Dam Safety Inspection Report

Lake Victoria Dam
Clinton County
Alder Creek

Dam Identification Number: 0618

Owner
Lake Victoria Property Owners Association
P.O. Box 368
Laingsburg, M1 48848
Telephone: 517-651-9611

Operator
Duane Albright
Telephone: 517-231-0717

Hazard Potential Classification

Low

Date of Inspection

May 13, 2010

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: 231-334-6585 or 312-401-1323 (cell)
Email: croskeyg@gmail.com



TABLE OF CONTENTS

CONCLUSIONS AND RECOMMENDATIONS ..ottt e e e e e e e e s emema s s s e e e e s aaaassessassmnm e as 3
PROJECT INFORMATION .ottt eeeet e e s s e e e e e e e e e et e s aaaasmmmtsseeassses e s s essssaa s smmmt s s s s sstsssnnnasssssesssimmnssssnnns 4
FIELD INSPECTION oottt emme e e ettt ettt s smmmsa s e s e e s esssaaaa s sssssssmmmsssssssnnnssssssssssssssssmmmssnssssessssssennnid

EMBANKMENTS ... iiiiiietttttiee s s e e e s smmmcesee b et s ssseeeeaasessmmms s s sessaaaaassese s s s vmmms e sssesaasssssssssssssss smmmessssesess s s b bbnnnn s eeaess 7

S T TAY 7N 2 TSR 11

STRUCTURAL STABILITY itttuuiiitttutieeetstun s immmseesssssssesssssssessssummmsssssssseeesstsnessessssimmssssssessssnneeesstmmm 13
HYDROLOGY AND HYDRAU LICS ..ottt s s e e e e s ammme e e s s e e e e e e s e s e s s smmmaaassseeesasssaannns 13
OPERATION AND MAINTENANGCE ... oot et e s s e e e e s ammme e s b sseeeeesseesessmmmaaaa s eeeesaessannns 14
APPENDIX A: PHOTOGR APHS ... .ottt ettt eem e e e e e e e e e ettt e e et smmms e e e e e e e s e sb bbb e eeeas 15
APPENDIX B: FIGURES ...ttt e et e e et ettt emma s e e e e e e e e s e e e e e saaeaasmmmseeeeseseesssessssnssnsssmmmtssssennes 22
APPENDIX C: FIELD R EP ORT oottt teemt ettt smmmt e e e e e e s e e st s e s e e e s st s saabaaassseeesessssnnnn 29
APPENDIX D: ENGINEE RING DATA oottt eeeee e e et e ettt ettt immme s e e e e e s e eeaatbsaans e s s smmmt s s sessessnnnaas 43

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 Victoria Dam is in excellent condition. At the time of the visual
inspection, no structural deficiencies were found that might cause a failure of the dam.
The Lake Victoria Dam has sufficient spillway capacity. The "low" hazard potential
classification was reviewed and found to be appropriate.

This report is the fourth 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). References to and portions of other reports on file with
the Dam Safety Program at the Michigan Department of Natural Resources &
Environment (DNRE) are made throughout this report respectively and are listed in the
Field Report, Appendix C.

The recommendations of the 2005 Report were responded to in a letter dated
January 30, 2006 to Mr. Wessel, P.E. of then MDEQOs, now DNREOs Dam Safety Program.
Observations during this inspection verified the following:

1. The Operation and Maintenance (O&M) Plan is annually reviewed and updated

and is on the Associations website at www.ourvictoriavoice.com.

A video inspection of the outlet tube was done on January 6, 2006.
3. Trees and brush along the toe of the main earthen embankment along Price
Road is a continual maintenance item. The owner has the cooperation with the
Clinton County Road Commission.
Brush has been removed from the Closure #1 DamOs earth embankment.
Signage to limited foot traffic has been placed.
The principal spillway was modified in 2007, MDEQ Permit #07-19-0023.

N g A

The air vent for the principal spillway outlet tube was placed in 2006, and was
working at the time of this inspection.
8. An elevation survey for the crest of the dam, and the modified riser is part of
this report and contained in Appendix D.
The recommended actions listed below address structural, hydraulic, and
operational deficiencies found during the visual inspection. Recommendations are

listed by priority, with estimated quantities and costs as preliminary planning estimates.



1. Continue the ongoing maintenance of tree and brush removal along the Main and
Closure #1 earth embankments. Maintain the cooperative effort with the Clinton
County Road Commission at the Main embankment along the Price Road ditch
area. All clearing of trees and brush should be a minimum of 10 feet away from
the toe of the downstream slopes of the Main Dam and Closure #1 Dam.

2. Continue to limit foot traffic and Off Road Vehicle (OVR) traffic on all of the
identified earth embankments.

3. Maintain the air vent for the outlet tube at the Principal Spillway.

4. Suggest the installation of a staff gage on the riser of principal spillway. The staff
gage should have hundredths of a foot divisions.

5. Continue the annual review and update off the Operation & Maintenance (O&M)

Plan.

PROJECT INFORMATION

The Lake Victoria Dam is located in the southwest quarter, Section 12, Town 6
North, Range 1 West, Victor Township, Clinton County, Michigan. From left to right
(looking downstream) the dam consists of three earth embankment structures. The Main
Dam is an 810-foot long earth embankment connected to a 590-foot long earth
embankment referred to as the Closure #1 Dam. The 230-foot Closure #2 Dam is the
Peninsula Way Road earth embankment structure located southeast of the Main Dam and
Closure #1 Dam. The structural height of the Main Dam is approximately 25 feet as
measured from the top of the dam to the downstream streambed (invert of the Price Road
culvert). The crest elevation of the dam is approximately 795.0 feet (all elevations in this
report are referenced to mean sea level or NGVD). The dam impounds a surface area of
approximately 139 acres. The Lake Victoria Property Owners Association (LVPOA)
strives to maintain a normal pond elevation of 791.9 feet. The purpose of the dam is to

provide recreational opportunity for the surrounding residential property.

The Lake Victoria Dam has three spillways, one at each earth embankment

structure.



