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North Scheuneman Road Surface Water 
Management Plan 
Surface Water Management Plan 
Prepared for the City of Gem Lake    

1 Background  
In spring 2019, an unusually large amount of late winter snow, rain, and an expedited melt 
caused flooding throughout portions of Scheuneman Road and adjacent areas. SEH inspected 
these areas in spring 2019 and noted various flow paths throughout the corridor, including some 
low areas with no obvious outlet location. To gain a better understanding of the drainage 
infrastructure within the City of Gem Lake, SEH was hired by the City of Gem Lake to inspect 
culvert crossings within the City, including both City owned culverts and privately owned 
driveway/entrance culverts. SEH inspected culverts in spring 2020 for structural condition, 
erosion, sedimentation, and whether or not inundation was present. Generally speaking, culverts 
throughout the City of Gem Lake and within the Scheuneman Road appeared to be in overall 
good shape. The past studies and documentation are included in Appendix A.  

The City has asked SEH to evaluate the drainage in the area and corresponding hydraulics and 
investigate potential options to alleviate drainage issues throughout North Scheuneman Road 
through the development of a North Scheuneman Road Surface Water Management Plan 
(SWMP).  

2 Study Area 
The study area included the drainage to North Scheuneman Road between Highway 61 to Otter 
Lake Road with the primary areas of interest located at: 

• The cross culvert and ditch system discharging to 3999 Scheuneman Road (“Culvert 
Area”) 

• The low areas at 3809 and 3824 Scheuneman Road (“South Area”) 

• The low area 4076 Scheuneman Road  

The North Scheunemann Road area is bound by the Otter Lake Road/Scheuneman Road 
intersection to the north, the railroad to the east, Highway 61 to the south, and Gem Lake and the 
Gem Lake Hills Golf Course to the west. The study area, and the areas of interest noted above, 
are shown in Figure 1.  
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2.1 Cross Culvert and Ditch System  
The cross culvert and ditch system, herein and on Figure 1 referred to as ‘culvert area’, is located 
just east of the Gem Lake Hills Golf Course. The crossing is a plastic, approximately 12” - 15” 
diameter pipe and is in good shape structurally. The upstream end of the crossing includes a 
flared end section surrounded by mature shrub vegetation. The downstream end of the crossing 
discharges to a riprap swale that extends approximately 80 feet downstream of the crossing 
towards the Gem Lake Hills Golf Course, ultimately reaching Golf Course Pond.  

The topography immediately upstream of the crossing is mostly flat in the front, side, and back 
yards of the homes adjacent to the crossing. Additionally, the first-floor elevations of the homes 
are similar to the roadway and ground elevations of this area. Due to this, the homes and 
surrounding yard areas at risk for inundation and flooding.  

2.2 3809 and 3824 Scheuneman Road 
3809 and 3824 Scheuneman Road are located in the southern half of the study area, 
approximately 400 feet north of Highway 61, herein and on Figure 1 referred to as the ‘south 
area’. The drainage in this southern part of the study area generally drains north, with the 
exception of a very small area in the southernmost part of the study area that discharges towards 
Gem Lake. The topography of this area is quite flat with several localized low areas that have no 
clear drainage outlet. These low areas result in water ponding in yards and near several homes, 
especially during times when the ground is frozen and thus infiltration is reduced. These localized 
low areas are located at more properties than just 3809 and 3824 Scheuneman Road, however 
these are the two major locations.  

2.3 4076 Scheuneman Road 
4076 Scheuneman Road is located in the northern half of the study area, east of Scheuneman 
Road and approximately 575 feet south of the Otter Lake Road/Scheuneman Road intersection. 
The drainage in this northern part of the study area generally drains from north to south, splitting 
along the crown of Scheuneman Road with the east half discharging towards wetlands east of 
Scheuneman Road and the west half discharging towards Golf Course Pond. The driveways of 
4086 and 4076 Scheuneman Road are approximately 30 feet apart and water gets captured 
between the two driveways, creating nuisance inundation.  

2.4 Receiving Waters  
As described above, in terms of ultimate discharge, the majority of the study area discharges 
towards Golf Course Pond with the exception of a very small portion in the south part of the study 
area that discharges towards Gem Lake and portions to the east discharging towards wetlands or 
the railroad.  

Gem Lake, the Golf Course Pond, and the wetlands located in the northeastern portion of the 
study area are all landlocked, with no outlet structures or diversions. Other receiving waters in the 
study area include the wetland located north of Hillary Farm Lane, the pond located south of 
Hillary Farm Lane, and other low areas located in the backyards east of Scheuneman Road.
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2.4.1 Golf Course Pond 
Golf Course Pond is located in the northwest corner of the City of Gem Lake. The drainage area 
to Golf Course Pond is comprised of medium density residential and golf course areas. Golf 
Course Pond is landlocked. Although the name indicates a ‘pond’, Golf Course Pond is 
considered a Public Waters Wetland.  

2.4.2 Gem Lake 
Gem Lake is located in the center of the City of Gem Lake. The drainage area to Gem Lake is 
mostly low density residential with some commercial or industrial properties. Gem Lake is a 
landlocked lake, completely surrounded by private property. The lake was previously listed as 
impaired for excess nutrients, however, was delisted in 2018. 

2.4.3 Other Receiving Waters 
Throughout the Scheuneman Road North area, there are a few other wetlands and ponds where 
water flows naturally, including: 

• Wetlands located northeast of study area – These wetlands are landlocked, and the area 
is considered ‘light management’ by the Minnesota Routine Assessment Method 
(MnRAM) for evaluating wetland function.  

• Wetland located north of Hillary Farm Lane – This wetland discharges north towards Golf 
Course Pond and is considered ‘moderate management’ by the Minnesota Routine 
Assessment Method (MnRAM) for evaluating wetland function.  

• Pond located south of Hillary Farm Lane – The purpose and origin of this pond is 
unknown; however, it appears to have been constructed as part of the Hillary Farm 
development based on historical imagery. This pond discharges to the wetland located 
north of Hillary Farm Lane. 

• Low areas located in the backyards east of Scheuneman Road – It is unclear if these low 
areas are considered wetlands. They appear to be natural low areas based on the 
topography, that are landlocked.  

