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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.

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 HardyJennings 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.
8

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://lakemanitou.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.
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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
embankment from the right abutment area.

2. Thirty foot wide “shelf” downstream (d/s) slope from
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
spillway.

14. Right u/s side of spillway.

15. Right d/s corner of spillway abutment and stilling basin.
Note old seepage stains through piling joints.

16. Chute, baffle blocks, and end sill of stilling basin.

Appendix A: Photographs

17. Left spillway training wall and stilling basin.

19. Undercut slab, note flow under slab in this section.
Appendix A: Photographs

18. Undercutting of concrete slabs in the channel d/s of
the principal spillway.

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.
2.
3.
4.

Vicinity Map: 1991 Report, USGS Quadrangle
Geology Reports: 1991 Report
Design Analysis: Refer to MDEQ Dam Safety Unit file
Plans: 1991 Report and MDEQ Dam Safety Unit file.

Appendix C: Field Report

CONSTRUCTION DATA
1.
2.
3.
4.
5.

As-Built: None
Post Construction Surveys: MDNR, 1991 and 1996 Reports
Construction History: None.
Modifications: 1973 and 1982 new spillway, per MDNR Permit #81-11-115
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

Slope
(horiz:vert)
Grass cover
Trees,
Brush, etc.
Riprap
Erosion
Cracks
Settlement
Animal
Burrows
Debris
Seepage
Boils
Slough
Beaching
Drains

UPSTREAM

DOWNSTREAM

LEFT
ABUT

RIGHT
ABUT

1.5:1

CREST
10’-15’
wide
N/A

2:1

N/A

N/A

Y
N

Y 5
Y

Y 1-3
N

Y
Y

Y
Y

Y
N
N
N
None seen

N
N
N
N
None seen

N/A
N
N
N
N

N
N
N
N
None seen

N
N
N
N
None seen

N
N/A

Y 4
N

N/A
N/A

N
N

N
N

N

N/A

N/A

N

N

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
acre acre acre cfs
cfs
cfs
feet
feet
feet
Flood
Inflow/
Inflow/
Inflow/
Frequency
outflow
outflow
outflow
0.5%
750/310
310
1.0%
650/270 620
270
2.0%
500/220
Drainage Area
4.3
4.4
Total (sq mi)
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)
781
93
782
186
782.5
250
784.8
300 (estimated)
Notes:

Storage (acre-feet)
Approx. 40
Estimated 150
Estimated 300
Estimated 575

4. Sensitivity analysis of estimated flows.
Frequency
Flow Pool
(cfs)
Elevation
(ft)
0.5% (200-yr)
1.0% (100-yr)
2.0% (50-yr)
Notes: Data from 2004 Report ??.

Tailwater
Elevation (ft)

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

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 Count y, 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, respectivel y. The 2%, 1%, and 0.5% chance
peak out flows are estimated to be 220 cubic feet per second (c fs), 270 c fs, and 310 c fs, respecti vel y.
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 con firmed 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, H ydrologic Studies and Dam Sa fet y 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 safet y inspection report, please contact Mr. Byron Lane o f our Dam Sa fet y 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.
Cit y: Empire, MI
Zip: 49630
Phone: 312-401-1323
Date: 4/13/2011
F2percent: Yes
F1percent: Yes
F0.5percent: Yes
ContactAgenc y: None Selected
ContactPerson:
Watercourse: Tibutary to Spring Brook
LocalName:
Count yLocation: Shiawassee
Cit yorTownship: 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 runo f f volumes.
In flows ma y have been routed.
Rating curves are provided in Appendix D o f previous report(s) located in Dam Sa fet y Unit files.
THANKS!
Gary F. Croskey, P.E.

