








August 15, 1975

John R. Snell

John R. Snell Engineers, Inc.
221 West Saginaw

Lansing, Michigan 48933

RE:

Engineering Study on Establishment
of Legal Lake Level and Restoration of
Long and Palmer Lakes, Colon, Michigan

Dear Dr} Snell:

At a meeting of the Colon Township Lake Board held on July 24,
1975, the Lake Board reviewed your revised engineering report
and as a result request that Phase I of the report be revised
to include the following changes and/or additions: »

1.

Your recommended normal level for both Long and Palmer
Lakes is 850.9'. The Phase I portion of Exhibit C of the
contract (paragraph entitled Shoreline Survey) states
that the engineer will study the physical features of
the water's edge and evaluate effects if water levels
are raised or lowered in each lake and in the connecting
channel. The report does not indicate that this has
been accomplished, thereby causing the recommended lake.

"level to be unsubstantiated as being the most desirable

normal level for both Long and Palmer Lakes.

The effect of the recommended level on septic tank and
drain fields and seawalls in critical areas on each lake
must be evaluated before the engineer's proposed lake

" level can be recommended by the Lake Board.

Item 5 of the contract states that three alternate methods
for lake level control with cost estimates will be pre-
pared. This has not been accomplished in the report. The
Lake Board does not consider that a "do nothing" alternative
should be considered as one of the three alternatives since
the property owners on the lake have overwhelmingly ex-
pressed a desire for ‘improved lake level maintenance. - In
addition, no alternative dredging proposals have been sug-
gested for the channel, nor has the effect of large volume
discharges from the dam been assessed on downstream property
on Sturgeon Lake and the St. Joseph River.
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On page 28 of the revised report states that "with the
channel dredge and improvements made to the spillway
plus the addition of an automatic gate which opens and
closes so as to hold the level of the lake constant,

it is believed that it would be quite feasible to hold
the lake level at a plus or minus 1/10th of a foot from
the recommended level at elevation 850.9'". This state-
ment must be substantiated. The report does not state
under what conditions such levels will be able to be
maintained. Does this refer to normal summertime con-
ditions or annual peak flow conditions, or what?

Also, a graphical comparison of the hydraulic profiles

of the lakes and channel, based on hydraulic computations,
for existing and proposed conditions for the average an-
nual peak flow and the l0-year peak flow events, should
be provided. Such comparisons are essential in order for
the Lake Board to recommend a method of lake level con-

trol.

The hydrologic information provided to the engineer by

the DNR has not been correctly interpretted in construct-
ing the inflow hydrograph shown in Figure 12. This graph
must be corrected.and the design peak adjusted accordingly.

The Lake Board will not accept Phase I of the report until such
time as the report adequately covers the above items.

The fact that this letter addresses itself to Phase I of the
report should not be construed as meaning the Lake Board is
accepting Phase II of the report as written. We are addres-
sing ourselves to Phase I only, at this time, to expedite the
establishiment of the legal level which is the foremost desire
of the property owners on Long and Palmer Lakes.

Very truly yours,

Doran H. Green, “Chairman
Colon Township Lake Board
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My, Toran Green, Chairman
Coicn Lake Beard

RR 1

Coion, Michigan 49040

Wl
s

2 Engineering Study on Establishment of a legal TLake Level
Long and Palmer Lakes, Colon, Michigan

Dear Mr., Green:

hank you for your letter of August 15, 1975. Our reply, which may be
used as a supplement to our report, vesponds to the four major ooints
I we hope that it

!
brought up in your letter, question by cuestion, arn
ction.

clarifies the points raised to your camplete satisfa
QUESTION 1 ~ The shoreline of both lakes and parts of the channel
were inspected on several cccasions by both John R. Snell and Geoffray
Richardson. Eane of these surveys had keen nade prior to the lake level
inguiry letter keing sent out to all property owners and two surveys
were made after that time. After reviewing the surveys and the lake
level inquiry letters, the thought was firmly established in our minds
that. the two lakes should be at one legal lake level. The latter surveys
were aiso mace after it was determined that there was need for substantial
dredging not only in the channel, but in both lakes; nence, the survey
needed to establizh mainly at what level damage would begin as the lake
levels were raisad from the average height in each lake.

