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CHAPTER A-1 
GENERAL 

(Introductory Discussion for the Engineering Appendix) 
 
 

The focus of the engineering effort during the feasibility study is on 
understanding existing conditions, associated data collection and inventories, framing the 
nature of problems, developing potential solutions to those problems, refining solutions 
in light of evaluation criteria, and offering the final engineering necessary to support a 
plan (or plans) within the planning process.    

The engineering for this study was developed to the level of detail sufficient to 
prepare a feasibility baseline cost estimate(s), general project schedule, and support the 
recommended plan.   The results of engineering investigations, studies, and feasibility 
level designs (hereinafter normally termed “design”) are presented in this engineering 
appendix to the feasibility report.  The location and vicinity map of the project is shown 
on Plate A-1.1. 
 
A-1.1 BACKGROUND 

The existing Kansas Citys Flood Damage Reduction Project provides local flood 
protection for the metropolitan areas of Kansas City, Missouri and Kansas City, Kansas. 
This feasibility study serves to re-examine the performance of these units. 

Section 216 of the 1970 Flood Control Act provides authority to reexamine 
completed civil works.  Section 216 reads as follows: 

 
The Secretary of the Army, acting through the Chief of Engineers, is authorized to 

review the operation of projects, the construction of which has been completed and which 
were constructed by the Corps of Engineers in the interest of navigation, flood control, 
water supply, and related purposes, when found advisable due to the significantly 
changed physical or economic conditions, and to report thereon to Congress with 
recommendations on the advisability of modifying structures or their operation, and for 
improving the quality of the environment in the overall public interest. 

 
The Kansas Citys Flood Protection Project  consists of seven authorized levee 

units along reaches of the Kansas and Missouri Rivers.  The seven units include: 
1) Argentine 
2) Armourdale 
3) Birmingham 
4) Central Industrial District – Kansas section (CID-KS) 

Central Industrial District – Missouri section (CID-MO) 
5) East Bottoms 
6) Fairfax-Jersey Creek 
7) North Kansas City – Airport section 

North Kansas City – Lower section  
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The Kansas Citys project is authorized as seven levee units as the Central 
Industrial District Unit and the North Kansas City Unit were considered to be one unit 
regardless of the geopolitical boundaries involved.    These two units are separated for the 
purposes of the feasibility study. 

The existing project extends over the lower 10 miles of the Kansas River and, on 
the Missouri River, from 6.5 miles upstream to 12.5 miles downstream of the mouth of 
the Kansas River.  The seven units of the flood protection system were designed and 
constructed in conjunction with each other, but are independently operated to some 
extent.  The total protected area covers about 32 square miles and is characterized by 
dense industrial and commercial development.  Some limited residential habitation is also 
present.  Communities (or portions thereof) within the study area include Kansas City, 
North Kansas City, Randolph, and Birmingham all in Missouri; and Kansas City, Kansas. 

This engineering appendix supports the Interim Feasibility Report which is aimed 
at examining potential improvements to increase the existing project performance 
consistent with the original authorization.  This engineering appendix (similar to the main 
report) focuses on four of the seven levee units that compose the Kansas Citys system:  
the Argentine Unit, the North Kansas City Unit, the East Bottoms Unit, and the Fairfax-
Jersey Creek Unit.  A fifth levee unit, the Birmingham Unit, was determined to meet the 
authorized level of protection assuming continued adequate operations and maintenance 
efforts.  The Final Feasibility Report will address the two remaining levee units 
(Armourdale and the Central Industrial District (CID) Units).   

 
A-1.2 GENERAL DESCRIPTION OF LEVEE UNITS 

The quantities of certain smaller features as represented herein may change as 
development or other activities make it necessary.  Quantities shown are from the best 
information available at the time of appendix compilation.  Furthermore, the quantities 
shown for pump plants and drainage structures, in most cases, include both Federal and 
nonfederal quantities. 

  
A-1.2.1 Argentine Unit 
The Argentine Unit is located in Wyandotte County, Kansas, on the right bank of 

the Kansas River.  The unit begins at the Santa Fe Railroad embankment upstream from 
the Turner Bridge at a point approximately 4,000 feet east of the mouth of Barber Creek.  
The beginning portion of the levee unit parallels the Santa Fe Railroad embankment 
before turning northwesterly toward the Barber Creek mouth.   At about Kansas River 
Mile (RM) 10.1, the unit turns to follow the course of the Kansas River.  The levee unit 
ends on the Kansas River at a point about 2,000 feet downstream of the 18th Street 
Bridge (Kansas RM 4.7).  A floodwall containing two stoplog gaps crosses the train 
tracks to the south and ties into high ground. 

Modification and strengthening of works originally constructed by the Kaw 
Valley Drainage District began in May, 1951 and were completed in November, 1955 by 
the Corps of Engineers.  More recent improvements, separately authorized as the 1962 
Modification, were completed in April, 1978. 

The flood protection facilities consist of levees, stability berms, floodwalls, 
underseepage control, 2 stoplog gaps, 6 pumping plants and 18 drainage structures.  The 
levees total approximately 5.2 miles long.  The floodwalls total about 1,350 feet. 
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A-1.2.2 Armourdale Unit 
The Armourdale Unit is located along the left bank of the Kansas River from RM 

7.0 to RM 0.3, near the confluence of the Kansas and Missouri River.  The original levees 
and floodwalls were constructed under the jurisdiction of the Kaw Valley Drainage 
District.  The protection is separated into three sections totaling about 5.8 miles in length.  
The uppermost levee section is a tieback from high ground west of Mattoon Creek, then 
heads downstream to the Union Pacific Railroad tracks.  From the Union Pacific Railroad 
tracks, the levee extends from the railroad embankment near the mouth of Mattoon Creek 
downstream along the left bank of the Kansas River to the floodwall.  The second portion 
is a floodwall that begins north of the Chicago, Rock Island, and Pacific Railroad Bridge 
and extends downstream to connect with the third levee section.  The third levee section 
ties back into high ground at the embankment of the Lewis and Clark Viaduct. 

Construction of the Federal project began in May, 1949 and was completed in 
February, 1951.  More recent improvements, separately authorized as the 1962 
Modification, were completed in April 1976. 

The flood protection unit consists of levees, stability berms, retaining walls, 
floodwalls, underseepage control including 45 relief wells, 2 sandbag gaps and 2 stoplog 
gaps, 10 pump plants, and 36 drainage structures.  The levees stretch about 5.7 miles 
through the Armourdale Unit and the floodwalls total approximately 6,600 feet. 

 
A-1.2.3 Birmingham Unit 
The Birmingham Unit is located on the left bank of the Missouri River, 

approximately 12.4 miles downstream from the mouth of the Kansas River.  The original 
construction was done under the jurisdiction of the Birmingham Drainage District 
allowed by a resolution dated February 18, 1946.  The upstream section of the levee was 
raised and strengthened in 1952 by the Federal Government.  The downstream section 
was strengthened and modified in 1954 and 1955.  The levee begins at the bluff southeast 
of Randolph, Missouri and extends southwest along an abandoned railroad fill.  It 
continues south to the Missouri River and downstream until it turns north and west along 
the left bank of the old Liberty Bend channel to the old Wabash Railroad.  From there, 
the levee goes upstream along the right bank of Shoal Creek to high ground at Liberty 
Road. 

The flood protection works include a levee, stability berms, floodwalls, 
underseepage control, 3 sandbag gaps, 2 stoplog gaps, 2 pump plants, and 4 drainage 
structures.  The levee is about 11.0 miles long and the floodwalls total approximately 430 
feet. 

 
A-1.2.4 Central Industrial District – Kansas Unit 
The Central Industrial District – Kansas flood protection unit is located in 

Wyandotte County, Kansas, and extends from the Kansas/Missouri state line along the 
right bank of the Missouri River to the mouth of the Kansas River.  It then continues 
upstream along the right bank of the Kansas River to RM 3.4.  The Kaw Valley Drainage 
District is the local agency responsible for operation and maintenance.  The original unit 
was constructed by the Kaw Valley Drainage District prior to May, 1948, when initial 
Federal improvements began.  The bulk of the improvements were completed by 
November, 1955.  The most recent improvements were completed in December, 1979. 
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The unit consists of a system of levees and floodwalls, underseepage control 
including 17 relief wells, a stoplog gap, a sandbag gap, 10 pump plants, and 23 drainage 
structures.  The levee is approximately 1.7 miles long and the floodwalls total about 
7,900 feet. 

 
A-1.2.5 Central Industrial District – Missouri Unit 
The Central Industrial District – Missouri flood protection unit is located in 

Kansas City, Missouri within Jackson County.  The unit extends along the right bank of 
the Missouri River, upstream from the Grand Avenue Viaduct (RM 365.7), to the 
Kansas/Missouri state line (RM 367.2).    The initial construction began in March, 1946 
and was completed in September, 1947.  Significant improvements and repair of 1951 
flood damage followed the initial construction and were completed in November, 1955. 

The unit consists of a system of levees, floodwalls, underseepage control, 1 
sandbag and 7 stoplog gaps, 7 pump plants, and 5 conduits.  The levees total about 430 
feet in length and the floodwalls are about 1.5 miles long. 
 

A-1.2.6 East Bottoms Unit 
The East Bottoms Unit is located in Kansas City, Missouri within Jackson 

County.  The unit extends downstream along the right bank of the Missouri River from 
the Armour-Swift-Burlington (A.S.B.) Bridge, RM 365.6 (adjusted 1960) to the mouth of 
the Blue River, RM 357.7 (adjusted 1960).  Then the levee turns and heads west upstream 
along the left bank of the Blue River to the Union  Pacific Railroad embankment.   

The initial construction was completed in September, 1950, and the City of 
Kansas City formally accepted the project on July 30, 1951.  The most recent work on the 
East Bottoms Unit was completed in August, 1974.  

The unit consists of a system of levees, floodwalls, stability berms, retaining 
walls, underseepage control including 28 relief wells, 3 stoplog gaps, 11 pump plants, 
and 17 drainage structures.  The levee portion is about 9.2 miles long.  The floodwall 
portion is approximately 2,190 feet long. 
 

A-1.2.7 Fairfax-Jersey Creek Unit 
The Fairfax-Jersey Creek Unit is located on the left bank of the Kansas River 

from the Union Pacific Railroad Bridge (Kansas RM 0.3) downstream to the mouth of the 
Kansas River.  It then extends along the right bank of the Missouri River from Missouri 
RM 367.5 to RM 373.9 (1960 adjusted mileage). 

  Initial construction occurred in April, 1940 and was completed in May, 1941.  
Numerous modifications and improvements were constructed in the late 1940s, early 
1950s, and 1955, with the most recent completed in June 1955. 

