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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers (USACE), Kansas City District (CENWK), in
cooperation with the Kansas City Missouri (KCMO) Water Services and Public Works
Departments, proposes to design a streambank stabilization project under the authority of
Section 14 of the Flood Control Act of 1946 (Public Law 79-526), as amended. The
proposed design addresses the eroding banks of the Blue River along the Blue River
Road roadway embankment in Jackson County, Missouri. Increased streambank erosion
and loss of material near the roadway embankment has put the stability of the riverbank
and Blue River Road in jeopardy. The current rates of erosion for the bank of the Blue
River vary between the eight different locations. Subjective estimates of the time until
the bank and terrace erosion may physically undermine the roadway embankment are 5 to
25 or more years, depending on the location. Any further erosion and loss of
embankment will continue to lower the stability of the roadway and potentially damage
sewer and water infrastructure.

The recommended plan to address the problem is the National Economic Development
(NED) Plan which maximizes the net benefits of project implementation.

Subject to National Environmental Policy Act (NEPA) analysis, the adverse
environmental effects associated with the NED Plan are expected to be short term/minor
impacts primarily related to land disturbance during construction. The NED Plan would
be unlikely to result in adverse impacts to any Federally-listed threatened or endangered
species or their habitat, wetlands, or properties listed, proposed for listing, eligible for
listing, or potentially eligible for listing in the National Register of Historic Places.
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1.0 INTRODUCTION

1.1 Purpose and Need

This study addresses bank instability and slope stability problems of Blue River and
roadway embankments in the vicinity of Blue River Road, owned/operated/maintained by
Kansas City Missouri Public Works and Water Services Departments. Vicinity and
location maps for the project are shown in Appendix A - Exhibit 1, and the general layout
of the site is depicted in Appendix A - Exhibit 2. Erosion along the Blue River banks,
along with other factors, have put the roadway in distress at numerous locations. The Blue
River flow and soil conditions have caused river bank instability and potential roadway
slope stability problems. A series of high flow events is likely to erode the banks further
and put the roadway embankment in a state of further distress.

The purpose of the Preliminary Assessment Report is to document the site visits, assess the
stability problems, inventory current site conditions and forecast future conditions, provide
and compare conceptual alternatives with respect to feasibility, and make a
recommendation as to the preferred alternative to accomplish the emergency streambank
protection repairs. The overall objectives for the project are:
e Determine if Federal participation in the streambank project is warranted
e Compare concept design alternatives in relation to project costs and benefits and
select the most efficient solution in terms of protection reliability, project costs, and
net benefits
e Complete feasibility and final design of the recommended project solution
e (Complete the bidding phase and award a construction contract
e Construct the repair/rehabilitation

1.2 Study Authority

Section 14 of the 1946 Flood Control Act (Public Law 79-526), as amended, provides
authority for the U.S. Army Corps of Engineers (USACE) to plan and construct emergency
streambank and shoreline protection projects to protect endangered highways, highway
bridge approaches, public facilities such as water and sewer lines, churches, public and
private nonprofit schools and hospitals, and other nonprofit public facilities. A Section 14
project may include new streambank or shoreline protection works, or may repair, restore,
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or modify existing works. A project is accepted for construction only after investigation
shows its engineering feasibility, environmental acceptability, and economic justification.
The Federal share of costs for any one Section 14 project may not exceed $5,000,000.

1.3 Study Area Description

The project area is located near Blue River Road along the Blue River in the southwest
portion of Kansas City, in the south west part of Jackson County, Missouri. Location 1.12
and 1.13 are in Section 16 of Township 47 North, Range 33 West. Locations 1 and 1.2 are
in Section 33 of Township 48 North, Range 33 West. Location 2, 3, 3.2, and 4 are in
Section 22 of Township 48 North, Range 33 West. The Blue River has created concern
along Blue River Road. The right bank, which is less than 100 feet from the edge of road
in some areas, has slope stability concerns. Note that left and right designations in this
report are always referenced looking downstream. This is a dynamic river system that has
some channelization downstream and upstream of the locations of concern.

