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INTRODUCTION 
The Lake Manitou Dam was inspected pursuant to the requirements of Part 315, Dam Safety, 

Natural Resources and Environmental Protection Act, Act 451 of 1994.  Spicer Group, Inc. 

conducted the five-year inspection of the dam on August 8, 2016 as requested by the operator of 

the dam.  The scope of this inspection is to identify conditions that constitute an existing or 

potential hazard to the dam.  The identification of potential hazards is limited to the field visual 

inspection, review of previous reports, review of previous plans, and general computations.  The 

contents of this report are not to be treated as a detailed engineering evaluation.   

 

This inspection report will serve as a supplement to previous inspections performed on the dam.  

Previous inspection reports, drawings, sketches, calculations, etc. will be referred to as part of this 

inspection report.  A summary of the design, construction, maintenance, and subsequent 

inspections of the dam are outlined in the Project Information section of this report. All references 

regarding the orientation of the dam shall be made as viewed looking downstream. The terms 

satisfactory, fair, poor, and unsatisfactory will be used to describe the conditions of the dam. The 

following is a brief definition of each term. 

 

SATISFACTORY  

No existing or potential dam safety deficiencies are recognized. Acceptable performance is 

expected under all loading conditions (static, hydrologic, seismic) in accordance with the 

applicable regulatory criteria or tolerable risk guidelines.  

  
FAIR  

No existing dam safety deficiencies are recognized for normal loading conditions. Rare or 

extreme hydrologic and /or seismic events may result in a dam safety deficiency. Risk may be 

in the range to take further action.  

  
POOR  

Dam safety deficiency is recognized for loading conditions which may realistically occur. 

Remedial action is necessary. POOR may also be used when uncertainties exist as to critical 

analysis parameters which identify a potential dam safety deficiency: further investigations 

and studies are necessary.  

  

UNSATISFACTORY  
Dam safety deficiency is recognized that requires immediate or emergency remedial action 

for problem resolution. Reservoir restrictions may be necessary until problem resolution.  
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CONCLUSIONS AND RECOMMENDATIONS 
A. Overall Condition 

 

Visual inspection of the dam indicates that the dam and its appurtenant structures are in 

SATISFACTORY overall condition.  The spillway appears to be in fair condition and their 

capacities adequate if properly operated. The earthen embankments and spillways appear to 

be sound and structurally stable at the time of the inspection.  The following is a list of 

observed deficiencies and recommendations. 

 

B. Observed Deficiencies and Recommendations 

 

1. Observation: Brush and tree growth exists on the downstream slope of the east 

embankment (driveway).  In general, tree and brush growth on dam embankments has a 

number of negative impacts.  Trees may be blown over by high winds resulting in the 

loss of embankment due to displacement of the root ball.  The root structures of trees and 

brush may lead to piping of internal embankment materials from seepage through the 

dam.  Trees and roots systems provide habitat for burrowing animals. Animal burrows 

may lead to further piping problems.  Inspection of the dam is more difficult due to the 

presence of trees and brush. 

Recommendation: Continue to maintain this area by mowing or brushing the vegetation.  

Remove all woody brush and small trees from the downstream slope and toe to 10 feet 

past the toe of slope and spray cut stumps with a growth inhibiting herbicide. If animal 

burrows are evident, rodents shall be exterminated and the burrows filled.  All disturbed 

areas should be restored with top soil and seed.  This will be a continual maintenance 

item. 

 

2. Observation: A portion of the left upstream embankment near the control structure has 

slumped towards the impoundment.   

Recommendation: The existing riprap or rock in place should be salvaged and the 

underlying material removed and replaced with geotextile fabric and sand or clay 

embankment material.  The riprap should be replaced and any disturbed areas restored 

with top soil and seed. 
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3. Observation: The concrete slab immediately downstream of the spillway has a large void 

beneath it.  This has the potential to expand underneath the concrete within the spillway.   

Recommendation: Grout or flowable fill should be placed within this void to fill and 

minimize further spreading of the void. 

 

4. Observation: Under dry conditions, water flows beneath the concrete blocks in the outlet 

channel and has eroded channel material beneath the blocks and along the channels 

causing erosion and settling of the blocks.  This does not appear to be negatively 

impacting the integrity of the dam. 

Recommendation: Remediation shouldn’t be required but the Owner could elect to break 

up the concrete blocks into 8 to 16 inch riprap cobbles and spread them levelly 

throughout the channel to fill gaps that have formed adjacent to and beneath the blocks. 

 

 

C. Further Detailed Studies and/or Investigations 

 

At this time, we do not recommend any further investigation of the dam.  Every five years, 

inspection by an engineer is required and we recommend periodic inspection by the dam 

owner.  We recommend recording periodic observations in a log book. 

 

D. Hazard Potential Classification 

 

The hazard potential classification of the Lake Manitou Dam is currently listed as “low 

hazard.” A “low hazard dam” is defined is a “dam located in an area where a failure may 

cause damage limited to agriculture, uninhabited buildings, structures, or township or county 

roads, where environmental degradation would be minimal, and where danger to individuals 

is slight or nonexistent.” (Part 315, Act 451 of 1994). 

 

We have reviewed the hazard potential classification for the Lake Manitou Dam and do not 

recommend changing the hazard potential classification at this time. 
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PROJECT INFORMATION 
A. General Description of Dam 

 

The Lake Manitou Dam is located in Section 11, T. 06 N. – R.02 E. in Bennington Township 

of Shiawassee County, Michigan (See Site Location Map in Appendix B). The dam impounds 

a tributary to Spring Brook and has a surface area of approximately 93 acres at normal lake 

level. The dam was constructed in 1959. The layout of the dam and its appurtenant structures 

are shown on the sketches located in Appendix A. 

 

The dam consists of an earthen embankment and a principal spillway located in two portions 

of the lake.  The dam has a structural height of 18 feet and an operating head of 

approximately 12.6 feet.  The earthen embankment is approximately 385 feet long located 

along Smith Park Drive to the east of the principal spillway.  The embankment is 

approximately 25 feet wide and consists of an asphalt driveway, grass and mixed shrubs and 

woody vegetation.    The downstream embankment has an intermediate shelf about 30 feet 

wide approximately half-way down the slope  

 

The principal spillway consists of a three 5 foot wide stop log channels containing six 6-inch 

wooden stop logs.  The stop log channels are recessed C-channels in concrete piers.  Eye 

bolts are fixed to the stop logs to assist with lifting.  Seepage at the joints and sides of the 

bottom four logs was observed.  A rubber sheet was observed fixed to the front of the top two 

stop logs to help reduce seepage. 

 

The spillway is primarily constructed of steel sheetpile with wingwalls on the up and 

downstream sides of the embankment.  Wingwalls are present on both up and downstream 

ends of the spillway.  Flow is directed over the stop logs and down a concrete lined overflow 

spillway that has two levels of energy dissipating concrete baffle boxes.  The outlet channel 

consists of large pieces of broken concrete for approximately 150 feet.  The concrete channel 

outlets into a natural channel downstream. 

 

There is no auxiliary spillway. 
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B. Purpose of Dam 

 

The Lake Manitou Dam was originally constructed in 1959 to as a recreational impoundment.  

The dam currently serves to maintain a recreational impoundment for the residential 

development adjacent to the lake. 

 

C. Available Design, Construction and Maintenance Information 

 

Construction records were not available at the time of the inspection.  Previous reports 

indicate that the principal spillway was constructed in 1982 under MDNR permit number 81-

11-115. 

 

D. Previous Inspection Reports 

 

1996 Dam Inspection Report, Lake Manitou Dam, Dam ID 401, Gary Croskey, P.E. 

2006   Dam Inspection Report, Lake Manitou Dam, Dam ID 401, Gary Croskey, P.E. 

2011   Dam Inspection Report, Lake Manitou Dam, Dam ID 401, Gary Croskey, P.E.  

 
FIELD INSPECTION 
Spicer Group performed a visual inspection of the dam on August 8, 2016.  Photographs were 

taken and a field inspection checklist was completed in the field and office summarizing the 

inspection.  The checklist and field notes are included in Appendix A and photographs are 

included Appendix D.  The following is a summary of the visual observations made during the 

inspection. 

 

Earth Embankment 

Overall, the earthen embankment appears to be in satisfactory condition and generally appears to 

be regularly maintained. No horizontal movement of the embankment was observed nor were any 

critical deficiencies observed.  The vertical profile appeared to be in a sound, level condition with 

minimal irregularities.  The following observations were made: 

 

1. Riprap was observed on the upstream toe of slope and appears to be in satisfactory 

condition.   

2. Some woody vegetation and scrub brush were observed on the downstream slope. 
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3. The downstream embankment is fairly steep. 

4. A lot of broken concrete and asphalt was observed on the downstream slope. 

5. The crest of the dam left of the principal spillway has a fairly straight horizontal 

alignment.  Some slight variations in vertical alignment were observed as the crest is 

sloped towards the downstream side.  The asphalt surface is 10 years old at the time of 

this inspection and multiple cracks have formed in the surface.  No seepage or loss of 

material in the embankment below these cracks was observed. 