In order that we could be more specific, Gecffresy Richardson made an
additional field survey cn August 15, 1975, the results of which are
attached to this letter. During this time, he visited nine propertiss
on Palmer; three on the channel and eight on Long Lake. In addition to
this, an area reported "o he the only low problem area on Palmer Lake"
was visited by Snell, Richardson and Dost, same time in July; this is
located on thz northeast corner or cove of Palmer Lake wherein & walk--in
baserent of a hame is approximetely 12-15 inches above lake level, or
estimated to be 851.4 +c 851.6.

. AKRON . INDIANAPOLIS . TOKYO o MANILA . DACCA
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Richardson's August 26th survey covered probably the other two most
critical areas indicated in his Table as No. 2, Mr. Ralph Johnson

and No. 3, Mr. Floyd Jones. In both of these it was roughly estimated
that there would be same possible basement flooding if the water should
go 6-8 inches higher than 850.9 (estimated recommended legal lake level).
It also included Mr. Gil Anderson, No. 6, and the public access at the
dam, both of which would have some damage if the water went up as much
as 8-12 inches above 850.9. It should be noted that of the 20 people
surveyed on August 26 by Mr. Richardson, 12 would like to see the water
level at 850.9 or higher and 8 expressed some interest in dropping it by
as much as 3/10ths of a foot to perhaps 850.6.

In both Mr. Johnson's and Mr. Jones' cases, where some basement damage

was possible at 6-8 inches higher than the proposed 850.9, public sewers
were being used; hence, there would be no damage to septic tanks or tile
fields. Reference is next made to Table 9. A study of this Table indicates
that during this period of low to high water cycle, the elevation difference
between Palmer Lake and Long Lake varied from 4 to 11 inches. .The highest
elevation on Palmer and Long Lake during this normal spring runoff period
was 850.70 and 851.43 respectively. The suggested legal lake level of 850.9
would suggest a rise fram the average in Palmer Lake above this level of
only 0.20 -feet and a fall in Long Lake of 0.53 feet. The low level for

both lakes during this period was 850.07 for Palmer and 850.48 for Long Lake.
This means'a sumer and winter rise of 0.83 feet and 0.33 feet, respectively,
for Palmer Lake and 0.42 feet summer rise and 0.08 winter fall, respectively
for Long Lake. Thus the selection of 850.9 sumer level and 850.40 winter
level seems to give a fair shake to each lake. A

It should be pointed out that the lower legal lake level is made; the more
it would cost the property owners around the two lakes and the channel to
dredge to achieve this same degree of final depth and related quality for
the lake and shore. Hence, it is to every advantage, other things being
equal, to keep the lakes high because that increased height is equivalent
to a dredging depth. Let us campare then; the effective dredging depth

of an additional 3/10ths of a foot which is the drop below the recammended
legal lake level, which six out of the nine people on Palmer Lake expressed
same interest in having. It is estimated that the average cost of dredging
including diking, engineering, etc., is about $0.75 per cubic yard; hence,
0.3 feet spread over 80 per cent of both lakes and the channel, which is
roughly the area we are concerned about, would be equivalent to a dredging
cost of about $280,000. It should also be mentioned that we are recommending
this 850.9 legal lake level for the approximate summer months of May 1 to
October 1, and a 6-inch lower level for the remaining 7 months of the year.
This lower winter level is recommended to minimize shore damage from ice.

-
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puring this period there is no swimming and much less boating,
and the sun has little effect on weed growth.

It is our professional opinion that after studying all of the pluses

and minuses, that we still firmly recommend a legal lake level of 850.9
for five summer months and 850.4 for the seven remaining months. Although
it can be demonstrated that there would be minor difficulties and the
possibility of slight damage in several instances, at this level, it can
be readily demonstrated that to lower the level below the recammended )
850.9 elevation would have the net effect of costing the property owners
an equivalent of about $70,000 for each 1/10th of a foot it was lowered
below this point. Also to lower the level below this point would be to
favor even more than we are, the people on Palmer Lake as opposed to the
people on Long Lake. In other words, in making both lakes the same level,
we are moving the average lake level on Long Lake dovnward and average
level on Palmer Lake up.