The Opincipal spillwayO is near the left abutment area of the Main Dam. This
spillway consists of a 7.5-foot by 5.5-foot concrete box riser with a 42-inch diameter
corrugated steel pipe (CSP) liner. The riser has a height of approximately 16 feet, and
was modified in 2007 (see Figure 3). The concrete riser has a 33-inch wide stoplog
section on top of a concrete sill. The previously reported 24-inch by 24-inch metal slide
gate, is 30-inches in diameter. The gate controls flow into the riser from a reported 108-
foot long 30-inch diameter CSP inlet tube. Flow from the riser is conveyed through an
approximately 155-foot long 27-inch inside diameter outlet pipe. This outlet pipe was
originally a 30-inch diameter CSP. The pipe was relined with a impregnated resin liner by

Insituform in 1998.

The auxiliary spillway is located near the right abutment of the Closure #1 Dam. It
is a grass covered earthen broad crested spillway. It is a trapezoidal section with a bottom
width of approximately 18 to 20 feet and side slopes of 3 horizontal to 1 vertical rise for
10 feet. This spillway will pass flow when the impoundment reaches an elevation greater
than 794.2 feet.

The third spillway is the OCulvert SpillwayO located in Closure #2 Dam. ltis a
68-foot long 24-inch diameter CSP. A channel directs flow from the Lake Victoria
impoundment to this road culvert spillway. Outflow from this area discharges to a natural
pond area, referred to locally as Wolf Lake, located downstream of Closure #1 and #2

Dams.

The impoundment level used to be controlled by the principal spillwayOs stoplogs
and operation of the slide gate. The principal spillway was modified in 2007 by removing a
portion of the top of the riser, replacing stoplogs, installing railing and hinged grating, and
modifying the trashrack. This provided more effective weir length to the principal spillway.
The spillway can manage more flow with minimum changes in the impoundment levels.
This modification reduced the demand for operation of the slide gate. The Culvert Spillway

at the Closure #2 Dam conveys some flow to Wolf Lake. Water flows to the Price Road



ditch along the downstream toe of the Main Dam upstream of the Price Road culvert. The
water level of the impoundment varies between elevations 791.2 feet (date of 2000
inspection) to 792.0 feet. The LVPOA Board of Directors approved a normal level of
791.75 feet. LVPOA operates the principal spillwayOs slide gate when the impoundment

level reaches approximately 792.6 feet.

American Central built the dam around 1961. American Central was a land and
lake development company that had constructed several lake developments in Michigan
at the time. The 1970 Report noted the changes that occurred from the original design
of the dam to its present condition. The length of the dam was shortened with the
construction of the Closure #1 and Closure #2 Dams, which reduced the impoundment
area. Plate 3, OOperational Procedure of Outlet Works During Flood PeriodO, in the
1970 report, shows that the normal lake level was to be elevation 790.0 feet. Since that
time, as reported in the 1970 and 1973 reports, the impoundment is maintained at
higher elevations (between 791.2 to 792.0 feet). It is apparent that Fargo Engineering
Company of Jackson, Michigan was the original designers; however, they may not have
overseen the actual construction, which was one of the problems with lake

developments at the time and lead to MichiganOs first dam construction statute in 1963.

Geotechnical information is limited. A bentonite slurry cutoff wall was installed to
limit seepage (loss of water) through the dam. This was confirmed by two soil borings
taken by STS Consultants in 1994. Unfortunately the width, depth, length and general

location is unknown.

Photographs taken during the field investigation are in Appendix A. The
Photographs are in numerical order as established in the 2000 Report. Additional
photographs have been added. This facilitates comparison of existing conditions with
previous and future Reports. Location, plan, and elevation drawings from previous
Reports have been revised and are provided in Appendix B. The May 13, 2010 Dam
Safety Inspection Field Report is contained in Appendix C. This field report compiles
information reviewed and used in this report from all previous Reports and the field

inspection. Information concerning the original design, construction, and geotechnical



conditions of the dam does not exist. Engineering data and other information is
contained in Appendix D. The DNREOs flood dischege information dated May 13, 2010;
Huron Consultants Weir Calculations dated 2007; elevation surveys for this inspection and
from the 2000 Report; and the January 30, 2006 LVPOA letter to the MDEQ are included.

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.

Embankments

As stated in the previous section the Lake Victoria Dam has three earth
embankments with a total combined crest length of approximately 1630 feet. The
embankments for this report are referred to as the Main Dam, Closure #1 Dam and

Closure #2 Dam.

The original design plans and construction history are not available. The
embankments are assumed to be homogeneous filled embankments consisting of local
soils. The soil borings done in 1994 by STS Consultants indicate that the fill material
consists of fine sand with little clay and silt with a trace of gravel. These are non-cohesive
soils that are not normally used for dam construction. This supports installation of the
reported slurry bentonite mixture cutoff wall. Evidence of such material used in the cutoff
wall was previously noted. Further, the extreme flat embankment slopes, both upstream
and downstream, and the wider than normal crest widths would indicate that the original
designer was aware of the soil conditions and designed a very wide embankment cross-
section to increase the seepage path necessary for maintenance of the design

impoundment levels.

Main Dam
The Main Dam is an earth embankment approximately 810 feet in length with a



structural height of 25 feet. The upstream slope is grass covered as shown in
photographs 1, 3, and 12. There were no signs of erosion, cracks, sloughing or beaching,
or settlement. The 2005 Report noted very minor beaching or sloughing is due to wave
action by boat traffic. However, the presence of a vegetative buffer on this very flat slop
was protecting the slope. Since that Report, the placement of additional riprap now
provides excellent protection to the slope. No animal burrows were observed. It was
noted in the Operation and Maintenance Plan that active trapping of animals is available.
It is recommended that this area continued to be maintained and the slope be monitored

monthly.

The crest is grass covered, as shown in photographs 1 and 3. There is limited
evidence of foot and ORYV traffic that was reported in 2000. LVPOA continues to do an
excellent job in limiting foot and ORYV traffic on the damOs earth embankments to prevent

potential erosion.

