PROJECT SUMMARY
WOOD RIVER LEVEE SYSTEM, MADISON COUNTY, ILLINOIS

STUDY INFORMATION

Study Authority. This study is authorized by the Resolution of the Committee on
Transportation and Infrastructure, U.S. House of Representatives, dated May 7, 1997,
which reads:

“Resolved by the Committee on Transportation and Infrastructure of the United
States House of Representatives, That the Secretary of the Army is requested to
review the report of the Chief of Engineers on the Mississippi River between Coon
Rapids Dam, Minnesota, and the mouth of the Ohio River, published as House
Document 669, 76" Congress, 3" Session, and other pertinent reports, to determine
whether modifications of the recommendations contained therein are advisable at this
time, for the purpose of reconstructing the facilities of the Wood River Drainage and
Levee District along the Mississippi River in Madison County, Illinois to return the
levee and pump stations and other appurtenant features to their original degree of
protection.”

Study Purpose and Scope. The purpose of this draft Limited Re-evaluation Report is to
investigate the existing condition of the Wood River Levee system in order to determine
what if any actions are required to return the levee, pump stations and other appurtenant
features to a condition that ensures they continue to provide their intended original degree
of protection into the future. The report is a final response to the study authority.

Project Location. Wood River Drainage and Levee District (Levee District) lies in
southwestern Illinois, on the left bank of the Mississippi River flood plain, within
Madison County, Illinois, between river miles 195 and 203 above the Ohio River. The
levee district is protected by an urban design levee, across the Mississippi River from St.
Louis and St. Charles counties in Missouri. This system includes approximately 21 miles
of main line levee, 160 relief wells, 26 closure structures, 41 gravity drains and 7 pump
stations. The study area lies in the Mississippi River flood plain of Madison County,
Illinois, just upstream of the city of East St. Louis. There are approximately 13,700
acres of bottomland within the District and 4,700 acres of hill land tributary to the levee
units.
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Prior Reports and Existing Water Projects.

Original Project Authority. The Wood River Levee project originally was authorized b?ll
the Flood Control Act of 28 June 1938, Flood Control Committee Document No. 1, 75"

Congress, and First Session to provide flood protection to urban, agricultural and
industrial areas.

Grassy Lake Pump Station Authority. The Flood Control Act, approved 27 October 1965
by Public Law 89-298, House Document No. 150, g8 Congress, First Session, modified
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the project to provide for construction of a pumping station with collector ditches and
necessary appurtenant facilities for removal of interior water impounded by the existing
levee. This project was never constructed and a Reconnaissance study for the Wood
River Drainage & Levee District, Illinois - Pump Station, dated January 1998, was
approved for Pre-Engineering Design. The purpose of this project is to solve interior
flooding near the southern end of District through the addition of a 45-cfs pump station as
a new feature to the original system. This station has not yet been constructed.

Mel Price Lock and Dam Authority. The Internal Revenue Code of 1954 - Bingo - Tax -
Exempt Organizations, Public Law 95-502 (H.R. 85331), October 21, 1978. Title I -
Replacement of Locks and Dam 26; Upper Mississippi River System Comprehensive
Master Management Plan. This project resulted in pool modifications that authorized the
addition of a pump station for the Wood River Levee System.

"Sec. 102. (a) The Secretary of the Army, acting through the Chief of Engineers, is
authorized to replace locks and dam 26, Mississippi River, Alton, Illinois, and Missouri,
by constructing a new dam and a single, one-hundred-and-ten-foot by one-thousand-two-
hundred-foot lock at a location approximately two miles downstream from the existing
dam, substantially in accordance with the recommendations of the Chief of Engineers in
his report on such project dated July 31, 1976, at an estimated cost of $421,000,000."

Design Memorandum No. 16 Wood River Drainage and Levee District Alteration, March
1985. DM documents changes required to the Upper Wood River Levee System
resulting from the Lock and Dam No. 26 (Replacement), Mississippi River.

1993 P.L. 84-99 Memorandum. Memorandum, CELMV-CO-E, dated 9 March 1994,
Subject: Project Approval/Funding Request, Final Repairs, Wood River Drainage and
Levee District, Madison County, Illinois, provided assessment of system performance
failures recommended for emergency repairs, under authority of PL84-99/P1.99-662,
resulting from the flood of 1993.

Periodic Inspection No. 7. Periodic Inspection No. 7, Levee and Closure Structures,
Wood River Flood Protection Project, dated March 1997, which documents system
performance deficiencies identified as a result of problems experienced during the 1993
flood.

Reconnaissance 905(b) Report. Wood River Levee, Illinois, Flood Damage Reduction
905b Report dated April 1999. This report was prepared in response to study
authorization 4.1 above, and details problems identified during and after the flood of
1993 and recommends project reconstruction be further investigated.
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STUDY OBJECTIVES

Federal Interest. At current estimates, levee failure could cost some $1.5 billion dollars
in economic damages, and potentially another $2 billion dollars in environmental
damages.

Problems and Opportunities. The potential for levee failure is a major problem. As
time continues to pass without a comprehensive reconstruction being undertaken for the
Wood River Drainage and Levee System the probability that the project will fail
continues to increase. The Wood River Drainage and Levee District has remained a good
steward of this Federal infrastructure. They continue to provide routine operation and
maintenance of the system and take action to repair as circumstances require IAW the
agreements under which they assumed Sponsorship responsibility. However, as all parts
of this integral system continue to degrade with time the chances of multiple failures
occurring simultaneously continue to increase. This serious situation truly creates a "pay
me now" or "pay me later" scenario. The opportunity exists to proactively take action to
reconstruct the system now in order to prevent a future catastrophe caused by system
deterioration.

Planning Objectives and Constraints. The objective of this study is to reduce flood
damages and flood related costs by restoring operational functionality of the levee system
and appurtenances to ensure the system continues to provide its intended level of
protection. Based on the Planning Guidance Memorandum (PGM) dated 4 August 1999,
received following submission of the Section 905b Analyses, a Limited Reevaluation
Report is being produced only to document reconstruction requirements and to fix
proximate responsibility for corrective actions while ensuring the scope, function and
purpose of the authorized Federal project is maintained. The PGM restricted the focus of
this investigation to the reconstruction project by stating "There is no authority to add
ecosystem restoration.....we are not seeking new authorization." Therefore, for the
purpose of this investigation the primary problem facing the Wood River Drainage and
Levee District is the deterioration of the existing levee system and its appurtenances due
to design deficiency on the levee underseepage control measures, advanced age and the
system exceeding its performance life.

Systems / Watershed Context. The loss of the Wood River Levee system would not
only have devastating economic impacts in the traditional measurement of losses but
would have the added implication of creating an environmental contamination scenario
not experienced on any inland waterway system to date. Not only would the land-side of
the levee experience significant contamination from oil, oil byproducts and chemicals
used in the refining process, but the Mississippi River system itself would be impacted.
At a conservative estimate of $125,000 per acre of clean up costs a loss of this levee
would result in environmental damages exceeding $2,000,000,000 (two billion dollars)
not including the relocation costs of residents and future loss of agriculturally productive
land.
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Measures of Success. The recommended project is expected to provide the original level
of urban design protection of the area. The proposed plan provides and accounts for all
necessary investments or other actions to ensure the realization of the objectives
(completeness), achieves and planning objectives (effectiveness), is the most cost
effective plan (efficiency), and is acceptable to the local sponsor (Wood River Drainage
and Levee District).

ALTERNATIVES

Plan Formulation Rationale. Three basic alternative plans were used to guide the
alternative development process for this study. The No Action alternative assumed no
action would be taken. Under this scenario the Levee District would continue to perform
its operation and maintenance responsibilities and maintain their standing in the P.L. 84-
99 program, but no Federal action outside of the P.L. 84-99 program would be taken.

The reconstruction alternative sought to identify actions that could be taken to correct
system deficiencies through a variety of specific approaches that would be equal in
performance to replacement. The replacement alternative sought to identify actions that
could be taken to correct system deficiencies through replacement of system components.

Management Measures and Alternative Plans / Final Array of Alternatives.

CMP Gravity Drains

No Action: CMP gravity drains have exceeded their expected performance life and
failure to address this situation could lead to catastrophic failure of the levee
system.

Reconstruction: Insituform lining and High Density Polyethylene (HDPE) lining was
considered. High Density Polyethylene (HDPE) lining was determined viable and

was carried forward for cost estimating.

Replacement: Since Corps design criteria requires RCP for this type urban levee system
this was utilized for replacement evaluation costing.

Sluice Gates and Flap Gates

No Action: Flap gates and sluice gates are nearing 50 years of age and will continue to
deteriorate until their condition results in failure. Failure of a flap gate or sluice
gate could cause isolated flooding in the drainage area leading to the gravity drain.

Reconstruction: Sluice gates would be removed and refurbished and gate hoist, stem gate
slide and frames completely refurbished with new anchors, fasteners, hinge
bushings and bearings installed. Flap gates would be removed and refurbished with
new hinge bushings, anchors and fasteners installed.

ES-5



Replacement: Sluice Gates would be replaced to include new hoists, stems, slides and
frames. Two types of Flap Gate replacements were investigated, cast iron similar to
those currently in service and a rubber "duckbill" check valve.

Gatewell Structures

No Action: Gatewell structures will continue to deteriorate over time at varying
rates based on the problems they currently manifest until their condition results in
failure of the structure. Failure during a high water event could result in significant
interior flooding and possible loss of the levee.

Reconstruction: The steel handrails and existing steel bridge joists would be sand blasted
and recoated. Reconstruction of the steel grating was investigated and determined
to be cost prohibitive. Reconstruction of GW-9 is not an option based on its
existing condition and no further reconstruction is required for the remaining
concrete gatewell structures.

Replacement: Replacement of the steel grating and steel handrails with fiberglass and
complete removal and replacement of the concrete structure of GW-9.

Closure Structures

Concrete Structures

No Action: Closure structures will continue to deteriorate over time until their condition
eventually results in failure of the structure. Failure during a high water event could
result in significant interior flooding and possible failure of the levee.

Reconstruction: Removal and replacement of joint sealant material patch, chemical
injection grouting, epoxy grouting or concrete encapsulation of the damaged

concrete at gate sills, monoliths, aprons and monolith floodwalls.

Replacement: Removal and replacement of gate monoliths, monolith floodwalls, gate sill
concrete, corner protections and gate seals.

Gates/Stoplogs

No Action: Steel gates will continue to deteriorate over time until their condition results
in failure of the structure. Failure during a high water event could result in
significant interior flooding and possible loss of the levee. Stoplogs were
determined to be acceptable in their present condition.

Reconstruction: Steel gates would be sand blasted and recoated with a multi-coat paint

with rubber-J-seals and steel clamping bars replaced and a steel skinplate added on
the backside of the gates to act as weather shields
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Replacement: Fabricate and install new steel gates with appurtenances including steel
skinplate weather shields.

Pump Stations

Gravity Drains*

No Action: The two pump stations (Wood River and Hawthorne) with concrete drain
structures that are in good condition with a slight chance of problems at joints,
which could lead to loss of levee embankment material and subsequent levee
instability. After 50 years it is anticipated that the two cast iron drains at the Rand
Pump Station may have corrosion problems that could contribute to failure of these
pipes. Failure of these cast iron pipes would prevent this station from being able to
remove interior water causing localized flooding.

Reconstruction: Concrete pipes at Wood River can be lined with HDPE or Insituform as
they are structurally sound and this would prevent future joint problems. At Rand
the two cast iron pipes could be lined with HDPE to indefinitely extend their life or
if found to still be structurally sound they could also be lined with insituform. At
Hawthorne the joints of the concrete box culvert gravity drain would be repaired.

Replacement: 1t was determined that replacement of Wood River, Rand and Hawthorne
drain structures was infeasible as they cross under Illinois Route 3 and the mainline
levee and would be cost prohibitive. Replacement was eliminated prior to cost
estimating.

*Two pump stations (Homegarden and Lakeside) with CMP drains are covered under
Gravity Drains

Pump Station Structures

No Action: In general deterioration at all pump stations will continue eventually reaching
a point where the degree of deterioration will become significant and require repair
in order for the station to properly function. At the Wood River Station the
emergency stoplog slots have corroded to the point that the inability to place
stoplogs in the event a flap gate failure during a high water event would result in
increased pumping demand and should more than one flap gate fail result in interior
flooding.

Reconstruction: In general replacement of trashracks, grating, roofing, ladders, chain
link fencing, and tuckpointing as applicable should return the structures to an
acceptable standard.

Replacement: 1t was determined that replacement of pump station structures was not

warranted as the conditions do not warrant such drastic action and cost would be
prohibitive when compared to reconstruction.
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Pumps and Motors

No Action: As this equipment reaches 50 years of age there will be an increased
probability of failure. Failure during a high water event would result in the
localized flooding in the drainage area served and depending on the station effected,
the backup of sanitary sewer lines in several cities and the cessation of refinery
process at Conoco-Phillips.

Reconstruction: In general the removal, disassembly, and replacement or refurbishment
of all pump and motor components as detailed in the Engineering Appendix would be

accomplished.

Replacement: Existing pumps at various locations could be replaced with vertical line-
shaft pumps or submersible pumps as detailed in the Engineering Appendix.

Sluice Gates and Flap Gates

No Action: If no action is taken on flap gates and sluice gates and appurtenances as this
equipment reaches 50 years of age there will be increased probability of failure.
Failure of these components has varying consequences based on their location and
function in the pump station. These consequences range from interior flooding to
the inability to perform maintenance and repairs on other items such as pumps and
sewer lines. These consequences are detailed for each station in the Engineering
Appendix.

Reconstruction: In general the removal, disassembly, and replacement or refurbishment
of all gate and gate hoist assemblies and components as detailed in the Engineering
Appendix would be accomplished.

Replacement: Sluice gates would be replaced with similar type cast iron sluice gates with
stainless steel stems. Gate hoists would be replaced by similar manually operated
geared hoists or with electric motor actuated gate hoists with limit switches. Flap
gates would be replaced either with similarly designed cast iron flap gates or rubber
Tideflex duckbill type check valves.

Electrical Equipment

No Action: Reliability of the electrical switchgear will decrease rapidly in the
near future and with no spare parts being available equipment failures will cause
extended downtime as components will have to be completely replaced. Failure of
a motor starter or main circuit breaker would render stormwater pumps useless until
replacement could be located and installed. These systems are likely to fail during
high water events when they are critical to system operation.

Reconstruction: As repair parts are no longer available for the installed equipment this
option was not pursued.

ES-8



Replacement: Existing switchgear would be replaced with a motor control center. The
float control device would be replaced with a radar or sonar level measurement and
a lightning transformer fed from the MCC would be installed to eliminate the
120/208 volt service from the utility. The lighting panelboard and other wiring
devices would also be replaced.

Underseepage

Existing Relief Wells

No Action: Existing relief well performance will continue to degrade over time making
them ineffective in performing their required functions resulting in certain reaches of
the levee system becoming unstable during high water events. Failure of any reach
of the levee will result in widespread and catastrophic flooding of the protected area.

Reconstruction: Based on the Districts experience with the rehabilitation of the East St.
Louis Levee System all wells need to be pump tested and those showing
performance below 80% of original capacity need to be re-developed in order to
restore efficiency.