The flood protection facilities consist of levees, floodwalls, underseepage control 
including 113 relief wells, 4 stoplog gaps, 1 sandbag gap, 13 pump plants, and 23 
drainage structures.  The total length of levees is about 5.3 miles and the floodwalls are 
approximately 4,040 feet.  The Fairfax Drainage District provides operation and 
maintenance from levee Sta. 31+50 (boundary line with Kaw Valley Drainage District) to 
Sta. 313+72 (bluff at upstream end of unit). 
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A-1.2.8 North Kansas City – Airport Section 
The North Kansas City – Airport Section is located in Kansas City, Missouri 

within Clay County.  The protection lies along the left bank of the Missouri River from a 
few feet beyond the city boundary with North Kansas City, Missouri (RM 369.6, 1960 
adjusted) to the downstream floodwall at the Hannibal Bridge (RM 366.2, 1960 
adjusted).  This corresponds to stationing 70+40 and stationing 210+40, respectively. 

 Construction began in May, 1946 and Kansas City, Missouri accepted the unit in 
October, 1947.  Several improvements have been made since the initial construction, with 
the most recent work being completed in June, 1955. 

The flood protection facilities consist of levees, floodwalls, underseepage control 
including 48 relief wells, 3 pump plants, and 3 drainage structures.  Total lengths of levee 
and floodwall are approximately 2.5 miles and 530 feet, respectively. 
 

A-1.2.9 North Kansas City – Lower Section 
The North Kansas City Unit portions maintained by the North Kansas City Levee 

District are often called the “downstream section” or “lower section” and are located in 
both North Kansas City and in Kansas City, Missouri.  These portions include a short 
upper section extending downstream along the left bank of the Missouri River from the 
bluff just north of the Kansas City, Missouri Waterworks intake to where the Airport 
section (described above) begins (Sta. 0+00 to Sta. 70+40).  After the Airport section 
ends, the “downstream section” resumes at the Hannibal Bridge (Sta. 210+40) and 
continues in an easterly direction.  It follows along the left bank of the Missouri River to 
a point where the North Kansas City hillside ditch exits to the Missouri River near the 
Missouri River Chouteau Bridge.  At the hillside ditch outlet, a long hillside tieback turns 
back sharply to the Northwest and runs to a termination point just west of the North 
Cherry Street bridge (Sta. 469+17).  Construction began in 1946.  Several improvements 
have been made since initial construction, with the most recent work being completed in 
June, 1955.   

The unit consists of a system of levees, floodwalls, underseepage control, 3 
stoplog gaps and 1 sandbag gap, 6 pump plants and 6 conduits.  The North Kansas City – 
Lower section has approximately 6.2 miles of levees and about 310 feet of floodwalls. 
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PLATE A-1.1 
Location and Vicinity of Kansas Citys Flood Protection Project 
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A-1.3 SPONSORS AND OWNERSHIP 
Discussions with local sponsors have provided much information used in this 

study.  The local project sponsors are listed below: 
 
Protection Unit             Sponsor 
Argentine                 Kaw Valley Drainage District 
Armourdale               Kaw Valley Drainage District 
Birmingham               Birmingham Drainage District* 
Central Industrial District – Kansas   Kaw Valley Drainage District 
Central Industrial District – Missouri  City of Kansas City, Missouri 
East Bottoms              City of Kansas City, Missouri 
Fairfax-Jersey Creek          Fairfax Drainage District and  
                       Kaw Valley Drainage District 
North Kansas City – Airport       City of Kansas City, Missouri 
North Kansas City – Lower       North Kansas City Levee District 
 
* Note: for purposes of the feasibility study, the funding and study team representation 
for the Birmingham Drainage District is being provided by the City of Kansas City, 
Missouri. 
 
A-1.4 STUDY DEVELOPMENT 

A Corps of Engineers (COE) reconnaissance level report was completed in 
August, 1999.  The Reconnaissance Report identified a Federal interest in further 
investigations.  That recommendation led to the current Feasibility Study.  An early effort 
under feasibility was development of the Inventory of Drainage Features Report 
submitted to the COE and performed by HNTB Corporation in June, 2001.  The general 
purpose was to obtain original drainage designs of interior structures and to compare 
those designs with current conditions for each unit.  More specifically, the tasks included 
the compilation of an inventory for each levee unit’s drainage system capacity criteria 
and assumptions, along with the recording of flood protection penetration information for 
stormwater conduits. 

The Inventory of Drainage Features Report was incorporated into work on 
existing conditions analysis of each unit in the protection system.  Additionally, 
information was gathered (where available) from the original design documents, 
Operation and Maintenance (O&M) manuals, and associated studies.  The Corps utilized 
current hydrology/hydraulics models, and geotechnical/structural risk and uncertainty 
(R&U) study methods to develop the engineering portions of the existing conditions 
(baseline) analysis of the existing project.  Much of this analysis was based on data and 
observations from recent high water events (since the original project design), especially 
those in 1993 and 1995.  This new engineering analysis, along with the economic (HEC-
FDA) analysis, established a complete R&U approach to estimating existing conditions 
flood damages.  The engineering and economic evaluations taken together with a 
summary baseline environmental review and an HTRW review of the study area formed 
the full picture of existing conditions.  A review of existing conditions results by the 
study team provided guidance during the scoping and development of future conditions 
(with and without project) work.   This Engineering Appendix to the Interim Feasibility 
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Report identifies those first phase areas.  There are other potential areas of interest 
identified for a second phase feasibility investigations to be included in the final 
Feasibility Report document. 

The engineering risk and uncertainty analysis is summarized below.  Details and 
calculations supporting the results appear within the various chapters of the engineering 
appendix. 

Geotechnical and Structural engineers determined the most likely expected modes 
and sites of failure prior to overtopping in each Unit.  A full range of conditional 
probabilities of failure versus river stage elevation encompassing the PFP and PNP were 
determined by geotechnical and structural engineer PDT members for each site/mode of 
failure in each Unit. 

The geotechnical probabilities of failure were developed based on procedures 
identified in ETL 1110-2-556, Risk-Based analyses for Geotechnical Engineering for 
Support of Planning Studies, except that the acceptable factor of safety identified in the 
ETL was modified to a more realistic factor of safety based on Kansas City District 1993 
flood observations and historical experience. 

To produce the structural probability of failure versus river stage curve, critical 
sections of each structure were analyzed (stability and strength factors of safety 
determined) using material strengths and soil properties.  Next, the soil and material 
parameters were varied to plus and minus one standard deviation from the mean, one at a 
time, and the factor of safety was recomputed.  A Taylor series expansion was used to 
compute a probability of failure. 

The first phase areas of interest are as follows: 
• Argentine Unit.  Findings for overtopping risk and geotechnical/structural risk 

have led the PDT to undertake evaluations which are aimed at increasing the 
unit’s overall level of performance.  Reduction of geotechnical/structural risk has 
been examined in conjunction with an increase in overtopping protection.  This 
portion of the study considered raises to meet the 0.2% chance of exceedance 
(500-year), the 0.2% (500-year) plus-3-feet, and the 0.2% (500-year) plus-5-feet 
water surface profile elevations along the Argentine levee/floodwall.  The 
Argentine Unit includes a number of features and components which were 
examined and documented: 

 Levees 
 Floodwalls 
 Pump Plants  
 Closures 
 Drainage Structures 
 Relief Wells Systems 
 Utilities 

The Argentine efforts have generated the majority of Phase 1 feasibility analysis 
and design documents. 

• East Bottoms Unit – Missouri and Blue Rivers Confluence Site.  Findings for 
geotechnical risk have led the PDT to undertake evaluation of measures to better 
control underseepage near the confluence of the Missouri and Blue Rivers.  This 
site is at the lower end of the East Bottoms protected area.  The recommended 
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solution is construction of a number of relief wells with a header system that 
directs underseepage towards the existing drainage ditch and pump station.     

• Fairfax-Jersey Creek Unit - Floodwall near BPU Power Plant.  Findings for 
structural risk have led the PDT to undertake evaluation of strengthening and/or 
replacement measures for this floodwall.  The Fairfax floodwall is an inverted T-
type wall with a key.  Steel sheet pile located below the key provides protection 
from underseepage.  The wall is approximately 1450 ft. long with 34 monoliths.  
The original construction drawings required a minimum pile length of 20 ft.  Field 
tests were recently performed, and the results show that actual pile length is 19 ft. 
in some cases.  These shorter piles may be inadequate to support the floodwall 
under some rare conditions.  The recommended solution is strengthening 
(additional piles and buttresses) of the existing wall. 

• Fairfax-Jersey Creek Unit – Jersey Creek Sheet Pile Wall.  The feasibility 
examination of the Fairfax-Jersey Creek sheetpile wall (Sta. 287+86 to Sta. 
302+32) is aimed at understanding the risk at this site, and developing solutions 
for successfully reconstructing this wall which is exhibiting age-related 
deterioration.  Good solutions for this site include placing new sheetpile landside 
of the existing wall by a crane.  Open and closed cell designs are practical 
solutions, with the main difference being cost.  The open cell solution is efficient 
for this site and is the recommended solution. 

• North Kansas City Unit – Harlem Area Levee Segment.  Findings for 
geotechnical risk have led the PDT to undertake evaluation of measures to control 
underseepage in the area. The geotechnical R&U analysis is corroborated by 
observations during the 1993 flood event and documentation from the original 
design memorandum that suggested the possible need for additional underseepage 
control measures that were never constructed.  The recommended solution is  
construction of a new buried collector system parallel to the levee with temporary 
pumping measures (under flood conditions). 

• North Kansas City Unit – National Starch Area Levee Segment.   Findings for 
geotechnical risk indicate the need for measures to improve underseepage control 
in the area lying along the left (north) bank of the Missouri River between the 
Heart of America Bridge and the Paseo Bridge, generally within or adjacent to 
National Starch Corporation properties.  The geotechnical R&U analysis is 
corroborated by observations during the 1993 flood event which indicated 
significant underseepage pressures landward of the levee.  The recommended 
solution is construction of a series of pressure relief wells and a pump station to 
effectively draw down the pressures in this area. 