QUESTION 2 - When the scope of the work was first written up, it was
not known that the Lake Board and people around the lakes would give any
real consideration to a dam dividing the two lakes; otherwise, we would
have gone into this option in more details. .

It was also the intent initially, that any consideration of lake level
control at the dam would include restoration of the raceway. After a
thorough inspection was made of the raceway, it was determined to be in
such poor condition that it would cost at least $40,000 to repair it;

thus this alternative was not considered to be a viable one and was hence,
eliminated. In Table 14 the cost estimates for two selected channel
dredging options, at different depths, are given. (Option #1 - 6 foot

for the south end and 8 foot for the north, versus Option #2 - 8 foot for
the south end and 10 foot for the north). Although there is a $290,000
difference between the Options, we recammend Option #2 because in the long
run, we feel it would be more satisfying because of the less chance of weed
growth and ultimate channel stoppage again. There are other alternates

of course, such as 8 foot for the entire length or 10 foot for the entire
length. These Options are not absolute and are meant to guide the thinking
of the Lake Board rather than dictate it.

It should be noted that we also give the option of having or not having
an automatic level control gate so as to better maintain the lake level
at the desired level. We also give the option of increasing the length
of the dam by 30 feet or 50 feet, and our recamendation is to have it
widened 50 feet with fewer boards to remove. _
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It is our feeling that once the Lake Board has helped us to narrow the
options, further refinements of the dimensions for the dam, the spillway,
etc., should be made in the preliminary study and design of the new structure
itself. It is our feeling that really, we have about seven or eight options
rather than two and that enough cost figures have been given for the Lake
Board to make same real evaluation of the merits and demerits of each of
these cambinations that are possible. Perhaps a further across-the-table
discussion of this area would be helpful.

The question is next raised about the effect of a large volume of discharge
from the dam on Sturgen Lake and the St. Joseph River. What is being
recamended as various altermatives for lake level control, have little
effect on the dam discharges at the outlet of Palmer Lake. The reason

for increasing the width of the dam is because it is underdesigned in its
present condition and in case it should fail, a great deal of damage could

be done downstream. Another reason for increasing the width of the dam is

to minimize the rise in lake levels and thus the damage to the property owners
around the two lakes. Our hydraulic studies of the two lakes, however, show
that the peak flood going over the dam is not affected very much by the storage
factor of the two lakes. One contributing situation which affects this matter
is that there are two streams caming into the two lakes; Little Swan Creek
starts the contribution to Palmer Lake while Big Swan Creek adds another

800 cfs to this inflow, giving a total outflow of 2690 cfs. (See our new
diagram attached). ’

In the discussions between the Lake Board and the Engineer, it was pointed
out that hydraulically a much smaller channel between the two lakes would
suffice initially, to maintain a liveable legal lake level. A small channel
would however, soon became clogged with weeds and would have to favor either
the houses on one side of the present wide channel or on the other, or be two
very small channels on both sides. In any event, it was our professional
opinion that this altermative was not an acceptable one and was, therefore,
not recamended. If the Board wanted to consider this further, however, it
-is a simple matter of arithmetic to pick any width and depth of channel and
estimate the cost of a third or fourth alternative for Table 14.

QUESTION 3 - Asks for us to substantiate the ability of the Amil Gate
as manufactured by NEYRPRIC, INC. to hold a plus or minus 1/10th of a foot
water level. According to the manufacturer's specifications, the proposed
gate will maintain 1/20th of a foot or less of water level variation. However,
we have elected to allow greater latitude in the variance of the water lewvel
than does the manufacturer in order to campensate for wave action, wind
current, etc. The suggested operation of the proposed improvements would be
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to allow a rough calibration of the amount of water spilling over
the dam by use of various cambinations of the replaceable flash boards
and allow the Amil Gate to perform the task of fine regulation.

