives have been developed from direction
derived from the City Council, City workgroup sessions, and the workshops that have been conducted
for public input. The City’s FRM goals are to:

implement a comprehensive FRM project;

enhance floodplain management — Community Rating System (CRS) and National Flood
Insurance Program (NFIP)

°  reduce flood looses

°  facilitate accurate flood insurance rating

°  promote awareness of flood insurance

enhance recreational opportunities throughout the Cedar Rapids-Cedar River floodplain;

expand housing options throughout the City, including quick implementation of
affordable, replacement housing;

minimize the impacts of the 4™ Street Corridor on downtown traffic and development;

redefine the City as a community connected to the outdoors, including an improved system of
trails;

strengthen downtown as the commercial, institutional, and cultural center of the City. In
so doing, broaden the diversity of options offered downtown, such as more downtown
housing and entertainment and retail options;

strengthen the arts and culture community of downtown, including protecting and
preserving historic resources, as one of the pillars of downtown;

strengthen the Medical District;

focus on developing 1* Avenue as the main street of Cedar Rapids. With this, improve
transit on 1% Avenue, and implement a downtown circulator;

improve the transportation system for everyday use, as well as for emergency flood response;
reconstruct Edgewood Bridge approaches and the southwest arterial,

preserve industry;

keep neighborhoods intact; and

enhance floodplain management through the Federal Emergency Management Agency
(FEMA) CRS.

2.5. Planning Constraints. Unlike planning objectives that represent desired positive changes,
planning constraints represent restrictions that should not be violated. Further, plan formulation must
provide safe conditions in the interest of public safety and be socially acceptable to the community.
Planning constraints considered to this point are as follows:

11
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e Hazardous, Toxic, Radioactive Waste (HTRW): Alternatives cannot cause disturbance of
HTRW to minimize and prevent Federal liability under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA).

o Flood Heights: Alternatives cannot negatively impact the 100-year flood profile.

e Environmental and Cultural Resources: Alternatives should be designed to minimize
negative impacts to these resources.

o FEMA Voluntary Acquisition Program: Alternatives will not be developed that interfere
with restrictive use guidelines established for properties purchased with Hazard Mitigation
Grant Program funding.

3.0. AFFECTED ENVIRONMENT *

The environmental settings for both the Existing and the Future Without Project Condition are
described in this section.

3.1. Environmental Setting (Existing Conditions). Cedar Rapids is recovering from the 2008 flood
event and continued to do so throughout the Study. Changes to the existing conditions took place in
the Study area daily. The property inventory and damage surveys began in June 2009 and were
completed in October 2009. The limited Study schedule and the continuous changes occurring as the
City recovers resulted in the Study team deciding on Study assumptions in October 2009. The Study
assumptions are described further in Section 3.2.

To fully understand the existing conditions within the floodplain, Feasibility Study Damage Reaches
(figure 1) were established to present the geographic context of the Study area and provide a
framework for analysis. Detailed economic, cultural resources, engineering, hydrology/hydraulics,
and other pertinent data were collected. The Study Damage Reaches (figure 3, page 5) were re-
evaluated and modified as new data became available. Figure 3 and table 1 define the Study Damage
Reaches.
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Table 1. Cedar Rapids Damage Reach Information *

Existing Condition Elevation

by Selected Flood Event
Study Approximate. Elevation 2008
Damage Reaches Description of Significant Damage | 50-yr | 100-yr | 500-yr | Flood
1 Edgewood Right Bank - Area upstream of Edgewood Drive 726 7305 | 732.9 736.9 739.2
2A Ellis Park-North Time Check Right Bank - Ellis Lane to O Avenue 725 727.2 | 730.0 733.7 735.7
2B Time Check Right Bank - O Avenue to 1% Avenue 723 725.8 | 728.8 732.9 734.9
2C Taylor Right Bank - 1% Avenue to 8" Avenue 721 7229 | 725.1 729.6 732.2
2D Czech Village Right Bank — 8" Avenue to Skejskal Park 720 721.9 | 724.0 728.2 731.3
3  Prairie Creek Right Bank - Area at mouth of Prairie Creek 717 716.6 | 718.2 722.2 725.0
4A Cedar Lake North Left Bank - Long Bluff Rd. to southern edge of Cedar Lake 726 726.0 | 729.1 733.3 735.3
4B Cedar Lake South Left Bank - Southern edge Cedar Lake to 1-380 722 725.4 | 728.4 732.5 734.3
5A Downtown Cedar Rapids Left Bank - 1-380 to 8" Avenue 721 7229 | 725.1 729.6 732.2
5B Oakhill Jackson Left Bank - 8" Avenue to 12" Avenue SE 718 722.2 | 7243 728.5 7315
5C Otis Road East Left Bank - 12" Avenue SE to Van Vechten Park 716 719.6 | 7215 725.5 728.2
6  Cedar Valley (Rompot) Left Bank - Otis Road to Otis Avenue 716 7175 | 719.3 723.2 725.7
7  Water Pollution Control Facilities (WPCF) | Left Bank - Bertram Road - WPCF 711 711.3 | 712.8 717.6 720.4
8  Fresh Water Intake Wells Both Banks - Area upstream and adjacent to Reaches 1, 2A, and 4A
9  Mays Island Middle of River - Mays Island similar to Reach 5A 723 722.3 | 7245 728.7 731.5

! This table summarizes the without project elevations representative within each damage reach. Approximate Elevation of Significant Damage was calculated in the Hydraulic Engineering Center- Flood
Damage Reduction Analysis (HEC-FDA) program. It is the stage at the index station of each study damage reach associated with 5% of the total damage for the 1% event. See also Appendix A, Hydrology

and Hydraulics and Appendix E, Economics.”
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3.1.1. Floodplain. Prior to the 2008 event, the FEMA 1991 flood insurance rate map (FIRM) was
used by the City to define the local floodplain (figure 4). In April 2010, revised FEMA Digital FIRM
[(DFIRM)(figure 5)]floodplain maps were adopted by the City. The Study used new data to develop
the USACE 2010 Floodplain Delineations Maps which was used to define the existing conditions
(figure 6). These maps are summarized and contrasted by damage reaches in tables 2 and 3.
Generally, for the 100-year (1 percent chance event), 500-year (0.2 percent chance event), and greater
than 500 year, the number of parcels and acreages increase from FEMA 1991 to USACE 2010. The
increase in parcels and acreages can be directly attributed to the increase in the aerial extent of the
floodplain delineations as more updated hydrologic and hydraulic information has became available.

3.1.2. Existing Flood Risk Management. Six distinct FRM systems currently exist along the Cedar
River through the central core of Cedar Rapids (figure 7). These systems were all locally built by the
City or private entities. None of these existing systems are included in the Public Law 84-99
Rehabilitation and Inspection Program. No as-builts or specifications are available. Past inspections
of the existing systems by the Corps revealed many items that do not meet Federal design standards.
Significant flood fighting efforts take place by the City during floods such as the building of sand bag
tie-offs at elevations that are below the 1 percent chance event. Storm intake grates throughout the
interior are capped with precast manhole structures and sandbags in order to prevent flood water from
flooding from within through the storm drain systems that have no permanent closure gates.

Existing levee/floodwall systems in Cedar Rapids are lacking permanent pump stations and closure
structures on storm sewers. Storm sewers pipes flow freely underneath existing levee/floodwall
systems and require major flood fighting efforts in an attempt to prevent flood waters from backing up
through existing storm intake grates and manholes located at ground level throughout areas within the
floodplain. Since these existing systems lack basic features necessary for a comprehensive line of
protection and instead rely on major flood fighting efforts to fill in these gaps, a risk-based analysis of
the existing systems was not warranted. Therefore, no measurable level of flood protection is
accounted for within this feasibility report for existing conditions. More specifics regarding this
conclusion can be found in Appendix G, Geotechnical Engineering.
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Table 2. Study Area - Parcels Per Reach

FIRM 1991 DFIRM 2010 USACE 2010
Percent Chance Event Percent Chance Event Percent Chance Event
Study
Damage Reach 100-yr | 500-yr | >500-yr | 100-yr | 500-yr | >500-yr | 100-yr | 500-yr | >500-yr
1 22 0 0 22 0 0 22 0 0
2A 232 124 31 242 136 9 300 49 38
2B 346 972 320 654 655 329 1048 439 151
2C 28 350 538 79 348 489 191 419 306
2D 265 462 602 226 20 1083 269 574 486
3 6 2 1 4 0 5 5 4 0
4A 50 46 66 21 23 118 67 66 29
4B 3 12 2 1 6 10 16 1 0
5A 131 102 95 39 164 125 194 93 41
5B 274 38 63 191 97 87 287 65 23
5C 49 24 3 19 26 31 55 16 5
6 65 51 22 4 54 80 63 51 24
7 3 0 0 0 0 3 3 0 0
8 9 0 0 4 0 5 7 0 2
9 2 0 0 2 0 0 2 0 0
Totals 1485 2183 1743 1508 1529 2374 2529 1777 1105
Table 3. Study Area - Reach Acres Per Percent Chance Event
FIRM 1991 DFIRM 2010 USACE 2010
Percent Chance Event Percent Chance Event Percent Chance Event
Study 100-
Damage Reach | 100-yr | 500-yr | >500-yr | 100-yr | 500-yr | >500-yr yr 500-yr | >500-yr
1 445 3.2 2.3 447 3.2 2.1 46 3.4 0.7
2A 39.3 25.5 7.6 34.1 34.2 41| 537 9.1 9.6
2B 56.3 159.7 52.5 107 101.5 60.1 | 169.2 67.2 32.2
2C 9.1 51.3 76.5 24.2 38.7 74| 36.4 48.2 52.3
2D 68 78.4 136.1 62.5 13.5 2066 | 67.8 86.1 128.6
3 23.8 2.2 31.6 7.8 0.9 48.9 7.5 33.7 16.4
4A 223.9 96.1 18.5 229.4 74.9 34.1| 281.6 42.6 14.2
4B 19.6 49.7 1.2 40.7 25.8 41| 539 15.3 14
5A 192.5 29.2 36.8 95.4 126 37.1 208 30.1 20.3
5B 124.4 5.7 12.5 115.7 13.9 13.1 | 126.4 10.9 5.3
5C 41.2 6.9 3.6 27.3 14.9 9.6 | 37.9 9.8 4.1
6 148.4 31.1 13.1 114 49.4 29.2 | 149.3 11.2 32
7 19.9 47.6 0 18 10.7 389 | 263 29 12.2
8 201.9 0.5 0 201.2 1.2 0| 106.6 0.7 95.1
9 6.7 0 0 1.2 55 0 2.4 4.3 0
Totals 1219.5 587.1 392.3 | 1123.2 514.3 561.9 | 1373 | 401.6 424.4
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3.1.3. Estimated Annual Damages-Benefit Analysis. The benefit categories considered in the
economic analysis were: Flood Damage Deduction to Residential and Nonresidential Properties,
Public Damage Reduction, National Flood Insurance Program Administrative Cost Savings, and
Recreation Benefits. Public Damage Reduction benefits include debris removal, emergency FRM
measures, roads and bridges, utilities, and parks and recreation.

Table 4 provides existing structure inventory per damage category per reach.

Table 4. HEC-FDA Structure Inventory - Number of Structures by Category

Damage Commercial/
Reach Industrial Public | Residential Total
West Bank
1 3 1 8 12
2A 4 2 303 309
2B 84 31 1288 1,403
2C 96 18 622 736
2D 88 23 1073 1,184
3 1 0 0 1
West Bank Total 276 75 3,294 3,645
East Bank

4A 41 7 44 92
4B 9 0 0 9
5A 89 27 7 123
5B 61 14 113 188
5C 2 4 35 41
6 0 1 78 79
I 0 21 0 21

8 0
9 0 3 0 3
East Bank Total 202 77 277 556
Entire Study Area 478 152 3,571 4,201

Expected annual damages (EAD) are defined as the monetary value of NED flood losses in any given
year based on the magnitude and probability of loss from all possible flood events. The calculation of
expected annual damages, under the Hydraulic Engineering Center Flood Damage Assessment (HEC-
FDA) model, involves using computerized Monte Carlo simulation for computing expected annual
flood damages (mean damage obtained by integrating the damage exceedance probability curve for
each study reach). Uncertain parameters (error distributions around the mean) such as flow-frequency,
flow-stage, and stage-damage are sampled during the simulation. HEC-FDA output includes best
estimate (mean) of expected annual damage and a distribution of possible values about the mean.
Table 5 provides a listing of expected annual damage by study damage reach and damage category.
For further information, see Appendix B, Economics.
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Table 5. Estimated Annual Damages by Reach and Damage Category
for the Without Project Alternative - $000’s (Analysis Year 2016) *

Commercial/

West Bank Reach Industrial Public Residential Total

1 $10 $0 $5 $15

2A $32 $8 $222 $262

2B $615 $152 $705 $1,472

2C $319 $58 $102 $478

2D $573 $99 $333 $1,005

3 $292 $0 $0 $292

West Bank Total $1,842 $317 $1,367 $3,526
Commercial/

East Bank Reach Industrial Public Residential Total
4A $213 $5 $7 $226
4B $2,648 30 $0 $2,648
5A $787 $176 $81 $1,044
5B $935 $121 $49 $1,105
5C $1,623 $1 $7 $1,631

6 $0 $0 25 $25

7 $0 $30 $0 $30

9 $0 $23 $0 $23

East Bank Total $6,207 $356 $169 $6,732
Study Area Total $8,048 $674 $1,535 $10,257

! Damage estimates incorporate uncertainty and are based on 2010 dollars and a discount rate of 4.375%.

Public Damages. The 2008 flood event was a rare and locally disastrous occurrence. Many public
facilities were severely damaged. Linn County was included in a Federal disaster declaration,
allowing for FEMA financial assistance in the cleanup, repair and reimbursement of flood-related
public damages and costs. The FEMA Project Worksheets were used to identify direct flood-related
costs incurred by public entities located in the Study area. The worksheets are an objective and
verifiable source of post-flood data that was employed to help estimate public damages for the full
range of potential flood events. Table 6 reports the 2008 event public damages by category. This
table is based upon the City’s accounting for damage categories and repair costs under the FEMA

post-disaster declaration public assistance program.

Table 6. 2008 Flood Event — Public Damage Costs by Category

FEMA Category

2008 Event Amount

Debris Removal
Emergency FRM Measures
Roads and Bridges
Water Control Facilities (sewers)
Buildings, Equipment and Contents
Utilities
Parks and Recreation
Total
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$5,497,100
$44,516,100
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The following paragraphs describe the methods used for quantifying damages for public categories
including debris removal, emergency FRM measures, roads and bridges, water control facilities,
buildings and content, utilities, and parks and recreation.

Debris Removal. The 2008 flood event caused $7,654,000 in costs for removal of more
than 80,000 tons of debris within the City. The majority of this cost was for pick up and hauling of the
debris by truck, and for landfill tipping fees. A minor percentage of the cost was for barge-based
riverbank debris removal. To estimate stage-damage relationships for debris removal, District
Planning personnel consulted directly with knowledgeable City Public Works employees. Distributive
estimates for the documented debris removal costs for the 2008 event were estimated by City
guadrant/riverbank. Debris costs which would not occur with repeat flooding (such as debris from
houses/buildings which are removed from the floodplain) were estimated and reduced from event
damage totals. Debris costs for the 50-year and 100-year (2 percent and 1 percent) flood events were
estimated. Also, start-of-damage flood frequency/elevations were estimated. From the above
information, four points on a “stage-damage curve” were established and stage-damage relationships
for the full range of possible flood events were constructed.

Emergency FRM Measures. The 2008 flood event caused more than $85,700,000 in
costs for emergency FRM measures in the City. This category included costs for emergency waste
sludge disposal, emergency demolition and removal of houses and buildings, stabilization of public
buildings (police station, public works, main library, Paramount Theatre, City Hall), overtime for
police, fire, and public works employees, and various other emergency costs. The greatest cost in this
category was for the hauling and landfill/land application of sludge created by the shutdown of the
WPCF, and for the emergency demolition and removal of destroyed houses and buildings. To
estimate stage-damage relationships for emergency measures, District planning personnel consulted
directly with knowledgeable City Public Works employees. Emergency measure costs incurred during
the 2008 event were distributed by City quadrant/riverbank. Costs which would not occur with repeat
flooding (such as demolition and removal of houses/buildings which were destroyed) were estimated
and reduced from event damage totals. Emergency costs for the 50-year and 100-year (2 percent and 1
percent) flood events were estimated. Also, start-of-damage flood frequency/elevations were
estimated. From the above information, four points on a “stage-damage curve” were established and
stage-damage relationships for the full range of possible flood events were constructed.

