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April 29, 2000 

Konstantine Margovsky 
Dam Safety, Water Regulation and Zoning Engineer 
DNR - Southeast Region 
101 South Webster Street 
Box 7921 
Madison, WI 53707-7921 

Dear Mr. Margovsky: 

Per your letter of August 3, 1998 (Wambold Dam, Field File #67.04, Dam Safety Inspection Report, Waukesha County) 
whereby you requested the dam's structural capacity to be done by a professional engineer. I am enclosing Kevin Wood's 
Wambold Dam Structural Investigation Report dated April 3, 2000. 

Please note Mr. Wood's assessment; "In general, the dam is in very good condition" and "In conclusion, Wambold Dam is 
currently a very stable structure, even with increased lake storage". 

As you may recall we have petitioned the DNR to recognize and accept our gauge readings of 9.4 - 9.7 feet which is equivalent 
to elevation 820.53 and 820.83 feet NGVD - 29. The above readings have been in practice for at least the last 40 years. There 
have been no complaints to holding the water at these levels that I am aware of. In fact if we were to reduce the lake level per 
DNR requests 8.84 to 9.14 feet on our gauge (819.97 to 820.27 NGVD-29)" I would anticipate: 

1.	 The public launch would be virtually unusable. It is deemed relatively shallow under current conditions. 
2.	 Boating activity would be severely restricted in several areas of our lake with motor damage likely to occur. 
3.	 Increased suspension of bottom sediment material would most assuredly occur. Under current conditions we 

already see significant amounts occurring from motor and wind activity. 
4.	 Further disruption and loss of our bottom residing native aquatics would occur. 

Your consideration of this report and favorable support for our current water levels would be greatly appreciated. If I can be of 
any further help please advise. 

PS. We have a cost estimate for the Dam Failure Analysis and anticipate completing that requirement prior to October 1, 2001 
requirement date . 

.. Reference - A Lake Management Plan for Eagle Spring Lake (Southeastern Wisconsin Regional Planning Commission ­
October 1997. 

Sincerely, 

~tl'(7)CL/ 
Thomas A. Day· - '-- / 

262-594-3231 

cc Eagle Spring Lake Management District Board 
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& Associates, Inc. 
Engineers & Scientists 

Milwaukee Chicago Green Bay Madison 

One Honey Creek Corporate Center 
125 South 84- Street. Suite 401 
Milwaukee, WI 53214·1470 
Telephone (414) 259-1500. FAX (414) 259·0037 
www.gasai.com 

April 3, 2000 

Mr. Thomas Day, Chairman
 
Eagle Spring Lake Management District
 
P.O. Box 196
 
Eagle, Wisconsin 53119
 

SUB..IECT: Wambold Dam Structural Investigation 

Dear Mr. Day: 

Eagle Spring Lake Management District has retained Graef, Anhalt, Schloemer &
 
Associates, Inc. (GAS), to investigate the structural stability and strength of the lake's
 
Wambold Dam, located at the northeast corner of Eagle Spring Lake. Town of Eagle in
 
Waukesha County. GAS visited the dam site on March 24, 2000, to inspect the structure,
 
measure the structural components, and take photographs. In general, the dam is in very
 
good condition.
 

.Wambold dam controls water flow out of Eagle Spring Lake to the Mukwonago River. The 
structure is approximately 4'-10" high from the surface of the downstream spillway to the top 
of the piers (stub columns) and wingwalls. Total width between the inside faces of the 
wingwalls is 12'-3 1/2", with three channel openings of 40", 41", and 41". The outside two 
channels hold water back with timber stop boards, and water through the middle channel is 
held back by a steel lift gate. A small roadway bridge is adjacent to the down stream side of 
the dam (photos 1 and 2). 

The day of the site visit, water was being directed over the steel lift gate of the middle 
channel only, with some amount of water leaking between the stop boards of the two 
outside channels. The steel lift gate can be manually raised to allow water to flow under it. 
Minimum possible lake elevation is 817.13 National Geodetic Vertical Datum of 1929 
(NGVD), which corresponds to the top of the concrete dam apron (4'-0" below the top of the 
dam piers/wingwalls). Maximum lake elevation could be approximately 821.8 NGVD when 
water would overflow the dam, wingwalls, and road. 

According to the Lake Management Plan for Eagle Spring Lake (prepared by the 
Southeastern Wisconsin Regional Planning Commission (SEWRPC)), current operating 
levels of the lake typically exceed the Wisconsin Department of Natural Resources' official 
ordered maximum water level by up to 0.6 feet. This additional water storage exerts 
additional loads on the dam structure. 

