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Ohio Department of Natural Resources ODNR/DiV iﬁi\??\i _&JF WAEER
1889 Fountain Square, Bldg. F-3 INSPECTION AND ENGINEERING
Columbus, Ohio 43224 ASSISTANCE

Re:  Buckeye Lake State Park
Dam Embankment and North Shore
Launch Ramp/Picnic Point Improvements
Fairfield and Licking Counties, Ohio
Review of Gardner Spillway Adequacy Report

Dear Mr, Pickens:

Per your request, a review has been made of the Buckeye Lake Spillway Adequacy Report
prepared by W.S. Gardner and Associates for the Save The Lake Committee. In general, the
Probable Maximum Precipitation (PMP) and the Probable Maximum Flood (PMF) pool elevation,
for existing spillway conditions with no overtopping of the dam, shown in the Gardner report do
not differ significantly from those developed by Dodson-Lindblom Associates, Inc. (DLA) in
1987. However, in reviewing the Gardner report in some detail, several inconsistencies were
noted regarding the presented modeling. These inconsistencies include:

1) It appears the rainfall has been distributed over a 12-hour time frame, not a 6-hour period
as mentioned in the report. The inflow hydrograph and its resultant peak will be different
if the rainfall is based on a 12-hour period rather than a 6-hour period. The Gardner
report also states the rainfall distribution corresponds to a type II distribution, which is not
apparent based on the model.

2) The Gardner report states that a maximum PMF pool elevation of 894.1 will be obtamed if
4 additional gates, similar to the Amil gate at the principal spillway, were to be
constructed at Sellers Point. Based on the HEC-1 model presented in the Gardner report,
all 5 gates would be completely opened at the onset of the storm and would result in an
outflow of approximately 23,000 cfs. Is it the intention to release this large flow into the
downstream area, which would result in flooding, every time it rains?
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3)

4)

5)

6)

With 23,000 cfs being released from the lake at a time of minimum inflow to the lake, the
result would have to be a significant decrease in the pool level. However, the HEC-1
model presented in the Gardner report does not allow for a decrease in the pool level
below elevation 892 (the surface area/elevation data begins at elevation 892). DLA
modified the Gardner model to include data below elevation 892. The results indicate the
pool level would drop to an elevation below 889 before inflow to the lake exceeded that
which was being released and the pool begin to rise. Results also indicate the pool would
drop from 891.75 (normal pool) to below 889 in less than 6 hours. This rapid drawdown
could have serious impact on the stability of the dam.

The Gardner HEC-1 models show an area of 340 square feet for the Amil gates. The
actual area for the existing Amil gate, when it is completely open, is approximately 50
square feet below the gate and 90 square feet if the openings around the sides of the gate
are included. The Gardner model indicates a peak outflow from the gate of 4500 - 5500
cfs. The peak flow for the existing gate is closer to 600 - 800 cfs. A copy of the Amil
gate brochure is attached.

Exhibit 22 of the Gardner report indicates the length of the existing ogee weir is to be
reduced to 300 feet to accommodate the additional Amil gates. No such reduction has
been included in the model which uses a length of 472 feet. A higher estimated PMF pool
elevation could be expected if the model were to use only 300 feet as shown on the
exhibit. '

The Gardner report indicates that the drainage area used, 26.1 sq.mi., is approximately a
44 percent reduction over the 44.1 sq.mi. (not 46.7) used in the 1987 DLA report. In the
1987 DLA report, 27.4 sq.mi. was determined to drain directly into the lake while another
16.7 sq.mi. of drainage was intercepted by the Kirkersville Feeder Canal. The canal was
determined to have a capacity of approximately 2000 cfs. The HEC-1 model used in the
1687 DLA report diverted any flow greater than 2000 cfs from entering the computation
for the Buckeye Lake routings. This diversion essentially reduced the drainage area from
44.1 to 27.4 square miles. The 1987 DLA report took into account that some flow would
enter the lake from the 16.7 sq. mi. but limited it to the capacity of the canal. The Gardner
report fails to acknowledge DLA’s recognition of this situation.