3 Water Quality Considerations 
Most of the City of Gem Lake is part of the Vadnais Lake Watershed, as managed by the 
Vadnais Lake Area Water Management Organization (VLAWMO). VLAWMO’s mission is to 
protect and enhance the water resources within the watershed. The City of Gem Lake also 
recognizes that stormwater runoff is a major source of pollution as it transports debris and 
pollutants into the area lakes and wetlands. Although the overall purpose of this study is to 
investigate solutions to alleviate drainage issues throughout North Scheuneman Road due to 
more severe rainfall events, the City is open to investigating options that may also benefit water 
quality through the installation of Best Management Practices (BMPs). 

The study area has some restrictions that limit the water quality treatment options, including: 

• Vertical elevation constraints  

• Low infiltrating soils 
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• Areas of perceived high groundwater 

• Lack of land ownership, easements, or other drainage permissions  

These restrictions provide challenges for the construction of stormwater treatment and may also 
lead to infiltration and filtration practices to be considered infeasible. It is important to note that 
water quality improvements can be incorporated in other ways, such as stormwater detention, 
retention, in-line stormwater treatment, residential rain gardens, or water reuse. It is 
recommended that the City continue to partner with VLAWMO in the future to collaborate or 
partner on water quality studies, analysis, or design.  

4 Approach 
To better understand the drainage patterns and concerns, SEH created an existing conditions 
hydraulic model using XPSWMM 2D modelling software. Utilizing this 2D software allowed for 
SEH to numerically and graphically identify where, and estimate to what depth, inundation may 
occur during a given design storm event. 

SEH then modified the existing conditions model to develop planning level proposed scenarios to 
identify possible solutions to the drainage concerns within the study area. The scope of work 
included one scenario for the culvert area, one scenario for 4076 Scheuneman Road, and up to 
three scenarios for 3809 and 3824 Scheuneman Road, as these possible solutions were more 
exploratory.  

The study also included time for one additional area as identified by the existing conditions 
modelling and analysis. During modelling and analysis, it was determined that this additional area 
was best used to include an additional scenario for the culvert area. 

5 Data Collection 
Surface data was obtained from MnTOPO LiDAR. Additionally, in April of 2021, SEH completed a 
topographic survey of the study area. The survey consisted of collecting elevation data of low 
areas, ditches, culverts, roads and select first-floor elevations. Residents were notified via letter if 
the first-floor elevation was to be collected at their property. All first-floor elevations surveyed are 
tabulated in Appendix B. The first-floor elevation survey included the lowest egress point (walkout 
basement and egress window) or the point where water may enter a structure in the event of a 
flood event. Please note that if a basement is considered unfinished, the first-floor elevation may 
actually be higher (next level up). See Appendix B for additional detail. 

The surveyed elevation data was used to modify the larger LiDAR surface. The LiDAR surface 
used may not accurately represent the Hillary Farm area as the LiDAR data may pre-date some 
of the area development.  

Soil data was obtained from the USDA Web Soil Survey (WSS) website. The soil data report is 
included as Figure 2. Soil data was used in conjunction with aerial photography to estimate runoff 
curve numbers for each drainage area within the model.  

6 Existing Conditions Model  
The existing conditions XPSWMM model was built using collected data and assessed using rain-
on-grid methodology to jointly model hydrology and hydraulics. This methodology applies a 
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uniform rainfall depth over the entire study area which is represented with a two-dimensional 
ground surface projected as a grid of cells. This allows water to freely move in any horizontal 
direction simulating a natural rainfall event, which concentrates and flows towards low-lying 
areas. Output data includes inundation mapping and depths for a given rainfall event.  

Using MSE3 rainfall distribution with NOAA Atlas 14 rainfall depths, three storm events were 
modeled to understand the existing conditions and analyze the benefits of the proposed 
scenarios investigated. These design events were chosen to represent the study area issues 
observed in the past, including: 

• A 2-year, 24-hour storm with frozen ground conditions. This event is representative of a 
fast and deep snow melt, or a snow melt with rain on top.  

• A 10-year, 24-hour rainfall event, with frozen ground conditions. A 10-year design storm 
during frozen ground conditions is relatively conservative, therefore a reduction in 
flooding during this condition would also reduce inundation and flooding experienced 
during frequent storm events and most snow melt conditions. 

• A 100-year, 24-hour storm with non-frozen ground conditions. A 100-year storm would be 
unlikely to occur on top of frozen ground, and frozen ground is not typically analyzed for 
major events, so the 100-year was run with normal infiltration consistent with summer 
conditions and sandy loam soils as indicated in the Web Soil Survey. 

Figures 3, 4, and 5 show the existing conditions peak inundation and depth results throughout the 
project area for the aforementioned design events, respectively. It should be noted that the 
figures only depict those areas where the depth of inundation is greater than 0.2 feet. The results 
as shown in Figures 3, 4 and 5 show ponded water in those primary study areas observed in the 
past and as reported by the City. Most notably, the figures confirm ineffective drainage 
conveyance in the northern study area (culvert area) and lack of any conveyance in the southern 
study area (3809 and 3824 Scheuneman Road). 

The figures also show ponded water in several low-lying areas or natural areas of conveyance, 
as expected. Many of the inundation areas as shown in Figures 3, 4 and 5 are not considered 
problematic as they are located away from permanent structures. Although not considered 
problematic, these areas may however be a nuisance to the area residents.  

Table 1 shows the first-floor elevations and existing peak water surface elevations for the homes 
in the primary study areas. A map showing the elevation point number location is shown later in 
this report, in Image 1 and Image 2. Orange peak water surface elevation values are within 1 foot 
of the first-floor elevations (i.e. defined as flood risk by this report), while red peak water surface 
elevation values have exceeded the first-floor elevation.  
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Table 1 – Existing Peak Water Surface Elevation Results 

Elevation 
Point 

Number 
Study Area Scheuneman 

Road Address 

Surveyed First-
floor Elevation 

(FFE) (ft)1 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

2- 
year 

10- 
year 

100-
year 

1 Culvert Area 3984  
(north side) 938.18 937.76 937.99 938.23 

2 Culvert Area 3984  
(south side) 939.24 937.79 938.02 938.26 

3 Culvert Area 3970 936.26 937.86 938.06 938.29 

4 Culvert Area 3960 935.32 937.88 938.07 938.30 

1 South Area 3809 956.52 955.28 955.72 955.65 

2 South Area 3836 958.91 955.44 955.61 955.62 

3 South Area 
3824 958.86 

956.07 956.13 956.16 
3812 961.92 

1 The first-floor surveyed include the lowest egress point (walkout basement and egress window)  
 

The existing conditions analysis was used in the following sections to compare potential 
improved drainage scenarios to the existing condition at both the peak of the storm events and 6 
hours after the peak of the storm events. A comparison of the storm peak shows the 
improvement in the most severe conditions while the comparison 6 hours after the peak helps to 
demonstrate the proposed scenarios effect on longer standing inundation and flooding.  