The crest appears stable. There was no evidence of settlement or cracks. The
crest of the dam was surveyed during the 2000 inspection at approximately 100-foot
spacing (see 2000 Report and Appendix D). This elevation survey was repeated and the
data is provided in Appendix D. There is no observable settlement in the crest of the dam.

Elevations of the modified principal spillway riser are shown in the revised Figures 3,4,and
6.

The downstream slope is shown in photographs 2, 4, 10, and 13. The slope is
grass covered. The minor tree and brush growth at the toe of the slope, reported in
2005 has been removed. The Price Road Ditch also has some minor tree and brush
growth. Light brush and trees still exists in the OdepressedO area over the principal spillway
outlet tube (as reported in the 1994 and 2000 Reports.) However, this is closely monitored
and controlled by the LVPOA.

The recommendations, as stated in the 2000 Report, require continued

inspection and maintenance of the dam:



ONormally, it is a recommendation of a dam safety report to remove and keep trees and
brush off the embankment slopes. Trees can be blown over by high winds resulting in the
loss of the embankment. 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 and the presence of trees can compromise the stability of the embankment slope.
However, the massive width of the embankment, approximately 20 feet, and the very flat
upstream slope of 10 horizontal to 1 vertical, and the past history of no stability problems
would not warrant the removal of the trees. However, the trees and brush due limit
inspection capabilities. It is therefore recommended that the trees and brush be removed
from the Main Dam downstream slope to facilitate inspection. The embankment should be
monitored/inspected monthly (see Operation and Maintenance Section). Burrowing animals,
if present, should be trapped and removed from the general dam area.O

The downstream slope showed no signs of slides, cracks, or settlement.
Seepage flow could not be observed due to the high flow rate in the Price Road ditch,
and flow in the outlet channel from the outlet tube of the principal spillway to the Price
Road culvert. Please see Photographs 6 and 8. The 2000 Report stated that there was
seepage flow reported in the Price Road Ditch along the right side of the embankment.
However, most of this flow was attributed to the flow from the OWolf LakeO or pond area
to the east of the Main Dam. Itis recommended the LVPOA continue to work in
cooperation with the Clinton County Road Commission to cut and remove the brush and

trees from this ditch.

The boat launch area at the right abutment of the Main Dam and the left abutment
of the Closure #1 Dam appears to be the natural high ground area that provided the
opportunity to shorten the original dam design. This area should be monitored for any
erosion of the upstream and downstream (driveway) embankment slopes and crest of the
dam caused by the vehicular and foot traffic. The boat ramp launch area repairs are

providing excellent protection from erosion due to boat launching activities.

CLOSURE #1 DAM

The Closure #1 Dam is an earth embankment approximately 590 feet in length with

a structural height of 10 to 12 feet.



The upstream slope is grass covered. There were no signs of erosion, cracks,
sloughing or beaching, or settlement.

The crest of the dam is grass covered as shown in Photographs 14 and 15. As
noted in the 2005 Report, the evidence of foot and ORYV traffic on this part of the dam has
been limited. Such traffic should be prohibited for it can lead to erosion of the
embankment. The crest appears stable. There was no evidence of settlement or cracks.
The crest of this dam was also surveyed approximately every 100 feet (see Appendix D).
No settlement has occurred.

The downstream slope is grass covered. Minor trees and brush have been
removed off the toe of the dam. The maintenance practice of keeping the trees and

brush at least 10 feet from the downstream embankment toes should be continued.

CLOSURE #2 DAM

The Closure #2 Dam is an earth embankment approximately 230 feet in length
with a structural height of less than 6 feet. The upstream slope is grass covered with

trees. There were no signs of erosion, cracks, sloughing or beaching, or settlement.

The crest of the dam is a bituminous pavement for Peninsula Way. The crest
appears stable. There was no evidence of settlement or cracks. The crest of the dam
was surveyed in the 2000 Report approximately every 100 feet (see Appendix D, item #2).
No apparent settlement has occurred, therefore, this embankment was not surveyed at
this inspection.

The downstream slope has grass, trees, and brush but showed no signs of
slides, cracks, or settlement. Seepage flow, piping, or boils were not found in the 2000
Report. However, a sinkhole has developed over the culvert spillway on the

downstream slope. As noted in the upcoming section, this culvert is scheduled to be
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replaced.

Spillways

As noted and described in the Project Information section, the dam has three

spillways, the principal, auxiliary, and culvert spillways.

Principal Spillway

Portions of the principal spillway are shown in Photographs 8, 16 through 20.
The concrete portion of the riser that was visible appeared to be in good to excellent
condition. No evidence of movement was noted. The slide gate was repaired in 1998 and
no leakage was observed. The riser was modified in 2007 under MDEQ permit No. 07-19-
0023. Part of the top of the concrete riser was removed. This provided more weir flow
necessitating far less operation of slide gate. Railing and hinged grating was installed
to cover the opening and provide access to the slide gate operator, and stoplog section.

The stoplogs were also replaced.

The principal spillway has two inlets. One inlet allows flow through a vertical
trashrack and over 33-inch wide stoplogs. The stoplogs are in good condition. The cut
riser provides more weir length so flow to the riser and outlet via the second inlet is not
needed. The second inlet is through a 106-foot long 30-inch diameter inlet tube at the
base of the riser. A 30-inch diameter slide gate controls the flow to the riser. This slide
gate and the restriction of the relined outlet tube control the capacity of the principal
spillway system. See Hydrology and Hydraulics section for a discussion on the principal
spillway hydraulic capacity. The present trashrack is locked to deny access to the

stoplogs. The existing trashrack is in good condition.