Replacement: Replacement of all wells is not a viable option based on cost and land area
available, however, those wells not achieving 80% efficiency after reconstruction

will be replaced and 10 wells identified as damaged/abandoned will be replaced.

Underseepage control

No Action: Seepage during high water events will continue to create stability problems
for certain reaches of the levee. Failure of any reach of the levee will result in
widespread and catastrophic flooding of the protected area.

Reconstruction: The addition of relief wells, seepage berms and slurry walls were
evaluated for their ability address underseepage concerns for the system.

Replacement: 1t was determined that replacement was not feasible either for function or
cost.

Comparison of Alternatives. For each of these three basic alternative plans, costs were
calculated so that they could be evaluated against one another. In each instance the final
recommended action was determined to be necessary in order to provide the original
level of protection. In this manner each of the system features were analyzed and
evaluated.
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Primary Assumptions.

Development is expected to continue on the interior, as a major Interstate Highway has
recently opened in the Levee District. The connection that this new highway makes to
the regional interstate system increases the likelihood of future development in the
project area. The surrounding region has become a distribution center and this new
interstate spur, which will soon be further expanded, makes the project area attractive for
development. New investments by Conoco-Philips and the issuance of another permit for
refinery operations during the spring of 2004 by the State would indicate that this base
will continue to expand also. This increases the importance of the flood protection system
to perform as intended in the future. However, as the levee systems’ features continue to
degrade as a result of flood events and to exceed their performance life, the systems’
ability to operate, as originally intended under future flood events becomes an even
greater concern. If no action is taken underseepage problems and degradation of gravity
drain structures pose a threat to the integrity of the levee while further degradation to
pumping stations and appurtenant works could cause interior flooding that can impact
industries, infrastructure and interrupt the transportation system. Future odds increase
that a significant failure could occur under the no action alternative.

Recommended Plan.

Design Deficiency

According to Engineer Regulation ER 1165-2-119, a design or construction
deficiency is a flaw in the Federal design or construction of a project that significantly
interferes with the project's authorized purposes or full usefulness as intended by
Congress at the time of original project development. Corrective action, therefore, falls
within the purview of the original project authorization. Work to correct a design or
construction deficiency may be recommended for accomplishment under existing project
authority without further Congressional authorization if the proposed corrective action
meets all the following conditions:

e [t is required to make the project function as initially intended by the designer in a
safe, viable and reliable manner; e.g., pass the original design flow without
failure. This does not mean the project must meet present-day design standards.
However, if current engineering analysis or actual physical distress indicates the
project will fail, corrections may be considered a design or construction
deficiency if the other criteria are met.

e tis not required because of changed conditions.
e Itis generally limited to the existing project features. Remedial measures that
require land acquisitions or new project features must not change the scope or

function of the authorized project.

e [tis justified by safety or economic considerations.
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e [tis not required because of inadequate local maintenance.

Additional Relief Wells. The analysis of underseepage requirements for the Wood River
flood projection system indicates that a total of 68 new wells are required to meet original
design intent at an estimated cost of $2,394,800.

Existing Relief Wells. Relief well re-development requirements were not provided to the
local sponsor, therefore, current performance problems should be addressed as a project
deficiency. The relief wells will be pump tested and re-developed as required to achieve
80% performance efficiency or replaced at an estimated cost of $2,081,700. Under
modifications to existing projects, this work would be cost shared with the non-Federal
sponsor on a 65% Federal and 35% non-Federal basis and could be undertaken within
existing project authority.

Reconstruction

The following items fall into the category of reconstruction. These items would be cost
shared with the non-Federal sponsor on a 65%Federal and 35% non-Federal basis but
could be undertaken only with additional authority being received to undertake this work.

Gravity Drainage Structures. Of the thirty-eight corrugated metal pipe gravity drains
twenty-five will be lined with HDPE and thirteen will be replaced with RCP at a cost of
$4,800,900.

Closure Structures. Removal and replacement is recommended for four sills and one
approach apron. Three closure structures are recommended to be permanently closed.
Eleven gates will be reconstructed, five gates will be replaced, three gates will be
removed as the closure will be permanently closed and tow gates will require no action.
No action is required at the five stoplog closures. Investigation of three closure structure
monoliths, three closure structure monoliths and floodwalls and one gatewell structure
indicates that while they have been in place for many years, in comparison to other like
structures in the system, they are deficient. In each situation deterioration is directly
attributable to the poor quality of the concrete aggregate with the possibility of low or no
entrained air. The aggregate used in the concrete is soft and appears to be highly
absorptive. Since there is no legal recourse against any contractors for any alleged
construction deficiencies so it is recommended that these items be addressed by the
reconstruction project. The cost for reconstruction/replacement of these items is
$3,150,700.

Pump Stations. East Alton No. 2, Wood River, Rand Avenue and Hawthorne Street
Pump Station structures will be reconstructed to include trashracks, grating, roofing,
ladders, discharge chamber embedded metals, chain link fences and tuckpointing.
Lakeside and Homegarden Pump Station structures will have grating and sheet metal
roofs replaced. At East Alton No. 2 both stormwater pumps and their associated electric
motors will be completely reconstructed and each of the three sluice gates gate slides and
frames reconstructed with gate stem and stem guides replaced. At Wood River Pump
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Station the vertical stormwater pumps and their associated electric motors will be
reconstructed, the baseflow pump replaced with a submersible centrifugal pump, and of
the eleven sluice gates, seven gate slides and frames are to be reconstructed with gate
stem and stem guides replaced with four of these gates having manual operated gate
hoists replaced with electric and three being reconstructed but remaining manually
operated. At Rand Avenue Pump Station the one remaining original electric motor will
be completely reconstructed and each of the six sluice gates gate slides and frames will
be reconstructed with gate stem and stem guides replaced with two gates having
manually operated gate hoists replaced with electric and four being reconstructed but
remaining manually operated. At Hawthorne Street Pump Station both stormwater
pumps and their associated electric motors will be completely reconstructed and the two
sluice gates gate slides and frames will be reconstructed with gate stem and stem guides
replaced with one of these gates having a manual operated gate hoist replaced with
electric and one being reconstructed but remaining manually operated. At Lakeside
Pump Station the existing vertical pump will be replaced with a pump of similar design
and the vertical electric motor completely reconstructed. At Homegarden Pump Station
the existing vertical pump will be replaced with a pump of similar design and the vertical
electric motor completely reconstructed. At the East Alton No.l Pump Station the trash
rack will be replaced. The cost for reconstruction/replacement of these items is
$4,565,000.

EXPECTED PROJECT PERFORMANCE
Project Costs.
Summary of Cost by Accounts

Summary of Cost by Accounts

Feature Accounts Costs Contingency Total Costs

01 Lands and Damages 100,000 25,000 125,000

11 Levees and Floodwalls 10,521,000 1,907,000 12,428,000

13 Pumping Plant 3,840,100 725,000 4,565,100

30 Planning, Engincering & 2,441,000 732,300 3,173,300

Design

31 Construction Management 1,436,000 430,800 1,866,800
Total* 18,338,100 3,820,100 22,158,200

*Total does not include PED costs of 81,600,000
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Cost Share Table

Federal Non-Federal Total

PED LRR/Deficiency $1,200 $ 400 $ 1,600

PED Reconstruction $ 337 $ 181 $ 518
Construction

5% Cash $1,188 $ 1,188

LERRD $ 125 $ 125

Additional Cash| $13.906 $6,421 $20.845

Total $15,443 $8,315 $23,758

Cost-Sharing is 75% Federal/25% Non-Federal during PED LRR/Deficiency
Total Project Cost Sharing is 65% Federal/35% Non-Federal

Equivalent Annual Costs and Benefits.

Recommended Plan — Expected Annual Costs and Net Benefits (NED)

ESTIMATE OF EXPECTED ANNUAL NET BENEFITS

ITEM 5-3/8%, SEPT 2004
PRICE LEVEL
Expected Annual Benefits $ 5,780,750
First Costs 22,158,200
Interest During Construction 1,908,840
Average Annual Construction Costs 1,588,710
OMRR&R 331,600*
Total Average Annual Costs 1,920,310
B/C Ratio 3.01
Expected Annual Net Benefits $ 3,860,440

*Reflects increased costs to cover OMRR&R
Operation, Maintenance, Repair, Rehabilitation, and Replacement (OMRR&R).
The Wood River Drainage and Levee District has received PL 84-99 assistance as

follows:
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1943 §8,000 1944 §$13,000 1951 $133,500

1952 $20,200 1967 $350,000 1973 $1,606,000
1974 $1,640,400 1975 $196,800 1976  $400
1980 $34,100 1981 $11,400 1993  $620,000 est

Over the past ten years, the Wood River Drainage and Levee District has averaged
approximately $451,000 annually on the operation and maintenance of the system. Now
that required OMRR&R costs have been fully disclosed, the Sponsor has the ability to
raise the necessary financial resources to fully accomplish future OMRR&R requirements
currently estimated to add an additional $331,600 annually to the Sponsor’s current
O&M budget.

Cost Sharing / Project Implementation.

The Wood River Drainage and Levee District is expected to serve as the Sponsor for both
the deficiency and reconstruction projects.

The Sponsors' share of the Project cost is estimated to be $8,315,000 of which $400,000
will have already been contributed during PED. Additionally, now that required
OMRR&R costs have been fully disclosed the Sponsor now has the ability to raise the
necessary financial resources to fully accomplish future OMRR&R requirements
currently estimated to add an additional $331,600 a year to the Sponsor's current O&M
budget. The Wood River Levee and Drainage District is authorized by the Illinois
Drainage Act of 29 June 1955 to assess taxes in support of the levee system and its
requirements. The Sponsors has the capability to finance this Project.

The estimated total project cost, based on October 2004 price levels is $22,158,200, with
actions required to address design and construction deficiencies being $ 5,608,500 and
the reconstruction plan being $16,549,700. This recommendation is made with the
provision that prior to implementation, non-federal interests will agree to comply with the
following requirements:

a. Provide 35 percent of the separable project costs allocated to flood damage
reduction, as further specified below:

(1) Enter into an agreement to provide, prior to execution of the project
cooperation agreement, 25 percent of design costs;

(2) Provide during construction, any additional funds needed to cover the
non-Federal share of design costs;

(3) Provide all lands, easements, and rights-of-way, including suitable
borrow and dredged or excavated material disposal areas, and perform or ensure
the performance of all relocations determined by the Government to be necessary
for the construction, operation, and maintenance of the project;
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(4) Provide or pay to the Government the cost of providing all retaining
dikes, waste weirs, bulkheads, and embankments, including all monitoring
features and stilling basins, that may be required at any dredged or excavated
material disposal areas required for construction, operation, and maintenance of
the Project;

(5) Provide during construction, any additional costs as necessary to make
the total non-Federal contributions equal to 35 percent of total project costs
allocated to flood damage reduction.

b. Provide the non-Federal share of that portion of the costs of mitigation and
data recovery activities associated with historic preservation that are in excess of
one percent of the total amount authorized to be appropriated for the project, in
accordance with the cost-sharing provisions of the agreement;

c. For so long as the project remains authorized, operate, maintain, repair,
replace, and rehabilitate the completed project, or functional portion of the
project, at no cost to the Government, in accordance with applicable Federal and
State laws and any specific directions prescribed by the Government;

d. Give the Government a right to enter, at reasonable times and in a reasonable
manner, upon land which the non-Federal sponsor owns or controls for access to
the project for the purpose of inspection, and, if necessary, for the purpose of
completing, operating, maintaining, repairing, replacing, or rehabilitating the
project;

e. Comply with Section 221 of Public Law 91-661, Flood Control Act of 1970, as
amended, and Section 103 of the Water Resources Development Act of 1986,
Public Law 99-662, as amended, which provides that the Secretary of the Army
shall not commence the construction of any water resources project or separable
element thereof until the non-federal sponsor has entered into a written agreement
to furnish its required cooperation for the project or separable element;

f. Hold and save the Government free from all damages arising from the
construction, operation, maintenance repair, replacement, and rehabilitation of the
project and any project-related betterments, except for damages due to the fault or
negligence of the Government or the Government's contractors;

g. Keep and maintain books, records, documents, and other evidence pertaining
to costs and expenses incurred pursuant to the project to the extend and in such
detail as will properly reflect total project costs for a minimum of three years after
completion of the accounting for which such books, records, documents and other
evidence are required,

h. Perform, or cause to be performed, any investigations for hazardous substances
that are determined necessary to identify the existence and extent of any
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hazardous substances regulated under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that
may exist in, on, or under lands, easements of rights-of-way necessary for the
construction, operation, and maintenance of the project; except that the non-
Federal sponsor shall not perform such investigations on lands, easements, or
rights-of-way that the Government determines to be subject to the navigation
servitude without prior specific written direction by the Government;

i.  Assume complete financial responsibility for all necessary cleanup and
response costs of any CERCLA- regulated materials located in, on, or under
lands, easements, or rights-of-way that the Government determines necessary for
the construction, operation, or maintenance of the project;

j. To the maximum extent practicable, operate, maintain, repair, replace, and
rehabilitate the project in a manner that will not cause liability to arise under
CERLA;

k. Prevent obstructions of, or encroachments on, the project (including
prescribing and enforcing regulations to prevent such obstructions or
encroachments) that might reduce the ecosystem restoration, hinder its operation
and maintenance, or interfere with its proper function, such as any new
development on project lands or addition of facilities that would degrade the
benefits of the project;

l. Comply with the applicable provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970, Public law 91-646, as
amended by title IV of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform Regulations
contained in 49 CFR part 24, in acquiring lands, easements, and rights-of-way,
and performing relocations for construction, operation, and maintenance of the
project, and inform all affected persons of applicable benefits, policies, and
procedures in connection with said act;

m. Do not use Federal funds to meet the non-Federal sponsor’s share of total
project costs unless the Federal granting agency verifies in writing that the
expenditure of such funds is authorized.

n. Comply with all applicable Federal and State laws and regulations, including,
but not limited to: Section 601 of the Civil Rights Act of 1964, Public Law 88-
352 (42 U.S.C. 2000d) and Department of Defense Directive 5500.11 issued
pursuant thereto; Army Regulation 600-7, entitled "Nondiscrimination on the
Basis of Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army"; and all applicable federal labor standards requirements
including, but not limited to, 40 U.S.C. 3141-3148 and 40 U.S.C. 3701-3708
(revising, codifying and enacting without substantive change the provisions of the
Davis-Bacon Act (formerly 40 U.S.C. 276a et seq.), the Contract Work Hours and
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Safety Standards Act (formerly 40 U.S.C. 327 et seq.) and the Copeland Anti-
Kickback Act (formerly 40 U.S.C. 276¢)).

0. Provide and maintain necessary access roads, parking areas, and other public
use facilities, open and available to all on equal terms.

Key social and environmental issues. An environmental assessment was completed and
based on the analysis of the impacts that would result from both the design deficiency
and reconstruction project, a finding of no significant impact is recommended.
Archeological surveys are scheduled to be completed during the PED phase. Based on
the location of new relief wells at the existing levee toe and the ability to move these
laterally with no impact to the project it is anticipated that issues will be resolved without
further action.