Roads and Bridges. Reduction of public damages in this category (as reported for the
2008 event and estimated for all potential flood events) does not comprise a significant potential
benefit area. Approximately 40 percent of the damages would be incurred in an upstream Parkway
area, which is not in an alternative project alignment reach. Another 35 percent of the costs would be
for removal of deposited sand on Water Treatment Plant access roads, which are not in an alternative
alignment reach. The remaining 25 percent of damages (consisting of damages to road surfaces, sub-
bases, curbs and gutters) were attributed to City sections (NW, SW, NE, SE) based upon estimates by
knowledgeable City staff. Emergency measure costs incurred during the 2008 event were distributed
by City quadrant/riverbank. Emergency costs for the 50-year and 100-year (2 percent and 1 percent)
flood events were estimated. Also, start-of-damage flood frequency/elevations were estimated. From
the above information, four points on a “stage-damage curve” were established and stage-damage
relationships for the full range of possible flood events were constructed.

Water Pollution Control Facilities. The 2008 flood event caused more than $44,000,000
in damages to sewer system in Cedar Rapids. To estimate stage-damage relationships for emergency

22



Cedar River
Cedar Rapids, lowa
Flood Risk Management Project
Feasibility Study Report with Integrated Environmental Assessment

measures, MVR Planning personnel consulted directly with knowledgeable City consultants and Cedar
Rapids Public Works employees. Stage-damage relationships for the full range of possible flood
events were constructed in a similar manner to that used for debris removal and emergency FRM
measures.

Buildings, Equipment, and Content. The 2008 event caused more than $121,400,000 in
damages.

Utilities. The majority of the damages and costs to utilities incurred were at the WPCF.

Parks and Recreation. The majority of the damages in this category were to the Jones
Golf Course, Ellis Harbor facilities, Cheyenne Park, and City trails.

3.1.4. Damage Reaches. Figure 3 identifies 15 damage reaches within the Study area. Damage
reaches were delineated based on relative topography, geographic area, and street boundaries.
Discussion for each damage reach outlines the estimated annual damages, approximate flood depths
per chance events, topography, critical public infrastructure, the City’s flood response actions, natural
resources of interest, and residential properties with greater than 50 percent damage (as defined in the
City tax assessor database). The elevations expressed in table 1 and in the following descriptions are
based on 1988 North America Vertical Datum (NAVD). A detailed analysis of the estimated annual
damage for each Reach is available in Appendix B, Economics.

3.1.4.1. Damage Reach 1 - Edgewood Neighborhood. The Edgewood neighborhood consists
of eight residential properties; three commercial/industrial properties; Cedar Rapids Community
School District Bus Facility; Morgan Creek Lift Station; and the Edgewood Bridge Approach, a main
traffic artery in the western part of Cedar Rapids (figure 8). For purposes of the economic analysis,
these properties were either assumed to be elevated above the base floodplain and repaired or repaired
at grade (according to the assumptions listed in section 3.2) in the Future Without Project Condition.

Damage Reach Details

e The topography of the Reach is shown in figure 9. The area starts receiving
significant flood damage impact at an elevation of approximately 726. The 2008
flood of record elevation for this Reach was 739.

e The commercial, public, and residential properties within this Reach are impacted
with varying degrees of flood depths versus percent chance event as shown in table 7.
Because of the proximity to the Cedar River, structures are impacted by the higher
frequency events.

e There were eight properties that were considered substantially damaged (greater than
50 percent damage) by the 2008 event and are shown in figure 10.

e The Estimated Annual Damages for this Reach are $15,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.
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Cedar Rapids Community School District Bus Facility: The facility serves as a
storage area for school buses. The parking lot was empty when flooding occurred in
June 2008 and there was little damage.

Morgan Creek Lift Station: The station was inundated by the flood and was lost
from service. The effect of the inundation was the release of raw sewage from much
of the northwest section and some of the northeast sections of the City into the flood
flow upstream of downtown Cedar Rapids.

The Edgewood Bridge Approach: This is the only major traffic bridge connection
in the western portion of Cedar Rapid; all other access across the Cedar River within
City limits is in the downtown area. During the Flood of 2008, the only access from
one side of the river to the other was the 1-380 Bridge. The raising of the Edgewood
Bridge Approach is a City priority as it could provide emergency traffic access during
times of flood events similar in nature to the 2008 flood event. Flooding and ice jams
on the 2 to 5 year event level typically close the road for 1 to 5 days.

Table 7. Properties Impacted — Reach 1

Commercial & Public Properties

Count of Structures for Percent Chance Event
Feet over
1% Floor | 50% | 20% | 10% | 4% | 2% | 1% | 0.5% | 0.2%
-3.0t00 0 1 1 2 3 0 0 0
>0to 2 0 0 0 0 0 3 0 0
>2t04 0 0 0 1 0 0 3 0
>4 106 0 0 0 0 1 0 0 3
>6t0 8 0 0 0 0 0 1 0 0
>810 10 0 0 0 0 0 0 1 0
>10t0 11 0 0 0 0 0 0 0 1

Residential Properties

Count of Structures for Percent Chance Event
Feet over
1% Floor | 50% | 20% | 10% | 4% | 2% | 1% | 0.5% | 0.2%
-2.0t00 0 0 0 0 0 7 0 1
>0t0 2 0 0 0 0 0 0 7 0
>210 4 0 0 0 0 0 0 0 7
>4 10 6 0 0 0 0 0 0 0 0
>610 8 0 0 0 0 0 0 0 0
>8 10 10 0 0 0 0 0 0 0 0
>10 0 0 0 0 0 0 0 0
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3.1.4.2. Damage Reach 2A - Ellis Park and North Time Check Neighborhoods. Reach 2A
(figure 11) is the northwestern most reach in the downtown Cedar River corridor and consists largely
of residential properties. There are 4 commercial/industrial properties, 2 public, and 303 residential
properties in this Reach.

Damage Reach Details

The Estimated Annual Damages for this Reach are $262,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.

The topography of the Reach is shown in figure 12. The area starts receiving
significant flood damage impacts at an elevation of approximately 725. The 2008
flood of record elevation for this Reach was 735.7. The existing Time Check Levee
starts in this section at Penn Avenue NW. Flood fighting efforts start here first with an
existing levee in Ellis Park (northern boundary) tying into existing high ground two
blocks south to Penn Ave NW. For more detail, see Section 3.1.2, Existing Flood Risk
Management.

The City’s flood fighting actions begin by inserting a plug into the storm sewer at a
flood stage of 10 feet (approximate elevation of 718.9). Building approximately 12
wells and 2 standpipes on the storm sewer system begin at a flood stage of 15 feet
(approximate elevation 721.4). Road closures begin at a flood stage of 24 feet
(approximate elevation 729.95) as long as storm sewer plugs, wells and standpipes
held. The City’s Flood Response Manual (2010) which is updated on an annual basis
has more detailed information on flood fighting efforts.

There were 105 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 13.

The commercial, public, and residential properties within this Reach are impacted with
varying degrees of flood depths versus percent chance event as shown in table 8. The
majority of structures are impacted by the lower frequency events.
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Table 8. Properties Impacted — Reach 2A

Commercial & Public Properties

Count of Structures for Percent Chance Event
Feet over
1% Floor 50% | 20% | 10% | 4% | 2% | 1% | 0.5% | 0.2%
-3.0t00 0 0 0 2 4 0 0 0
>0 t0 2 0 0 0 0 2 3 0 0
>2t0 4 0 0 0 0 0 2 3 1
>4 10 6 0 0 0 0 0 1 2 2
>6108 0 0 0 0 0 0 1 2
>8 10 10 0 0 0 0 0 0 0 1
>10 0 0 0 0 0 0 0 0

Residential Properties

Count of Structures for Percent Chance Event
Feet over
1% Floor 50% | 20% | 10% | 4% | 2% | 1% | 0.5% | 0.2%
-251t00 0 0 0 12 | 78 | 113 | 31 35
>0t02 0 0 0 3 12 | 65 95 30
>2104 0 0 0 0 3 | 28 64 101
>4 10 6 0 0 0 0 0 4 41 65
>6108 0 0 0 0 0 0 8 24
>8 10 10 0 0 0 0 0 0 0 5
>10 0 0 0 0 0 0 0 0
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3.1.4.3. Damage Reach 2B - Time Check Neighborhood. Reach 2B (figure 14) is the north-
central reach on the west side of downtown Cedar Rapids and has a mix of residential, commercial,
and public properties. The properties identified for analysis include 84 commercial/industrial
properties, 31 public facilities, and 1,277 residential.

Damage Reach Details

The Estimated Annual Damages for this Reach are $1,472,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the Future
Without Project Condition.

The topography of the Reach is shown in figure 15. The area starts receiving significant
flood damage impacts at an elevation of approximately 723. The 2008 flood of record
elevation for this Reach was 735. The existing Time Check Levee continues through
this reach and ties into high ground in the 1-380 area. For more detail, see Section 3.1.2,
Existing Flood Risk Management.

Flood fighting efforts begin in this Reach at flood stage of 15 feet (Approximate
elevation 719.3) with placement of a standpipe on a culvert through the levee.
Approximately 40 wells are built at storm sewer intakes and manholes beginning at
flood stage of 17 feet (approximate elevation 720.3). Streets begin to close at flood
stage of 18 feet (approximate elevation 721.3). An earthen levee is constructed with
sandbags or fill at flood stage of 19 feet (approximate elevation 722.6).

There are many critical public infrastructure facilities located in the Reach: the Cedar
Rapids Transit Administration Office, Central Fire Station, evacuation centers, and
places of worship.

The apartment, commercial, public, and residential properties within this Reach are
impacted with varying degrees of flood depths versus percent chance event as shown in
table 9. The majority of structures are impacted by the lower frequency events.

There were 386 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 16.
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Table 9. Properties Impacted — Reach 2B

Apartments
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-051t00 0 0 0 0 0 0 0 0
>0to02 0 0 0 1 0 9 0 1
>2t04 0 0 0 0 1 0 9 0
>4 10 6 0 0 0 0 0 0 0 9
>6 to 8 0 0 0 0 0 1 0 0
>8 10 10 0 0 0 0 0 0 1 0
>10to 11 0 0 0 0 0 0 0 1
Commercial Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-051t00 0 0 0 1 4 3 5 3
>0 to 2 0 0 0 2 18 27 14 9
>2t0 4 0 0 0 0 3 16 23 13
>4 10 6 0 0 0 0 0 9 17 26
>6 to 8 0 0 0 0 0 1 13 16
>8 10 10 0 0 0 0 0 0 2 10
>10to 11 0 0 0 0 0 0 0 1
Public Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-05t00 0 0 0 2 2 6 1 0
>0 to 2 0 0 0 2 3 8 1 2
>2to4 0 0 0 0 4 4 14 3
>4 10 6 0 0 0 0 0 4 4 11
>6t0 8 0 0 0 0 0 1 3 4
>8t0 10 0 0 0 0 0 0 2 3
>10to 11 0 0 0 0 0 0 0 2
Residential Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-25t00 0 0 0 56 228 331 271 287
>0to02 0 0 0 3 61 183 286 163
>2t04 0 0 0 0 5 136 193 301
>4 10 6 0 0 0 0 0 19 155 184
>6 to 8 0 0 0 0 0 0 25 140
>81t0 10 0 0 0 0 0 0 3 19
>10to 12 0 0 0 0 0 0 0 2
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3.1.4.4. Damage Reach 2C - Taylor Neighborhood. Reach 2C (figure 17) is the south-central
reach on the west side of downtown Cedar Rapids and includes 96 commercial/industrial properties,
18 public (including the Cedar Rapids Police Department Headquarters) and 616 residential

properties.

Damage Reach Details

The Estimated Annual Damages for this Reach are $478,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the Future
Without Project Condition.

The topography of the Reach is shown in figure 18. The area starts receiving significant
flood damage impacts at an elevation of approximately 721. The 2008 flood of record
elevation for this Reach was 732. Elevation ranges from 704 to 744 in this Reach.

In this Reach flood fighting efforts begin at a 17 feet (Approximate elevation 716.0)
flood stage and includes placing plugs in storm sewers and placing approximately 14
wells over storm sewer manholes and intakes. 1% Street closes at 20 feet (approximate
elevation 721.7) flood stage.

There are critical public infrastructure facilities located in the Reach. They are the
Cedar Rapids Police Department Headquarters, Taylor School-evacuation center, and a
church.

The apartment, commercial, public, and residential properties within this Reach are
impacted with varying degrees of flood depths versus percent chance event as shown in
table 10. The majority of structures are impacted by the lower frequency events.

There were 45 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 19.
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Apartments
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-051t00 0 0 0 0 0 0 1 0
>0to0 2 0 0 0 0 0 1 2 0
>2to4 0 0 0 0 0 0 1 3
>4 t0 6 0 0 0 0 0 0 0 1
>6t0 8 0 0 0 0 0 0 0 0
Commercial Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-1.0t00 0 0 0 0 18 9 5 9
>0 to 2 0 0 0 1 2 24 17 9
>2t04 0 0 0 0 1 9 23 15
>4 t0 6 0 0 0 0 0 1 10 18
>6t0 8 0 0 0 0 0 0 1 18
>8t0 10 0 0 0 0 0 0 0 1
>10 0 0 0 0 0 0 0 0
Public Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-1.0t00 0 0 0 0 3 4 0 0
>0to02 0 0 0 0 0 4 6 1
>2to4 0 0 0 0 0 3 4 4
>4 t0 6 0 0 0 0 0 0 3 6
>6t0 8 0 0 0 0 0 0 0 3
>8t0 10 0 0 0 0 0 0 0 0
>10to 11 0 0 0 0 3 4 0 0
Residential Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-251t00 0 0 0 0 8 54 149 206
>0t02 0 0 0 0 0 8 32 123
>2t04 0 0 0 0 0 0 9 46
>4 t0 6 0 0 0 0 0 0 0 13
>6t0 8 0 0 0 0 0 0 0 0
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3.1.4.5. Damage Reach 2D - Czech Village Neighborhood. Reach 2D (figure 20) is the
southern reach on the west side of downtown Cedar Rapids. The Reach includes 88
commercial/industrial, 23 public, and 1,065 residential properties.

Damage Reach Details

The Estimated Annual Damages for this Reach are $1,005,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the Future
Without Project Condition.

The topography of the Reach is shown in figure 21. The Reach starts receiving
significant flood damage impacts at an elevation of approximately 720. The 2008 flood
of record elevation for this Reach was 731. Elevation on the map ranges from 704 to
744. This Reach has an existing floodwall and levee; Penford Floodwall and the Czech
Village Levee alignments run adjacent to the Cedar River. For more detail, see Section
3.1.2, Existing Flood Risk Management.

The Reach includes the Czech Village and the residential area to the east and has the
most flood fighting efforts of all the damage reaches. The flood fighting actions begin
at a 10 feet (Approximate elevation 717.2) flood stage by plugging storm sewers in
Riverside Park. Approximately 50 wells over storm intakes and manholes are installed
beginning at a 14 feet (approximate elevation 714.1) flood stage. At 18 feet
(approximate elevation 718.2) flood stage, an earthen berm is constructed across A
Street SW to tie into the landfill and a berm is built in Riverside Park. Street closures
begin at 19 feet (approximate elevation 719.2) flood stage.

There are critical public infrastructure facilities located in the Reach. They are the Linn
County Administration Building, Cedar Rapids Public Properties Works Building, and
the Historical Czech Village located adjacent too and southwest of the Czech & Slovak
Museum & Library.

The apartment, commercial, public, and residential properties within this Reach are
impacted with varying degrees of flood depths versus percent chance event as shown in
table 11. The majority of structures are impacted by the lower frequency events. The
residential properties start being impacted at the 10 percent chance event.

There were 95 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 22.
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Table 11. Properties Impacted — Reach 2D

Apartments
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-1.0t00 0 0 0 0 0 0 3 0
>0to02 0 0 0 0 1 0 0 4
>2to4 0 0 0 0 0 1 0 0
>4 t0 6 0 0 0 0 0 0 1 0
>6t0 8 0 0 0 0 0 0 0 1
>8t0 10 0 0 0 0 0 0 0 0
Commercial Properties
Count of Structures for Percent Chance Event
Feet over
1 Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-1.0t00 0 0 0 1 15 3 5 8
>0t02 0 0 0 1 6 22 5 8
>2t04 0 0 0 0 1 6 22 5
>4 t0 6 0 0 0 0 0 1 5 19
>6t0 8 0 0 0 0 0 0 1 9
>8t0 10 0 0 0 0 0 0 0 1
>10 0 0 0 0 0 0 0 0
Public Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-05t00 0 0 0 0 3 0 0 2
>0t0 2 0 0 0 2 1 6 1 3
>2to4 0 0 0 1 2 1 6 1
>4 t0 6 0 0 0 0 1 2 1 5
>6t0 8 0 0 0 0 0 1 2 2
>8 t0 10 0 0 0 0 0 0 1 2
>10to 11 0 0 0 0 0 0 0 1
Residential Properties
Count of Structures for Percent Chance Event
Feet over
1 Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-3.0t00 0 0 4 32 119 226 247 384
>0t02 0 0 0 4 23 18 149 174
>2to4 0 0 0 0 6 24 18 167
>4 t0 6 0 0 0 0 0 4 24 20
>6 t0 8 0 0 0 0 0 0 4 21
>8 t0 10 0 0 0 0 0 0 0 10
>10 0 0 0 0 0 0 0 0
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3.1.4.7. Damage Reach 3 - Prairie Creek. This damage reach (figure 23) is comprised of one
main industry that supplies electricity and steam power to residential and commercial consumers.

