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Memorandum 
 

To:  Karl Frantz, Village of Shorewood Hills 

 

From:  Amber Lefers, PE (AE2S) 

 

Re: University Avenue Flood Mitigation Alternatives 

Date:  May 6, 2019 

 

Attached to this memo is a table summarizing the results of the four alternatives we evaluated.  

The table can be interpreted as follows:   

1. The four rows of elevations correspond to the Midvale, Shorewood, Ubay Drive / Farley 

Avenue, and Grand Avenue intersections with University, respectively. 

2. Each alternative has 3 events listed – 25-year, 50-year, and 100-year events.  Those were 

chosen to give a range of how each alternative did from what I would call a moderately 

severe event (25-year event) to a severe event (100-year event). 

3. As I described at the February Stormwater Committee meeting, it seems as if the model 

is somewhat overpredicting runoff.   

4. For the Midvale and Shorewood elevations, the green, yellow, red colors (for Alts 1, 2, 

and 4 only) correspond to: 

a. Green if it is at or below the estimated first floor elevations at that intersection 

b. Yellow if it is within 6 inches of the first floor elevation, recognizing that those 

elevations are estimated off lidar and/or smaller tweaks to the approach could 

reduce it below the first floor.   

c. Red if it is more than 6 inches above the estimate first floor elevation.   

The results for each alternative illustrate the following: 

1. Alternative 1 (Fill Garden Homes site, but do no additional flood mitigation) 

a. What this shows is that filling the Garden Homes site would raise flood elevations 

along University Ave by a modest, incremental amount (0.1-0.2 feet).  The 

increase propagates all the way down University to Shorewood Blvd.  
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2. Alternative 2 (Place flood storage near Shorewood Blvd. intersection)  

a. As you can see, the flood storage at that location does not help Midvale at all 

(same elevations as Existing) and has minimal benefit for Shorewood (only about 

0.1’ lower).  This is because the ground rises fairly quickly to the south with the 

only low area really being the existing Whole Foods site.  Even if that was 100% 

used for flood storage, there isn’t enough storage to make an appreciable dent in 

the amount of water that is coming that way without making it vertical concrete 

walls, very deep, and pumping it out with high capacity pumps.   

3. Alternative 3 (upstream flood storage) 

a. We looked at the potential to provide upstream storage in two different 

ways.  The first way was thinking about widespread raingardens throughout the 

watershed (what we call Alt 3A) and the second way was thinking about 

detention storage (could be larger facilities, but they don’t infiltrate much at all) – 

what we call Alt 3B.   

b. Raingarden Option (Alt 3A) 

i. The way we looked at raingardens was evaluating existing conditions and 

finding the largest rain event that doesn’t cause structure flooding at 

Midvale or Shorewood.  That turns out to be the 5-year rainfall event.   

ii. Therefore, we’d essentially need to turn the 25-, 50-, or 100-year event 

(depending on level of protection) into the 5-year event in terms of “how 

much water University Avenue is receiving”.   

iii. What that means is that for the 25-year event, we’d need to infiltrate an 

additional 1.5 inches of rainfall *across the entire watershed*.  For the 

50- and 100-year events, that depth increases to about 2” and 3”, 

respectively.   

iv. Since maintaining infiltration capacity in raingardens requires that they 

not be too deep (less than one foot allowed to infiltrate), that means that 

within the ~1,500 acre watershed, we’d need between 300 and 400 acres 

of raingardens to mitigate the 25-year event and between 600 and 750 

acres of raingardens to mitigate the 100-year event.   

c. Detention Option (Alt 3b) 

i. If we just look at slowing the peaks down, the 25-, 50-, and 100-year 

events would need to be 40, 50, and 60 percent smaller than they are to 

produce about a 5-year peak.   

ii. I took a representative 100-acre plot of land and determined the amount 

of storage needed to reduce that sample 100 acres down by those relative 

amounts.   
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iii. Since the watershed is about 1,500 acres draining to University Avenue, 

the amount of storage would need to be about 15 times more than the 

100-acre sample plot.   

iv. The results indicate that the watershed would need 120 acre-feet of 

storage to provide a 25-year level of protection and up to 210 acre-feet to 

provide a 100-year level of protection.   

v. By comparison, the storage that I schematically showed on the Garden 

Homes site in the February meeting was about 50 acre-feet.  However, at 

that site, the storage could be quite deep (about 12 feet) whereas most 

other locations throughout the watershed would likely need to be 

shallower, so the footprint would be even larger than 2-4 times the 

Garden Homes site. 