6.1 Flood Risk 
For the purposes of this study, flood risk is defined as properties that are within 1 foot of the peak 
water surface elevations. As shown in Table 1, all the properties are at flood risk in the culvert 
area in the existing condition while just one property is at risk in the southern part of the study 
area. The study area is not part of a flood zone mapped by FEMA.  

According to the Minnesota Department of Natural Resources (MnDNR), approximately 50% of 
flood damage occurs outside mapped flood zones, often due to stormwater flooding. Even with 
the scenarios that are to be presented, flood risk will likely remain, especially for the homes just 
upstream from the Scheuneman Road cross-culvert. This is due to the first-floor elevations of the 
homes, which are lower than the roadway and not significantly higher than any downstream 
discharge points.  

As such, these properties (3970, 3960, and (to a lesser extent) 3984 Scheuneman Road) may 
want to consider purchasing flood insurance. Normal hazard insurance policies do not cover 
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flooding in most cases for homes. Anyone in a community that participates in the National 
Flooding Insurance Program (NFIP) can purchase flood insurance, and Gem Lake is on the list of 
participating communities. It is not necessary for a property to be mapped in a high flood risk 
area (100-year floodplain) to be eligible to purchase flood insurance. Flood insurance can be 
purchased through private insurance companies and agents if in an eligible community. It’s 
important to note that in most cases the NFIP does not include coverage of groundwater seepage 
related damage. 

7 Proposed Scenarios 
The following proposed scenarios were analyzed: 

• One scenario for the culvert area 

• One scenario for 4076 Scheuneman Road 

• Up to three scenarios for 3809 and 3824 Scheuneman Road 

• One additional scenario as identified by the existing conditions modelling and analysis. 
During modelling and analysis, it was determined that this additional area was best used 
to include an additional scenario for the culvert area, there two total scenarios were 
investigated for the culvert area. 

Scenarios included improvements or modifications to the existing system or drainage patterns 
including new and improved ditches, culverts, and/or storm sewer conveyance. The following 
subsections describe the scenarios investigated in the primary study areas.  

Additionally, the following water quality components were also analyzed: 

• One scenario incorporating a BMP into the culvert area 

• One scenario investigating a BMP in the 3809 and 3824 Scheuneman Road 

• Other potential BMP options are summarized in the recommendations section, to be 
analyzed in the future  

The scenarios presented are intended to be a high-level design. Additional design and 
preparation of construction plans would be needed for construction given that the solutions are 
more complex than just adding a larger culvert.    

7.1 Cross Culvert and Ditch System  
Two scenarios were investigated in the cross-culvert area. Initially, just one was planned to be 
investigated, however after the initial analysis it was determined that additional investigation may 
be beneficial. An additional water quality option was also investigated.  

As previously described, the topography within the immediate upstream of the culvert area is 
mostly flat with low floor elevations of the homes similar to the roadway and ground elevations of 
this area. Due to this, the homes and surrounding yard areas are at risk for inundation and 
flooding which may necessitate utilizing a higher design storm for the culvert crossing, however 
the relatively flat topography limits the size of conveyance that can feasibly be constructed in this 
area. 
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The proposed solutions in the culvert area are intended to reduce peak flood elevations and 
minimize the flood risk to structures. This simultaneously may reduce the standing water that 
occurs adjacent to and behind the homes just upstream of the culvert crossing area. 

7.1.1 Culvert Area – Scenario 1 
Scenario 1 for the culvert area includes the following changes, also as shown in Figure 6:  

• Replace the 15” CMP culvert with two 30” RCP culverts 

• Lower the culvert inverts approximately 2 feet below the existing pipe, in order to 
maintain cover without raising the roadway. The proposed inverts were modeled at 933.4 
feet NAVD (upstream) and 933.0 feet (downstream).  

• Modify and extend the ditch system/swale upstream and downstream to have a ‘V’ shape 
with 3:1 side slopes and inverts as shown in Figure 6. 

It should be noted that increasing the culvert size beyond two 30” RCP culverts does not provide 
any additional benefit for the 10-year, 24-hour (frozen ground) event modeled as the crossing is 
sized for the contributing area that effectively reaches the crossing. Conversely, decreasing the 
size of the culverts to two, 24” RCP culverts would also be acceptable. Although the two, 30” 
RCP culverts is an optimal option, the results achieved from two, 24” RCP culverts yield similar 
benefit to the area.  

The swale grading upstream of the cross culvert is needed as there is a high point of ground 
located near the 3970 and 3960 Scheuneman Road property line. Without this swale, surface 
drainage in this area ponds deeper until it can flow towards the roadway between the 3970 and 
3960 property line and through the 15-inch driveway culvert under the 3970 property driveway. 
This culvert is not adequately sized for this expanded contributing area during these conditions 
and contributes to the inundation experienced in this area. Driveway culverts are not typically 
sized for these conditions. Modification of this driveway culvert was investigated as part of 
Scenario 2. This was not included in Scenario 1 as it is not the most efficient way to discharge 
flow.  

The downstream swale grading is necessary due to the lowered culverts and would need to 
extend around 240 feet at an approximate 0.63% slope to tie in with existing ground. The 
proposed swale downstream can be armored with riprap like it is in the existing condition, 
however, any riprap should be placed such that the top elevation is at the grade/elevation shown 
rather than above it (no ‘mounding’).  

7.1.1.1 Culvert Area – Scenario 1 Results  
Figures 7, 8, and 9 show the 2-year, 24 hour (frozen ground), 10-year, 24-hour (frozen ground), 
and 100-year, 24-hour (non-frozen ground) proposed model results in the culvert area with the 
Scenario 1 changes, as described above. 