Hydrology and Hydraulic Conditions. The project is intended to provide protection
against a 52 foot Mississippi River stage on the St. Louis Gage, which has a current
expected frequency of greater than 500 years. For the design flow of 1,300,000 cfs, the
height of protection is based upon confinement by industrial and urban area projects. The
flood of record occurred during the summer of 1993 when the St. Louis gage recorded
49.58 ft. The frequency of that event was 175 years.

Environmental Contamination. As a result of the nature of the industries who have
dominated the riverfront area, a number of sites are in the State Site Remediation
Program. In addition, there are several Resource Conservation and Recovery Act
(RCRA) sites and Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) (commonly known as Superfund sites) in the area. These combined sites
occupy thousands of acres of the floodplain with Shell Oil being the largest with 2220
acres. The loss of the Wood River Levee system would not only have devastating
economic impacts in the traditional measurement of losses but would have the added
implication of creating an environmental contamination scenario not experienced on any
inland waterway system to date. Not only would the land-side of the levee experience
significant contamination from oil, oil byproducts and chemicals used in the refining
process, but the Mississippi River system itself would be impacted. At a conservative
estimate of $125,000 per acre of clean up costs a loss of this levee would result in
environmental damages exceeding $2,000,000,000 (two billion dollars) not including the
relocation costs of residents and future loss of agriculturally productive land.

National Security Considerations. A two-mile portion of the Levee provides containment
for the navigation pool at the Mel Price Lock and Dam. Loss of this pool would stop the
movement of goods on the upper Mississippi River system between St. Louis and St. Paul
and Chicago. The Conoco-Phillips facility produces defense grade fuels including some
1,500,000 gallons a day of jet fuel. The Winchester Division of the Olin Corporation
supports munitions production for the Defense Department and law enforcement agencies
across the nation, while the Brass Division provides copper and copper alloy strip used to
support a variety of industrial purposes as well as the U.S. Mint. Interruption to these
fuel and munitions production activities would not only adversely impact the area in
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traditional economic terms but also have implications to defense and national security
needs. Additionally, any loss of refinery capability would impact gasoline availability
and prices throughout the mid-west and western states.

Economic Analysis. A risk based economic analysis was completed for the study area in
accordance with Engineering Regulation (ER) 1105-2-100, Planning Guidance, using the
National Economic Development Procedures Manual for Urban Flood Damage, prepared
by the Water Resources Support Center, Institute for Water Resources, as a reference.
Results indicated a total structural value of residential, commercial and industrial
buildings inventoried in the study area as being slightly over $1.5 billion. Discussions
held in June 2004 with Factory Mutual Global (an insurance underwriter for this area)
would indicate that these values, while the best available, are understated. While their
information is proprietary, they have a client base protected by this levee system (not
including any refineries) that they have insured for over $1 billion.

Stakeholder perspectives and differences. During the draft report comment period a
public meeting will be conducted to provide information and clarification of questions
related to the project. To date public involvement has been limited to the Levee and
Drainage District, local units of government, the State of Illinois and major industrial
customers of the area. Additionally, the study has been discussed monthly at the Metro
East Regional Stormwater Committee Meetings, which are a public/private coalition of
interested parties or the metropolitan area that meet monthly to address local issues and
concerns regarding flooding and stormwater management.
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CEMVS-PM-F 27 September 2004

Compliance Memorandum
Wood River Levee, Illinois Limited Reevaluation Report
Alternative Formulation Briefing Report
Proj ect Guidance Memorandum

1. Background. Headquarters appreciates that the district has raised the issue of whether
existing project authority is sufficient to undertake reconstruction of the levee. The district noted
adiscrepancy between guidance contained in EC 11-2-183 dated 31 March 2002 and the PGM
guidance with email traffic between HQUSACE and CEMVD. Although the budget guidance
since 1994, the Wood River PGM, and the guidance contained in draft PGL 50 all indicated that
new authority was not needed for project reconstruction, the policy guidance for project
reconstruction has never been finalized due to legal concerns that there is no authority for
reconstruction of projects that have been turned over for maintenance by local sponsors, absent
specific Congressional authorization. It should be noted that this lack of authority does not apply
to measures addressing design and construction deficiencies, but rather relates to the
reconstruction of older projects that are no longer performing as intended due to long term
degradation of features which have exceeded their expected service life. Given the Congressional
authority for studies of reconstruction of the Wood River project, the district should proceed with
the technical and analytical study efforts to move the project forward and resolve other policy
concerns. It isenvisioned that the final policy with respect to analytical requirements for
justification of reconstruction at projects where OMRR&R is alocal responsibility will involve
similar requirements to those for major rehabilitation at projects, which are Federally maintained.
Except for those specific features on which it is determined that a design or construction
deficiency isinvolved or the action is aloca OMRR& R responsibility, additional Congressional
authorization will be required to undertake the reconstruction.

2. Comments. The items below discuss the concerns, which were raised during the policy
review of the material.

Comment 2.a. Project Construction History. The text discussions on the existing project do
not clearly identify when the various project features were constructed and what entities have
undertaken repair and rehabilitation actions in the past. The project authority dates from 1938
according to paragraph 4.1, however it is not clear when the construction was actually started.
Table 1 of Appendix A indicates that the ages of the CMP gravity drains vary, reflecting
construction between 1948 and 1961. Paragraph 5.1.3.5 indicates that the relief wells were
installed in the 1950’s and 1960’s. Were all therelief wellsinstalled by the Government during
construction or were some installed subsequently as problems were identified? A table should be
provided as a clear and concise reference to show the age of the various features and their likely
need for reconstruction due to age.

District Response: In 1938 a local levee systemwas already in place. Action taken by the
Federal government in the 1950's and early 1960's, as a result of the 1938 act, raised and
reinforced portions of this existing levee, added relief wells, added or modified gravity drains,
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added or modified closure structures and added pump stations. The government installed all
relief wells during construction of the project. These actions were taken under various
construction contracts over several years. Information contained in General Design
Memorandum No. 4 was utilized to create the following table.
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ltem QTY Completed Agein Years Reconstruction
Required

Gravity Drains

Upper Wood River 4 1952 51 Yes

East & West Fork 8 1950 53 Yes

Lower Wood River 24 1948- 42+ Yes

1961

Closure Structures

Upper Wood River 9 3-1961 42 Yes
5-1982 21 No
1-1992 11 No

East & West Fork 2 1964 39 Yes

Lower Wood River 17 6-1959 44 Yes
6-1960 43 Yes
2-1961 42 Yes
3-1964 39 Yes

Pump Stationswith

Gravity Drains

East Alton No.2 1950 53 Yes

Homegarden 1953 50 Yes

Lakeside 1953 50 Yes

Wood River 1953 50 Yes

Hawthorne 1955 48 Yes

Rand 1957 46 Yes

East Alton No.1 1988 15 No

Relief Wells

Upper Wood River 103 1954 49 Yes

12 1964 39 Yes
East & West Fork 0
Lower Wood River 45 1964 39 Yes

HQ Analysis: Thetable provided in response to the comment is hel pful and demonstrates the
correlation between the age of features and the need for reconstruction. Some further
clarification would be helpful to resolve discrepancies between the text on page 5 of the AFB
and the table on the number of featuresincluded in the project. The table provides age data for
36 gravity drains, 28 closure structures and 160 relief wells. The text on page 5 indicates there
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are 41 gravity drains, 26 closure structures, and 164 relief wells. The values should be reconciled
and the compl etion dates and age provided for the final list of features, which isincluded in the
report. The discrepancies may be partly attributable to features that have already been
rehabilitated or replaced.

Discussion: Concur.

Required Action: Thedistrict will include information from the response in the draft report. In
addition, the district will review this information to ensure consistency with other information
presented in the report and explain any noted differences.

Compliance Action: Construction history table has been included in paragraph 5.1.3 of the
draft report and numbers have been reconciled throughout the document.

Comment 2.b. Maintenance History. The ITR comments (on page 3) note that there is need for
clarification of past O&M activities to explain whether they have been sufficient and whether
there was a timely response to requirements of periodic inspection reports. The report does not
appear to provide much clarification beyond the language cited in the comment. Thetext in
paragraph 5.1.2.2 notes that there were four years out of eighteen in which the inspection reports
were not satisfactory for the levee and it would be helpful to know what issues were raised and
how they were addressed. Although cost information is provided on the most recent 10 years and
inspections were evaluated back to 1985, thereis alack of information on the long-term
maintenance history and expenditures except for P.L. 84-99 assistance. Further information
should be provided to describe the extent and cost of past maintenance effortsin order to
demonstrate a long-term history of adequate maintenance.

District Response: Data past 15 yearsis not readily available. However, if 15 years ago the
levee system was satisfactory and the pumping plants were outstanding then is prior information
really pertinent? The system was in compliance then and isin compliance today. The Wood
River Drainage and Levee District have continued to uphold their agreement with the Federal
government under the terms of Title 33 and have funded these requirements on an annual basis
asrequired since the system was turned over for operation.

The following table provides the 15-year maintenance history and noted deficiencies.
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Year Levee I ssue Maintenance Effort Extent of Pump Station
Condition Maintenance Rating
Rating Effort
2002 Minimum Deterioration of closure Work in progress Low level Satisfactory
Acceptable | structures. Deterioration and effort
siltation of gravity drains and
drain aprons.
2001 Acceptable
2000 Acceptable Satisfactory
1999 Acceptable Satisfactory
1998 Acceptable Satisfactory
1997 Acceptable Acceptable
1996 Acceptable Acceptable
1995 Acceptable Acceptable
1994 Acceptable Acceptable
1993 Acceptable Acceptable
1992 Acceptable Acceptable
1991 Acceptable Acceptable
1990 Minimum | Vegetation needsto be | ssues addressed Low level Acceptable
Acceptable | removed. Siltation in outlet effort
channels. Debrisininlet
drain.
1989 Acceptable Acceptable
1988 Minimum | Two slidesin levee section. I ssues addressed Medium level Acceptable
Acceptable | Vegetation in floodways. effort
Siltation in outlet channels.
Flap gate silted shut.
1987 Minimum | Vegetation in riprap around I ssues not addressed Acceptable
Acceptable | drainage structuresand in
floodways.
1986 Satisfactory Outstanding
1985 Satisfactory Outstanding

In addition to the deficiencies noted during the annual inspection in the 15-year maintenance
history table above, the problem of concrete deterioration has been noted during the annual
inspections. The levee district has performed maintenance on these concrete structures to stop
the deterioration. These maintenance attempts consisted of surface overlaysto repair the
deteriorated concrete. Since the concrete was defective to begin with, the surface overlays could
not stop the deterioration of the concrete and the concrete continued to deteriorate into its
present condition of needing to be replaced. This deterioration occurred through no fault of the
levee district as they did perform the necessary maintenance on the concrete structures. The
problemis that no amount of maintenance could stop the deterioration of concrete that was
defective to begin with.

HQ Analysis: The information provided should be included in the report sinceit is helpful in
understanding the past maintenance activities and whether there was any correlation between
past maintenance efforts and the deficiencies currently experienced. In addition, it is not clear
what has been done under PL 84-99 assistance and how those actions may have contributed to
the current project conditions or may have changed/clarified the sponsor requirements relative to
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OMRR&R. Section 5.1.2.1 indicates that after the flood event in 1973, about $3.5M of assistance
was provided under PL 84-99 between 1973 and 1975. Thisis substantially higher than the
$620,000 estimated following the 1993 flood of record and based on the dates for replacement of
gravity drainsin Table 1 of the Engineering Appendix, the PL 84-99 efforts likely included
replacement of two gravity drainsin 1973 and one in 1993 that are now recommended for
rehabilitation as design deficiencies. It is not clear what further agreements /explanations of
responsibilities were associated with the PL84-99 work efforts. This should be clarified to assure
that work proposed for reconstruction/replacement is consistent with any requirements and
conditions associated with the previous PL 84-99 activities.

Discussion: Concur. Thedistrict will attempt to explain PL84-99 work accomplished but is
limited by the available historical documentation. In order to save time, the district would find it
useful to understand which features are worthy of thisinvestigation (e.g., are roofs included or
not?). HQ acknowledged that they now have a better understanding of the work involved and
how it relates to the work proposed.

Required Action: Thedistrict will include information from the response in the draft report. In
addition, the district will include information to clarify responsibilities required by any PL 84-99
work completed to date and any associated inconsistencies.

Additional HQ Analysis: Subsequent to the AFB, HQ further discussed the issues presented by
this project related to concrete described above. These discussions concluded that the concrete
has largely performed its function, but should be considered as part of the reconstruction effort
proposed in the draft report and not as a design deficiency.

Compliance Action: A maintenance history table has been included in paragraph 5.1.2.2 of the
draft report. Drains repaired under PL84-99 are not recommended for action and this has been
clarified in paragraph 2.02 of the Engineering Appendix. Concrete problemsidentified in the
report have been recommended for action under the reconstruction alternative asindicated in
paragraph 6.2.2.

Comment 2.c. Maintenance ver sus Reconstruction Measures. The text does not provide
adequate rational e to support characterizing some of the recommended features as
reconstruction. The Title 33 maintenance requirements are fairly detailed and absent further
rationale it appears that several measures, such as sand blasting and painting metal closure gates,
replacement of seals, corroded metal parts and fences, and pump replacements should be
accomplished by the local sponsor as maintenance activities under Title 33. Further detail is
needed to clarify the sponsor’ s understanding of maintenance requirements under Title 33, to
describe the actions accomplished throughout the project life as maintenance versus P.L. 84-99
repairs, and to document the response to the recommended actions in inspection reports.
Information should also be provided regarding past rehabilitation and replacement activities.
Thisinformation is needed to support the conclusion that the recommended measures are all
reconstruction rather than maintenance activities and have not resulted from alack of past
maintenance. Specific concerns are as follows:
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District Response: Information in the report is complete with respect to the sponsor's

under standing and execution of their responsibilities under Title 33. They have operated and
maintained the system and when something has failed or broken then it has been repaired or
replaced. The sponsor has not undertaken an advanced repair or replacement program
(rehabilitation/reconstruction) in anticipation of failure. Rehabilitation ismajor project feature
restoration consisting of structural work intended to improve reliability of an existing structure,
the result of which will be a deferral of capital expendituresto replace the structure. Such
actions have not been undertaken by the Levee District and are not required or implied in Title
33 requirements. N or was any schedule provided to the Levee District that would have provided
information for such a plan as none existed and none was provided at project turnover. The case
at hand is that now with the age of the system it would be prudent to complete a major
rehabilitation/reconstruction (i.e. take planned action in advance of a failure) of the systemto
ensure it continues to operate and provide the benefits intended by congress into the future.
Under the current scenario without action being taken all pieces and parts continue to age and
failure becomes a more common occurrence under the laws of probability. With the potential
loss off life, loss of economic base and catastrophic environmental contamination a future failure
could pose it appears prudent to undertake a major rehabilitation (reconstruction) project for
this levee system now. The sponsor does not have the technical or financial wherewithal to
accomplish such an undertaking independently. They do however have the capability to
participate as cost share partnersin such a project.