The City of Kansas City, Missouri owns Blue River Road, which generally is located in a
relatively narrow strip of right of way. Areas between the roadway and the river, as well
as the river itself, are generally owned by Jackson County, Missouri. There are a few areas
where the adjacent land is owned by the City or the Missouri Department of
Transportation.

The vicinity and location maps are shown in Appendix A - Exhibit 1. A general site layout
can be found in Appendix A - Exhibit 2. A preliminary screening matrix, which includes
the approximate distance from each location to the roadway, can be found in Appendix A —
Exhibit 3.

Location 1

Location 1 is just north of Highway 50/Interstate 435, west of Blue River Road, on the
right bank of the Blue River. There is approximately 130 feet from the edge of the roadway
to the edge of the river bank.

Location 1.2

Location 1.2 is just south of Highway 50/Interstate 435, west of Blue River Road, on the
right bank of the Blue River. There is approximately 80 feet from the edge of the roadway
to the edge of the river bank.

Location 1.12

Location 1.12 is located approximately one-half mile north of Blue Ridge Boulevard on
Blue River Road on the right bank of the Blue River. There is approximately 50 feet from
the edge of the roadway to the edge of the river bank.



Location 1.13

Location 1.13, the southern-most point of interest is located about one-quarter mile north of
Blue Ridge Boulevard on Blue River Road on the right bank of the Blue River. It is
approximately 1000 feet south of location 1.12. There is about 80 to 100 feet of separation
from the edge of the roadway to the edge of the river bank.

Location 2.0
Location 2.0 is approximately 1400 feet northeast of Prospect Avenue. There is
approximately 100 feet from the edge of the roadway to the edge of the river bank.

Location 3.0
Location 3.0 is the most northern location, approximately 750 feet northeast of Location
3.2. The river bank is approximately 80 feet from the edge of the roadway.

Location 3.2
Location 3.2 is approximately 900 feet northeast of East 87" Street. There is
approximately 300 feet from the edge of the roadway to the edge of the river bank.

Location 4.0
Location 4.0 is approximately 850 feet southwest of Highway 71. There is approximately
120 feet from the edge of the roadway to the edge of the river bank.

1.4 Background Information

Blue River Road is a two lane route built in the late 1920’s. Blue River Road stretches from
Blue Ridge Boulevard on the south end of the project to Gregory Road on the north end.
After a high flow event in 2010, Blue River Road was closed, at Location 1, from Chestnut
Drive, at the south end of the closure, to 0.65 miles south of Bannister Road at the north
end. KCMO Public Works Department contracted Geotechnology Inc. to prepare a
geotechnical report to evaluate the subsurface conditions and determine the probable cause
of pavement distress for Blue River Road. Their report, Blue River Road Geotech Study, as
well as Blue River Road Condition Survey prepared by TapanAm Associates, Inc, as an
attachment to the study, was used as reference in the development of this report.

1.5  Analysis of Project Photographs

Aerial Photographs

Aerial photos were taken from Google Earth Pro for various years from 1991 to 2016 and
from aerial imagery provided by the Kansas City Missouri Water Services and Public
Works for 1990, 2000 and 2010. These photos show rapid bank erosion of right bank of
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the Blue River at Location 1.13. No other locations currently display any rapid erosion.
The aerial photos can be seen in Appendix A — Exhibit 4.

Site Inspection Photographs

Inspection photographs from November 07, 2016 and November 21, 2016 site visits are
included in Appendix A - Exhibit 5. Observations and discussions from the site visits are
located in Section 4.1 (Site Visits) of this report.

1.6 Problems and Opportunities

Problems:

Location 1
e 30 waterline on east side of road
e Road stability issues, road closed here since June 15,2010
e Bank erosion

Location 1.2
e 30 waterline on east side of road
e Bank erosion
e Road stability issues

Location 1.12
e Bank erosion
e Road stability issues

Location 1.13
e Rapidly moving bend
e Bank erosion
e Road stability issues

Location 2.0
e 48” sewer (below river bed elevation)
e Bank erosion
e Road stability issues

Location 3.0
e Bank erosion



e Road stability issues

Location 3.2
e Bank erosion
e Road stability issues

Location 4.0
e 48” sewer (below river bed elevation)
e Bank erosion
e Road stability issues

Opportunities:
e Flattening of bank with rip rap protection
e Reconstruction of bank with engineered fill
e For location 1.13 only, LPSTP or Jetties
e In concurrence with the bank stabilization, the roadway embankment will also have
to be improved to ensure its stability.

