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Technical Memorandum 

To: Ben Scharenbroich and Chris LaBounty, City of Plymouth 
From: Karen Chandler and Ross Mullen, Barr Engineering Co., on behalf of the Bassett Creek 

Watershed Management Commission (BCWMC) 
Subject: Preliminary Investigation of South Shore Drive Flooding 
Date: August 30, 2019 
Project: 23270051.45 
c: Laura Jester, BCWMC Administrator 

This memo summarizes Barr Engineering Co.’s (Barr) preliminary investigation (on behalf of the BCWMC) 
of stormwater infrastructure, grading, and drainage contributing to localized flooding along South Shore 
Drive in the city of Plymouth, Minnesota.  

1.0 Background and Purpose 
On behalf of the BCWMC, Barr Engineering performed a preliminary investigation to help the city of 
Plymouth evaluate stormwater infrastructure, grading, drainage, and other factors contributing to 
flooding observed near 9930 South Shore Drive. South Shore Drive is located in the far southeastern 
portion of the city of Plymouth, adjacent to Medicine Lake. Repeated flooding during intense rainfall 
events, including the event on September 20, 2018, near 9930 South Shore Drive has caused hazardous 
driving conditions and threatened to flood homes. According to homeowners, these drainage issues have 
increased in recent years despite the construction of a rainwater garden in 2010/2011, which was 
constructed to help manage stormwater runoff. In response to the concerns raised by homeowners, the 
city of Plymouth requested that the BCWMC Engineer (Barr) identify the causes of flooding on South 
Shore Drive. The BCWMC Administrator authorized the Engineer to perform the preliminary study. Figure 
1 shows the South Shore Drive study area. 

2.0 Preliminary Investigation 
The following sections discuss the preliminary investigation into the stormwater infrastructure, grading, 
drainage, and other factors within the study area that may be contributing to flooding on South Shore 
Drive. 

2.1 Resident Data 
The resident at 9930 South Shore Drive provided data to the city via videos and pictures taken during the 
September 20, 2018 rainfall events. These videos and pictures have helped us understand the problem, 
severity, impacts, and refine our review of flooding problems in this area. 

Specifically, the resident captured a video showing overland flow from the south side of South Shore 
Drive flow onto the roadway and toward the rainwater garden. Figure 2 shows a screen capture from the 
video, including the video location. Figure 3 shows photos of flooding on South Shore Drive. 
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2.2 BCWMC Phase 2 XP-SWMM Model 
2.2.1 Background, History, and Purpose of the BCWMC Phase 2 XP-SWMM Model 
The BCWMC has a long history of water management planning; the BCWMC was originally created in 
1968 as the Bassett Creek Flood Control Commission to address flooding concerns. Between 1984 and 
1998, the BCWMC developed the first set of comprehensive hydrologic and hydraulic models for the 
watershed. In 2012, the BCWMC updated these models to the XP-SWMM modeling software and updated 
the models to account for changes in the watershed (the Phase 1 XP-SWMM model), but preserved the 
level of detail of the original hydrologic and hydraulic models (55 subwatersheds). However, because of 
the coarse level of detail in the number of subwatersheds, calibration was not feasible. In 2015, the 
BCWMC authorized updating the Phase 1 XP-SWMM model to incorporate much more detailed 
subwatershed and storage information for the watershed. The detailed report documenting the 
development of the Phase 2 model is titled Bassett Creek Hydrologic and Hydraulic Analyses Phase 2 XP-
SWMM Model Report and may be found on the BCWMC’s website. There are many useful applications of 
the BCWMC’s updated Phase 2 XP-SWMM model, which can be used by the BCWMC, member cities, and 
other entities to evaluate projects and make informed watershed management decisions, including 
identifying localized flooding issues (see the Hydrologic and Hydraulic Analyses Phase 2 XP-SWMM Model 
Report for the full list of potential uses).  

City staff requested that Barr use the Phase 2 XP-SWMM model as well as the extensive data library 
cataloged during the development of the Phase 2 XP-SWMM model to identify causes of localized 
flooding near South Shore Drive.  

2.2.2 Review of the BCWMC Phase 2 XP-SWMM Model 
The Phase 2 XP-SWMM model includes over 1,160 subwatersheds with an average size of approximately 
23 acres. Three subwatersheds were used to model the study area—a 28-acre subwatershed that includes  
the highly impervious area west of Highway 169 (Ryerson Steel, Allied Building Products, and Brookdale 
Plastics), an 84-acre subwatershed for the portion of the watershed in Golden Valley, and the area 
immediately tributary to the site along South Shore Drive. Figure 4 shows the Phase 2 XP-SWMM model 
watersheds, along with the storm sewer systems previously provided to Barr. We relied on electronic data 
provided by the cities to develop the Phase 2 XP-SWMM model and requested as-builts for newer 
projects. The study area subwatersheds are relatively coarse compared to other parts of the watershed 
because of the relatively scarce data that was available in electronic format at the time of model 
development. While Barr performs development reviews on behalf of the BCWMC, the BCWMC does not 
receive as-builts and some developments are not constructed.  