 
In order to obtain a clearer overview of the areas of interest for this first phase, 

Plates A-1.2 through A-1.11 are provided on the following pages.  The footprint mapping 
details the location of each area of interest and the proposed improvements/remedies.  As 
subsequent chapters provide discussion of each Phase 1 area of interest, these Plates will 
be valuable visual and summary references.  For further discussion and characterization 
of alternatives, refer to the main Interim Feasibility Report.   
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PLATE A-1.2 
Argentine Footprint Mapping (1 of 5) 

1-10



 

PLATE A-1.3 
Argentine Footprint Mapping (2 of 5) 
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PLATE A-1.4 
Argentine Footprint Mapping (3 of 5) 
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PLATE A-1.5 
Argentine Footprint Mapping (4 of 5) 
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PLATE A-1.6 
Argentine Footprint Mapping (5 of 5) 
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PLATE A-1.7 
East Bottoms (Missouri and Blue Rivers Confluence Area) Footprint Mapping 
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PLATE A-1.8 
Fairfax-Jersey Creek (BPU Floodwall) Footprint Mapping 
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PLATE A-1.9 
Fairfax-Jersey Creek (Jersey Creek Sheet Pile Wall) Footprint Mapping 
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PLATE A-1.10 
North Kansas City – Lower (Harlem Area) Footprint Mapping 
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PLATE A-1.11 
North Kansas City – Lower (National Starch Area) Footprint Mapping 
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A-1.5 LEVEE/FLOODWALL FEATURES INVENTORY 
The pages in this section represent a culmination of effort throughout the study to 

list and describe the levee unit features within the project scope.  An early baseline for 
these listings was the Reconnaissance Report findings.  Field investigation and 
discussions with sponsors and Corps personnel built upon that initial listing during early 
feasibility work.  As the study progressed, existing conditions were analyzed.  
Information from those findings was then incorporated into the features listings.   Certain 
units and/or features warranted further analysis (Phase 1 areas of interest or those slotted 
for Phase 2 work) as part of the future conditions work.  Analysis results from those 
investigations have provided additional information presented in the inventory.  The 
inventory will continue to be updated as the study moves forward into Phase 2. 

The feature listings are divided by levee unit and contain the following main 
headings: 

• Underseepage Control 
• Levees 
• Floodwalls 
• Closure Structures 
• Pump Plants 
• Storm Sewers 
• Utility Lines 

 
For each heading classification in the levee/floodwall features inventory, the 

following information is generally provided: 
• location along the protection unit 
• associated physical parameters 
• reference for analysis and backup information 
• notes gathered throughout the study about the feature 

 
Each type of feature has its own color code, which links the feature type to the 

graphic representation of the levee unit.  Station numbers listed in the spreadsheets are 
identified with the same station numbers as shown on the aerial view of the levee system.  
Each unit has a general overview layout graphic as well as several cut-sheets taken from 
a grid of the overview sheet.  Note that all graphics associated with the inventory listing 
are of existing conditions only.  In contrast, the footprint mapping exhibits provide the 
recommended alternatives for each area of interest. 

It has been determined that  some levee unit sponsors do not own and operate all 
of the drainage structures in their respective levee unit.  In addition to privately owned 
conduits or pumps draining a particular property, there are a few pump plants in the 
Argentine, Armourdale, Central Industrial District – Kansas, and North Kansas City – 
Lower protection units owned by different entities.  Some pump stations within the 
boundaries of Argentine, Armourdale, and the CID – Kansas are owned and operated by 
the Unified Government of Wyandotte County/Kansas City, Kansas.  Pump stations 
within North Kansas City – Lower are owned by the City of North Kansas City and 
leased to the levee district.  Where applicable, notes are made to those effects within the 
spreadsheet feature listings in this chapter. 
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The spreadsheet information shown on the following pages serves as an easily 
accessible central location for summary of the feasibility study effort.  This 
levee/floodwall features inventory will continue to be a focal point throughout the 
remainder of feasibility engineering work.  Updates will be made as appropriate during 
and following Phase 2 analysis. 
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EXHIBIT A-1.1 
Argentine Unit – Levee/Floodwall Features Inventory 

 
 
 
 
 
 

1-22



+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U+U

+U

+U

+U

+U

+U

+U

+U

+U
+U

+U+U +U

+U+U

+U

+U+U

+U+U+U+U

+U

+U

+U
+U

+U+U+U+U+U

+U

+U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U
+U +U
+U

+U

+U

+U

+U
+U

+U

+U

+U

+U+U

+U

Ma
tto

on
 C

ree
k

9.0

8

7.0

6.0

5.0

10.0

9.9

9.8

9.7

9.6

9.5

9.4

9.3

9.2

9.1

8.9

8.8

8.7

8.6

8.5

8.4
8.3 8.2 8.1

7.9
7.8

7.7
7.6

7.5
7.4

7.3

7.2

7.1

6.9

6.8

6.7

6.6
6.5

6.4

6.3

6.2

6.1

5.9

5.8

5.7

5.6

5.5

5.4

5.3

5.2

5.1

4.9

4.8

4.7

4.6
4.5 4.4 4.3

10.2

10.1

Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study

Levee Stationing Locations
28 APR 06

Projection:
UTM Zone 15, Feet

Datum:
NAD 83

Created by:
USACE, KC District,

GDS Team0 1,800 3,600
Feet

³

1 inch equals 1,500 feet

Legend
+U Station Points

Levee/FloodWall
Missouri River Mile (Points)
Kansas River Mile (Points)
Missouri River Mile (Line)
Kansas River Mile (Line)

³

Argentine Unit

1-23



Station Station

0+00 28+50 None 10 Refer to the Geotechnical 
Chapters of this Appendix

Bedrock varies along Santa Fe 
Foothill Ditch and Barber Creek 

Channel - see borings

28+50 39+00

Sheet piling at Stop 
Log Gap to Elev. 756; 
Riverside toe trench to 

approx. 10' depth

13

The critical existing condition 
section for the Argentine Unit is 
located at approximately Station 

37+80.  Refer to the Geotechnical 
Chapters of this Appendix for 

more information.

Bedrock varies along Santa Fe 
Foothill Ditch and Barber Creek 

Channel - see borings.  The critical 
area for seepage and slope stability 
for existing conditions considers only 
5 foot average blanket thickness of 

silt (ML) material along Barber Creek.

39+00 59+00 None 10 to 15 Refer to the Geotechnical 
Chapters of this Appendix

Critical area for existing condition is 
beyond Station 53+50 and extending 

to Turner Bridge

59+00 75+00 None 15 to 13 Refer to the Geotechnical 
Chapters of this Appendix

75+00 95+00 None 6 to 10 Refer to the Geotechnical 
Chapters of this Appendix

Existing conditons analysis suggested 
that a toe wall was likely required for 

landside expansion.  Future 
conditions analysis recommends an I-

wall in this area (see Levees and 
Stability Berms sheet).

95+00 105+00 None 10 to 14 Refer to the Geotechnical 
Chapters of this Appendix

105+00 186+00 None 14 to 15 Refer to the Geotechnical 
Chapters of this Appendix

186+00 210+00 None 14 to 16 Refer to the Geotechnical 
Chapters of this Appendix

210+00 217+50 None 6 Refer to the Geotechnical 
Chapters of this Appendix

217+50 255+00 None 14 to 17 Refer to the Geotechnical 
Chapters of this Appendix
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EXHIBIT A-1.2 
Armourdale Unit – Levee/Floodwall Features Inventory 
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Armourdale Unit

Station Station

-10+33 (0+05 UE) -7+48  (2+90 UE)

Sheet Piling 
associated with Stop 
Log Gap at Station 

0+40 UE to 2+90 UE

8 To be determined in Phase 2 To approximate elevation 750 on 
landside and 746 on riverside

-7+48  (2+90 UE) -2+88   (7+50 UE)
Cutoff Trench at 

approximately Sta. 
3+50 UE to 7+50 UE

8 To be determined in Phase 2 To approximate elevation 751

-2+88   (7+50 UE) 6+10 (16+48 UE) None 8 To be determined in Phase 2

6+10 (16+48 UE) 15+00 None 8 To be determined in Phase 2

15+00 35+00 None 8 To be determined in Phase 2

35+00 60+30 None 8 To be determined in Phase 2

60+30 77+78 None (Floodwall) 10 To be determined in Phase 2

77+78 80+00 None 11 To be determined in Phase 2

80+00 94+00 Landside Area Fill 12 To be determined in Phase 2

Current area fill elevation 760.00 out to 
200 feet.  The critical area for seepage 

and slope stability for existing conditions 
(approximately Station 89+14) considers 
12 foot average blanket thickness of Silt 

(ML) material.

AnalysisReach Type of Control Design 
Head (ft.)

UNDERSEEPAGE CONTROL

Comments
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Armourdale Unit

Station Station

AnalysisReach Type of Control Design 
Head (ft.)

UNDERSEEPAGE CONTROL

Comments

94+00 103+00 None 9 To be determined in Phase 2

103+00 130+00 None 9 To be determined in Phase 2

130+00 190+00 None 4 To be determined in Phase 2

190+00 246+90

24 Relief Wells; 
Landside Area Fill 
Station 220+00 to 

226+00

16 To be determined in Phase 2
Shawnee Avenue Pump Station; Area 
fill to elevation 748; See attached chart 

for well locations

246+90 250+50 None 15 To be determined in Phase 2 Sheet piling extends nearly to or below 
base of blanket

250+50 257+65 None 11 To be determined in Phase 2

257+65 295+00 14 Relief Wells 22 To be determined in Phase 2
Surface discharge wells; See attached 

chart for well locations; RR "slot" is 
critical point for relief wells

295+00 302+58 7 Relief Wells 14 To be determined in Phase 2

Central Avenue Pump Station; See 
attached chart for well locations; 

Basements of Beef Packing Co. are 
driving need for relief wells

302+58 344+03         (61+00 
LE) None 8 To be determined in Phase 2

1-41



Ar
m

ou
rd

ale
 U

ni
t

R
el

ie
f W

el
l D

et
ai

ls

H
ea

de
r-

W
el

l
W

el
l S

ys
te

m
 II

Sy
st

em
 I

W
el

l N
o.

S
ta

tio
n

W
el

l N
o.

S
ta

tio
n

1
26

8+
11

ab
an

do
ne

d
H

ea
de

r-
W

el
l S

ys
te

m
  I

:  
In

cl
ud

es
 2

4 
fu

lly
 p

en
et

ra
tin

g 
ar

te
si

an
 w

el
ls

 lo
ca

te
d 

al
on

g
1

19
0+

75
2

26
9+

35
ab

an
do

ne
d

th
e 

la
nd

si
de

 le
ve

e 
to

e.
  T

he
y 

ar
e 

va
ria

bl
y 

sp
ac

ed
 a

nd
 c

on
ne

ct
ed

 b
y 

a 
gr

av
ity

2
19

3+
25

3
27

0+
53

ab
an

do
ne

d
he

ad
er

 s
ys

te
m

 w
hi

ch
 c

ol
le

ct
s 

th
e 

di
sc

ha
rg

e 
fro

m
 e

ac
h 

w
el

l a
nd

 d
ire

ct
s 

it 
to

3
19

5+
80

4
27

1+
53

ab
an

do
ne

d
th

e 
S

ha
w

ne
e 

A
ve

nu
e 

P
um

pi
ng

 P
la

nt
, w

he
re

 th
e 

w
at

er
 is

 p
um

pe
d 

to
 th

e 
riv

er
.