1.7 Planning Objectives

e Stabilize channel banks

e Not unduly affect flood conditions (Blue River Floodway, no rise in WSE; avoid
100 year impacts to existing structures in Kansas City.)

e Minimize environmental effects and enhance as possible

e Avoid hydraulics impacts to opposite and downstream banks

1.8 Planning Constraints

e Requirements of the Section 14 Program
o Project must focus on preventing erosion
o Threat must be imminent to infrastructure
o Infrastructure should be public
e FEMA requirements
e Project must be acceptable by the city of Kansas City Water Services Department,
Kansas City Public Works Department, and the Corps of Engineers Regulatory.



2.0 ANALYSIS OF THE STREAMBANK EROSION PROBLEM

2.1 Flow Conditions

The Blue River is generally subject to flashy flows, leading to frequent flooding,
according the Missouri Department of Conservation. The high flows and high velocity
conditions result in the erosion of river banks along the Blue River Road. Extensive
channelization of the Blue River, as well as localized natural or manmade shortening of
the channel, could contribute to the changing river conditions and enhanced meandering.
The channelization is demonstrated in Appendix A- Exhibit 6. The streams location from
the USGS 1934 topographic map has been superimposed onto the USGS topographic
map from 2015. The distance between the top of banks for the river channel range from
80-ft to 120-ft wide in the vicinity of the project. The thalweg of the river follows a
channel ranging from 50-ft to 70-ft in width. The banks of the Blue River are eroded by
natural processes or channelization which can result in higher flow or channel
downcutting. Bank erosion or channel downcutting may result in long term steepening
of existing adjacent roadway slopes. Slope stability may also be affected by water level
rise and rapid fall. As water rises on the roadway embankment and as the water recedes,
excess hydrostatic pressures in the soil causes reduction in shear strength and contributes
to slope instability. Additional contributions to erosion come from isolated high energy
flows and corresponding velocities during storm events. The high energy flows have the
ability to displace bank soil by impingement, and transport and redistribute bedload
material. Most of the bedload material observed was clay. The roadway failure at
location 1 is directly related to a high flow event in 2010. The flow rates and velocities of
Blue River are available in Table 1 in Section 3.1.

2.2 Materials

The materials comprising the Blue River channel, stream banks, and terraces within the
valley within the reach of these 8 locations consist of alluvium and colluvium and
characterized by clay soils with mixtures of limestone rock gravel, fragments, and boulders.
The larger limestone fragments derived from upstream bedrock naturally armor the stream
bed and banks at a few of the 8 locations. The right bank at location 1.12 shows exposed
intact shale bedrock with interbedded limestone layers.

23 Geological Assessment

Location 1

Blue River Road in this location was closed on June 15, 2010 due to catastrophic roadway

and pavement movement and remains closed. Location 1, with an approximate length of
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800 feet, has observed scarps along the roadway length and pavement with horizontal and
vertical displacements of several feet. Roadway distress is characterized as a deep-seated
global stability failure with the failure plane extending as deep as the top of sloping shale
bedrock. Seventeen borings and 4 test pits were performed during a previous investigation
by Geotechnology at this location to aid in evaluating the failure. The borings indicate
overburden consists of lean to fat clay fill, mixtures of clay, gravel, brick, and asphalt fill,
and lean to fat clay colluvium over bedrock. The fill may have been placed as the original
roadway embankment or regrading of a previous failure. The depth to shale bedrock varies
from approximately 5-10 feet on the east side of the roadway to approximately 34 feet
between the west side of the roadway and the Blue River. A 30-inch water line at the
location ruptured in January 2013 (mostly likely due to ground movement). Emergency
repairs included relocation and installation of approximately 800 feet of new water line on
the east side of Blue River Road. Based on comparison of 2014 photos and 2016 recent
observations, the landslide mass has continued to move.