The 84-acre subwatershed drains a portion of Golden Valley from east of U.S. Highway 169 (Highway 169) 
west under Highway 169 to the regional pond (BCWMC CIP project 2006 ML-4, Medicine Lake East Beach 
Wet Detention Pond (subwatershed BC-107)) near South Shore Drive.  
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As part of this investigation, we updated the Phase 2 XP-SWMM model with more detailed site 
information, including the addition of the low-flow diversion pipe constructed to redirect runoff from 
Golden Valley and Highway 169 into the regional pond. 

The Phase 2 XP-SWMM model shows that the Highway 169 drainage system, if operating as constructed, 
is large enough to convey flows up to the 100-year runoff event with minimal surcharging (i.e. overflowing 
out of the system to another location). Figure 4 shows the Phase 2 XP-SWMM model subwatersheds.  

Furthermore, should the system surcharge due to sedimentation/blockage in the pipes or clogged inlets, 
the runoff from this portion of the watershed will not be conveyed to the study area: 

 Runoff east of Highway 169 would be conveyed as overland flow east toward Bassett Creek in 
Golden Valley 

 Runoff from Highway 169 would be conveyed as overland flow into the regional pond 
 The regional pond would overflow into Medicine Lake instead of backing up and overflowing to 

the study area. 

Because the Phase 2 XP-SWMM model showed that runoff from the 84-acre subwatershed is contained in 
the Highway 169 pipe (54-inch diameter MnDOT pipe), Barr pulled historic BCWMC development reviews 
to review the localized runoff patterns within the subwatershed directly contributing to the study area. 

2.3 Development Review Applications 
Barr reviewed several development reviews for Brookdale Plastics (then Schaper Manufacturing), Medicine 
Lake Water Quality Pond BC-107 (Medicine Lake East Beach Wet Detention Pond), Allied Building 
Products (then the Minneapolis Auto Auction site), South Shore Drive Mill & Overlay, and East Medicine 
Lake Park.  

Prior to 2009, the roof from Brookdale Plastics and the northern portion of their parking lot, as well as 
Ryerson Steel’s parking lot, access road, and lawn flowed to a swale, which ultimately discharged into a 
low spot adjacent to South Shore Drive. This low spot drained to Medicine Lake by a culvert under South 
Shore Drive (in 2010/2011, a rainwater garden was constructed in the low spot to help manage 
stormwater runoff).  

Based on aerial imagery, it appears most of the downspouts collecting runoff from the Ryerson Steel 
building roofline are directed south toward the parking lot owned by Allied Building Products. 
Development reviews filed by Allied Building Products site owners (then the Minneapolis Auto Auction 
site) indicate storm sewer conveys runoff from this site to the south, away from South Shore Drive. 
However, this is a large, highly impervious drainage area. During intense rain storms, such drainage areas 
have significant runoff rates that frequently can overwhelm storm sewer pipes and/or the inlet capacity of 
catch basins. Many of these types of storm sewer systems are undersized and cannot fully convey these 
intense storms. If this system is undersized, the Ryerson Steel roof could surcharge through catch basins 
on the west side of the building and drain via overland flow to the South Shore Drive study area, 
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exacerbating flooding issues. The contributing drainage to South Shore Drive prior to 2009 was 
approximately 14.1 acres (excluding possible surcharging areas) of mixed residential land use (6.2 acres) 
and highly impervious industrial area (7.9 acres). Figure 5 shows the contributing drainage prior to 2009. 
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In November 2008, MFRA, Inc. submitted a BCWMC development application for Medicine Lake 
Properties (the Brookdale Plastics site, formerly Schaper Manufacturing), which included a 10,000 square-
foot expansion of the parking lot of Medicine Lake Properties on the property’s north side. The 
application stated there would be a net reduction in impervious surface due to the removal of the access 
road (approximately 5,000 square feet) and removal of impervious surface on the south side of the 
building (approximately 9,000 square feet).   

The application included stormwater best management practices (BMPs), such as the construction of four 
stormwater retention areas. The application also proposed using a 21-inch pipe to divert all of the new 
impervious surfaces and all of the existing site (7.9 acres) away from South Shore Drive to the regional 
pond.  If constructed, the drainage area contributing drainage to South Shore Drive would have been 
reduced to approximately 6.2 acres of mostly residential land use. Figure 6 shows an annotated version of 
the grading plan for this application, and Figure 7 shows the proposed drainage area. The BCWMC 
approved the application in February 2009. 