HQ Analysis. The current requirements for OMRR&R are not new, but a clarification of what
had been intended as local sponsor’s O& M. Once a project has been turned over to the local
sponsor for maintenance, there has been no mechanism or authority for the Corps to go back into
the construction phase except to remedy design and construction deficiencies. Therefore,
reconstruction requires Congressional authorization. Specific comments regarding the district’s
responses on the various features are noted in the paragraphs below.

(1) Closure Structures. For closure structures, the Title 33 O& M responsibilities included
inspection to assure proper closure could be made and that metal parts were adequately covered
with paint. Damaged or missing parts were to have been repaired or replaced immediately. Itis
not clear how the recommended closure gate rehabilitation, which includes painting and seal
repair of closures as well as other measures, differs from required maintenance under Title 33.
Section 3.01.b.(6) in Appendix A notes that two gates have been rehabilitated by sand blasting
and painting, although it does not indicate the date or entity that performed the work. Previous
rehabilitation of these gates by the sponsor would indicate an understanding that this was alocal
O&M responsibility and would support treating the remainder of the gates similarly.

District Response: Paint coat maintenance has been carried out for some 40 years by Wood
River personnel obviously with some success as these structures are still operable. Paint coat
failures at the project are attributable to the very aggressive environment caused by road spray
containing de-icing agents (salt) and debris projectiles. The Original title 33 requires that metal
parts remain adequately covered with paint. In the conditions that existed during design of the
project, providing adequate paint coverage was a reasonable and acceptabl e responsibility for
the DLD. However, since the environmental condition has worsened, with the increase of traffic
and use of chemical snow removal methods this provision is no longer such a simple matter on
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structures that are now 40+ years old. Normal painting would do little at this point to provide
for continued long-term structural integrity and sand blasting, a precursor to more serious
major rehabilitation, now requires permitting and expensive environmental controls because
original coatings were lead based. None of these situations was anticipated by the requirements
detailed in the original Title 33. Modern paint materials and proper application methods
(recoating vs painting) could be used to resist the degradation associated with the increased
environmental exposure, but the cost and expertise required for these methods removes them
from the definition of "maintenance”. It isthe difference between for example performing touch
up painting on your car asa part of your normal maintenance and taking your car to say
MAACO for a complete repainting. In summary, after 40 years maintenance of the existing paint
coatings, the current condition requiresin today's changed environment a fix that is not
reasonably defined as maintenance under the terms of original agreements

As indicated throughout the report the Wood River Drainage and Levee District has maintained
and operated the system in compliance with requirements given them and as items have failed
the Wood River Drainage and Levee District has taken actions required by Title 33 to "repair"
the system. Asthe system now after 45+ years continues to age, failures are likely to occur with
greater regularity and even simultaneously during future flood events. However, the fact that the
DLD repairs or replacesitems as they break or fail does not lead one to the conclusion that they
therefore have an understanding or knowledge of, or responsibility for, major rehabilitation/
reconstruction under Title 33. It isnot reasonable to assume that the DLD has the technical or
financial resourcesto rehabilitate/reconstruct this system now all at onetime. Had DLD been
given the type of information provided under today's OMRR& R requirements they would have
had an organized method to plan for, budget for, and take action across the system over the past
45 years so that today they would not be in this situation. However, thisis not the case, as they
were never given such information upon which to plan and take action. The current situation
significantly increases the possible failure of the system during a future flood event.

The justification of a major rehabilitation/reconstruction project should be predicated on the fact
that future failure will occur at an increased rate and economic and environmental
consequences of failure are great enough to warrant advanced action. It isclear that neither
Title 33 nor the O& M agreements at the time of levee turn over placed thislevel of sophisticated
action on the DLD.

HQ Analysis: It is understandable that rehabilitation/reconstruction of the system may be
beyond the financial capabilities of the sponsor to perform al at one time. However, the Title 33
requirements (inspection and replacement of damaged or missing parts needed to assure proper
closure could be made) would seem to include seal replacement as a maintenance item. The
response indicates that changed conditions are responsible for accelerated corrosion and the
current need for rehabilitation or replacement of the steel closure structures. Such changed
conditions were beyond the capability of the government to foresee or advise the sponsor. The
comparison of alternatives should include seal replacement as part of the No Action/Continued
Maintenance scenario, which is considered relative to the Rehabilitation and
Replacement/Reconstruction scenarios.
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Discussion: Some items related to closure structures are unclear to the review team (e.g. are
there some areas where we are only replacing seals and not gates?) and need further discussion in
the Limited Reevaluation Report. For example, the district explained seal replacement work
would only be undertaken if rehabilitating or replacing a closure structure — this kind of
information needs to be clarified in the Limited Reevaluation Report.

Required Action: Thedistrict will explain that the proposed work relates to the
rehabilitation/reconstruction of closure structures in the draft report.

Compliance Action: Two tables have been included in paragraph 3.03 of the Engineering
Appendix to assist in clarifying actions recommended for the closure structures. Text has been
modified to reflect the fact that seals etc. will be replaced as a part of replacing a gate or
reconstructing a gate.

(2) Pumping Stations. For pumping plants, measures to be undertaken under Title 33
included cleaning plant, buildings and equipment; repainting as necessary; and lubricating all
machinery, in addition to testing of electrical and communication systems and making arecord
of the results. Have the corrugated metal roofs, fences, and embedded metal been routinely
painted? Some pumps (Rand Avenue) have been replaced or repaired through the yearsand it is
not clear whether that was done under O&M or as a previous Federal rehabilitation. If pump
repair and replacement was accomplished previously under O&M it would support treating
further actions of that nature similarly.

District Response: A review of inspection reports indicates the Levee District has maintained all
pumping plants in an acceptable manner.

As indicated throughout the report as items fail the Wood River Drainage and Levee District
takes actionsrequired by Title 33 to "repair” the system. As the system continues to age these
failures are likely to occur with greater regularity and even simultaneously. This significantly
increases the possible failure of the overall system. However, the fact that the DLD repairs
items as they fail does not lead one to the conclusion that they are therefore responsible under
their Title 33 terms for major rehabilitation/reconstruction. Major rehabilitation/reconstruction
would be the repair and replacement in advance of failure on some predetermined schedule
based on use or age. The justification of a major rehabilitation/reconstruction project should be
predicated on the fact that future failure will occur at an increased rate and economic and
environmental consequences of failure are great enough to warrant advanced action. . It isnot
reasonabl e to assume that the DLD has the technical nor financial resources to rehabilitate/
reconstruct this system now all at one time. Had they been given the type of information
provided under today's OMRR& R requirements they would have had an organized method to
plan for, budget for, and take action across the system over the past 45 years so that today they
would not bein thissituation. However, thisis not the case, as they were never given such
information upon which to plan and take action. It isclear that neither Title 33 or the O&M
agreements at the time of levee turn over placed this level of sophisticated action on the DLD.

HQ Analysis. HQ understands and accepts the response. There is a concern though as to the
degree to which future OMRR& R costs and responsibilities are defined for the sponsor as part of
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thisreport analysis. In particular, for those project features, which are not proposed for
rehabilitation because they are currently in good condition or have been previously rehabilitated
(some components of pumping plants, stop log closures, previously rehabilitated closures), does
the OMRR& R estimate represent the total project requirement versus just those features
recommended for rehabilitation/reconstruction?

Discussion: Concur.

Required Action: Thedistrict will review information currently included in the Limited
Reevaluation Report related to Title 33 requirements, the sponsor’ s maintenance activities and
determine whether any additional clarifying information should be included in the draft report.

Additional HQ Analysis: Subsequent to the AFB, HQ further discussed the issues presented by
this project related to pump stations. These discussions concluded that pump station
improvements should be treated as a reconstruction activity and analyzed for justification in
accordance with general Corps' Major Rehabilitation methodol ogies.

Compliance Action: A schedulefor al required replacements, repairs and rehabilitations has
been made that addresses all project components that will require future action. This schedule,
which has been included in the Cost Engineering Appendix covers a 50-year period and provides
arepeating sequence of actions necessary to keep the system fully operational. The annualized
costs associated with these required activities are reflected in the economic analysis. These costs
are over and above the annual operation and maintenance costs currently being borne by the
Wood River Levee District. The current annual operation and maintenance funding identified
paragraph in the draft report in paragraph 5.1.2.2 that is being currently spent by the Sponsor is
considered adequate to address ongoing O& M needs.

A reliability analysis was performed in order to determine a probability of failure for each pump
station. Thisinformation is contained in paragraph 4.04 of the Engineering Appendix. An
incremental analysisis provided in the Economic Appendix. This analysis demonstrates that
recommended actions are incrementally justified.

(3) Relief Wells and Drains. Title 33 indicates that relief wells and toe drain systems
were to have been inspected to assure that they were in good working condition and had not
become clogged. The drains and gates were to be maintained in good working condition.
Although the underseepage design may have been inadequate, it isn't clear what the sponsor has
done to satisfy the Title 33 maintenance requirement for the maintenance of relief wells, since
efficiency is severely reduced and they are not functioning as needed (how does the existing
condition differ from being clogged?).

District Response: ‘Clogged’ infers the prevention of flow from the well due to outside
considerations — damaged outlet works, debris due to inundation from flood events. The existing
conditions being discussed in this document, which recommends the major rehabilitation of the
relief wells, is due to chemical/biological incrustation of the well screen and gravel pack.
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Maintenance has traditionally included maintaining the outside (outlet) portion of the relief
wells works, including clearing debris or replacement, when necessary. Maintenance has not
included rehabilitation of the relief wells, either by mechanical or chemical methods, to be the
responsibility of the sponsor. This requirement was not clearly understood by the gover nment
until the Wood River wells were well past an age for action that today would be recommended
practice.

HQ Analysis. HQ understands and accepts the response. There is a question with regard to those
gravity drains that were already replaced in 1973 and 1993. The report indicates those drains are
to be lined with concrete as well as the older drains that have not been replaced as part of the
recommended plan. It is assumed that replacement of those drains was accomplished under
PL84-99 and there may be local cooperation requirements that are different for such features
with regard to OMRR&R.

Required Action: The district will include explanatory information provided in the responsein
the draft report. In addition, the district will include information in the draft report that describes
the sponsor’'s OMRR& R requirements for the whole project in order to ensure OMRR&R
responsibilities are clearly defined in one document to protect the interests of the sponsor and the
Federal government.

Compliance Action: The Engineering Appendix, paragraph 2.02, clarifies that drains replaced
or lined as aresult of PL 84-99 response are not recommended for action. These features are not
included in the 50 year RR& R schedule described above as they are considered to be afinal
solution with alife expectancy of greater than 50 years. Asdiscussed in paragraph 5.6.3 of the
draft report, all levee features would be covered for future OMRR& R by the reconstruction
project.

Additional HQ Analysis. Subsequent to the AFB, HQ further discussed the issues presented by
this project related to relief wells. These discussions concluded that an insufficient number of
relief wells appears to be a design deficiency and should be treated as such in this report. With
regards to clean out of existing relief wells the district needs to present historical information that
has been gained about relief wells to better support an understanding of the need for
rehabilitation of existing wells. The district will explain, in the draft report, why it makes sense
for the Corps to repair the existing wells while undertaking the construction of needed new relief
wells, regardless of whether the repairs are considered a design deficiency, since the cost-share
relatively low and would assure the reliability of the underseepage control system. The draft
report will further explain that the sponsor would be responsible for O& MRRR for both existing
and newly placed relief wells based on the execution of anew PCA. Proposed work related to
gravity drains should be treated as reconstruction and analyzed in accordance with Corps Major
Rehabilitation methodol ogies.

Compliance Action: The draft report paragraphs 5.3.2.3 and 5.6.3 describe the lack of
knowledge by the Corps and absence of direction to the Sponsor for the adequate maintenance of
existing relief wells. The current degradation is directly attributable to this. The 50 year RR& R
schedule devel oped for future relief well maintenance, contained in the Cost Engineering
Appendix, makesit clear that there was never an understanding by either party of the extent to
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which this maintenance was required nor was there a disclosure previously of costs associated
with this maintenance. The one time rehabilitation of these well should be considered as a part
of the authorized project with future OMRR& R costs to be borne by the sponsor.

Anincremental analysisis provided in the Economic Appendix for the gravity drains. This
analysis demonstrates that recommended actions are incrementally justified.

Comment 2.d. Economic Analysis.

(1) Future Rehabilitation Costs. Discussion should be provided to clarify the Operation
and Maintenance Costs used in the BCR computation. The annual value of $650,000 is higher
than what has historically been documented over the last 10 years ($451,000 on page 11), but
there is no mention of future rehabilitation by the sponsor- only O& M. The discussionsin the
Engineering Appendix on the condition of project features infer that future rehabilitation will be
required beyond the actions proposed as part of this reconstruction project. Paragraph E-5.d. on
page E-17 of ER 1105-2-100 requires that the life cycle costs including OMRR& R be accounted
for in the development of project cost estimates. Rehabilitation was to be included as alocal
responsibility in arevised PCA, according to the 4 August 1999 CECW-PC guidance
memorandum contained as Item 12 of the submission. Additional information is needed to assure
that the future rehabilitation requirements have been adequately accounted for in the economic
anaysis.

District Response: The questions raised here will be more completely addressed in the draft
report. Areview of the projected OMRR& R costs for the project annualized at $650,000 will be
re-verified. However, the project B/C is sufficient to justify the project under almost any
scenario.

HQ Analysis: The response appears acceptable to address the concern. The future rehabilitation
costs are important from the standpoint of economic justification and as a basis for financial
planning by the levee district to accomplish future OMRR&R.

Discussion: Noted. A discussion of how to handle OMRR& R costs was undertaken. HQ
acknowledged that a simple approach is acceptable; the bottom line is that the OMRR& R costs
need to be clearly outlined and accurately accounted for in the Limited Reevaluation Report.

Required Action: Thedistrict will ensure the Limited Reevaluation Report includes sufficient
information to assure that the future rehabilitation requirements have been adequately accounted
for in the economic analysis and in the computation of the OMRR& R requirements of the
sponsor. Thiswill provide a sound basis for the sponsor to do financial planning for the total
project.

Compliance Action: A schedulefor al required replacements, repairs and rehabilitations has
been made that addresses all project components that will require future action. This schedule
contained in the Cost Engineering Appendix covers a 50-year period and provides a repesting
sequence of actions necessary to keep the system fully operational. The annualized costs
associated with these required activities are reflected in the economic analysis. These costs are
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over and above the annual operation and maintenance costs currently being borne by the Wood
River Levee District discussed in paragraph 5.1.2.2 of the draft report. The current annual
operation and maintenance funding identified in the draft report that is being currently spent by
the Sponsor is considered adequate to address ongoing O& M needs. As discussed in paragraph
5.6.3 of the draft report, all levee features would be covered for future OMRR&R by the
reconstruction project PCA.

(2) MCACES Project Costs. The project costs included in the MCACES estimate include
features that do not directly correlate with the project description for the recommended plan on
page 33 of the text. Thisleadsto confusion as to whether the MCACES estimate used in the
economic analysisis appropriate for the recommended plan. For instance, the selected plan
section makes no mention of work at the East Alton No. 1 Pumping Station although costs of
$682,000 are included in the MCACES estimate. The MCACES estimate notes that there are 25
closure structures requiring rehabilitation work. It is not evident from the description in
paragraph 6.4.2 how many closure structures are being rehabilitated. Also, paragraph 6.4.1
indicates that there are 38 gravity drains being either replaced or lined, however the MCACES
estimate shows work on 37. The district should review the MCACES estimate in relation to the
selected plan description and revise the text or estimates as needed to assure that there is
agreement between the two sections and the appropriate project costs are used for the economic
analysis.