Location 1.2

Location 1.2 has an approximate length of 180 feet with observed pavement longitudinal
cracking. Pavement has been overlaid since the previous study May 2013 photos, thereby
covering some of the previous study noted distress. Roadway distress is characterized as
slope instability due to possible combination of uncontrolled fill, poor drainage, and soft
foundation soils. Four borings were performed during the previous investigation by
Geotechnology at this location to aid in evaluating distress. Fat clay fill and colluvium
with clayey gravel overlie shale bedrock at a depth of 30 to 34 feet.

Location 1.12

Location 1.12 has an approximate length of 300 feet with observed pavement longitudinal
cracking and deformation/subsidence. Pavement has been locally patched since the
previous study May 2013 photos, therefore covering some of the previous study noted
distress. Roadway distress is characterized as slope instability due to possible combination
of uncontrolled fill, poor drainage, soft foundation soils, and sloping shale bedrock. Eleven
borings were performed during the previous investigation by Geotechnology at this
location to aid in evaluating distress. A mix of clay fill with limestone fragments and
boulders overlie shale bedrock at a depth of 5 to 15 feet.

Location 1.13

Location 1.13 has an approximate length of 300 feet with observed pavement longitudinal
cracking and deformation. Some localized pavement repairs appear to have been
performed since the previous study May 2013 photos, thereby covering some of the
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previous study noted distress. Roadway distress is characterized as slope instability due to
possible combination of uncontrolled fill, poor drainage, soft foundation soils, and sloping
shale bedrock. Ten borings were performed during a previous investigation by
Geotechnology at this location to aid in evaluating distress. The borings indicate 5 to 15
feet of clay fill mixed with limestone fragments and boulders over fat clay over shale
bedrock at a depth of 9 to 20 feet.

Location 2.0

Location 2 has an approximate length of 250 feet with observed pavement longitudinal and
irregular cracking with vertical and horizontal deformations. Pavement has been locally
patched since the previous study May 2014 photos. Roadway distress is characterized as a
deep-seated global stability failure with the failure plane extending as deep as the top of the
sloping shale bedrock. Seven borings and one test pit were performed during a previous
investigation by Geotechnology at this location to aid in evaluating the distress. The
borings indicate fat clay fill/colluvium with limestone gravel and boulders overlie shale
bedrock at a depth of 10 to 35 feet.

Location 3.0

Location 3 and immediate adjacent location 3.2 have a combined approximate length of
510 feet with observed pavement longitudinal cracking with vertical and horizontal
deformations. Pavement has been overlaid since the previous study May 2014 photos,
therefore covering some of the previous study noted distress. Roadway distress is
characterized as a deep-seated global stability failure with the failure plane extending as
deep as the top of the sloping shale bedrock. Six borings were performed during a previous
investigation by Geotechnology at this location to aid in evaluating the distress. Lean to fat
clay fill/colluvium overlie shale bedrock at depths of 8 to 33 feet. Large rock blocks and
rock debris from an uphill rock slope failure have been placed on the downbhill slope of the
roadway above the river. The addition of the rock may be contributing additional driving
force to the failure. Uphill rock fall hazard was observed at this location. The rockfall
appears to be active and presents a hazard to travelers by encountering unexpected rocks on
the road or by rockfall itself.

Location 3.2

Location 3.2 has an approximate length of 100 feet with observed pavement longitudinal
cracking. Pavement has been overlaid since the previous study May 2013 photos, therefore
covering some of the previous study noted distress. Roadway distress is characterized as
slope instability due to possible combination of uncontrolled fill, poor drainage, and soft
foundation soils. Five borings were performed during a previous investigation by
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Geotechnology at this location to aid in evaluating distress. Borings indicate lean to fat
clay fill/residual soil overlie shale bedrock at depths of 14 to 20 feet.

Location 4.0

Location 4 consists of a limestone block gravity retaining wall with length of 430 feet
supporting the roadway. Roadway distress is observed as minor pavement longitudinal
cracking. A barrier has been set at the west edge of the pavement along an approximate
30-foot section near the north end of the wall due to deterioration/failure of the rock
retaining wall. Roadway distress appears to be due to poor drainage and deterioration and
instability of the rock wall. No borings were previously performed by Geotechnology at
this location to aid in evaluating distress. Roadway distress will increase as the rock wall
continues to deteriorate from lack of maintenance.

