
 

April 26, 2017 
 
Paul Muench, Associate Director     
University Research Park 
510 Charmany Dr., Suite 250 
Madison, WI  53719 
 
Re: Science Drive Drainage Study 
 
Dear Paul, 
 
This letter summarizes results of a drainage study completed for areas tributary to Science Drive in the University 
Research Park 1.  The study was completed in response to flooding that occurred on July 21, 2016 when 
approximately 3.5 inches of rain fell in approximately a 2-hour period damaging two buildings at 525 and 535 
Science Drive and flooding adjacent grounds including Science Drive.   The purpose of this drainage study was 
to investigate the capacity of the existing system, identify probable causes of flooding, and recommend potential 
solutions to minimize the probability of flooding recurring. 
  
The attached slides illustrate the drainage analysis background and findings graphically.  Below is a narrative 
summary. 
 
Existing Conditions 
 
The properties at 525 and 535 Science Drive are influenced directly or indirectly by stormwater runoff from 
approximately 40 acres.  The private drainage system serving the two buildings collects stormwater runoff from 
an immediate tributary area of approximately 2.2 acres, a portion of which drains easterly to a detention basin 
located near the east property line, and a portion of which drains westerly, connecting to the Science Drive storm 
sewer system.  The Science Drive system collects stormwater runoff from an area of approximately 19.1 acres, 
discharging in a westerly direction to a large dry detention basin located west of Science Drive.  Private storm 
sewers range in diameter from 8-inch to 15-inch diameter with the Science Drive system sizes ranging from 18-
inch to 36-inch diameter. 
 
Storm sewer sizes and inverts, low entry points such as doorway openings, and Science Drive overtopping 
elevations were surveyed as part of the study.  Survey results indicate that the lowest opening of 525 Science 
Drive is approximately 993.5 and the lowest opening of 535 Science Drive is 992.6.  Both of these elevations are 
lower than the low point on Science Drive, surveyed at 993.7.  This suggests that a primary contributing factor to 
flooding on July 21, 2016 was the absence of a positive overland flow route.  Once the stormwater runoff rate 
exceeded the capacity of the storm sewer system, water ponded on site, eventually exceeding the doorway 
elevations and allowing water to enter the buildings.  
 
Hydrologic/Hydraulic Analysis 
 
A computer model of the 40-acre tributary area was created to evaluate the capacity of the regional drainage 
system using the XP-STORM 2D computer program.  XP-STORM is a computer program used for dynamic 
hydrologic and hydraulic modeling of urban stormwater systems.  The model generated and routed hydrographs 
using NRCS methodology based on subbasin parameters calculated at 47 runoff nodes and using NOAA 14 
rainfall depths and rainfall distributions.  In addition, the model was run using recorded rainfall data for the July 
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21, 2016 storm event based on gage data obtained from several nearby “Weather Underground” gages along 
with the recorded cumulative depth from the nearby Charmany Farms rain gage.  Resulting modeled flood 
depths, timing, and inundation extent were checked by comparison with time-stamped video from security 
cameras mounted on the 525 Science Drive building. 
 
The hydraulic grade line, flow depths, and other hydraulic parameters were calculated by routing hydrographs 
generated in the RUNOFF module through 39 pipe sections connected by 47 separate nodes to calculate.  
Surface stormwater routing and ponding was calculated by the XP-STORM model based on a gridded elevation 
surface, created from 2016 LiDAR data provided by the City of Madison.  The integrated model allowed 
connection of the underground storm sewer system to the ground surface so that surcharged flows were routed 
overland. 
 
Modeling results suggest the following: 
 

1. The July 21 storm approximated a 100‐year flood.  Recurrence is rare but not unprecedented during the 
life of a typical mortgage.   

2. Building door elevations are lower than Science Drive making them vulnerable to flooding if storm 
sewers fail. 

3. Flooding of the buildings occurred due to a combination of limited storm sewer capacity and the 
absence of a positive overland flow route. 

4. Adjacent ponds do not appear to significantly impact flooding at the site. 
5. Improvements to both site and regional storm sewers are necessary to provide an acceptable level of 

protection. 
 
Alternatives Analysis 
 
The following general alternatives for reducing flood risk at the site were identified based on existing conditions 
modeling: 
 

1. Upsize site storm sewers. 
2. Upsize “regional” (i.e., Science Drive) storm sewer sizes/capacities. 
3. A hybrid approach involving upsizing of both private and regional storm sewers. 
4. Modifying the west and/or east ponds to reduce backwater effects at the site. 

 
Subsequent analyses concluded that modifying the adjacent detention basins had limited impact on site flooding 
so this alternative was eliminated. 
 
Sketches and results of each of the alternatives evaluated are depicted on the attached slides.  In general, the 
alternatives analysis concluded that: 
 

1. Improvement of site storm sewers alone without improvements to the regional drainage system does 
not significantly reduce the flood risk at 525 and 535 Science Drive. 

2. Improvement of the Science Drive storm sewer system significantly reduces flood depths within the 
Science Drive right-of-way (assuming inlet capacities are sufficient) but does not substantially reduce 
the flood risk at 525 and 535 Science Drive. 
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3. Improvement of the Science Drive drainage system along with private storm sewer improvements can 
reduce flood depths for the 100-year (i.e., 1% probability) storm event by as much as 1.5 feet 
substantially increasing the level of protection at the site. 

 
Exhibit 1 shows storm sewer sizes, depths and routing at a schematic level for consideration in designing 
proposed improvements. 
 
Recommendations 
 

1. Explore replacement and improvement of the site storm sewer system in conjunction with future building 
expansion at 535 Science Drive. 

2. Explore partnering with the City of Madison for construction of Science Drive system improvements 
using funds for flood relief arising from the July 21 storm event in the 2017 budget. 

 
The attached slides provide additional background information, including precedence images of some 
constructed stormwater management features.  We look forward to continuing to assist you as this process 
moves forward.  Please call if you have any questions or comments. 
 
Sincerely, 
 

 
David Wolmutt, P.E. 
Project Manager 
 
Attachment 
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Science Drive Drainage Study
Storm Sewer Improvements
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