The outlet tube from the riser was relined in 1998 with an impregnated resin
system designed and installed by Insituform. The installation of this liner actually
reduced the hydraulic capacity of the principal spillway, and presents additional

potential for air entrained vibrations to occur over a range of flows. However, it provides
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a system that should extend the structural design life of the outlet tube. Per the 2005
Report recommendations, a air vent pipe to the inlet of the outlet tube was installed.
This vent tube provides improved hydraulic performance and prevents any negative air
pressure that may develop in the pipe (air entrained vibrations noted above.) Due to
high flow at the time of the inspection it was evident the air vent pipe was functioning as
intended, see Photograph 8. The outlet pipe was flowing full and the water showed air
entrainment in the water column. This indicates air was being introduced via the vent

pipe. There was no vibration from the outlet pipe.

The lining of the outlet pipe could not be observed. As reported in the 2000 Report,
and again noted by Photograph 9 of the 2005 Report, dropping of the lining or previous
blockage just upstream of the outlet existed. This appeared to be just downstream of the
45 degree bend in the tube. Review of the 1991, 1997 and the before and after video at
the 1998 installation indicated that this deflection only existed in the 1991 video film of this

section of pipe. It was previously recommended that this area be monitored.

Auxiliary Spillway

This spillway, a riprap lined broad crested weir spillway, is located near the right
abutment of the Closure #1 Dam. It is in good condition and is shown in Photograph 15.

There were no signs of any settlement or erosion during this inspection.

Culvert Spillway

This spillway is a road culvert for Peninsula Way and is located near the center
Closure #2 Dam. There is an inlet ditch from the impoundment to the culvert. The
culvert inverts, or bottom, control the flow through this pipe. The culvert is in poor
condition. The invert is rusted and gone. There is a sinkhole over the pipe near the

downstream end or outlet of the pipe. The culvert is reported by LVPOA to be replaced.

12



Structural Stability

Based on the visual inspection of the embankments, principal and auxiliary

spillway structures, the dam appears to be in a stable condition.

HYDROLOGY AND HYDRAULICS

The Lake Victoria 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 DNRE provided the design inflows and routed outflows in their July 29,
2005 email (Appendix D, item #1). The DNRE estimated a 1.0% chance routed flood
outflow of 70 cubic feet per second (cfs). The elevation versus discharge and elevation
versus storage information was provided from the 2000 Report and corrected in the
2005 Report.

The principal and culvert spillways have a combined capacity of approximately 71
cfs at an elevation of 793.5 feet. This would provide a freeboard on the dam of 1.5 feet.

Please note that the auxiliary spillway would not flow even under this design condition.

The maximum capacity of the principal spillway is approximately 75 cfs, which is
controlled by the relined outlet tube. As stated in the 2005 Report, this capacity can be
achieved with either the removal of the stoplogs or by fully opening the slide gate. With
both the slide gate open and the stoplogs removed, the capacity would still be 75 cfs. As
noted in the principal spillway section, modification of the principal spillway was done in

2007 and will facilitate less slide gate operation.

To keep the slide gate operational, it was recommended that the slide gate be
operated annually. The previous recommend testing for gate operation has been
incorporated into the O&M plan documented on the LVPOA website. The gate is
opened and then closed in gradually increasing increments. This facilitates the passage

of stone and debris without jamming the gate open.
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It is interesting to note that the flood of record in the general area was reported by
the DNRE to have occurred in September of 1986. As stated in the 2000 Report, it was
reported by LVPOA representatives that the maximum impoundment level was just below
the auxiliary spillway level. This observation and the discussion noted above confirm that

the dam has sufficient spillway.

It was mentioned by LVPOA representatives that approximately ! inch of
precipitation in the watershed results in approximately 1 inch of rise in the

impoundment.

OPERATION AND MAINTENANCE

Operation of the dam is the responsibility of the designated Dam Committee
members of the Lake Victoria Property Owners Association. Mr. Duane Albright is

currently responsible for the operation and maintenance of the dam.

A written Operation and Maintenance (O&M) plan is available on the LVPOA

website at: www.ourvictoriavoice.com. A review of this plan found it to be an excellent

document. The LVPOA also provides on the website a logbook documenting the
ownerQOs inspections, gate and stoplog operations, lake levels and maintenance works.
Maintenance items such as trashrack debris removal, mowing of the embankments, boat

ramp care, and erosion repair are included.
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APPENDIX A: PHOTOGRAPHS

Photographs are used for comparison of any change in conditions and documentation
of previous and future reports.

Appendix A: Photographs



1. Crest of main dam looking toward principal spillway. 2. &10. Downstream (d/s) slope of main dam towards outlet.

3. Upstream slope (u/s) Main Dam looking towards boat 4. DI/S slope Main Dam looking towards boat ramp.
ramp.

Appendix A: Photographs



7. Photo not taken. 8. D/S end of principal spillway outlet tube, flowing full. Note air entrainment due to upstream air vent.

9. Photo not taken during inspection. 10. Photo not taken during inspection.
Appendix A: Photographs



11. Price Road ditch right d/s toe of Main Dam.

13. D/S area from Main Dam.

Appendix A: Photographs

14.

Crest, d/s slope of Closure #1 Dam.



17. Riser of principal spillway.

Appendix A: Photographs
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20. Slide gate operator of principal spillway riser.

21. Crest of Closure #2 Dam from right abutment area.

Appendix A: Photographs



25. Sinkhole over top of culvert splllway at its outlet.

Appendix A: Photographs

24.

Outlet channel of culvert splllway Closure #2 Dam.



APPENDIX B: FIGURES

Figures are sketches or drawings from 2005 Report that have been revised for this
Report.