2.4 Rate of Erosion

Through the comparison of the progression of aerial photographs from 1990 through 2016,
the estimated time of failure due to erosion was determined at each location. In all
locations, excluding Location 1.13, the thalweg appears to be in the same location. Refer
to Exhibit 4 for the historic aerials. While the thalweg and the toe of the bank have been
relatively stable during the period of the assessment, almost all of the locations have
experienced upper bank erosion and steepening of the natural terrace between the top of the
river bank and the toe of the roadway embankment. It is believed that this loss of material
from the riverbanks and the terraces could be a contributing factor to the roadway
embankment stability issues and will continue to be so as the erosion worsens. The time
estimates below are subjective estimates of the time until the bank and terrace erosion may
physically undermine the roadway embankment. It is believed that the rate of erosion is
increasing due to urbanization of the watershed and increases in flood flow durations and
velocities.

Location 1

e 5-10 years until failure due to river erosion

Location 1.2

e 10+ years until failure due to river erosion

Location 1.12
e 5-25 years until failure due to river erosion



Location 1.13
e 5-10 years until failure due to river erosion
e 2007- First signs of erosion
e 2009 — Major erosion visible
e Rapid erosion of right bank

Location 2.0

e 10+ years until failure due to river erosion

Location 3.0

e 10+ years until failure due to river erosion

Location 3.2

e 25+ years until failure due to river erosion

Location 4.0

e 10+ years until failure due to river erosion

2.5 Timetable for Protection

The erosion of the upper bank and the adjacent terraces is already believed to be a
contributor to the ongoing roadway stability problems. If that is the case, then it is
important to halt that erosion well before it reaches the roadway embankment and
physically undermines it. Historically, the upper bank and terrace erosion is likely directly
related to larger flow events, and can occur relatively rapidly during individual events.
Therefore, we recommend that stabilization for all locations except 3.2 be implemented as
soon as reasonably possible within the normal progression of Section 14 projects.

3.0 SITE HYDROLOGY AND HYDRAULICS

3.1 Discharges

The segments of the Blue River proposed for stabilization is composed of two major
drainage areas, one above the confluence with Indian Creek and one below. Locations 1,
1.2, 1.12, and 1.13 are above the confluence of Blue River and Indian Creek so they are in
the same drainage area. Locations 2, 4, 3.2 and 3 are below the confluence of Indian Creek.
Both drainage areas are mostly developed, with a lot of residential areas. The riparian
corridor is comprised mostly of trees, brush, and grass. Blue River is a tributary in the
middle of the Missouri River drainage basin.
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To determine the velocities of the river, velocity distributions were mapped in the HEC-
RAS model provided by the city.

Table 1 shows the results of the hydrologic and hydraulic calculations, respectively, using
the data from the HEC-RAS model for discharges in cubic feet per second (cfs) and for the

velocities in feet per second (see Appendix A - Exhibit 8). Fhere-are-noflowgages-onthe-
BlaeRiver:

Table 1 — Hydrologic and Hydraulic Data

Exceedance
Blue River Probability 100.0% 10.0% 2.0% 1.0%
Location LE 2
Return Frequency 1-Year 10-Year 50-Year 100-Year
Discharge (cfs) 5,590 22,936 33,319 39,295
Location 1.13 138079.7
Velocity (ft/s) 6.10 8.77 10.13 10.74
Discharge (cfs) 5,590 22,936 33,319 39,295
Location 1.12 137166.6
Velocity (ft/s) 6.07 11.12 13.05 13.92
Discharge (cfs) 5,149 21,210 32,144 37,292
Location 1.2 117254.7
Velocity (ft/s) 3.37 2.68 2.30 2.29
Discharge (cfs) 5,149 21,210 32,144 37,292
Location 1 113689.6
Velocity (ft/s) 4.52 8.62 9.26 9.78
Discharge (cfs) 11,781 25,854 39,035 44,777
Location 2 101236.3
Velocity (ft/s) 7.11 10.14 12.20 12.80
) Discharge (cfs) 11,781 25,854 39,035 44,777
Location 4 98824.9
Velocity (ft/s) 6.59 8.91 9.74 9.60
Discharge (cfs) 11,781 25,854 39,035 44,777
Location 3.2 96289.9
Velocity (ft/s) 5.58 7.89 9.68 10.27
Discharge (cfs) 11,781 25,854 39,035 44,777
Location 3 95677.5
Velocity (ft/s) 5.90 7.76 9.19 9.78