In drafting its response to the Save the Lake Committee we suggest that ODNR present not only
the “technical” deficiencies of the Gardner report, but also include a discussion in “layman’s
terms” for the Committee. This layman’s discussion should note that both the Gardner and DLA
reports show that the PMP is in excess of 22 inches of rainfall in 6 hours. Both reports note that
under current conditions, Buckeye Lake cannot pass the design storm without overtopping the
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embankment. The differences between the two reports lies in how the prevention of overtopping
is handled. DLA and ODNR proposes to prevent overtopping of the embankment by raising the
height of the embankment to a uniform elevation of 896.5 Normal summer pool elevations will
remain essentially constant (except during periods of significant drought) through the automatic
(unmanned) operation of the regulatory Amil gate and the Sellers Point spillway. The Gardner
report proposes to prevent overtopping of the embankment by increasing the outflow from the
lake. Based on the model presented in the Gardner report it appears that these large discharges
could be expected even for lower intensity storms. The Gardner - Save the Lake approach,
however, fails to recognize the resulting flooding in downstream areas with the increased
discharge from the lake; the possible failure of the embankment and other shoreline areas from the
rapid drawdown; the lower summer pool level that would result if the storm failed to produce
enough runoff to offset the large discharge that was released at the beginning of a storm; or the
manpower requirements to operate the proposed radial gates at Seller’s Point. The result of the
Gardner - Save the Lake approach would have a far greater impact on shoreline and downstream
residents, recreational boaters, anglers, and other users of Buckeye Lake State Park than ODNR’s
currently proposed alternative. :

If you should have any questions or comments, please feel free to contact me at your earliest
convenience.

Sincerely,

DODSON-LINDBLOM ASSOCIATES, INC.
A Jag} s Siebert, ITI

AJSfia

C: Michele Willis, Chief, Division of Water

Gary Harsanye, Division of Engineering
George Mills, Division of Water

B:94210023.QQ
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FRINFALL USED IN MODEL

*x**xx****;;;x**::::tit‘kt********#****x*t*******t*******Xt**:&**************'-k**x***:k*x*x********!‘l*l’t**lttl*t 4
HYDROGRAPH AT STATION WALNUT
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A MON HRMN  ORD RAIN LOSS EXCESS comMp Q * DA MON HRMN ORD RAIN LOSS EXCESS
x*
1 AUG 1200 i .00 .00 .00 10. * 2 AUG 0800 41 .00 .0¢ Wels}
1 AUG 1230 2 .09 -08 -0l 10. * 2 AUG 0830 42 .00 .00 .00
1 AUG 1300 3 .10 .09 .01 13. x 2 AUG 0900 43 .00 .00 .00
L AUG 1330 4 Sl .10 .01 22. * 2 AUG 0930 44 .00 .Q0 .0Q
L AUG 1400 5 .12 .11 .01 36. * 2 AUG L1000 45 .00 .00 .00
1 AUG 1430 6 .14 -3l -02 55. * 2 AUG 1030 44 .00 .00 .00
1 AUG LS00 7 15 11 .04 80 * 2 AUG 1100 47 .00 .00 .00
L AUG 1530 g 49 .29 .21 t40. x 2 AUG 1130 48 .00 .00 T .00
1 AUG 1600 9 .57 23 .34 281 * 2 AUG 1200 49 .00 .00 .00
1 AUG 1630 10 .68 %"-20 48 573. * 2 AUG 1230 S0 .00 .00 .00
1 AauG 1700 11 8.80 .69 8.1t 2192. * 2 AUG 1300 51 .00 .00 .00
L AUG 1730 12 89 \ .02 .87 5235. x 2 AUG 1330 52 .00 .00 .00
I AUG 1800 13 .59 o1 .57 9889. x 2 AUG 1400 53 .00 .00 .00
1 AUG L8B30 14 1.56 03 1.53 14829, * 2 AUG 1430 S4 .00 .00 .00
1 AUG 1960 15 .93 .01 .91 17956, x 2 AUG 1500 55 .00 .00 . Q0
1 AUG 1930 L& 5.12 .06 5.06 19973. * 2 AUG 1530 3% .00 .00 .00
1 AUG 2000 17 .75 o1 .74 21134, * 2 AUG 1600 57 .00 .00 .00
1 AUG 2030 18 .62 .00 .61 22198. * 2 AUG 1430 58 .00 .00 .00
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1 AUG 2230 o) .13 .00 .13 17333, * 2 AUG 1830 &2 .00 .00 .00
1 AUG 2300 23 .12 .00 L1l 14485, * 2 AUG 1900 63 .00 .00 .00
1 AUG 2330 24 .11 Q0 .10 11430, * 2 AUG 1930 64 .00 .00 . Q0
2 AUG 0000 25 .19 -00 .10 8979. x 2 UG 2000 &5 .00 .00 .00
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2 AUG 0230 30 .00 .00 .00 2607. x 2 AUG 2230 70 .00 .00 .00
2 AUG 0300 3L .00 .00 .00 1966. * 2 AUG 2300 71 .00 R eTs] .00
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X
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L AUG 1200 1 30. * 1 AUG 2200 2L 45967, * 2 AUG 0800 41 2370. * 2 AUS 1f
1 AUG 1230 2 20, * 1 AUG 2230 22 42563, * 2 AUG 0830 42 2006, * 2 AUG 1E
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1 AUG 1530 8 72, x 2 AUG 0130 28 12162, * 2 AUG 1130 48 823. * 2 AUG 2!
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31121.