6. No slumps, cracks, slides, sloughing, or beaching was observed. 

7. No seepage was observed along the downstream slope or in the toe of slope.  The toe of 

slope is graded into a wetland area that was wet at the time of the inspection.  No 

movement of embankment material was observed in this wetland area. 

 

Spillway and Outlet Works 

The spillway and outlet works appear to be in satisfactory condition. 

 

Principal Spillway 

1. The principal spillway appears to be in satisfactory condition.   

2. The right downstream wingwall is in fair condition.  Some efflorescence was observed at 

the joints but no seepage was noted during the inspection. No evidence of horizontal or 

vertical movement was observed. 

3. The left downstream wingwall is in satisfactory condition.  Some efflorescence was 

observed at the joints but no seepage was noted during the inspection. No evidence of 

horizontal or vertical movement was observed. 

4. The right and left inside spillway walls appear to be in satisfactory condition. They 

appear to have minimal horizontal and vertical movement.  Some efflorescence was 

observed at the joints but no seepage was noted during the inspection. No survey 

information was collected at the time of the inspection. 

5. The right upstream wingwall appears to be in satisfactory condition.  No evidence of 

horizontal or vertical movement was observed. 

6. The left upstream wingwall appears to be in fair condition.  No evidence of horizontal or 

vertical movement was observed. Some earth material (2 ft by 2ft area ) adjacent to the 

wingwall appears to have sloughed towards the lake. 

7. The stop logs appear to be in fair condition.  The bottom four logs exhibit some minor 

section loss due to rotting but felt structurally stable at the time of this inspection.  Noted 

for future monitoring.  Seepage was observed along the sides and bottoms of the bottom 
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three logs.  If the Association desired, the lake surface in front of the logs could be dug 

out and a rubber sheet laid to rest along the front face of the stop logs to help minimize 

further seepage.  The lake bottom material would be replaced to hold the rubber sheet in 

place. 

8. Surface rusting occurs throughout the sheet pile walls.  No section loss was observed but 

the metal surfaces should be monitored for deterioration in future inspection reports. 

9. No cracks were observed in the concrete piers holding the stop logs, the concrete baffle 

boxes, or the spillway surface. 

10. A void approximately 2 feet wide by greater than 4 feet wide was observed beneath the 

concrete spillway immediately downstream of the sheetpile.  This void was observed on 

both the left and right sides of the concrete pad. 

11. The earth behind the left downstream wingwall appears to have settled 18 inches.  This 

should be monitored for further settling. 

12. The fences and gates around the spillway appear to be in fair condition.  No loose posts 

were observed.  Minimal rusting has occurred.  

 

Downstream of Dam 

1. The downstream channel appears to be in fair condition and no obstructions were 

observed in the immediate vicinity of the dam.  Some bank erosion was noted on the left 

bank immediately downstream of the spillway. 

 
STRUCTURAL STABILITY 
Based on this visual inspection, the dam appears to be stable and does not appear to be at risk of 

immediate failure.  The spillway is in satisfactory condition.  Routine maintenance and vegetation 

removal should be continued. 

 

HYDROLOGY AND HYDRAULICS 
A. Available Design Data and Hydrologic Design Data 

Hydrologic Information provided by the MDEQ has been obtained and is included Appendix 

A of this report.  The MDEQ calculated the 100-year peak inflow into impoundment to be 

approximately 270 cfs with an estimated runoff volume of 110 acre-feet.   
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B. Contributing Drainage Area 

The area contributing to the Lake Manitou Dam is approximately 4.4 square miles.  The ratio 

of contributing drainage area to the surface area of Lake Manitou (93 acres) is approximately 

30 to 1. 

 

C. Design Flood Determination 

The design flood is determined by the MDEQ classification of the dam.  Low hazard dams 

are required to convey the 100 year event.  The MDEQ determined the 100 year peak inflow 

into the impoundment to be 270 cfs.   

 

D. Existing Spillway Capacity 

 Review of hydraulic capacity submitted with the previous report indicates that previous 

reports and the MDEQ have concluded that the principal spillway has an estimated capacity 

of approximately 520 cfs with all of the stoplogs removed with 0 feet of freeboard.  Without 

the stop logs removed, the spillway has a capacity of 255 cfs with 0 feet of freeboard.  Based 

on this, the dam has sufficient spillway capacity with limited to no freeboard.  The 

impoundment has approximately 250 acre-feet of storage which is less than the calculated 

runoff volume of 620 acre-feet.  Therefore the impoundment cannot store the design flood 

volume. 

 

 Spillway rating table and hydraulic calculations were not provided in previous report and not 

completed with this report as the dam has sufficient spillway capacity. 

 

E.  Routing of Spillway Design Flood 

No information on routing of the design flood was available at the time of this inspection.   

 

F. Flood of Record 

No information on the flood of record was provided.  The dam was in place in 1986 when 

multiple other dams locally experienced high flows/failure. 

 

OPERATION AND MAINTENANCE  
The Lake Manitou Dam is operated and maintained by the Lake Manitou Association.  The 

Association has prepared a maintenance and operation plan that is available on the Association’s 

website.  The plan details the operation of the stop logs as well as routine maintenance.   
  



 
 

 

Spicer Group, Inc. 123277SG2016                                    Page 10 Lake Manitou Dam 
                                                                                         

 

EMERGENCY ACTION PLAN 
Due the low hazard potential rating, an Emergency Action Plan (EAP) is not required under Part 

315 of Act 451 of 1994 (NREPA) but the Association has prepared an Emergency Action Plan 

which is available on the Association’s website.  The information within the Plan should 

periodically reviewed and updated as necessary.
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Kathrens, Wendy S.

From: deq-wrd-qreq <deq-wrd-qreq@michigan.gov>
Sent: Wednesday, August 10, 2016 5:53 PM
To: Kathrens, Wendy S.
Subject: RE: flood or low flow discharge request (ContentID - 168812)

 
This reply is being sent via email only. 
 
We have estimated the flood frequency discharges requested in your email of August 5, 2016 (Process No. 20160431), as 
follows: 
 
Tributary to Spring Brook at Lake Manitou Dam, Dam ID 401, Section 11, T6N, R2E, Bennington Township, Shiawassee 
County, has a drainage area of 4.4 square miles.  The design discharge for this dam is the 1% chance (100-year) 
flood.  The 50%, 20%, 10%, 4%, 2%, 1%, 0.5%, and 0.2% chance peak outflows are estimated to be 70 cubic feet per 
second (cfs), 110 cfs, 140 cfs, 180 cfs, 220 cfs, 270 cfs, 310 cfs, and 370 cfs, respectively.   (Watershed Basin No. 14C 
Maple). 
 
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. Luke Trumble of our Dam Safety Program at 517-
420-8923, or by email at: TrumbleL@michigan.gov. 
 
 
From: wendyk@spicergroup.com [mailto:wendyk@spicergroup.com]  
Sent: Friday, August 05, 2016 11:02 AM 
To: deq-wrd-qreq 
Subject: flood or low flow discharge request (ContentID - 168812) 
 
Requestor: Wendy Kathrens 
Company: Spicer Group 
Address: 1400 Zeeb Drive 
City: St. Johns/MI 
Zip: 48879 
Phone: 989-224-2355 
Date: August 5, 2016 
F50percent: Yes 
F20percent: Yes 
F10percent: Yes 
F4percent: Yes 
F2percent: Yes 
F1percent: Yes 
F0.5percent: Yes 
F0.2percent: Yes 
ContactAgency: None Selected 
ContactPerson:  
Watercourse: Tributary to Spring Brook 
LocalName:  
CountyLocation: Shiawassee 
CityorTownship: Bennington Twp. 
Section: 11 
Town: 6N 
Range: 2E 
Location: One mile east of M-52, at intersection of Garrison and Waugh Roads. Site location map sent separately. Flow 
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request is for area tributary to Lake Manitou Dam, ID NO. 401. 
FFR1: Dam 



 
 

 

 Spicer Group, Inc. 123277SG2016                                     Lake Manitou Dam 
                                                                                         

 

 
 

APPENDIX B 

 
 
 

SITE LOCATION MAP  
 

 
 

 

  



Manitou Lake, Dam Id No. 401, Northwest corner of intersection of W. Garrison Rd and Waugh Road 

Shiawassee County 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 Spicer Group, Inc. 123277SG2016                                     Lake Manitou Dam 
                                                                                         

 

 

 

APPENDIX C 

 
 
 

2011 INSPECTION REPORT 
EMERGENCY RESPONSE PLAN 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Dam Safety Inspection Report 
 
 

Lake Manitou Dam 
 

Shiawassee County 
 

Tributary to Spring Brook (Harding-Jennings Drain) 
 

Dam Identification Number: 401 
 
 

Owner 
 

Attention: Jim Forsythe, President 
Lake Manitou Association (LMA) 

1996 W. Garrison Road 
Owosso, MI 48867 

Telephone: 989-723-4742 
Email: golakers_spam@charter.net 

 
Hazard Potential Classification 

 
Low 

 
Date of Inspection 

 
September 8, 2011 

 
 
 

Inspection and Report prepared by: 
 
 

__________________________________ 
Gary F. Croskey, P.E., LLC 

Michigan Professional Engineer License No. 6201027136 
7265 West Glenmere Road 
Empire, Michigan   49630 

Telephones: 312-401-1323 (cell) 
Email: croskeyg@gmail.com 
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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) at 

the time of the inspection.  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. 
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CONCLUSIONS AND RECOMMENDATIONS 
The Lake Manitou Dam is in good condition.  At the time of the visual inspection, 

no structural deficiencies were found that might cause a failure of the dam.  The Lake 

Manitou Dam has sufficient spillway capacity.  The "Low" hazard potential classification 

was reviewed and found to be acceptable.  