3.2 Riprap Sizing

Determination of rock gradation was completed using CHANLPRO Version 2 which was
designed by the USACE in November 1999. A velocity of 13.92 (ft/sec) was used as an
estimated bank full velocity which corresponds to the 1% annual chance of exceedance
event. The CHANLPRO calculations specify a range of sizes from 30-in to 33.3-in Doo.
The estimated rock gradation for alternatives consist of a Digo of 36-in, Dso of 21-in, and a
D15 of 15-in. The CHANLPRO output can be seen in Exhibit 9 within Appendix A.
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4.0 DATA COLLECTION

Photos of the project site were taken on multiple site visits conducted by HNTB and the
USACE. The rest of the data collection consisted of site visit observations; discussions
with USACE personnel; and receipt, evaluation, and usage of materials provided by
Kansas City Missouri Water Services and Public Works Departments.

4.1 Site Visits

Site visits were conducted on Monday November 07, 2016 and Monday November 21,
2016.

First Site Visit:

The first site visit was conducted on Monday November 07, 2016. Attending were
representatives of the USACE Kansas City District, HNTB Corporation, Kansas City
Missouri Water Services Department, and Kansas City Missouri Public Works Department.
Locations 1.2 and 3.2 were not visited on the first site visit. The site visit team consisted of

the following:
e William McFarland USACE Project Manager
e John Grothaus USACE Plan Formulation
e Kellen Huffman USACE Hydrology and Hydraulics
e Pete Jarchow HNTB Corporation Project Manager
e (Chad Charest HNTB Corporation Lead Civil Engineer
e  Wayne Duryee HNTB Corporation Lead Geotechnical Engineer
e Alexander Wen HNTB Corporation Geotechnical Engineer
e Olivia Vogelsberg ~ HNTB Corporation Civil Engineer
e Tom Kimes KCMO Water Services Sponsor
e Chad Thompson KCMO Public Works Sponsor
Location 1

e Visible roadway distress approximately 800 feet in length

e Roadway distress includes pavement and side slope vertical and horizontal
displacement of several feet

e Road closed in this area since June 15, 2010

e Narrow bench on top of bank

e 30" water on east side of road

e Bank toe has some rock, intermittently

e Upper bank erosion along approximately 300 feet of bank, 20 to 30 feet in width.
Some erosion of terrace between top of bank and toe of roadway embankment on
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the outside of bend

Location 1.12

Visible roadway distress approximately 300 feet in length

Longitudinal cracking of the pavement as well as deformation/subsidence
Pavement appears to have been locally patched since May 2013 photos

Steep slope continuously from road to channel

Exposed bedrock in areas adjacent to the channel

Rock on upper slope

6’x4’ RCB south of location as well as rock wall

15 feet of soil/limestone rock fill per Geotech Report March 2015

Rock along toe of bank

Scarps and upper bank erosion intermittent along 200 feet of bank, about 20 feet
wide just north of the steeper slope as Blue River Road veers back east away from
the Blue River.

Location 1.13

Visible roadway distress approximately 300 feet in length

Longitudinal cracking of the pavement as well as deformation

Pavement may have had some localized repairs since the May 2013 photos

Riffle at bend, directing water to outside of bend and roadway

Rapidly eroding bend approximately 75 feet long and 50 feet wide just downstream
of riffle. Majority of recent erosion appears to have been between 2007 and 2012.
Upper bank erosion is also occurring on 150 feet of bank, about 20 feet wide, just
downstream of eroding bend.