4
19

8+
30

5
27

2+
53

ab
an

do
ne

d
E

ac
h 

w
el

l c
on

si
st

s 
of

 a
 1

2-
in

ch
 s

ta
in

le
ss

 s
te

el
 p

er
fo

ra
te

d 
C

M
P

 s
cr

ee
n 

an
d

5
20

0+
80

6
27

3+
58

ab
an

do
ne

d
12

-in
ch

 a
sb

es
to

s 
bo

nd
ed

 b
itu

m
in

ou
s-

co
at

ed
 ri

se
r c

en
te

re
d 

in
 a

 3
0-

in
ch

 g
ra

ve
l

6
20

3+
25

7
27

4+
63

pa
ck

ed
 h

ol
e 

dr
ille

d 
to

 b
ed

ro
ck

.  
Th

e 
m

ax
im

um
 y

ie
ld

 o
f t

he
 re

lie
f w

el
l s

ys
te

m
7

20
5+

74
8

27
5+

77
is

 3
2 

cf
s.

8
21

4+
15

9
27

7+
25

9
21

9+
16

10
27

8+
01

10
22

0+
16

11
27

8+
85

W
el

l S
ys

te
m

 II
:  

In
cl

ud
es

 8
 a

ct
iv

e 
ar

te
si

an
 w

el
ls

 s
im

ila
r i

n 
co

ns
tru

ct
io

n 
to

 th
os

e 
in

11
22

2+
09

12
28

0+
19

W
el

l S
ys

te
m

 #
1.

  T
he

 d
is

ch
ar

ge
 is

 c
ar

rie
d 

by
 g

ro
ut

ed
 g

ut
te

rs
 in

to
 th

e 
de

pr
es

se
d

12
22

4+
07

13
28

1+
10

ra
ilr

oa
d 

"s
lo

t" 
ar

ea
.  

Th
e 

di
sc

ha
rg

e 
fro

m
 th

e 
w

el
ls

 m
us

t b
e 

al
lo

w
ed

 to
 p

on
d 

in
 

13
22

8+
38

14
28

2+
29

th
e 

sl
ot

 a
re

a 
to

 a
 d

ep
th

 o
f 5

 fe
et

 d
ur

in
g 

m
aj

or
 h

ig
h 

w
at

er
 p

er
io

ds
.  

Th
e 

po
nd

e d
14

23
0+

53
w

at
er

 o
ffs

et
s 

th
e 

ex
ce

ss
 u

pl
ift

 in
 th

e 
sl

ot
 a

re
a 

du
e 

to
 h

yd
ro

st
at

ic
 p

re
ss

ur
e.

  
15

A
23

2+
38

H
ea

de
r-

W
el

l
Th

e 
m

ax
im

um
 y

ie
ld

 a
t d

es
ig

n 
di

sc
ha

rg
e 

is
 2

6 
cf

s 
fo

r t
he

 s
ys

te
m

.  
Th

e 
sy

st
em

 w
as

16
23

3+
96

Sy
st

em
 II

I
de

si
gn

ed
 fo

r a
 fa

ct
or

 o
f s

af
et

y 
of

 0
.8

0 
in

 th
e 

sl
ot

 w
hi

ch
 in

cr
ea

se
s 

to
 1

.0
 d

ur
in

g
17

23
7+

95
W

el
l N

o.
S

ta
tio

n
de

si
gn

 fl
oo

d 
ev

en
ts

.
18

23
9+

95
1

29
6+

23
19

24
0+

95
2

29
7+

06
20

24
1+

89
3

29
8+

20
H

ea
de

r-
W

el
l S

ys
te

m
 II

I: 
 I

nc
lu

de
s 

7 
ar

te
si

an
 w

el
ls

 d
is

ch
ar

gi
ng

 in
to

 a
 g

ra
vi

ty
 h

ea
de

r
21

24
2+

90
4

29
9+

20
sy

st
em

 w
hi

ch
 c

ol
le

ct
s 

th
e 

di
sc

ha
rg

e 
fro

m
 e

ac
h 

w
el

l a
nd

 d
ire

ct
s 

it 
to

 th
e 

C
en

tra
l

22
24

3+
96

5
30

0+
20

A
ve

nu
e 

P
um

pi
ng

 P
la

nt
, w

he
re

 th
e 

w
at

er
 is

 p
um

pe
d 

to
 th

e 
riv

er
.  

Th
e 

m
ax

im
um

 y
ie

ld
23

24
5+

15
6

30
1+

19
un

de
r f

lo
od

 c
on

di
tio

ns
 is

 1
0.

5 
cf

s 
fo

r t
he

 s
ys

te
m

.  
Th

e 
sy

st
em

 w
as

 d
es

ig
ne

d 
fo

r a
24

24
6+

35
7

30
2+

40
fa

ct
or

 o
f s

af
et

y 
of

 s
lig

ht
ly

 o
ve

r 1
.0

 fo
r t

he
 a

ve
ra

ge
 b

as
em

en
t f

lo
or

.

1-42



Ar
m

ou
rd

ale
 U

ni
t

LE
VE

ES
, S

TA
BI

LI
TY

 B
ER

MS
, A

ND
 R

ET
AI

NI
NG

 W
AL

LS
St

ab
ilit

y B
er

m

St
ati

on
St

ati
on

- 1
0+

38
 (0

+0
0 U

E)
9+

71
 (2

0+
09

 U
E)

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

9+
71

60
+3

0
N/

A
N/

A
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 2

77
+7

8
24

6+
90

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

25
0+

50
25

7+
65

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

30
2+

58
33

2+
85

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

33
2+

85
 (3

9+
72

 LE
)

35
4+

14
 (6

1+
00

 LE
)

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

2+
67

 (1
3+

05
 U

E)
5+

37
 (1

5+
75

 U
E)

20
30

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2
Ri

ve
rsi

de
 B

er
m

6+
10

 (6
+4

8 U
E)

15
+5

0
12

60
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 2

Ri
ve

rsi
de

 B
er

m

32
6+

64
 (4

3+
50

 LE
)

34
0+

14
  (

57
+0

0 L
E)

11
-1

5
45

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2
Ri

ve
rsi

de
 B

er
m

56
+5

0
60

+3
0

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

22
0+

50
22

6+
00

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

22
7+

46
24

6+
88

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

25
0+

52
25

7+
66

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

W
idt

h (
ft.)

Th
es

e R
eta

ini
ng

 W
all

s p
ar

all
el 

the
 

Le
ve

e S
ys

tem

EM
 11

10
-2

-1
90

2; 
Ap

pe
nd

ix 
VI

 &
 V

II

Co
mm

en
ts

LE
VE

ES

Re
ac

h
Sp

rin
g P

oin
t (

ft.)
An

aly
sis

1-43



Ar
m

ou
rd

ale
 U

ni
t

FL
OO

DW
AL

LS

St
ati

on
St

ati
on

Ty
pe

Le
ng

th 
(ft

.)
Ty

pe
Le

ng
th 

(ft
.)

60
+3

0
77

+7
8

Inv
er

ted
-T

Sp
re

ad
No

ne
N/

A
N/

A
N/

A
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 

2
3' 

Ke
y L

en
gth

 on
 so

me

24
6+

90
25

0+
50

Inv
er

ted
-T

Sp
re

ad
No

ne
N/

A
N/

A
N/

A
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 

2

25
7+

65
30

2+
58

Inv
er

ted
-T

Co
nc

re
te 

Sh
ee

t a
nd

 
Be

ar
ing

 P
ile

Co
nc

re
te

*
Sh

ee
t

15
'

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 
2

Fu
tur

e a
na

lys
is 

wi
ll r

eq
uir

e 
pil

e l
en

gth
s.

60
+3

0
63

+1
0

Inv
er

ted
-T

Sp
re

ad
No

ne
N/

A
N/

A
N/

A
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 

2
3' 

Ke
y L

en
gth

25
7+

65
25

9+
13

*
*

*
*

*
*

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 
2

Re
tai

nin
g w

all
s a

re
 

se
pa

ra
ted

 fr
om

 th
e 

flo
od

wa
ll w

ith
 a 

sm
all

 be
rm

 
an

d i
s p

lac
ed

 al
on

g 
ra

ilro
ad

 tr
ac

ks
.

* I
nfo

rm
ati

on
 no

t fo
un

d

An
aly

sis

FL
OO

DW
AL

LS

RE
TA

IN
IN

G 
W

AL
LS

Re
ac

h
W

all
 T

yp
e

Co
mm

en
ts

Cu
tof

f
Fo

un
da

tio
n T

yp
e

Pi
les

1-44



Ar
m

ou
rd

ale
 U

ni
t

CL
OS

UR
E 

ST
RU

CT
UR

ES

 -9
+9

8 (
1+

65
 U

E)
Ra

ilro
ad

St
op

log
8.3

17
1.0

Sh
ee

t P
ilin

g a
nd

 
Inv

er
ted

-T
Tim

be
r a

nd
 S

tee
l 

Po
sts

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2

62
+3

5
N/

A
N/

A
8.4

47
.0

N/
A

N/
A

To
 be

 de
ter

mi
ne

d i
n P

ha
se

 2
Ab

an
do

ne
d, 

fie
ld 

ve
rifi

ed

22
6+

75
Ra

ilro
ad

 B
rid

ge
St

op
log

6.4
30

.0
Sh

ee
t P

ilin
g a

nd
 

Inv
er

ted
-T

Tim
be

r a
nd

 S
tee

l 
Po

sts
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 2

27
5+

42
Ra

ilro
ad

 B
rid

ge
Sa

nd
ba

g
3.8

29
.9

Sh
ee

t P
ilin

g
Sa

nd
ba

gs
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 2

27
6+

26
Ra

ilro
ad

 B
rid

ge
Sa

nd
ba

g
3.3

24
.0

Sh
ee

t P
ilin

g
Sa

nd
ba

gs
To

 be
 de

ter
mi

ne
d i

n P
ha

se
 2

St
ati

on
 (f

t.)
Fu

nc
tio

n
Ty

pe
Ga

p 
He

igh
t 

(ft
.)

Co
mm

en
ts

W
idt

h 
(ft

.)
Fo

un
da

tio
n T

yp
e

Cl
os

ur
e M

ate
ria

ls
An

aly
sis

1-45



Ar
m

ou
rd

ale
 U

ni
t

A.
 M

an
ho

le 
#4

2 (
se
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t b
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e d

ep
re

ss
ion

 so
uth

 of
 M

un
cie

 B
ou

lev
ar

d.
C.

 T
he

 flo
wl

ine
 ou

t a
t M

H 
#4

2 i
s t

wo
 fe

et 
hig

he
r t

ha
n t

he
 cr

itic
all

y l
ow

 sp
ots

 at
 th
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r c
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ra
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s m
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o b

e m
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t 1
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dja
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rce
nt 

im
pe
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e p
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o c
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t d
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 m
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e o
f 2

6.2
 ft.