District Response: The questions raised here will be clarified and/or corrected in the draft
report.

HQ Analysis: The response appears adequate to address the concern. Discrepancies should be
resolved in the draft report.

Required Action: Thedistrict will review the MCACES estimate to ensure it is accurate as part
of the development of the Limited Reevaluation Report.

Compliance Action: Discrepancies have been corrected and the MCACES components match
those described in the draft report.

(3 OMRR& R Costs. No MCACES cost estimates or descriptive backup is provided
relative to the estimate of O&M costs. Similar cost information to that provided for the
reconstruction costs should be provided to support the estimate for the O& M costs used in the
analysisto assure that it is complete in accordance with paragraph D-3.e.(9) of ER 1105-2-100.

District Response: The questions raised here will be more completely addressed in the draft
report.

HQ Analysis: The response appears adequate to address the concern. The draft report will
include further MCACES and descriptive information with regard to OMRR&R costs.

Required Action: Thedistrict will develop MCACES estimates to support the OMRR&R costs
included in the Limited Reevaluation Report.
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Compliance Action: See Compliance Action paragraph 2.d(1)

(4) Interest During Construction. The text does not discuss the analysis of interest
during construction, although Table 6 of the Economic Appendix appears to include a compound
value for construction expenditures that may reflect the calculation of IDC as part of the benefit
to cost evaluation. The text should explicitly address the calculation of interest during
construction to assure that it is clear that this has been included in the economic analysisin
accordance with the guidance in paragraph D-3.e.(10) of ER 1105-2-100.

District Response: Table 6 has been revised to clarify this confusion by specifically breaking out
interest during construction, which is $2,734,370. This does not change the Total Average
Annual Costs, which remain $2,117,000. These revised tables will be included in the draft
report.

HQ Analysis. The response resolves the concern. Interest during construction was included in
the analysis and Table 6 was revised to display IDC as a separate line item.

Required Action: Thedistrict will include the revised Table in the draft report and make any
associated changes to the report text.

Compliance Action: Revised tables reflecting interest during construction are included in the
Economic Appendix of the draft report

(5) Benefit Analysis. An estimate of benefits for the overall rehabilitation project was
developed based on a comparison of the damages that would be experienced with failure of the
project due to exterior flood stages under the without and with rehabilitation conditions. That
methodology seems appropriate for measures like underseepage control/relief wells, which
protect the structural integrity of the levee and for which failureis related to exterior flooding
levels. However, a different methodology and damage stream would seem appropriate for the
other components proposed for rehabilitation, such as closure structures, pump station structures,
or pumps and motors, where the damage mechanism may be very different and less related to the
exterior flood stages. The damages, which would be experienced without rehabilitation of those
features, may involve increased ponding and interior flooding or closure leakage/failure,
requiring increased flood fighting costs at very infrequent events. Incremental analyses of the
individual features should be undertaken to evaluate the benefits for rehabilitation using
methodology appropriate for the features, based on reducing the damages, which would occur in
the absence of rehabilitation for those measures, similar to the requirements for major
rehabilitation at projects operated by the Federal government (reference Appendix E, Section X
of ER 1105-2-100 and EP 1130-2-500).

District Response: Disagree with the conclusion that each part of this system must be
incrementally justified. This may be appropriate for a new system to be recommended for
construction but not an existing system requiring major rehabilitation/reconstruction. The levee
in place is an operational system that works as a unit to provide the overall level of protection as
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intended by congress. The original authorization for the Wood River D & LD aswell asall the
other urban design levee projects built by the . Louis District, except Prairie Du Pont, did not
include incremental justification for any of the pumping stations or closure structures.. For
urban projects, stormwater is primarily fed to the line of protection by sewers rather than open
channels, thereislittle detention storage available, and temporary ponding of water on streetsis
unacceptable. The need for pumping stations was considered just as necessary as the
requirement for gravity drainage. Likewise closure structures are necessary for the functioning
of the systemin the urban environment and their reliability isintegral to the performance of the
overall system.

Sncethe original authorization for Wood River did not require incremental justification for the
pumping stations, no data is available as a basis for hydrologic-hydraulic analysis of interior
flooding related to each individual pumping station drainage area. A detailed analysis for each
of these drainage areas would be very costly, especially in light of the fact that most of these
areasare primarily sewered. That same money would be better spent actually repairing the
existing pumping equipment. There has been no significant decrease in population or housing
stock in the protected area that would eliminate the need for any of the existing stations.

Records from the Wood River D & LD show that all the pumping stations have logged a
significant number of hours of pumping since they were originally built. If little pumping time
was recorded on these stations the last 40 years, then maybe a logical conclusion would be that
major rehabilitation may not be justified.

The project was originally justified and remains so today. To continue to expend the financial
resources of both the Federal government and of this already cash strapped sponsor to prove by
further study what is already intuitively obvious does not appear to meet the test of being good
stewards of the tax payers money. During the development of this report the . Louis District
took its lead from comments received during the preparation for the rehabilitation justification
of Lock 27 Major Rehabilitation, March 2002, where S. Louis District was specifically told in
review comments that the "system" should be justified for rehabilitation not the individual pieces
and parts.

HQ Analysis. It isunderstood thisis rehabilitation/reconstruction of an existing project, not
new construction, and that the levee district has limited funds. However, sufficient analysisis
needed to assure a prudent investment. The Federal government should not undertake less
stringent investigations to support its decision making on a cost-shared rehabilitation than it
would undertake for a Federally funded rehabilitation. Magjor rehabilitation projects for Federally
maintained projects are required to evaluate individual features to establish the justification for
rehabilitation/reconstruction, based on a comparison between with and without rehabilitation
conditions that may involve failure. This does not require evaluating justification for individual
parts and pieces that form a system as noted in the Lock 27 guidance. For the Wood River
project, the features evaluated should include closure structures, pumping stations, and relief
wells/gravity drains (ie. no analysisis needed of individual pumps, valves etc. versus a pumping
station).
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Guidance in ER1165-2-119 entitled Modifications to Completed Projects indicates in Paragraph
7.c. that proposed corrective work should be justified incrementally by current economic
considerations (future project costs and benefits; the sunk costs for the original project excluded)
unlessit is otherwise shown that the work is necessary for safety reasons. Although the various
component features of the Wood River project act together to provide protection, the
implications of failure for the component features may be significantly different and require
separate evaluation. For instance, the underseepage problems related to relief wells and failure of
large CMP gravity drains could result in structural failure of the overall project at levels below
the design level of protection, resulting in significant safety and environmental concerns.. The
closure structures would seem to have very different failure mechanismsif not reconstructed.
They would cause lesser impact that might involve significant increases in maintenance costs,
leaking seals, and increased emergency response requirements.

The failure of pumping stations might create increased interior flooding and emergency
response costs if they are not reconstructed. Current economic considerations for interior
drainage analyses involve the evaluation of coincidence between storm events, which affect the
tributaries/interior areas and the river for which the main line protection is provided. If the two
are essentially independent, the damage/benefit stream for interior flooding is additive to that
from the main line protection and the benefit analysis for the overall levee would have no
bearing on the justification of interior flood control features beyond minimum facilities. Given
that the text states that there has been and will continue to be development in the protected area,
the incremental justification of interior flood control facilities should be evaluated to assure that
replacement/reconstruction of pumping stations is recommended in the most efficient manner
considering the existing and future development conditions. For instance, replacement of the
existing pumping station facilities with similar capacity pumps may result in damages that could
be avoided if dightly larger pumps were recommended. It would be prudent to conduct sufficient
studies to make the best investment in the pumping stations for the current conditions, since new
authority will be necessary to undertake reconstruction.

Discussion: It was acknowledged that formulation of projects was different in prior times.
However, the need to meet contemporary analytical and cost-sharing standards was discussed.
HQ needs to understand whether it is “worth it” to invest in pump stations, for example. It was
explained that the system was built to match the flows delivered via the sewer system. Itis
unclear to the district how to demonstrate how the pump stations are justified given the lack of
data availability (flat area, little accurate information on the existing sewer system, etc.). The
district inquired as to whether there was a different way to approach this contemporary need
given the data constraints (and limited funds). HQ explained that a new start investment would
be impossible to justify without such information. The district thought maybe the pump stations
could be looked at as meeting a minimum health and safety requirement, etc. A crude analysis
based on reasonable assumptions perhaps could be undertaken to support the analysis needs
although it could not be used for optimization purposes. The district does have first floor
elevations based on random samples availablein the GIS. In addition, it was acknowledged that
thistype of analysis may need to be undertaken for each pump station, asthey all differ
character.
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Required Action: Thedistrict will include an incremental benefit analysis for pump stations as
discussed in the draft report to extent practicable given the data limitations using appropriate
assumptions. The district will explain changes in the area since the original construction and
whether this poses any implication for the sizing of pump station in the draft report. I1n addition,
incremental analyses will be shown for the underseepage, gravity drains, and gate closure
components.

Compliance Action: Anincremental benefit analysis for pump stations has been included in the
Economic Appendix based on available data and standard failure analysis.

Comment 2.e. Plan Formulation.

(1) Life Cycle Costs. The analysis of alternatives discusses the consideration of various
options for rehabilitation and replacement. However, there is no presentation on the life cycle
costs (para.E-5.d. of ER 1105-2-100) to support plan formulation and selection. Further
information should be provided in support of the findings and conclusions in section 5.6 to
demonstrate that the plan formulation has resulted in the selection of the most economical
alternatives.

District Response: This comment is confusing. Preliminary information contained in the
Engineering Appendix should indicate to the reader that Life cycle costs were considered during
plan analysis and selection of alternatives. This was the rational e used to determine what items
would be refurbished, replaced or left alone. For example lining vs. replacement of gravity
drains of a size that would allow adequate flow is based on cost and the predicted performance
period of the rehabilitation, refurbishing pump motors rather than replacement is based on cost
and their predicted performance period. Throughout the report if the least cost alter native was
not chosen it was so stated and justified. During finalization of the draft report this concern will
be addressed and the report modified as required so that this information is clearly understood
by the reader.

HQ Analysis. The provision of additional cost information in the report for alternatives will help
to clarify the concern. It is understood that the analysis considered options for rehabilitation and
replacement versus no action/continued O& M and recommended a course of action based on
these considerations. However, it would be helpful to decision makers to understand how
competitive the alternatives are and the significance of any tradeoffs between initial investment
that is cost shared and OMRR&R which isnot. In addition, it will more clearly depict the
OMRR& R requirements for the sponsor as a basis for financial planning.

Required Action: Thedistrict will include additional cost information (planning level
estimates) in the draft report.

Compliance Action: Planning level estimates developed during alternative development and
comparison have been included in the Cost Engineering Appendix.

(2) Incremental Analysis. The various features recommended for reconstruction should
be evaluated asto their incremental justification in amanner similar to that used for major
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rehabilitation at projects, which are maintained Federally, in accordance with Chapter 3 of EP
1130-2-500. The analysis would need to address the probability of a component/element not
performing properly (e.g. failing basically), consequences of that failure (physical and fiscal),
and consideration of what actions would be taken after the failure occurred and how that affects
the likelihood of failure again in the future.

District Response: Refer to comment (5) above.

HQ Analysis. See the response for comment 2.d.(5).
Discussion:  Seethe discussion for comment 2.d.(5).
Required Action: Seethe required action for comment 2.d.(5).

Compliance Action: Features recommended for reconstruction have been incrementally
justified. The Engineering Appendix paragraphs 2.04, 3.04, 4.04 and 5.04 provide analysis of
the probability of failure and the Economic Appendix provides an economic analysis that
documents the incremental justification of each system component recommended for action.

Comment 2.f. Cost Sharing. Paragraphs 6.2 and 6.3 of the text indicate that those aspects of
the tentatively recommended plan which are considered related to design and construction
deficiencies or non-disclosed maintenance requirements should be cost-shared 75% Federal/
25% non-Federal in accordance with ER 1165-2-119. Although the regulation is out of date, it
does not appear to provide abasis for the proposed 75%/25% cost sharing, but notes that
deficiencies would be considered part of the original project and should be cost shared
accordingly. The cost sharing for the original project is not discussed in the report, but
presumably would have involved provision of LERRD. DAEN-CWR-R memorandum dated 13
February 1987, subject: Cost Sharing for Design or Construction Deficiencies provides substitute
guidance for paragraph 7.c of ER 1165-2-119. It states that projects for correction of design and
construction deficiencies should be cost shared as specified in PL 99-662 (WRDA 86, as
amended) for the project purposes. Therefore, it is appropriate to apply 65%/35% cost sharing
for the deficiency correction measures as a basis for determining the overall project cost sharing.
Following response to the previous comment on reconstruction versus maintenance costs, the
report should apply the appropriate cost sharing to the various features as appropriate for the
classification of measures as deficiency, maintenance, and reconstruction in order to determine
the overall project cost sharing requirements.

District Response: Disagree, PGL No. 51 provides the policy for applying the 65/35% cost
sharing required by WRDA 96. It indicates that the 65/35% cost sharing only applies to projects
authorized after 12 October 1996. Snce Wood River was authorized prior to WRDA 86 our
policy isto cost share the design or construction deficiency work at 75/25%. However, since the
major rehabilitation/reconstruction work is anticipated to require additional Congressional
authority, this work would be considered a project modification that would require that portion
of the project to be cost shared at the new rate of 65/35% per WRDA 96.
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HQ Analysis: The project cost sharing is 65% Federal /35%non-Federal whether the features are
recommended for reconstruction requiring new authority, or are design deficiency corrections
that may be addressed under the existing project authority. The budget EC provides clearer
direction in this regard and cites the cost sharing for reconstruction as in accordance with WRDA
86, as amended.

Required Action: Thedistrict will use the referenced cost-sharing in the draft report to be in
accord with law and policy.

Compliance Action: Referenced cost-sharing has been corrected in Section 10 and paragraph
8.5 to be compliant with HQ policy.

Comment 2.9. Completeness. It is not clear what provisions are being made to assure that the
project will function as intended in the event that alarge flood occurs during the recommended
rehabilitation efforts (i.e., what will be doneif aflood occurs during gate rehab). The report
should provide information to show that the project is complete and will achieve the planned
effects in accordance with the paragraph E-3.a.(4)(a)(2) on page E-4 of ER 1105-2-100.

District Response: Thisis an alternative formulation briefing package not a draft or final report
or a design package. The questions raised here are valid and can be further addressed in very
broad termsin the draft report however, thislevel of detail isnot known in its specifics until
actual design and construction packages are prepared and sequenced for execution. Thisis not
an uncommon situation faced during levee modifications and repairs all of the time.
Contingency plans are always considered prior to work being undertaken to ensure protection of
the area under construction.

HQ Analysis. Refinement of the details for contingency plans during further studiesis
acceptable, however sufficient costs should be included in the MCACES estimate to assure the
project is complete and addresses these considerations The text should note whether they are
included as either line item or as contingency values.