Minimal rock at toe of slope

Location 2.0

Visible roadway distress approximately 250 feet in length

Pavement cracking present with vertical and horizontal deformations

Pavement has been locally patched since the May 2014 photos taken by TapanAm
associates in their “Blue River Road Condition Survey” completed for the KCMO
Public Works Department

48” sewer present at this location (below river bed elevation)

Sinkhole (1 foot in diameter, 6 feet in depth) located over 48” sewer

Some rock at the toe of the bank

Scarps and upper bank erosion along approximately 200 feet of bank, 40 feet in
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width upstream of bend, upper bank erosion 300 feet in length and about 25 feet
wide downstream of bend. Loss of terrace between top of bank and toe of roadway
embankment on the outside of bend

Location 3

Visible roadway distress approximately 510 feet in length

Longitudinal cracking of the pavement with vertical and horizontal deformations
Location has been overlaid since May 2014 photos

Considerable side slope disturbance due to placing large rock blocks from uphill
rock slope failure. This obscures any side slope instability observation.

Uphill rock slope failure debris has been placed on the downhill slope of the
roadway above the river

Scarps and upper bank erosion along approximately 200 feet of bank and about 20
feet in width, including some erosion of terrace between top of bank and toe of
roadway embankment

Rock fall hazard

Some rock at toe upstream of immediate area

Location 4.0

No visible roadway distress

Minor pavement longitudinal cracking

Manhole with cover blown off located adjacent to wall failure (discovered on
second site visit)

48” sanitary sewer pipe present, located below river bed elevation

Retaining wall present at this location

Barrier set at outer edge of pavement due to deterioration/failure of rock retaining
wall section supporting roadway

Drainage along rock wall in poor condition

Some rock at toe of bank, but bank and toe are uneven

Scarps and upper bank erosion along approximately 300 feet of bank and about 15
to 30 feet in width, including some erosion of terrace between top of bank and toe
of roadway embankment

Second Site Visit:

The second site visit was conducted on Monday, November 21, 2016. Attending were
representatives of HNTB Corporation. All locations were visited with the exception of
Location 1. The site visit team consisted of the following:

14



e Pete Jarchow HNTB Project Manager
e Chad Charest HNTB Lead Civil Engineer
e Olivia Vogelsberg HNTB Civil Engineer

Location 1.2

e Visible roadway distress approximately 180 feet in length

e Longitudinal pavement cracking

e Pavement may have been overlaid at this location since the May 2013 photos taken
by TapanAm associates in their “Blue River Road Condition Survey” completed for
the KCMO Public Works Department

e Scarps and upper bank erosion along 600 feet of bank, 30 to 40 feet wide. Upper
150 feet of bend appears to be aggregating on the outside of bend at road and
opposite bank appears to be eroding

e (Culvert undermining (approximately 5 feet) just downstream of Location 1.2

e 30 waterline on east side of road

e Some rock present along bank toe

Location 3.2

e Visible roadway distress approximately 100 feet in length

e Longitudinal pavement cracking

e Location has been overlaid since May 2013 photos

e Bulge below the roadway

e Trees leaning toward river approximately 200 feet in length along bank indicating
erosion. Small scarp about 30 feet in length and about 10 feet wide just
downstream of leaning trees.

No other significant changes were noted from the previous site visit.

4.2 Additional Sources of Information

Aerial imagery from 1990, 2000 and 2010 was provided by KCMO Water Services along
with the most recent GIS contours and the stream centerline shapefile. Inundation Tiffs
were also provided from KCMO Water Services. Aerial photographs were obtained from
Google Earth Pro and Bing software applications.

The following is a list of the information used for this feasibility report:

e USGS Topographic Map from the USGS National Map Viewer for Grandview,
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Missouri and Kansas for 1934 and 2015

Aerial Photographs dated from 1990 through 2016

CHANLPRO Version 2.0, November 1999

NRCS Soils Report

FHWA HEC-23

NRCS Technical Supplement 14C — Stone Sizing Criteria

“Blue River Road Geotech Study, City Project No. 89008246 by Geotechnology
Inc.

“Blue River Road Condition Survey” prepared by TapanAm Associates, Inc.
Inundation Tiffs
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EXHIBIT 1 - VICINITY AND LOCATION MAPS



Exhibit 1: Vicinity and Location Map
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