AK STORAGE

(AC-FT)}
&£097.

EAK STAGE
(FEET)
894 .08

ORD OUTFLOW STORAGE STAGE
1 {22885 .0 891.8
2 : .0 892.0,
3 23377 .0 892.0
4 Q.. .0 892.0
5  23377. .0 892.0
& 0. .0 892.0
7 23377. .0 892.0
8 0. .0 B892.0
9  23377. .0 892.0

10 0. .0 B92.0
11 23377. .0 8%92.0
12 0. .0 B92.0
13 23466. 125.2  892.0
14  23480. 145.8 892.1
15 2371i.  478.5 892.2
16 24186. 1021.1 892.4
17 24940. 1708.0 892.6
18 25918. 2500.2 892.9
19 27049, 3345.7 893.2
20 28218, 4i71.1 893.4
21 29309. 4911.8 893.7
22 30206. 5505.1 893.9
23 30825. 5907.2  894.0
24  31121. 6097.3 894.1
25  31115. 6093.7 894.1
26  30872. 5937.1 894.0
27  3043L. 5651.9 893.9
Ld
31121. AT TIME 11.50Q0 HCURS
TIME
(HR) 6-HR
11.50 (CFS)  297i5.
(INCHES)  10.585
(AC-FT} 14735.
TIME
(HR) 6-HR
11.530 516%.
TIME
(HR) 6-HR
11.50 893.77

laitial ouiflew % 23,000 cSs s 3feo.¥e
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19225, 1
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38132. 3
MAXIMUM AVERAGE
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26.10 S@Q MI

FLOW
72-HR 39.50-HR
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3095. 53095.
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1003. 1003.
STAGE
72~HR 39.50-HR
92.35 8%2.35
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nSlow (5842" Preusc:u-s Page )- Lake 5‘\90Ygf Jﬁe‘
df@Panﬁ below elevation F92.0 but 1,\?”.;_&“%&

does ﬂa¥ %CJYEJOu>‘QQZEGH



SUMMARYT

PLAN L e e e e aa e
ELEVATION
STORAGE
OUTFLOW
RATIO MaX I MM
oF RESERVOIR
PMF W. £V
1.00 (854.08
.75 555,85
.50 892.03

X NORMAL END OF HEC-1 **¥%

MA}L;MU;LA

SUTIMARY OF OUTPUT

FINTY
VALUE

CINITIAL

891.75

0.

22885,
MAXTMUM MAXTIMUM
DEPTH STORAGE
OVER DAM AC~FT
.00 5097 .
.00 2413.
.00 78.

PMFE Poor.

®94, |

96.50

14322,
44814 .

DURATIGON TIME OF TIME OF
OVER TOP  MAX OUTFLOW  FAILURE
HOURS HOURS HOURS
.00 11.50 .00
.00 11.50 .00
.00 7.00 .00
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BASIC FEATURES
The AMIL gate is directly actuated by the water level it
controls. Bothersome hoists, cables, floats, floatwells,
and other structural complications have been com-
pletely eliminated. Instead, the upstream side of the
radial face plate is simply provided with a speciaily
designed buoyant compartment.