This report is the fifth dam safety inspection report under Michigan's Dam Safety 

Act, Part 315, Dam Safety, of the Natural Resources and Environmental Protection Act, 

Act 451 of 1994 as amended.  References to and portions of other reports on file with the 

Dam Safety Program at the Michigan Department of Environmental Quality (MDEQ) are 

made throughout this report respectively as 1991, 1996, 2001, and 2006 Reports. 

The recommendations of the 2006 Report were reviewed with the Owners’ 

representatives and have been either completed or requires continue on-going 

maintenance items.  Trees and brush have been removed from the toe of the downstream 

slope and the outlet channel.  The owner periodically observes the outlet channel for 

erosion under the concrete slabs.  

The recommended actions listed below address any applicable structural, 

hydraulic, and operational deficiencies found during the visual inspection.  

Recommendations are listed by priority, and estimated quantities and costs may be 

provided for preliminary planning estimates. 

 
1. Update the Emergency Action Plan (EAP.)  Check the contacts within 

Lake Manitou Association’s (LMA) Process and Procedure 

Documentation, Process No. 5.  Send the EAP to the Shiawassee County 

Emergency Services Coordinator and notify MDEQ upon submittal of this 

Report. 

2. Continue the removal of trees and brush that may develop on the earth 

embankment’s upstream and downstream slopes, and next to principal 

spillway structure.  At the principal spillway remove the hickory and apple 

trees next to the downstream wing walls.  Remove the trees and brush 

from the toe of the downstream slope to a point at least 10 feet 

downstream of the toe of the embankment to provide a two-track path and 
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access to inspect the toe of embankment slope.  Observe and record any 

seepage.   

3. Continue to observe the undercutting of the concrete slabs of the outlet 

channel.  Take photographs periodically for documentation of any change 

in condition or erosion of soil underneath the concrete slabs of this 

channel. 

 
PROJECT INFORMATION 

The Lake Manitou Dam is located in the southeast quarter, Section 10, and 

southwest quarter of Section 11, Town 6 North, Range 2 East, Bennington Township, 

Shiawassee County, Michigan.  From left to right (looking downstream) 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 concrete lined 

channel that is connected to a tributary of Spring Brook.  This tributary is part of the Hardy-

Jennings County Drain. 

The principal spillway is a 17-foot wide steel sheet pile 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 23 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 

are in numerical order to facilitate comparison with previous and future Reports.  Plans 

of the existing principal spillway are on file with the MDEQ, Dam Safety Program.  Old 

spillway plans prepared for a Mr. Cole (original developer), date unknown (estimated early 

1960s), and a set prepared in 1974 by Mr. David B. Lantz, P.E. are provided in the pocket 

attached to the 1991 report.  These plans are on file with the MDEQ.  A location map, site 

plan, and section of the earth embankment were provided as Figures 1-3 respectively in 

Appendix B of the 1991 Report.  The 2011 Dam Safety Inspection Field Report is 

provided in Appendix C.  Appendix D contains the MDEQ's flood discharge estimates 

dated April 20, 2011.  A survey of the dam crest was not done for this report.  There 
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continues to be no evidence of movement in the embankment.  This was noted in the 

2001 and 2006 Reports.  Likewise this inspection found no indicators to warrant an 

elevation survey to be done or recommended for future inspections.  The history of the 

dam was discussed in the Project Description of the 1991 Report.  There are no changes 

to be added to the history. 

 
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.  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 slope of 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 resurfaced bituminous paved road that was done 

in 2006.  Photographs 1, 3,and 4 show the condition of the crest.  It was not evident if the 

paved road slopes toward the impoundment.  The upstream slope has some riprap 

protection to deter erosion from road drainage.  The riprap also protects the upstream 

slope from boat wave action.  The transverse cracks observed in the paved road in the 

2001 Report have reappeared.  These cracks were isolated to just the paved road and are 

not evidence of any movement in the earth embankment.  The shoulder of the road, or 

remaining portion of the crest is grassed covered.  Mr. Fayling, resident at the left 

abutment area of the embankment, periodically mows the shoulders of the road. 

The downstream side of the dam crest was reported to have settled approximately 

0.7 feet in the center of the dam in the 1991 Report.  The possible cause of settlement was 

reported to have been due to the consolidation of foundation material.  Since the 
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downstream area is a wetland, the potential presence of organic or marl material suggests 

this is a valid assumption.  As noted in the 1991, 1996, 2001 and 2006 Reports the 

settlement no longer appears to be a concern.  However, this area should be closely 

observed between inspections and evaluated at future dam safety inspections. 

The upstream slope is shown in Photographs 1, 4, 5, 6, and 8.  It has grass and 

weeds mixed in with one-foot square broken concrete blocks.  The blocks are stable on 

this steep slope.  All previous reported trees and brush has been removed.  Please note 

the discussion below on the need to remove trees and brush from earth embankments.  

There are no signs of erosion, cracks or settlement in the upstream slope. 

Photographs 2 and 3 show the downstream slope and its 30-foot wide shelf.  The 

slope is now covered with tall weeds and grasses.  The weeds and grass is of such a 

height and thickness that deter observation of the surface of the slope.  Some broken 

concrete and bituminous pavement has been cast onto the downstream slope.  This 

deters maintenance of the slope.  Some of the concrete can be moved to the upstream 

slope to reinforce the existing riprap.  The owner will continue to remove trees and brush 

from the downstream slope of the embankment, and hopefully clear as much weeds and 

grass as possible on this steep slope.  This 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 for a 

zone section of the embankment; or a repair necessitated by the 1962 failure.  

Regardless, the upper portion of the downstream slope remains very steep.  However, the 

presence of the shelf does provide additional slope stability for the embankment.  Previous 

reports discussed flattening the downstream slope to either 2.5:1 or 3:1 and to cover the 

slope with grass. The previously recommended flatter slope would provide additional 

stability and access for maintenance equipment.  At this time, it is recommended to 

continue the tree and brush removal program, cut grasses and weeds periodically, and 

observe for seepage flow at the toe of the embankment.  Any stability problems indicated 

by slides or cracks in the embankment should be immediately reported to a licensed 

professional engineer for evaluation. 

No seepage was observed at the toe of the embankment or the abutment areas at 
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the time of this inspection. 

Regarding trees and brush on earth embankments, it is standard dam 

maintenance practice to have trees and brush removed and kept off the slopes of the 

dam.  Trees can be blown over by low winds resulting in the loss of or weakening of the 

embankment material.  The root systems of trees can develop seepage paths that may 

lead to piping (loss of soil material by the movement of water).  Presence of trees and 

brush encourages burrowing animal activity.  Therefore, both the burrowing animals 

such as muskrats, beavers, and the presence of trees and brush can compromise the 

stability of the embankment slope.  Further, the thick brush on the downstream slope 

deters visual inspection for the development of slides, cracks, sloughs, seepage and 

burrowing animal activity.  Therefore, proper maintenance of the dam’s earth 

embankments requires that tree and brush be removed and prevented from developing. 

Cutting trees and brush along with application of a proper herbicide to retard brush and 

tree redevelopment may be needed. 

Spillway 

The principal spillway, constructed in 1982, consists of a 17-foot wide steel sheet 

piling and concrete drop spillway with a stilling basin.  As reported in the 1991 Report, the 

spillway was constructed under MDNR permit number 81-11-115.  Plans were prepared, 

and licensed professional engineers provided construction oversight.  The principal 

spillway with its stilling basin (flow energy dissipator) ia shown in Photographs 10-12, 14, 

18 and 19.  The structural condition of this spillway is good and appeared stable at the 

time of this inspection. 

There is no undercutting of the spillway immediately downstream of the stilling 

basin.  The spillway has experienced a range of normal and flood flows (the 1986 flood).  It 

is surmised that the spillway’s stilling basin provides adequate energy dissipation. The 

owners reported to have added shale to the downstream channel bottom and side slopes 

to control erosion. 