Appendix B: Figures & Sketches
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APPENDIX C: FIELD REPORT



DAM SAFETY INSPECTION FIELD REPORT

1. Name of Dam: Lake Victoria Dam
Dam ID No.: 0618
Date of Inspection : May 13, 2010

2.  Owner(s) : Lake Victoria Property Owners Association, P.O. Box 368, Laingsburg,
MI 48848

Phone: 517-651-9611

Operator : Duane Albright, LVPOA Board Member & Dam Operator

Phone: 517-231-0717 (cell)

Website: www.ourvictoriavoice.com

3. Location of Dam : Section: 12, Town: 6 North, Range: 1 West, Victor Township.
County : Clinton County
River: Alder Creek

4. Persons Present at Inspection
ame Title

Gary F. Croskey, P.E. Consultant

Duane Albright LVPOA Board Member and Dam Operator
Meg Dutcher LVPOA Board Member D Treasurer

Kim Dutcher Past President LVPOA

5. Descrip tion of Dam: Three earth embankments, 810-foot long, 25-foot high
Main; 590-foot long Closure #1; 230-foot long Closure #2 (Peninsula Way Road).
Principal spillway at Main embankment has a encased concrete Corrugated Steel Pipe
(CSP) riser with lined 27-inch diameter (Insituform) outlet tube. Riser has 33-inch wide
stoplogs. There exists a 30-inch diameter slide gate. Auxiliary spillway, at the right
abutment of the Closure #1 embankment to the right of the Main Dam, has a 27-foot
wide bottom width to a trapezoidal shape outlet. An additional 68-foot long 24-inch CSP
culvert spillway is located in the Closure #2 embankment.

6. Dam Owner Questionnaire Completed ? Yes X (2005 updated) No_

7.  Prior Inspections/Reports

1970 (1970 Report) Messrs. Hunt & Dirksen, Fargo Engineering Company;

8/22/1973 (1973 Report) by Hathaway Hanes, P.E.;

1987 STS Consultants (for dam break analysis);

1991 Video of outlet pipe;

8/16/1994 (1994 Report) Part 315, by Douglas Weir, P.E., of Engineering Design,
Inc. (EDI) St. Johns, Ml.;

1997 Video of outlet pipe by SOS. (Outlet pipe lined in 1998, DEQ Permit #97-11-
0463)

5/22/1998 Video by Insituform

8/30/2000 (2000 Report) Part 315, by Gary F. Croskey, P.E.;

Appendix C: Field Report



7/17/2005 (2005 Report) Part 315, by Gary F. Croskey, P.E.;

1/6/2006 Video outlet pipe, source unknown.

2007 MDEQ Permit Application #07-19-0023 with spillway modifications by
Gregory Peter Hoffmann, P.E., Huron Consultants

8. Hazard Potential Classification :LOW

ENGINEERING DATA

1. Vicinity Map: Figure #1, 2000 Report

2. Geology Reports : None @ construction, Gravel Pit in area; 1994 Report STS
Consultant soil borings.

3. Design Analysis : None

4. Plans: Plans in 1994 by EDI Civil Engineering Consultants; 1987 STS Consultants
for Dam Break analysis.

CONSTRUCTION DATA

1. As-Built: Not available or in MDEQ files.

Proposed Plans P Principal Spillway and Emergency Spillway modifications, by
EDI Civil Engineering Consultants dated 6/28/1995 for a Revised Emergency Spillway
(comment that plans do not look complete or accurate), plans used for Figures in this
2010 Report.

2. Post Construction Surveys: 1970, 1973, and 2000 Reports.
3. Construction History : Unknown, built by American Central estimated in 1961.
4. Modifications :

Unknown - Well installed to augment water levels, see 2000 Report.

1973 B Report stated crest restored to elevation 795.0 feet. Auxiliary spillway
installed.

1998 B In May of 1998 lined outlet tube with impregnated liner (Insituform)
resulting in a 27-inch inside diameter, and repair 2-foot X 2-foot slide gate via MDEQ
Permit No. 97-11-0463.

2006 - Air vent for outlet pipe installed 1/19/2006 as noted in 1/30/2006 letter to
MDEQ.

2007 - Spillway riser modified by cutting top to provide more weir flow thereby less
operation of slide gate, installed railing and hinged grating, replaced stoplogs, modify
trashrack.

2007-2010 Dbriprap upstream slope and auxiliary spillway, repair boat ramp
approach.

5. Borrow Sources: Assumed local or native material on site.

OPERATION & MAINTENANCE DATA

1. Operation & Maintenance Plan and Procedures : 1970 Report had OOperational
Procedures of Outlet Works During Flood Events.O Current O&M Plan is posted on
LVPOA website along with Daily Log.

2. Monitoring Systems : Water level measured on Principal Spillway Riser. LVPOA



Operator visually inspects weekly. The water level is an agenda item for LVPOA
monthly BOARD meeting. Note Water levels reports on website.

Impoundment Level Records : See website.

O&M Records : See website.

Dam Incidences/Reports : No incidences noted.

Pictures : 2000 & 2005 Reports, 1998 & 2006 videos of outlet pipe.

ok w

INSTRUMENTATION

1. Monuments, Benchmarks, Surveys: 1973 Report had top of riser intake as a
datum of 797.0 feet. 1973 Report noted 2 other markers. One a OE! O iron resteel
road near the waterOs edge and in line with the East face of the inlet box and the FK
Nail in the 240 Oak West of the inlet drive and south of Price Road.O

Riser has been cut. Need to use 2000 ReportOs Benchmark#11.
BM #11 = a nail on south side of first wood power pole west of Boat Ramp entrance at
Price Road. Elevation 788.75 feet. (All elevations assumed to be to NGVD, and have
not been leveled into a known NGVD or NAVD benchmark. Please note elevations on
USGS topographic map are rounded to the nearest foot).

2. Observation Wells : None.

3.  Weirs: None, 2000 Report had discuss possible weirs in County road ditch at toe
of Main Embankment. Not needed.

4, Piezometers : None

5. Stream Gage Recorder : None

DATA
Elevation Top of Dam 795.0 feet Length of Dam 1630 feet
Elevation Normal Pool | 791.2 to Top Width 20 feet
792.0 feet
Elevation Tailwater 770.8 feet Structural Height 25 feet
Elevation Streambed 770.0 feet Hydraulic Height (Head) 22 feet
Normal Pool Area 139 acres Normal Pool Capacity 1200 ac-ft
Maximum Pool Area >160 acres | Maximum Pool Capacity | 205 acres

Note: Elevations here are assumed to be NGVD or mean sea level. Normal and
maximum pool areas from NDSP Dam Inventory of Ml dams. See rating table below
and 1973 Report and note discrepancies in surface areas.