, th
e p
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t b
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e p
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s b
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k b
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, c
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 m
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e c
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g d
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e t
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s l
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g l
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h c
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e l
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y f
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p c
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', b
ut 

du
e t

o t
he

 hi
gh

 riv
er

 st
ag

e r
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r c
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r D
ra

ina
ge

", 
pr

op
os

ed
 no

 ad
dit

ion
al 

pu
mp

ing
 ca

pa
cit

y b
ec

au
se

 th
e p
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g d
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g c
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e p
on

din
g d
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E.
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e c

ite
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l p
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l p
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p o
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t c
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 m
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e o
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e b
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n d
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e c
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e d
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d r
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e d
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e d
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s b
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 T
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48
 "S

up
ple

me
nt 

on
 In

ter
ior

 D
ra

ina
ge

" e
xp

lai
ns

 th
at 

the
 pu

mp
 w

as
 fo

r t
he

 M
idw

es
t C

old
 S

tor
ag

e p
ro

pe
rty

.  T
he

 ou
tfa

ll f
or

 th
e p

um
p w

as
 a 

6"
 re

mo
va

ble
 pi

pe
 an

d p
um

pe
d o

ve
r t

he
 le

ve
e.

B.
 It 

is 
be

lie
ve

d t
ha

t th
e A

rm
ou

rd
ale

 P
um

p P
lan

t h
as

 m
ad

e t
he

 fu
nc

tio
n o

f th
is 

pu
mp

 pl
an

t u
nn

ec
es

sa
ry.

  T
he

 K
aw

 V
all

ey
 D

ra
ina

ge
 D

ist
ric

t is
 un

aw
ar

e o
f it

s u
se

.  H
ow

ev
er

, th
e s

tat
us

 ha
s n

ot 
be

en
 co

nfi
rm

ed
 an

d t
he

 pu
mp

 
pla

nt 
ma

y b
e u

se
d p

er
iod

ica
lly

 fo
r t

he
 M

idw
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t C
old

 S
tor

ag
e p

ro
pe

rty
.

(1
) S

tor
m 

Se
we

r S
ys

tem
 F

low
:

Th
e f

low
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 fr
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 th
e S

ha
wn

ee
 S

ew
er

 
Sy

ste
m.
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 T
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e e
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 th

e l
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4 f
ee

t b
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w 
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n f
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EXHIBIT A-1.3 
Birmingham Unit – Levee/Floodwall Features Inventory 
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Birmingham Unit

Station Station

-(24+32) 0+00 Cutoff Trench 5 to 10 N/A To elevation 743

0+00 15+00 None 9 to 11 N/A

15+00 40+00 None 6 to 12 N/A

40+00 70+00

Long Berm from 52+25 
to 65+15 (width = 0' to 

400' variable)   
(Landside)

6 to 13 N/A To elevation 739

70+00 92+50 None 6 to 12 N/A

92+50 139+00 None 12 to 13 N/A

139+00 145+50 Long Berm (max. width 
= 387') (Landside) 11 N/A To elevation 734

145+50 176+00 None 10 to 12 N/A

176+00 179+00 Long Berm (max. width 
= 244') (Landside) 11 N/A

179+00 180+00
Long Berm (max. width 

= 244' to 344') 
(Landside)

11 N/A

180+00 184+00 Long Berm (max width 
= 344') (Landside) 13 N/A

184+00 185+00
Long Berm (max. width 

= 344' to 244') 
(Landside)

14 N/A

185+00 190+00 Long Berm (max. width 
= 244') (Landside) 13 N/A

* Information not found

To elevation 733.5 to 733.9; Field 
reconnaissance indicated that this 

seepage berm had been incorporated as 
part of the adjacent farm land.

To elevation 733.5 to 733.9; Field 
reconnaissance indicated that this 

seepage berm had been incorporated as 
part of the adjacent farm land.

Analysis

UNDERSEEPAGE CONTROL

CommentsReach Type of Control Design Head 
(ft.)
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Birmingham Unit

Station Station

Analysis

UNDERSEEPAGE CONTROL

CommentsReach Type of Control Design Head 
(ft.)

190+00 202+50 None 14 N/A

The critical existing conditions section for 
the Birmingham Unit is located at 

approximately Station 200+00.  Refer to 
the Geotechnical Chapter of this 
Appendix for more information.

202+50 218+00 Long Berm (max. width 
= 385') (Landside) 15 N/A

218+00 219+00
Long Berm (max. width 

= 385' to 245') 
(Landside)

14 N/A

219+00 222+00 Long Berm (max. width 
= 245') (Landside) 13 N/A

222+00 258+50 Cutoff Trench 256+00 
to 257+50 13 N/A To elevation 719

258+50 267+50 Long Berm (max. width 
= 295') 14 to 16 N/A To elevation 728.7

267+50 297+50 Cutoff Trench 269+00 
to 279+00 12 N/A To elevation 719

297+50 312+50 Long Berm (max. width 
= 266') 15 N/A To elevation 731.9

312+50 317+50 Long Berm (max. width 
= 266' to 35') 13 N/A To elevation 731.9 to 728

317+50 380+00 None 10 to 13 N/A

380+00 436+00 None 11 to 16 N/A

436+00 460+00 None 14 N/A

460+00 558+35
Seepage Berm 467+00 

to 527+50 (width = 
150')

17 N/A To elevation 728

* Information not found

To elevation 732.6 to 732.2; Field 
reconnaissance indicated that this berm 
had been incorporated as part of farm 

land.
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EXHIBIT A-1.4 
CID (Kansas) Unit – Levee/Floodwall Features Inventory 
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CID (Kansas) Unit

Station Station

 -6+36         
(83+01 CID-

MO)
5+00 Collector Pipe 10 To be determined in Phase 2

1180 feet of 15" corrugated metal collector pipe.  
Discharge manholes at 84+00 CID-MO and 0+12, 

inspection manhole at 5+03.75

5+00 26+70 None 2 To be determined in Phase 2

26+70 40+50
Toe drain and 

concrete sheet piling 
along wall

5 To be determined in Phase 2 Sheet piling to approximate elevation 731.

40+50 65+00 None 5 to 12 To be determined in Phase 2

65+00 79+30
Area fill in old railroad 

slot and relief wells 
plugged

18 To be determined in Phase 2

The critical section for seepage and slope stability 
for existing conditions (approximately Station 

70+75) used a blanket thickness of 17.5 feet of silt 
or (ML) material.  The CID-KS O&M Volume I 

discusses area fill on pg. 4-2, but fill is not shown 
on plan and profile sheets; The DM#4 for the Unit 
states on pg. 12 that fill to elevation 744.0 would 
be required to replace the existing and previously 

proposed new wells.

79+30 97+00 10 Relief Wells 20 to 13 To be determined in Phase 2 See attached chart for details and locations of 
wells.

97+00 103+00 None 3 to 5 To be determined in Phase 2

103+00 148+00 Toe drain along wall 10 To be determined in Phase 2

148+00 168+35 Toe drain along wall 10 To be determined in Phase 2

* Information not found

UNDERSEEPAGE CONTROL

Comments
Reach

Type of Control Design 
Head (ft.) Analysis
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EXHIBIT A-1.5 
CID (Missouri) Unit – Levee/Floodwall Features Inventory 
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EXHIBIT A-1.6 
East Bottoms Unit – Levee/Floodwall Features Inventory 
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East Bottoms Unit

Station Station

0+50 57+00 Levee; Buried collector 8 N/A Abandoned; Landside backfilled to top of levee 
except at pump plants

57+00 74+50 Floodwall with excavated and 
backfilled cutoff trench 10 N/A Cutoff trenches to elevation 738 until Sta. 64+50, 

then to elevation 740

74+50 93+65
Riverside impervious slope 

extended through top 5 to 10 feet 
of blanket to form cutoff

18 N/A 5 to 10 feet of sand overlying impervious blanket

93+65 117+00 Buried collector pipe 18 N/A 2 discharge and 4 access manholes, pipe size: 
15" to 30" (Collector System No. 2).

117+00 160+00 None 18 N/A

160+00 285+00 Buried collector pipe 18 N/A 21  discharge and 5 access manholes, pipe size: 
15" to 30" (Collector System No. 3)

285+00 298+05 Buried collector pipe 18 N/A Collector Pipe System abandoned due to landside 
landfill; No details of landside fill found.

298+05 347+96 28 relief wells 18 N/A Replaced Collector Pipe System due to clogging; 
See attached chart for relief well details.

347+96 385+00 None 18
Refer to the 

Geotechnical Chapters 
of this Appendix

Transition from Missouri River protection to Blue 
River Protection; Cutoff trench recommended for 

357+28 (EAST-9 PG.5) but not shown on any 
plans

385+00 404+00 None 17
Refer to the 

Geotechnical Chapters 
of this Appendix

The critical existing conditions section for the East 
Bottoms Unit is located at approximately Station 
389+54.  Bayer Corporation has three relief wells 

installed near Sta. 401+00, but no details were 
found.

404+00 410+85 Collector pipe 17
Refer to the 

Geotechnical Chapters 
of this Appendix

1 discharge and 1 access manhole

410+85 414+00 None 17
Refer to the 

Geotechnical Chapters 
of this Appendix

414+00 433+00 Collector pipe 17
Refer to the 

Geotechnical Chapters 
of this Appendix

4 discharge and 1 access manhole

433+00 479+67 None 17
Refer to the 

Geotechnical Chapters 
of this Appendix

479+67 501+00 None * N/A Levee ties into RR embankment; no subsurface 
data found

* Information not found

Reach Design Head 
(ft.)

UNDERSEEPAGE CONTROL

CommentsType of Control Analysis
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ev
ati

on
.  

F.
 A

t d
es

ign
 flo

od
 st

ag
e o

f 4
0.8

 fe
et,

 th
er

e a
re

 17
 m

or
e a

cre
s t

rib
uta

ry 
to 

the
 pu

mp
 pl

an
t d

ue
 to

 th
e d

ive
rsi

on
 of

 ru
no

ff f
ro

m 
the

 H
olm

es
 S

tre
et 

se
we

r s
ys

tem
s.

(2
) S

ee
pa

ge
 flo

w:
Th

e s
ee

pa
ge

 is
 fo

r t
he

 le
ve

e b
etw

ee
n 

sta
tio

n 0
+5

0 a
nd

 st
ati

on
 27

+5
0.

G.
 T

he
 cu

rre
nt 

de
sig

n o
f th

e p
um

p p
lan

t is
 th

e s
am

e a
s t

he
 or

igi
na

l d
es

ign
.

H.
 T

he
 to

e d
ra

in 
sy

ste
m 

is 
no

w 
co

nn
ec

ted
 to

 th
e p

um
p p

lan
t.  

Pr
ev

iou
sly

, th
e s

ee
pa

ge
 w

ou
ld 

re
ac

h t
he

 pl
an

t b
y o

ve
rla

nd
 flo

w 
fro

m 
co

lle
cto

r s
ys

tem
 ris

er
s.

