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1.0 Executive Summary
1.1

General

Leland Dam is a classified as a “High Hazard” dam by the Michigan Department of Environmental
Quality (MDEQ) Dam Safety Division and is regulated by Part 307, Inland Lake Levels, of the Natural
Resources and Environmental Protection Act (NREPA), 1994 PA 451. The dam meets the size criteria
specified in Part 315, Dam Safety, of the NREPA, Section 31518 requiring the owner of the dam to
complete dam safety inspection reports once every three (3) years. This report presents the results of the
Michigan Department of Environmental Quality (MDEQ) 2012 Dam Safety Inspection for the Leland
Dam, MI Dam ID No. 510.
The Leland Dam is located in the town of Leland in Leelanau County, Michigan, and is operated by the
Leelanau County Board of Commissioners. The dam provides control for the legal lake level control for
Lake Leelanau. As a “High Hazard” potential dam, the design discharge for the dam set by the MDEQ is
the 200-year flood event estimated to be 1,200 cfs. (See Appendix A) The dam was reconstructed in
2006-2007. The construction included: removal of the timber stoplog spillway bays; removal of the
operator’s deck; removal of the center spillway bay pier; repair of the left spillway abutment wall;
construction of an operations control room in the right spillway bay; installation of an automated,
hydraulically controlled crest gate; installation of an auxiliary flash-board system to facilitate dewatering
for maintenance of the crest gate; construction of an auxiliary spillway with aluminum stoplogs in the left
spillway bay; construction of a new operators/access deck. As part of the construction, steel sheet piling
were driven to a depth of 15-feet below the spillway slab along the upstream face of the dam and along
the right abutment. The sheet piling was installed to provide a coffer dam for construction and to mitigate
existing seepage concerns.
The 2012 inspection found the dam to be in excellent condition. No deficiencies regarding structures,
seepage, operation, and public safety were noted. Photographs taken during the inspection are included.
(See Appendix B) Conclusions and recommendations made as a result of this inspection are as follows:

1.1.1

Conclusions

The following conclusions were made based on review of available information and the site inspection:
 The existing spillway structure is in excellent condition and can safely pass the 200-year flood
event as required by the MDEQ.
 The automated, hydraulically controlled crest gate functions as designed.
 No seepage was noted downstream of the spillway structure.
 A floating cable system has been installed as a safety measure to alert boaters of the spillway
structure and to restrict encroachment to the spillway.
 Minor spalling of the crest gate bearing grout pads was noted. However, the grout pads are not
structurally significant.

1.1.2

Recommendations

The following recommendations are made based on review of available information and the site
inspection:
1. Continue routine maintenance of the hydraulic crest gate and bearings.
2. Schedule future repair of gate bearing grout pads, as necessary.
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2.0 Background
2.1

History

The Leland Dam was originally constructed in the mid 1800s as a timber and earth structure on what was
called the Carp River (now Leland River) between Lake Michigan and Lake Leelanau. The dam was
constructed to provide waterpower for a sawmill located adjacent to the structure. The original dam
failed in 1908 and a new concrete dam was constructed along with a hydropower facility owned by
Leland Light & Power.
The facility was sold to Michigan Public Service Company in the 1920’s. In 1929, power generation was
determined to be uneconomical and power generation ceased. In 1950 ownership of the facility was
transferred to Consumers Power Company as part of a buy-out of Michigan Public Service Company.
The powerhouse was removed and repair/modifications were made to the structure, including two new
stoplog spillway bays where the powerhouse once stood.
In the 1960’s Consumers sold the dam to Mr. J. Fred Hollinger along with the adjoining real estate.
Mr. Hollinger constructed a restaurant on the north side and a lodge on the south side of the dam. A
portion of the restaurant was built over Bay #4. Mr. Hollinger continued operation of the dam by use of
stoplogs to control pool height of Lake Leelanau.
In the 1970’s Mr. Hollinger offered to sell the dam to the Leelanau County Board of Commissioners. The
Board of Commissioners hired an engineering firm in 1977 to conduct an inspection of the dam. The
inspection report prepared by Brown and Root of Chicago, recommended a replacement of the dam.
Based on this report, the Michigan Department of Natural Resources concluded that the dam was unsafe
and should be repaired or abandoned. In 1978, the Leelanau County Board of Commissioners took over
operation of the dam and a legal lake level for Lake Leelanau was established at 589.21 during the
summer and 588.21 during the winter.
In 1979, Ayers, Lewis, Norris & May (ALNM) of Ann Arbor evaluated the structure. ALNM
recommended repairs to the dam and construction of the repairs was performed in 1981 by Tom Shaw,
Inc. The repairs included pumping grout under the spillway aprons, resurfacing of the walls and aprons,
refurbishing the stoplog slots, and installation of new stoplogs.
In accordance with the Legal Lake Level Act, tri-annual inspections began in 1982 with an inspection
report prepared by ALNM. Inspections were performed in 1985 by Gourdie Fraser and Associates, in
1988 and 1991 by the Leelanau County Board of Commissioners, and in 1994, 1997 and 2000 by Otwell
Mawby, P.C. Minor repairs were performed as a result of these inspections.
The 2003 inspection was performed by Thomas F. Prehoda, P.E. of A. RIELI & ASSOCIATES, LLC. As a
result of this inspection, spillway discharge capacity, difficulty removing/adding timber stoplogs,
deterioration of the structure, and operational safety concerns, the Leelanau County Board of
Commissioners decided to reconstruct/modify the dam. The Leland Dam was reconstructed/modified in
2006-2007.
The 2009 inspection was performed by James Coughlin, P.E., LLC, of Traverse City, MI.

