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K ‘ INTRODUCTION

1-01 Location of Pumping Stations. The pumping stations covered

in this supplement are identified and located as follows:

Name Levee Section Station

]
: Riverport Section 1 433445
‘ Lower Mill Creek Section 2 695+85
Upper Mill Creek Section 3 228400

\tocations of the pumping stations are shown on Plate Numbers 1, 2, 3 and 4.
'

| The purpose of the pumping stations is to pump runoff from rainfall over the
: levee from the landside or protected side to the riverside during flood
' conditions.

1
1
. 1-02 Contractors.
1-02a The prime contractor for construction of the Riverport and

Lower Mill Creek Pumping Stations was the E. H. Hughes Company of
Jeffersonville, Indiana. Mr. Michael P. Murphy was the home office
represcntative directly responsible for the contract. Mr. Don Barrett was
the superintendent responsible for all onsite operations throughout the
duration of the contract. The E. H. Hughes Company did all concrete work
on the pumping stations and installed the Government turnished Property.
Nine firms subcontracted to the prime contractor for various aspects of §
the construction as follows: :

P PR

e

(1) Electric - Strange Electric Co. :
Louisville, Kentucky 40215

(2) Plumbing - Southern Plumbing & Piping, Inc.
Louisville, Kentucky 40210

(3) Painting - Payne and Hager, Inc.
Louisville, Kentucky 402024

(4) Roofing - Abram Roofing Company
Louisville, Kentucky 40214

(5) Seeding & Sodding - Jacobi Sodding Service, Inc.
Floyd Knobs, Indiana 47119

(6) Masonry - M and 8 Masonry Construction Co., Inc.
New Albany, Indiana 67150
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<: (7) Fence - Builders Unlimited
¥Yairfield, Ohio 45014

(8) Reinforcing Steel - National Reinforcing Steel
Louisville, Kentucky 40209

(9) Earthwork (Sitework) - Cundiff Construction Co., Inc.
Louisville, Kentucky 40201

1-02b The prime contractor for construction of the Upper Mill
Creek Pumping Station was Batteast Construction Company of South Bend,
Indiana. Mr. Eugene Staszewski was the home office representative directly
responsible for the contract. Mr. Del Shanks was the superintendent
responsible for onsite operations. Batteast Construction Company performed
the concrete work on the pumping station. The following firms contracted
to the prime contractor for various aspects of the construction:

(1) Site Dewatering - Kelley Contract Dewatering Co.
Wyoming, Michigan 49508

(2) Earthwork ~ RAM Engineering & Construction, Inc.
Louisville, Kentucky 40232

Chilton Engineering & Construction, Inc.
Louisville, Kentucky 40218

. (3) Reinforcing Steel - South Central Erectors
I South Bend, Indiana 46617

; (4) Guard Rail - Kentucky Guard Rail Company, Inc.
Elizabethtown, Kentucky 42701

(5) Electric - Henderson Electric Co., Inc.
Louisville, Kentucky 40213

L e

(6) Mechanical - drock Electric Company, Inc.
Clarksville, Indiana 47130




1-03 Contract Supervision.

a. Government personnel responsible for onsite administration

of work on Riverport and Lower !Mill Creek Pumping Stations were:

(1) Mr. Kenneth Ladd - Resident Engineer
(25 May 1979 through 19 October 1980)

Mr. Gary V. Fitzgerald ~ Resident Engineer
(20 October 1980 through Completion)

b. Government personnel responsible for onsite administration

of work on Upper Mill Creek Pumping Station was Mr. Gary V. Fitzgerald -
Resident Engineer

I o I o
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FOUNDAT10N EXPLORATIONS

2-01 Subsurface lnvestigations Prior to Construction.