Therefore, in an unattended situation, the proposed gate would auto-
matically regulate a 100 cfs flow variation, such that the Palmer Lake
water level would remain constant. For example, assume the minimum
flow conditions of 24 cfs. In this instance, all the flashboards would
be in with all the flow being handled by the autamatic gate at approxi-
mately 25% of its capacity. The gate would automatically control all
flow up to 100 cfs at such time as the flow rate exceeds 100 cfs. At
this time the upper row of 6" flashboards would be removed allowing

90 to 100 cfs to spill over the entire dam, in turn the automatic gate
would nearly close campletely. This same process would occur at any
specific flow rate with increasing or decreasing flows. :

The automatic gate must be thought of in terms of an automatic fine level
control gate for a range of only about 100 cfs. If flow should rise above
the capacity of the gate, it is of course, necessary to remove additional
boards to campensate for the additional flow. The automatic gate would
then take over and hold the lake at the desired level. As the outward
flow increased further, it would be necessary to again remove same boards,
and. in case of extreme floods, it would be necessary to do this many times.
For the vast majority of the time, however, and with little or no effort
on the part of the operator, the autamatic fine level control gate will

do an excellent job and is certainly to be recommended. It is felt that
once this is installed a modus operandi can be established for the operator
to follow.

Enclosed with this letter are the hydraulic profiles of existing and proposed
corditions during the annual and l0-year peak flow periods. The proposed
corditions were taken directly off Table 2, Page 7, of the Phase I, Legal
Lake Level Report. As can be seen, the existing channel conditions are much
worse than the proposed conditions during periods of high flow. One of the
main barriers to the flow is the bridge and the upper 3000 foot of existing
channel which severely impedes the travel of water flow. ' ,

'QUESTION 4 - Attached you will also find a revised graph and design
peak for the hydraulic information given us by the DNR. The method used
for the calculations was the "Storage Indication Method" as contained in the
SCS National Engineering Handbook, Section 4, Hydrology from the Soil
Conservation Service, U.S. Department of Agriculture. The single graph
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contained with this letter has over 10 pages of back-up Tables

and Graphs used for its construction which are available upon request.
As can be noted fram this Graph, there is a total peak flow of 2690
cfs at 21 hours fram the starting time, tapering to about 2440 cfs
after 42 hours and then falling more rapidly after 60 hours. This
flow shown best represents the flow which would be expected at the dam
during a 100-year storm intensity.

I hope that the above information has adequately covered the material
which you have requested. If there are any questions, please do not
hesitate to call or write. _

Very truly yours,

JRS/ch



ILONG LAKE
BM - 852.53'

Lake Ievel as of Auqust 26, 1975 851.47

1.

2.

Mr. IeRoy Evarts
5951 Iong Lake Driwve
Oolon, Michigan 49040

Imnldliketoseeﬂ)elakelevelonefoot (1') (obt.) below todays level
of 851.47.

Asobservedbyanemh:eer, flooding would not occur until the lake exceeded
850.9' by several feet.

Public Access
Iong Lake Road
Colan, rﬁqhigm 49040

- .Iooks like this area should be lowered by three (3) to four (4) inches -

5.

by personal cbservation - 8-26-75; 851.1'

As observed by an engineer, flooding would not occur until the lake exceeded
850.9' by several feet but possible parking area flooding.

Mr. & Mrs. Harry Frohriep
R#l - 3640 Farrand
Burr Cak, Michigan

I would like the lake level where it is at present, therefore 851.47'.

As observed by an engineer, flooding would not occur until the lake exceeded
850.9' by several feet.

Harlo Dewey
234 Walters Grove
Oolon, Michigan 49040

I would like to see it (Long lLake) six (6) inches lower than today, 8-26—75,
850.97'. One foot (1') lower than today also ok- lake level. ’

As observed by an engineer, flooding would not occur until the lake exceeded
850.9' by several feet.

Mr. Gerald Carper
1721 lake Shore Road (Custer Road) R#2
Burr Oak, Michigan 49030

I would like to see it about six (6) inches lower than today - 8-26-75
therefore 850.97°'.




6.

8.

Long Lake (continued)

As observed by an engineer, flooding would not occur until the lake exceeded
850.9' by 8" before damage to the house.

Mrs. Jerry Gilding
417 N. 3rd ~ R#l
Burr Oak, Michigan 49030

I would like to see the water level one foot (1') lower at least than the present
level ~ 8-26-75, therefore 850.47'.

As observed by an engineer, damage to the sea wall would occur at. 851.47
but could go up 8" before damage to the house.