Questionnaire had normal level was voted on by the LVPOA to be 791.9 feet.

RESERVOIR

1. Slope: Rolling and residential.
2. Bank: Grass.
3. Sedimentation : Minor inlet canals and drains get silted.



EARTH EMBANKMENTS

Main: _MAIN DAM_ Left: _ Right: Other: Total Length: 810-feet
Note: Y =yes N=no P =photo
UPSTREAM | DOWNSTREAM | CREST LEFT RIGHT
100 wide | ABUT ABUT
Slope 8:1 10:1 N/A N/A N/A
(horiz:vert)
Grass cover | Y P1,3,12 Y P2,4,10,11 Y P1,2 N N
Trees, N Y 1 N N N
Brush, etc.
Riprap Y P12 N N/A N N
Erosion N N N N N
Cracks N N N N N
Settlement | N N N 2 N N
Animal None seen None seen N None seen | None seen
Burrows
Debris N N N/A N N
Seepage N/A N 3 P6 N/A N N
Boils
Slough N N/A N/A N N
Beaching
Drains N/A N P11 N/A N N
COMMENTS:

1. Downstream slope, center of dam, partially removes.
2. Elevation survey this inspection did not find any settlement.
3. Do to high flow in ditch, could not determine if any significant seepage flow.




EARTH EMBANKMENTS

Main: Left: Right: _Closure #1 _ Other: Total Length: 590-feet
Note: Y =yes N=no P =photo
UPSTREAM | DOWNSTREAM | CREST LEFT RIGHT
100 wide | ABUT ABUT
Slope 8:1 3:1 N/A N/A N/A
(horiz:vert)
Grass cover | Y Y P14 Y Y Y P15
P14,15
Trees, N N P14 N N N P15
Brush, etc.
Riprap N N N/A N N
Erosion N N N 1 N N
Cracks N N N N N
Settlement | N N N 2 N N
Animal None seen None seen N None seen | None seen
Burrows
Debris N N N/A N N
Seepage N/A N N/A N N
Boils
Slough N N/A N/A N N
Beaching
Drains N/A N N/A N N
COMMENTS:

1. 2000 Report noted foot traffic which has been restricted.

2. Elevation survey done and does not indicate any significant settlement.




EARTH EMBANKMENTS

Main: _ Left: _ Right: _ Other: _Closure #2 (Peninsula Way Rd) _ Total Length: 810-

feet
Note: Y =yes N=no P =photo
UPSTREAM | DOWNSTREAM | CREST LEFT RIGHT
240 wide | ABUT ABUT

Slope 3:1 3:1 N/A N/A N/A
(horiz:vert)
Grass cover | Y Y Y 1 Y 1 Y 1
Trees, Y 2 Y 2 N Y 2 Y 2
Brush, etc.
Riprap N N N/A N N
Erosion N N N N N
Cracks N N N N N
Settlement | N N N N N
Animal None seen None seen N None seen | None seen
Burrows
Debris N N N/A N N
Seepage N/A N N/A N N
Boils
Slough N N/A N/A N N
Beaching
Drains N/A N N/A N N

COMMENTS:

1. And bituminous pavement.

2. Sparse, same as 2000 & Reports, note culvert to be replaced.




SPILLWAYS AND OUTLETS

1. Types and locations : Principal spillway @ Main Embankment

7.5-foot by 5.5-foot concrete riser, approximately 16 feet in height. Riser has 33-
inch wide stoplog section from elevation 787.5. Interior of riser was a modified 42-inch
diameter Corrugated Steel Pipe. Top of stoplogs @ 791.39 on date of this inspection.
Riser connected to 155-feet of outlet pipe. The outlet pipe has a 27-inch diameter by an
impregnated resin liner (Insituform) within a 30-inch CS{. Reported 108 feet of 24-inch
CSP inlet tube. Riser has a 30-inch diameter slide gate within riser on downstream end
of inlet tube.
Photographs 8,16,17, 18, 19, and 20 shows features of this spillway.
2. CONDITION: Good, Photo 16-19

Cracks : None observed at time of inspection.

Displacement : None observed at time of inspection.

Spalling : None observed at time of inspection.

Erosion : None observed at time of inspection.

Seepage and Drainage : No ferrous oxide flow as reported in 2000.
3. CONTROLS: N N

Gates: 30-inch diameter slide gate. (Previous Reports had as 20 x 20 slide gate.
January 30, 2006 letter refers to a 30-inch Oknife gateO or slide gate.)

Stoplogs : 33-inch wide OK.

Operator/Hoists : Operator stated functional. Valve stem is greased and tested
on a year (October) as outlined in O&M Plan on LVPOA website.

Trashrack : Only upstream side of stoplogs. Grating over top of riser opening.
4. Inlet Channel : Impoundment area.
5. Outlet Channel : Alder Creek
NOTE: Installed air vent pipe for outlet tube as previously recommended. Observed air

entrainment in full flow of outlet tube due to above normal flows indicates vent is
working.



SPILLWAYS AND OUTLETS

1. Types and locations : Auxiliary spillway @ Closure #1 embankment
Earthen trapezoidal weir, bottom length is 25-feet. 3:1 side slopes approximately
10 feet.

2. CONDITION: Good, see Photo #15. Auxiliary spillway has been lined with riprap on
geotextile fabric

Cracks : None observed at time of inspection.

Displacement : N/A

Spalling : N/A

Erosion : Minor Foot traffic. None observed at time of inspection.
Seepage and Drainage : None observed at time of inspection.

3. CONTROLS:
Gates: None.

Stoplogs : None.
Operator/Hoists : None.
Trashrack : None.

4. Inlet Channel : Impoundment area.

5. Outlet Channel : Wetland pond, locally referred to as Wolf Lake, that outlets to Price
Road Ditch, along toe of Main Dam.