Table 2 shows the first-floor elevations, existing, and Scenario 1 proposed peak water surface 
elevations for the homes near the culvert area. A map showing the elevation point number 
location is shown in Image 1. Scenario 1 results in peak water surface elevations that are 
between 0.5 and 1.0 feet lower than existing condition. Orange peak water surface elevation 
values are within 1 foot of the first-floor elevations (i.e. defined as flood risk by this report), while 
red peak water surface elevation values have exceeded the first-floor elevation. 
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Table 2 – Culvert Area Scenario 1 Results  

Elevation 
Point 

Number 
Address 

Surveyed First-
floor Elevation 

(FFE) (ft) 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

Culvert Area Scenario 1 
Peak Water Surface 
Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100-
year 

2- 
year 

10- 
year 

100-
year 

1 3984  
(north side) 938.18 937.76 937.99 938.23 937.50 937.54 937.61 

2 3984  
(south side) 939.24 937.79 938.02 938.26 936.06 936.42 937.22 

3 3970 936.26 937.86 938.06 938.29 936.79 937.05 937.48 

4 3960 935.32 937.88 938.07 938.30 937.41 937.55 937.75 

 

As shown in Table 2, peak water surface elevations for the larger storm events still remain higher 
than the first-floor elevations of 3960 and 3970 Scheuneman Road. This is due to the first-floor 
elevations being nearly at grade in addition to limited space for a drainage swale.  

Any additional volume to the landlocked receiving waters may have an impact on the water 
surface elevation. The existing 100-year peak water elevation of Golf Course Pond is 918.22. 
The peak water elevation of Golf Course Pond is increased by approximately 0.03 feet during the 
100-year design storm for Scenario 1, to an elevation of 918.25. The increase is less for the 
smaller storms. These increases in peak water elevation are minor and do not appear to increase 
risk of flooding at any structure or land use near the pond. For comparison, the first-floor 
elevation of 1580 Goose Lake Road is 923.82. 

Grading the ditch system/swale upstream will have impacts to the back yards of the 3984, 3970 
and 3960 properties. Additionally, this would require removal of the mature bushes adjacent to 
the 3984 property. The swale/ditch system would be approximately 2-3 feet deep, which would 
result in average top width of 15 feet (‘V’ shape with 3:1 side slopes). A narrower top width would 

Image 1 - Elevation Point Numbers for the Culvert Area 
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require steeper side slopes. The exact ditch alignment could be modified within final design, 
however, it will likely impact trees with the alignment shown for scenario 1   
 

7.1.2 Culvert Area – Scenario 2 
Scenario 2 for the culvert area includes the following changes, also as shown in Figure 10:  

• Replace the 15” CMP cross culvert with two, 30” RCP culverts  

• Lower the culvert inverts approximately 2 feet below the existing pipe, in order to 
maintain cover without raising the roadway. The proposed inverts were modeled at 933.4 
feet NAVD (upstream) and 933.0 feet (downstream).  

• Modify and extend the ditch system/swale upstream and adjacent to the roadway and 
downstream to have a ‘V’ shape with 3:1 side slopes with slopes and inverts as shown in 
Figure 10. 

• Replace the 15” driveway culvert with two, 24” CMP/CPP culverts with inverts 
approximately 3 feet below the existing ground at 934.8 feet NAVD (upstream) and 934.7 
feet (downstream), resulting in approximately 1 foot of cover. 

The modifications to the cross culvert and downstream of the cross culvert are the same as 
Scenario 1, however this scenario attempts to minimize the impact to residential yards while 
increasing drainage efficiency. Currently the surface drainage in this area is forced to flow 
towards the roadway between the 3970 and 3960 property line. Scenario 2 maintains this 
drainage pattern.  

The driveway culvert at the 3970 Scheuneman Road property is undersized for the expanded 
contributing area during these conditions. Driveway culverts are not typically sized for larger 
storm events, such as events with frozen ground or 100-year, 24-hour events. Modifications to 
the driveway may allow for additional cover as desired, however this was not included in the 
modeling. During the 2020 culvert inspections, this driveway culvert was in good condition 
structurally and showed minor signs of sedimentation or erosion. 

The swale grading upstream of the cross culvert would likely result in less tree impacts however 
would still require the removal of the mature bushes adjacent to the 3984 Scheuneman Road 
property. The roadside swale upstream of the driveway culvert at the 3970 property is limited in 
modifications due to upstream elevation constraints. The driveway of the upstream 3960 
Scheuneman Road property is very close however modifications could continue upstream as 
necessary. Per the 2020 culvert inspections, this culvert is the same size at the 3970 property 
and is also in good shape structurally with minor signs of sedimentation or erosion. 

7.1.2.1 Culvert Area – Scenario 2 Results  
Figure 11, 12, and 13 shows the 2-year, 24 hour (frozen ground), 10-year, 24-hour (frozen 
ground), and 100-year, 24-hour (non-frozen ground) proposed model results in the culvert area 
with the Scenario 2 changes, as described above. 

Table 3 shows the first-floor elevations, existing, and Scenario 2 proposed peak water surface 
elevations for the homes near the culvert area. A map showing the elevation point number 
location is shown in Image 1. Scenario 2 results in peak water surface elevations that are 
between 0.3 and 0.6 feet lower than existing condition. These elevations result in less impact to 
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the existing peak water surface elevation than those as described in Scenario 1, however may 
result in less private property impacts. Orange peak water surface elevation values are within 1 
foot of the first-floor elevations (i.e. defined as flood risk by this report), while red peak water 
surface elevation values have exceeded the first-floor elevation. 

Table 3 – Culvert Area Scenario 2 Results  

Elevation 
Point 

Number 
Address 

Surveyed First-
floor Elevation 

(FFE) (ft) 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

Culvert Area Scenario 2 
Peak Water Surface 
Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100-
year 

2- 
year 

10- 
year 

100-
year 

1 3984  
(north side) 938.18 937.76 937.99 938.23 937.50 937.54 937.62 

2 3984  
(south side) 939.24 937.79 938.02 938.26 937.30 937.46 937.77 

3 3970 936.26 937.86 938.06 938.29 937.37 937.67 937.97 

4 3960 935.32 937.88 938.07 938.30 937.41 937.69 937.99 

 
The increase in peak water elevations of Golf Course Pond caused by Scenario 2 is similar to 
that of Scenario 1, where the peak water elevation of Golf Course Pond is increased by 
approximately 0.03 feet during the 100-year design storm for Scenario 1, and less for the smaller 
storms. 

7.1.3 Culvert Area – BMP Scenario 
As noted above, the City is open to pursuing options that may also benefit water quality through 
the installation of Best Management Practices (BMPs). The existing low areas located in the 
backyards east of Scheuneman Road naturally collect drainage, therefore this area could 
potentially be enhanced to better manage the drainage while promoting water quality. This area 
is on private property, so the City would need to explore land acquisition, easement, or other 
permissions to make this option feasible.  