Photographs 21 & 22 of the 2001 Report had showed ORV (off road vehicles) 

traffic crossing the downstream concrete lined channel approximately 60 feet downstream 

of this spillway.  This ORV traffic no longer exists. 
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Undermining of the existing concrete slabs lining this channel was evident as 

shown in Photographs 16, 18 and 19.  Though presently not detrimental to the spillway, 

stabilization of this outlet channel by future repairs may be needed.  Such repairs could 

include the removal of trees and brush and the replacement of the concrete slabs, with 

either stepped riprap sections or articulating block systems, both placed on appropriate 

geotextile fabric (to prevent piping or loss of soil material).  Continue the periodic 

observations of the downstream channel for any soil loss under the slabs or movement in 

the slab sections.  Continue to keep ORV out of this channel. 

Seepage stains, previously reported in the 1996 Report, at each joint in the steel 

piling, have not changed, please see Photograph 5 of the 2001 Report and compare it to 

Photographs 13, 15, and 17. 

Photograph 4 in the 1996 Report showed the nuts on a steel rod that is connected 

to a deadman.  Previous reported deflection in the downstream right wingwall had been 

reported corrected by the use of this deadman system.  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.  Eyebolts have been placed in the top 

of two of the stoplogs to facilitate removal. 

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

Structural Stability 

Based on the visual inspection of the embankments, principal spillway structure, 

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 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 provided design flood information in email dated April 20, 2011.   
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A copy of the email is provided in Appendix D. The MDEQ estimated a 1.0% chance 

“routed” outflow flood of 270 cubic feet per second (cfs) with a runoff volume of  

620 acre-feet.  The hydrologic data from recent Reports is compiled in Appendix C. 

The principal spillway has an estimated capacity of approximately 260 cfs based on 

no stoplog removal.  The installation of the eyebolts on top of the stoplogs ensures the 

capability of removing the top layer of stoplogs. If all stoplogs were 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 adequate 

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 Jim Forsythe, the 

Lake Manitou Association President.  Mr. Russ Friess, member of the Lake Manitou 

Association (LMA) Board assists Mr. Forsythe.  Messrs. Forsythe and Friess were 

present at the inspection, along with Mr. Lloyd Fayling whose residence is next to left 

abutment.  Mr. Fayling mows the crest of the dam.  A written policy on the Operation 

and Maintenance (O&M) Plan exists as part of LMA Process and Procedure 

Documentation.  Specifically, Process No. 5, entitled “Dam/Spillway Maintenance 

Operation and Emergency Response Plan” (Plan), outlines both O&M and the 

Emergency Action Plan (EAP.) The policy is published on the Lake Manitou 

Association’s website at: http://lake-manitou.org/process/process_5.pdf. 

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.  Actual operations, maintenance 

performed, and observations made are recorded in a logbook.  Observations made during 

these informal inspections by Board members are duly recorded and include the lake 

level, erosion, seepage, cracks, and other observations.  Maintenance of the earth 

embankment slopes, keeping them clear of trees and brush and mowing are other 

procedures in the O&M Plan and should be recorded in the logbook when performed. 

Such documentation is evidence of a dam owner's responsibility in the operation and 
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maintenance of the dam. 

Due to the low hazard potential rating for this dam, an Emergency Action Plan 

(EAP) is not required.  Even though an EAP is not required, the Lake Manitou 

Association has developed and maintains an EAP as part of its Policy, Process No. 5, 

referenced above.  The EAP is periodically reviewed with the Shiawassee County 

Emergency Management Department and Shiawassee County Drain Commissioner.  

The EAP is published on the Lake Manitou Association’s website: http://lake-

manitou.org/process/process_5.pdf.  Since the current EAP was approved in 2006, it is 

recommended that it be reviewed and updated, particularly key personnel and their 

contact information. 

 
 



Appendix A:  Photographs 

APPENDIX A:  PHOTOGRAPHS 
Photographs were renumbered in the 2006 Report.  Additional photographs taken 
during this 2011 inspection follow the new numbering sequence.  



 

Appendix A:  Photographs 
 

   
1. Upstream (u/s) slope and crest of dam’s earth    2. Thirty foot wide “shelf” downstream (d/s) slope from 
embankment from the right abutment area.    right abutment. 

   
3. D/S slope of earth embankment.      4. Bituminous road on crest of earth embankment. 



 

Appendix A:  Photographs 

   
5. U/S slope of earth embankment from left abutment.  6. U/S slope of earth embankment.  Note mowed area. 

   
7. D/S area from center of embankment.       8. Riprap consisting of broken 1-foot concrete blocks. 



 

Appendix A:  Photographs 

   
9. D/S side of principal spillway.  Vegetation removed.  10. Right d/s abutment area of spillway. 

   
11. D/S side of stoplogs.        12. U/S side of principal spillway’s three stoplog bays. 



 

Appendix A:  Photographs 

   
13. Baffle blocks, end sill of stilling basin area of principal   14. Right u/s side of spillway. 
spillway. 

   
15. Right d/s corner of spillway abutment and stilling basin. 16. Chute, baffle blocks, and end sill of stilling basin. 
Note old seepage stains through piling joints. 



 

Appendix A:  Photographs 

   
17. Left spillway training wall and stilling basin.    18. Undercutting of concrete slabs in the channel d/s of  
            the principal spillway. 

 
19.  Undercut slab, note flow under slab in this section. 
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Appendix C:  Field Report 
 

DAM SAFETY INSPECTION FIELD REPORT 
1.  Name of Dam: Lake Manitou 
 Dam ID No.: 401 
 Date:  September 8, 2011 
 
2.  Owner(s):  Attention: Jim Forsythe, President, Lake Manitou Association (LMA), 
 1996 W. Garrison Road, Owosso, MI  48867 
 Phone:  989-723-4742;  Email: golakers_spam@charter.net  
 Operator: Russ Friess 
 Phone: 
 
3.  Location of Dam:  Section: SE 10 & SW11, Town: 6 North, Range: 2 East, 
 Bennington Township. 
 County:  Shiawassee County 
 River:  Tributary to Spring Brook (Harding-Jennings Drain) 
 
4.  Persons Present at Inspection: 
Name    Title  
Gary F. Croskey, P.E. Consultant 
Russ  Friess   LMA Board Member 
Jim Forsythe   LMA President 
Lloyd Fayling   Resident 
 
5.  Description of Dam:  From left to right (looking downstream) the dam consists of a 
385 foot long earth embankment with a separate 17-foot wide steel sheet pile and 
concrete drop spillway located 460 feet southwest of the earth embankment. 
 
6.  Dam Owner Questionnaire Completed?  Yes _X (1991 Report)__ No__ 
 
7.  Prior Inspections:   
 8/20/1980, 1981, and 9/1/1983, Michigan Department of Natural Resources 
(MDNR); 
 11/1/1991 (1991 Report) Part 315, by Gary F. Croskey, P.E.;  
 9/7/1996 (1996 Report) Part 315, by Gary F. Croskey, P.E.; 
 7/20/2001 (2001 Report) Part 315, by Gary F. Croskey, P.E.; and 
 8/24/2006 (2006 Report) Part 315, by Gary F. Croskey, P.E. 
 
8.  Hazard Potential Classification: LOW 
 

ENGINEERING DATA 
1.  Vicinity Map:  1991 Report, USGS Quadrangle 
2.  Geology Reports: 1991 Report 
3.  Design Analysis:  Refer to MDEQ Dam Safety Unit file  
4.  Plans:  1991 Report and MDEQ Dam Safety Unit file. 
 



 

 

 
CONSTRUCTION DATA 

1.  As-Built:  None 
2.  Post Construction Surveys: MDNR, 1991 and 1996 Reports 
3.  Construction History:  None. 
4.  Modifications:  1973 and 1982 new spillway, per MDNR Permit #81-11-115 
5.  Borrow Sources:  Assumed local or native material on site. 

 
OPERATION & MAINTENANCE DATA 

1.  Operation & Maintenance Plan and Procedures:  2006 Report plan adopted. 
2.  Monitoring Systems:  2006 log of observations, stoplog operations and lake level 
measurements are done. 
3.  Impoundment Level Records:  Yes, per 2006 Report 
4.  O&M Records:  Yes, per 2006 Report 
5.  Dam Incidences/Reports: 1962 spillway failed per 8/29/1980 DNR report, and failed 
on 10/1/1981. 
6.  Pictures:  MDEQ Dam Safety Unit files, 1991, 1996, 2001 and 2006 Reports. 
 

INSTRUMENTATION 
1.  Monuments, Benchmarks, Surveys:  RR spike in power pole 190 feet from lake 
and 65 feet SW of spillway centerline, ELEVATION 782.10 (assume NGVD29) 
2.  Observation Wells:  None 
3.  Weirs:  None 
4.  Piezometers:  None 
5.  Stream Gage Recorder:  None 
 

DATA 
Elevation Top of Dam 784.8 feet Length of Dam 385 feet 
Elevation Normal Pool 780.0 feet Top Width 25 feet 
Elevation Tailwater 772.15 feet Structural Height 22.7 feet 
Elevation Streambed 772.15 feet Hydraulic Height (Head) 18 feet 
Normal Pool Area 93 acres Normal Pool Capacity * ac-ft 
Maximum Pool Area 100 acres Maximum Pool Capacity * ac-ft 

Note:  * MDEQ simulated routing of inflow hydrographs for 1991 and 1992 reports. 
 