I. T
he

 pe
rce

nt 
im

pe
rvi

ou
s w

as
 es

tim
ate

d b
y v

isu
al 

ins
pe

cti
on

 of
 19

96
 ae

ria
l p

ho
tog

ra
ph

s. 
 T

he
 in

cre
as

e f
ro

m 
or

igi
na

l d
es

ign
 is

, in
 pa

rt,
 du

e t
o t

he
 R

ive
rfr

on
t p

ar
k 

ar
ea

 w
hic

h c
ov

er
s a

n a
re

a a
 fe

w 
hu

nd
re

d f
ee

t la
nd

wa
rd

 of
 th

e l
ev

ee
.  A

lso
, fi

ll h
as

 be
en

 ad
de

d i
n t

he
 dr

ain
ag

e a
re

as
 be

tw
ee

n a
pp

ro
xim

ate
ly 

sta
tio

n 0
+0

0 a
nd

 
0+

50
.  T

he
 el

ev
ati

on
s a

re
 ge

ne
ra

lly
 hi

gh
er

 an
d t

he
 pu

mp
 pl

an
t is

 es
se

nti
all

y i
n a

 de
pr

es
sio

n. 
 F

or
 th

es
e r

ea
so

ns
, th

er
e c

ou
ld 

be
 a 

po
ten

tia
l in

cre
as

e i
n f

low
 ra

te 
to 

the
 pu

mp
 pl

an
t.

J. 
If t

he
 in

ad
eq

ua
te 

se
we

r c
ap

ac
itie

s w
er

e e
ve

r im
pr

ov
ed

, th
er

e i
s p

ote
nti

al 
for

 a 
hig

he
r f

low
 ra

te 
at 

the
 pu

mp
 pl

an
t.

K.
 T

he
 pu

mp
ing

 ca
pa

cit
y r

em
ain

s l
es

s t
ha

n t
he

 in
co

mi
ng

 flo
w 

ra
te.

(1
) S

tor
m 

Se
we

r S
ys

tem
 F

low
:

Th
e f

low
 is

 fr
om

 an
 ar

ea
 th

at 
lie

s 
no

rth
 of

 T
en

th 
St

re
et 

be
tw

ee
n T

ro
os

t 
Av

en
ue

(o
n t

he
 w

es
t) 

an
d W

oo
dla

nd
 

Av
en

ue
(o

n t
he

 ea
st)

.  T
his

 ar
ea

 al
so

 
en

co
mp

as
se

s t
he

 w
es

ter
n p

or
tio

n o
f 

No
rth

 T
er

ra
ce

 P
ar

k.

A.
 T

his
 w

as
 a 

co
mb

ine
d s

ew
er

 sy
ste

m 
wi

th 
a s

an
ita

ry 
flo

w 
es

tim
ate

d a
t 3

.6 
cfs

.  H
ow

ev
er

, s
ep

ar
ate

 pu
mp

s a
re

 de
sig

na
ted

 fo
r t

he
 sa

nit
ar

y f
low

 an
d w

er
e t

he
re

for
e 

no
t c

on
sid

er
ed

 in
 th

e c
on

trib
uti

ng
 flo

ws
.

B.
 O

f th
e 5

09
 to

tal
 ac

re
s s

er
vic

ed
 by

 th
e p

um
p p

lan
t, 4

22
 ac

re
s d

ra
in 

to 
the

 sy
ste

m 
lea

din
g t

o t
he

 pl
an

t.  
Th

e o
the

r 8
7 a

cre
s g

oe
s t

o u
nd

ra
ine

d d
ep

re
ss

ion
s.

A 
po

rtio
n o

f th
e 8

7 a
cre

s o
f u

nd
ra

ine
d a

re
a a

dja
ce

nt 
to 

the
 le

ve
e i

s n
ow

 de
ve

lop
ed

 (I
sle

 of
 C

ap
ri C

as
ino

) a
nd

, th
er

efo
re

, c
au

se
s a

 po
ten

tia
lly

 hi
gh

er
 ru

no
ff r

ate
.  

Al
so

, th
e l

ow
lan

ds
 ar

ea
 no

rth
 of

 th
e r

ail
ro

ad
 tr

ac
ks

 ha
s e

xp
er

ien
ce

d a
n i

nc
re

as
e i

n p
er

ce
nt 

im
pe

rvi
ou

s. 
 T

he
 es

tim
ate

d p
er

ce
nt 

im
pe

rvi
ou

s i
s f

ro
m 

vis
ua

l in
sp

ec
tio

n 
of 

19
96

 ae
ria

l p
ho

tog
ra

ph
s.

C.
 T

he
 pu

mp
 st

ati
on

 w
as

 de
sig

ne
d t

o l
im

it p
on

din
g t

o 0
.12

 in
ch

es
, w

hic
h i

s e
qu

al 
to 

the
 po

nd
ing

 th
at 

oc
cu

rs 
un

av
oid

ab
ly 

un
de

r g
ra

vit
y f

low
 at

 st
ag

e 1
5.6

 fe
et.

  
D.

 A
 30

" C
MP

 dr
ain

ag
e s

ys
tem

 co
lle

cts
 se

ep
ag

e b
etw

ee
n l

ev
ee

 st
ati

on
s 2

7+
50

 an
d 5

7+
00

.  S
ee

pa
ge

 be
gin

s a
t s

tag
e 3

0.8
.

(2
) S

ee
pa

ge
 flo

w:
Th

e s
ee

pa
ge

 is
 fo

r t
he

 le
ve

e b
etw

ee
n 

sta
tio

n 2
7+

50
 an

d s
tat

ion
 57

+0
0.

E.
 G

ate
s a

re
 lo

ca
ted

 at
 th

e j
un

cti
on

 of
 an

 up
str

ea
m 

72
" s

ew
er

 an
d t

he
 11

4"
 se

we
r t

ha
t d

ire
ctl

y l
ea

ds
 to

 th
e p

um
p s

tat
ion

.  T
he

se
 ga

tes
 co

ntr
ol 

the
 flo

w.
  T

he
 flo

w 
wi

ll e
ith

er
 gr

av
ity

 di
sc

ha
rg

e t
hr

ou
gh

 th
e 1

14
" o

r b
e p

um
pe

d t
hr

ou
gh

 th
e 7

2"
 co

nd
uit

.
F.

 T
he

 cu
rre

nt 
de

sig
n o

f th
e p

um
p p

lan
t is

 th
e s

am
e a

s t
he

 or
igi

na
l d

es
ign

.
G.

 A
n i

nc
re

as
e i

n p
er

ce
nt 

im
pe

rvi
ou

s i
s n

ote
d a

bo
ve

.  I
n a

dd
itio

n t
o t

ho
se

 re
as

on
s m

en
tio

ne
d, 

the
 in

cre
as

e f
ro

m 
or

igi
na

l d
es

ign
 is

, in
 pa

rt,
 du

e t
o t

he
 R

ive
rfr

on
t 

pa
rk 

ar
ea

 w
hic

h c
ov

er
s a

n a
re

a a
 fe

w 
hu

nd
re

d f
ee

t la
nd

wa
rd

 of
 th

e l
ev

ee
.  A

lso
, fi

ll h
as

 be
en

 ad
de

d i
n t

he
 dr

ain
ag

e a
re

as
 be

tw
ee

n a
pp

ro
xim

ate
ly 

sta
tio

n 0
+0

0 a
nd

 
0+

50
.  T

he
 el

ev
ati

on
s a

re
 ge

ne
ra

lly
 hi

gh
er

 an
d t

he
 pu

mp
 pl

an
t is

 es
se

nti
all

y i
n a

 de
pr

es
sio

n. 
 F

or
 th

es
e r

ea
so

ns
, th

er
e c

ou
ld 

be
 a 

po
ten

tia
l in

cre
as

e i
n f

low
 ra

te 
to 

the
 pu

mp
 pl

an
t.

I. I
f th

e i
na

de
qu

ate
 se

we
r c

ap
ac

itie
s w

er
e e

ve
r im

pr
ov

ed
, th

er
e i

s p
ote

nti
al 

for
 a 

hig
he

r f
low

 ra
te 

at 
the

 pu
mp

 pl
an

t. 
J. 

Th
e p

um
pin

g c
ap

ac
ity

 re
ma

ins
 le

ss
 th

an
 th

e i
nc

om
ing

 flo
w 

ra
te.

 

N/
A

N/
A

Co
mm

en
ts

72
" R

CP

11
4"

 R
CP

Ly
dia

 A
ve

nu
e 

Pu
mp

 S
tat

ion
/

St
a. 

35
+5

4

PU
MP

 P
LA

NT
S

Na
me

 / 
St

ati
on

 (f
t) 

or
 

Lo
ca

tio
n

De
sig

n F
loo

d 
El

ev
ati

on
 (f

t)
Co

ntr
ibu

tin
g F

low
s

Ri
ve

r D
isc

ha
rg

e 
Co

nd
uit

(s)

Gi
llis

 S
tre

et 
Pu

mp
 S

tat
ion

/
St

a. 
19

+0
0

75
5.2

***
No

t fo
un

d a
fte

r r
ea

so
na

ble
 se

ar
ch

75
5.0

An
aly

sis

No
tes

: U
nle

ss
 sh

ow
n o

the
rw

ise
, s

tag
es

 gi
ve

n r
efe

r t
o t

he
 K

an
sa

s C
ity

 ga
ge

 on
 th

e H
an

nib
al 

Br
idg

e a
t M

iss
ou

ri R
ive

r m
ile

 36
6.1

 us
ing

 th
e o

rig
ina

l d
atu

m 
of 

71
5.7

9. 
 T

his
 or

igi
na

l d
atu

m 
wa

s i
n u

se
 fr

om
 F

eb
ru

ar
y, 

19
48

 to
 O

cto
be

r, 
19

89
, w

he
n t

he
 cu

rre
nt 

da
tum

 of
 70

6.4
 w

en
t in

to 
eff

ec
t.  

El
ev

ati
on

s i
n t

he
 ta

ble
 co

rre
sp

on
d t

o t
he

 riv
er

 at
 th

e p
um

p p
lan

t lo
ca

tio
n.

1-116



Ea
st

 B
ot

to
m

s U
ni

t

Co
mm

en
ts

PU
MP

 P
LA

NT
S

Na
me

 / 
St

ati
on

 (f
t) 

or
 

Lo
ca

tio
n

De
sig

n F
loo

d 
El

ev
ati

on
 (f

t)
Co

ntr
ibu

tin
g F

low
s

Ri
ve

r D
isc

ha
rg

e 
Co

nd
uit

(s)
An

aly
sis

Isl
e o

f C
ap

ri 
(fo

rm
er

ly 
Fla

mi
ng

o)
 

Ca
sin

o/ 
Ap

pr
ox

. 
53

+0
0

***
St

or
m 

Se
we

r S
ys

tem
 F

low
:

Th
e f

low
 is

 co
ntr

ibu
ted

 fr
om

 th
e a

re
a 

su
rro

un
din

g t
he

 C
as

ino
 la

nd
.