Based on the 2018 aerial image, it appears the site was not constructed as approved in 2009. Figure 8 
shows the 2018 aerial image, and it can be compared to the 2008 application shown on Figure 6. 
Differences between the 2018 aerial image and the 2008 application include: 

 Only about half of the approved parking lot expansion was constructed 
 The proposed stormwater retention basins do not appear to have been constructed 
 The proposed removal of approximately 9,000 square feet of impervious did not occur (however 

this drains away from South Shore Drive) 

In addition to the new impervious surfaces generating new stormwater runoff, the construction of the 
parking lot between Brookdale Plastics and Ryerson Steel may have removed flood storage from the site 
and increased conveyance of flows to South Shore Drive, as discussed in the list below. 

 According to city staff, the Ryerson Steel access road to South Shore Drive was removed in 2013. 
The 2011 MnDNR LiDAR, flown prior to removal of the access road, shows that the Ryerson Steel 
parking lot and access road were sloped away from South Shore Drive.  Prior to the construction 
of the new parking lot, runoff discharged from the Brookdale Plastics and Ryerson Steel parcels 
by flowing through a culvert. This pipe discharged under the access road and ultimately to the 
rainwater garden along South Shore Drive. However, the access road and culvert may have acted 
to limit the overall runoff rate leaving the site.  The new parking lot, combined with the removal of 
the culvert and access road may have created a new overland flow path to South Shore Drive.  A 
new overland flow path would increase the rate of stormwater runoff from the Ryerson Steel 
parking lot.  

 The newly-constructed parking lot likely incorporated the drainage features shown in the 
development review plan—STMH 1 and the flared end section (shown on Figure 6).  STMH 1 and 
the flared end section connect to an existing storm sewer system that drains toward South Shore 
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Drive.  If constructed, this drainage system would provide another conveyance path from the 
Ryerson Parking lot, access road and newly expanded Brookdale Plastics parking lot to South 
Shore Drive. 

 If the pipe system from the Allied Building Products site surcharges, allowing the Ryerson Steel 
roof to contribute runoff to South Shore Drive drainage area, these additional stormwater 
connections (overland and STMH 1 pipe) could contribute significant runoff to South Shore Drive.  

Finally, the hydrologic calculations used to size the pipe (and berm) redirecting runoff to the regional 
pond neglected to consider the Brookdale Plastics roof area as contributing area. Therefore, even if 
constructed, the pipe and berm may be undersized for the impervious drainage area. 

3.0 Recommendations 
Based on this preliminary investigation, it appears that the construction of the Medicine Lake Properties 
(Brookdale Plastics) project differed from what was proposed on the approved development plans and 
this could be a cause of the flooding along South Shore Drive. The photos and videos taken by the 
resident at 9930 South Shore Drive appear to show overland flows that are consistent with what we would 
expect with incomplete construction. To evaluate if the stormwater features were constructed as approved 
in 2009, to further understand the flooding sources, and to begin to address the flooding issues, we 
recommend the following actions. 

 A detailed site investigation to determine: 
o If the proposed 21-inch diversion pipe (and berm) to redirect stormwater runoff to the 

regional pond (BC-107) was constructed 
o Which, if any, of the stormwater retention areas were constructed per the 2008 Medicine Lake 

Properties application 
o The runoff routing direction from the Ryerson Steel roof 
o The outlet pipe size between the rainwater garden along South Shore Drive and Medicine 

Lake—the 2010 city drawing STS1378 shows a 12-inch diameter, while the 1984 application 
for Schaper Manufacturing shows a 24-inch diameter pipe 

o The pipe sizes and routing direction of pipes under the Allied Building Products parking lot. 
Figure 9 shows site investigation features. 

 Update the Phase 2 XP-SWMM model with the information from the detailed site investigation. 
Use the updated XP-SWMM model to determine the following: 
o If incomplete construction at the Ryerson Steel and Brookdale Plastics sites is consistent with 

the XP-SWMM model results and with resident observations 
o If surcharging from the storm sewer system at the Allied Building Products site occurs and, if 

so, if it exacerbates flooding at South Shore Drive 
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o If the regional pond is sized such that runoff from the Ryerson Steel and Brookdale Plastics 
sites could be diverted to the pond, similar to the 2008 Medicine Lake Properties 
development plans 

o If the regional pond is not sized to handle the additional stormwater runoff volume, quantify 
the storage volume required to mitigate the runoff volume and identify potential locations 
where this storage could be provided. The city should consider performing a survey along 
South Shore Drive and the rainwater garden to quantify the existing storage volume 

o High-level estimate of cost to construct diversion and/or storage. 
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