RESERVOIR 
1. Slope:  Grassed lawns. 
2. Bank:  Not applicable. 
3. Sedimentation:  None reported, 2006 checklist stated upstream dams limited 
sediments from entering the impoundment. 



 

 

EARTH EMBANKMENTS 
 
Main: ___x__ Left: ____ Right: ______ Other: _____ Total Length:  385-feet 
Note: Y = yes N = no  P = photo  
 
 UPSTREAM DOWNSTREAM CREST   

10’-15’ 
wide 

LEFT 
ABUT 

RIGHT 
ABUT 

Slope 
(horiz:vert) 

2:1 1.5:1 N/A N/A N/A 

Grass cover Y Y   5 Y  1-3 Y Y 
Trees,  
Brush, etc. 

N Y N    Y Y 

Riprap Y N N/A N N 
Erosion N N N N N 
Cracks N N N N N 
Settlement N N N N N 
Animal 
Burrows 

None seen None seen N None seen None seen 

Debris N Y   4 N/A N N 
Seepage 
Boils 

N/A N N/A N N 

Slough 
Beaching 

N N/A N/A N N 

Drains N/A N N/A N N 
 
COMMENTS:   
1.  1996, 2001, and 2006 Reports stated settlement stabilized.  No elevation survey 
needed 
 
2.  2006 Report stated new bituminous road that year.  Its not graded towards 
impoundment.  Transverse cracks in pavement are not from any earth embankment 
movement. 
 
3.  Mr. Fayling, resident at left abutment mows crest. 
 
4. Broken concrete and asphalt still on downstream slope.  Some random grass and 
debris has been dumped by right abutment.  Can move broken concrete to upstream 
slope to fortify riprap protection of that slope. 
 
5.  Mow two-track on shelf and make 10 foot wide path at toe of downstream slope next 
to wetland area. 
 



 

 

 SPILLWAYS AND OUTLETS 
1.  Types and locations:  Principal spillway is a steel sheet piling and concrete drop 
structure 17 feet wide, three 5-foot wide stoplog bays; two 1-foot wide concrete piers 
with concrete slab floor to chute blocks and baffle blocks with end sill stilling basin. 
 
2.  CONDITION:  Good 
 
 Cracks:  None observed at time of inspection. 
 
 Displacement:  None observed at time of inspection.  
 
 Spalling:  None observed at time of inspection. 
 
 Erosion:  2001 Report and 2006 Reports noted some erosion that needed 
monitoring in the downstream channel below the concrete slabs. 
 
 Seepage and Drainage:  None observed at time of inspection. 
 
3.  CONTROLS:   
 Gates:  None. 
 
 Stoplogs:  Three 5-foot wide by 2.3 foot high. 
 
 Operator/Hoists:  Eye hooks in top of stoplogs. 
 
 Trashrack: None. 
 
4.  Inlet Channel:  Lake Manitou impoundment area. 
 
5.  Outlet Channel:  Broken concrete slabs, 2001 Report had ORV traffic and erosion 
under slabs.  See photographs of undermined slabs. 
 



 

 

 
HYDROLOGIC AND HYDRAULIC DATA 

 
HYDROLOGY 
The 2011 peak inflows along with the runoff volume were provided by the Michigan 
Department of Environmental Quality emails, dated April 20, 2011, attached to this 
report in Appendix D.   

2010 2006   

cfs acre -
feet cfs acre -

feet cfs acre -
feet 

 
 
Flood 
Frequency Inflow/ 

outflow  Inflow/ 
outflow  Inflow/ 

outflow  

0.5% 750/310   310       
1.0% 650/270 620 270       
2.0% 500/220           
Drainage Area 
Total (sq mi) 4.3 4.4   

Drainage Area 
Contributing 
(sq mi) 

      

Notes:  
 
HYDRAULIC - Spillway Capacities, Rating Tables/Curves, and Questions 
1.  Description of principal spillway, including stilling basin.   
Are plans available:   x Yes        No   
  
Capacity in cfs:  255 cfs without freeboard (top of dam AND STOPLOGS IN), elevation 
784.4 feet 
 
2.  Description of auxiliary spillway, including stilling basin.   
Are plans available:   __Yes    _X_ No  
  
Capacity in cfs:  ??? cfs.  NOT APPLICABLE NO AUXILIARY SPILLWAY 
 
TOTAL CAPACITY WITHOUT FREEBOARD:                  255 CFS. 
TOTAL CAPACITY WITH 2.0 FEET OF FREEBOARD:   16 CFS. 
 
 
3.  Elevation v.s. Discharge, Area, and Storage table:  

Elevation (feet) Discharge (cfs) Area (acres) Storage (acre-feet) 
781  93 Approx. 40 
782  186 Estimated 150 
782.5  250 Estimated 300 
784.8  300 (estimated) Estimated 575 

 Notes:  



 

 

 
4.  Sensitivity analysis of estimated flows.  

Frequency Flow 
(cfs) 

Pool 
Elevation 
(ft) 

Tailwater 
Elevation (ft) 

Head (ft) 
(Pool Elev. –Tailwater 
Elev.) 

0.5% (200-yr)     
1.0% (100-yr)     
2.0% (50-yr)     

 Notes:  Data from 2004 Report ??.  
 
5.  State development in downstream floodplain at various elevations:  
 1 PRIVATE DRIVEWAY AND ONE COUNTY ROAD WITH WOOD BRIDGE (2006 
REPORT). 
 
6.  Has downstream development constrained use of any outlet works or spillways? 
 NO. 
 
7.  Will downstream erosion resulting from normal or design flood discharges jeopardize 
the safety of the structure?   
 NO   
 
8.  Have ice jams or debris affected past operation of the dam?  (Past history of any 
occurrence should be included if available).   
 NO. 
 
9.  What is the existing hydraulic capacity of the structure (no freeboard).  What is the 
probability of its capacity being exceeded?   
 
 520 cfs WITH NO STOPLOGS, 255 cfs WITH STOPLOGS, probability is low < 
0.01%  
 
10.  Give the magnitude of the recommended spillway design flood in terms of 
discharge, and volume in acre-feet?   
 270 cfs OUTFLOW AT 620 acre-feet PER MDEQ ROUTING OF INFLOW 
HYDROGRAPH 
  
What percent of maximum storage capacity of the dam is this runoff volume?   
 Estimated 400 ac-feet of storage is available.  575/620 = 0.927 or 92.7%. 
 
11.  What is the most probable mode of hydraulic failure?  This answer should include: 
 (a) Type of failure, i.e. overtopping, erosion, piping, etc.:  Erosion 
 (b) Probability of occurrence:  VERY LOW, < 0.01% 
 (c) Estimated downstream consequence:  PRIVATE DRIVEWAY AND COUNTY 
ROAD MAY BE IMPACTED.   
 



 

 

12.  Would a failure of the structure at flood frequency discharge less than the 
recommended spillway design flood increase the downstream hazard for loss of life and 
the economic loss?   
 NO. 
 
13.  Will structural failure at maximum controlled pool elevation (top of dam) cause a 
downstream flood wave that could result in higher hazard conditions?   
 NO 
 
14.  Will structural failure at normal controlled pool elevation cause a downstream flood 
wave that could result in a higher hazard classification?   
 NO 
 
15.  Is further detailed hydrologic or hydraulic study warranted?  If so, explain why. 
 NO  
 
16.  Will routing the recommended spillway design flood through to pool lower (by more 
than 10%) attenuate the peak?       X  Yes    __ No    
 
17.  Does the stilling basin adequately dissipate energy over expected range of 
discharges?  
 YES 

 



 

 
 

APPENDIX D:  ENGINEERING DATA 
MDEQ Discharge Information email dated  

April 20, 2011 
 
 



 

 