20
"

N/
A

A.
 W

ate
r in

 th
e d

ete
nti

on
 po

nd
, w

hic
h h

ou
se

s t
he

 ca
sin

o b
oa

t, i
s c

on
tro

lle
d b

y p
or

tab
le 

pu
mp

s. 
 W

ate
r f

ro
m 

the
 riv

er
 is

 pu
mp

ed
 to

 a 
ce

rta
in 

ele
va

tio
n a

nd
 th

en
 

all
ow

ed
 to

 flo
w 

do
wn

 th
e d

ec
or

ati
ve

 "t
er

ra
ce

d d
ro

p"
 in

to 
the

 de
ten

tio
n p

on
d.

B.
 A

 pr
es

su
re

 re
lie

f s
ys

tem
 su

rro
un

din
g t

he
 de

ten
tio

n p
on

d d
isc

ha
rg

es
 w

ate
r b

y g
ra

vit
y t

o t
he

 riv
er

.
C.

 S
tor

m 
wa

ter
 is

 co
lle

cte
d i

n t
he

 de
ten

tio
n p

on
d a

nd
 pu

mp
ed

 to
 th

e r
ive

r w
he

n t
he

 le
ve

l is
 to

o h
igh

 by
 th

e p
er

ma
ne

nt 
pu

mp
 st

ati
on

.
D.

 T
he

re
 ar

e n
o k

no
wn

 dr
ain

ag
e p

ro
ble

ms
 in

 th
e c

as
ino

 ar
ea

 an
d t

he
 co

nd
itio

ns
 ha

ve
 no

t c
ha

ng
ed

 si
nc

e t
he

 tim
e o

f c
on

str
uc

tio
n.

(1
) S

tor
m 

Se
we

r S
ys

tem
 F

low
:

Th
e f

low
 is

 fr
om

 th
e a

re
a t

ha
t is

 
ad

jac
en

t to
 th

e l
ev

ee
 w

ith
in 

the
 

KC
P&

L A
ux

ilia
ry 

Po
we

r P
lan

t 
pr

op
er

ty.
 

A.
 O

nly
 1.

9 a
cre

s o
f th

e t
ota

l 2
4.4

 ar
e d

ra
ine

d t
o t

he
 riv

er
 by

 th
e 2

4"
pip

e. 
 T

he
 m

ajo
rity

 of
 K

CP
&L

 pr
op

er
ty 

dr
ain

s t
o a

 la
rg

e d
ep

re
ss

ion
 so

uth
 of

 th
e p

ow
er

 pl
an

t 
pr

op
er

ty 
wh

er
e t

he
 w

ate
r w

ill 
be

 di
sp

os
ed

 of
 by

 ev
ap

or
ati

on
 an

d i
nfi

ltra
tio

n.
B.

 T
he

 co
ntr

ibu
tin

g s
ew

er
 w

as
 de

sig
ne

d t
o h

an
dle

 th
e n

or
ma

l p
lan

t d
ra

ina
ge

 by
 gr

av
ity

 flo
w,

 fr
om

 st
ag

es
 of

 37
.0 

fee
t a

nd
 be

low
.  S

tag
es

 hi
gh

er
 th

en
 37

.0 
fee

t 
wo

uld
 re

qu
ire

 pu
mp

ing
 fo

r d
isc

ha
rg

e t
o t

he
 R

ive
r.

C.
 T

he
 lo

we
st 

ba
se

me
nts

 w
ith

in 
the

 po
we

r p
lan

t r
eq

uir
e p

um
pin

g a
t a

ll t
im

es
. T

he
se

 ba
se

me
nt 

pu
mp

s d
isc

ha
rg

e i
nto

 a 
clo

se
d s

ys
tem

 th
at 

ev
en

tua
lly

 em
pti

es
 in

to 
the

 riv
er

 th
ro

ug
h t

he
 24

" o
utf

all
.

D.
 A

 se
ep

ag
e c

oll
ec

tor
 sy

ste
m 

wa
s n

ot 
co

ns
ide

re
d n

ec
es

sa
ry 

as
 st

ate
d i

n t
he

 19
48

 "S
up

ple
me

nt 
on

 In
ter

ior
 D

ra
ina

ge
". 

 S
ee

pa
ge

 in
 th

is 
ar

ea
 be

gin
s a

t s
tag

e 2
4.8

 
fee

t a
nd

 re
ac

he
s a

 m
ax

im
um

 at
 st

ag
e 4

0.8
 fe

et.
  T

he
 m

ajo
rity

 of
 th

e s
ee

pa
ge

 w
ill 

dr
ain

 to
 th

e d
ep

re
ss

ion
 ju

st 
so

uth
 of

 th
e p

ow
er

 pl
an

t. 

(2
) S

ee
pa

ge
 flo

w:
Th

e s
ee

pa
ge

 is
 fr

om
 th

e a
re

a 
be

tw
ee

n s
tat

ion
 57

+0
0 a

nd
 st

ati
on

 
75

+0
0.

E.
  D

ur
ing

 th
e D

es
ign

 F
loo

d S
tag

e, 
se

ep
ag

e w
ate

r w
ill 

inu
nd

ate
 th

e r
ail

ro
ad

 sp
ur

 su
pp

lyi
ng

 co
al 

to 
the

 pl
an

t.  
Pu

mp
ing

 to
 dr

ain
 th

e r
ail

ro
ad

 sp
ur

 w
as

 no
t 

ec
on

om
ica

lly
 ju

sti
fie

d b
y t

he
 C

OE
 pe

r t
he

 19
48

 "S
up

ple
me

nt 
on

 In
ter

ior
 D

ra
ina

ge
".

F.
 T

he
 m

an
ho

le 
on

 th
e d

isc
ha

rg
e t

un
ne

l n
ee

ds
 to

 be
 sa

nd
ba

gg
ed

 at
 st

ag
es

 gr
ea

ter
 th

en
 39

.1 
fee

t.
G.

 T
he

 ar
ea

 se
rvi

ce
d b

y t
his

 pu
mp

 pl
an

t h
as

 no
t u

nd
er

go
ne

 an
y s

ign
ific

an
t c

ha
ng

es
 si

nc
e t

he
 tim

e o
f th

e p
um

p p
lan

t d
es

ign
.  T

he
 pe

rce
nt 

im
pe

rvi
ou

s w
as

 
es

tim
ate

d b
y v

isu
al 

ins
pe

cti
on

 of
 19

96
 ae

ria
l p

ho
tog

ra
ph

s.
(1

) S
tor

m 
Se

we
r S

ys
tem

 F
low

:
Th

e f
low

 is
 fr

om
 th

e a
re

a t
ha

t is
 

se
rvi

ce
d b

y a
 la

ter
al 

wi
thi

n t
he

 
Na

tio
na

l D
ist

ille
rs 

pr
op

er
ty.

 
(2

) I
nd

us
tria

l F
low

:
Th

e f
low

 is
 co

ntr
ibu

ted
 fr

om
 th

e 
Na

tio
na

l D
ist

ille
rs 

Pr
od

uc
ts 

Co
rp

or
ati

on
 pl

an
t p

ro
ce

ss
es

.
(1

) S
tor

m 
Se

we
r S

ys
tem

 F
low

:
Th

e f
low

 is
 fr

om
 an

 ar
ea

 th
at 

lie
s 

no
rth

 of
 S

ixt
h S

tre
et 

en
co

mp
as

sin
g 

the
 ea

ste
rn

 po
rtio

n o
f N

or
th 

Te
rra

ce
 

Pa
rk,

 T
he

 G
en

er
al 

Mi
lls

 pr
op

er
ty,

 an
d 

the
 lo

wl
an

ds
 no

rth
 of

 th
e t

ra
ck

s 
be

tw
ee

n P
ar

k A
ve

nu
e a

nd
 In

dia
na

 
Av

en
ue

.

A.
 T

his
 w

as
 a 

co
mb

ine
d s

ew
er

 sy
ste

m 
wi

th 
a s

an
ita

ry 
flo

w 
es

tim
ate

d a
t 4

.3 
cfs

.  H
ow

ev
er

, s
ep

ar
ate

 pu
mp

s w
er

e d
es

ign
ate

d f
or

 th
e s

an
ita

ry 
flo

w 
an

d w
er

e 
the

re
for

e n
ot 

co
ns

ide
re

d i
n t

he
 co

ntr
ibu

tin
g f

low
s.

B.
 O

f th
e t

ota
l d

ra
ina

ge
 ar

ea
, 3

32
 ac

re
s i

s s
er

vic
ed

 by
 a 

se
we

r w
hic

h f
low

s t
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East Bottoms Unit

UTILITY LINES

Station (ft.) Function Conduit 
Composition Conduit Size

Conduit Length 
Below Flood 

Protection (ft.)
Control Structure Type Analysis Comments

57+91 Electrical Duct DIP 12" * None N/A

65+13 Intake RCB 10' W X 20.5'H 160 Sluice Gate N/A KCPL Power Plant

66+33 Outlet RCB 15.5'W X 12'H 185 Flap Gate N/A KCPL Power Plant

77+66 Oil Pipeline SP 4" 159.1 Gate N/A MO River Oil Company

81.+80 Water Line CIP 4" 159.1 * N/A MO River Oil Company

211+03 Sanitary Sewer CIP 2-24" 136 2-Valves N/A

331+00 Proposed Buried 
Cable * * * * N/A Parallels levee to station 336+00

348+83 Electrical Duct * * 125 * N/A

348+90 Intake RCP 78" 125 Flap Gate N/A

349+09 Sanitary Sewer CIP 6" 125 Slide and Flap Gate N/A

350+60 Discharge RCP 78" 125 Butterfly Valve N/A

350+73 Intake RCP 78" 125 Butterfly Valve N/A

350+87 Electrical Duct * * 125 None N/A

351+03 Intake RCP 78" 125 Butterfly Valve N/A

351+15 Discharge RCP 78" 125 Butterfly Valve N/A

351+30 Gas Line SP 2" 125 None N/A

351+34 Water Line GI 4" 125 None N/A

351+36 Capped * 4" 125 N/A N/A

351+39 Capped * 8" 125 N/A N/A

351+53 Sanitary Sewer WIP 8" 125 Sluice and Flap Gate N/A

363+20 Gas Line CIP 3" 80 Valve N/A

402+00 Natural Gas Line SP 20" 130 N/A N/A

456+02 Ash Disposal CIP 6" 90 Air Relief N/A

457+10 Sanitary Sewer RCP 30" 90 Inversted Siphon N/A Northeast sewage plant

461+11 Overflow Sanitary RCP 48" 310 Sluice Gate N/A

467+35 Ash Disposal CIP 6" * Air Relief N/A

468+65 Drainage RCB 2-7.5'W X 6.0'H * 2-Sluice Gates N/A

471+70 Sanitary Sewer RCB 2-8.5'W X 7.0'H * 3- Sluice Gates N/A

*Information not found

KCPL Power Plant

1-124



+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

365.0

364

365.7

365.6

365.5
365.4

365.3

365.2

365.1

364.9

364.8

364.7

364.6

364.5
364.4

364.3

364.2

364.1

363.9

363.8

363.7

363.6

363.5

363.4

363.3

363.2

363.1

117+00

093+65

000+50
0+00

019+00

035+54

093+36

067+71

019+00

035+54

102+27

050+30

004+66

019+00

035+54

081+80

057+91

074+50

057+00

074+44

057+26

074+56

064+48

057+14

065+13

075+62

053+00

093+36

075+62

067+71

077+66

066+33
065+13

Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study

Levee Stationing Locations
28 APR 06

Projection:
UTM Zone 15, Feet

Datum:
NAD 83

Created by:
USACE, KC District,

GDS Team

Legend
+U Stationing Points

Levee/Floodwall
Missouri River Mile (Points)
Missouri River Mile (Line)0 1,000 2,000

