The Dam Facts:
Water Levels in the
Antrim Chain of Lakes

Prepared by
Mark Stone, Antrim County Operator of Dams
& Antrim County Drain Commissioner
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The Elk Rapids Hydroelectric Dam — Circa 1940






ElIk Rapids
Hydroelectrie Dam
View from Downstream




Elk and Skegemog Lakes
Court-Ordered Lake Level (1973)

e Summer Lake Level at 590.8
(April 15-November 1)

 Winter Lake Level at 590.2
(November 1-April 15)






Turbine Chamber #2
al Elk Rapids Hydro ,
View of Clesed Vertical
Gates While De-Watered -
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Antrim County Takes Direct Control of the Hydro - 2001
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Plat Showing Several Dams at Current Site in Bellaire in 1897
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Plat Showing Hydraulic L



Charlevoix Light Plant
Dam and plant were built in 1906 by Henry Richardi. 1000 poles were strung
over the 25 miles to Charlevoix to supply city street lighting.

View Looking at Bridge Street from East
Earthen Berms Show Dredging Activity on Intermediate River
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The Bellaire Dam - View from Downstream




Intermediate Lake
Court-Ordered Lake Level (1990)

 Summer Lake Level at 607.15
(May 15—-November 1)

e Winter Lake Level at 606.54
(November 1-May 15)



Lake Level Sight Gauge
Intermediate Lake




History of County Dam Policy

1974-2012, Drain Commissioner Delegated the
Operation of Bellaire Dam, Maintenance of ER

1982-2007, Traverse City Light & Power Operates &
Manages the Elk Rapids Hydro Dam

1974-1999, County Administrator/Public Works
Handles Oversight of Dams & FERC License

1999-2012, Drain Commissioner Assumes FERC Duties
and ER Dam Administration

2007-Present, Elk Rapids Hydroelectric Power, LLC
Operates Elk Rapids Dam

2012-Present, Consolidation under Operator of Dams



Operator of Dams—Job Description

e Administrator of the Dams Department
 QOperator of the Bellaire Dam

e Supervisor of Operations at the ER Dam
 County Administrator of the FERC License
 Contact Person for Lake Level Inquiries
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ElIk Rapids
Hydroelectrie Dam
View from Downstream




Aerial View of the Elk River and Elk Rapids Dam Location
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Aerial Showing the Configuration of Channels and Flow at Elk Rapids




Elk Lake
Lake Skegemog

Regulated,
Stable

Surface Area: 18,473 ac

i Shoreline Length: 41.4m
% Watershed Area: 275 sq
X £ Polnt: 330 feel

Average : 138.7 e
Volume: 3,230,765,00(

OO0
9 0.0.8,0.9,2.0,9.%,

Number of Tributaries: 4
2 Shoreling Farcels: 1,72

)

: A \ '
~ Skegemog Lake
Surface Area: 2,755 acres

- Shoreline Length: 1l miles
‘Wawﬂwdm 462 square miles

’ L]paapm Point: 29 fest
Average Depth: 11.2 feet §
&3 Volume: 35,264,600 cublc meters
X N Numberof Tributaries: 5 =
&3 Classification: Oligotrophic 2
i = Shoreline Farcels: 187 &

5252

| Parcefs: B0%
Fublic Axcss _Pam;!s: 4
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> Lake Bellaire
LW Surface Area: 1,793 acres
0\ Shoreline Length: 11.5 miles
Wmhcdhmgsiét square miles
Deepest Point: 1feet :
: 41.6 feet
Volume: 91300300 cublc meters ;
Numbcraf?‘ﬂbutsnas. 13

Torch Lake g
Clam Lake W
Lake Bellaire

Unregulated, S
sssri River. The Chaininc
Mostly Sta ble rivers and some 2+

a3 theChainhas serv

Torch Lake / £l__ cultural activityin:

Surface Area: 18,473 scres

Shoreline th 41.4 miles .
ey | relies onits contin
t Point: 330 fest —= This posterw

8 A : 139.7feet —
Vm 765,000 cublc meters Wsce kx| MaP 5in GO erati
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Lake Skegemog



Lake Bellaire







Intermediate
Lake

Regulated,
Unstable

LAMNAUTHIVREFIUT A IV Wl "