RE: flood or low flow discharge request (ContentID - 168812) 
DEQ-LWM-QREQ <DEQ-LWM-QREQ@michigan.gov> Wed, Apr 20, 2011 at 5:33 PM 
To: "croskeyg@gmail.com" <croskeyg@gmail.com> 
This reply is being sent via email only. 
We have estimated the flood frequency discharges requested in your email of April 13, 2011 (Process 
No. 20110126), as follows: 
Tributary to Spring Brook at Lake Manitou Dam, Dam ID 401, Section 11, T6N, R2E, Bennington 
Township, Shiawassee County, has a drainage area o f 4.3 square miles. The design discharge for this 
dam is the 1% chance (100-year) flood. The 2%, 1%, and 0.5% chance peak in flows are estimated to 
be 500 cubic feet per second (c fs), 650 c fs, and 750 c fs, respectively. The 2%, 1%, and 0.5% chance 
peak outflows are estimated to be 220 cubic feet per second (c fs), 270 c fs, and 310 c fs, respectively. 
The 1% chance flood volume is estimated to be 620 acre-feet. (Watershed Basin No. 14C Maple). 
Please include a copy o f this letter with your inspection report or any subsequent application for 
permit. These estimates should be confirmed by our of fice if an application is not submitted within one 
year. I f  you have any questions concerning the discharge estimates, please contact Ms. Susan 
Greiner, Hydrologic Studies and Dam Safety Unit, at 517-241-1210, or by email at: 
GreinerS@michigan.gov. I f you have any questions concerning the hydraulics or the requirements for 
the dam safety inspection report, please contact Mr. Byron Lane o f our Dam Safety Program at 
517-241-9862, or by email at: LaneB@michigan.gov. 
-----Original Message----- 
From: croskeyg@gmail.com [mailto:croskeyg@gmail.com] 
Sent: Wednesday, April 13, 2011 10:24 AM 
To: DEQ-LWM-QREQ 
Subject: flood or low flow discharge request (ContentID - 168812) 
Requestor: Gary F. Croskey, P.E. 
Company: Gary F. Croskey, P.E., LLC 
Address: 7265 W. Glenmere Rd. 
City: Empire, MI 
Zip: 49630 
Phone: 312-401-1323 
Date: 4/13/2011 
F2percent: Yes 
F1percent: Yes 
F0.5percent: Yes 
ContactAgency: None Selected 
ContactPerson: 
Watercourse: Tibutary to Spring Brook 
LocalName: 
CountyLocation: Shiawassee 
CityorTownship: Bennington Township 
Section: 11 
Town: 06 N 
Range: 02 E 
Location: Lake Manitou Dam, Dam ID No. 401. 
Discharges previously provided in 2006. 
Please provide corresponding runof f  volumes. 
In flows may have been routed. 
Rating curves are provided in Appendix D o f previous report(s) located in Dam Safety Unit files. 
THANKS! 
Gary F. Croskey, P.E. 
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1. OBJECTIVE/PURPOSE:

The purpose of developing and maintaining the Dam/Spillway Maintenance, Operations and Emergency 
Response Plan is to: 

(1) Document the key critical success factors to successfully maintain the Lake Manitou dam and 
spillway and provide a convenient vehicle to convey that knowledge to the Lake Association. 

(2) Document the annual maintenance activities that are to be conducted in and around the dam and 
spillway areas. 

(3) Define any Lake Manitou Association or Lake Manitou resident restrictions regarding the use of 
the dam and spillway including intentional and unintentional uses. 

(4) Document the action items, recommendations, and status of implementation from each dam 
survey. 

(5) Establish annual budget requirements for dam maintenance and inspection frequency. 

(6) Document the steps and process in responding to potential dam and spillway failures including 
whom to notify and what specific actions to take during the onset of the event. 

2. RESPONSIBILITIES:

Lake Manitou President  – Lake Manitou Officer responsible to prepare and present the budget for dam 
and spillway maintenance, responsible for the initial execution of the Emergency Response Plan and for 
review/update of this document annually. 

Lake Manitou Board – responsible to approve the annual dam and spillway maintenance budget and for 
approving any additional funds as required to remediate findings from an official dam or spillway 
inspection. 

Employment Committee Chair  – responsible for directing the daily work activities of the Lake Manitou 
maintenance personnel including performing routine maintenance (mowing, brush removal) of the dam 
and spillway and for performing formal observations of the dam and spillway condition including checking 
for seepage flow through the embankments.  The Employment Committee Chair will keep a log of 
personal observations and observations from other Lake Manitou Association members, stop log 
operation (installation and removal), and Lake level measurements.   

Secretary – responsible to provide the notification mailings when directed by the Lake Manitou 
President. 

3. DEFINITIONS:

Board – Lake Manitou Board of Directors & Officers 

4. PROCEDURE / DESCRIPTION:

The following are the procedures and guidelines used in Operating and Maintaining the Lake Manitou 
dam and spillway: 

Stop Log Operation: 

The water level in Lake Manitou is controlled by the installation or removal of wooden boards in the spillway 
located on the north side of the lake.  The spillway has three sections of boards that control the volume of 
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water leaving the lake.  The lowest installed board will control the level of the lake as water will seek it’s own 
level and, over time, will not be higher than the lowest board. 

A Lake Manitou Board Member is assigned the responsibility of installation and removal of the boards in the 
spillway.  The Lake Manitou Board of Directors approved an addition to the Lake Manitou Special Record in 
2002 stating that only a Lake Manitou Officer, Board Member, or someone working at the direction of the 
Lake Manitou Board of Directors is authorized to install or remove boards from the spillway.  All others are 
not authorized to install or remove the boards and violations of this restriction would likely result in litigation. 

There are several landmarks that have been used to measure Lake level:  The culvert under Waugh Road, 
the Spillway itself, the seawall installed by Dave Acton, and the stump in Waugh channel.   The use of the 
shoreline is not a good indication of water level as continual erosion of the shoreline typically occurs and 
shoreline landmarks cannot adequately define lake levels.   

The flushing rate for Lake Manitou is 2.12 times per year… this means that the total water volume of Lake 
Manitou flows in and out of Lake Manitou an equivalent of 2.12 times each year.  With that level of flushing, 
the water level is closely monitored to ensure we are effectively managing the lake level.  The strategy for 
Lake Manitou is to remove two six inch boards from the center of the spillway in the fall, lowering the lake 
level to allow aquatic shore vegetation to be removed, provide additional shore protection during the icy 
periods, and to reduce the damage of ice on seawalls, docks, the spillway, the dam, etc. 

The boards are kept out until after the spring rains, usually late May, and the lake level is increased to allow 
sufficient depth for boating and to provide water for lawn irrigation.  During the summer months and 
especially through periods of low rain, the lake level naturally drops due to evaporation and irrigation and will 
quite often stop flowing over the spillway boards due to the lack of water input.   Once the summer boating 
season has concluded, several boards are usually removed in October and the lake level management 
cycle completes.   There are special situations where additional board adjustments are made throughout the 
year.  These adjustments are typically in response to inordinate rainfalls where additional boards must be 
quickly removed to lower the lake level that invariably encroaches on the homeowner properties on the west 
side of the lake.  

During the 2004 Lake Association summer annual meeting, the Lake Board and membership approved a 
new policy in the event of a high moisture year as follows: 

1. Leave the spillway boards out in April thru late May.

2. Install all the spillway boards in either very late May or early June depending on conditions.
� In a normal year, evaporation will draw down the lake level naturally in June and July.

3. There are 3 rows of boards, any time water goes over the top of the 3rd board we will pull a board.

4. In an abnormally wet year, we will install a 4" board July 1 lowering the lake level down 2", replace
the 4” board with a 2" board July 15th lowering the lake level another 2", and remove the board on
August 1st to simulate a normal evaporative draw down.

We will remove a total of two full 6” boards from the center row of the spillway between Oct 1st and Oct 
15th depending on continued warm weather to support the boating season. 
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Stop Log O peration Log: 

The operation of the stop logs will be recorded in a separate document, however, will adhere to the 
following format: 
Date: Activity authorized by: Activity performed by: Water Level Description of Activity 

The Lake Manitou web site may be a convenient medium to use to post and record these observations. 

Routine Maintenance: 

The routine maintenance tasks of mowing, brush removal will be performed 2-3 times per year 
depending on conditions and at the direction of the Employment Committee Chair.  Brush removal 
includes all bushes and small trees growing on the face or back side of the dam and sides or immediately 
downstream of the spillway to a distance of 10 foot from the toe of the dam or end of the spillway.  The 
dam and spillway are to be inspected by the Employment Committee Chair upon completion of the 
maintenance activity.  Any seepage or other anomalous dam and spillway observations are to be 
reported immediately by the maintenance workers to the Employment Committee Chair or the Lake 
President. 

Observation Log: 

The Employment Committee Chair will keep a log of personal observations and observations from other 
Lake Manitou Association members regarding the condition of the dam and spillway including: 
� Monthly checks for seepage flow through the dam embankment
� Monthly checks for seepage around the spillway channel
� Monitoring of soil erosion underneath the concrete slabs of the spillway channel
� Monitoring of off road vehicular traffic crossing the downstream outlet channel, which has been

restricted in the Lake Manitou Special Record.

The log will be kept as a separate document, however, it will adhere to the following format:

Date: Reported by: Recorded by: Dam or Spillway Observation 

The Lake Manitou web site may be a convenient medium to use to post and record these observations. 

Tree / Brush Removal: 

Any trees and brush that may develop on the earth embankment, both upstream and downstream 
slopes, to a point 10 feet downstream of the toe of the dam embankment are to continue to be removed 
as well as trees and brush in the outlet channel downstream of the spillway. 

Plan Maintenance: 

The Dam/Spillway Operations and Maintenance Plan will be formally reviewed annually and updated as 
changes are identified or needed.  The action items resulting from a dam or spillway inspection will be 
documented in the Dam/Spillway Action Item Log. 