SPILLWAYS AND OUTLETS

1. Types and locations : Auxiliary spillway @ Closure #2 embankment.
68-foot long 24-inch diameter CSP road Culvert.

2. CONDITION: Poor. Culvert to be replaced. See Photos 23, 24, and 25.
Cracks : None observed at time of inspection.
Displacement : Separation causing sinkhole just upstream of outlet end.
Spalling : Bottom rusted out upstream side.
Erosion : None observed at time of inspection.
Seepage and Drainage : None observed at time of inspection.

3. CONTROLS: CulvertOs invert.
Gates: None.

Stoplogs : None.
Operator/Hoists : None.
Trashrack : None.
4. Inlet Channel : Ditch from impoundment area. Photo 23

5. Outlet Channel : Ditch to downstream Wolf Lake.



HYDROLOGIC AND HYDRAULIC DATA

HYDROLOGY

The 2010 peak inflows, routed outflow, along with the runoff volume were provided by
the Michigan Department of Environmental Quality email, dated June 11, 2010,
attached to this report in Appendix D.

2010 2005 2000
ofs acre - ofs acre - ofs acre -
feet feet feet
Flood
Frequency Inflow/ Inflow/ Inflow/
Outflow outflow outflow
0.5% 530/80 | 710 / 80 600 600/85 | 650
1.0% 450/70 | 600 /70 550 500/80 | 565
2.0% 380/65 | 500 / 65 460 400/75
Drainage Area
Total (sq mi) 4.1 4.1 4.1
Drainage Area
Contributing 4.0
(sq mi)

Notes: .

HYDRAULIC - Spillway Capacities, Rating Tables/Curves, and Questions
1. Description of principal spillway, including stilling basin.

Are plans available: _Yes X No

Capacity in cfs: 75 cfs without freeboard (top of dam), elevation 795.0 feet

2. Description of auxiliary spillways, including stilling basin.
Are plans available: __Yes _X_ No

Two auxiliary spillways:

Capacity @ Closure #1 (overflow) in cfs: 41 cfs without freeboard (top of dam).
Capacity @ Closure #2 (culvert) in cfs: 17 cfs without freeboard (top of dam).

TOTAL CAPACITY WITHOUT FREEBOARD: 133 CFS.
TOTAL CAPACITY WITH 1.5 FEET OF FREEBOARD: 71 CFS.

3. Elevation v.s. Discharge, Area, and Storage table:

Elevation (feet) Discharge (cfs) | Area (acres) Storage (acre-feet)
791.7 0 100 (139) 1150
792.0 2 1170
792.5 47 1340
793.0 60 120 1480
793.5 71 1610




794.0 83 134 1760

794.3 (invert aux) 87 1850
794.5 96 1900
795.0 (top of dam) | 133 2040
795.25 158 2120
795.5 186 2180
795.7 210 2240
796.0 250 160 2320

Notes: Data from 2005 Report., Appendix D sheet 18 of 19.
Surface areas come from STS Dam Break Report.
May need to revise discharges for stages less than 794.2 feet due to principal spillway
modifications done in 2007. However, indicates more flow at lower stages, i.e. less
impoundment fluctuations will result.

4.  Sensitivity analysis of estimated flows.

Frequency Flow | Pool Tailwater Head (ft)
(cfs) | Elevation Elevation (ft) | (Pool Elev. Brailwater
(ft) Elev.)
0.5% (200-yr) | 80 793.9 773 20.5
1.0% (100-yr) | 70 793.5 773 20
2.0% (50-yr) 65 793.3 773 19.8
Notes: .

5. State development in downstream floodplain at various elevations:
NOT AVAILABLE. APPEARS RESIDENCES ABOVE REGULATED
FLOODPLAIN.

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).
NONE REPORTED.

9. What is the existing hydraulic capacity of the structure (no freeboard). What is the
probability of its capacity being exceeded?



133 cfs, probability is low < 0.5%

10. Give the magnitude of the recommended spillway design flood in terms of
discharge, and volume in acre-feet?
500 cfs INFLOW ROUTED TO 70 CFS OUTFLOW, VOLUME 500 acre-feet.

What percent of maximum storage capacity of the dam is this runoff volume?
840 ac-feet of storage is available. 500/870 = 0.57 OR 57%

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 OR PIPING
(b) Probability of occurrence: VERY LOW
(c) Estimated downstream consequence: NONE TO RESIDENCE, PRICE
ROAD MAYBE OVERTOPPED AND CAUSE A ROAD CLOSURE FOR A SHORT
TIME.

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, HOWEVER, DNRE MAY WANT TO REVIEW STS CONSULTANTS DAM
BREAK ANALYSIS OF 200-YEAR OR PMF (NOT CRITERIA FOR THIS LOW HAZARD
POTENTIAL DAM). My notes of my review of STSOs engineering report are dated
9/10/2000. Noted some technical errors/questions, however, no downstream impacts,
just a 16 hour delay for access to downstream resident. More of concern for failure at
flows greater than the 200-year flood event, which is greater than the spillway design
flood for this low hazard potential dam.

14. Will structural failure at normal controlled pool elevation cause a downstream flood
wave that could result in a higher hazard classification?
NO, SEE #13 ABOVE.

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?
NOT ANALYSED FOR THIS REPORT.






APPENDIX D: ENGINEERING DATA

DNRE discharge Information email dated June 11, 2010
Huron Consultants Weir Calculations dated 2007 with comments (5 pages)
Elevation Survey Check (spreadsheet) dated 5/13/2010
Survey Field Notes (4 pages) dated 5/13/2010
January 30, 2006 Letter from LVPOA to MDEQ
Survey Notes of 8/30/2000 Elevation Survey (4 pages)



Gary Croskey <croskeyg@gmail.com>

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

DEQ-LWM-QREQ <DEQ-LWM-QREQ@michigan.gov> Fri, Jun 11, 2010 at 2:08 PM
To: croskeyg@gmail.com

This reply is being sent via email only.