Shoreline Parcels: 94
Developed Parcels: 62%
. FPublic Access Farcels: 2

'.‘56;3[5 (/‘ y
Lake ||

Intermedlate Lake
Surface Area: 1520 acres
Shorsiine Length: 14,7 miles
Watershed Area: 114 square miles

t Foint: 80 feet
Average : 27,9 feet
Yolume: 53,326,000 cublc meters

'.Mmborof Tributaries; 19

Mesotrophic

;:aaselﬂaatim
f&w_zﬂm?amdam

d Parcals: 821
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Complications
at the
Bellaire Dam

1) Separated from

Intermediate Lake

By a Long, Shallow
River

2) Located Below

The Confluence of

Intermediate and
Cedar Rivers
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Shoreline Parcels: 94
Developed Parcels: 62%
Fubﬂc Aocass Farcels: 2

")63[9 (

ORI TN
&
A% [ntermediate Lake
L Surface Area: 1520 acres
. Shorsiine Length: 14,7 miles
. Watershed Area: 114 square miles

Deepest Point: 80 feet

Average : 27,9 feet

Vo!ume- 55,326,000 cublc meters
Number of Tributaries; 19

(assification: Mesot

Shm.efhw Parcels: 498
Parcals: 82%

PMcAccosstds 15
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Gage height, feet

USGS 450415085153501 INTERMEDIATE LAKE AT CENTRAL LAKE, M|

8.50

608.32 5

8.00
7.50
[s =] ran o [ee) jie=} =) T
7.08 Summer Level by Order '
m )
= =
6.50 [ = TWinter Level by Order | & & 1
0 o
All Gates Open Changing Gate All Gates Open
Positions
6.08

Jan 81 Feb 81Mar 81 Apr 81 Hay 681 Jun 681 Jul 81 Aug 81 Sep 81 0ct 81 Nov 61
2013 2013 2613 28613 2013 2813 2013 2013 2013 2813 20813

-=== Provisional Data Sub_ject to Revision ===-=-

2013 Water Levels on Intermediate Lake
Showing Periods when All Gates Are Open




Intermediate Lake Level
USGS Recorded Extremes

 Records Span: November, 1945 — February, 1975
January, 2001 — Present

 Maximum Gauge Height: 609.55 (April 6, 1963)
 Minimum Gauge Height: 606.05 (September 12, 1973)



GRADE CHANGES IN THE LOWER ANTRIM CHAIN OF LAKES

Location Location of Change Change in Elevation
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(Bellaire Dam) v
Head of

Bellaire Dam 14.5 Feet :

A

Interhmecli(late River (at Bridge St.) S > . :ih’:é}}ﬁédiaié; dasaarieinn T ............ 08 Feet

R Torch River 1.0 Feet

Elk Lake/ER Dam Pemermemmeeseaanas e hereeeeee e , e e 3 N— - - e s =

Head of
Elk Rapids Dam 11.0 Feet
A\

Lake Michigan (at normal level) - ! FER |
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t=  FEllsworth Lake
. Surfacs : 120 acres
Shoreline 3.5 miles

Watarshed Area: 57 square miles ‘M

Deepest Point; 42 fest i
B2 Average 17fast
Volume:

Developed Farcels: 48%
Public Access Parcel: 6
U el B T

L4 Hanleg/ Lake

3|  Shorzline Length: 3.5 miles
, WWAransquramﬂos
| Despest Point: 24 feet:
|« Numberof Tributaries: 14
Classification:

Shoreline Parcels: 147
Farcels: 63%
Public Access Farcels: 6

o

Upper Chain of Lakes
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CHARLEV DI N
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ANTRIM)Z

| e Benwg’y’lsélféi _

) Decpeot?olno 421‘40:
verage Depth: 15 feet

Vafmne: 2,442,000 cuble meters

5.9 Number of Tributaries: 11
Baier Classification: Mesotrophic
Shoreline Parcels: 94
Farcels: 62%
Publlc Access Parcels; 2

Scotts Lake
- 63

mm

B
lntermedlate Lake

Surface Area: 1520 acres
Shoreilne Length: 14,7 miles
Watershed Area: 114 square miles

Watershed Arca. 84 qubu

s

Surface lacres
" Ghoreling Length: 2.3 miles
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St. Clair Lake
Area: 9

Watershed Area: 43 miles
b

- 102 feet P
Vofumr 900 cubic meters f
Number of Tributaries: 9 H
Classification: M
Shareline Farcels: 72
Developed Fargels: 60%
Public Access Parcele: 8
e r\ \J

