Receipt and Acknowledgment

I, Paul Shepherd, acting as President of Ski Island Lake Club, Inc.,
and not in an individual capacity, as attested to by Ski Island Lake Club,
[nc’s acting Secretary, Mark T. Koss, and not in an individual capacity,
do hereby acknowledge receipt of $ from ,
said monies to be used for the development of the shorelines at Picnic
and Snake Islands, both a part of Ski Island Lake, Oklahoma City,
Oklahoma, as the Board of Directors may see fit.

Ski Island Lake Club, Inc., promises to attempt to return the
monies received herein in a reasonable time, without interest, from a
special assessment being made for that purpose from the Ski Island
homeowners. The promise of Ski Island Lake Club, Inc., to attempt to
return the monies does not involve or embrace any security or collateral
of any kind.

understands that he/she has no claim against
any property belonging to Ski Island Lake Club, Inc., including, but not
limited to, Ski Island’s bank accounts, certificates of deposits,
investments, real property, dam, spillway, parks, islands, lake, shoreline
or right-of-ways, or that of the undersigned President and acting
Secretary.

DATED this 14™ day of February, 2007

Attested: Paul Shepherd, President

Mark T. Koss, acting Secretary
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February 14, 2007

To: Ski Island Board of Directors
From: Jon Blickenstaff, P.E.

[ have done a great deal of research on the topic of the size of Rip-Rap. The best
reference that I found is the National Cooperative Highway Research Program Report
568. The IsBash equation looks at the velocity to move rocks under two conditions. First
is that the rocks are not interlocked.! Another way to look at this is whether the rocks are
confined. A free rock lying on the t:‘*ottom of a lake not interlocked with other rocks
meets this condition. The second cendition is where there are several sizes of rocks and
they are angular such that they have multiple points (3 or more) of contact. This is a
straight forward equation that overlcoks gravitational movement due to sliding down an

embankment.

The problem in investigating the size of rip-rap is the number of conditions that effect
erosion. Stream velocity, wind action, and boat wakes all contribute to erosion. In boat
waves, the size, loading, hull design, speed, and distance from the channel bank all effect
the erosion. Wake heights according to two sources for a power boat approach 25
centimeters. Waves caused by wind generate more velocity along the bottom of the lake
than boats. However, boats generate a higher velocity surface wave. One source,
Withycombe, generated a series of equations that looked at the required weight of stone
to resist damage from waves. His equation used a factor of 4/3 velocity for perpendicular

impact and 2/3 Velocity for parallel low.

At Ski Island, the width of the channel, between Duck Island and either Ski Drive or the
north tip of Commodore is less than 200-feet. This means that very little natural wave
mitigation will occur. A boat traveling at 25-MPH or 36.7 feet per second will generate a
wave 0.82-feet in height that will impact either bank with an effective velocity of 17.7
fps. Part of this wave will splash up, part will go down, and then in general, it will flow
along the face of the bank in the direction of the boat. Boating waves are intermittent and
therefore the damage waves create is-limited. The question still remains what should Ski
Island do to mitigate the erosion.

The IsBash equation indicates 12-inca interlock rock will only resist a 13 fps wave before
movement. The boating on Ski Island creates waves in excess of this velocity. Larger
rock is available but at a substantial sacrifice in cost and placement difficulty. The
increase cost comes in because of the increased bed depth of rock. IsBash does not
consider the placement of geotextile cloth or root zone holding capacity from the
shoreline design. Other programs that require much more study to quantify the input data
do indicate that 12-inch rock is adequate.

Therefore, the following recommendation is made:

Install 12-inch Dsp rock (not more than 50% is less than 12-inch) 1-foot deep along the
banks. The rip-rap should be placed on geotextile cloth with a minimum vertical height



above the waterline of 3-feet and 6-feet below. This is a ban with of about 12-feet.
Assuming 1-foot depth, an average porosity of 20%, and a weight of 175 pounds per
cubic foot the job will require 0.84 “ons of material per linear foot of bank. At an
estimated material cost of $16.00 per ton delivered, the cost of the rock will be $13.44
per foot of shoreline. The large rock should be placed first and then smaller rock filled in

the voids to provide as tight an interlock as possible.
Should the directors have any further questions, please feel free to contact me.

Sincerely, i
L 7

L

faff, P.
Office 475-9991
Cell  202-7271




IsBash Equation
V=C[29(S-1)]"*(Ds)*°

V= Velocity to displace stone of Ds, diameter

C=Constant for one of twa conditions; 0.86 for unconfined stone and 1.20 for confined.
S=speciofic gravity for rock = 2.85

Ds, is the average size of the rock.

V1 and V2 are the uncenfined and cenfined velocities Calculated.

Dia inches Dia Feet 1 V2
1 0.083 2.7 3.76
2 0.167 3.84 5.36
3 0.25 4.69 6.54
4 0.33 5.38 L5
5 0.417 6.097 8.5
6 0.5 6.63 9.25
T 0.58 713 9.95
8 0.667 7.69 10.73
9 075 8.16 11.38
10 0.833 8.55 11.93
() 0.917 8.98 12.53

1 9.38 13.08
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