Damage Reach Details

e The Estimated Annual Damages for this Reach are $292,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base floodplain
and repaired (according to the assumptions listed in section 3.2) in the Future Without
Project Condition.

e The Prairie Creek Generation Station is considered critical public infrastructure and is
located in the Reach.

e The topography of the Reach is shown in figure 24. The area starts receiving significant
flood damage impacts at an elevation of approximately 717. The approximate 2008 flood
of record elevation for this Reach was 725. Elevations on the map range from 708 to 760.
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Figure 23. Damage Reach 3 — Prairie Creek
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3.1.4.8. Damage Reach 4A - Cedar Lake North. Reach 4A (figure 25) is the northern reach on
the east side of downtown. The reach includes 41 commercial/industrial, 7 public, and 44 residential

properties.

Damage Reach Details

The Estimated Annual Damages for this Reach are $226,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.

The topography of the Reach is shown in figure 26. The area starts receiving
significant flood damage impacts at an elevation of approximately 726. The 2008
flood of record elevation for this Reach was 735. Elevations on the topography map
range from 718 to 760.

There is no detailed flood response actions needed in this Reach except for flood risk
reduction of a water well transformer at 17 feet flood stage (approximate elevation
720.7).

The City’s Water Treatment Plant, a critical public infrastructure facility, is located
in the Reach.

Natural Resources interests within the Reach include McLoud Run and Cedar Lake.

The apartment, commercial, public, and residential properties within this Reach are
impacted with varying degrees of flood depths versus percent chance event as shown
in table 12. The majority of structures are impacted by the lower frequency events.

One property in the 1 percent chance event floodplain with greater than 50 percent
damage from the 2008 event is shown in figure 27.
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Table 12. Properties Impacted — Reach 4A

Commercial Properties

Count of Structures for Percent Chance Event

Feet over

1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-05t00 0 0 0 0 2 1 2 1
>0 102 0 0 0 0 1 6 13 6
>2104 0 0 0 0 0 4 7 13
>4 106 0 0 0 0 0 0 4 6
>6 10 8 0 0 0 0 0 0 0 4
>810 10 0 0 0 0 0 0 0 0

Public Properties

Count of Structures for Percent Chance Event

Feet over

1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-0.5t00 0 0 0 0 0 0 0 0
>0 to 2 0 0 0 0 0 2 1 0
>2to 4 0 0 0 0 0 0 2 1
>4 10 6 0 0 0 0 0 0 0 2
>61t0 8 0 0 0 0 0 0 0 0

Residential Properties
Count of Structures for Percent Chance Event

Feet over

1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-25t00 0 0 0 0 1 1 14 10
>0to 2 0 0 0 0 0 2 1 8
>2t04 0 0 0 0 0 1 2 0
>4 10 6 0 0 0 0 0 0 1 2
>61t0 8 0 0 0 0 0 0 0 1
>80 10 0 0 0 0 0 0 0 0
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3.1.4.9. Damage Reach 4B - Cedar Lake South. Reach 4B (figure 28) is the on the east side of
downtown Cedar Rapids and includes three commercial/industrial properties.

Damage Reach Details

The Estimated Annual Damages for this Reach are $2,648,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.

The topography of the Reach is shown in figure 29. The area starts receiving
significant flood damage impacts at an elevation of approximately 722. The 2008
flood of record elevation for this Reach was 734. Elevations on the map range from
720 to 744. This Reach has an existing levee; Quaker Oats Earthen Levee, which is
adjacent to the Cedar River. For more detail, see Section 3.1.2, Existing Flood Risk
Management.

There is no public flood response actions needed in this area though the businesses
have their own FRM plans.

The Alliant Energy 6™ Street Power Plant sustained damage in the 2008 flood event.
After the flood Alliant installed temporary equipment at the plant to provide steam to
downtown businesses. At the time of study the future use of this plant was uncertain.
Due to this uncertainty, an assumption was made in the economic analysis that the
plant would be used as an industrial facility in the without and With Project conditions.
In August 2010 Alliant Energy publically announced it had stopped producing steam at
the plant. The future use of the plant is still in question.

The Reach consists of only commercial properties. They are impacted with varying
degrees of flood depths versus percent chance event as shown in table 13. The
structures are impacted by a mix of frequency events, some flooding occurring at the
10.0 percent chance event and others not until the 0.2 percent chance events.

There were no properties that had greater than 50 percent damage from the 2008 event
in this Reach.

Table 13. Properties Impacted — Reach 4B

Commercial Properties

Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-1.0t0 0 0 0 1 0 0 0 0 0
>0 to 2 0 0 0 1 1 0 1 1
>21t04 0 0 0 1 1 1 0 0
>4 10 6 0 0 0 0 1 0 1 0
>6t0 8 0 0 0 0 0 1 0 1
>8to 10 0 0 0 0 0 1 1 0
>10to 13 0 0 0 0 0 0 1 2
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3.1.4.10. Damage Reach 5A — Downtown Cedar Rapids. Reach 5A (figure 30) is the northern
reach on the east side of downtown Cedar Rapids. The reach includes 89 commercial/industrial and 27
public properties.

Damage Reach Details

e The Estimated Annual Damages for this Reach are $1,044,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.

e The topography of the Reach is shown in figure 31. The area starts receiving
significant flood damage impacts at an elevation of approximately 721. The 2008
flood of record elevation for this Reach was 732. Elevations on the map range from
714 to 740. There is an existing floodwall located adjacent to the Cedar River between
1% Ave and 4™ Ave. For more detail, see Section 3.1.2, Existing Flood Risk
Management.

e The City’s flood response actions include installing gates in the river wall at flood
stage of 20 feet (approximate elevation 721.7). Roads begin to close at 22 feet flood
stage (approximate elevation 722.8) and traffic department starts to remove signal parts
that could be damaged.

e There are critical public infrastructure facilities located in the Reach. They are the
existing Federal Courthouse, New Federal Courthouse, U.S. Cellular Center, Cedar
Rapids Ground Transportation Center, US Post Office, Mercy Medical Hospital, and
other downtown facilities.

e The apartment, commercial, and public properties within this Reach are impacted with
varying degrees of flood depths versus percent chance event as shown in table 14. The
majority of structures are impacted by the lower frequency events.

e There are no residential properties in the 1 percent chance event floodplain with greater
than 50 percent damage from the 2008 event.
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Table 14. Properties Impacted — Reach 5A

Apartments
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-051t00 0 0 0 0 0 2 0 1
>0 to 2 0 0 0 0 0 2 3 1
>21t04 0 0 0 0 0 0 3 2
>4 10 6 0 0 0 0 0 0 0 3
>61t0 8 0 0 0 0 0 0 0 0
Commercial Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-05t00 0 0 0 0 4 5 3 2
>0to0 2 0 0 0 0 5 24 32 14
>21t04 0 0 0 0 0 7 23 32
>4 10 6 0 0 0 0 0 0 8 22
>61t0 8 0 0 0 0 0 0 0 9
>80 10 0 0 0 0 0 0 0 0
Public Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-05t00 0 0 0 0 1 0 1 2
>0to0 2 0 0 0 0 0 14 2 2
>2t04 0 0 0 0 0 0 14 2
>4 10 6 0 0 0 0 0 0 0 11
>61t0 8 0 0 0 0 0 0 0 3
>80 10 0 0 0 0 0 0 0 0
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Figure 30. Damage Reach 5A - Downtown Cedar Rapids
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3.1.4.11. Damage Reach 5B — New Bohemia/Sinclair Neighborhoods. Reach 5B (figure 32)
is on the east side of downtown Cedar Rapids and includes 61 commercial/industrial, 14 public, and
110 residential properties.

Damage Reach Details

The Estimated Annual Damages for this Reach are $1,105,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.

The topography of the Reach is shown in figure 33. The area starts receiving
significant flood damage impacts at an elevation of approximately 718. The 2008
flood of record elevation for this Reach was 732. Elevations on the map range from
704 to 730. There is an existing Oakhill Jackson Levee located adjacent to the Cedar
River downstream of the 16" Avenue Bridge. For more detail, see Section 3.1.2,
Existing Flood Risk Management.

This Reach has some of the most intense flood fighting actions, including:

°  Plugging five storm sewers beginning at a flood stage of 10 feet (Approximate
Elevation 710.2)

°  Building 22 wells at storm sewer intakes and manholes beginning at a flood
stage of 17 feet (approximate elevation 717.4)

° Raising low areas of dike at trail by placing earth and/or sandbags at a flood
stage of 20 feet (approximate elevation 720.5)

° Aslong as storm sewer plugs, wells, and standpipes hold, closing streets and
removing traffic signal box equipment at a flood stage of 22 feet (approximate
elevation 722.2)

The only critical public facility is Options of Linn County. The African-American
Historical Museum is also located in this Reach.

The apartment, commercial, and public properties within this Reach are impacted with
varying degrees of flood depths versus percent chance event as shown in table 15.

The majority of structures are impacted by the lower frequency events. The
commercial structures are impacted by a mix of frequency events, some flooding
occurring at the 10.0 percent chance event and others not until the 0.2 percent chance
events.

There are 74 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 34.
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Table 15. Properties Impacted — Reach 5B

Apartments
Count of Structures for Percent Chance Event
Feet over
1 Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-0.51t00 0 0 0 0 2 0 0 0
>0to2 0 0 0 0 1
>2t04 0 0 0 0 0 0 2 0
>4 106 0 0 0 0 0 0 0 0
>610 8 0 0 0 0 0 0 0 2
>8t0 10 0 0 0 0 0 0 0 0
Commercial Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-0.51t00 0 1 4 9 4 0 1 0
>0to2 0 0 1 11 27 12 1 0
>21t04 0 0 1 5 11 28 12 2
>4 10 6 0 0 0 1 5 11 29 10
>6t0 8 0 0 0 0 1 5 10 22
>8t0 10 0 0 0 0 0 1 5 19
>10to 14 0 0 0 0 0 0 1 6
Public Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%
-0.5t00 0 0 0 0 2 1 0 0
>0t0 2 0 0 0 2 0 2 2 4
>21t04 0 0 0 0 2 0 2 1
>4 10 6 0 0 0 0 0 2 0 1
>61t0 8 0 0 0 0 0 0 2 2
>80 10 0 0 0 0 0 0 0 1
>10to 11 0 0 0 0 0 0 0 1
Residential Properties
Count of Structures for Percent Chance Event
Feet over
1% Floor 50% 20% 10% 4% 2% 1% 05% | 0.2%
-251t00 0 0 0 6 3 54 11 16
>0to 2 0 0 0 0 6 3 53 8
>2t04 0 0 0 0 0 6 2 54
>4 10 6 0 0 0 0 0 0 6 3
>6108 0 0 0 0 0 0 0 6
>81t0 10 0 0 0 0 0 0 0 0
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3.1.4.12. Damage Reach 5C — Otis Road East. Reach 5C (figure 35) is on the east side of
downtown Cedar Rapids and includes 2 commercial/industrial, 4 public, and 35 residential properties.

Damage Reach Details

The Estimated Annual Damages for this Reach are $1,631,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the Future
Without Project Condition.

The topography of the Reach is shown in figure 36. The area starts receiving significant
flood damage impacts at an elevation of approximately 716. The 2008 flood of record
elevation for this Reach was 728. Elevations on the map range from 704 to 730.

There is very little flood actions in this area though the private industry has their own
FRM plan. Otis Road closes at a flood stage of 10 feet (approximate elevation 708.4)
just to the east and downstream of this Reach.

The commercial, public, and residential properties within this Reach are impacted with
varying degrees of flood depths versus percent chance event as shown in table 16. The
majority of structures are impacted by the lower frequency events. The commercial
structures are impacted by higher frequency events with the majority of inundation
occurring between 50.0 and 2.0 percent chance events.

There are 32 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 37.

Table 16. Properties Impacted — Reach 5C

Commercial Properties

Count of Structures for Percent Chance Event

Feet over 1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%

-15t00 2 2 2 2 2 1 0 0
>0to2 0 0 0 0 0 1 1 0
>2to4 0 0 0 0 0 0 1 1
>4106 0 0 0 0 0 0 0 1
>61t08 0 0 0 0 0 0 0 0

Public Properties

Count of Structures for Percent Chance Event

Feet over 1* Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%

-2.0to 0 0 0 0 0 0 0 0 0
>0to2 0 0 0 0 0 0 0 2
>2t04 0 0 0 0 0 0 0 0

Residential Properties

Count of Structures for Percent Chance Event

Feet over 1% Floor 50% 20% 10% 4% 2% 1% 0.5% | 0.2%

-1.5t00 0 0 0 0 0 23 1 2
>0to 2 0 0 0 0 0 0 24 1
>2t04 0 0 0 0 0 0 0 24
>4106 0 0 0 0 0 0 0 1
>61t08 0 0 0 0 0 0 0 0
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Figure 35. Damage Reach 5C — Otis Road East
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3.1.4.13. Damage Reach 6 - Cedar Valley (Rompot) Neighborhood. The Cedar Valley
Neighborhood consists of 1 public and 78 residential properties (figure 38).

Damage Reach Details

The Estimated Annual Damages for this Reach are $25,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the
Future Without Project Condition.

There are no critical facilities located in this Reach.

The Reach consists of residential properties with flood impacts starting with the lower
frequency events as shown in table 17. The majority of flood inundation occurs at the
1.0, 0.5, and 0.2 percent chance events.

The topography of the Reach is shown in figure 39. The area starts receiving
significant flood damage impacts at an elevation of approximately 716. The 2008
flood of record elevation for this Reach was 726. Elevations on the map range from
702 to 730.

There are 20 properties in the 1 percent chance event floodplain with greater than 50
percent damage from the 2008 event and are shown in figure 40.

Table 17. Properties Impacted — Reach 6

Only Residential
Count of Structures for Percent Chance Event

Feet over

1% Floor 50.0% | 20.0% | 10.0% | 4.0% | 2.0% | 1.0% | 0.5% | 0.2%
-251t00 0 0 0 0 9 26 18 12
>0to02 0 0 0 0 0 4 21 17
>2t04 0 0 0 0 0 0 4 22
>4 10 6 0 0 0 0 0 0 0 4
>61t0 8 0 0 0 0 0 0 0 0
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3.1.4.14. Damage Reach 7 — Water Pollution Control Facilities (WPFC). The WPCF
provides wastewater treatment for the City. The Cedar Rapids WPCF is located at 7525 Bertram
Road, southeast of Cedar Rapids. The WPCF serves the populations of the cities Cedar Rapids,
Marion, Hiawatha and Robins. While the total population of these communities is approximately
160,000, it must be understood that the WPCF treats wastewater of significant strength due to the
industrial customer base of the region. The population equivalent served by the WPCF is on the order
of 1,000,000. The WPCF was inundated to a water elevation of 720 feet (figure 41) in the June 2008
flood event.

The main lift facility was lost for about 10 days. The “wet side” and solids handling aspects of the
plant facilities were lost for weeks. During this time, the City’s wastewater was discharged directly to
the Cedar River. The primary settlers (first physical treatment process) and the roughing filters (the
first biological treatment) were out of service for about 1 month. The first stage of activated sludge
treatment was out of service about 2 months. The second stage of activated sludge treatment was out
of service about 3 months. The incineration facility for destroying primary and biological treatment
solids is still out of service. While it is, solids are being trucked to landfills or for field application at a
cost to the City of $5,000 to $10,000 per day.

The emergency repairs to the facility are estimated to cost about $8.5 million. Permanent repairs to
the wet side processes are estimated at about $10 million. Permanent repairs to the solids processing
facilities, principally the incinerator, are estimated to be $20 million.

Damage Reach Details

e The Estimated Annual Damages for this Reach are $30,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the Future
Without Project Condition.

e The WPCF is considered a critical facility.

e Reach 7 consists of public properties that are mainly impacted with the 0.5 and 0.2
percent chance events as shown in table 18.

e The topography of the Reach is shown in figure 42. The area starts receiving significant
flood damage impacts at an elevation of approximately 711. The 2008 flood of record
elevation for this Reach was 720. Elevations on the map range from 690 to 730. The
WPCF was built above the FEMA base floodplain and it is outside of the USACE
existing condition 1 percent probability flood inundation limit.