Wilson Lake
Surface Area: 106 acres
Shoreting Lengti: 4.6 miles
Watershed Area: 77 square miles
2 Point; 48 fast
- Average Depth: 11.5 fest
Yoiume: 1501500 cubic meters

Numberof Tributaries: 10

Six Mile Lake  _
st Lot 275 i
3 miies
Waterahed Area: 36 square miles
£ Point: 31 faet

Beals Lake
Surface Area:

igw'nw:gth l;nﬂc

itershed Area: | miles
Point: 17&:3“‘”
Number of Tributaries: 6

N |

Unregulated, Unstable
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Ongoing Public Outreach

A Constant Education Process in All Media
with one Underlying Principle:

* Lake levels remind us that the Antrim Chain of
Lakes is a complex dynamic environment and
we need to act accordingly—with sound
judgement and flexibility.



FERC License
Issued
December, 2014(?)

ELK RAPIDS HYDROELECTIC PROJECT
FERC PROJECT NUMBER 3030

BEFORE THE FEDERAL ENERGY REGULATORY COMMISSION
APPLICATION FOR LICENSE FOR A
MINOR (1.5 MEGAWATTS OR LESS) WATER POWER PROJECT

VOLUME lof Il
PUBLIC MATERIAL

ANTRIM COUNTY
BELLAIRE, MICHIGAN

December 21, 2012




" ELK RAPIDS HYDROELECTRIC POW

_—

Continued Improvements on the Elk Rapids Dam




> > ' Aot o -
L= 2 v
s o
S p
e 7 s AR R o NI A T S
) <. T, FHUSERNS SRR e S RS SR o il

New Pedestrian Suspension Bridge behind the Elk Rapids Dam
(Dedication Ceremony April 1, 2014)



Bellaire Dam Improvements and Maintenance

Dams are prone to deterioration. Owning a dam assumes a long-term
commitment to an upkeep that will never be cheap, but could be enormously
expensive if not cared for properly.



Proposal:  Tha Bottom Line

To Install
Hyd roelectric At Dam At Bridge St

Engineering  $30,000 $35,000

POWE'F at the Equipment $700,000  $750,000
Bellaire Dam Civil Works ~ $40,000  $80,000
Interconnection  $60,000 $60,000

License/Exemption $100,000 $100,000

Total $930,000 $1,025,000

Main Net Savings 579,203
Obstacle: Less O&M -$13,000
Requires a Annual Savings 566,203

FERC

License Payback in years 15.5
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Home About Us Products & Services Contact

Products & Services

ECO-SIPHON PACKAGED HYDRO STATION
"Good things come in small packages."

[ A Atr Adenssion Valie
© VYacnen Pumgy
3 . Trash-Rocks Supported oo Brocikets
:j ’ Srevl or Conerete Honstng 1510 %
i ) Mecres Wide by 2 to 5 Metros Lony
f
&t Adpustable Lous
4 .
H » -
g
FA \
- o" . s .
Katura! oe Artific! 2
A & Mytres o wore vy ey
s i noboeit i

Longitudinal Section Parilel to the River Flow:

Tresh Kacks

i
i
F

Eco-Siphon Packaged Hydro Station

N
Tuil Rove ) \" ‘,‘ l

Siphon

Type
Turbine

Budgetary
Estimate:
$595,000
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Ogletree Creek

g -—\ r“

Mghrrmann Bndge
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Intermediate

River




Grass River
Large Woody Debris
Demonstration
Overview

Proposed Work
on Two Sites:

Site 1-
6 Structures

Site 2-
2 Structures

Outlet

Clam
Lake

Lake
Bellaire




Grass River
Large Woody Debris
Demonstration

Site 1

6 LWD 4
Structures ‘

Scale

100 Ft.




Grass River
Large Woody Debris
Demonstration

Site 2

2LWD

100 Ft. Structures






LWD Structures At Dawn




.’-'.;(

e ~M0¢--¢‘v‘ b

T e S

—— A = = = ~-:--f~—-,',:i wewer_

*a'nd Shuttlmg Trees to BUI|dI g Sltes

-



U




LWD Supporters

Managed by

Antrim County Dams
Antrim Conservation Dist.
Grass River Natural Area
Three Lakes Association

Funding Provided by
Antrim County
Butch’s Tackle & Marine
Dewitt Marina
Dockside Restaurant
Moon Electric
Northaire Resort
Three Lakes Association
Friends of Clam Lake
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