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1.0 INTRODUCTION
The Lake Lemon Conservancy District and the City of Bloomington Utilities requested DLZ Indiana, Inc. (DLZ)
perform a field inspection of the Lake Lemon Dam. The Lake Lemon Dam is located near Unionville, Indiana in
Monroe County. On November 28th, 2016, the initial inspection of the dam embankments and spillways were
performed and on March 10th, 2017, an additional site visit was made to finalize the inspection. Both
inspections were performed by DLZ staff.s

2.0 PROJECT INFORMATION
2.1

General
The Lake Lemon reservoir was constructed in the 1950’s and its primary function at that time was to
provide the City of Bloomington its primary source of drinking water. The reservoir is used today for
recreation and as a secondary source of drinking water supply for the City of Bloomington. The
normal pool area is approximately 1,700 acres and is located within portions of Monroe and Brown
counties. The reservoir’s watershed covers approximately 71 square miles.
The dam’s earthen embankment is roughly 50 feet high with a crest length of approximately 660
feet. The crest width is approximately 13 feet, and the upstream and downstream slopes are inclined
at approximately 1:Vertical to 3.5:Horizontal. All references to locations on the dam and spillways
assume the reference point is from the reservoir and facing the upstream dam face. The principal
spillway consist of a reinforced concrete pipe near the left abutment from its inlet to the gatewell,
the pipe is 42 inches in diameter while the portion of the pipe between the gatewell and the stilling
basin is 30 inches in diameter. Flow through the pipe is controlled by a slide-gate located within the
gatewell. The pipe discharges into a stilling basin near the downstream toe of the dam. The auxiliary
spillway is a 329-foot long, concrete ogee-type overflow structure. The auxiliary spillway is located in
a valley northeast of the embankment. The dam embankment and spillway location map are
presented in Appendix I.
Photographs taken during the 2016/2017 inspections and a Photograph Index Map can be found
within Appendix II. This report contains all of the observations and recommendations resulting from
the 2016/2017 inspections. The previous inspection report from 2014 was also reviewed as part of
the inspection. The completed IDNR Dam Inspection Report for the 2016 inspection is presented in
Appendix III.

2.2

Recent Maintenance Activities
In the 2014 Inspection Report, recommendations were made for additional monitoring and
maintenance. We understand that Tasks # 2, # 4, and # 6 were completed as recommended in the
2014 Inspection Report. Details of those tasks are as follows.
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•
•
•

2.3

Task # 2: Vegetation along the embankments and the training wall for the ogee
spillway have been cut back and/or removed.
Task # 4: The animal burrows noted during the 2014 inspection were filled in and are
no longer present.
Task # 6: An inspection of the outlet pipe was performed and is in good working
condition.

Security
The access to the dam embankment is along a private drive with a locked gate. The lake manager has
access to this lock, as does the City of Bloomington Utilities. While the embankment, principal
spillway, and south end of the auxiliary spillway have no public access, there is public access to the
north end of the auxiliary spillway structure at Spillway Road.

3.0 FIELD INSPECTION
Weather conditions during the inspection were clear and sunny. The high temperature of the day
was 43⁰F. Between March 1st and March 9th there were a total amount of 2.22 inches of rainfall but
the most recent rain fall occurred on March 7, 2017 in the amount of 0.64 inches. The ground
conditions during the inspection were mostly dry despite the recent rainfall event. The rainfall data,
measured in Bloomington, IN between March 1, 2017 and March 9, 2017 are included in Appendix
IV.