Table 18 Properties Impacted — Reach 7

Only Public
Count of Structures for Percent Chance Event

Feet over 1 Floor | 50.0% | 20.0% | 10.0% | 4.0% | 2.0% | 1.0% | 0.5% | 0.2%
-0.5t00 0 0 0 0 0 1 3 2
>0to 2 0 0 0 0 0 0 1 1
>2to4d 0 0 0 0 0 0 0 4
>4t0 6 0 0 0 0 0 0 0 1
>6t08 0 0 0 0 0 0 0 0
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3.1.4.15. Damage Reach 8 — Fresh Water Intake Wells. This reach (figure 43) is defined by the fresh water well field which includes
46 vertical and 4 horizontal collector wells. The well field provides potable water to the City.
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3.1.4.16. Damage Reach 9 — Mays Island. Located in the center of downtown Cedar Rapids,
Mays Island had four main facilities before the June 2008 flood. These facilities, from north to south,
are the Veteran’s Memorial Building (Cedar Rapids City Hall); a City-owned underground parking
garage; the Linn County Courthouse; and the Linn County Corrections Facility (figure 44). Since the
record flood, the Veteran’s Memorial Building (Cedar Rapids City Hall) and City-owned underground
parking garage have not re-opened. City Hall is operating from a temporary location outside of the
floodplain. For purposes of the economic analysis the Veteran’s Memorial Building was assumed to be
repaired to be used as an office building in the Future Without Project Condition. The Linn County
Courthouse and Linn County Corrections Facility have re-opened, and damage surveys were conducted
for these properties.

Damage Reach Details

e The Estimated Annual Damages for this Reach are $23,000. For purposes of the
economic analysis, these properties were assumed to be elevated above the base
floodplain and repaired (according to the assumptions listed in section 3.2) in the Future
Without Project Condition.

e The Veterans Memorial Building (City Hall), Linn County Courthouse, and the Linn
County Corrections Facility are considered critical facilities.

e The public properties within this Reach are impacted with varying degrees of flood
depths versus percent chance event as shown in table 19. The majority of the flood
inundation occurs between 4.0 and 0.2 percent chance events.

e The area starts receiving significant flood damage impacts at an elevation of
approximately 723. The 2008 flood of record elevation for this Reach was 731.5.

Table 19 Properties Impacted — Reach 9

Only Public
Count of Structures for Percent Chance Event

Feet over

1% Floor 50.0% | 20.0% | 10.0% | 4.0% | 2.0% | 1.0% | 0.5% | 0.2%
-6t00 0 0 0 1 1 1 1 2
>0t0 2 0 0 0 0 0 0 1 0
>21t04 0 0 0 0 0 0 0 1
>4 10 6 0 0 0 0 0 0 0 0

80



Cedar River
Cedar Rapids, lowa
Flood Risk Management Project
Feasibility Study Report with Integrated Environmental Assessment

-

REACH g

MAP KEY
PARAMEUINTETHEATER g
RISHMEHANYTS Paolice Station
Pt 1 Housesofworship
Mosques

@Museums
m Libraries
:} Evacuation Centers

$ City Wells

b Bridge

I Church
@ City Hall

@ Caorrectional Facility
413 Courthouse

G Fire Station

. Levee; Levee

[ Litt Station

Marina

T Place Of Interest

E Parking

8 Wyiater Treatment Facility

SCIENCE N - ater Tower
SSTATIGN |
f ElectricPowerPlants
[ Hospitals
[0 Public Park

LAWIS)

SUNTAN AN ] e et

W § USACE Existing Condition
& 1% Probability

.2% Probability

2068 Flood Extents
CHTOLAME- bl = Uit Stk s Gage o ey,
erarers R 1 UEOE e otk 3 e St
e 1 o e g s o s o

e X
EXHII ORI USAC E mate £ r wnl g Eran
peren rees o nple a2 b he <o

=y, £ coale ENESE GTay o he Gz d sl

Wap Produced in CooperationWith

o 75 %o s - Feasibility Study Damage Reaches

Cedar River, Cedar Rapids, fowa

US Army Gorps

of Englneers -
Tk '<and Dish el

FRMFS 19 April 2010

Figure 44. Damage Reach 9 — Mays Island

81




Cedar River
Cedar Rapids, lowa
Flood Risk Management Project
Feasibility Study Report with Integrated Environmental Assessment

3.1.5. Relevant Resources. Resources that could be affected by the Study are:

Natural Resources

June 2008 Flood Impacts

Hydrology

Created Resources

Floodplain Management

Recreation

Hazardous, Toxic, Radioactive Waste (HTRW)
Cultural Resources

Socioeconomic Resources

3.1.6. Natural Resources. The Study area (figure 3) supports an assortment of songbirds/neotropical
migrants typical for any large Midwestern urban area. Two active eagle nests exist near the
confluence of McLoud Run and the Cedar River. This same backwater complex serves as a resting
area to migratory waterfowl.

McLoud Run is the only urban trout stream in lowa. No lasting adverse impacts were realized as a
result of the 2008 flood. The fishery in the Cedar River is diverse and is consistent with other lowa
river fish populations. Cedar Lake is currently listed as a Category 5a Impaired Water by the lowa
Department of Natural Resources (IADNR). This is based on a Fish Consumption Advisory issued by
Region 7 U.S. Environmental Protection Agency (USEPA) for total PCBs on carp and channel catfish.
A Fish Advisory was delisted in March 2008 for chlordane. Based on the Fish Consumption
Advisories and other data, it is assumed that Cedar Lake sediments contain PCBs and chlordane.

3.1.6.1. Birds. Various groups of birds will be evaluated as to each alternatives probable
impact on the group. Groups include song birds/neotropical migrants, bald eagles, migratory
waterfowl, and wading birds.

Bald eagles breed along the Cedar River, and at least two nests are present on the island complex near
the McLoud Run confluence. Suitable trees where eagles can loaf and perch are numerous. During
the winter, this species feeds on fish in the open water areas created by dam tailwaters, the warm water
effluents of power plants and municipal and industrial discharges, or in power plant cooling ponds.
The more severe the winter, the greater the ice coverage and the more concentrated the eagles become.
They roost at night in groups in large trees adjacent to the river in areas that are protected from the
harsh winter elements. They perch in large shoreline trees to rest or feed on fish. There is no critical
habitat designated for this species. The eagle may not be harassed, harmed, or disturbed when present
nor may nest trees be cleared.

3.1.6.2. Mussels/Fish. Freshwater mussels are the most imperiled group of animals in North
America. This general area of the Cedar River has been the site of federally-endangered Higgins’ Eye
pearly mussel (Lampsilis higginsi).

The groups of fish relevant to this project are trout/McLoud Run, rough fish of the river and Cedar
Lake. Cedar Lake does provide a sport fishery, dominated by common carp (Cyprinus carpio),
channel catfish (Ictalurus punctatus) freshwater drum (Aplodinotus grunniens) and buffalo (Ictiobus)
species although a mercury advisory is in place for carp and channel catfish taken from the Lake.
While the river fishery is consistent with other lowa River fish populations, the Five-in-One Dam in
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downtown Cedar Rapids is the first impassable dam under a normal hydrograph, and is just over 100
river miles upstream of the Mississippi River. As such, the river in this area holds large
concentrations of many potadromous, or migratory, species. lowa species of greatest conservation
need such as shovelnose sturgeon (Scaphirynchus platorynchus), paddlefish (Polyodon spathula), and
blue sucker (Cycleptus elongatus) migrate upriver (many from the Mississippi River) every spring to
spawn making the Cedar River below Cedar Rapids critical spawning habitat for these species.
Tagged shovelnose sturgeon have been recaptured as far downstream as Pools 17 and 18 of the
Mississippi River. Additionally, in 2009 an adult lake sturgeon was also sampled near Palisades-
Kepler State Park.

3.1.6.3. Wetlands. Few wetland areas exist in the highly urbanized Study area. One wetland
area of concern is a riverine, forested wetland located between the railroad embankment adjacent to
and upstream of Quaker Oats. This backwater forested wetland complex extends upstream and
beyond the confluence with McLoud Run. This area supports migratory waterfowl, songbirds, and
eagles and other raptors.

3.1.6.4. Endangered and Threatened Species. The species of federally-endangered or
threatened species that may be present in Linn County are prairie bush clover (Lespedeza
leptostachya) and western prairie fringed orchid (Platanthera praeclara), both threatened.

The prairie bush clover is listed as threatened and considered to potentially occur statewide in lowa
based on historical records and habitat distribution, although we have no record of occurrences in Linn
County. It occupies dry to mesic prairies with gravelly soil. There is no critical habitat designated for
this species. Federal regulations prohibit any commercial activity involving this species or the
destruction, malicious damage, or removal of this species from Federal land or any other lands in
knowing violation of State law or regulation, including State criminal trespass law. This species
should be searched for whenever prairie remnants are encountered.

The western prairie fringed orchid is listed as threatened and considered to potentially occur statewide
in lowa based on historical records and habitat distribution although we have no record of occurrences
in Linn County. It occupies wet to mesic grassland habitats. There is no critical habitat designated for
this species. Federal regulations prohibit any commercial activity involving this species or the
destruction, malicious damage, or removal of this species from Federal land or any other lands in
knowing violation of State law or regulation, including State criminal trespass law. This species
should be searched for whenever wet prairie remnants are encountered.

There are no state-listed/protected species or their critical habitat in the Study area.

3.1.7. June 2008 Flood - Causes and Impacts. Several factors contributed to the antecedent
hydrologic conditions leading up to the Flood of 2008. The previous year was the fourth wettest year
on record for the State of lowa, resulting in saturated soil conditions and higher-than-normal flows. In
addition, portions of lowa received above normal snowfall during the winter of 2008, resulting in
significant snow-water equivalents. Much of northern lowa had snow- water equivalents of 2 to 4
inches, with areas in Northeastern lowa having snow-water equivalents in excess of 4 inches. Figure
45 shows snow-water equivalents in the Upper Mississippi River (UMR) Basin prior to the major
snow melt.

Heavy rains beginning in April over lowa caused area tributaries, as well as the Mississippi River to
rise above flood stage. Widespread areas of Eastern lowa recorded 6-plus inches of rainfall with 10-
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plus inches reported locally, as shown in figure 46. This was the second wettest April on record for
the State of lowa. The resulting runoff caused the three flood control reservoirs located on the lowa
and Des Moines Rivers to rise significantly into early May.

Although river and reservoir levels had begun to recede during the second part of May, river levels
remained higher than normal. Beginning in late May and into early June, the jet stream shifted
resulting in a trough in the West and a ridge in the East. The low level jet allowed for a continuous
moisture feed as storms tracked repeatedly over the same areas, much like what happened in 1993.
The average precipitation for the State of lowa over the 15-day period of May 29 through June 12,
2008 was 8.99 inches. In comparison, the maximum 15-day total in 1993 was 7.81 inches. Rainfall
totals over the UMR for June 1 through June 15, 2008, are shown in figure 47.

The lowa U.S. Geological Survey (USGS) reported 29 stations observing record stages. Record
flooding (photograph 1) was observed along the entire length of the Cedar River. The River at Cedar
Rapids crested at 31.2 feet on June 13, 2008, 11.12 feet over the previous record and above the 0.2
percent probability event (table 20). The stream hydrograph is shown in figure 48.
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Photograph 1. June 13, 2008 - Cedar River at Downtown Cedar Rapids During Flood Crest

Table 20. Cedar River Crests Associated with the June 2008 Flood Event

Gage Crest
Waterloo, lowa 26.4 *
Cedar Rapids, lowa 31.2*

* Record Crest
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Figure 48. 2008 Flood Hydrograph

3.1.7.1. Transportation. In June of 2008, many of the City’s transportation services were
severely impacted or non-existent due to extreme flooding. As part of the River Corridor
Redevelopment Plan (RCRP), transportation issues were addressed by analyzing transit, freight
railroads, bridges, streets and parking, and pedestrian/bicycle pathways.

The Ground Transportation Center was inundated by approximately 8 feet of water. Consequently,
downtown transfers now take place at a temporary facility located at 2" Street SE and 12" Avenue SE.
In addition, as a result of the flood, eight buses had to be taken out of service.

Cedar Rapids is served by five freight railroads. They include the Union Pacific (UP), the Cedar
Rapids and lowa City Railway (CRANDIC), the Canadian National (CN), the lowa Northern Railway
Company, and the lowa Interstate. The CRANDIC Bridge serves the Penford Corporation and was
completely washed out due to the flooding in June. The UP Bridge upstream of 1-380 accumulated
boathouses and other debris but sustained only minor damages. All other rail lines had minor damage.

During the June 2008 flood, only the Interstate 380 Bridge remained open out of seven Cedar River
bridges. The Edgewood Road, 1%, 2", 3" 8" 12" and 16™ Avenue Bridges were all closed during the
flood. The bridge closures severely impacted north-south traffic along with ambulance, police, and
fire services. Traffic connectivity between the north and south parts of town is crucial for future flood
event planning.
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Streets and parking were also impacted by the flooding event. The flooding of the downtown corridor
and subsequent neighborhoods on both sides of the river inundated approximately 1,300 City blocks.

3.1.7.2. Infrastructure and Utilities. Due to the widespread reach of the flood waters, most
of the infrastructure within the City was impacted. Schools, churches, businesses, industry, public and
private services, and facilities were severely impacted (figure 49).

Utilities impacted from flooding include electric, gas, water, sewer, fiber-optic network, and other
general services. The damages to the water and sewer systems for the City are the only main utilities
investigated for this report.

The freshwater intake wells supply raw water to the two potable water treatment plants. All of the 46
vertical wells lost service when the flood waters inundated the motors, and 3 of the 4 horizontal
collector wells lost service when the flood waters inundated the transformers—at Horizontal
Collection Well (HCW) 1 and 2—and/or suffered flood water intrusion of the motor control gear
inside the collector well buildings (HCW 1, 2 and 4). Supply from the intake field was limited to
about 12 million gallons per day to only the J Avenue plant during the flood. As average water
demand in the City is around 38 million gallons per day, all of the wet industry customers of the water
system had to be shut down, and water usage restrictions imposed on the City’s civilian population to
forestall draining the system’s storage and de-pressurizing most of the water system. Only the return
to service of HCW 4, 2 days after the flood crest, prevented having to shut off water to large segments
of the residential service areas of the City. The Northwest plant was out of service until nearly a week
after the flood while certain well field motors were repaired. Only HCW 3 was kept in service through
extraordinary sand bagging efforts by staff and members of the community, and further efforts to keep
the portable generator at the facility fueled and in service. Two of the three damaged collector wells
had replacement motor control gear installed within 5 weeks of the flood. It took about 2 months to
address repairs to all of the vertical well motors. Approximately $2 million has been expended on
well field emergency repairs and the City has received funding from FEMA to elevate approximately
10 wells. There are also plans to elevate the remaining wells using additional funding sources.
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The WPCF was inundated to a water elevation of 720 feet NAVD. The “wet side” and solids handling
aspects of the plant facilities were lost for weeks. During this time, the City’s wastewater was
discharged directly to the Cedar River. The main lift facility lost service for about 10 days. The
primary settlers (first physical treatment process) and the roughing filters (the first biological
treatment) were out of service for about 1 month. The first stage of activated sludge treatment was out
of service about 2 months. The second stage of activated sludge treatment was out of service about 3
months. The incineration facility for destroying primary and biological treatment solids is still out of
service. Currently, solids are being trucked to landfills or for field application at a cost to the City of
$5,000 to $10,000 per day. The emergency repairs to the facility are estimated to cost about $8.5
million. Permanent repairs to the wet side processes are estimated at about $10 million. Permanent
repairs to the solids processing facilities, principally the incinerator, are estimated to be $20 million.

The Morgan Creek Lift Station, located in Edgewood, was also inundated by the flood. It lost service
resulting in raw sewage from the northwest and northeast sections of the City bypassing treatment
processes and draining directly into the flood flow upstream of downtown Cedar Rapids.

3.1.8. General Hydrology. The drainage area of the Cedar River at the City is 6,510 square miles.
Historically, major floods have been caused by a combination of rainfall and snowmelt or by heavy
rainfall alone. On the Cedar River, the flood of record is the June 2008 event. This flood was the
result of severe rainfall events. The River crested in Cedar Rapids on June 13, 2008 at an elevation of
731.58 feet NGVD, roughly 4 to 5 feet above the 500-year flood insurance study (FIS) flood stage at
the gage, and a discharge of 140,000 cfs.

Since 1903, the USGS has maintained a stream gaging station on the Cedar River at Cedar Rapids.
The gaging station is located roughly 400 feet upstream of the 8" Avenue Bridge. The 10 major
floods on the Cedar River are listed in table 21 in decreasing order of the magnitude of their discharge.
For reference, the flood profiles for the Cedar River developed by FEMA (FIS 1991) are located in
Appendix A, Hydrology and Hydraulics.

Table 21. Floods of Record, Cedar River, Cedar Rapids, lowa

Discharge  Gage Height

Year (cfs) (ft)

2008 140,000 31.12
1961 73,000 19.66
1993 71,000 19.27
1965 66,800 18.51
1929 64,000 20.00
2004 62,500 18.30
1999 62,300 18.31
1933 58,400 18.60
1947 56,200 18.23
1906 55,700 17.60

! Estimated from high water marks. USGS, 2001, National Water Information System (NWISWeb) [http://waterdata.usgs.gov/nwisl]

The Cedar River at Cedar Rapids flow frequency analysis was reviewed and approved by the IADNR,
November 30, 2008. The USGS and the Corps are in agreement regarding the use of the Bulletin 17B
systematic analysis for the USGS Cedar River at Cedar Rapids gage record of 106 annual peak
discharges. A summary of the results are shown in table 22. For reference purposes, FIS (March 18,
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1991) published values at Cedar Rapids compared to the post-2008 flood event flow frequency
analyses are also shown in the table 23.