a. Riverport Station - The subsurface conditions were
investigated by drive sample, hand auger and undisturbed Denison tube
sampling. Borings D-816 and UD-512 were drilled to determine the soil
conditions in this area. Locationsof the borings are shown on Plate
Number 2. Logs of the borings are shown on Plate Number 5. Founding
elevation for the structure is 413. The top of Boring UD-512 is elevation
416.8; the bottom of the hole is elevation 366.8. Alluv1al, silty to lean
clays were encountered between elevations 416.5 and 395 overlying fine to
coarse grained sand of 5lac111 oulwash ovrigin. The top of bedrock is
approximately elevation 327%. Groundwater levels clusely reflect Ohio
River stage levels at any particular time. Normal pool elevation is 383,
An allowable bearing value of 3,000 puunds per square foot is assigned to
the sandy materials on which the structure is founded.

b. Lower Mill Creek Station - The subsurface conditions
were investigated by power auger. dorings 6, bU-106Y through 1072 and
D-154]1 were drilled to define the soil conditions at the structure site.
Location of the borings are shown on Plate Jumber 3. Logs of tae borings
are shown on Plate Number 5. Boring D-1170 was drilled in tiie location
of the pumping station. Founding clevation of the structure is 408.5.
Top of yround was 426.1 and bottom of hole was 3$6.1. Silty to sandy
clay vas encountered overlying sands and gravels at elevation 400.1.
Water was encountered at elevation 390.1. An allowable bearing value
of 3,000 pounds per square foot is assigned to the founding material.

<. Upper Mill Creek Station - The subsurface conditions
at the pumping station were investigated by drive and undisturbed
Shelby tube sampling. Borings U-1019, D-1301 and $-1304 were drilled to
determine the svil conditions in the area. Location of the borings are
shown on Plate Wumber 4. Logs of the bor1n&> are shown on Plate Number 5.
Ground elevation is approxxmately 401% in the area of the borings. From
top of ground to 390— the borings indicated silty clay with trace of sand.
Below elevation 390—, the soil changes to claycy sands and gravel. Bedrock
was encountered at elevation 339> in Boring SDC-1017 which is located
approximately 120 feet from tie pump plant. Bedrock is the New Albany shale
which is a moderately hard carbonaceous shale. Groundwater levels will
closely reflect Ohio River stage levels at any particular time. Normal
pool for the Ohio River is 383 in this area. A bearing value of 4,000
pounds per square foot had been assigned to the in situ silty clay above
elevation 390-. 1t was originally intended that the pump station would
be founded at elevation 406.5~ on the in situ silty clay. The preliminary
investigative data and preliminary design data are presented in Design
Memorandum Number 4. In May 1980 upon digging the inspection trench near
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Station 229= on Levee Section 3, a large quantity of waste fill was encountered.
The waste material was couposed of heterogeneous materials such as soil,
brick, metal, concrete, etc., overlying earlier deposited black flyash.
Engineerin, Division, Geotechnical Branch performed subsequent borings to
determine the extent of the waste material. A representative sample of

the bore logs are shown on Plate Number 6. Locations of the borings are
shown on Plate Number 4, By Modification Number POOOOS to Contract

Number UACW27-78-C-0048 for construction of Levee Section 3, the waste
material was removed from the foundation limits of the pumping station.
During this subsurface exploration by Geotechnical Branch it becamc
apparcnt that tne proposed pump station, if constructed on in situ

material at elevation 406.5~, would be founded on soft clay. A settlement
analysis indicated that if the station was constructed on this material,
approximately six inches of settlement could be expected witiiin nine to

ten months. A plan was developed to remove this soft material to elevation
388 where in=situ foundation sand would be encountered. The excavation would
then be backfilled with sand from the borrow area. The sand from the
borrow area would be permitted to contain a maximum of 20% fines passing
the #200 sieve. This plan was submitted by ORLED-D to Division Engineer,
Ohiv River for consideration by letter dated 9 December 1980. By subsequent
indorsements, concern was expressed by Ohio River Division's personnel that
the refill sand, containing up to 20% fines, would not be as pervious as
tie in place foundation sand and that the plant would not withstand uplift
forces under full flood stage. Ohio River Division's personnel recommended
that positive pressure relief for the foundation be incorporated into the
design. At a meeting in the Louisville District Office on 29 June 1981
between Louisville District Office's personnel and Ohio River Division
Office's personnel, a design was adopted for positive pressure relief
ccmposgd of lateral drains with the capacity for a maximum computed flow