Additionally, with both Scenario 1 and Scenario 2, there is still a remaining threat of inundation or 
flooding at the 3960 and 3970 Scheuneman Road properties. As the homes have first-floor 
elevations at or below the elevation of Scheuneman Road, removing the flood risk entirely is not 
feasible by just adding to/modifying the conveyance of the cross culvert under the road and 
grading swales. However, the additional improvements to create storage with a BMP could 
further reduce flooding for the 100-year event. 

It is unknown if the area would be conducive for infiltration. The soil data obtained from the USDA 
Web Soil Survey (WSS) indicates that the soils in this low area are urban soils. According to the 
USDA urban soils exist largely in a built environment and may be human transported, altered, or 
intact. These soils vary widely, therefore additional investigation would be needed to determine 
infiltration viability. Filtration was deemed not feasible as there is not adequate elevation to install 
an underdrain system therefore, this BMP was investigated as a detention pond. Dry detention 
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ponds do not provide significant benefits to water quality but rather provide more benefit to flood 
risk mitigation.   

The construction of the pond would include minor grading to shape the area and create a berm to 
hold back drainage and reduce surface drainage from propagating towards the flood risk homes. 
This ponding area was added to the Scenario 2 model with the following, and as shown in Figure 
14: 

• Adding a berm at elevation 939.5 (NAVD), which provides a max ponding depth of 
approximately two feet  

• Adding a 6-inch diameter outlet pipe to the proposed ponding area. This outlet would 
prevent water standing for long durations while still reducing peak flows.  

• Adding an overflow path to the east side of the berm. The swale behind the 3960 
property could be adjusted to route the overflow away from the at-risk homes.  

7.1.3.1 Culvert Area – BMP with Scenario 2 Results  
Figures 15 and 16 show the 10-year, 24-hour (frozen ground), and 100-year, 24-hour (non-frozen 
ground) proposed model results in the culvert area with the BMP with Scenario 2 changes, as 
described above. As noted above, a dry detention pond provides benefits to flood risk mitigation, 
therefore the 2-year, 24-hour event was not included in the culvert area BMP scenario analysis 
as there is limited use. 

The pond captures approximately half the contributing drainage area to the cross culvert. Table 4 
shows the first-floor elevations, existing, and proposed peak water surface elevations for the 
homes near the culvert area. A map showing the elevation point number location is shown in 
Image 1. The BMP with Scenario 2 peak water surface elevations results show an additional 0.2 
and 0.3 feet change in elevation beyond that provided by Scenario 2 alone. These elevations 
result in greater than or equal to the impact provided by Scenario 1, however the BMP would 
result in additional private property impacts. It is important to note that some flood risk to 
properties would still remain with this option due to the vertical elevation constraints of the study 
area.   

Table 4 – Culvert Area BMP with Scenario 2 Results 

Elevation 
Point 

Number 
Address 

Surveyed First-
floor Elevation 

(FFE) (ft) 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

Culvert Area BMP with 
Scenario 2 Peak Water 

Surface Elevation (WSEL) 
(ft) 

2- 
year 

10- 
year 

100-
year 10-year 100-year 

1 3984  
(north side) 938.18 937.76 937.99 938.23 937.54 937.60 

2 3984  
(south side) 939.24 937.79 938.02 938.26 937.36 937.49 

3 3970 936.26 937.86 938.06 938.29 937.49 937.68 

4 3960 935.32 937.88 938.07 938.30 937.50 937.70 
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The increase in peak water elevations of Golf Course Pond caused by the BMP with Scenario 2 
with is similar to that of Scenario 1, where the peak water elevation of Golf Course Pond is 
increased by approximately 0.03 feet during the 100-year design storm for Scenario 1, and less 
for the smaller storms. 
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7.1.4 Culvert Area – Scenario Summary  
Table 5 shows an overall summary of the first-floor elevations, existing, and proposed scenario peak water surface elevations for 
the homes near the culvert area. Orange peak water surface elevation values are within 1 foot of the first-floor elevations (i.e. 
defined as flood risk by this report), while red peak water surface elevation values have exceeded the first-floor elevation. Table 6 
shows the overall summary of the first-floor elevations, existing, and proposed reductions in peak water surface elevations for 
each scenario for the homes near the culvert area. A map showing the elevation point number location is shown in Image 1.  

Table 5 – Culvert Area Results Summary 

Table 6 – Culvert Area Reduction from Existing Summary 

Elevation 
Point 

Number 
Address 

Surveyed First-floor 
Elevation (FFE) (ft) 

Existing Peak Water Surface 
Elevation 

 (WSEL) (ft) 

Culvert Area Scenario 1 Peak 
Water Surface Elevation 

(WSEL) (ft) 

Culvert Area Scenario 2 Peak 
Water Surface Elevation 

(WSEL) (ft) 

Culvert Area BMP Scenario Peak 
Water Surface Elevation  

(WSEL) (ft) 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

10- 
year 

100- 
year 

1 3984 (north side) 938.18 937.76 937.99 938.23 937.50 937.54 937.61 937.50 937.54 937.62 937.54 937.60 

2 3984 (south side) 939.24 937.79 938.02 938.26 936.06 936.42 937.22 937.30 937.46 937.77 937.36 937.49 

3 3970 936.26 937.86 938.06 938.29 936.79 937.05 937.48 937.37 937.67 937.97 937.49 937.68 

4 3960 935.32 937.88 938.07 938.30 937.41 937.55 937.75 937.41 937.69 937.99 937.50 937.70 

Elevation 
Point 

Number 
Address 

Surveyed First-floor 
Elevation (FFE) (ft) 

Existing Peak Water Surface 
Elevation 

 (WSEL) (ft) 

Culvert Area Scenario 1 
Reduction in Peak Water 

Surface Elevation (WSEL) (ft) 

Culvert Area Scenario 2 
Reduction in Peak Water 

Surface Elevation (WSEL) (ft) 

Culvert Area BMP Scenario  
Reduction in Peak Water  

Surface Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

10- 
year 

100- 
year 

1 3984 (north side) 938.18 937.76 937.99 938.23 0.26 0.45 0.62 0.26 0.45 0.61 0.45 0.63 

2 3984 (south side) 939.24 937.79 938.02 938.26 1.73 1.60 1.04 0.49 0.56 0.49 0.66 0.77 

3 3970 936.26 937.86 938.06 938.29 1.07 1.01 0.81 0.49 0.39 0.32 0.57 0.61 

4 3960 935.32 937.88 938.07 938.30 0.47 0.52 0.55 0.47 0.38 0.31 0.57 0.60 
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7.2 South Area 
Three scenarios were investigated in the south area. As previously described, the topography in 
the surrounding area is mostly flat and essentially landlocked by the adjacent development and 
land. This causes inundation in front and side yards. The proposed solutions for the south area 
are intended to reduce peak flood elevations and minimize the threat to structures. The proposed 
solutions all primarily involve draining low areas via culvert or storm pipe. Due to elevation 
limitations, open channel surface drainage would be challenging to provide effectively throughout 
the entire south area, however this also means that the proposed storm sewer systems will be 
quite shallow.  Area drains and culverts may plug with ice or debris during a snow melt therefore 
maintenance needs should be considered. An additional water quality option was also 
investigated. 