Table 22. Cedar River at Cedar Rapids
Annual Frequency Curve Discharges

Exceedance Discharges

Probability (cfs)

0.995 3,420
0.99 4,250
0.95 7,470
0.9 9,940
0.8 13,800
0.5 24,900
0.2 42,200
0.1 54,500
0.04 70,300
0.02 82,200
0.01 94,100
0.005 106,000
0.002 122,000

Table 23. Adjustment of Flow Frequency Discharges on Cedar River Below Cedar Rapids

Cedar River at Cedar 10% 2% 1% 0.2% 2008 Flood Peak
Rapids Upstream Chance Event || Chance Event Chance Event Chance Event 13-Jun-08
of 8" Ave Bridge (cfs) (cfs) (cfs) (cfs) (cfs)
\ FIS (1991) | 53000 | 77000 || 87000 | 112000 |

\ COE (2008) | 54500 || 8220 [ 94100 | 122,000 | 140,000

3.1.9. Created Resources. Created resources include modifications to the landscape; in this Study,
the created resources are directly related to urban development.

3.1.10. Floodplain Management. Contemporary land use in the Cedar Rapids floodplain is
principally urbanized with very little open space. The floodplain is extensively developed by
residential, commercial, and public infrastructure. The City has an existing levee system throughout
its river corridor that has in the past provided marginal protection. The City updated its Flood
Response Manual in March 2010 which includes stage related flood fighting efforts, updating flood
fighting maps, and evacuation plans. Design standards for new development within the floodplain and
adjacent watersheds are also being reviewed and revised. At this point the design standards are only
dealing with requirements for water detention basins for all new developments over 1 acre.

Additional work on floodplain management has occurred through the City’s planning efforts. The
RCRP and the neighborhood planning initiatives have led the City to discuss plans for sustainable
neighborhoods, businesses, and infrastructure. Additional work is required to develop a more
comprehensive floodplain management plan.
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3.1.11. Recreation. The Cedar River corridor has many recreational resources available to the public.
The City has developed and maintained over 23 miles of multiuse trails and is developing more user
friendly pedestrian access to the downtown areas. McLoud Run offers a unique fishery being the only
urban trout stream in lowa and is located just north of the downtown. The Cedar River also offers
fishing and boating opportunities for the public.

The City is currently served by four trails in close proximity to the downtown core and one trail
downstream on the left descending bank. These trails provide connectivity with the City’s riverfront
and afford the City’s residents with recreational opportunities for walking, biking, running, jogging, in
line skating and cycling. The four trails are:

e Ellis Trail, located on the right descending bank;
e Cedar Lake Loop Trail, located around Cedar Lake on the east side of the river;
o Bowling Street Trail, located on the south side of the town west of the river; and

e Cedar River Trail, which is a part of the Cedar Valley Nature Trail (a regional trail).
It is connected to the Cedar Lake Loop and winds through downtown Cedar Rapids
before running parallel to the left descending bank and then crossing the Cedar River.
This trail becomes Hoover Nature Trail as it runs south.

In addition to the trail system, the City’s recreational inventory also includes the following four urban
parks in the vicinity of the Alternative 4C alignment:

. Mays Island Plaza, located on Mays Island in the center of the Cedar River, is the
governmental center for both the City and Linn County;

e  Riverfront East Park, located along 1* Street East;
e Masaryk Park, located at 14™ Avenue and 1% Street SE; and
e Oshorn Park- This Park is located at 14™ Avenue and 13" Street SE.

Figure 50 illustrates the trails and parks in the vicinity of the Alternative 4C alignment.
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The Cedar River Trail experiences its peak usage period during June and July, and its off peak period
occurs between September and December. The low trail usage rates for June and July 2008 and 2009
are attributed to the June 2008 flood. Table 24 shows the historical weekly usage for the Cedar River
Trail expressed in user days.

Table 24. Historical Cedar River Trail Usage

Year June to July Sept to Dec
2005 3,608 1,215
2006 3,459 1,096
2007 3,629 1,820
2008 796 unknown
2009 1,696 unknown

For the period January 6 to December 7, 2008, the Cedar River trail experienced a total of 37,048 user
days; for the period April 19 to July 26, 2009, there were 34,391 user days.

3.1.12. Hazardous, Toxic, and Radioactive Waste (HTRW). Phase | Environmental Site
Assessments (ESAs) were completed throughout the Study area. Phase | ESAs included the entire
selected plan and the preferred borrow site areas. Phase Il ESA samples were obtained and analyzed
for a portion of properties within the selected plan that allowed rights-of-entry for investigation. Phase
I1 samples were obtained and analyzed for the preferred borrow site. There are additional properties
identified within the selected plan corridor that merit Phase Il sampling but these have not been
obtained to date since rights-of-entry have not been granted. See Appendix F, Hazardous, Toxic, and
Radioactive Waste, for details on findings and identification of several other items that need to be
completed prior to the completion of the HTRW analysis.

Phase | ESA analysis includes a record search for ownership, land use, etc. and a walking site survey
looking for evidence of soil or water contamination. Phase Il ESA analysis involves taking soil and
ground water samples in the areas that have the potential for contamination based on the findings
determined during Phase I.

3.1.13. Cultural Resources The following information is from the Bear Creek Report.

3.1.13.1. Archeology. The prehistory of the Cedar Rapids area is not well known. A total of
31 archeological sites have been previously identified in Cedar Rapids. Twenty-three of the sites have
been identified as prehistoric, five are from the historic period and three have no data with regard to
period of occupation. Geomorphologic investigations documented in the Bear Creek Report identified
buried landforms which may contain prehistoric deposits in the Study area. There is potential for
Paleo-Indian, Early and Middle Archaic, Late Archaic, Woodland, and Proto-Historic deposits in the
alluvial fans and natural levees found within the Cedar River Valley.

3.1.13.2. History. Located in east-central lowa, the City of Cedar Rapids is lowa’s second
largest city and its location within the state reflects its unique development in many ways. The Cedar
River attracted the region’s earliest settlers and thenceforward influenced urban development. Routes
crossing the rapids during low water periods enabled and facilitated fording by prehistoric and historic
settlers and transients. The time span of initial settlement and early municipal evolution of Cedar
Rapids was between approximately 1837 and 1860. These dates correspond to the first Euroamerican
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settlement ca. 1837 and the arrival of the first railroad in mid-1859, an event that would transform and
shape the City in the coming decades. In the 1840s, the first water-powered mills were constructed,
using dams to harness the river’s power. The main focus of this hydro-industrial development was
confined mainly to the rapids area, where the natural head provided the potential energy to turn the
wheels of the milling and other industries. Another notable concentration of millworks in the Study
area was along McLoud Run about 2.2 km (1.4 mi) upstream from downtown Cedar Rapids. McLoud
Run is named for John McLeod, a settler who staked a claim to the stream and surrounding area.

The early rise of industry and commercialism in general was directly related to the development of
navigation on the Cedar River upstream to Cedar Falls/Waterloo and downstream to its mouth and,
eventually, ports along the Mississippi River. Highwater Rock, a large National Register of Historic
Places (NRHP)-listed stone in the river near the 1* Avenue Bridge, was historically used to gage water
levels. After dam construction began in the early 1840s, the river was essentially bifurcated in terms
of boat traffic, creating an upper Cedar River to Cedar Falls/Waterloo and lower Cedar River to its
mouth at the Mississippi River. This division is especially noteworthy when considering the history of
steamboat navigation in the vicinity of Cedar Rapids. The era of early settlement ended with the
construction of the railroad to Cedar Rapids, an event cumulating with the arrival of the first train in
June 1859. In the first decade of the 20" century the four primary railroads and various satellite
entities had consolidated their hold on lands north of 1% Avenue East and other parts of downtown.

Associated with the rise of industry and commerce was the rapid expansion of residential
neighborhoods beginning in the late 19™ century and increased ethnic diversity as immigrants moved
to the City in search of work and a new life. Immigrants from Czechoslovakia (locally referred to as
Bohemian heritage) formed the largest ethnic group, with the earliest immigrants arriving in the early
1850s and larger numbers after the Civil War. Other ethnic groups are present, albeit in smaller
numbers, and include Irish, Germans, Scottish, Scandinavians, Arabs, Greeks, and African-Americans.
It should be noted, however, that smaller ethnic enclaves, such as Hogan’s Alley, an Irish
neighborhood between 1% and 2™ Streets SE and 7" and 8" Avenues SE dating to the turn of the 20"
century, were also present but not well documented or discernable in the historical record.

Many of the neighborhoods dating to the late 19" century within the Study area were associated with
various “additions” and “replats” bearing names well known in Cedar Rapids history. During the
Civil War, the platting of new subdivisions came to a halt, and building slowed dramatically.

Following the Civil War, an increase in population triggered a resumption of subdivision
development. In 1874, a series of additions adjacent to the Original Town was added by court decree.
This activity, along with the annexation of Kingston, set off a steady period of physical growth for
Cedar Rapids during the 1870s, which continued into the 1880s. Throughout the 20" century,
especially after WWII, Cedar Rapids continued to expand outward away from the river as industries
not dependent on railroads evolved with the intrastate and interstate road systems. Concurrent with
this expansion, inside the Study area a combination of stasis and demolition took place within historic
neighborhoods.

An important event having widespread effects on the Study area was construction of 1-380 through
Cedar Rapids. This route adversely affected historic resources in the vicinity of McLoud Run and the
northeastern quadrant proximal to the railroad yards, including residences along parts of A Avenue
East and along the river (e.g., historic mills). Various cultural resources dating to the early part of
Cedar Rapids history were in locations of long-term and repeated historic and modern construction
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and were partially, if not completely, destroyed. Some may retain sufficient integrity to potentially
provide important information on a poorly documented (archeologically and historically) time in the
history of Cedar Rapids. Central Cedar Rapids witnessed considerable growth and reconstruction over
the past 160+ years as the landscape was transformed from forested bottoms to well-developed urban
and suburban settings.

3.1.13.3. Architectural. There are 453 structures in the 500-year floodplain on the east side of
Cedar Rapids. Of these 453 structures, 122 structures have previously been determined eligible for
listing or have been listed on the NRHP. Fifty of the NRHP eligible structures are included in three
Historic Districts: 1) the Bohemian Commercial District, 30 NRHP eligible structures; 2) the St.
Wenceslaus District, 14 NRHP eligible structures; and 3) Mays Island, 6 NRHP eligible structures.

The City completed two architectural and structural reconnaissance surveys to document NRHP-
eligible/listed properties prior to the Flood of 2008. The FEMA conducted numerous architectural and
structural reconnaissance surveys in the aftermath of the 2008 flooding episode prior to debris removal
and demolition. The NRHP status was reviewed by FEMA, and FEMA received concurrence from the
lowa State Historic Preservation Office (SHPO).

Wells Fargo Bank (The Peoples Savings Bank or People's Bank and Trust Company), located at 101
3" Avenue, was listed on the NRHP March 29, 1978. The People’s Bank in Cedar Rapids was
designed in 1910 by Louis Sullivan. It consists of a central banking area, 25 x 50 feet, around which
includes a single story of offices and other rooms, giving total dimensions of 50 x 90 feet. The
People's Savings Bank was the second of a series of small Midwestern banks designed by Louis
Sullivan between 1907 and 1919. While not the best example of this group, nor even the best of his
lowa work, it exhibits many of the hallmarks of Sullivan’s art as an architect in *...bringing the block
to life in different ways through geometry and ornament.”

3.1.13.4. Multiple Properties Historic Districts. The Commercial and Industrial
Development of Cedar Rapids, lowa (circa 1865-1945), Multiple Property Documentation was listed
on the NRHP in December 12, 1997. These historic resources are considered significant under this
context based on their association with the business trends, commercial practices, and business leaders
who gave definition to the downtown during the more than six decades (1880-1945) when Cedar
Rapids grew from a county-wide retail service center to a regional retail and jobbing center in eastern
lowa. The buildings that were constructed to house this change in economic role were erected in the
central business district and to a lesser extent in the west side commercial district. A number of
buildings demonstrate singular significance by relating the story of the growth and development of
specific businesses, their owners, and their success and/or demise over a period of time. Still other
buildings derive significance from the architectural styles they embody, the work of an important
architect they represent, or the construction methods and materials used.

Contributing structures and buildings to the Commercial and Industrial Development of Cedar Rapids,
lowa, are as follows:

1% Avenue

200 1% Avenue, NE - Roosevelt Hotel, 1925 - NRHP
203 1% Avenue, SE - Golden Eagle Building, 1888
205 1% Avenue, SE - Reserve National Insurance Co.
301 1* Avenue, SE - lowa Theater Building, 1928

98



Cedar River
Cedar Rapids, lowa
Flood Risk Management Project
Feasibility Study Report with Integrated Environmental Assessment

411 1% Avenue, SE - Burlington, Cedar Rapids & Northern Building, (First Avenue Building)
417 1* Avenue, SE - Irvine Building, 1926

2" Avenue, SE

201-207 2™ Avenue, SE - Dows Building, 1930

215-221 2™ Avenue, SE - Martin Dry Goods Co. (Ginsberg Jewelry), c. 1881

222 2" Avenue, SE — Merchant’s National Bank Building, 1925

305 2™ Avenue, SE - Cedar Rapids Post Office, (Witwer Senior Center), 1908-1910 — NRHP
320 2™ Avenue, SE - (Kurtz Pub)

325-329 2™ Avenue, SE -Muskvaki Block (Dragon Restaurant), ¢. 1900

419 2™ Avenue, SE - Coffits Building, (Hall Bicycle), 1902

526 2™ Avenue, SE - Inter-State School Building, 1908

3" Avenue, SE

97 3" Avenue, SE - Smulekoffs Furniture

116 3" Avenue, SE - Sindelar Saloon, 1898

119 3" Avenue, SE - Fawcett Building, 1906

123 3" Avenue, SE - Paramount Theater Building, 1927 - NRHP

200 3" Avenue, SE - Granby Building, 1893

302-308 3™ Avenue, SE (also 216-224 3" Street, SE) - Cedar Rapids Savings Bank,
(Guaranty Bank & Trust Building), 1896, 1910

311 3" Avenue, SE - Cedar Rapids Supply Company, 1902

314-318 3™ Avenue, SE - Strand Theater, (World Theater), 1915

313-315 3" Avenue, SE - Cedar Rapids Marble & Granite Works (Foreman & Clark), 1893 & 1905

420 3" Avenue, SE - Cedar Rapids Public Library, (Cedar Rapids Museum of Art), 1904 - NRHP
600 3" Avenue, SE - First Universalist Church - NRHP
@ 10th Street SE - Immaculate Conception Catholic Church

3" Avenue, SW

101 3" Avenue, SW — People’s Savings Bank (Norwest Bank) - NRHP
102-104 3™ Avenue SW - Gatto Building, 1912

108 3" Avenue SW - Colonial Theater (Lederman Bail Bonds), 1914

110 3" Avenue SW - Local Drug Co. (Stalker Electric), 1932

201 3 Avenue SW - Acme Greeting Card Co. (Acme Graphics Building), 1924
219-221 3 Avenue SW - Warner Building, 1911

220 3 Avenue SW - Great A & P Tea Co. (Barren Motor Co.), 1942

1% Street, SE

101 1* Street, SE - Old Post Office (Federal Building), 1932

401 1% Street, SE - Hamilton Brother's Building (Hac's Coffee & Tea Co.), 1899 - NRHP
415 1% Street, SE - (Charlies on the River Restaurant)

427 1% Street, SE - Fire Station No. 1 (Science Station), 1917

600 1 Street, SE - John Blaul's Sons (Great Furniture Mart), 1914
610-612 1* Street, SE - Orr-Newell Building, 1912

614 1% Street SE - Grissel Co. Building, 1913

616 1% Street, SE - Baker Paper Co. Building, c. 1914

618 1% Street, SE - Baker Paper Co. Building, 1909

620 1% Street, SE - Aurox Tool & Die Building, c. 1945
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2" Street, SE

103 2" Street, SE - American Building, 1913

118 2" Street, SE - (Ajax Balloon)

125 2" Street, SE - United Fire & Casualty, 1933

203 2" Street, SE - Security Building, 1908 - NRHP

219-223 2" Street, SE - Mullin Building (Drake’s Salad Bar & Enzler’s), 1912
225 2™ Street, SE - Higley Building, 1918

230 2™ Street SE - Granby Building, 1893

3" Street SE

100-112 3" Street, SE - lowa Theater Building (Community Theater), 1928

216-224 3" Street, SE (also 302-308 3" Avenue, SE) - Cedar Rapids Savings Bank
(Guaranty Bank & Trust Building), 1896, 1910

302-308 3" Street, SE -

321 3" Street, SE - Welch Cook Beals Co. (MCI), 1909

417 3" Street, SE - Sokolovna Gymnasium Building, 1908

419 3" Street, SE - Hutchinson Building (Borden Building), 1921

Miscellaneous

130 B Avenue, NE - Jones, Douglas & Co. Cracker Factory (Ohsman & Sons Co.), ¢. 1880
501 A Avenue, NE - St. John the Baptist Greek Orthodox Church, 1946

525 A Avenue, NE - Grace Episcopal Church, 1851, 1873, 1890

616 A Avenue, NE - Scottish Rite Temple, 1908

217 4" Avenue, SE - Lattner Auditorium Building - NRHP

221 4™ Avenue, SE - Lyman Building (lowa Building), 1914 - NRHP

117-123 5™ Street, SE - Palmer Building (MCI), 1905

Commercial and Industrial Development of Cedar Rapids, lowa, ¢. 1860-c. 1945
310 5" Street, SE - First Presbyterian Church, 1869
318 5" Street, SE - YWCA, 1911

Commercial and Industrial Development of Cedar Rapids, lowa (circa 1865- 945), Multiple Property
Historic District is noncontiguous and many buildings exhibit flood damage. “Noncontiguous” means
that the buildings are not all in one location, but located throughout the downtown area, and often
separated by other noncontributing buildings and roads, and open spaces. At present, this district does
not overlap other districts with the City of Cedar Rapids.