The supporting frame rotates about a horizontal shaft
and includes ballast containers for easy and accurate
balancing of the gate.

Frictionless, non-stick operation is guaranteed by the
tapered shape of the leaf and matching sluice.

“AMIL
gateautomaticatly maintains

a constant water level on the upstream side of the gate

section. It operates...

* WITHOUT ANY OUTSIDE POWER OR MOTOR

* FREE OF ANY MANUAL INTERVENTION

¢ |RRESFECTIVE CF THE VOLUME OF INCOMING
FLOW

¢ INDEPENDENTLY OF THE DOWNSTREAM LEVEL

o

. //7/////// ?

...on drainage canals, the AMIL gate controls the water
tabie at the desired elevation: closed during dry weather
to prevent abnormal lowering of the ground water, it
starts to open just as soon as there isany inflow of water
to the system

...0n recreation lakes, the AMIL gate maintains a plea-
santly constant water tevel in all seasons

...on flood controf or water supply reservoirs, the AMIL
gate permits a large increase in storage volume without
sacrificing spillway capacity or reliability

...ON irrigation canals, the AMIL gate maintains a high
and constanthead on turnouts, irrespective of flowinthe
canat or through the turnouts. Used in series along the
distribution network, atdifferent check structures, AMIL
gates insure an automatic, safe, reliable, and flexible
irrigation program, at sharply reduced labor costs.




OPERATING PRINCIPLE

The AMIL gate maintains the upstream water level at the
elevation of the gate trunnion axis.

The torques generated by the hydraulic thrust on the
face plate and the weight of the gate are equai and
opposite for all angular positions of the AMIL gate ony
when the upstream water level is at the elevation of the
gate trunnion axis.

As long as this condition is fulfilled, the gate will remain
motionless, in compiete equitibrium.

Whenever the flow varies and the upstream water level
has a tendency to rise or fall, the gate adjusts its opening
immediately, automatically passing the exactdischarge
required to keep the upstream water level constant,
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SMALL FLOW
The gate is almost completely closed

LARGE FLOW
The gate has opened to handle larger discharge

But: upstream level remains constant

AMIL GATES DESIGNED FOR MAXIMUM PROFITS

Savings on Operational Cost:

Once instalted, an AMIL gate requires no further adjust-
ment; there is no need forany manual intervention. Ever!
No need for expensive power supplies.

Savings on Canal and Structure Investment:
A smaller freeboard is permissible, without the risk of
overtopping,; hence:

s for new canals, design capacities can be met by
smaller cross-sections, therefore lower construc-
tion cost

* for old canals, capacities through existing cross-
sections can be increased

¢ for both old and new canals, higher heads are
made available at turnouts.

Savings on Emergency Canal Repairs:

Damage due to overtopping of banks is efiminated,
because check structures equipped with AMIL gates are
always ready to operate instantly as needed, are not
subject to human or power failure.

Other unscheduled expenses are avoided because
banks are no longer subject to dangerous underpres-
sures caused by water level fluctuations.

Also, wet lining is no longer periodically exposed to the
sun.

Savings on Maintenance:

The AMIL gatehas only one sturdy moving partof strong,
heavy-gauge steel plate; frame and bearings remain
above water. it has been designed for easy access to all
surfaces requiring paint.

Bottomn flow past the gate reduces sediment depasits;
side flow prevents the accumulation of trash at thecheck
structure. :

Saving of Water in Distribution Networks:

Canal operation becomes much simpler because man-
ual intervention is unnecessary at AMIL check struc-
tures. Thus a more accurate and far more flexible
distribution system is available, reducing costly water
waste.

QUIET

FAST

AUTOMATIC

ACCURATE

EFFICIENT

RELIABLE
EXPENSE-FREE Operation

a system that knows how to adjust instantly tochang-
ing flows atany time.

in addltion, AMIL gaies have been designed to complement the esthelic
appearance of water management projects. They give a feeling of bai-
ance and their pleasant silhouatie blends well with canal landscaping.