7.2.1 South Area – Scenario 1 
Scenario 1 for the south area includes the following changes, also as shown in Figure 17:  

• Add an 18-inch pipe shallow storm sewer system, collecting drainage from: 

o The low area at 3809 Scheuneman Road  

o The low area between the driveways of the 3860 and 3848 Scheuneman Road 

o The low area between the 3836 and 3824 Scheuneman Road properties  

• Add a flared end section outlet that discharges to the natural low area behind the 3884 
and 3880 Scheuneman Road properties. 

While it would be possible to drain the low area between the 3836 and 3824 Scheuneman Road 
properties with a surface swale, it is not feasible to discharge the other properties within the study 
area via surface flow without significant grading due to differences in elevation. This would likely 
lead to the loss of trees and other usable yard space.     

The cover above the proposed storm sewer system may be as shallow as 1 foot in some areas. If 
the low area between the driveways of the 3860 and 3848 Scheuneman Road are not 
problematic, then they would not have to be connected to the proposed storm sewer system.  

Due to elevation constraints, an outlet location to a receiving water for this low area behind 3884 
and 3880 may not be feasible. An outlet to a non-receiving water area may include north, towards 
the cross culvert, or east towards the railroad. If this area were routed north, towards the culvert 
area, there would be additional volume routed towards properties that already have high flood 
risk. An outlet to the east, within the adjacent railroad bed could be investigated, however may be 
deemed not permissible by the railroad authority.  

7.2.1.1 South Area – Scenario 1 Results  
Figure 18 shows the 10-year, 24-hour (frozen ground) results in the south area with the Scenario 
1 changes, as described above. The 100-year, 24-hour (non-frozen ground) event produces 
nearly the same flood and ponding depths as the 10-year, 24-hour (frozen ground) event. This is 
due to the fact that frozen ground infiltrates less rainfall, increasing runoff.   

Table 7 shows the first-floor elevations, existing peak water surface elevations, and Scenario 1 
proposed peak water surface elevations for the homes near the south area. A map showing the 
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elevation point number location is shown in Image 2. Orange peak water surface elevation 
values are within 1 foot of the first-floor elevations (i.e. defined as flood risk by this report), while 
red peak water surface elevation values have exceeded the first-floor elevation. 

Scenario 1 results in peak water surface elevations that are between 0.7 and 0.9 feet lower than 
existing conditions in the most severe ponding areas. Although this shows an improvement in 
peak water elevations, the existing conditions indicate that there is not significant flood risk to the 
properties as supported by the first-floor elevations. Although peak elevations are important to 
consider, the larger issue appears to be that water does not drain properly from this area causing 
nuisance ponding in front and side yards sometimes lasting for extended period of times.  

Figure 19 shows the 10-year, 24-hour (frozen ground) inundation for the existing and proposed 
scenario 6 hours after the peak of the storm. This demonstrates that under the frozen ground 
conditions, the inundation remains for longer period of times, such as those observed during 
previous spring melt events. Although there are significant improvements to the larger ponding 
areas, some minor ponding persists in the proposed condition in several localized low spots not 
connected to the proposed storm sewer system. 

Table 7 – South Area Scenario 1 Results 

Elevation 
Point 

Number 
Address 

Surveyed First-
floor Elevation 

(FFE) (ft) 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

South Area Scenario 1 
Peak Water Surface 
Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100-
year 

2- 
year 

10- 
year 

100-
year 

1 3809 956.52 955.28 955.72 955.65 954.42 955.05 955.44 
2 3836 958.91 955.44 955.61 955.62 954.51 954.73 955.08 

3 
3824 958.86 

956.07 956.13 956.16 956.07 956.12 956.16 
3812 961.92 

 

 
Image 2 - Elevation Point Numbers for the South Area 
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There is minimal change in the peak water surface elevations near the 3824 and 3812 
Scheuneman Road properties for Scenario 1 and the subsequent scenarios. There is however 
improvement of longer standing inundation and flooding following the peak. Although this is not 
shown in Table 7, it is shown visually in Figure 19. 

This scenario causes the peak water surface elevation at the natural low area behind the 3884 
and 3880 Scheuneman Road properties to increase by approximately 0.12 feet for the 10-year, 
24-hour (frozen ground) and 100-year, 24-hour (non-frozen ground) storms, and up to 0.45 feet 
for the 2-year storm, 24-hour (frozen ground) as summarized in Table 8. These increases do not 
appear to cause additional flood risk to these properties/structures but may be an added 
nuisance to the private property owners. For comparison, the first-floor elevation of 3884 
Scheuneman Road is 947.26. 

Table 8 – 3884 and 3880 Scheuneman Road Low Area Peak Water Surface Elevation Summary 

Storm Event 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

Scenario 1 Low Area Peak 
Water Surface Elevation 

(WSEL) (ft) 
2-year 942.57 943.02 
10-year 942.88 943.00 

100-year 942.85 942.97 
 

7.2.2 South Area – Scenario 2 
Scenario 2 for the south area includes the following changes, also as shown in Figure 20:  

• Add an 18-inch pipe shallow storm sewer system, collecting drainage from: 

o The low area at 3809 Scheuneman Road  

o The low area between the driveways of the 3860 and 3848 Scheuneman Road 

o The low area between the 3836 and 3824 Scheuneman Road properties  

• Add a flared end section outlet that discharges to the low area adjacent to the 27 and 28 
Hillary Farm Lane properties. 

The low area adjacent to the 27 and 28 Hillary Farm Lane properties appears to be constructed 
with the area development. This pond discharges north, to an existing wetland area. The 
proposed storm sewer system described could be on the east or west side of Scheuneman Road. 
If the low area between the driveways of the 3860 and 3848 Scheuneman Road is not 
problematic, it would not have to be connected to the proposed storm sewer system, however it 
would be more efficient to make this connection with the Scenario 2 configuration than with the 
Scenario 1 configuration.  