The Mays Island Historic District was listed October 19, 1978, and the boundaries are the same as the
shape of the island. Architecturally, the Federal Building and County Courthouse are straightforward
examples of Beaux Arts civic design. The Memorial Building, on the other hand, combines elements
of this style with the verticality of the Moderne, the whole topped with classical funerary features
which advertise its purpose as a war memorial. Beyond this obvious visual symbolism, this building
represents a joint effort on the part of veterans' groups, local government, and commercial and
business interests, to combine in this structure a variety of functions: war memorial, city hall, and
convention center.

The area included in this nomination comprises a discontinuous district made up of Mays Island; its
river walls and structures located thereon (Memorial Building, Linn County Courthouse, Linn County
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Jail); and a portion of land on the east bank of the Cedar River (on which is located the Federal
Building): bounded on the north by 1% Avenue, on the east by 1% Street, on the south by 2™ Avenue,
and on the west by the Cedar River. Due to the fact that the 1%, 2", and 3 Avenue bridges, as well as
the river walls on the east and west banks of the Cedar River, have been extensively altered since their
original construction, these elements are not considered significant in terms of this nomination.
Acreage: Mays Island, approximately 9.5 acres; Federal Building lot, approximately 2 acres. Mays
Island was inundated during the 2008 flood.

The Bohemian Commercial District/Little Bohemia Historic District derives significance under
Criterion A reflecting the categories “Commerce” and “Ethnic Heritage/European.” The Bohemian
Commercial Historic District is associated with nearly 60 years of commercial development in the
Bohemian South Side from the 1880s through the 1930s. The development and redevelopment of the
six blocks along the route of 3" Street SE and 14™ Avenue SE as they pass through this neighborhood
highlight the settlement patterns of multiple generations of Bohemian-American commercial and civic
leaders.

Under Criterion C, the Bohemian Commercial Historic District is significant under the theme
“Architecture” as a representative collection of the commercial architectural styles and vernacular
building forms that appeared in Cedar Rapids from the 1880s through the 1930s. Examples of the
work of an important Cedar Rapids architect and one nationally significant architect have been
identified to date. In addition to narrow-front commercial buildings and corner blocks, the district
contains an important railroad corridor factory building, a fire station, a movie theater, two banks,
several filing stations, and two important fraternal halls.

The Bohemian Commercial Historic District was cited as a potential historic district in the Downtown
& Industrial Corridors in Cedar Rapids, lowa, Multiple Properties District (listed on the NRHP in
1997). In addition, two individual properties within the district are already listed on the NRHP: the
C.S.P.S. Hall and the Lesinger Block. The period of significance for the district is 1880-1952. These
dates mark the date for the earliest known building in the district and the 50 year cut off period for
buildings to be considered significant. Throughout this entire time period the Bohemian Commercial
Historic District served as a commercial center for the Bohemian-American community of Cedar
Rapids.

The boundaries for this potential historic district form an irregular L-shape comprising the collection
of commercial, residential, and industrial properties that formed the heart of the City’s oldest
Bohemian-American neighborhood. The neighborhood follows the six-block route of 3" Street SE
and 14™ Avenue SE along the east side of the Cedar River. This route also formed a section of the
Red Ball Highway/U.S. Highway 218 through Cedar Rapids. Sections of intersecting streets along 3"
Street SE and 14™ Avenue SE have been included where historically related properties with sufficient
integrity to merit inclusion survive. The district includes facing blocks except for two instances where
all buildings had been razed (the northwest side of 100 block of 14™ Avenue SE) or substantially
altered (northeast side of the 1100 block of 3" Street SE). Since the historical significance of this
neighborhood includes the story of change from a residential neighborhood to a mixed commercial,
industrial and residential neighborhood the historic district's pattern of mixed land use is to be
expected. Numerous buildings were affected by flood waters.

The NRHP evaluation of the Czech Village Historic District is currently underway. The field survey

of this area has been completed, and a substantial number of the commercial buildings will be
included in the expanded boundary of the Bohemian Historic Commercial District which is already
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listed on the Register. The boundaries of this expanded district are not finalized at this moment but
will likely be so in near future. Numerous buildings were affected by flood waters and many have
been razed or in the process of being removed. The NRHP eligible St. Wenceslaus Historic District
evaluation was underway, but flood damage is extensive and the majority of the residential building
sites have been removed. More information on the relationship of the Czech Village Historic District
and the Bohemian Historic Commercial District, will be made when the NRHP nomination form has
been completed or reassessed as to flood damage and razed buildings

3.1.14. Socioeconomic Resources. The City, located in Linn County, is the second largest city in
lowa. The estimated population in 2008 was 125,850. The Cedar Rapids/lowa City corridor has an
estimated population of 423,353. Linn County is one of the few lowa counties that has been
increasing in population over the past 10 years. In general, the existing condition floodplain in Cedar
Rapids is densely developed. The City has extensive plans for substantial growth and redevelopment.
Figure 51 (defined in the RCRP) displays the neighborhoods through the river corridor. Descriptions
of the six neighborhoods are taken from the RCRP.

e The Northwest area, or Time Check area, is predominantly residential and houses a workforce
community. A substantial percentage of its residents own their own homes. Mother Mosque
serves as a significant heritage site for the neighborhood, while Ellis Park, Harrison
Elementary School, and the Time Check Recreational Center function as important
neighborhood amenities.

e Taylor Area Neighborhood Association is an active group which provides services to the
Taylor Elementary School and Resource Center, such as Kids” Club, a vibrant before and after
school program.

e The Czech Village is a small, compact area within the Southwest neighborhood. The area is
known for a variety of unique and authentic Czech businesses. Czech Village houses residents
of all ages and many families own their homes.

e The Downtown area functions as a center of business activity but lacks the vitality of a
neighborhood with many residents. There are several pockets of high density housing that
accommodate smaller households who move frequently.

e Oakhill Jackson is a historically industrial company town settled by Czech immigrants. It has
undergone considerable changes as factories and plants have moved or closed over the years,
yet its character remains predominantly single-family residential with a mix of small
commercial uses. It is home to a diverse population.

o Cedar Valley, or Rompot, is an almost entirely residential area with scattered agricultural land
and no commercial uses. Similar to other places adjacent to the river, it has lower residential
densities. Its residents are diverse.
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What are the River neighborhoods in Cedar Rapids? What is unique about each one?
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Figure 51. Neighborhoods in the Cedar River Corridor

3.1.15. Air Quality and Noise. The City of Cedar Rapids issues an air pollution alert, air pollution
warning, or air pollution emergency whenever the Air Pollution Control Officer determines that the
meteorological conditions are such that the accumulation of air contaminants in any place is reaching,
or has reached, levels which could, if sustained or exceeded, lead to a substantial threat to the health of
persons. The City also places restrictions on noise between the hours of 10:00 PM and 7:00 AM and
on vehicles producing noise levels greater than 94 decibels.

3.1.16. Demographic Characteristics. Following is a summary of the Study area’s demographic
characteristics. Additional information pertaining to the socioeconomic setting of the Study area can
be found in the main report.

3.1.16.1. Demographic Data. Population is one of the parameters of community change. The
changes in community population over time are one of several indicators of past and current trends in the
community that influence its potential for growth. This growth will continue to reshape and determine
future resource uses and needs. Future housing, employment, markets, transportation and services are all
based on the size and composition of the population, as are the medical, educational and recreational
facilities.
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The most recent census data available is from the 2008 American Community Survey 3-Year
Estimates. This data estimates there are 125,850 people, 54,538 households, and 31,433 families
residing in Cedar Rapids. The racial makeup of the City is 89.2 percent white, 4.9 percent African
American, 3.0 percent Hispanic or Latino, 0.2 percent Native American, and 2.6 percent Asian.
Table 25 depicts historical population trends for Cedar Rapids, Linn County and the State of lowa.
Both the City and the County have exhibited steady population growth over the past two decades.

Table 25. Historical Population Trends

1980 1990 2000 2008(est)
City of Cedar Rapids 110,243 108,780 120,758 125,850
Linn County 169,775 168,796 191,701 208,574
State of lowa 2,913,808 2,776,755 2,926,381 3,002,555

A city’s ability to provide for its residents can be gleaned from taking a look at the population spread.
Working-age residents raise revenue for the City of Cedar Rapids which can influence the level of
community services that can be offered for more “dependent” residents like the elderly and children.
Having a number of younger residents that would soon be entering the workforce may hint at the
City’s prospects for continued vitality into the future. Residents ages 25 to 54 represent 43 percent of
total population (table 26).

Table 26. Population Age Spread - 2008

Age Range Population % of Total

0-14 years 25,306 20.1
15-19 years 8,557 6.8
20-24 years 8,989 7.1
25-34 years 18,197 145
35-44 years 18,132 144
45-54 years 18,071 144
55-59 years 6,980 5.5
60-64 years 5,168 41

65-85+ years 16,450 13.0

3.1.16.2. Housing and Families. According to the 2008 American Community Survey there
are 58,443 housing units in Cedar Rapids:

e 93.3 percent (54,538) of the units are occupied; 6.7 percent (3,905) vacant

e 69 percent of occupied housing are owner-occupied; 31 percent are renter-occupied

e 67 percent of total housing units are single-unit structures; 29 percent are
multi-unit structures; 4 percent are mobile homes

The number of households reported in the 2008 survey is 54,538. Families made up 58 percent of the
households. This figure includes both married couple families (43 percent) and other families (15
percent). Non-family households made up 42 percent of all households. Most of the non-family
households were people living alone, but some were composed of people living in households in
which no one was related to the householder.

e 28.5 percent of families have children under the age of 18 living with them
e 43.1 percent are married couples families
e 10.6 percent are a female householder family with no husband present
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3.9 percent are a male householder family with no wife present

42.4 percent are non-families

33 percent are householders living alone

10.2 percent have someone living alone who is 65 years of age or older

average household size is 2.24

average family size is 2.88

8.8 percent of families are below the poverty level

12.6 percent of the population are below the poverty level, including 17.2 percent of
those under age 18 and 8.2 percent of those age 65 and over

3.1.16.3. Employment and Labor Force. Labor force defines the distribution of skills and
the level of labor force participation by persons of working age in the community. Cedar Rapids is an
important manufacturing, service and trade area serving an eight-county area. The Cedar Rapids
economy is serviced by a diverse group of industries. The City’s largest employers include Cargill,
Alliant Energy, Rockwell Collins, Quaker Oats, AEGONUSA, ImOn Communications, Archer
Daniels Midland, and Qwest. Industries employing the largest number of workers center on
education, manufacturing, and retail trade. The 2008 labor force estimate is 69,872 and the
unemployment rate in September 2009 was 4.7 percent. The median household income is $47,645 and
per capita income is $27,280, compared to $48,585 and $25,222, respectively for the State of lowa.
Table 27 presents labor force data for Cedar Rapids and Linn County.

Table 27. Cedar Rapids and Linn County Labor Force *

Cedar Linn

Industry Rapids % County %
Agriculture, forestry, fishing, hunting, mining 392 1 1,225 1
Construction 3,540 5 6,085 6
Manufacturing 11,292 17 19,062 18
Wholesale trade 1,897 3 3,095 3
Retail trade 7,925 12 12,442 11
Transportation, communication, public utilities 3,506 5 5,597 5
Information 2,442 4 3,886 4
Finance, insurance, real estate 4,989 8 8,392 8
Professional, scientific, mgmt, administrative, waste mgmt services 6,155 9 9,593 9
Educational, health and social assistance 14,179 21 23,983 22
Arts, entertainment, recreation, accommodation and food services 5,818 9 8,211 7
Other services (except public administration) 2,868 4 4,885 4
Public administration 1,456 2 2,445 2
TOTAL 66,459 100 108,901 100

! Source: 2008 census bureau 3-yr estimates survey

3.1.16.4. Demographic and Economic Projections. Future housing, employment, markets,
transportation and services are all based on the size and composition of the population, as are the
medical, educational and recreational facilities. Population projections can help in planning for the
future. Regional projections of demographic and economic data (tables 28, 29, and 30) are taken from
the “2010 State Profile” for the State of lowa published by Woods and Poole Economics, Inc. The
Cedar Rapids metropolitan statistical area (MSA) used in the projections links the counties of Benton,
Jones and Linn to capture regional flows and the potential for growth on surrounding areas that might
be impacted by the construction of an FRM project in the City.
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Table 28. Cedar Rapids MSA Population Projections

Category 2010 2020 2030

Total population 259,620 281,520 304,510
Median age (years) 37.45 38.20 38.70
White population 238,970 252,490 264,980
Black population 9,010 12,440 16,930
Native American population 970 1,140 1,280
Asian/Pacific Islander population 4,850 7,000 9,500
Hispanic population 5,820 8,450 11,820
Population 0-14 years 52,160 57,060 59,730
Population 15-19 years 18,210 18,340 20,120
Population 20-24 years 16,670 16,850 18,540
Population 25-34 years 34,430 37,620 38,870
Population 35-44 years 35,330 35,870 39,670
Population 45-54 years 37,860 35,040 35,930
Population 55-59 years 16,350 18,100 17,070
Population 60-64 years 13,740 17,120 16,130
Population 65 yrs & over 34,870 45,520 58,470
Male population 128,580 139,450 150,530
Female population 131,040 142,070 153,980

Total employment for the area is expected to reach 178,320 by the year 2010, and 193,890 in 2020.
This represents an increase of 8.7 percent in the total number of employed in the Cedar Rapids MSA
area by 2020. By 2030, the labor force is expected to grow again by about 8.5 percent (table 29). The
rate of employment will stay slightly ahead of population growth, resulting in additional jobs for
residents of all ages. Job growth will vary among counties in the MSA (table 30).

Table 29. Cedar Rapids MSA Employment Projections

Industry 2010 2020 2030

Total Employment 178,320 193,890 210,310
Agriculture, forestry, fishing, hunting, mining 4,470 4,640 4,800
Construction 11,640 12,910 14,150
Manufacturing 23,400 22130 20,880
Wholesale trade 6,450 6,220 5,950
Retail trade 20,820 22,900 25,010
Transportation, communication, utilities 9,100 10,070 10,920
Information 5,740 5,530 5,230
Fire, insurance, real estate 16,400 18,590 21,030
Professional, scientific, mgmt, administrative, waste mgmt 17,680 19,810 21,930
Educational, health and social assistance 22,700 26,950 31,730
Aurts, entertainment, recreation, accommodation and food services 13,030 15,040 17,340
Other services (except public administration) 9,520 10,550 11,610
Public administration 17,370 18,530 19,740

106



Cedar River
Cedar Rapids, lowa
Flood Risk Management Project
Feasibility Study Report with Integrated Environmental Assessment

Table 30. Cedar Rapids MSA Economic Projections

Category 2010 2020 2030

Personal income 9,050,810 11,297,140 14,204,700
Per capita income 34,862 40,129 46,647
Persons per household 2.35 2.27 2.23
Mean household income 82,251 91,529 104,864
Number of households 107,520 120,610 132,120
Households earning <$10,000 5,550 4,850 3,970
Households earning $10,000-$59,999 60,720 56,160 46,310
Households earning $60,000-$99,999 29,960 43,250 57,780
Households earning $100,000-$149,999 7,840 11,340 16,680
Households earning $150,000 + 3,470 5,020 7,380

The focus of the following section is on what life in Cedar Rapids is like for its residents, workers and
institutions since the Flood of 2008. Discussion includes the City’s plan for development or
redevelopment, what has been lost since the flood, and the relative impacts.