Mr. Jim Iee
R#2 - 2301 Shore Line Driwve
Burr CGak, Michigan 49030

I would like to see lake lewvel about six (6) inches lower than present,
therefore 850.90"'.

Asobserxedbyanengmeer,damgetothehm;sewmldmtoccurmulﬂxelake
exceeded 850.9' by 6" to 12".

Mr. Glenn Modert

1671 Iong Lake 225 West Chicago Street

Colon, Michigan 49041 Bronson, Michigan 49028

I would like to see it about eight (8) inches lower than today or 850.85'.

As cbserved by an engineer, damagetotlehousemuldmtéccuftmtilthelake
exceeded 850.9' by 6" to 8".




QIANNEL

Iake Ievel as of August 26, 1975 "~ 851.43 - Southern

1.

2.

3.

850.85 -~ Northem
852.53 - M

Therman & Dorothy Cassabit
1083 Decker Road
Burr Oak, Michigan

Ohserved to be ok, at 851.43' above sea level - could be 1' lower ok.

As cbserved by an engineer, flooding would not occur wntil the lake ex~
ceeded 850.9' by several feet.

Barbara Taylor
648 lake Drive
olon, Michigan 49040

I would like the channel four (4) to five (5) inches lower than at present
of 850.85 or at 850.45'.

2As observed by an engineer, flooding has occurred at 850.85 to the boat-
house but flooding to the house would require several additional feet of
water.

Andley Nichols

374 Long Lake Road R#l

Colon, Michigan 49040

I like the level it is at 851.43'. Oould go down 4-5" ok.

As is fine - could go up sewveral feet -

As observed by an engineer, flooding would not occur until the lake ex-.

ceeded 850.9' by several feet at which time there would exist a possibility
of flooding to the lower walk in basement. : ,




PAIMER IAKE -~ 8/26/75

ILake level as of August 26, 1975 850.85
Total Gas Station (Marina) 854.55 BM

1. Mr. John Byers
301 Elm Street
Oolon, Michigan

I would like to see water level three (3) md'leslmeri-_Zinches, therefore
850.60°.

Asobservedbyanengineer, floodingmﬂ.dmtoccurmtilﬂlelakeexceeded
850.9' by sewveral feet.

2. Mr. Ralph Johnson 17252 Park Avenue
181 John Street (RR#2) Lansing, Michigan
Colon, Michigan

. I would like to see water level three (3) inches lower + 2 inches, therefore
© .850.60'.

As observed by an engineer, possible basement flooding would not occur until
the lake exceeded 850.9' by 6 to 8".

3. Mr. Floyd Jones
201 John Street
Colon, Michigan 49040

I would like to see water level three (3) inches lower + .2 inches, therefore
850.60°'. ‘

As observed by an engineer, basarentfloodinqwouldnoj:occurmtllthe
lake exceeded 850.9' by 6 to 8 inches. : .

4, Mr. George C. Runtz
316 Palmer
Oolon, Michigan 49040

I think the water level is ok at 850.85' hut would be ok three (3) or four (4)
inches lower.

As ocbserved by an engineer, flooding would not occur wntil the lake exceeded
850.9' by several feet.

5. ‘Public Access

_ After observation lake level appeared to be three (3) inches too high. Water
level was near top of bank - soggy bank.

As observed by an engineer, flooding would not occur until the lake exceeded
850.9' by several feet.




6.

7.

9.

Palmer Lake (continued)

Gill Anderson
RREL
Oolon, Michigan 49040

I think water lewel at 850.85 (+) above sea level is ok. (A few inches
lower ok).

Asobservedbyanengmeer,vaterinbaitsmpmuldmtoccurmtilthelake
exceeded 850.9' by 8" to 12".

Ray Ingladue
4953 Palmer lLake Road
Oolon, Michigan 49040

I would like to see the water level three (3) inches lower than at present
8-26~75, therefore 850.60' (+ 2 inches - control).

Rained Thursday, 4.5", Sunday noon lake critical - rose at least 0 8' from
Thursday to Sunday.

As observed by an engineer, flooding would not occur until the lake
exceeded 850.9' by several feet.