3.1

Embankment
There were no serious problem areas in the physical condition of the embankment found by DLZ. The
slopes were relatively uniform and there were no significant bulges or depressions noted. Grass and
vegetation on the embankment slopes and crest had been mowed. The lake supervisor stated the
embankment is typically mowed two times a year. The embankment’s upstream slope was found to
have riprap surfacing to a height of about 5 feet above the normal pool elevation. The riprap
surfacing extends below the normal pool elevation and it appears to have protected the
embankment from wave-caused erosion.
Woody vegetation was found extending onto both the left and right abutments at both the upstream
and downstream faces. Any vegetation growing on the embankment faces should be fully removed,
as well as any brush piles. Clearing all woody vegetation will enable more thorough inspection of
abutment and downstream embankment areas. The abutment areas form ‘valleys’ that concentrate
surface water drainage from the valley and embankment slopes which increases the potential for
erosion. A shallow gully was observed at the downstream left abutment area. It is recommended
that the gully be filled and monitored for additional erosion and potential seepage.
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There were no signs of animals burrows present during the inspection. However, if burrows are
found they should be filled with competent, well compacted material. If burrows cannot be readily
filled with compacted soil, Portland cement grout can be poured into burrows to remediate them.
The embankment should be regularly monitored for animal burrows because they can create
seepage pathways if not filled.
During the 2014 inspection, an area of possible “clear” seepage was observed along the downstream
toe, near the midpoint of the embankment. During the 2016 inspection this area did not show the
same signs of any possible “clear” seepage. It is believed that what was observed in the 2014 report
was due to the rainy conditions on the day the inspection was performed. There were two small
areas where erosion was observed in a perpendicular manner from the dam. Erosion of this type
could indicate the potentiality of seepage occurring but beyond these areas on the downstream side
of the dam toe there were no signs of seepage. There were a few spots on the lakeside embankment
where the ground was very soft but it was believed to have been caused by the recent rainfall and
not due to seepage.
On the northwest side of the downstream embankment there were several downed trees lying along
the abutment. These trees should be removed immediately as they can cause problems with erosion
which can lead to more serious problems. Downed trees can kill the underlying vegetation exposing
bare dirt which will more easily erode away during rainfall events. Downed trees can also cause
ponding of the rainfall runoff which also can lead to erosion of the soil.
It is recommended that all woody vegetation near the former stream channel area on the
downstream embankment be removed so that this area can be monitored visually on a monthly
basis. Seepage or soft ground should be reported immediately to the dam engineer.

3.2

Principal Spillway

3.2.1 Internal Inspection
On February 23rd, 2017 an inspection of the outfall pipes was performed by Underwater
Construction Corporation (UCC). The conclusion from their report states, “The 42 inch pipe is
in good condition and bar racks are also in good condition with no major buildup of material
in either. The sluice gate is in good condition, but does have one leak in the seal at the
bottom left corner of the gate if facing downstream. The outfall basin overall is in good
condition, minus a 76 inch long crack on the west wall and undermining at the base of both
wing walls. Finally, the access ladder is not attached to the wall for the bottom 6 feet.” The
report that was created by UCC documenting this inspection can be found in Appendix V.

3.2.2 External Inspection
The visible portions of the principal spillway appeared satisfactory and the stilling basin
conditions appeared to remain unchanged from previous inspections. There is a large crack
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observed in the left wall near the end of the stilling basin. The channel immediately
downstream of the stilling basin appears to be scoured deeply. The footings for the retaining
walls downstream of the stilling basin appear to be undermined. The record drawings for the
stilling basin show that there are cut-off walls beneath the retaining wall footings that are up
to 3-feet below the bottom of footing. The scour depth may be nearly that deep and
corrective measures should be implemented to bury the retaining wall footings. It is
recommended the scoured area be backfilled with properly-sized riprap or be backfilled with
concrete. Because of the high hydraulic forces in the stilling basin and downstream channel
when the principal spillway is operating at high flow, riprap size is expected to be very large
in order to remain in place in the channel.

3.3

Auxiliary Spillway
The auxiliary spillway did not change significantly since the last inspection. The previous
inspection noted minor displacements of ½ to ¾ inches at joints located at the spillway.
There appeared to be no significant changes in the joint displacements since the 2014
inspection.
Erosion at the spillway could not be verified at the time of inspection due to the amount of
water flowing over the spillway.

4.0 CONCLUSIONS
Based on our observations, it appears the dam facility condition has not changed significantly since
the 2014 inspection. The overall surficial condition of the project was determined to be
“Satisfactory.”

5.0 RECOMMENDATIONS
1.

On the downstream side of the embankment approximately 20 feet up from the toe and
slightly west from the center there are two areas where a slight depression has appeared.
These two areas should be monitored on a monthly basis to ensure that they are not
increasing in size or if the ground is becoming softer. Report any noticeable changes in these
two areas.

2.

The area along the downstream toe near the midpoint of the embankment and the
surrounding area should continue to be monitored for possible seepage as indicated in the
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2014 report for precautionary purposes. Due to the high hazard associated with potential
seepage, it is recommended this area be monitored on a monthly basis and following
significant rainfall events. Report any appearance of erosion, seepage, turbidity, and
subsequent changes in seepage quantity in this area to the engineer immediately.
(Photograph 9)
3.

Remove the woody vegetation within the following locations:
i.

Downed trees along the western side of the downstream embankment should be
removed immediately as they can cause serious problems if left unattended to.
(Photographs 8, 10, & 12)

All undesirable vegetation growth within these areas should be removed by cutting or
spraying as part of an annual maintenance program.
4.

Dam should be monitored on a regular basis for the presence of any animal burrows on the
embankment. If animal burrows are found at any time they should be filled with competent,
well compacted material. If deemed necessary, a rodent control program should be
implemented.

5.