of (37— CFS), a three feet thick drainage blanket and outlet manholes that
permit inspection of the drainage system. The foundation drain system

is shown on Plate Number 10. On top of this drainage system which was
installed at elevation 388, refill sand from the borrow area would be
Placed to elevation 406, the founding elevation of the pump plant slab.

e s

2-02 Subsurface Investigations During Construction. Investigations
during construction consisted of visual inspection after excavation to the
required lines and grades (see paragraph 4-02a). The sand refill required
to bring the excavation up to the founding elevation was subjected to both
Quality Assurance and Quality Control testing. Along with visual inspections,
density and gradation tests were performed.




i 3-01 Topography. The topography of Southwestern Jefferson County
in the Ohio River flood area is essentially flat to very slightly rolling.
Scveral terraces, ranging from 10 to 20 feet in height, have been developed
_ during adjustment of the Ohio River to its present channel following the
v end of the Pleistocene Epoch. Relief ranges from elevation 385 at water's
edge to about 435~ Locally, the terrain is broken by narrow tributary
valleys entering the Ohio River such as Mill and Pond Creeks.
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3-02 Project Geology. The project area is located in an area
of deep overburden material of glacial origin ranging from clays to sandy
gravels. For the most part, the overburden represents outwash deposits
following the Illinoian glacial retreat. Uepth of the overburden ranges
from 50 to 10U feet. Ten to 20 feet of recent alluvium overlies the
glacial outwash deposits along the Ohio River bank and in the small
tributary valleys and consists primarily of clays, silts and locally
restricted areas of gravelly sand. The outwash is primarily gravelly sand
to sandy gravel overlain and interbedded with silts and clays at the higher
elevations. Seepage will not be a problem at these sites because of the
depth of impervious cover. Bedrock consists of clay shale of the New
Providence formation of Mississippian Age. Bedrock relief along the axis
of the project ranges from elevation 326 to about 340 except at the south
end of the project where the levec ties into bedrock hills.
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EXCAVATION PROCEDURES FIR FOJJUATIONS

4-01 Method of Excavation.

a. Riverport - The contract plans and specifications
required the pumping station to be built essentially on existing material
after excavation to the required grade. The foundation was excavated to
the required grade using a tracked front end loader, tracked backhoe and
dump truck. The foundation material encountered was a silty clay that
provided a firm foundation. No overexcavation or undercut was required;
the lean concrete mat was placed directly on the clay foundation at the
specified elevation.

b. Lower Mill Creex ~ The contract plans and specificativis
required the pumping station to be built essentially on existing material
after e¢xcavation to the required grades. The foundation was excavated to
the required grades using a tracked front end loader, tracked backhoe and
dump truck. The foundation material ewcountered was a lean clay that
provided a firm foundation. No overexcavation or undercut was required;
the lean councrete mat was placed directly on the clay foundation at the
specified elevation.

c. Upper Mill Creek - The contract plans and specifications
required that a dewatering system be installed, the ground water table
lovered at least five feet beluw excavation aud the foundation be excavated

to elevation 385.0. Previous investijzations had shown that elevation 3885 was

the bottom elevation of impervious clay and the toup elevation of in-situ
pervious sand. The contractor installed an approved dewatering system as
shown on Plate Number 7. The contractor requested permission to furnish
three each 15 d.P. pumps capable of pumping 600 GPM each and four each

