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The purpose of this dam safety inspection report and Michigan's Dam 
Safety Law is to evaluate the existing condition of the dam. The report is 
limited to a visual investigation, review of previous inspection reports, plans 
and data (when available). The contents of the report should not be treated 



as an in depth engineering evaluation. Such evaluations or detailed 
investigations may be recommended based on the findings of this report. 

CONCLUSIONS and RECOMMENDATIONS 

The Lake Manitou Dam is in good condition. At the time of the visual 
inspection, no structural deficiencies were found that may cause a failure of 
the dam. The Lake Manitou Dam has sufficient spillway capacity.      The 
Lake Manitou Dam has a "low" hazard potential classification.    This 
classification is appropriate based on current downstream conditions. 

 The recommendations of the November 1, 1991 Dam Safety Inspection 
Report, referred to as the 1991 Report, were reviewed with the owners 
representative Mr. Bill Levine. Most of the 1991 Report recommendations 
were completed at the time of this inspection. The brush and trees have 
been removed from the downstream slope of the earth embankment. The 
gravel road on top of the dam has been replaced with a bituminous surface 
and appears to drain to the upstream slope. An elevation survey was done 
during this inspection and is discussed in the Earth Embankment section. 
The center bay stoplogs were not modified to facilitate removal of one foot of 
stoplogs. However, based on further review of the past operation of the 
dam, such modification is desirable, but not essential. The Michigan 
Department of Natural Resources (MDNR) now the Michigan Department 
of Environmental Quality (MDEQ) has revised the hazard classification to 
"low" per the recommendation in the 1991 Report. A written operation and 
maintenance plan has not been written.      Please see comments in the 
Operation and Maintenance section of this report. 

The recommended actions listed below address structural, hydraulic, and 
operational deficiencies found during the visual inspection. 
Recommendations are listed by priority. 

1.Modify the center bay stoplogs to facilitate removal of one foot of stoplogs 
during flooding conditions. 

2.Remove the trees and brush to a point 10 feet downstream of the toe of 
the existing earth embankment. Monitor this area for seepage flow through 
the embankment. 

3.Develop a written Operation and Maintenance (O&M) Plan. The O&M 
Plan should be updated annually. Contents of the O&M Plan are 
discussed in this report. 

This report is the second dam safety inspection report under Michigan's 



Dam Safety Act. References to and portions of the first Dam Safety 
Inspection Report, dated November 1, 1991, referred to as the 1991 
Report, are made and duplicated throughout this report. 

 PROJECT INFORMATION 

The Lake Manitou Dam is located in the southeast quarter of Section 10 
and the southwest quarter of Section 11, Town 6 North, Range 2 East, 
Shiawassee County. The dam consists of a 385 foot long earth 
embankment and a principal spillway located approximately 460 feet 
southwest of the dam. The dam discharges water to a man made channel 
connected to Spring Brook. The principal spillway is a 17 foot wide steel 
sheetpile and concrete drop structure with a concrete based stilling basin. 
The inlet to the spillway has three 5 foot wide stoplog bays and two 1 foot 
wide concrete piers. 

The dam has a structural height of 18 feet as measured from the natural 
bed of the stream to the lowest point of the top of the earth 
embankment.            The dam impounds a surface area of approximately 
93 acres. 

Photographs taken during the field investigation are in Appendix A. 
Photographs should be compared to the photographs taken during the 
November 1, 1991 Dam Safety Inspection Report. Photographs are 
numbered based on the 1991 Report. Additional photographs taken during 
this 1996 inspection follow the 1991 Report sequence of photographs. 
Plans of the existing principal spillway are on file with the Dam Safety Unit 
of the MDEQ. Old spillway plans prepared for a Mr. Cole, date unknown, 
and a set prepared in 1974 by Mr. David B. Lantz, P.E. are provided in the 
pocket attached to the 1991 report. A location map, a plan of site, and 
section of the earth embankment are shown as Figures 1-3 respectively in 
Appendix B of the 1991 Report. 

The 1996 Dam Safety Inspection Field Report is provided in Appendix C. 
Appendix D contains the Department of Environmental Quality's flood 
discharge estimates and field survey on the day of inspection. 

The History of the dam is discussed in the Project Description of the 1991 
Report. 

FIELD INSPECTION 

This section summarizes the observations during the dam inspection and 
provides background to the recommendations. Directional orientation 



referring to left or right, in the following text, is based on standing on top of 
the dam and looking downstream. 