A M I L gates are manufactured in 21 standard sizes, designated

AMIL D80, AMIL D90...up to AMIL D80O.
SELECTING YOUR AMIL GATE
Plot on the chart below the point corresponding to:

@ Maximum discharge Qwm to be handled at the gate
Minimum head differential Jm» available at maximum
discharge for the equipped structure

Find the proper gate size on the first black line to the right of this point.
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GATE SiZE SELECTION CHART
Hydraulic Data based on TRANOR Standard Structure {see next page)

Example 1: 7
The water level must be kept constant at elevation 54 00
ft. in a canal, at a location where the maximumdischarge
is 115 cfs. Maximum tailwater elevation is 53.75 ft. Which
gate is suitable?

The minimum head differential available for the
equipped structure is Jm=54.00 ~53.75=0.25ft. Point a
on the chartcorrespondstoQu =118¢lsand Jm» =0.251t.
The suitable gate size is the AMIL D355.

Note that for a head differential of 0.25 ft., the AMIL D355
capacily is 124 cls.

Example 2:

The free surface elevation of a lake has to be maintained
constant. The maximum discharge at the outlet is equal
to 115 cfs and the drop is 2.50 ft. Which gate is suitable?

Point b on the chart corresponds to the above data and
the suitable gate size is now the AMIL D280,

Note that the AMIL D280 has a maximum capacity of 142
cfs.

Two or more AMIL gates can be installed side by side (in parallel) to increase capacity,
to reduce head differential or to better match structure and site.



HOW TO DESIGN THE STRUCTURE

The T 5AN_QEStandard Layout is recommended for the
installation of AMIL gates. itleads to excellent hydraulic
performance at minimum construction cost.

Other structure designs may be used (for instance, to suit local site
requirements) iseding, perhaps, to slightly diffarent hydraulic charactar-
istics. In this case & layout should be submitted to WATERMAN INDUS-
TRIES, INC., for further advice.

All dimensions are related to the gate trunnion axis O.
Remember that the elevation of this axis is aiso the
nominal value of the constant upstream W.L. to be con-
strolted by the gate. Note that this W.L. can be adjusted,
within limits, after gate instaliation {to correct a smail
error in gate setting, or to controf a different W.L., etc.)

T f'
v ;
~ T T Consfant Upstream
T - c @ \ W.L elevation ) T .
TNt =2 = "“""T'*“ S ERd

Half Section XX il /a v
Blockout areas @, @ and @ are provided in first stage @ On teft bank only, for AMIL D500 and larger.
concrete for grouting in gate components. Grout 1o be @ Datermined by structure stability and concrete strength
smoothad out flush with wall surface. requirgmants.
@ Frasboard according to local conditions.
H and V are horizontal and vertical components of gate : ; i i it
thrust an each (one) bank. P ¢ I;gi;gad'pgtnrurc;tgﬂzsgramng. with additional details, avait
AMIL _a b ¢ d e ft g h k | m,
D f-in. ft-in. in.  ft-in. i ft-in. i fhein dn foin dn
B0 -2-9% 1-5% 1% 1-2% & 4
90 .3-1% 1-7% 2 1-3%
100 +3-5% 1-10 2 1-5%
110 .3-10% 2-% 2% 1-T%
125 4.4 2-4 2%  1-10
140 54-11 2-7% 3%
160 ¥5-7 ~ 2-11% 8%
180 i6-2%
200 i6-11%
220 7-9 .
250 ~B-B%
280 -9-1
315 A1 TR
355 12-3% .-6-6
400 J3-11% . 7-
450 15-7 . .- _
500 17-4% . 9-2% 10%
560 19-8% ) - : ) ”
630 gl _:%}/%._’:;f ; *% ;*5% — 4 ’ : : k 18 i.
710 24«7V - 113 =TV 8 f, 3 ”_2 7
800 27-10% - Y iete =21
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Jur.-28-96 09:22A Waterman Ind.-Memphis

901-365-7192 P.o1
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FROM:  CPROL HALE . Memphis, Tennessee 38130
SUBJECT: Budqt—"' pMM (901) 365-8652 * FAX (901) 365-7192
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Your ¥ou reguect Fox Budgl Pricwy 6 fwo (3) gatew
First Gale ' Roadial Bale 34’ wide x (D' High - Ao Prcag AvA.
This ka_ ja foo large Hr Waktrman Y0 Bt

Second Gake: D20O Amil Gade #1140, 000 &> Lach.
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