The cover above the proposed storm sewer system may be as shallow as 1 foot in some areas 
therefore this proposed storm sewer system may have to exist in the roadside ditch.  
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7.2.2.1 South Area – Scenario 2 Results  
Figure 21 shows the 10-year, 24-hour (frozen ground) results in the south area with the Scenario 
2 changes, as described above. The 100-year, 24-hour (non-frozen ground) produces nearly the 
same flood and ponding depths as the 10-year, 24-hour (frozen ground). This is due to the effect 
of frozen ground on runoff.   

Table 9 shows the first-floor elevations, existing, and Scenario 2 proposed peak water surface 
elevations for the homes near the south area. A map showing the elevation point number location 
is shown in Image 2. Orange peak water surface elevation values are within 1 foot of the first-
floor elevations (i.e. defined as flood risk by this report), while red peak water surface elevation 
values have exceeded the first-floor elevation. 

Scenario 2 results in peak water surface elevations that are between 0.3 and 0.5 feet lower than 
existing condition in the most severe ponding areas. This is in part due to the elevation 
constraints limiting the available slope for a storm sewer system. Although this shows an 
improvement in peak water elevations, the existing conditions indicate that there is not significant 
flood risk to the properties as supported by the low floor elevations. As with Scenario 1, extended 
inundation remains in several small areas, but is significantly improved for the larger ponding 
areas. Figure 22 shows the 10-year, 24-hour (frozen ground) inundation for the existing and 
proposed scenario 6 hours after the peak of the storm. 

Table 9 – South Area Scenario 2 Results 

Elevation 
Point 

Number 
Address 

Surveyed First-
floor Elevation 

(FFE) (ft) 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

South Area Scenario 2 
Peak Water Surface 
Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100-
year 

2- 
year 

10- 
year 

100-
year 

1 3809 956.52 955.28 955.72 955.65 954.79 955.39 955.59 
2 3836 958.91 955.44 955.61 955.62 954.67 955.21 955.47 

3 
3824 958.86 

956.07 956.13 956.16 956.07 956.12 956.16 
3812 961.92 

 
This scenario causes the peak water surface elevation at Hillary Farm Lane Pond to increase by 
approximately 0.70 feet for the 2-year storm, 0.14 feet for the 10-year storm and 0.05 feet for the 
100-year storm as summarized in Table 10. These increases do not appear to cause additional 
flood risk to these properties/structures but may be an added nuisance to the private property 
owners. A first-floor elevation was not taken at the properties adjacent to the pond however for 
comparison, the elevations on the adjacent homes based on LiDAR appear to be around 950. 

Table 10 – Hillary Farm Lane Pond Peak Water Surface Elevation Summary 

Storm Event 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

Scenario 2 Pond Peak 
Water Surface Elevation 

(WSEL) (ft) 
2-year 945.05 945.75 
10-year 947.44 947.58 

100-year 948.04 948.09 
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It may be possible to mitigate the increase of the peak water elevation of Hillary Farm Lane Pond 
with modifications to the outlet culvert, however this could lead to an increase in peak water 
elevations in the wetland north of Hillary Farm Lane.  

Additionally, this scenario increases the peak water elevation of Golf Course Pond by 
approximately 0.11 feet for the 2-year storm, 0.16 feet for the 10-year storm and 0.09 feet for the 
100-year storm as summarized in Table 11. These increases include the culvert area analysis to 
conservatively represent potential increases. These increases in peak water elevation are minor 
and do not appear to increase risk of flooding at any structure or land use near the pond. For 
comparison, the first-floor elevation of 1580 Goose Lake Road is 923.82.  

Table 11 – Golf Course Pond Peak Water Surface Elevation Summary 

Storm Event 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

Scenario 2 Pond Peak 
Water Surface Elevation 

(WSEL) (ft) 
2-year 917.74 917.85 
10-year 918.91 919.07 

100-year 918.22 918.31 
 
Enhancement to the existing pond for additional water quality was not considered for this area. 
Due to the elevations of the adjacent wetland, it is assumed that there is not adequate separation 
from the water table for infiltration of filtration. A pond expansion would likely not provide any 
significant change in pollutant removal rates due to the area constraints including space and 
pollutant loading rates.  

7.2.3 South Area – Scenario 3 
Scenario 3 for the south area includes the following changes, also as shown in Figure 23:  

• Add an 18-inch pipe shallow storm sewer system, collecting drainage from: 

o The low area at 3809 Scheuneman Road  

o The low area between the driveways of the 3860 and 3848 Scheuneman Road 

o The low area between the 3836 and 3824 Scheuneman Road properties  

• Add a flared end section outlet that discharges to Gem Lake at the normal water level. 

Similar to Scenarios 1 and 2, if the low area between the driveways of the 3860 and 3848 
Scheuneman Road is not problematic, it would not have to be connected to the proposed storm 
sewer system, minimizing the length of the system.  

7.2.3.1 South Area – Scenario 3 Results  
Figure 24 shows the 10-year, 24-hour (frozen ground) results in the south area with the Scenario 
3 changes, as described above.  
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Table 12 shows the first-floor elevations, existing, and Scenario 3 proposed peak water surface 
elevations for the homes near the south area. A map showing the elevation point number location 
is shown in Image 2. Orange peak water surface elevation values are within 1 foot of the first-
floor elevations (i.e. defined as flood risk by this report), while red peak water surface elevation 
values have exceeded the first-floor elevation. 

This proposed Scenario results in 10-year peak water surface elevations that are 0.5 to 0.7 feet 
lower in the most severe ponding areas. As with Scenario 1 and 2, it is recognized that the ability 
of the system to prevent standing water may be more valuable than reducing peak elevations. 
Figure 25 shows the 10-year, 24-hour (frozen ground) inundation for the existing and proposed 
scenario 6 hours after the peak of the storm. These results demonstrate that the low areas are 
better drained in Scenario 3 compared to the existing condition.  