2.2

Dam Description

The Leland Dam was reconstructed/modified in 2006-2007. Design of the reconstruction/modification
was performed by A. RIELI & ASSOCIATES , LLC. The total length of the dam from outside to outside of the
abutment walls is approximately 60 feet. The dam consists of an operations control room at the right
(south) side of structure which houses the automated crest gate hydraulic controls, a 25’-10” long
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automated/hydraulically controlled primary crest-gate spillway, and an 11’-8” long auxiliary spillway
with aluminum stoplogs at the left (north) side of the structure. The left and right abutment walls are
35” thick, the intermediate spillway pier (Pier #1) is 21” thick, and the pier between the primary spillway
and the operations control room (Pier #2) is 36” thick. The width of the dam is approximately 50 feet
from the upstream apron slab edge to the downstream apron slab edge.
The primary spillway gate has an adjustable crest elevation to accommodate the legal summer level of El.
589.21 and winter level of El. 588.21. With the primary spillway gate in the full down position, the crest
is at El. 584.87. The primary spillway gate is operated by dual hydraulic rams located in the operations
control room. The gate hydraulics are automated and adjust the gate level to maintain preset headwater
elevations via a headwater level sensor located inside the control room. The hydraulics can also be
operated by manually overriding the automation. In the case of a power outage, auxiliary power can be
provided by connecting a generator to the service box located on the electrical service power pole.
The auxiliary stoplog spillway has a fixed crest weir level of El. 587.21 with four (4) 6” aluminum
stoplogs that allow the crest to be manually raised/lowered between El. 589.21 and El. 587.21.
Figure 1 illustrates the components of Leland Dam. (See Appendix C).

2.3

Hazard Potential

The Leland Dam is classified by the Michigan Department of Environmental Quality (MDEQ) Dam
Safety Division as a “High Hazard” potential dam. The design discharge for the dam set by the MDEQ is
the 200-year flood event estimated to be 1,200 cfs. The primary hydraulic crest gate and the auxiliary
stoplog spillway are more than sufficient to pass the peak discharge of the design flood event.

2.4

Emergency Operation

The primary crest gate hydraulic controls can be operated in both automated and manual mode. In the
case of a power outage, auxiliary power can be provided by connecting a generator to the service box
located on the electrical service power pole. The gate can also be lowered manually without power via
the hydraulic controls. The hydraulic system has two (2) hydraulic rams. The gate can be operated as
designed using one (1) ram which allows for removal/repair of a ram as necessary. The hydraulic
controls can also accommodate impact loading.

2.5

Status of Previous Inspection Report Recommendations

The 2009 Leland Dam Inspection Report was performed by James Coughlin, P.E., LLC, Traverse City,
MI. Recommendations included in the May 2009 inspection report included the following:
1. Monitor the slight spalling on the center pier and on either side of the spillway walls.
2. Review and update the Emergency Action Plan per MDEQ requirements.
During the 2013 inspection, it was determined that the “slight spalling” referred to in the 2009
recommendations was not spalling. The author of this report provided construction inspection during the
2006-2007 construction and observed these marks created by the bobcat loader used to clean up
demolition debris from the spillway apron slab.
The status of the Emergency Action Plan is not known to the author of this report.
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3.0 Dam Safety Field Inspection
3.1

General

The dam safety field inspection was performed on May 21, 2012, by Thomas Prehoda, P.E. of PREHODA
CONSULTING. Steve Christensen (Leelanau County Drain Commissioner) and Gerald Culman (Building
and Grounds Coordinator, operator of the dam) were present to assist with the MDEQ dam safety
inspection. All accessible portions of the dam were visually inspected. During the site inspection, the
crest gate was raised to stop the flow of water for the inspection. Photographs taken during the inspection
are included in Appendix B.

3.2

Field Observations

The dam is in excellent condition. Observations made during the field inspection are as follows:

3.2.1

Piers

The concrete piers were found to be in excellent condition. No cracking or spalling was noted.