Required Action: Thedistrict will include requested explanatory information in the draft
report.

Compliance Action: The MCACES estimate includes costs with specific line items for coffer
dams etc. that may be required during construction.

Comment 2.h. Environmental. The environmental and real estate appendices are still under
development. It isrecommended that these appendices be submitted to HQ for review prior to
release of the LRR.

District Response: These items will be incorporated into the draft report.

HQ Analysis: It is acceptable to incorporate the real estate and environmental appendicesinto
the draft LRR and provide the document for review prior to release for public coordination.
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Required Action: The district will provide both the environmental and real estate appendices of
the draft report to HQ for review prior to release for public coordination.

Compliance Action: An Environmental Appendix and Real Estate Appendix are included in the
draft report. These appendices have been provided to HQ for review simultaneously with the
draft report ITR period and prior to submission of the draft report to HQ and release to the
public.

Comment 2.i. Local Cooper ation. The report should include alisting of the local cooperation
requirements for a new project agreement in accordance with the guidance in the PGM. This
should include future rehabilitation efforts as well as current standard language for floodplain
regulation and other applicable items.

District Response: These items will be incorporated into the draft report.
HQ Analysis. The response appears adequate to address the concern.
Required Action: The district will include referenced information in the draft report.

Compliance Action: Requirements for local cooperation are identified in Section 10,
Recommendations, of the draft report

Comment 2.j. Editorial Comments.

(1) Table of Contents. Paragraph 4.6 should be corrected to show 905(b) report.

District Response: Noted, correction will be made in the draft report.

(2) Paragraph 5.1.2, page 10. The referenced ER in the first sentence should be ER 1105-
2-100.

District Response: Noted, correction will be made in the draft report

(3) Paragraph 5.6.3. The last sentence on page 30 needs clarification- was it intended to
read as “failed during known flood event...?’

District Response: Sentence should read during non-flood events. Thiswill be corrected in the
draft report.

HQ Analysis. The proposed editorial changes address the comments.
Required Action: The district will include the suggested editoria information in the draft report.

Compliance Action: Corrections to the draft report have been made.
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3. Conclusions. Thereview of this AFB package facilitated the identification of a number of
policy issues that required resolution. Many of these policy concerns required a number of
discussions outside the AFB to resolve. To ensure the record is clear with regards to the key
policy decisions made as they relate to this project, a summary is provided below.

a. New relief wells. Work related to new relief wells can be classified as a design deficiency
and, as such, can be undertaken under existing project authority.

b. Existing relief well clean-out. It appears that proposed work to clean-out existing relief
wells can be pursued as a design deficiency, however the district needs to provide additional
information to support this tentative decision.

c. Existing concrete and closur e seals. Replacement of deteriorated concrete should not be
treated as adesign deficiency. The district will need to pursue this work as a reconstruction
item. Replacement of closure seals may be considered integral to the concrete reconstruction
work.

d. Gravity Drains. The proposed gravity drain work should be treated as a reconstruction
activity and not a design deficiency.

e. Pump plants. Work related to pump plants should be treated as a reconstruction activity.

f. Incremental justification. All work needsto be shown to be incrementally justified and
based on the primary causative factors of unsatisfactory performance.

Compliance Action:

a. Theneed for new relief wells has been classified in the draft report as a design deficiency.

b. The need to provide a one time well reconstitution program is documented in the draft report
and the costs associated with future operation and maintenance for the well system clearly
identifies the fact that neither the Federal government nor the local sponsor understood or
anticipated thislevel of effort and financial investment and as such should be considered a
design deficiency.

c. All concrete work has been classified as reconstruction.

d. All gravity drain work has been classified as reconstruction.

e. All work related to pump plants has been classified as reconstruction.

f. Anincremental justification has been included in the draft report.

CM-21



Wood River Levee System Limited Re-evaluation Draft Report

LIMITED RE-EVALUATION DRAFT REPORT
WOOD RIVER LEVEE SYSTEM
RECONSTRUCTIONPROJECT

WOOD RIVER LEVEE SYSTEM
MADISON COUNTY, ILLINOIS

DECEMBER 2004

US Army Corps

of Engineers
St. Louis District®

1222 SPRUCE STREET
ST. LOUIS, MISSOURI 63103-2833



Wood River Levee System Limited Re-evaluation Draft Report

TABLE OF CONTENTS

1. STUDY AUTHORITY
2. STUDY PURPOSE
3. LOCATION OF PROJECT/CONGRESSIONAL DISTRICT

4. DISCUSSION OF PRIOR STUDIES, REPORTSAND RELATED
WATER PROJECTS
4.1 Original Project Authority
4.2 Grassy Lake Pump Station Authority
4.3 Mel Price Lock and Dam Authority
4.4 Design Memorandum No. 16
4.51993 P.L. 84-99 Memorandum
4.6 Periodic Inspection No. 7
4.7 Reconnaissance 905(b) Report

5. PLAN FORMULATION
5.1 Existing Conditions
5.1.1 Background
5.1.1.1 Project Description
5.1.1.2 Assurances by Local Interest
5.1.1.3 Flood Control Regulations for Maintenance and Operation
of Flood Control Works
5.1.1.3.1 1954 Title 33 Information
5.1.1.3.2 Subsequent Clarification of Sponsor Assurances not Provided
for in the Wood River Drainage and Levee District Assurances
5.1.1.3.2.1 Article VI1II of the Model Project Cooperation Agreement
5.1.1.3.2.2 7 February 1991 Project Management Guidance Letter No. 9
5.1.2 Operation and Maintenance of the Wood River Drainage and L evee System
5.1.2.1 PL 84-99 Assistance
5.1.2.2 Annual Operation and Maintenance
5.1.3 General System Conditions
5.1.3.1 Gravity Drains
5.1.3.2 Gatewells
5.1.3.3 Closure Structures
5.1.3.4 Pump Stations
5.1.3.5 Relief Wells
5.1.3.6 Underseepage
5.1.4 General Conditions of the Protected Area
5.1.4.1 Geotechnical Setting
5.1.4.2 Climate and Weather
5.1.4.3 Socio-Economic

PAGE

© O 00 00 0 0o 0 o

O O O O oo

= O

12
12
12
12
13
13
14
15
16
16
16
16
16
17
17
17
18



Wood River Levee System Limited Re-evaluation Draft Report

TABLE OF CONTENTS

5.1.4.4 Hydrology and Hydraulic Conditions
5.1.4.5 Environmental Contamination
5.1.4.6 National Security Considerations
5.1.5 Economic Analysis
5.2 Future Without Project Conditions (no action alternative)
5.3 Problems and Opportunities
5.3.1 Main Line Levee
5.3.2 Relief Wells
5.3.2.1 Design Criteria
5.3.2.2 Observations of Actual Performance
5.3.2.3 Gradual Loss of Efficiency Over Time
5.3.3 Gravity Drains
5.3.4 Closure Structures
5.3.5 Pump Stations
5.4 Planning Objectives and Constraints
5.4.1 Consequences of Failure
5.5 Alternative Development
5.5.1 CMP Gravity Drains
5.5.2 Sluice Gates and Flap Gates
5.5.3 Gatewell Structures
5.5.4 Closure Structures
5.5.4.1 Concrete Structures
5.5.4.2 Gates/Stoplogs
5.5.5 Pump Stations
5.5.5.1 Gravity Drains
5.5.5.2 Pump Station Structures
5.5.5.3 Pumps and Motors
5.5.5.4 Suice Gates and Flap Gates
5.5.5.5 Electrical Equipment
5.5.6 Underseepage
5.5.6.1 Existing Relief Wells
5.5.6.2 Underseepage Control
5.6 Findings and Conclusions
5.6.1 Findings
5.6.1.1 Alternative Analysis
5.6.1.2 Gravity Drainage Structures
5.6.1.2.1 CMP Gravity Drains
5.6.1.2.2 Sluice Gates and Flap Gates
5.6.1.2.3 Gatewell Structures
5.6.1.3 Closure Structures
5.6.1.3.1 Concrete Structure
5.6.1.3.2 Gates and Stoplogs

PAGE

20
20
21
21
22
22
23
23
23
25
25
26
26
26
27
27
27
28
28
28
29
29
29
29
29
30
30
30
31
31
31
31
32
32
32
32
32
32
32
32
32
33



Wood River Levee System Limited Re-evaluation Draft Report

TABLE OF CONTENTS
PAGE

5.6.1.4 Pump Stations 33

5.6.1.4.1 Gravity Drains 33

5.6.1.4.2 Pump Station Structures 33

5.6.1.4.3 Pumps and Motors 33

5.6.1.4.4 Sluice Gates and Flap Gates 33

5.6.1.4.5 Electrical Equipment 33

5.6.1.5 Underseepage 34

5.6.1.5.1 Relief Wells 34

5.6.1.5.2 Underseepage Control 34

5.6.2 Classification of Problems 34

5.6.3 Conclusions 37

6. DESCRIPTION OF RECOMMENDED PLAN 38

6.1 Design Deficiency 38

6.1.1 Additional Relief Wells 38

6.1.2 Existing Relief Wells 39

6.2 Reconstruction 39

6.2.1 Gravity Drains 39

6.2.2 Closure Structures 39

6.2.3 Pump Stations 39

6.3 Economic Benefits 40

7. ENVIRONMENTAL CONSEQUENCES 40

8. PROJECT IMPLEMENTATION 41

8.1Project Implementation 41

8.2 Project Management 41

8.3 Schedule Development 41

8.4 Implementation Schedule 41

8.5 Funding Stream 41

8.6 Recommended Features 43

8.7 Financial Analysis 43

9. PUBLIC INVOLVEMENT 43

10. RECOMMENDATIONS 43
Figures

Figure 1 - Project Map 7



Wood River Levee System Limited Re-evaluation Draft Report

Tables

Table 5-1 Annual Inspection Results

Table 5-2 Project Construction History

Table 5-3 Climatological Datafor St. Louis Missouri
Table 5-4 Occupations

Table 5-5 Median Household Income

Table 5-6 Retirement Mean Income

Table 5-7 Structure Inventory

Table 5-8 Classification of Problems

Table 6-1 Recommended Plan Expected Annual Net Benefits
Table 8-1 Funding Stream

Table 8-2 Cost Share Table

Table 8-3 Summary of Costs by Account

APPENDICES

APPENDIX A - ENGINEERING APPENDI X
APPENDIX B - ECONOMIC APPENDIX
APPENDIX C - ENVIRONMENTAL APPENDIX
APPENDIX D - REAL ESTATE APPENDIX
APPENDIX E - COST ENGINEERING APPENDI X

APPENDIX F - INDEPENDENT TECHNICAL REVIEW

14
15
18
19
19
20
22
34
40
42
42
43



Wood River Levee System Limited Re-evaluation Draft Report

1. STUDY AUTHORITY

This study is authorized by the Resolution of the Committee on Transportation and Infrastructure,
U.S. House of Representatives, dated May 7, 1997, which reads:

“ Resolved by the Committee on Transportation and Infrastructure of the United States House of
Representatives, That the Secretary of the Army is requested to review the report of the Chief of
Engineers on the Mississippi River between Coon Rapids Dam, Minnesota, and the mouth of the
Ohio River, published as House Document 669, 76" Congress, 3" Session, and other pertinent
reports, to deter mine whether modifications of the recommendations contained therein are
advisable at this time, for the purpose of reconstructing the facilities of the Wood River
Drainage and Levee District along the Mississippi River in Madison County, Illinoisto return
the levee and pump stations and other appurtenant featuresto their original degree of
protection.”

2. STUDY PURPOSE

The purpose of this draft Limited Re-evaluation Report is to investigate the existing condition of the
Wood River Levee system in order to determine what if any actions are required to return the levee,
pump stations and other appurtenant features to a condition that ensures they continue to provide
their intended original degree of protection into the future. EC 11-2-183 dated 31 March 2002
provides that:

"Older projects that are properly operated and maintained by non-Federal sponsors but are
no longer performing satisfactorily primarily due to their advanced age may be considered
for reconstruction. The proposed work will insure that the project continues to deliver the
full benefits intended by Congress at the time of authorization; will not expand or change the
authorized scope, function, or purpose of the project, and is not operation and maintenance
typically associated with project or corrective work required due to improper maintenance
on the part of the non-Federal sponsor.”

As afunction of thisinvestigation current engineering standards were utilized, original design
intent was compared to existing conditions, and problems identified were categorized as design
deficiency, construction deficiency, maintenance deficiency and/or advanced age. An investigation
of project operation and mai ntenance requirements has been made to assign responsibilitiesin order
to recommend cost sharing requirements. The goal of the study is to evaluate levee conditions and
determine the federal interest in addressing problems in the Wood River Levee system identified
during and subsequent to the flood of 1993.

3. LOCATION OF PROJECT/ CONGRESSIONAL DISTRICT

Wood River Drainage and Levee District (Levee District) liesin southwestern Illinois, on the left
bank of the Mississippi River flood plain, within Madison County, Illinois, between river miles 195
and 203 above the Ohio River. Thelevee district is protected by an urban design levee, across the
Mississippi River from St. Louis and St. Charles countiesin Missouri. This system includes
approximately 21 miles of main line levee, 160 relief wells, 26 closure structures, 41 gravity drains
and 7 pump stations. The study arealiesin the Mississippi River flood plain of Madison County,
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Illinais, just upstream of the city of East St. Louis. There are approximately 13,700 acres of
bottomland within the District and 4,700 acres of hill land tributary to the levee units.

The study areaislocated in both the Illinois 12th and 19th Congressional Districts, which are
currently held by Congressman Jerry Costello and John Shimkus respectively.

Figure 1 Project Map
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4. DISCUSSION OF PRIOR STUDIES, REPORTSAND RELATED WATER PROJECTS

4.1. Original Project Authority. The Wood River Levee project originally was authorized by the
Flood Control Act of 28 June 1938, Flood Control Committee Document No. 1, 75" Congress, and
First Session to provide flood protection to urban, agricultural and industrial areas.

UPPER MISSISSIPPI RIVER BASIN

The general comprehensive plan for flood control and other purposesin the Upper
Mississippi River Basin, described in Flood Control Committee Document Numbered 1, Seventy-
fifth Congress, first session, with such modifications thereof as in the discretion of the Secretary of
War and the Chief of Engineers may be advisable, is approved and there is hereby authorized
$6,600,000 for reservoirs and $2,700,000 for local flood-protection works on the Upper Mississippi
and Illinois Rivers; the reservoirs and local protection projects to be selected and approved by the
Chief of Engineers: Provided, That this authorization shall include the enlargement and extension
of a system of levees |located on the south side of the Sangamon River east of the town of
Chandlerville, Illinois, as set forth in House Document Numbered 604, Seventy-fifth Congress,
third session.

4.2. Grassy Lake Pump Station Authority. The Flood Control Act, approved 27 October 1965 by
Public Law 89-298, House Document No. 150, 88" Congress, First Session, modified the project to
provide for construction of a pumping station with collector ditches and necessary appurtenant
facilities for removal of interior water impounded by the existing levee. This project was never
constructed and a Reconnai ssance study for the Wood River Drainage & Levee District, lllinois -
Pump Station, dated January 1998, was approved for Pre-Engineering Design. The purpose of this
project isto solve interior flooding near the southern end of District through the addition of a 45-cfs
pump station as a new feature to the original system. This station has not yet been constructed.