EMBANKMENT 

The Lake Manitou Dam has one main earth embankment located 460 feet 
northeast of the principal spillway as shown in Figure 2. The embankment 
has a structural height greater than 23 feet, a crest width of 25 feet, and an 
upstream slope of 2:1, 2 horizontal to 1 vertical rise, and a downstream 
slope ranging from 1:1 to 1.5:1. The downstream slope has a 30 foot 
"shelf" halfway up the embankment. Please reference Figures 2 and 3 of 
the 1991 Report. In its present state, the earth embankment appears to be 
stable. 

The crest of the dam consists of a bituminous paved road. The grade of 
the road is relatively level with a slight grade to the upstream slope as 
recommended in the 1991 Report. The upstream slope has some rip rap 
protection to deter erosion from road drainage. 

The downstream side of the crest of the dam was reported in the 1991 
Report to have settled approximately 0.7 feet in the center of the dam. The 
settlement may have been due to the consolidation of foundation material. 
There is a swamp area located downstream. 

The presence of organic or marl material may be present in the 
foundation. The 0.7 feet of settlement was not filled in with the construction 
of the paved road. As reported in the 1991 Report the settlement may not 
be a concern since it may have taken place over the last thirty years. The 
settlement of the crest should be monitored by elevations surveys during 
future inspections. 

The upstream slope has grass and weeds mixed in with one foot square 
broken concrete blocks. The blocks are stable on this steep slope. The 
brush has been removed. 

Photographs 8 shows the downstream slope and shelf. The slope had a 
dense cover of brush and trees that is now removed. Removal will deter 
burrowing animal activity and stop tree growth before it develops into a 
problem. The "shelf" is approximately 30 feet wide and is halfway up the 
slope. As stated in the 1991 Report this shelf is either a partial completion 
of the downstream slope zone section of the embankment or a repair 
necessitated by the 1962 failure. Regardless, the downstream slopes are 
very steep, but the presence of the shelf provides additional stability to the 
embankment. The 1991 Report discussed the recommendation to flatten 



the downstream slope to either 2.5:1 or 3:1 and to cover the slope with 
grass. These recommended flatter slopes would provide additional stability 
and access for maintenance equipment. At this time, it is recommended 
the steep slopes have the trees and brush removed to a point 10 feet 
downstream of the toe of the existing slope. This would provide monitoring 
of any seepage flow through the embankment. 

No seepage was observed at the toe of the embankment or the abutment 
areas. This may be attributed to either the shelf increasing the seepage 
path or the use of impervious stony gray clay present in the area. 

SPILLWAY 

The principal spillway, constructed in 1982, consists of a 17 foot wide steel 
sheetpiling and concrete drop spillway with a stilling basin. As stated in the 
1991 Report the spillway was constructed under MDNR permit number 
81-11-115. Plans were prepared and construction oversight was done by 
registered professional engineers. The structural condition of this spillway 
is good and appears stable at the time of this inspection. 

There is no undercutting of the spillway downstream of the basin. The 
spillway has experienced a range of normal and flood flows (the 1986 
flood). It is surmised that the spillway stilling basin provides adequate 
energy dissipation as designed. The owners have added shale to the 
downstream channel bottom and side slopes to control erosion. 

Photographs 4 and 5 in the 1991 Report showed evidence of seepage 
stain at each joint in the steel piling. There is no evidence of material being 
transported through the joints. This would be evident by deposits of 
material downstream or holes (conical depressions) in the fill material 
behind the walls. Neither of these conditions were observed at the time of 
this inspection. 

Photograph 4 shows the nuts used to anchor a steel rod that is connected 
to a deadman. There was a reported deflection in the downstream right 
wingwall. The deadman appears to have corrected this problem. The 
1991 Report recommended the left downstream wingwall be monitored for 
a similar movement. No movement was observed at the time of this 
inspection.  

The concrete, which forms the spillway slab, piers, chute and baffle 
blocks, and end sill, is in good condition. There were no cracks in these 
concrete elements. The connection to the steel piling appears to be tight. 



The stoplogs appear to be in good condition. There is no mechanical 
device or tool used to remove or place the stoplogs. The 1991 Report 
recommended that the top one foot of stoplogs in the center bay be 
strapped to facilitate their removal during high flows.   Though desirable, 
such modification if not implemented would not deter the ability of the 
spillway to pass flood flows. 

There is no auxiliary spillway for this dam.  An auxiliary spillway is not 
required. 

STRUCTURAL STABILITY 

Based on the visual inspection of the embankments and spillways, the 
dam appears to be in a stable condition. 