Dam/Spillway Action Item Log: 

The action items resulting from a dam or spillway inspection will be documented in the Dam/Spillway 
Action Item Log and will adhere to the following format: 
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Observation Date: Reported by: Description: Comment/Status: Due Date: Person Responsible 

The Lake Manitou web site may be a convenient medium to use to post and record these observations. 

(See the next page for the Emergency Action Plan)
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5. EMERGENCY ACTION PLAN:

LLLaaakkkeee   MMMaaannniiitttooouuu   DDDaaammm   
EEEMMMEEERRRGGGEEENNNCCCYYY   AAACCCTTTIIIOOONNN   PPPLLLAAANNN   

The purpose of the Emergency Action Plan (EAP) is to safeguard lives and reduce damage to the 
property of the citizens living around Lake Manitou in Shiawassee County in the event of a dam or 
spillway failure.

DDAAMM  IIDD  ##  00440011  
LLOOCCAATTIIOONN::  

SSOOUUTTHHEEAASSTT  QQUUAARRTTEERR  OOFF  SSEECCTTIIOONN  1100  AANNDD  SSOOUUTTHHWWEESSTT  QQUUAARRTTEERR  OOFF  SSEECCTTIIOONN  1111,,
TTOOWWNN  66  NNOORRTTHH,,  RRAANNGGEE  22  EEAASSTT  ((TT66NN--RR22EE)),,  

BBEENNNNIINNGGTTOONN  TTOOWWNNSSHHIIPP,,  SSHHIIAAWWAASSSSEEEE  CCOOUUNNTTYY,,  MMII  

This dam consists of a 385-foot earth embankment and a 17-foot wide, 18-foot high metal pile spillway. 
All DEQ recommendations have been carried out and the dam is in good condition. 
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 EMERGENCY CONTACT LIST 

LAKE MANITOU PRESIDENT Chris Hannah (989) 413-0395 

LAKE MANITOU VICE-PRESIDENT Laurie Bateman (989) 723-7642     (989) 277-7539 

LAKE MANITOU TREASURER Patti Sidebottom (734) 516-8142 

LAKE MANITOU SECRETARY Sandy Morrill (989) 729-8558 

LAKE MANITOU BOARD OF DIRECTORS Charlie Jones (989) 725-6002 

David Hedges (989) 723-8633  (989) 277-6973

Ed Franks (989) 723-5966 

Russ Friess  (989) 729-0068  (517) 449-4359

Fred Farkas (734) 417-1276 

Dave Gagnier (989) 413-9295 

SHIAWASSEE COUNTY DRAIN OFFICE Tony Newman (989) 743-2398 
Drain Commissioner Fax:  (989) 743-2474 

AMBULANCE SERVICE Owosso Township Rescue 911 

FIRE DEPARTMENT Owosso Township Fire Department 911 

POLICE / SHERIFF DEPARTMENT Shiawassee County Sheriff Dept. 911 

EMERGENCY MANAGEMENT 
DEPARTMENT 

Director (989) 743-5841 

MDEQ DAM SAFETY UNIT Byron Lane, Lansing (517) 241-9862 

SHIAWASSEE COUNTY ROAD 
COMMISSION 

Lonnie Latunski (989) 743-2228 

NATIONAL WEATHER SERVICE Amos Dodson or Rachel Kulik Office:  (248) 625-3309 

POTENTIAL CONTRACTORS undecided undecided

LOCAL TV WILX-Lansing 

WJRT- Flint 

(517) 393-0110 

(810) 257-2800 

LOCAL RADIO WKAR-Lansing 

WFUM-Flint 

(517) 432-9527 

(743) 764-9210 
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GENERAL INFORMATION 

Location of Dam (see site location map): Southeast quarter of Section 10 and southwest quarter of 
Section 11, Town 6 North, Range 2 East (T6N-R2E), 
Bennington Township, Shiawassee County, MI 

Impounded Water Body : Lake Manitou 
Drainage Basin: Spring Brook to the Maple River, part of the Grand River basin 

Drainage Area: 2448 acres or 3.8 square miles 
Height of Dam: 18 feet 
Impoundment Size: 80 acres 
Normal Storage: 810 acre-feet or 263,921,328 gallons 
Hazard Potential Classification: Low 
Dam ID #: 0401 

Person/ Organization responsible for operation of the dam (owner):  

 Lake Manitou Association and the Lake Manitou Officers and Board of Directors 
PO Box 61, Owosso, MI  48867
Represented by Chris Hannah, President (989) 413-0395
4929 Ottawa Ct, Owosso, MI 48867

Local Emergency Management Coordinator:  

 

Director 
Emergency Services  
149 E. Corunna Avenue, Corunna, MI  48817 
(989) 743-5841 

EMERGENCY ACTION PLAN (EAP) ACTIVATION:  

This EAP shall be activated if there is a potential  for failure in the dam or spillway, including: 

• An observation of significant or increasing seepage through the earth embankment at the dam or
through the embankment at the spillway

• An increase in the impoundment level of at least 2-3 feet (i.e. within 2-3 feet of the top of the dam)
and the impoundment level is continuing to increase.

This EAP shall be activated if failure of the dam or spillway is  occurring, failure will include: 

• Overtopping of the dam
• Seepage through the embankment of the dam and/or the spillway that has increased to a state

where the embankment is collapsing and is considered to be in an irreversible situation.
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ACTIONS THAT SHALL BE TAKEN:  

The Lake Manitou Board Shall: 

1) Maintain continuous observation of the structure until situation stabilizes and is considered to
be safe.

2) Contact 911 Emergency Response.

 911 Emergency Response will then: 
• Contact Emergency Management Coordinator Director or Desginee
• Alert ambulance service (Owosso Township Rescue)
• Alert fire department (Owosso Township Fire Dept.)
• Alert Police/Sheriff Departments

o Shiawassee County Sheriffs Department
o Michigan State Police

3) Alert MDEQ Dam Safety Unit (Byron Lane).

4) Alert County Road Commission.

5) Contact contractors to begin disaster mitigation.

The Owosso Township Fire Department and/or Shiawassee County Sheriffs Department Will:
1) Contact, in person, all downstream residents of a failure or potential failure of the dam or

spillway.

2) Contact local media.

The Shiawassee County Road Commission Will:
1) Monitor and/or close necessary road crossings.

The Lake Manitou Board (or designee) along with the Contractors shall: 

1) Remove stop logs at the spillway to draw the impoundment down to a safe level, provided this
can be accomplished in a safe manner.

2) Backfill any breach in the dam with clay material provided this can be done in a safe manner.

BUILDINGS, STRUCTURES, AND RESIDENTS THAT MAY BE THREATENED BY FLOODING:  

In general, the system of streams and county drainage ditches located directly downstream from the Lake 
Manitou dam and spillway would reduce the flood wave peak produced by a significant failure of either feature. 
Estimated damage to any downstream buildings, structures, residents, etc. would be minimal. 

Some residents and structures that may be susceptible to flooding include the following: 



Lake Manitou Association 
Process & Procedure Documentation  

Dam/Spillway Maintenance, Operations, and 
Emergenc y Response Plan 

Process 5 The electronic version of this document is controlled; all other versions are uncontrolled (for reference only) 

Process Owner: Date Updated: Version Number: 
Lake Manitou President 3/19/2014 

Page 9 

Residents North of Lake Manitou: 

There are no residences that are built on the low-lying property immediately north of the Lake Manitou 
dam.  As such, there is little to no risk of damage to any residence on the south side of Bennington 
Road between M-52 and Waugh Road and immediately north of the Lake Manitou dam.   If future 
building is undertaken in this area, the property owner’s name and contact information should be listed 
below. 

Address  Current Resi dent  Contact Number  
None at this time None at this time None at this time 

Overtop ping of Bennington Road 

It is estimated that a significant failure of the Lake Manitou dam or spillway may result in an 
overtopping of Bennington Road between M-52 and Waugh road.  See the following image for an 
estimate of the location where the roadway overtopping may occur. 
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GENERAL RESPONSIBILITIES UNDER THE EAP:  

Dam Owner Responsibilities: 

The Lake Manitou Association is responsible for maintaining, updating, and distributing the EAP.  The 
Lake Manitou Association is also responsible for conducting a yearly review of the procedures, updating 
the property owner list in flood prone areas, and executing a paper walk-through of the EAP.   The Lake 
Manitou Association President will be primarily responsible for initiating the EAP and keeping it current.  In 
the event that the President is not available to initiate the plan, the Lake Manitou Association 
Vice-President or the other Lake Board members are authorized to initiate the EAP response.  

Responsibility for Notification Once the EAP is Initiated: 

The Lake Manitou Association President or a designated representative will be on site to monitor the 
situation once the EAP has been initiated.  The President or representative is responsible for coordinating 
with the Fire Department and Sheriff’s Office for site security and for coordinating with the Road 
Commission to block Bennington Road if necessary.  The President or representative is responsible for 
coordinating with the Shiawassee County Emergency Management Department to initiate the disaster 
response activities.  