Repair the scoured area in the channel bottom immediately downstream of the stilling basin
using riprap or concrete. The design velocities for the outflow will need to be evaluated to
properly size the riprap. (Photographs 14)

Sincerely,
DLZ INDIANA, LLC

Brian D. Bibb, E.I.
Civil Engineer II

Jonathan E. LaTurner, P.E.
Division Manager
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APPENDIX I

DAM EMBANKMENT AND SPILLWAY LOCATION

Lake Lemon Dam Embankment and Spillway Location
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APPENDIX II

INSPECTION PHOTOGRAPHS

Lake Lemon Photograph Location Map
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*Note: Each box corresponds to the photographs located within
this appendix. the arrow indicates the direction the photograph
was taken.

Date: November 28, 2016 & March 10, 2017
Inspector: Jonathan E. LaTurner, P.E.

Source: Esri, DigitalGlobe, GeoEye, i-cubed, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community

INSPECTION PHOTOGRAPHS

Photograph No. 1
Looking north at the gatewell structure.

Photograph No. 2
Looking east on the upstream side of the embankment.

LAKE LEMON DAM
UNIONSVILLE, INDIANA

Date Photographs Taken: 11/29/2016
Inspector:
Page 1 of 11

INSPECTION PHOTOGRAPHS

Photograph No. 3
Looking west at the midpoint of the upstream embankment.

Photograph No. 4
Looking east at the eastern abutment on the upstream side of the embankment.
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INSPECTION PHOTOGRAPHS

Photograph No. 5
Looking west from on top of the embankment.

Photograph No. 6
Looking west on the downstream embankment.
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INSPECTION PHOTOGRAPHS

Photograph No. 7
Looking west near the midpoint of the downstream embankment.

Photograph No. 8
Looking south along the western downstream abutment.
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INSPECTION PHOTOGRAPHS

Photograph No. 9
Looking north at the area of possible seepage noted in the 2014 report.

Photograph No. 10
Looking north from on top of the embankment at the fallen trees on the downsream side.
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INSPECTION PHOTOGRAPHS

Photograph No. 11
Looking north at the stilling basin.

Photograph No. 12
Looking west at the fallen trees on the western abutment on the downstream embankment.
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INSPECTION PHOTOGRAPHS

Photograph No. 13
Crack found in the left wall of the stilling basin.

Photograph No. 14
Looking at the scoured area downstream of the stilling basin.
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INSPECTION PHOTOGRAPHS

Photograph No. 15
Looking north at the stilling basin.

Photograph No. 16
Looking east towards the ogee spillway.
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INSPECTION PHOTOGRAPHS

Photograph No. 17
Looking east towards the ogee spillway.
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APPENDIX III

COMPLETED IDNR DAM INSPECTION FORM

04/03/2017
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APPENDIX IV
PRECIPITATION RECORDS FOR BLOOMINGTON,
INDIANA
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APPENDIX V
LAKE LEMON 42” OUTFALL PIPE
INSPECTION REPORT
(UNDERWATER CONSTRUCTION CORPORATION)

WORLDWIDE LEADER IN
COMMERCIAL DIVING FOR
OVER FORTY YEARS

February 23, 2017
Lake Lemon Conservancy District
7599 North Tunnel Rd.
Unionville, IN 47469
Attention:

Adam Casey
Phone (812) 334-0233
Email: Manager@lakelemon.org

Subject:

Lake Lemon 42” outfall Inspection
Inspection Date February 23, 2017
UCC Job # 02-17-102.16

Dear Mr. Casey,
Underwater Construction Corporation (UCC) is pleased to provide you with this report for the
inspection performed on the outfall pipes on Lake Lemon. Attached, please find the inspection
report and pictures illustrating the findings identified during the inspection.
In conclusion: The 42 inch pipe is in good condition and bar racks are also in good condition with
no major buildup of material in either. The sluice gate is in good condition, but does
have one leak in the seal at the bottom left corner of the gate if facing downstream.
The outfall basin overall is in good condition, minus a 76 inch long crack on the west
wall and undermining at the base of both wing walls. Finally, the access ladder is not
anchored to the wall for the bottom 6 feet.
Thank you, and if you should have any further questions please contact me or Eric Jacobson at
269-921-6645 or through the listings provided below:
Nicholas Bennigan
260-227-1015 cell
Nbennigan@uccdive.com

Eric Jacobson
269-921-6645 cell
Ejacobson@uccdive.com

Sincerely,
Nicholas Bennigan
Nicholas Bennigan
UCC Dive Supervisor
Cc. Job File
Att. DVD
AN EQUAL OPPORTUNITY EMPLOYER
UCC OFFICES – CONNECTICUT | MICHIGAN | TENNESSEE | WISCONSIN
4295 N Roosevelt Rd Stevensville, MI 49127 | 53207 | T 877.717.DIVE | F 414.988.1191
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LAKE LEMON CONSERVANCY
DISTRICT
Lake Lemon 42” Outfall Pipe Inspection
Dive Supervisor:
Nicholas Bennigan
Inspection Diver:
Steven Pena