HYDROLOGY AND HYDRAULICS 

The Lake Manitou Dam has a low hazard potential classification. Based 
on this classification, the Lake Manitou Dam must pass as a minimum the 
100-year (1.0% chance) design flood per Section 31516 of Michigan's Dam 
Safety Act (Part 315 of Act 451, Public Acts of 1994). The MDEQ has 
provided the design inflow and routed outflow discharges in their letter 
dated September 25, 1996 (Appendix D). 

The MDEQ estimated a 1.0% chance flood inflow of 700 cubic feet per 
second (cfs), with an outflow of 220 cfs. 

The principal spillway has an estimated capacity of 260 cfs based on 
minimal stoplog removal. If all stoplogs are removed the spillway would 
have a capacity greater than 520 cfs at an elevation of 782.5 feet USGS 
datum. The main earth embankment has a top elevation of 784.8 feet, 
thereby providing a freeboard of approximately 2.2 feet. Based on the 
above the dam has sufficient spillway capacity and freeboard. 

OPERATION AND MAINTENANCE 

Operation and maintenance of the dam is the responsibility of Jerry Meyer 
and LLoyd Sutcliff, members of the Lake Manitou Residents Association 
(LMRA). During the inspection Mr. Bill LeVine represented the 
Association. Mr. Levine advised that Mr. Ed Flynn no longer owns the 
earth embankment portion of the dam. The LMRA now is the sole owner. 

Mr. LeVine advised that a written Operation and Maintenance (O&M) plan 
does not exist for the Lake Manitou Dam. The 1991 Report recommended 
a written O&M plan be developed. The plan should be kept on file with the 



Board's papers and with the Vice President. This recommendation still 
stands. 

The Lake Manitou Dam requires minimal operation. The top 0.5 feet of 
stoplogs are removed from the left and right spillway stoplog bays each 
fall. This facilitates shoreline protection for the Association property 
owners. The procedure of how and when the stoplogs are removed 
should be written in the O&M plan. Actual operations should be recorded 
in a log book. Maintenance items should be recorded as well as observed 
lake levels, particularly during high flow events. 

It was reported in 1991 that a Mr. Burns walked the dam daily. This 
procedure should also be documented in a log, along with the observations 
of lake level, erosion, seepage, cracks, and other observations made 
during these informal "inspections." Maintenance of the earth embankment 
slopes, keeping them clear of trees and brush, and mowed are other 
procedures to add to the O&M Plan, and recorded in the log book when 
performed. Such documentation is evidence of a dam owner's 
responsibility in the operation and maintenance of the dam. 

Due to the low hazard potential rating for this dam, an Emergency Action 
Plan is not required. 
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APPENDIX A 

PHOTOGRAPHS 

Photographs should be compared to the photographs taken during the 
November 1, 1991 Dam Safety Inspection Report. Photographs are 
numbered based on the 1991 Report. Additional photographs taken during 
this 1996 inspection follow the 1991 Report sequence of photographs. 

(1) The downstream side of the principal spillway. 

(2) The upstream side of the principal spillway's three stoplog bays. 

(3) The baffle blocks and end sill of the principal spillway and downstream 
channel area. 



(4) Right downstream wingwall. Note nuts anchoring a deadman for the 
wall. 

(5) Left downstream corner of spillway abutment and wingwall. Note 
seepage stains through piling joints. 

(6) Upstream slope and crest of dam's earth embankment from right 
abutment area. 

(7) Broken 1 foot square concrete blocks for rip rap upstream slope of 
earth embankment. NO CHANGE IN 1996 

(8) Downstream slope of earth embankment. Brush remove to 
shelf.�PHOTO NOT TAKEN 

(9) Thirty foot wide "shelf" on downstream slope as viewed from the right 
abutment area. 

(12) Downstream side of stoplogs. 
 
(13) End sill at right downstream end of stilling basin. 

(14) Right upstream side of spillway. 

  

(15) Area right of principle spillway abutment. 

(16) Upstream side of earth embankment. 

(17) Upstream slope and paved crest of earth embankment . 
 

APPENDIX B 

 FIGURES AND SKETCHES 

See Appendix B, November 1, 1991 Dam Safety Inspection Report. 

APPENDIX C 

FIELD REPORT 

  

APPENDIX D 



ENGINEERING DATA 

See Appendix D, November 1, 1991 Dam Safety Inspection Report, Operation 
Maintenance Plan are enclosed. 

DEQ letter dated September 25, 1996. 
	  