30 i.P. pumps capable of pumping 600 GPM each in lieu of the specified

750 GPM pumping capacity on cach well. The request was coordinated with
personnel in District Office Construction Division and Engineering Division
Geotechnical Branch and approval was given to the request. The location

of the 15 H.P. and 3G H.P. pumps is shown on Plate Number 7. Details of
the contractor's dewatering well and excavation plan are shown on Plate
Number 8. The dewatering wells were installed using the tip elevation of
340, The well points for monitoring the ground water levels were installed
with a tip elevation of 380, On 27 October 1981, the contractor began
pumping the dewatering wells; ground water e¢levation was 385+, By

31 October 1981, the ground water had been lowered below elevation 380 and
all monitoring wells were dry. The dewatering system kept the ground water
below elevation 380 duriny the entire foundation excavation and refill
operation which was completed on 2 December 1981; thus, no ground water
problems were experienced during the foundation excavation and refill
operations. The carthwork subcontractor excavated the foundation area

using a tracked backhue and tup loaded scrapers which hauled the material to

the disposal area. The stonc filter material and the refill sand from
the burrow area were dumped and bladed into place in lifts using a small

w ‘r’,’.’-‘a\v < .
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dozer. The matcrials were compacted using a tow type vibratory roller. A
backhoe was uscd to excavate through the stone filter material to permit
installation of the lateral drainage pipes. 7The sand refill material from
the borrow arca was of exceptional quality counsidering that it was not a
processed material.

4-02 Deviations From Planned Conditions.

a. Upper Mill Creek - Wnen the contractor had excavated
to elevation 388 on 6 November 1981, it became apparent by visual
observation that the silty clay had not been removed over the entire
foundation area. Approximately one-third of the foundation on the south
side of the pump plant was acceptable; the clay had been completely
removed and the in-situ pervious sand had been exposed. On the north side
of the foundation, large seams or lenses of the clay were randomly interspersed
in the sand. Some test pits were dug and it was determined that as much as
five or six more feet of the clay lenses would need to be removed to expose
the sand. The clay lenses were removed by modification to the contract and
refilled with sand from the borrow area. Personnel from the Resident Office,
District Office Construction Division and Engineering Division Geotechnical
Branch inspected the foundation after the clay lenses were removed and agreed
that the in-situ sand had been exposed over the entire foundation area as
was originally intended. letails of the excavation below elevatinn 388 are
shown on Plate Number 9 and in the photographs in this supplement.




POSSIBLE FUTURE PROBLEHS

5-01 Conditions That Could Produce Problems.

a. There were no founding conditions encountered on the
pumping stations that are anticipated to produce future problems. The
only conditions that deviated from planned conditions were discussed in
paragraph 4-02 and that condition was corrected.

b. At the Upper Mill Creek Pumping Station, the
heterogeneous material discussed in paragraph 2-Olc was not entirely
removed from beneath the electrical substation. Based upon a
determination by personnel from Engincering Division, the electrical
substation will be founded on a minimum of ten feet of suitable refill
material placed over the heterogeneous material. It is not anticipated
that this condition will produce a futurc problem but it is considered
worthy of mention.

5-~02 Recommended Observations. On yearly inspections and after

every flood condition has receded, backfill around all plants should be

monitored for any scttlement or indications of problems. The silty, sandy

material at the Riverport Station used for constructing the electrical
substation foundation and for backfill at the pumping station should
warrant specific observarion., All subsurfacc drains should be inspected
to insure that they are functional and not clogged; specific emphasis
should be placed on the subsurface drainag;e system at the Upper il
Creek Station., The electrical substation at the Upper Mill Creek
Station should be monitored for any indication of settlement. 1t is
also recommended that the structure walls at all stations be inspected
for settlement cracking and the alignment of the discharge pipes be
checked for settlement.
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North Side Excavation at Elevation 388.0
UPPER AILL CREEK PUMPING STATION
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East Side Excavation at Elevation 388.0
UPPER MILL CREEK PUMPING STATION
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Southeast Corner at Elevation 383.0
UPPER MILL CREEK PUMPING STATION

Northwest Corner Excavation Undercut Below Elevation 388.0
UPPER MILL CREEK PUMPING STATION