The Lake Manitou Association President will be ultimately responsible for declaring the emergency at the 
dam or spillway “over” when the situation has been contained and addressed. The Emergency 
Management Coordinator is responsible for declaring disaster response activities “over”. 

In the event the EAP is initiated, the Lake Manitou Association President is advised to conduct a follow-up 
meeting with all participating groups to discuss the effectiveness of the EAP and solicit suggestions on 
how the EAP can be improved.  This feedback will be used as input to the annual EAP review/update. 

MONITORING THE DAM: 

The Lake Manitou dam and spillway will be periodically monitored for conditions that that could lead to a 
breach.  This monitoring will be accomplished at least once per month.  During periods of heavy rainfall 
and/or extended periods of rainfall, the dam and spillway will be checked regularly.  The Lake 
Vice-President typically performs this check and any observations will be entered into the Dam/Spillway 
observation log. 

DAM BREACH ANALYSIS:  

No hydrologic, hydraulic, or dam breach analysis were conducted for preparation of this EAP. 

WATER VOLUME CALCULATIONS:  

The average depth of Lake Manitou is 11.1 feet and is 781 feet above sea level.  The deepest part of the 
lake is 19 feet and the lake discharges into the Maple River about 6,000 feet north of Lake Manitou. 

The following chart is to be used to estimate the volume of water that would leave the lake from a dam or 
spillway breach.  The calculation assumes the breach depth is measured from where the normal lake level 
would be to the lowest point of the breach.  The lake contains approximately 264 million gallons of water. 
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6. REQUIREMENTS / NOTIFICATION:

The Lake Manitou dam and spillway are to be inspected every five (5) years by a certified dam inspector 
and the findings of this report is submitted to the Michigan Department of Environmental Quality.  The 
last inspection was conducted in 2011.  The next dam inspection is due by 12/31/2016. 

No Lake Manitou resident is permitted to perform any maintenance on the dam or spillway without first 
consulting with the Lake Manitou President or Employment Committee Chair.  All Lake Manitou residents 
were notified in 2004 and again in 2005 about the restriction of off road vehicular traffic crossing the 
downstream outlet channel of the spillway, which has been totally restricted in the Lake Manitou Special 
Record. 

7. REFERENCES, SUPPORTING PROCESSES, AND TOOLS:

• Observation Log
• Stop Log Operation Log
• Dam/Spillway Action Item Log
• Special Record
• RASIC Chart
• Process 2 - Lake Association Equipment Usage
• Lake Manitou Website
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8. KEY CRITICAL SUCCESS FACTORS:

• Timely and regular observations of the spillway and dam operations including seepage
• Trained conscientious employees who will report anomalous dam and spillway observations
• Funding to carry out the planned activities

9. CHANGE CONTROL:

Changed By Date Description 

F. Farkas 

J. Forsythe 

J. Forsythe

03/19/2014      Review/Update and Disseminate

11/20/2011 Updated with current contact information 

01/08/2006 Modified Disaster Response section 

03/10/2002 Initial Release

Sample Budge t Schedule (for reference only): 

Expenditures ($000) 

Planned Actual Variance Explanation 

Internal Staff Labor 

Services 

Software Tools 

Hardware 

Materials and Supplies 

Facilities 

Telecommunications 

Training 

Contingency (Risk) 

Total 

Funding Source ($000) 

Planned Actual Variance  Explanation 

Fund 

Fund 

Total 

J. Forsythe



 
 

 

 Spicer Group, Inc. 123277SG2016                                     Lake Manitou Dam 
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Name: IMG_0869 (640x480)
Description: Impoundment

Name: IMG_0870 (640x480)
Description: Upstream face of outlet structure and 

footbridge

Name: IMG_0871 (640x480)
Description: Upstream face of left upstream wingwall

Name: IMG_0872 (640x480)
Description: Upstream face of right upstream 

wingwall
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Name: IMG_0873 (640x480)
Description: Upstream face of stop log bays

Name: IMG_0874 (640x480)
Description: Energy dissipation on spillway

Name: IMG_0875 (640x480)
Description: Outlet channel

Name: IMG_0876 (640x480)
Description: Inside face of right spillway wall
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Name: IMG_0878 (640x480)
Description: Upstream face of left upstream wingwall

Name: IMG_0880 (640x480)
Description: Settling or beaching at end of left 

upstream wingwall

Name: IMG_0883 (640x480)
Description: Spillway concrete face

Name: IMG_0884 (640x480)
Description: Concrete baffle boxes
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Name: IMG_0885 (640x480)
Description: Concrete baffle boxes

Name: IMG_0886 (640x480)
Description: Broken concrete lining right downstream

bank

Name: IMG_0887 (640x480)
Description: Broken concrete lining downstream 

channel

Name: IMG_0888 (640x480)
Description: Impoundment
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Name: IMG_0889 (640x480)
Description: Sheetpile shoreline protection along 

right upstream bank

Name: IMG_0890 (640x480)
Description: Inside face of left downstream sheetpile 

wall

Name: IMG_0891 (640x480)
Description: Inside face of left downstream sheetpile 

wall

Name: IMG_0892 (640x480)
Description: Standing water below broken concrete at

right downstream end
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Name: IMG_0893 (640x480)
Description: Broken concrete lining downstream 

channel

Name: IMG_0894 (640x480)
Description: Scour area downstream of dam outlet 

channel

Name: IMG_0895 (640x480)
Description: Scour area downstream of dam outlet 

channel

Name: IMG_0896 (480x640)
Description: Efflorescence along sheetpile joints.  No 

seepage noted.
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Name: IMG_0897 (640x480)
Description: Left downstream sheetpile wingwall

Name: IMG_0898 (640x480)
Description: Right downstream sheetpile wingwall

Name: IMG_0899 (640x480)
Description: Inside face of left stop log bay

Name: IMG_0900 (640x480)
Description: Inside face of central stop log bay
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Name: IMG_0901 (640x480)
Description: Inside face of right stop log bay

Name: IMG_0903 (640x480)
Description: Closeup of mineral deposits on inside 

sheetpile wall

Name: IMG_0904 (640x480)
Description: Key joint in concrete spillway pads

Name: IMG_0905 (640x480)
Description: Root/stump in broken concrete bank 

lining
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Name: IMG_0906 (640x480)
Description: Efflorescence along sheetpile joints.  No 

seepage noted.

Name: IMG_0907 (640x480)
Description: Surface rusting on sheetpile but no loss 

of section

Name: IMG_0908 (640x480)
Description: Straight vertical alignment of right 

downstream sheetpile wall

Name: IMG_0909 (640x480)
Description: Vertical alignment of left downstream 

wingwall
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Name: IMG_0910 (640x480)
Description: Vertical alignment of left downstream 

sheetpile wall

Name: IMG_0911 (640x480)
Description: Some slight section loss in lower stop 

logs

Name: IMG_0913 (640x480)
Description: Fence along top of sheetpile walls

Name: IMG_0914 (640x480)
Description: Right upstream embankment crest
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Name: IMG_0915 (640x480)
Description: Right upstream embankment shoreline 

protection

Name: IMG_0916 (640x480)
Description: Right downstream embankment

Name: IMG_0917 (640x480)
Description: Right downstream embankment

Name: IMG_0919 (640x480)
Description: Settling of soils behind left downstream 

wingwall (18-inches)
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Name: IMG_0920 (640x480)
Description: Crest of embankment

Name: IMG_0921 (640x480)
Description: Upstream face of embankment, looking 

east

Name: IMG_0922 (640x480)
Description: Upstream face of embankment, looking 

west

Name: IMG_0923 (640x480)
Description: Upstream face of embankment, east side.
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Name: IMG_0924 (640x480)
Description: Upstream face of embankment, looking 

west

Name: IMG_0925 (640x480)
Description: Embankment crest, middle of 

embankment

Name: IMG_0927 (640x480)
Description: Upstream face of embankment, looking 

east

Name: IMG_0928 (640x480)
Description: Embankment crest, middle of 

embankment
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Name: IMG_0929 (640x480)
Description: Downstream face of embankment, 

looking east

Name: IMG_0930 (640x480)
Description: Downstream face of embankment, 

looking east

Name: IMG_0931 (640x480)
Description: Downstream face of embankment, 

looking west

Name: IMG_0933 (640x480)
Description: Pile of broken asphalt or concrete on 

downstream embankment
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Name: IMG_0934 (640x480)
Description: Pile of broken asphalt or concrete on 

downstream embankment

Name: IMG_0936 (640x480)
Description: Downstream face of embankment, 

looking east

Name: IMG_0937 (640x480)
Description: Downstream face of embankment, 

looking west

Name: IMG_0938 (640x480)
Description: Standing on toe of downstream slope, 

looking west
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Name: IMG_0939 (640x480)
Description: Standing on toe of downstream slope, 

looking west

Name: IMG_0940 (640x480)
Description: Cracks along top of embankment surface



 

 

 
 
 