4.3. M€ Price Lock and Dam Authority. The Internal Revenue Code of 1954 - Bingo - Tax -
Exempt Organizations, Public Law 95-502 (H.R. 85331), October 21, 1978. Title| - Replacement
of Locks and Dam 26; Upper Mississippi River System Comprehensive Master Management Plan.
This project resulted in pool modifications that authorized the addition of a pump station for the
Wood River Levee System.

"Sec. 102. (&) The Secretary of the Army, acting through the Chief of Engineers, is authorized to
replace locks and dam 26, Mississippi River, Alton, Illinois, and Missouri, by constructing a new
dam and a single, one-hundred-and-ten-foot by one-thousand-two-hundred-foot lock at alocation
approximately two miles downstream from the existing dam, substantially in accordance with the
recommendations of the Chief of Engineersin hisreport on such project dated July 31, 1976, at an
estimated cost of $421,000,000."

4.4 Design Memorandum No. 16 Wood River Drainage and L evee District Alteration, March
1985. DM documents changes required to the Upper Wood River Levee System resulting from the
Lock and Dam No. 26 (Replacement), Mississippi River.

4.5.1993 P.L. 84-99 M emorandum. Memorandum, CELMV-CO-E, dated 9 March 1994, Subject:
Project Approval/Funding Request, Final Repairs, Wood River Drainage and Levee District,
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Madison County, Illinois, provided assessment of system performance failures recommended for
emergency repairs, under authority of PL84-99/PL 99-662, resulting from the flood of 1993.

4.6. Periodic Inspection No. 7. Periodic Inspection No. 7, Levee and Closure Structures, Wood
River Flood Protection Project, dated March 1997, which documents system performance
deficienciesidentified as aresult of problems experienced during the 1993 flood.

4.7. Reconnaissance 905(b) Report. Wood River Leveg, lllinois, Flood Damage Reduction 905b
Report dated April 1999. This report was prepared in response to study authorization 4.1 above,
and details problems identified during and after the flood of 1993 and recommends project
reconstruction be further investigated.

5.PLAN FORMULATION
5.1 Existing Conditions
5.1.1 Background

5.1.1.1 Project Description. The Wood River Flood Protection Project provided for raising and
enlarging 20.8 miles of existing levee, construction of gravity drainage structures, closure structures
at railroad and highway crossings, alterations to existing or construction of new pump stations,
surfacing of service road on levee crown, seepage control measures, and construction of alow-
water dam at the mouth of Wood River. The project as intended provides protection against a 52
foot Mississippi River stage on the St. Louis Gage, which has a current expected frequency of
greater than 500 years. The area protected extends from the city of Alton, Illinois at the northwest
end to the Cahokia Creek Diversion Channel at the southeast, protecting the industrial and urban
areas of East Alton, Hartford, Roxana and Wood River. In addition to providing protection to the
land side area, the levee structure is a part of the containment features for the Melvin Price Locks
and Dam Project. Modifications made to Lock and Dam 26 that resulted in construction of the Mel
Price Lock and Dam raised the height of the navigation pool on an approximate 2 mile stretch of the
existing levee increasing seepage in this levee stretch and necessitating the construction of a new
Pump Station at East Alton. Additionally, The Wood River System provides upstream protection to
the adjoining East St. Louis Levee System that extends from the Cahokia Diversion Canal to Dupo.

5.1.1.2 Assurances by Local Interests. Applicable portions of the Flood Control Act approved 28
June 1938 provides in part as follows: "Local interests have given assurances satisfactory to the
Secretary of War that they will: a. Provide without cost to the United States all lands, easements
and rights of way necessary for the construction of the project. b. Hold and save the United States
free from damages due to the construction works. ¢. Maintain and operate all the works after
completion in accordance with regulations to be prescribed by the Secretary of War. " These
assurances were provided by the officials of the Wood River Drainage and Levee District that is
located in the County of Madison and State of 1llinois in accordance with Section 2 of the Flood
Control Act approved June 28, 1938.

5.1.1.3 Flood Control Regulationsfor Maintenance and Oper ation of Flood Control Works.
Title 33 Navigation and Navigable Waters, Chapter 11 - Corps of Engineers, War Department, Part
208 - Flood Control Regulations, Maintenance and Operation of Flood Control Worksisthe
governing regulation covering maintenance and operation of all flood control works. A copy of this
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document from 1954, which was provided to the local sponsor at time of turn over and acceptance
of completed works is contained below.

5.1.1.3.1 Title 33 Information contained in 1954 Sponsor Assurance Documents

TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter 1I—Corps of Engineers, War
Department

Part 208—FLoop CONTROL REGULATIONS

HANTERANCE AND OPERATION OF FLOOD
CONTROL WODEKE

F ta the pr of section 3
of the Act af Congress approved June 23,
1838, as amended and supplemented (49
Stat. 1571; 50 Btat. 877; and 55 Stat.
638; 33 U. 8. C: T01c; 70lc-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of flood control works:

§ 208.10 Local flood protection works;
maintenance and operation of structures
and facilities—(a) General. (1) The
structures and facilities constructed by
the United Btates for local flood protec-
tion shall be continuously maintained in
such g manner and operated at such
times and for such periods ms may be
necessary to obtaln the maximum

[ta,

(2) The BState, political subdivision
thereof. or other responsible local
agency, which furnished sasurance that
it will maintain and operate flood ccn-
trol works in accordance with regula-
tions prescribed by the Secretary of War.
a8 required by law, shall appoint a per-
manent committee  consisting of or
headed by an officia]l hereinafter called
the “Buperintendent,” who shall be re-
P ble for the devel and main-
tenance of, and directly in charge of, an

izatd ble for the efficient
operation and meintenance of all of the
structures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
during’ perfods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a flood emergency shall
be kept on hand at all times,

t4) No encroachment or trespass
which will adversely affect the efficient
operatllon or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(8) No improvement shall be passed
over, under, or through the walls, levess,

improved channels or flaodwaYE, Dor

shall any excavation or construction be
permitted within the Ilmits of the proj-
ect right-of-wgy, nor shall any change
be made in sny feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such Improvement, excavation, construc-
tion, or alteration will not adversely af-
fect the fun iing of the pr

facilities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice, Advice regarding the effect of
proposed lmprovements or alterations
on the functioning of the project and {n-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be gbtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
provel. Drawlngs or prints showing
such improvements or alterations as
finally constructed shall be furnished the
D Engi after letton of the

work.

(6) It shall be the duty of the super-
lntendent to submit g semiannusl report
to the District Engineer covering inspec-
ton, int and tion of the
protective works.

(7) The District Engineer or his au-
thorized representatives shadl have ac-
cess at =1l tignes to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptly taken or made.

(8 Appropriate mmeasures shall be
taken by local authorities to insure that
the sctivities of all local orgsnizations
operating public or private facilities con-

ted with the Ve Works are co-
ordinated with those of the Superintend-
ent's organization during flood periods.

{10} The War Department will furnish
local interests with an Operation and
! M 1for each leted
project, or separate useful part th

the levee. Immediate steps will be taken
to correct dangerous conditions discloseu
by such inag R 1

nance repalr measures shall be accom-
plished during the appropriate season
a3 scheduled by the-8uperintendent.

(2) Operation. During flood periods
the levee shall be patrolled continuously
to locate possible sand bolls or unususl
‘wetness of the landward slope and to be
certain that:

(1) There are no indications of slides
or sloughs developing;

(U} Wave wash or scouring action is
not oCCUrTing;

(ill) No low reaches of levee exist
which may be overtopped;

{iv) No other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the availabllity of ade-
quate labor and materisls to meet all

to asxist them in carrying out their ob-
Hgations under these regulations.

{b) Levees—(1) Maintensnes. The
Buperintendent shall provide at all times
such malntenance as may be required to
insure serviceability of the structures in
time of fiood. Measures shall be taken
to promote the growth of sod. extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank ergslon by planting of willows or
other suitable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insurs
that the above maintenince messures
are being effectively carried out and,
further, to be certain that:

) No 1 settl a d b
or meterial loss of. grade or levee cross
section has taken place;

(if) Nao caving has occurred on eliher
the land side or the river side of the levee
which might affect the stability of the
levee section;

(ili) No seepage, saturated areas, or
sand boils are occurring;

(lv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facuities sre not
becoming clogged;

(v) Drains through the levess and
gates on said drafs are in good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vll) No actlon is being taken; much
a8 burning grass and weeds during in-
appropriate seasons, which will retard
ar destroy the growth of sod;

(Vlil) Accessroads to and on the levee
are being properly tained;

(ix) Cattle guards and gates are in
good condition;

(x) Crown of levee |5 shaped so as to
drain resdily, and roadway thereon, If
any, is well shaped and maintained;

(x1) There ir no unauthorized grazing
or vehicular trafic on the levees:

(xll) Encroachments are not belng
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficlent functioning dur-
in times of emergency.

Buch inspections shall be made im-
mediately prior to the beginning of the
ficod season; immediately following each
major high water pericd, and otherwise
&t intervals not exceeding 90 days. and
such intermediate times a5 MAY be neces-
sary to insure the best possible cars of

10

diate steps will be
taken to control any condition which
endangers the leves and to repair the
damaged section.

(c) Flood wallt.—(1) Mainienance,
Periodic inspections ehall be made by the
Buperintendent to be certain that:

(1) No seepage, saturated areas, or
sand bolls are occurring; "

(1) No undue ssttlement has occurred
which affects the stability of the wall or
its water tightness;

(1) Mo trees exist, the roots of which
might extend under the wall and offer
accelerated seepzge paths:

(v} The concrete has not undergone
er or bresking to an
extent which might affect the stablility
of the wall or its water tightness;

(v} There are no encroachments upon
the right-of-way which might endanger

structure or hinder itz functioning
in time of finod;

(vi) Care iz being exercised o pre-
vent accumulation of trash and debris -
sdjscent to walls, and to insure that no
fires sre being built near them;

(vil) No bank caving conditions exist
riverward of the wall which might en-
danger its stability;

(viil) Toe drainage systems and pres-
sure relief wells sre in good working con-
dition, and that asuch facilitier are not
becoming clogged.

Buch inspections shall be made imme-
diately prior to the beginning of the flood

H y following each ma-
Jor high water period, and otherwizs at
intervals not exceeding 90 days. BMeas-
ures to ellminate encroachments and ef-
fect repairs found necessary by such in-
spections shall be undertaken immedi-
ately. All repairs shall be accomplished
br methods acceptable In standard en-
-fneering practice.

(3) Operation. Continuous patrol of
the wall shall be maintained during flood
periods to locate possible leakage at mon-
olith joints or sespage underneath the
wall. Floating plant or boats will not be
allowed to lle sgainst or tle up to the
wall. Should it become necessary during
a flood to pass hor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps ahall
be taken to correct any condition which
endangers the stability of the wall.

(d) Drainage structures—(1) Maini. -
nance, Adequate measures shall be taken
t0 Insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neas
drainage structures. Fap gates and
manually operated gates and valves on

92-87TH-BN



Wood River Levee System Limited Re-evaluation Draft Report

drainage structures shall be examined,
oiled, and trial operated at least once
every 80 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year. Periodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanizm,
riprap, and headwalls are in good con-
dition;

(i) Inlet and outlet channels are open;

(iii) Care is being exercised to prevent
the accumulation of trash and debris
near the structures and that no fires are
being built near bituminous coated pipes;

(iv) Erosion is not occurring adjacent
to the structure which might endanger
its water tightness or stability. :

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis=

" closed by such inspections, ;

(2) Operation. Whenever high water
conditions impend, all gates will be in-
spected a short time before water reaches
the Invert of the pipe and any obfect
which might prevent closure of the gate
shall be removed, Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manuslly operated gates and valves shall
be closed as necessary to prevent inflow
of flond water. All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
Rge is taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

(e) Closure structures—(1) Mainte-
7nance. Closure structures for traffic
openings shall be'inspected by the-super-
intendent every 90 days to be certain
that: R :

(1) No parts are missing;

(1f) Metal parts are adequately cov-
er~d with paint; = - :

(i) All movable parts are In satis~
factory working order, ;

(iv) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials will
be readlly accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once eech yesr, alternating the struc-
tures chosen so that each gate will be
erected at least once in each 3-yesr pe-
riod. Trial erection of all closure strue-
turee shall be made whenever & change is
meade in key operating personnel. Where
rallroad operation makes trial erection ot
& closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel ‘may be substituted therefor,
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and faollowing
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. Erection of each mov-
able clostire shall be started In sufficient
time to permit completion before flood
waters reach the top of the structure
stll. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
crew to complete its erection will be given

In the Operation and Maintenance Man-
usl which will be furnished Yocal interests
Upon completion of the project. Closure
structures will be inspected frequently
during flood periods to-ascertain that ng
undue leakage I8 oceurring and that
drains provided to care for ordinary leak-
age are functioning properly. Boats or
fioating plant shall not be allowed to tie
up to closure structures or to discharge
PASsSengers or cargo over them.

(f) Pumping planta—(1) Maointe-
nance. Pumping plants shall be inspected
by the Superintendent at intervais mot
to exceed 30 days during flood sessons
and 80 days during off-flood seasons tg
insure that all equipment is in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and finsh lights or lanterns for emergency
lighting shall be keot on hand at all
times. Telephone service shall be majn.
talned st pumping plants. All equip=
ment, including switch gear, transtorm-
€rs, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every BO days. Megger tests
of ‘all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
€xceed one year. A record shall be kept
showing the results of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satisfactory condition or shall be
promptly replaced Diesel and gasoline
engines shail be started at such inter-
vals and allowed to run for such length
of time Bs may be necessary to Insure
their serviceability in times of emer-
gency. Only skilled electricians and me-
chanics shall be employed on tests and
repairs. Operating personnel for the
plant shell be present during tests. Any
equipment removed from the statlon for
repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after reinsial-
lation. Repairs requiring removal of
equipment from the plant shall be made
during off-flood sessons Insofar as prac-
ticable.

(2) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the

“Operaling Tnstructions” for each sta-

tlen. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise is
occuwrring, Immediately upon final re-
cession of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, a copy
of which ghall be furnished the District
Engineer following each flood.

(8) Channels and foodways — (1)
Maginienance. Periodic inspections of
improved channels and floodways shall
be made by the Buperintendent fo be
certain that:

(1) The channel or floodway is clear of
debris, weeds, and wild growth;
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(i) The channe! or floodwsy i3 not
being restricted by the depositing of
waste malerials, building of unsuthor-
ized structures or other encroachments;

«il) The capacity of the channel or
Hooaway is nat being reduced by the
formation of shoals;

(iv) Banks are not being damaged by
raln or wave wash, and that no slough-
Img of banks has occurred;

(v) Riprap sections snd deflection
dikes and walls are in good condition;

(vi) Approach znd egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstrue-
tions and debris to permit proper func-
tioning of the project works.

Buch inspections shall be made prior to
the beginning of the flood sesson and
other—ise at Intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dams, and related structures as may be
Necessary.