Southwest Corner Undercut Below Elevation 383.0
UPPER MILL CREEK PUMPING STATION

Northeast Corner Excavation to 388.0 and Undercut
UPPER MILL CREEK PUMPING STATION
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Northwest Corner Undercut 3elow Elevation 388.0
UPPER MILL CREEK PUMPING STATION

Northwest Corner Undercut Below Elevation 338.0
UPPER MILL CREEK PUMPING STATION
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Northwest Corner Undercut Delow Elevation 388.0
UPPER MILL CREEK PUMPING STATION

Northwest Corner Undercut Below Elevation 338.0
UPPER MILL CREEK PUMPING STATION
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North Side Undercut Below Elevation 388.0
UPPER MILL CREEK PUMPING STATION

Southeast Corner Undercut Below
UPPER MILL CREEK PUMPING
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Northeast Corner Undercut 3elow Elevation 338.0
UPPER MILL CREEK PUMPING STATION

llorthwest Corner Undercut Below Elevation 188.0
UPPER MILL CREEK PUMPING STATION
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Northwest Corner Underuct Below Elevation 388.0
UPPER MILL CREEK PUMPING STATION

Jorthwest Corner Undercut Below Elevation 388.0
UPPER MILL CREEK PUMPING STATION
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Northwest Corner Backfill YUndercut to Elevation 338.0
UPPER MILL CREEK PUMPING STATION

Southwest Corner Undercut 3elow Elevation 3838.0
UPPER MILL CREEK PUMPING STATION
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dortheast Corner Foundation Elevation 388.0
After Undercut and Refill
UPPER MILL CRECK PUMPING STATION

Northwest Corner Foundation Elevation 388.0
After Undercur and =Refill

UPPER MILL CREEK PWMPING STATION
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Southwest Corner Foundation Elevation 338.0
UPPER MILL CREEK PUMPING STATION

North Side Foundation Elevation 388.0
After Undercut and Refill

UPPER MILL CREEK PUMPING STATION




Northwest Corner Foundation Preparation
Elevation 388.0 After Refill Undercut
UPPER MILL CREEK PUMPING STATION

Northeast Corner Foundation Preparation
! Elevation 388.0 After Refill Undercut
UPPER MILL UREEK PUMPING STATION
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Southwest Corner Foundation Preparation
Elevation 388.0 After Refill Undercut
UPPER MILL CRCEK PUMPING STATINN

West Side Foundation Preparation
Elevation 388.0 After Refill Undercut

UPPER MILL CREEK PUMPING STATION
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Jdorthwest Corner Foundation Preparation
Elevation 388.0 After Refill of Undercut
UPPER MILL CREEK PUMPING STATION

Looking South Foundation Preparation
Elevation 338.0
UPPER MILL CREEK PUMPING STATINN




Stone Filter for Drainage System
UPPER MILL CREEK P'JMPING STATION

Northwest Corner Foundation Preparation
Elevation 388.0 Aftter Refill of Undercut

UPPER MILL CREEK PUMPING 3TATION
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Looking west Installation of Stone Filter Material
YPPER MILL CREEK PUMPING STATION

Northwest Corner Installation of Stone Filter Material
UPPER MILL CREEK PUMPIJNG STATION
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Looking West Installation of Lateral Drains
UPPER MILL CREEK PUMPING STATIOX

Installation of Lateral Orains
UPPER MILL CREEK PUMPING STATION
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Installation of Lateral Drains ’
UPPER MILL CREEK PUMPLING 3TATION
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' Stone Filter Material
. UPPER MILL CREEK PJUMPING STATION
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Excavation of Foundation
? LOWER MILL CREEK PUMPING STATION
1
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Foundation
LOWER MILL CREEK PUMPING STATION




Foundation
RIVERPORT PUMPING STATION

Foundation for Electric Substation
RIVERPORT PUMPING STATION
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Foundation and Borrow Area
RIVERPORT PUMPING STATION
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Foundation
RIVERPORT PUMPING STATION