Today, the City is still in the midst of recovering from the 2008 flood event that left $2.5 billion in
damage to Cedar Rapids and Linn County, impacting 7,749 parcels, 310 public facilities, and more
than 900 downtown businesses. Many residents are still struggling to rebuild, and businesses are
fighting to survive, as they hope that their vision plan for flood recovery will become a reality.

Community Cohesion. The Flood of 2008 severely affected the community cohesion within the core
neighborhoods of Cedar Rapids. As entire neighborhoods were forced to evacuate, multi-generational
characteristics of the neighborhoods may have been lost forever. Those that were hit by the flood
were also some of the most socially vulnerable within the City. The concept of “social vulnerability”
holds that some groups suffer disproportionately from the effects of a natural disaster due to a lack of
capacity to anticipate, cope with, resist, and recover from the impacts of a hazard". Researchers have
identified a variety of factors influencing social vulnerability, including socioeconomic status, age,
race, gender, ethnicity, and physical or mental disability®.

In their endeavors to recover from the flood the City engaged citizens in flood recovery planning
efforts and worked to create a shared vision for flood reinvestment in the flood-impacted area. People
from throughout the community came together, engaging in thousands of hours of planning time to
invest in decisions about how their neighborhoods could survive. Community feedback specifically
called for rebuilding high quality neighborhoods, improving flood management to better protect
homes and businesses, and to help the community become more sustainable.

The social networks in the area connecting friends and family are obviously strong, and social
sustainability is clearly a part of the recovery vision. Items of highest priority for those in the flood-
impacted neighborhoods are to retain the ethnic and historical character of their pre-flood
communities, to support sustainable neighborhoods where residents can walk to schools, parks and
services, to establish new neighborhood centers that will bring residents together and foster a sense of
place, and to enable a return to the quality of life they cherish. Within the Study area there are nine

! P. Blaikie et al., “At Risk: Natural Hazards, People's Vulnerability, and Disasters.” Development in Practice 5, no. 2 (1994):
170-180.

2 A thorough explanation of social vulnerability by Susan Cutter, plus a series of additional perspectives, can be found on the
Social Science Research Council website: http://understandingkatrina.ssrc.org/Cutter/
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distinct neighborhoods—Cedar Lake Area; Cedar Rapids Downtown-east; Oakhill Jackson; Sinclair-
Cargill; Timecheck/Northwest; Cedar Rapids Downtown-west/Taylor; Czech neighborhood;
Edgewood; and Cedar Valley (Rompot)—each with its own Neighborhood Association that serves as
both advocate and organizer within that community.

The cultural sprit of the community also suffered greatly due to the loss of 80 percent of the historical
and cultural landmarks and cultural institutions. Historic and cultural properties inundated include the
National Czech and Slovak Museum and Library; the African American Museum and Cultural Center
of lowa and the Science Station; the Paramount Theatre; Theatre Cedar Rapids; and the Cedar Rapids
Public Library. Even though the loss of these places and programs created a deep sense of loss of
identity within the community, the City of Cedar Rapids and its citizens were not willing to relinquish
these important pieces of their identity. The arts and cultural sector of the City has worked diligently
to restore and reopen these cultural institutions thereby preserving their significance to the community.

Life, Health and Safety. Access to health care and medical facilities becomes extremely
important during an emergency situation. In June 2008, all communication methods for the City were
lost during the flood, including computer networks, telephone systems, and the 9-1-1 dispatch and
radio system. Communications were quickly reinstated to provide uninterrupted services to the
citizens so that the public was not in danger due to lack of emergency response systems.

Clearly, the flood events, flood fighting, and the ongoing threat of flooding represent key stressors in
the Cedar Rapids community whose effect cannot be ignored. Research on the effects of stress on
health has established the detrimental effects of stress, particularly chronic stress, on physical and
mental health and substance abuse. Research has also shown that these health effects do not occur
uniformly in populations. Certain groups, for example poorer individuals, minorities, and the elderly,
evidence much greater effects. The mental health effects of surviving a major flood event and of
dealing with any subsequent rises in river levels are stressors that are felt for many years. As a result
of the 2008 flood, there was a significant increase to the need for a variety of social services in Cedar
Rapids. The social services that were provided had an enormous financial impact on the City and its
residents. Estimated costs of these services are between $10 million to $20 million. Without the
guarantee of future flood risk management, flood-impacted residents could remain in a state of
uncertainty and continue to struggle with the psychological impacts far into the future.

Flood-blighted properties have been abandoned and are in poor condition. These properties are not
only an eyesore, but a public health nuisance as flood odors and grime radiated into the air
surrounding the building and nearby community events. Those properties located within the heart of
downtown Cedar Rapids’ core business district are inhibiting redevelopment. When blighted
properties sit abandoned among open businesses and cultural attractions, they diminish the visitor
experience and weaken the perception of the quality of the downtown neighborhood. Impacts on
neighboring properties, particularly when those are customer-oriented businesses, can be severe.

Business/Employment. There has been a significant social impact on employees of displaced
businesses. The majority of downtown Cedar Rapids was impacted by the 2008 flood which heavily
damaged both large and small businesses. A total of 131 businesses have closed, 568 have reopened
in the same location, and 143 reopened outside the City or flooded area. While 671 businesses have
remained open and jobs remain available to the employees, the resulting loss of employment in the
area encompassed 1,324 permanent and 541 temporary jobs.
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Among those businesses heavily damaged by flood were some of the City’s largest employers
including Quaker Oats, Alliant Energy, St. Luke’s Hospital and Mercy Medical Center. Penford and
Cargill were heavily impacted as freight connections were disrupted by damaged railroad connections.
Unemployment rates rose in the weeks following the flood; however the City has thus far been
successful at maintaining stability in the face of the disaster.

Downtown alone represents the largest concentration of jobs in the community and the City’s largest
business park. The loss of property in the Downtown District has significant impacts on the downtown
property tax base that generates tax revenues for the City. The sales tax revenues lost following closure
of businesses and industries not only affect revenues for the City, but also trickle down throughout the
City’s economy and have far reaching impacts.

Public Facilities and Services. Major City services including City Hall, the County
Courthouse, the Central Fire Station, the Police Department, the animal control building, the public
works building, the ground transportation center, and the main public library sustained billions of
dollars in damages. Cedar Rapids Community School District central offices and Taylor Elementary
School were flooded and displaced. Cultural icons, including museums, theaters and cultural centers,
were destroyed.

All of the City’s primary municipal buildings were evacuated and eventually flooded. In all, 310
municipal facilities were damaged. The wastewater treatment facility was submerged and lost power,
and all but one raw potable water supply well were taken out of service, dropping water production to
25 percent of what was necessary to supply uninterrupted residential and industrial service to the
community. However, by the heroic and tireless efforts of many, services that the citizens of Cedar
Rapids rely upon continued.

Major east-west connectors across the river were closed, severely compromising traffic flow for
citizens, emergency and City vehicles, and school buses. Freight connections were disrupted by
damaged railroad connections, heavily impacting two major industries.

Displacements. Following the worst natural disaster in lowa’s history, everyone in Cedar
Rapids was impacted by the flood in some way. Those who lost their homes faced months of finding
temporary housing and waiting for notification of whether they could return to their damaged
property. Thousands of downtown workers lost their jobs, some temporarily and many permanently,
due to the flood damages that forced many businesses to close. Arts and cultural institutions that
attracted residents from across the region were forced to close their doors for months, years, or even
permanently.

All of the City’s primary municipal buildings were evacuated and eventually flooded. Both the
Central Fire Station and the Police Department were evacuated and moved to temporary locations.
City Hall, located on a small island in the middle of the Cedar River, houses the City administrative
departments. City Hall was evacuated 2 days before the river’s crest and was reopened at a new site
within 2 days of the flood’s crest. Evacuations over those 2 days displaced more than 18,000 residents
and 13,000 employees. District students displaced by the flood totaled 1,280 or approximately 8
percent of the enrollment, disrupting the learning environment. Mercy Medical Center was evacuated
and patients were transported to other medical facilities.
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The 2008 flood destroyed a vast majority of the affordable housing stock that was within some of the
most core neighborhoods within the City of Cedar Rapids. The neighborhoods hit hardest by the flood
were Time Check, Downtown, Oakhill Jackson, Taylor Area, and Czech Village. An estimated
10,000 residents were displaced by the flood and the majority of housing that was affected was in low-
to moderate-income neighborhoods. All of the replacement housing programs have worked to provide
replacement housing to those looking for affordable housing options.

Environmental Justice. The Flood of 2008 affected already disadvantaged residents, many
elderly and lower-income. The City’s desire for future flood risk management for all residents is to
ensure that all people, regardless of their socioeconomic status, race or color, are afforded the same
degree of protection from environmental and health hazards.

Environmental justice is the equal distribution of environmental risks and benefits without
discrimination, and must be taken into account when developing and assessing an FRM strategy. The
majority of those impacted by the 2008 flood in Cedar Rapids were the low-income and the elderly.
An acceptable flood management strategy must equitably distribute negative impacts of future
flooding to avoid disproportionately affecting already disadvantaged residents.

Without FRM, some of the more socially vulnerable populations in the City would remain at risk.
These populations are those that have the fewest resources to prepare or recover from a flood, live in
the highest-risk locations, have the least access to resources, and lack the political and social
connectedness to aide in their recovery.

The City conducted a social vulnerability analysis to identify the vulnerable populations that resided
within the flood-impacted area and how these populations were affected as a result of the 2008 flood.
Characteristics considered to be associated with the most vulnerable included: minorities, poor,
children, elderly, disabled, and female headed households.

Based on 2000 census demographic data for the 19 census block groups that comprise the designated
Study area, there is a higher percentage of minorities, disabled, female-headed households, residents
using public assistance, and renters within the flood-impacted area than within the City as a whole.
The percentage of elderly people is the same for the City and the flood-impacted area.

The Social Vulnerability Profile Analysis was conducted using census data for the 19 flood-impacted
block groups to determine if there were any statistically significant vulnerability measures. The

results of the analysis showed the following characteristics for the 19 census block groups located
within the area impacted by the Flood of 2008. Areas labeled as statistically significant are those that
have higher levels of socially vulnerable residents. The percentages would suggest that the majority of
the block groups demonstrate high social vulnerability with respect to the assessed characteristics.
These populations would likely require different sorts of emergency preparedness and response
strategies than low hazard-low vulnerability areas.

o 15 of the 19 Block Groups had a higher percent of residents in poverty compared to the City
average, with 2 block groups being statistically significant.

e 14 of the 19 Block Groups had a higher percentage of renter occupied housing units compared
to the City average, with 3 block groups being statistically significant.

o 14 of the 19 Block Groups had a higher percentage of elderly residents compared to the City
average, with 5 being statistically significant.
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o 9 of the 19 Block Groups had a higher percentage of minority residents compared to the City

average, with 2 block groups being statistically significant.

e 10 of the 19 Block Groups had a higher percentage of children that are less than 5 years old
compared to the City average, with 1 block group being statistically significant.

e 15 of the 19 Block Groups had a higher number of disabled persons compared to the City
average, although no block groups were statistically significant.

e 13 of the 19 Block Groups had a higher number of female headed households compared to the
City average, although no block groups were statistically significant.

Table 31 presents the social characteristics of the Study area, by reach, to assist with assessing the
social equity of plan alternatives. Alternatives 1 and 1A provide flood risk reduction to both sides of
the river, which includes all Study reaches. Alternative 4C provides flood risk reduction to the east
side of the river only, which encompasses Study reaches 4A, 4B, 5A, 5B, and 5C. This data is taken
from the 2000 census and may not reflect current conditions since some of the residents have moved
out of these areas following the 2008 flood event.

Table 31. Social Characteristics of Study Area by Reach

Study Area Total Black Hispanic Asian % of Reach Population | Children
Reach Population | Population | Population | Population Below Poverty Level <16 yrs

2A 405 7 8 0 9 70

2B 3362 93 77 74 11 776

2C 1705 96 51 54 13 392

2D 2434 49 53 12 11 537

4A & 4B 20 0 1 0 10 4

5A 823 63 15 128 24 171

5B 425 102 15 2 37 90

5C 76 5 1 0 24 23

3.2. Future Without Project Condition. * Forecasts of the Future Without Project Condition
consider reasonably knowledgeable actions, plans, and programs that would be implemented in the
future to address the problems and opportunities in the Study area in the absence of a Corps project.

Changes in land use, economic activity, and physical setting can affect flood damages. Future

Without Project projections have two major purposes: 1) to determine how changes in drainage
patterns that occur as a result of physical development, will affect elevation-frequency relationships;
and 2) to determine how changes in development and economic activity will affect elevation-damage
relationships. These two relationships are combined to estimate damages under Future Without
Project Condition. Hydrologic, demographic, and economics forecasts are not predicting major
changes in the Study area. The floodplain is fully developed and land use is not predicted to change
significantly in the Study area. There is developable land within and adjacent to the City, outside of
the floodplain. As a result of full development in the floodplain, no alterations in drainage,
particularly surface runoff that would lead to changes in hydrologic relationships are expected.
Therefore, damage-elevation and elevation-frequency relationships were not altered for the Future
Without Project Condition.

The June 2008 flood of record occurred during the initial start of the Study. The City has been
recovering since and many efforts are underway to recover and rebuild. As of July 2010, the City has
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received Federal funds to acquire properties within the current FEMA Flood Insurance Rate Map
(1991) 100-year (1 percent) floodplain. One hundred and seventeen properties are targeted for FEMA
voluntary acquisitions in accordance with the City’s redevelopment planning efforts. These structures
were not included in the Corps’ structure inventory because deed restrictions precluding re-
development in these areas.

Some structures in the floodplain were more than 50 percent damaged by the 2008 flood event. It was
assumed that with or without project, these structures would be rebuilt according to FEMA
regulations. This follows FEMA NFIP rules that properties with repairs costing 50 percent or greater
of the pre-flood market value must be relocated, removed, or raised above the 1 percent (base flood)
plus 1 foot elevation. For Study purposes, “Residential properties identified in the City tax assessor
database as ‘substantially damaged’ within the floodplain for the current effective FIRM mapping 1-
percent chance (100-year) flood event were assumed raised 1 foot above the 1-percent chance event.”
This means that the homes listed in the City assessor database as substantially damaged by the 2008
flood and located in the FEMA 100 year floodplain were raised to 1 foot above the USACE 100 year
floodplain and repaired to pre-flood value and condition in the without project Estimated Annual
Damages (EAD) analysis.

Some structures within the floodplain were damaged but not substantially damaged. It was assumed
that with or without project, these structures would be rebuilt to their pre-flood condition and value.

It can be expected that over the next 50 years, flood damage potential expressed as expected annual
flood damages would continue to adversely impact the City. Businesses and residences would
continue to be vulnerable to flooding. Recreational needs would continue to increase according to
expected City trends and increase in population.

3.2.1. City’s Planning Efforts

3.2.1.1 River Corridor Redevelopment Plan (RCRP). The City has engaged community
residents in the creation of the RCRP to provide the framework for recovery and reinvestment in the
entire flood impacted area of Cedar Rapids. Residents have participated through a series of public
meetings, focus groups, and open houses. The development of the RCRP has been broken down into
two phases. Phase One of the plan focuses on flood management strategies to maximize flood damage
reduction from future flood losses, choosing a preliminary flood management alignment which would
allow the community to move forward with redevelopment planning, and the receipt of feedback from
residents on issues such as flood management, housing, sustainable neighborhoods, business
reinvestment, etc. Three open houses were held as part of the Phase One process with a total
attendance of over 2,600 people at those meetings.

Phase Two of the RCRP focuses on neighborhood planning to directly involve the community in
planning for reinvestment in the flood-damaged neighborhoods of Cedar Rapids. This 5-month
planning process included a community kick-off meeting held in January of 2009, three interactive
workshops, and four area meetings to culminate in the presentation of an Action Plan to the Cedar
Rapids City Council. The process allowed residents to envision what their neighborhoods would look
like in the future. The resulting Area Plan will guide decision-making, establish reinvestment
priorities, and provide clear roles and responsibilities for community by addressing six key themes;
housing and neighborhood character, transportation and connectivity, recreation and open space, arts
and cultural opportunities, business reinvestment, and community services.
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The end step in the process of developing the Area Plan is the creation of an Action Plan. While an
Area Plan provides the overall vision for the future of the neighborhoods, an Action Plan contains the
elements necessary to implement the Area Plan such as specific actions, a timeline for those actions,
responsibility for actions, and tools to assist in progress monitoring.

3.2.1.2. Parks and Recreation Master Plan. Residents of Cedar Rapids have also been
engaged in the development of a Parks and Recreation Master Plan which will address issues such as
parks and open space needs for the community, development and recreational uses for the greenway
and riverfront, trails and connectivity between parks, and indoor recreation. The City began the
process of developing its first Parks and Recreation Master Plan in 2008 prior to the flooding that
occurred in June. In August of 2008, the planning process resumed with a post-flood inventory of
parks and recreational facilities. The first of three open houses to gather public input on the Parks and
Recreation Master Plan was held in June of 2009.