4. Alternative 4 (large relief storm sewer from Shorewood to existing 96” relief storm sewer) 

a. When I looked at this alternative, it was pretty clear that the existing 96” becomes 

a limiting factor.  So with this alternative, I eliminated the “restriction” for the 

entrance into the relief storm sewer to maximize that capacity.   

b. At a 168” storm sewer, cover starts to become a major issue (along with 

recognizing that there are lots of other utilities that could create issues).   

c. Inlet capacity at Shorewood Blvd is also an issue since there’s a practical limit to 

how much water can be pushed into the storm sewer with conventional street 

inlets / curb opening.   

d. Even ignoring those issues, the very large relief storm sewer has marginal 

performance when looking at Shorewood Blvd. and provides no benefit to 

Midvale Blvd.   

While I recognize that those four alternatives don’t provide a solution to flooding risk, what 

these alternatives show us is that: 

1. Providing additional capacity out to the lake is a fairly critical aspect to any of these 

alternatives to provide flood protection for large storm events.   

2. Some minor flood risk reduction improvements will likely be sufficient to offset the 

storage lost from filling and redeveloping the Garden Homes site.  

3. While these features in and of themselves don’t provide a lot of benefit, they could 

certainly be pieces to a larger plan.   



025-YR 050-YR 100-YR 025-YR 050-YR 100-YR 025-YR 050-YR 100-YR 025-YR 050-YR 100-YR 025-YR 050-YR 100-YR 025-YR 050-YR 100-YR

Midvale Blvd. 

Max WSE 888.2 888.7 889.1 888.4 888.8 889.2 888.2 888.7 889.1 888.2 888.7 889.1

Shorewood Blvd.

Max WSE 883.1 883.7 884.3 883.3 883.9 884.4 883.0 883.6 884.2 882.0 882.7 883.4

Ubay Drive / Farley

Max WSE 880.3 881.1 881.8 880.5 881.4 881.9 880.0 880.9 881.6 879.2 880.2 880.9

Grand Avenue

Max WSE 878.0 878.4 878.8 878.1 878.5 878.9 877.8 878.3 878.7 877.6 878.2 878.7

Green <887

Yellow 887-887.5

Red >887.5

Green <882

Yellow 882-882.5

Red >882.5

Green <Existing

Red >Existing

Green <Existing

Red >Existing

Midvale Blvd. (FFE ~887)

ALT 3B

FILL GARDEN HOMES SITE
FLOOD STORAGE AT 

SHOREWOOD BLVD.

VOLUME REDUCTION 

(RAINGARDENS)

PEAK REDUCTION 

(DETENTION BASINS)

ALT 4

Shorewood Blvd. (FFE ~882)

Ubay Drive / Farley Ave. 

Grand Ave.

Scenario:
EXISTING

ALT 1 ALT 2 ALT 3A

300-400

ACRES

400-500

ACRES

600-750

ACRES

~40%

PEAK

DECREASE

~50%

PEAK

DECREASE

VOLUME OF DETENTION

120

ACRE-FT

160

ACRE-FT

210

ACRE-FT

168" RELIEF SEWER

WITH 96" CONNECTION 

IMPR.

~1.5" 

RUNOFF

DECREASE

~2" RUNOFF

DECREASE

~3" RUNOFF

DECREASE

AREA OF RAINGARDENS

~60%

PEAK

DECREASE