(2) Operation. Both panks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at=
tacked by the current or by wave wash.
Appropriate measures shall be taken to
preven; the formation of jams of ice or
debris, Large objects which become
lodged against the bank shall be re-~
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period. As soon &s practicable there-
after, all snags and other debris shall -be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out.
lets, or other flood control structures
repaired. :

(h)  Miscellaneous jacilities — (1)
Maintenance. Mliscellaneaus structures
and facilities constructed as-a part of
the protective works and other structures
and facilities which function a8 a part
of, or affect the efficient functioning of
the protective works, shall be periodically
1nspected by the Superintendent and ap-
propriate maintenance measures taken.

" Damaged or unserviceable parts shall be

repaired or replaced without delay,

- Aress used for ponding in connection

with pumping plants or for temporary
storage of interior run-oft during flood
periods shall not be allowed to become
filled with silt, dehrls, or dumped ma-
terial. The Buperintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for temporary raising dur-
ing floads of bridges which restrict chan-
pel capacities during high flows.

(2) Operation. Miscellaneous faclli-
ties shall be operated to prevent or re-
duce flooding during periods of high
water. Those facilities constructed ss
a part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unleas designed therefor. (48
Stat. 1571, 50 Btat. 877; and 55 Btat. 838;
33 U.S.C. 701c; 701c-1) (Regs, § August

1944, CE SPEWF)
[aEAL] J. A. Ou1o,
Muojor Genera,

The Adjutant General.

[F. R. Doc. 43-12285; Plled, Augdst 16, 1044;
9:44 8.m.]
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5.1.1.3.2 Subsequent Clarification of Sponsor Assurances Not Provided for in the Wood River
Drainage and L evee District Assurances. The following additions to local sponsor assurances
made following the initiation of cost sharing by the non-federal sponsor are not a part of the Wood
River Drainage and L evee District Sponsor Assurances. Additionally, no cost estimates or
financing plan were prepared related to the operation, maintenance, repair, replacement or
reconstruction of this flood protection system during the course of execution and turn over of this
project.

5.1.1.3.2.1 Article VIII of the Current Model Project Cooperation Agreement

"[ARTICLE VIII - OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND
REHABILITATION]

a. After the Government has turned the completed Project, or functional portion of the
Project, over to the Local Sponsor, the Local Sponsor shall operate, maintain, repair, replace, and
rehabilitate the completed Project, or functional portion of the Project, in accordance with
regulations or directions prescribed by the Government.

b. The Local Sponsor hereby gives the Government aright to enter, at reasonable times and
in a reasonable manner, upon land which it owns or controls for access to the Project for the purpose
of inspection, and, if necessary, for the purpose of completing, operating, maintaining, repairing,
replacing, or rehabilitating the Project. If an inspection shows that the Local Sponsor for any reason
isfailing to fulfill its obligations under this Agreement without receiving prior written approval from
the Government, the Government will send a written notice to the Local Sponsor. If the Local
Sponsor persistsin such failure for 30 calendar days after receipt of the notice, then the Government
shall have aright to enter, at reasonable times and in a reasonable manner, upon lands the Local
Sponsor owns or controls for access to the Project for the purpose of completing, operating,
maintaining, repairing, replacing, or rehabilitating the Project. No completion, operation,
maintenance, repair, replacement, or rehabilitation by the Government shall operate to relieve the
Local Sponsor of responsibility to meet its obligations as set forth in this Agreement, or to preclude
the Government from pursuing any other remedy at law or equity to assure faithful performance
pursuant to this Agreement.

5.1.1.3.2.2 7 February 1991 Project Management Guidance Letter No. 9 - Cost Estimates and
Financing Plans For Operation, Maintenance, Repair, Replacement and Rehabilitation
(O,M,RR,&R) of New Start Construction Projects. This Guidance Letter clarifies requirements for
the improvement of Corps estimates associated with O,M,R,R&R of projectsin order to assure
sponsor capability to perform.

5.1.2 Operation and Maintenance of the Wood River Drainage and L evee System. The
Drainage and Levee District has provided for the operation and maintenance of the system
remaining in compliance with ER 110-2-100 inspections and ER1105-2-100 requirements.
Operation and maintenance guidance provided by Title 33, Part 208 - Flood Control Regulations,
Maintenance and Operation of Flood Control Works has been complied with and the system has
remained eligible for PL84-99 assistance as circumstances dictated.
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5.1.2.1P.L. 84-99 Assistance. The Wood River Drainage and Levee District has received PL 84-
99 assistance as follows:

1943 $8,000 1944 $13,000 1951 $133,500
1952 $20,200 1967 $350,000 1973 $1,606,000
1974 $1,640,400 1975 $196,800 1976 $400

1980 $34,100 1981 $11,400 1993 $620,000 est

5.1.2.2 Annual Operation and Maintenance. The Wood River Drainage and L evee District over
the past 10 years has averaged approximately $451,000 annually on the operation and maintenance
of the system. Annual Inspection records dating back to 1985, as kept by the St. Louis District,
indicate that Wood River has always received an Acceptable or higher rating for their pump stations
and with the exception of four years out of eighteen has achieved an acceptable or higher rating for
thelevee. A minimum acceptable rating was received four times but corrective measures were
taken to fix identified deficiencies. Table 5-1 provides information regarding these inspections and
their results. Asthese inspections show as items have required repair these actions have been taken
and the system remains fully operational. However, the age of the system continues to increase the
probability that multiple failures will occur on currently operational equipment or appurtenances
during periods of high water. Asthistrend continues the future of the systems reliability comes
more into question.
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TABLE 5-1 Annual Inspection Results

Y ear Levee Issue Maintenance Extent of Pump Station

Condition Effort Maintenanc Rating
Rating e Effort

2003 | Minimum Siltation around several Work in progress Low level Satisfactory

Acceptable | flap gates and adrainage effort
ditch and rust on 4 gates

2002 Minimum | Deterioration of closure Work in progress Low level Satisfactory

Acceptable | structures. Deterioration effort

and siltation of gravity
drains and drain aprons.

2001 | Acceptable

2000 | Acceptable Satisfactory
1999 | Acceptable Satisfactory
1998 | Acceptable Satisfactory
1997 | Acceptable Acceptable
1996 | Acceptable Acceptable
1995 | Acceptable Acceptable
1994 | Acceptable Acceptable
1993 | Acceptable Acceptable
1992 | Acceptable Acceptable
1991 | Acceptable Acceptable
1990 Minimum | Vegetation needsto be I ssues addressed Low level Acceptable
Acceptable | removed. Siltation in effort
outlet channels. Debrisin
inlet drain.
1989 | Acceptable Acceptable
1988 Minimum | Two sidesin levee I ssues addressed Medium Acceptable
Acceptable | section. Vegetationin level effort

floodways. Siltationin
outlet channels. Flap gate
silted shut.

1987 Minimum | Vegetation in riprap I ssues not Acceptable
Acceptable | around drainage structures | addressed
and in floodways.
1986 | Satisfactory Outstanding
1985 | Satisfactory Outstanding

5.1.3 General System Conditions. Many project features have reached or are nearing the end of
their performance life. Table 5-2 provides an overview of the system construction history that
indicates the age of different system components. During the flood of 1993, as detailed in
Emergency Repair Reports of 1994, and again in the periodic inspection of 1997 there were
documented problems concerning the integrity of the flood protection system which raise questions
regarding the systems ability to provideits originally intended level of protection. The Drainage
and Levee District has consistently performed its normal operation and maintenance responsibilities
in accordance with applicable regulations of the Secretary of War and their assurances provided at
assumption of responsibility for levee system features. In order to determine specific feature
conditions, an assessment plan was determined for each of the major project features. The goal of
this plan was to allow features to be inspected in a manner that would permit their condition to be
characterized. Thiswas the baseline used for devel oping problems and opportunities and
determining measures that could be used to address them. Details of this assessment process and
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results are contained in the Engineering Appendix. The following isageneral description of
findings.

TABLE 5-2 Project Construction History

Item QTY Completed Agein Years

Gravity Drains

Upper Wood River 6 1952 51

East & West Fork 8 1950 53

Lower Wood River 27 1948- 42+

1961

Closure Structures

Upper Wood River 9 2-1959 44
1-1960 43
1- 1964 39
4-1982 21
1-1992 11

East & West Fork 1 1-1953 50

Lower Wood River 16 2-1953 50
6-1959 44
7-1960 43
1-1964 39

Pump Stationswith

Gravity Drains

East Alton No.2 1950 53

Homegarden 1953 50

Lakeside 1953 50

Wood River 1953 50

Hawthorne 1955 48

Rand 1957 46

East Alton No.1 1988 15

Relief Wells

Upper Wood River 103 1954 49

12 1964 39
East & West Fork 0
Lower Wood River 45 1964 39

5.1.3.1 Gravity Drains. Of the originally constructed 41 corrugated metal pipe (CMP) gravity
drains, 38 CMP are currently in operation throughout the system. Two pump station's (Lakeside
and Homegarden) gravity drains are included in thistotal. The consequences of the failure of any
gravity drain is considered serious. Inspection of arepresentative sample of these drains finds what
would be expected of these structures that are well past their performance life. They exhibit signs
of corrosion and some joint separation. However, at thistime all are considered operational.
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5.1.3.2 Gatewells. The overall condition of the concrete gatewell structuresis good with light to
moderate corrosion taking place on secondary items, such as grates and ladders, that are primarily
comprised of galvanized steel. Only one (GW-9) is structurally degraded and requires action.

5.1.3.3 Closure Structures.. All of the closure structures in the Wood River Drainage and Levee
District are operational. Of the 26 closure structures 6 are severely degraded, 16 are showing
deterioration that requires attention, 3 are no longer required for railroad operations and should be
abandoned and 1 rebuilt in 2000 isin good condition. Of the 26 closure gates 5 are severely
degraded, 11 are showing signs of deterioration but are generally in satisfactory condition, 3 should
be abandoned, 2 are in good condition and the 5 that use stoplogs are in good condition.

5.1.3.4 Pump Stations. Each of the seven pump stations within the Wood River Levee and
Drainage District was inspected. The U.S. Army Corps of Engineers built six of these in the 1950's
and the seventh in the late 1980's as a part of the Mel Price Project described in paragraph 4.3
above. Overall pump station primary structures (beams, columns, concrete foundations, etc) are
generally in good condition. However secondary structural items, such as brick walls (mortar),
roofs and galvanized steel grates, ladders, trash racks and fencing are showing signs of moderate
corrosion and wear as would be expected based on their age. At the Wood River Station the
emergency stoplog slots for the pump discharge flap gates is a significant problem with originally
installed angles having been corroded with time to the point that stoplogs can not be placed into
these dots. With the few exceptions noted in the Engineering Appendix, pumps and motors were
installed in the 1950's and are currently operating satisfactorily. However, pumps of this type
installed and operational for this period of time have been shown to require re-construction. Work
done as a part of the Rehabilitation of the East St. Louis Flood Protection Project demonstrated that
unseen problems such as bearing wear, shaft damage, misalignment, wear of impeller tips and
bowls, and deterioration of the winding insulation are typical system degradations that occur over
time. Sluice gates and flap gates at each station were inspected as detailed in the Engineering
Appendix. In general the gatesinstalled in the 1950's have and are currently operating properly.
However, inspection shows that gates, flaps, hinge arms and pins, wedges, seals, gate stems and
other operating components are showing evidence of moderate to severe corrosion and wear as
would be expected by their age and operating conditions. Electrical equipment is original to the
project constructed in the 1950's. Replacement and spare parts are unavailable. While some of the
motor starters have been replaced, parts for the main circuit breaker and other systemsremain a
problem. Auxiliary equipment such as roof ventilators, sump ventilators, overhead cranes and sump
pumps are operable, however, due to the age of this equipment future reliability is questionable.

5.1.3.5 Relief Wells. There are approximately 160 relief wells that were originaly installed in the
1950's and 1960's. In order to determine the existing condition of these wells and their current
performance 50 were pump tested as a representative sample. This pump testing showed that 80%
of the wells were performing below the recommended 80% efficiency established as a minimum
acceptable performance level. The deficient well efficiency ranged between 14% and 79% with the
majority falling between the 40-70% range.

5.1.3.6 Under seepage. During the flood of 1993, the Wood River system's current flood of record,
portions of the levee experienced unexpected seepage problems that had to be handled on an
emergency basis. Theflood of 1993 showed that the Wood River project has a design deficiency
related to underseepage, and will not function as intended because of inadequate underseepage
features. During the 1993 flood, as the Mississippi River approached the 170-year flood level
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(below the design flood), sandboils appeared at many locations along the interior of the levee.
Problems with the overall Alton to Gale system were first identified in the Chain of Rocks Design
Deficiency Report dated July 1997 which detailed discrepanciesin original design analysis
assumptions and actual performance of a segment of the Alton to Gale system as manifest during
the flood of 1993. A similar investigation conducted for the Wood River reach of the Alton to Gale
system also identified underseepage design deficiencies. This analysisis documented in the
Engineering Appendix.

5.1.4 General Conditions of the Protected Area

5.1.4.1 Geotechnical Setting. The geotechnical setting of the Wood River Drainage and Levee
District can be conveniently treated by separate consideration of the bluff area bordering the east
side of the Mississippi Valey and the valley flood plain. The bluffs are as high as 650 feet above
sealevel. Thefloodplain is characterized by ridge and swal e topography, with a maximum natural
relief of approximately 30 feet (elevations ranging from 435 to 405).

The line of bluffs that more or less define the eastern boundary of the levee district consist of
relatively soft shales and sandstones. However, bedrock is not exposed as the bluffs are mantled
with deposits of glacial drift overlain with loess. The drift is commonly an unsorted deposit of
pebbly clay, very plastic clay, sandy clay, and occasional lenses of sand or gravelly sand. The loess
that blankets the summit and faces of the bluffs consists of windblown silts and lean clays locally 50
feet or more thick. Adjacent to the bluffs a series of sand and gravel deposits form terraces which
stand an average of 30 feet above the level of the surrounding plain. These terraces are remnants of
an aggraded fill resulting from glacial meltwater deposits.

Wood River, atributary of the Mississippi River, divides just west of East Alton and the valleys of
the two forks are coincident with the Mississippi flood plain for several miles upstream. The
deepest part of the bedrock surface ranges in depth from 160 to 170 feet beneath the valley fill with
an average thickness of 130 feet of overlying alluvia deposits. Immediately above the bedrock
surfaceis a stratum consisting of coarse gravels and sands with occasional boulders. Overlying this
stratum is athick section of medium to fine sands. The surface deposits are complex and varied as
they result from filled lakes and swamps, abandoned meander loops, and flood water deposition.
The materials range from heavy plastic claysto fine sands. In addition, industrial waste and
artificial deposits are also found as part of the surface deposits.

5.1.4.2 Climate and Weather. The Project areais directly across the Mississippi River and
approximately 20 miles upstream from the city of St. Louis. It sits across from the confluence of the
Missouri and Mississippi Rivers and is also near the geographical center of the United States.
Because of its central U.S. location, St. Louis feels the effects of warm moist air moving north from
the Gulf of Mexico and the cold air masses moving south from Canada. The c