Our site visit included verifying the dimensions of the structural components, and observing 
their physical conditions. With one minor exception, all of the reinforced concrete structural 
components which could be observed above the water (piers and wingwalls) were built 
according to the 1966 plans. The dimensional deviations from the original plans were the 
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wingwalliengths perpendicular to the dam (photos 3 and 4). These were field measured as 
5'-0" long, while the original drawings detail these lengths as 4'-6". The reinforced concrete 
components were in good condition and exhibited no deterioration other than minor surface 
scaling. 

There are three spillway openings at the dam. Wooden stop boards control water at the 
northwest and southeast openings. Stop board thicknesses were measured at 1-1/2" for 
the southeast opening, and 1-3/4" for the northwest opening. Original plans call for 1-5/8" 
thick wooden boards. One board on the southeast opening appears to have been recently 
replaced. All boards were in satisfactory condition, though a 1-1/2" deep by 3'-0" notch has 
been cut into the top board of the northwest opening. Water was not flowing over the stop 
boards the day of our visit. 

A manually operated, 3'-3" high steel lift gate controls the water level of the lake through the 
middle opening of the dam. The steel lift gate plate was field measured as W' thick . 

.Original plans specified 3/8" thick boiler plate. An 8" high by 27" long rectangular piece was 
cutout of the gate 3" from the bottom edge and 2'-4" from the top edge. This opening has 
since been repaired by placing another steel plate on the lake side of the gate. No active 
corrosion was noted. 

The lake elevation was 9.55 feet as indicated on the existing gauge mounted on the
 
northwest wingwall (photo 5). Additional measurements taken with a ruler placed the lake
 
level 6" below the top of the northwestwingwall, and 5-1/2" below the top of the southeast
 
wingwall. This corresponds to a lake elevation on March 24, 2000, of 820.68 feet NGVD.
 

For structural analysis purposes, the water elevation was conservatively assumed to be 
even with the top of the wingwalls/piers, or 821.13 NGVD (about 5-1/2" higher than the lake 
level on March 24, 2000). Currently, the dam's piers and wingwalls are abutted against the 
piers and abutments of the bridge located directly to the northeast. The bridge and road are 
approximately 15-1/2 feet wide. The bridge provides a great amount of resistance against 
dam overturning and sliding. Our analysis of dam stability does not use the bridge structure 
for support. It assumes that the bridge will be removed for replacement. This assumption 
includes removal of the spillway (located northeast of the dam) plus 3 feet of soil 
underneath it. As a result, 7 feet of water head applies hydrostatic pressure to the lake side 
of the dam. 

Under this scenario, a factor of safety of 2.9 was calculated with respect to dam overturning. 
A factor of safety of 2.0 against overturning is generally accepted as a minimum value. A 
factor of safety of 2.3 was calculated with respect to dam sliding, which is greater than the 
accepted minimum factor of safety value of 1.5. It should be noted that these stability 
calculations use several assumptions with respect to site soil parameters. Though we 
chose these parameters conservatively, a detailed soil investigation should be conducted at 
the time of bridge removal so that more accurate factors of safety can be established. 

Analyses were also carried out for several components of the dam to verify their strength 
adequacy under loads due to a lake elevation of 821.13 NGVD. The first of these 
components included the reinforced concrete piers. The piers were found to have adequate 

Mr. Thomas Day -2- April 3. 2000 
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strength to resist the loads applied to them from the steel lift gate and stop boards. Stop 
board strength was analyzed using 1-1/2" thick boards, with Douglas Fir Larch (North) No.2 
as the assumed species. Though 1-5/8" thick boards were originally detailed, the boards 
currently in use have adequate strength (assuming the lumber is the commonly available 
Douglas Fir Larch (North) No.2, or better). Finally, the W' thick steel lift gate was analyzed. 
This analysis accounted for the 8" x 27" opening and steel backing plate located near the 
bottom edge. As with the other components investigated, the steel lift gate has adequate 
strength to resist the additional storage in Eagle Spring Lake. 

. In conclusion, Wambold dam is currently a very stable structure, even with the increased 
lake storage. Resistance against overturning and sliding is currently being provided in large 
part by the existing bridge to the northeast. Should a future bridge replacement be deemed 
necessary, the dam will remain structurally stable if the assumed soil parameters used in 
the analysis actually exist. Soil conditions will need to be verified at the time of 
replacement, and dam stability rechecked. Materials of the dam components are in good 
condition, and have adequate capacity to resist the increase of lake storage. 

If you have any questions, please do not hesitate to call me at (414) 266-9144. 

Sincerely, 

GRAEF, ANHALT, SCHLOEMER 
& Associates, Inc. 

Steve Miller, P.E., Associate 
Project Manager .. 

~ft/arrQ 
/ 
Kevin Wood, P.E. 
Project Engineer 
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Enclosure: Photos 

cc: Steve Hauser, GAS 

-3- April 3, 2000 Mr. Thomas Day 
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Photo 5: Eagle Spring Lake elevation on March 24, 2000 (9.55 feet on the gauge) 