Feet
³

³
STATION KEY:
               Underseepage Points
               Levees and Stability Berms
               Floodwalls
               Closure Structures
               Pump Plants
               Storm Sewers
               Utility Lines

Brown
Green
Gold
Purple
Blue
Red
Gray

East Bottoms Levee Unit
Station 0+00 to 132+00

1 inch equals 800 feet

1-125



+U

+U

+U

+U

+U

+U

+U

+U

362

361

362.9

362.8

362.7

362.6

362.5

362.4

362.3
362.2

362.1

361.9
361.8

361.7
361.6

361.5
361.4 361.3 361.2 361.1

360.9 360.8 360.7 360.6 360.5 360.4 360.3

160+00

172+00

235+00

172+00

211+03

Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study

Levee Stationing Locations
28 APR 06

Projection:
UTM Zone 15, Feet

Datum:
NAD 83

Created by:
USACE, KC District,

GDS Team

Legend
+U Stationing Points

Levee/Floodwall
Missouri River Mile (Points)
Missouri River Mile (Line)0 1,000 2,000

Feet
³

³
STATION KEY:
               Underseepage Points
               Levees and Stability Berms
               Floodwalls
               Closure Structures
               Pump Plants
               Storm Sewers
               Utility Lines

Brown
Green
Gold
Purple
Blue
Red
Gray

East Bottoms Levee Unit
Station 128+43 to 265+20

1 inch equals 800 feet

1-126



+U

+U

+U

+U

+U

+U

+U

+U

+U

+U+U

+U

+U+U+U

+U+U+U+U+U+U+U+U+U+U

+U

+U

360

359

358

360.3 360.2
360.1

359.9

359.8

359.7

359.6

359.5

359.4

359.3

359.2

359.1

358.9

358.8

358.7

358.6

358.5

358.4

358.3

358.2

358.1

357.9

357.8

347+96

298+05

285+00

295+00

331+00

351+50351+44

349+14

295+00

351+53
351+39351+36

351+34351+30
351+15351+03

350+87350+73
350+60

349+09348+90
348+83

Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study

Levee Stationing Locations
28 APR 06

Projection:
UTM Zone 15, Feet

Datum:
NAD 83

Created by:
USACE, KC District,

GDS Team

Legend
+U Stationing Points

Levee/Floodwall
Missouri River Mile (Points)
Missouri River Mile (Line)

0 1,000 2,000
Feet

³

³

STATION KEY:
               Underseepage Points
               Levees and Stability Berms
               Floodwalls
               Closure Structures
               Pump Plants
               Storm Sewers
               Utility Lines

Brown
Green
Gold
Purple
Blue
Red
Gray

East Bottoms Levee Unit
Station 260+44 to 375+00

1 inch equals 800 feet

1-127



+U

+U

+U

+U

+U

+U

+U

+U

+U+U
+U

+U

+U

+U

+U

+U

+U

+U
+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

+U

+U+U

+U

+U

+U+U+U

+U+U+U+U+U+U+U+U+U+U

+U

+U

+U
+U

+U

+U+U

+U

+U

+U

+U

358

358.1

357.9

501+00

479+67

433+00

414+00

385+00

347+96

416+00

501+00

375+00

433+00

452+50

471+70

461+11

456+02

363+20

410+85 404+00

479+74

454+90
454+00

405+00

479+67 478+78

475+08

473+35
472+55

475+40 472+98

401+00

500+25

476+10

351+50351+44

349+14

452+50

401+00

468+65 467+35

402+00

351+53
351+39351+36

351+34351+30
351+15351+03

350+87350+73
350+60

349+09348+90
348+83

Kansas Citys, Missouri and Kansas
Flood Damage Reduction Project Feasibility Study

Levee Stationing Locations
28 APR 06

Projection:
UTM Zone 15, Feet

Datum:
NAD 83

Created by:
USACE, KC District,

GDS Team
Legend

+U Stationing Points
Levee/Floodwall
Missouri River Mile (Points)
Missouri River Mile (Line)0 1,000 2,000

Feet ³

³
STATION KEY:
               Underseepage Points
               Levees and Stability Berms
               Floodwalls
               Closure Structures
               Pump Plants
               Storm Sewers
               Utility Lines

Brown
Green
Gold
Purple
Blue
Red
Gray

East Bottoms Levee Unit
Station 375+00 to 501+00

1 inch equals 800 feet

1-128



EXHIBIT A-1.7 
Fairfax-Jersey Creek Unit – Levee/Floodwall Features Inventory 
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Fairfax-Jersey Creek Unit

UTILITY LINES

Station (ft.) Function Conduit 
Composition Conduit Size Conduit Length Below 

Flood Protection (ft.) Control Structure Type Analysis Comments

10+60 Sanitary sewer CIP 10" * N/A Abandoned River Rail Elevator Sewer

24+54 Sanitary sewer CIP 16" * Gate Valve, Sluice Gate, and 
Flap gate N/A Serves Cold Storage area riverward of floodwall

45+44 Industrial water SP 20" 90' Flap gate N/A Phillips Petroleum

50+42 Unloading dock pipe SP 8" 240' * N/A Williams Loading Dock

55+40 Petroleum SP 1.3', 0.23', 0.13' N/A N/A N/A Phillips Petroleum - plugged

84+00 * SP 20" 125 Flap gate N/A Phillips Petroleum - plugged

108+59 Gas line SP 6" 210' N/A N/A Williams - plugged

109+50 Gas line SP 4-12" 150' N/A N/A Williams Bros. pipe line

149+00 Storm sewer/wells SP 54" 90' Flap gate N/A PP/ F-6, abandoned

175+00 Storm sewer SP 30" 260' Flap gate and gate valve N/A Plugged

232+56 Petroleum SP 8" 168' N/A N/A Williams Bros. pipe line

233+50 Petroleum SP 3-8" 174' N/A N/A 3 - Williams Bros. pipe line

242+00 Petroleum SP 2-12" 230' N/A N/A 2 - Williams Bros. pipe line

285+87 Discharge SP 54" 210' Butterfly valve N/A Quindaro Power Plant/Line D

286+00 Discharge SP 108" 210' Butterfly valve N/A Quindaro Power Plant/Line C

286+14 Discharge SP 108" 210' Butterfly valve N/A Quindaro Power Plant/Line B

286+26 Discharge SP 8" 210' N/A N/A

286+34 Water intake SP 108" 210' Butterfly valve N/A Quindaro Power Plant/Line A

286+55 Electric RCB 1'4"Wx3'H 120' N/A N/A 12 - 4" Electrical fiber ducts

292+69 Storm sewer CIP 30" * Flap gate and gate valve

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

293+60 Water intake CIP 48" * *

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

Quindaro Power Plant/No. 1 & 2

293+70 Water intake CIP 48" * *

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

Quindaro Power Plant/No. 1 & 2

293+84 Water intake CIP 24" * *

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

Quindaro Power Plant/No. 1 & 2

293+89 Water intake CIP 48" * *

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

Quindaro Power Plant/No. 1 & 2

295+59 Sanitary sewer CIP 6" * Flap gate and gate valve

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

297+92 Water line SP 30" * N/A

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

Plugged and abandoned

298+04 Water line SP 30" * N/A

Adjust new pile spacing and 
bridge to protect utility line; 
Refer to the Civil Chapter of 

this Appendix

Plugged and abandoned

307+89 Overflow SP in CMP 36" IN 48" 30' Flap gate and sluice gate N/A

312+28 Water line SP 36" 10' N/A N/A

313+17 Sanitary sewer CIP 24" 10' Sluice gate N/A

*Information not found
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EXHIBIT A-1.8 
North Kansas City (Airport) Unit – Levee/Floodwall Features Inventory 
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EXHIBIT A-1.9 
North Kansas City (Lower) Unit – Levee/Floodwall Features Inventory 
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North Kansas City - Lower Unit

UTILITY LINES

Station (ft.) Function Conduit 
Composition Conduit Size

Conduit Length 
Below Flood 

Protection (ft.)

Control Structure 
Type Analysis Comments

0+90 Water line * 36" 110' N/A N/A

5+70 Gas main SP 6" * N/A N/A

12+21 Natural gas Iron pipe 3" * N/A N/A

12+29 Sanitary sewer Iron pipe 20" * N/A N/A

19+33 Water intake RCP 78" * 6 Sluice gates N/A

19+83 Water line CIP 8" * Valve N/A

22+97 Electrical conduit N/A 2-5" * N/A N/A

22+97 Water intake SP 2-60" * * N/A 2 pipes

22+97 Water line CIP 6" * N/A N/A

23+03 Water outlet RCP 6" * * N/A

23+53 Effluent RCP 54" * * N/A

217+10 Sanitary sewer CIP 8" 140' *
Refer to the Civil 
Chapter of this 

Appendix

269+47 Industrial water CIP 24" 150' *
Refer to the Civil 
Chapter of this 

Appendix

390+00 Water force main * 24" to 30" 140' N/A N/A

391+46 Gas main Iron pipe 30" * N/A N/A

413+28 Water main * 12" 60' N/A N/A

425+00 Fiber optic cable * * 110' N/A N/A

426+00 Fiber optic cable * * N/A N/A N/A

433+90 Storm sewer SP 10" 130' * N/A Abandoned

438+22 Gas main SP 6" 190' N/A N/A

438+47 Water main CIP 8" 190' N/A N/A

445+00 Water main * 16" * * N/A

447+00 Water main * 12" * * N/A

462+65 Sanitary sewer Iron pipe 20" 200' N/A N/A

447+00 Water line SP 16" 120" N/A N/A

* Information not found
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