All four major elements of the Parks and Recreation Master Plan—parks and open space, trails,
riverfront, and indoor recreation—must work together as entire system. The goals of the Master Plan
include; ensuring a system which the City and its taxpayers can afford, meeting needs to attract and
retain residents and the next generation of workers, enhancing the use of the riverfront and attracting
residents to the river, ensuring indoor recreational facility needs are met and are affordable for the
community, addressing flood damage to the parks and recreational system, providing a community-
wide perspective to the parks and recreation system as priorities are set to meet operation funding
constraints, and enhancing connectivity of the parks and open space through the trail system.

There are currently 3,091 acres of named park area, excluding golf courses at 57 sites. The riverfront
encompasses approximately 1,700 acres. Of the City’s open space and natural areas, 48 percent are
within FEMA designated floodplains.

The next steps in the process of creating a Parks and Recreation Master Plan include the development
of master plan options utilizing the feedback gathered at the first open house, hosting the second open
house on facility and programming options, and presentation of the final Parks and Recreation Master
Plan at the third open house.

3.2.1.3. City Plan. In forming the initial Study Team, the City tasked the group with developing
and formulating FRM options that would provide the City with FRM measures against the record 2008
event. In doing so, the City Workgroup developed options that would address the FRM issues. The
initial planning process led the City to approve a Greenway Acquisition and Construction Area (figure
52) for implementing a City-preferred FRM Plan. The City Plan is outlined in great detail as Strategy
2B in the Flood Mitigation Options Report, March 20009.

The development of the City FRM plan was based on the following assumptions:

e The floodplain would be widened as much as possible through the City corridor taking
into account areas such as the downtown site for the new Federal Courthouse on the east
bank of the Cedar River, the Police Station on the west bank, bridge approaches, and
others as areas where the floodplain cannot be expanded. This assumption also attempts
to reconnect parts of the Cedar River floodplain to over bank flows, thus relieving
hydraulic pressure on bridges and other areas of the floodplain.
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e The City defined construction zone was established to provide a corridor for the Study to
potentially adjust to the City’s planning efforts (yellow areas in figure 52).

o FEMA Hazard Mitigation Grant Program (HMGP) funding will be used to create a
greenspace in the Time Check neighborhood (solid block lines in figure 52).

e Housing and Urban Development (HUD) Community Development Block Grant (CDBG)
City Funding will be used to acquire properties in construction zone (yellow areas in figure 52.)

o Local-Option Sales Tax (LOST): On March 3, 2009 voters in Cedar Rapids approved a 1
percent sales tax increase which will be used for acquisition and rehabilitation of the
flood-damage and tax relief for those properties. The tax will be split with 90 percent for
the acquisition and rehabilitation and 10 percent for tax relief. The tax will expire on June
30, 2014, after a total of 5 years and 3 months. Total revenue from LOST is anticipated to
be approximately $78.1 million.

e A watershed plan needs to be incorporated at the state and Regional level to help mitigate
future watershed hydrology issues. This idea was developed as supplementary to any
permanent FRM project in Cedar Rapids, i.e. any future work in the watershed would
decrease the risk of the FRM project failing by accounting for more watershed
management issues upstream.

The City estimates that a total of 7,198 properties throughout the City were impacted by flooding
during the June 2008 event. Approximately 1,200 of these properties were substantially damaged
(repair damages of greater than 50 percent of pre-flood market value). The City’s cost estimate to
acquire these properties is $200 million. The City’s recovery efforts include a voluntary property
acquisition program funded by two Federal sources and a potential local source (city/state). To date,
the City has applied for Federal funds from HUD and FEMA. The City’s voluntary acquisition
programs activity as of July 30, 2010 include:

HUD (CDBG)
1,211 properties
110 refused to participate
Currently in Duplication of Benefits process with the State of lowa

FEMA (HMGP)
117 properties
20 refused to participate
96 Purchase Agreement signed
87 closing held
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Figure 52. Greenway Acquisition Area and Construction Area (City’s Preferred FRM Plan)
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3.2.2. Study Area: Damage Reaches

3.2.2.1. Damage Reaches 1 & 6: The City as part of the RCRP developed plans using Federal
and local funding to reduce future flood damages in Edgewood and Cedar Valley neighborhoods
(figure 53). The plan for both Reaches is to acquire 55 parcels as part of the greenway acquisition and
2 parcels as part of the neighborhood revitalization plans.

LEGEND NEIGHBOORHOOD REVITALIZATION PLAN

- CEDAR RIVER, CITY OF CEDAR RAPIDS FEASIBILITY STUDY - (ERUDEAREL
m Damage Reach
PARCEL SUMMARY TABLE 4]

Acquisition Parcels MANAGEMENT AREA REACH PARCELS 3

- P G y Acquisiti REACH 1 10 o

G Acquisiti REACH 6 45 ot
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T | MNeighborhood Revitalization »
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Figure 53. Neighborhood Revitalization Plan — Reaches 1 and 6
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Damage Reaches Details: The City has concentrated HMGP funding in the Greenway Acquisition
areas for both Reaches. To date, voluntary property acquisitions have occurred in the Reaches.

Cedar Rapids Community School District Bus Facility: As of April 6, 2010 the Cedar
Rapids School District had voted to place their administration facilities on the SW corner of
the intersection of Ellis and Edgewood along with the bus facility. There are no further details
on the construction timeframe for this project.

Morgan Creek Lift Station: The Morgan Creek Lift Station is located north of Ellis Road
NW and west of Edgewood Road. The lift station pumps wastewater from the northwest
region and part of northern Cedar Rapids beyond a ridge of high ground and into the
collection system south of Ellis Park. It currently serves a population of 12,000 in a service
area of 21,700 Acres. It is anticipated that this area will ultimately contain a population of
88,000. In the flood of June 2008, the facility was out of service for 6 days from June 12 to
18, 2008. One pump was restored to service on June 18, 2008. The second pump was
restored to service August 12, 2008.

The lowa Department of Economic Development awarded a Community Development Block
Grant (CDBG) Disaster Recovery Infrastructure contract to the City on November 4, 2009.
The City Council approved a measure on December 9, 2009 authorizing execution of the
CDBG agreement for funding to restore flood damage and capital improvements at the
Morgan Creek Lift Station.

Proposed work on the lift station includes:

°  Construct a new building adjacent to the existing building to house electrical
equipment, restroom, work bench, compressors, and storage area. The size of the
building expansion will be approximately 30 by 30 feet.

°  Replace existing pumps with three new 125 hp units.
Remove existing transformers and install one new transformer.

°  Install an emergency generator with an aboveground storage tank (1,600 gallons of
diesel fuel). The tank would be double-walled and self contained. The emergency
generator and tank would be located approximately 700 feet south of the lift station
on a parcel of land owned by the Cedar Rapids school district. An underground
electric line will connect the generator to the lift station.

°  Replace gravel in the east parking lot with a concrete surface. The surface of the
parking lot will be raised to an average elevation of 730 feet (from the existing
elevation of 729 feet).

°  Modify the existing berm east of the lift station (raised in some areas and lowered
in others) to an elevation of 731.5 feet to provide access to the lift station from the
northwest corner of Edgewood Road and Ellis Road NW during a 100-year flood.
A 12-foot wide access road with 3.5:1 side slopes is proposed along the path of the
existing berm.

°  Expand the security fence to enclose the lift station and parking lot.
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Construct a driveway and turn around area to allow access the lift station building
from the west.

The floor of the new building will be at the same elevation as the existing floor,
732.5 which is 1 foot above the 100-yr flood elevation. The generator will be
located across Ellis Road at an elevation of ~ 745, which is ~ 6 feet above the crest
elevation of the 2008 flood. The doors on the building addition will be water-tight
just like the existing doors. Sump pumps will be replaced with higher capacity
pumps and sump pump controls will be replaced to improve reliability. The air
compressors used to power the ball valves and operate the pneumatic level control
system will be replaced and relocated to the upper floor so they will not be prone to
flooding. The new pump motors will be submersible improving the reliability of
the system in the event of a flood. The project funding is through a CDBG grant.

The Edgewood Bridge Approach: The City has investigated options to raise the southern
flood impacted bridge approach roadway and to completely reconstruct the bridge. The
project has been submitted for state funding.

3.2.2.2. Damage Reaches 2A & 2B. The City as part of the RCRP developed plans using
Federal and local funding to reduce future flood damages in Ellis Park-North Time Check and the
Time Check neighborhoods (figure 54). The plan for both Reaches is to acquire 312 parcels as part of
the construction area, 117 greenway acquisition, and 401 parcels as part of the neighborhood
revitalization plans.

Damage Reaches Details

Time Check Levee: The Time Check levee as stated previously in Section 3.1 meets no
Corps criteria for providing FRM benefits. The levee will continue to be used by the City to
flood fight with an unknown level of risk of failure.

Cedar Rapids Transit Administration Office: The office is back in operation since the
flooding and is located on the fringe of the new USACE 1 percent chance event.

Central Fire Station: The station services the entire west side of downtown Cedar Rapids

and has not been reoccupied since the June 2008 flood. Fire Department services have been
temporarily moved to 1010 - 1% Street NW and to a storage shed located at 1825 Edgewood

Road SW. The City has determined that the building will not be reused as a fire station. At
this time no decisions have been made on a new location.
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Figure 54. Neighborhood Revitalization Plan — Reaches 2A and 2B
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3.2.2.3. Damage Reaches 2C & 2D: The City as part of the RCRP developed plans on using
Federal and local funding to reduce future flood damages in Edgewood and Cedar Valley
neighborhoods (figure 55). The plan for both Reaches is to acquire 98 parcels as part of the
construction area and 358 parcels as part of the neighborhood revitalization plans.

Damage Reaches Details

e Penford and Czech Village Levees: The levees as stated previously in Section 3.1 meet no
Corps design guidelines or criteria for providing flood risk management. The levees will
continue to be used by the City to flood fight with an unknown level of risk of failure.

o Cedar Rapids Police Department Headquarters: The departments basement and storage
buildings were damaged in the 2008 flood. The plans are to remove any important equipment
from the basement and these building to decrease future flood damages.

e Taylor School: The school has been reopened after nearly a year of closure.

e Cedar Rapids Public Works Department: The building has been reoccupied and all
previous services have been re-established.

e Lynn County Administration Building: The building is going through a public input
planning to determine where the facility will be relocated.

e Czech & Slovak Museum & Library: The library is investigating options to relocate the
building on adjacent land. The new location for the library could potentially be elevated
above the flood level of 2008 and incorporate visitor parking on the ground floor.

e Czech Village (adjacent to Museum): Some buildings within this area are listed on the
NRHP.

3.2.2.4. Damage Reach 3. The majority of structures in the Prairie Creek Reach are located in
the 0.2 percent chance event or greater. Since the flood in 2008, the main facilities have been
completing upgrades to the facilities within the Reach. The upgrades include flood proofing the
installation of new and existing equipment and raising important utility supplies.

3.2.2.5. Damage Reaches 4A & 4B. The City, as part of the RCRP, developed plans using
Federal and local funding to reduce future flood damages in Cedar Lake neighborhoods (figure 56).
The plan for both Reaches is to acquire 16 parcels as part of the neighborhood revitalization plans.

Damage Reaches Details

e Cedar Rapids Potable Water Facilities: The facilities are located on the edge of the record
flooding event of June 2008 and were not significantly impacted. The facilities were not
investigated further but have been considered for potential impacts from alternative
formulation.

e Alliant Energy Power Plant: The facilities will continue to provide steam power to the
downtown area.
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Figure 55. Neighborhood Revitalization Plan — Reaches 2C and 2D
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Figure 56. Neighborhood Revitalization Plan — Reaches 4A and 4B
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3.2.2.6. Damage Reaches 5A, 5B, & 5C. The City as part of the RCRP developed plans on
using Federal and local funding to reduce future flood damages in these Reaches (figure 57). The plan
is to acquire 24 parcels in the construction area and 77 parcels as part of the neighborhood

revitalization plans
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Figure 57. Neighborhood Revitalization Plan - Reaches 5A, 5B, & 5C
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Damage Reaches Details

e Existing Federal Courthouse: The building was determined to have insufficient space and
security. The future use will be to function as part of the City’s administration facilities that
were formerly located in Veterans Memorial Building on Mays Island.

e Future Federal Courthouse: The building will take over all functions from the previous
facility. It is being constructed six blocks southwest of the old facilities between 1% Street SE
and 8" Avenue. The US General Services Administration has been coordinated with on Study
details and timelines. The construction completion date is scheduled for the late summer of
2012. The building should open in the fall of 2012.

e U.S. Cellular Center: The center functions as a “the premier entertainment and convention
facility in Eastern lowa.” The center is owned by the City of Cedar Rapids and managed by
Venuworks.

e Cedar Rapids Ground Transport Center: The center has been functioning from a different
location south of the main facility. At this time, there have been no determinations on where
the transport services will be located.

e US Post Office: This facility has resumed pre-flood functions with no plans to relocate.

e Mercy Medical Hospital: The hospital is fully operational with no plans for moving
services.

3.2.2.7. Damage Reach 7. This Reach includes the WPCF, which provide waste water
treatment service to Cedar Rapids and the surrounding communities.

Damage Reach Details. The WPCF provide waste water treatment services to approximately
160,000 people (includes regional contributing communities, City of Cedar Rapids is approximately
125,000). Prior to the June 2008 flood, the WPCF treated an average of 34.5 million gallons per day
(mgd) and plant design treatment capacity is 56 mgd.

Pre-flood average flow of 34.5 mgd is approximately three times the total flow expected for a more
typical residential wastewater treatment facility. Post-flood comparable average flow per day with
minimal changes in population is 52.7 mgd. This significant increase in average daily flow represents
modest industrial growth and significant inflow and infiltration due to sanitary sewer damage suffered
in the flood.

Industrial flows to WPCF have increased from a pre-flood average per day of 16.3 mgd to a post flood
average of 17.5 mgd. Current organic loading levels to the WPCF are 10 times the rate expected from
the City[Carbonaceous biochemical oxygen demand (CBOD) Ibs/day population equivalent — 23,000
Ibs/day, current industrial loading — 243,000+ Ib/day]. Average current WPCF CBOD loading is
approximately 280,000 Ibs/day, representing a population equivalent of 1.6 million people with an
actual service area population of approximately 160,000.

This scale of flow and organic loading multipliers is unique in the municipal wastewater treatment
industry and further illustrates the commitment the City has made to serve an extensive network of
food processing, biotech, and related industries. Some of the products produced by these are facilities
are: ready-to-eat cereals; corrugated medium; ethanol; high-fructose corn syrup; industrial enzymes;
bakers yeast; starches; oat or soy fiber; ready-to-spread frostings; and pancake syrup. The WPCF
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provides an advanced level of treatment through a variety of processes that are necessary for
responding to the constantly changing and expanding needs of our industrial and commercial
customers. Control and removal of biological solids created during treatment is a key factor for
success at this scale of wastewater treatment operations.

3.2.2.8. Damage Reach 8. This Reach includes the City Well Field that provides potable water
for the City.

Damage Reach Details

Well Fields: The Seminole well field was initially constructed in 1971, commonly referred to
as Lower Seminole [(Vertical Collector Wells (VCW) 1 thru 16]. The well field was expanded
in 1991 with the construction of Upper Seminole (VCW 17 thru 23). In June of 2008, all of the
operational VCWs were submerged in the flood waters. National Guard helicopters were used
immediately following the flood to get a few of these VCWSs operational to shore up the water
supply. To mitigate the possibility of future flood damage, 10 of the VCWs—1, 2, 4, 11, 17,
18, 19, 20, 21 and 22—have been raised by 10 feet. The work consisted of extending the
casings of each VCW along with the pump columns and shafts, and platform and ladder
modifications and electrical work. The other 36 VCWSs will be raised in a series of projects.

2008 Flood Impacts: The well fields supply raw water to the two potable water treatment
plants. All of the 46 vertical wells were lost from service when the flood waters inundated the
motors, and 3 of the 4 horizontal collector wells (HCW) were lost from service when the flood
waters inundated the transformers HCW 1 and 2) and/or suffered flood water intrusion of the
motor control gear inside the collector well buildings (HCW 1, 2 and 4).

Supply from the well field was limited to about 12 mgd to only the J Avenue plant during the
flood. As average water demand in the City is around 38 mgd, all of the wet industry
customers of the water system had to be shut down, and water usage restrictions imposed on
the City’s civilian population to forestall draining the system’s storage and de-pressurizing
most of the water system. Only the return to service of HCW 4, 2 days after the flood crest,
prevented having to shut off water to large segments of the residential service areas of the City.

The Northwest plant was out of service until nearly a week after the flood while certain well
field motors were repaired. Only HCW 3 was kept in service through extraordinary sand
bagging efforts by staff and members of the community, and further efforts to keep the portable
generator at the facility fueled and in service. Two of the three damaged HCWs had
replacement motor control gear installed within 5 weeks of the flood. It took about 2 months to
address repairs to all of the vertical well moto