Inspected On February 23, 2017

Submitted By:
UNDERWATER CONSTRUCTION CORPORATION
4295 N Roosevelt Rd
Stevensville, MI 49127
Phone: (877) 717-3483
Fax: (414) 988-1191
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1.0

PURPOSE
1.1
Inspection of 42” outfall pipe
1.1.1

2.0

3.0

Page 4 of 10

Inspection of Plant River Water Intake Pipes:
a) Upstream
b) Downstream
c) Sluice Gate
d) Basin

SITE CONDITIONS
Weather:
River Conditions:
Elevation:
Water Visibility:
Water Depth:
Current:
Water Temperature:
Flow Conditions at Pipe:
Access:

70° F / Sunny
Flat with no waves, wind 5mph out of the southwest
<1000′
3’
27'
Minimal
46° F
None
Through an opening of the earth dam with ladder access

CREW AND EQUIPMENT
Crew:
Standard Inspection / Four Man Dive Crew
One (1) Diving Supervisor:
Nicholas Bennigan
One (1) Inspection Diver:
Steven Pena
One (1) In Water Tender:
Ryan Zanfirov
One (1) Stand-By Diver:
Zack Verchimak
Two (2) Tenders:
Andrew Day, Eric Jacobson

Equipment:

Two (2) 1 Ton Crew Cab Truck, 24’ Pen Trailer with a 370 air compressor,
and Video Capability

UCCDIVE.COM
UNDERWATER CONSTRUCTION CORPORATION

Job #02-17-102.16
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4.0 FINDINGS
4.1 Upstream of Sluice Gate Findings:
Starting from the upstream side heading out to the lake, the diver found that the ladder is not
anchored to the wall properly for the bottom 6 feet and is now loose. Because of this, the mounting is
starting to fail and pull away from the wall. Above this section, the ladder is anchored properly and
in good condition. In the pipe traveling upstream towards the lake, sediment in the pipe and on the
walls was no greater than ¼ inch of light sand on the bottom and very light coverage of algae on the
walls. This is consistent for the first 60 feet, at which point the diver located the first construction
joint. The joints are in 10-foot increments that stayed consistent for the remaining length of the pipe.
The debris built up to ½ inch by the time 70 feet was reached. By the time 100 feet was reached, small
shells were present at the bottom of the pipe along with same sand/mud type material. The diver made
it to the bar racks at 120 feet into the pipe. The racks were in good condition with slight wear
uniformly on all of the bars. The racks are 80 percent covered with small sticks and algae, which was
easily brushed away by hand. This section of pipe did not show any signs of cracking or any damage.
The water depths for this dive at the entrance was 26 feet and maintained that depth until the diver
made it to the bar rack, at which time the depth was 27 feet.
4.2 Downstream of the Sluice Gate Findings:
The diver enter the 42 inch pipe from the basin and traveled up to the sluice gate. Depth of
water in the pipe stayed consistent at 5 feet. The sediment in the pipe was a uniform ¾ inch of sand.
This pipe also had construction joints every ten feet. By the time the diver reached 150 feet, the debris
went away and the diver began to lose visibility. With poor visibility, the diver did not find any major
damage to pipe itself. The distance the diver traveled to the sluice gate from the entry point was 180
feet.
4.3 Sluice Gate:
The sluice gate was inspected from both upstream and downstream sides and it was found to
be in great condition- all hardware was in place and tight. The diver followed it up to the surface and
all cross bracing hardware are solid, as well as the stem. Facing downstream, the bottom left corner
is leaking by and this leak by is very minimal. The water depth for this dive was 26 feet on the
upstream side and 5 feet on the downstream side.
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4.4 Basin:
The basin overall was is in good condition. There is, however one crack in the northwest
corner measuring 76 inches in length and averaging ½ inch in width, which one location at the bottom
were it is 1 1/8 inch in width. This same crack is visible at the top of the wall as well and appears that
the crack extends completely through the wall. Also, we found undermining beneath both wing wallson the west wall, it is 28 inches at its deepest and 31 inches at its highest. On the east wall, it is 46
inches at its deepest and 31 inches at its highest.

5.0 Recommendations
The entry ladder upstream of the sluice gate is loose and starting to come away from the
wall at the bottom. It is recommended to replace or reinforce the ladder back to the wall and
anchor properly. Downstream in the basin, it is recommended to back-fill the undermined areas
in order to stop the erosion from getting worse.
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6.0 Upstream Entry Point
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Down Stream Entry Point
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Images of Crack
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Image of Undermining
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