3.2.2

Abutment Walls

The abutment walls were found to be in excellent condition. No cracking or spalling was noted.

3.2.3

Spillway Discharge Control

The hydraulic spillway crest gate was lowered and raised by manually overriding the automated controls.
The gate functioned as designed. Minor spalling of the grout pads beneath the gate bearings was noted.
However, the grout pads are not structurally significant.

3.2.4

Spillway Apron

The concrete spillway apron slab was found to be in excellent condition. No cracking or spalling was
noted.

3.2.5

Operator/Access Deck

The operator/access deck was found to be in excellent condition.

3.2.6

Seepage

No seepage was observed beneath the spillway apron slab during the inspection.

3.2.7

Leakage

Minor leakage was observed through the crest gate seals and stoplogs. This is a normal condition and
does not adversely affect the project.
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4.0 Evaluation
4.1

General

The structure was inspected on May 21, 2012 by Thomas F. Prehoda, PE. The project structure and
operational components were found to be in excellent condition. No concerns were noted regarding the
overall stability, condition, or safety of the project.

4.2

Structural Stability

Overall the structure is in excellent condition. A stability analysis was not performed as part of this
evaluation. However; there are no visible signs of structural instability.

4.3

Primary Spillway

The primary hydraulics crest gate spillway is in excellent condition. The gate hydraulics were operated in
automatic and manual mode during the inspection and were found to function as designed. Minor
spalling was observed on the spillway gate bearing grout pads. However, the grout pads are not
structurally significant.

4.4

Auxiliary Spillway

The auxiliary stoplog spillway is in excellent condition.

4.5

Seepage Evaluation

Prior to the 2006-2007 reconstruction/modification to the Leland Dam substantial leakage was observed
beneath the apron slab of spillway Bay #4. As part of reconstruction/modification work steel sheet piling
was driven along the upstream face of the dam and along the left embankment to form a coffer dam. The
sheet piling was driven 15 feet below the spillway apron slab. After construction the sheet piling was left
in place and cut off at the top of the apron slab to provide a seepage cut-off.
No seepage was observed during the inspection.

4.6

Leakage Evaluation

Minor leakage was observed through the primary spillway gate seals and through the auxiliary spillway
stoplogs. This is a normal condition and does not adversely affect the project.

4.7

Spillway Hydraulics

The spillway was completely reconstructed in 2006-2007. The existing spillway configuration consists of
a 25’-10” long automated/hydraulically controlled primary crest gate spillway and an 11’-8” long
auxiliary spillway with aluminum stoplogs in the left spillway bay. The dam has sufficient spillway
discharge capacity to accommodate the 200-year flood event discharge capacity requirement of 1,200 cfs
required by the MDEQ. With the primary spillway crest gate fully down and the auxiliary spillway
stoplogs removed, the structure can pass the 200-year flood event at a headwater level of El. 590.27.
With the headwater at the top of pier El. 591.5 the structure can pass 1,671.9 cfs. Spillway discharge
computations are included in Appendix D.
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5.0 Conclusions and Recommendations
5.1

General

The 2012 inspection found the dam to be in excellent condition. No deficiencies regarding structures,
seepage, operation, and public safety were noted. Conclusions and recommendations made as a result of
this inspection are as follows:

5.2

Conclusions

The following conclusions were made based on review of available information and the site inspection:
 The existing spillway structure is in excellent condition and can safely pass the 200-year flood
event as required by the MDEQ.
 The automated, hydraulically controlled crest gate functions as designed.
 No seepage was noted downstream of the spillway structure.
 A floating cable system has been installed as a safety measure to alert boaters of the spillway
structure and to restrict encroachment to the spillway.
 Minor spalling of the crest gate bearing grout pads was noted. However, the grout pads are not
structurally significant.

5.3

Recommendations

The following recommendations are made based on review of available information and site inspection
observations:
1. Continue routine maintenance of the hydraulic crest gate and bearings.
2. Schedule future repair of gate bearing grout pads as necessary.
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APPENDICES

Appendix A
MDEQ Correspondence

Subject:

RE: flood or low flow discharge request (ContentID - 168812)

From:

deq-wrd-qreq (deq-wrd-qreq@michigan.gov)

To:

tfprehoda59@yahoo.com;

Date:

Wednesday, October 2, 2013 5:22 PM

This reply is being sent via email only.
We have estimated the flood frequency discharges requested in your email of September 26, 2013 (Process No.
20130458), as follows:
Tributary to Lake Michigan at Leland Dam, Dam ID 510, Section 9, T30N, R12W, Leland Township,
Leelanau County, has a total drainage area of 140 square miles and a contributing drainage area of 130 square
miles. The design discharge for this dam is the 0.5% chance (200-year) flood. The 0.5% chance peak flow is
estimated to be 1200 cubic feet per second. (Watershed Basin No. 28L Platte (Lake)).
Please include a copy of this letter with your inspection report or any subsequent application for permit. These
estimates should be confirmed by our office if an application is not submitted within one year. If you have any
questions concerning the discharge estimates, please contact Ms. Susan Greiner, Hydrologic Studies and Dam
Safety Unit, at 517-284-5579, or by email at: GreinerS@michigan.gov. If you have any questions concerning
the hydraulics or the requirements for the dam safety inspection report, please contact Mr. Jim Pawloski of our
Dam Safety Program at 989-370-1528, or by email at: PawloskiJ@michigan.gov.
-----Original Message----From: tfprehoda59@yahoo.com [mailto:tfprehoda59@yahoo.com]
Sent: Thursday, September 26, 2013 3:42 PM
To: deq-wrd-qreq
Subject: flood or low flow discharge request (ContentID - 168812)
Requestor: Thomas F. Prehoda
Company: Prehoda Consulting
Address: 3192 Lakeview Blvd.
City: Highland, MI
Zip: 48356
Phone: (248) 529-6448
Date: September 26, 2013
F0.5percent: Yes
ContactAgency: Other
ContactPerson:
Watercourse: Leelanau River, Leland Dam, MDEQ ID 510
LocalName: Lake Leelanau Outlet
CountyLocation: Leelanau
CityorTownship: Leland
Section: 9
Town: T30N
Range: R12W
Location: Leland Dam is located on the Leland River which is the outlet for Lake Leelanau
FFR1: Dam

Appendix B
Photographs

Leland Dam
MDEQ Dam Safety Inspection Photos
May 21, 2012
Photo 1.

Upstream (US) view of Leland Dam spillway structure.

Photo 2. Downstream (DS) view of Leland Dam spillway structure. Primary crest gate spillway
on the left. Auxiliary stoplog spillway on the right.
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Leland Dam
MDEQ Dam Safety Inspection
September 27, 2013

Photo 3. DS view of primary crest gate spillway and operators/access bridge. Gate at legal
summer level.

Photo 4.

DS view of primary crest gate and operators/access bridge. Gate up.
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Leland Dam
MDEQ Dam Safety Inspection
September 27, 2013

Photo 5.

View of spalled grout gate bearing pad.

Photo 6.

DS view of auxiliary stoplog spillway and access bridge.

PREHODA CONSULTING
3192 Lakeview Boulevard
Highland, MI 48356

CIVIL ●GE OTECHNICAL●WA TER R ESOURCES
ANALYSIS/DESIGN/CONSTRUCTION

Page 3
Phone/Fax: (248) 529-6448
E-mail: tfprehoda59@yahoo.com

Leland Dam
MDEQ Dam Safety Inspection
September 27, 2013

Photo 7.

View of seepage flow from under DS right (south) side of spillway slab, 2003 photo.

Photo 8.

View from under DS right (south) side of spillway slab, 2012 photo. No seepage.
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Leland Dam
MDEQ Dam Safety Inspection
September 27, 2013

Photo 9. View of automated control panel, hydraulic system, dual rams, gate torque arms and end
bearing, and headwater sensor in operations control room.

Photo 10. View of hydraulic system, dual rams, gate torque arms and end bearing, and headwater
sensor in operations control room.
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Appendix C
Plan, Elevation and Sections

Appendix D
Spillway Discharge Computations

Leland Dam
MDEQ ID 510

Spillway Discharge Computation
200-Year Design Discharge (1,200 cfs)
Disch. Coef. = C =
L gate (ft) = L1 =
L weir (ft) = L2 =
HW El. (ft) = Hhw =
Gate Crest El. (ft) = Hg =
Weir Crest El. (ft) = Hw =
Hhw-Hg = H1 =
Hhw-Hw = H2 =

3.25
25.833
11.667
590.270
584.870
587.210
5.4
3.06

Gate Discharge (cfs) =
Weir Dicharge (cfs) =

1009.50
192.31

Total Discharge (csf) =

1,201.8

L1eff =
L2eff =

24.753
11.055

Leland Dam
MDEQ ID 510

Spillway Discharge Computation
Maximum Discharge (Top of Pier El. 591.5)
Disch. Coef. = C =
L gate (ft) = L1 =
L weir (ft) = L2 =
H pool (ft) = Hp =
H gate (ft) = Hg =
H weir (ft) = Hw =
Hp - Hg = H1 =
Hp - Hw = H2 =

3.25
25.833
11.667
591.500
584.870
587.210
6.630
4.290

Gate Discharge (cfs) =
Weir Dicharge (cfs) =

1359.72
312.13

Total Discharge (csf) =

1,671.9

L1eff =
L2eff =

24.507
10.809