We have estimated the flood frequency discharges requested in your email
of May 11, 2010 (Process No. 20100190), as follows:

Alder Creek Drain at Lake Victoria Dam, Dam ID 618, Section 12, TO6N,
RO1W, Victor Township, Clinton County, (Watershed Basin No. 14C Maple)
has a total drainage area of 4.1 square miles and a contributing

drainage area of 4 square miles. The design discharge for this dam is

the 1% chance (100-year) flood.

Inflows, outflows, and runoff volumes were estimated as follows:

50% 10% 2% 1% 0.5%
Inflows (cfs) 60 220 380 450 530
Outflows (cfs) 20 50 65 70 80
Volumes (ac-ft) 130 300 500 600 710

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 Mr. James Hayes, Hydrologic Studies and Dam Safety Unit, at
517-335-3170, or by email at: hayesjl@michigan.gov. If you have any
questions concerning the hydraulics or the requirements for the dam
safety inspection report, please contact Mr. Byron Lane of our Dam
Safety Program at 517-241-9862, or by email at: laneb@michigan.gov.

From: croskeyg@gmail.com [mailto:croskeyg@gmail.com]

Sent: Tuesday, May 11, 2010 1:56 PM

To: DEQ-LWM-QREQ

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

Requestor: Gary F. Croskey

Company: Gary F. Croskey, P.E., LLC
Address: 7265 W Glenmere Rd

City: Empire, MI

Zip: 49630

Phone: 312-401-1323

Date: 5/11/2010

F50percent: Yes

F10percent: Yes

F2percent: Yes

Flpercent: Yes

FO.5percent: Yes

ContactAgency: None Selected

ContactPerson: Byron Lane, Dam Safety Program
Watercourse: Alder Creek @ Lake Victoria Dam
LocalName:

CountyLocation: Clinton

City orTownship: Victor Township



City orTownship: Victor Township

Section: 12

Town: 6 North

Range: 1 West

Location: Please provided routed flood discharges and corresponding
flood volumes. Location Map previously provided in past requests.

Rating tables, discharge and storage volumes provided in 2005 (Process
No. 20050418) request were provided based on 2000 Report.

Please note the following corrections to those rating tables as outlined

in the 2005 Report Appendix D:

Elevation Discharge (cfs) Storage Volume (ac-ft)

791.7 0 1150

7920 2 1170

792.5 47 1340

793.0 60 1480

793.5 71 1610

794.0 83 1760

7943 87 1850 (start of auxiliary)
7945 96 1900

795.0 133 2040 (top of dam)

Thanks in advance,
Gary F. Croskey, P.E.
uploadimage:

FFR1: Dam
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Lake Victora Property Ommners Association
9513 Buckingham Circle

Luinpburg, Machigan 48848
January 30, 2006

Me. Paul T. Wessel, P.E.

e Safety Program

Land and Water Management Division

Michigan of Environmental Quality

P.O. Box 30458

Lansing, Michigan 48909-7958

Diese Mr. Wesscl:

In response 10 your letier dated December S, 2005, | am providing & writken sumenary of the items
in which '

included in the 2005 dam imspection and the schedule

Lake Victona Propenty Owners

Association (LVPOA) will be completing these ilems.

"~

Develop a written Operation and Maintesance Plasc

The writing of thés plan will be worked ca by me and several other boand msembers in the near future.
Presently there are o least two board members that monitor the condition of the dam. Water level is
monitored daily and the condition of the spillway structure is imspecied monthly if not more
frequently.  Presently, LVPOA has onc other board member helpiog with monitoring so that
somecoe is always ‘oo duty”. Several other memsbers are poar the dam and also belp us monitoe the
dam. LVPOA has a Parks and Rocreations and Water Quality positions that assist is the mossoring.
The spillway structire has comtrol boards that can be removed 10 maintain water level and If these
can't reliove the volamse neoded in an emergency situation, there is 4 30™ knife gate that can be
opened. This valve stem is greased and 1est operated two times 3 year. hem $ in the 2005 repont is
an arca that | sen following up on since it will greatly enhance the safety of the wader level operation
and minimize if mot eliminate the wse of the valve for maintaining waser level.

Within the next year, cooduct a video inspection of the principal spilbway outlet tube:
This was done on January 6, 2006. [ am consulting with Gary Croskey, P.E, with the results

1 Treos and brush must be removed froes the downstream shope and toe area of the Mas Embankment

D and the Price Road ditch, The LVPOA should comtact Clinton, etc.

Clinton County Road Commission was contacted and they removed all brush on the Main
Embaskment Dam along Price Road LVPOA will have the brush removed from the remaining
Daen Embemkmsent East of closure #1 early this spring.



4, Continue 1o It foot traffic and ORV traffic on the crest and shopes of the canh embankments
along the entire dams.

Signs prohibiting vehiches hevend this peint are placed at the odge of the launch site. Access ot the
end of Peninsula Way has Jogs placed to peohibit vebicle traffic. Residents uso the top of the dam
a5 a safe route 10 walk around the lake rather that along Price Road. The use is quite infroquent.

5. The priecipal spillway can be modified 10 redace the froquency of the kaife
LVPOA will be contacting an enginecrsng firm 10 Jook kmeo what can be for these modifications
wnd will Be contacting the DEQ and conwulting with Gary Creskey as these findings peogress.

6. An air vent for the outlet pipe should be natallod within the riser. The vent pipe woshd peovide
sacoth flow trassanission %o the tube and minimize the polential of air entrainment that can lead %o
vibeation and stresses to the pipe.

This was completod January 19, 2006,

7. At the next dam safety inspection, conduct sn elevation survey to detect any setthement of the carth
emboskmen dams. The crest of the Main and Closure #1 Dam shoold be compared 10 the sarvey
conducted in 2000,

Thits will be inchadod in the specifications for the 2010 Damn Safety Inspection
If there are questions or comments aboun this report, please feel free 10 contact me.

Kim G. Dutcher

LVPOA Dam committos chair
Presidest LVPOA

Ph, $17-651-5120

9513 Buckingham Circle
Laingsbarg, Mi, 48348

eo: Mr. Gary Croskey, PE
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