Public Access at Dam
S. Swan
Colon, Michigan

Drop minimum of 3 inches (water level) - 850.6 or less
+ 2 inches - as of 8-26-75

As observed by an engineer, paﬁungareamuldnotfloodtmtilthe lake ex-
ceeded 850.9' by 8" to 12".

Mr. Robert H. Tenney

733 Elm

Colon, Michigan 49040

I like it at present lewel, therefore 850.85'.

2s cbserved by an engineer, flooding would not occur wuntil the lake exceeded
850.9' by several feet.




o

H‘,E 10 X 10 TO THE INCH e 7 X*10 INCHES

KEUFFEL & ESSER CO. MADE IN USA.

O *

o*

T
< ~
-
0]
@
O
=
Mw\l
-
v7
1 .
| O L S
L L
] L
| =]
=
T \\ ,
- oot
x| ( -
e / |
! [ \\\ N o
I_llalTi‘\GH, T - ,4_
| < [ m |
EREE . | !
ey — | £
ey /] | , -
ot 7 |
— Q- _J .
| i - . T,
=8 iL.m‘x - \ 1
5 /
= /
1N1Lr,. / M
(R N A | R i
TR ¥ M- S j i
P T
Po : — g
n £ ; ! L1 il
o | ,, . ]
i J i
7] —
ﬂ \1 i t——
p S /| — e
, = msa f
B o j , (11
A frp_v M ! ‘ ” I N
! o~ | ” =
L [ i : , - —
|l q_ | |
T i ! 11 x
| = e
t // 1 T b
m T e g B - .
H _ ! | I/"I ,
_ M R pa—
| ; { | 1 2
T T T

(S30)

9]

2500

50 60

40

IN HOURS

TIME

20 30

10



46 0780

O

H"E 10 X 10 TO THE INCHe 7 X 10 INCHES
KEUFFEL & ESSER CO. MADEINUSA

<:> @

<:>.

20

1IE
|
l

(00}
- A e
s \0— 'y—lll
. ;D
i | = == L — w_H
b i i S T N TSN | . |
< o [(e}
i 1] -
18 T (M 1Y I (S
bl 1 N | i
w - O .10
=» o < W
O |- | i Yo xr.w
7] ST . ¥ X nno
L= ) - 7
b 2O~ — T <
S R ilG -
ERi m =
S GE -
5 e
5 R A Y -2 TV -
e E
i = S e
o T f— — N T s
=i =l .

PROFILE OF

1389 CFS.

siiEs

-YEAR

L
10

HYDRAULIC

THE ~ TEN

- Z — \ :
i \ e | ()
=& \ "
[ | / i
\ B
\ L Lot
\ -
\ N S B
\ B R
\ V ©
T
X
\ - _
i =i | B N e e
— = — o i i
, , <
4@ u 1
! X e
<L
- |
i ol = =
=& ﬁ_m o ol SIS W N
Q. 1 S S
12;!: "
[ (o) "] < [,2]
Te] ['9] [Te] wn
1334 NI NOIVAZT3 9 -4 o © ®

| X10° FEET

REACH



46 0780

O

KEUFFEL & ESSER CO. MADEINUSA

HOE 10 X 10 TO THE INCHe 7 X 10 INCHES

| 7 (9 P ]
9
= m. )
! - T ] O 1
| -
T — T - B S
< 5 e i« S
. | 2
| . N (U n=<s
L lwwoOowoo.
(O] I L‘WSLP. oo
= w o T —
=4 4 YVorxTw
> no o]
o f
e |m W m o ;l||.|x_
Nw AR e G, i ==
o 1T — 11
x| _
T —
¥ | I el
o5 T
- —=—— L z o
N, TN I (B -
L™ [N T 2 | S i —

|

10

== \ =
s \\M — MM\W // j
=4 = ,
llmlw N B Y \ —
el —i —+
| < y - S B |
o < z S ’!. —
= — s
— ml.ulu - | .
= |\
\ .
\
|
\
— o
\ i
|
\
4 o
e — SR SR
T g i 1 L
(1}
X
<T
— =
< - f
v et : D\‘l‘ i o
ol | = |
= ..w..i‘
- | o
-
F - =5
o |
KW; —
o 1334 NI NOILVA3T3

20

I8

[9)

14

12

IX10° FEET

REACH