Table 12 – South Area Scenario 3 Results 

Elevation 
Point 

Number 
Address 

Surveyed First-
floor Elevation 

(FFE) (ft) 

Existing Peak Water 
Surface Elevation 

 (WSEL) (ft) 

South Area Scenario 3 
Water Surface Elevation 

(WSEL) (ft) 

2- 
year 

10- 
year 

100-
year 

2- 
year 

10- 
year 

100-
year 

1 3809 956.52 955.28 955.72 955.65 954.51 955.10 955.39 
2 3836 958.91 955.44 955.61 955.62 954.54 955.03 955.33 

3 
3824 958.86 

956.07 956.13 956.16 956.07 956.12 956.16 
3812 961.92 

 
Any additional volume to receiving waters may have an impact on the water surface elevation. 
The peak water elevation of Gem Lake is increased by approximately 0.03 feet for the 100-year 
storm in Scenario 3. This was calculated by dividing the volume routed to Gem Lake from the low 
areas by the approximate surface area of the lake. Gem Lake is mapped as FEMA A zone, so 
further analysis is warranted to determine whether this impact is acceptable. Permitting through 
the DNR may be necessary due to the rise as well as the work below the OHWL to install the 
new FES outlet. 

7.2.4 South Area – BMP Scenario  
The low area adjacent to the property at 3809 Scheuneman Road naturally collects drainage 
from approximately 5 acres of the surrounding area, comprised of low density residential and 
open space areas. Although the pollutant loading of this contributing area is likely low, the soil 
data obtained from the USDA Web Soil Survey (WSS) indicates that the soils in this low area are 
a sandy/silty loam, or hydrologic group C, which allow for some infiltration (approximately 0.8 feet 
– 1.2 feet with a 48 hour drawdown). Soil amendments may increase the infiltration capabilities. 
Filtration is not feasible in the area due to elevation constraints and the additional depth needed 
to construct an underdrain system. 

Due to the existing concern of water surface elevations of the area, the construction of the 
infiltration basin would include excavation of the area to the infiltration depth in addition to  any  
storm sewer configuration presented in Scenarios 1-3.  

It is important to note that an infiltration basin as described above would have no impact to the 
peak water elevations experienced during frozen ground conditions. Due to this, no additional 
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reduction is water surface elevation should be assumed and the inundation as shown in the 
figures would not change. This area is on private property, therefore the City would need to 
explore land acquisition, easement, or other permissions to make this option feasible. 
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7.2.5 South Area – Scenario Summary 
Table 13 shows an overall summary of the first-floor elevations, existing, and proposed scenario peak water surface elevations for 
the homes near the south area. Orange peak water surface elevation values are within 1 foot of the first-floor elevations (i.e. 
defined as flood risk by this report), while red peak water surface elevation values have exceeded the first-floor elevation. Table 
14 shows the overall summary of the first-floor elevations, existing, and proposed reductions in peak water surface elevations for 
each scenario for the homes near the south area. A map showing the elevation point number location is shown in Image 2. 

Table 13 – South Area Results Summary 

Table 14 – South Area Reduction from Existing Summary 

Elevation 
Point 

Number 
Address 

Surveyed First-floor 
Elevation (FFE) (ft) 

Existing Peak Water Surface 
Elevation 

 (WSEL) (ft) 

South Area Scenario 1 Water 
Surface Elevation (WSEL) (ft) 

South Area Scenario 2 Water 
Surface Elevation (WSEL) (ft) 

South Area Scenario 3 Water 
Surface Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

1 3809 956.52 955.28 955.72 955.65 954.42 955.05 955.44 954.79 955.39 955.59 954.51 955.10 955.39 

2 3836 958.91 955.44 955.61 955.62 954.51 954.73 955.08 954.67 955.21 955.47 954.54 955.03 955.33 

3 
3824 958.86 

956.07 956.13 956.16 956.07 956.12 956.16 956.07 956.12 956.16 956.07 956.12 956.16 
3812 961.92 

Elevation 
Point 

Number 
Address 

Surveyed First-floor 
Elevation (FFE) (ft) 

Existing Peak Water Surface 
Elevation 

 (WSEL) (ft) 

South Area Scenario 1 Water 
Surface Elevation (WSEL) (ft) 

South Area Scenario 2 Water 
Surface Elevation (WSEL) (ft) 

South Area Scenario 3 Water 
Surface Elevation (WSEL) (ft) 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

2- 
year 

10- 
year 

100- 
year 

1 3809 956.52 955.28 955.72 955.65 0.86 0.67 0.21 0.49 0.33 0.06 0.77 0.62 0.26 

2 3836 958.91 955.44 955.61 955.62 0.93 0.88 0.54 0.77 0.40 0.15 0.90 0.58 0.29 

3 
3824 958.86 

956.07 956.13 956.16 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00 
3812 961.92 
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7.3 4076 Scheuneman Road 
One scenario was investigated for 4076 Scheuneman Road. As previously described, the 
stormwater runoff in this northern part of the study area generally drains from north to south, 
splitting with the crown of Scheuneman Road with the east half discharging towards wetlands 
east of Scheuneman Road. Approximately 0.2 acres drain to this area and gets captured 
between the 4086 and 4076 Scheuneman Road driveways, causing ponded water. The existing 
conditions model does show a small area of inundation however the inundation does not put any 
properties at flood risk. The inundation is due to the presence of the driveway without a culvert 
crossing.  

The scenario for the 4076 Scheuneman Road area includes the following changes:  

• Add a 15-inch driveway culvert, with an approximate slope of 0.3%, to discharge towards 
the wetlands east of Scheuneman Road 

The culvert is approximately sized to accommodate the contributing area for a 10-year, 24-hour 
(frozen ground) or 100-year, 24-hour (non-frozen ground) storm event.  

7.4 Opinions of Probable Cost  
SEH has prepared preliminary cost estimates for construction and engineering fees for the 
proposed scenarios as discussed within this report. Unit costs were chosen using MnDOT 
average bid prices and information from recent projects. It was assumed that there would not be 
wetlands impacts associated with each scenario and thus no cost of mitigation. Any costs 
associated with obtaining right-of-way, easements, or other permissions to compete work was not 
included. Detailed cost estimates are in Appendix C and a summary of cost estimation is shown 
in Table 15. 

Table 15 – Summary of Opinions of Probable Cost 

Scenario Estimated Total Cost1 

Culvert Area – Scenario 1 $105,500.00 
Culvert Area – Scenario 2 $121,500.00 

Culvert Area – BMP Scenario $167,500.00 
South Area– Scenario 1 $469,000.00 
South Area– Scenario 2 $570,500.00 
South Area– Scenario 3 $724,500.00 

South Area– BMP Scenario2 $111,500.00 
4076 Scheuneman Road – Scenario 1 $3,500.00 

1Rounded to the nearest $500.00 
2South Area– BMP Scenario is for the cost to construct the BMP only and should be added to the South Area Scenarios 1-3 for a total 
estimated project cost 

 

8 Recommendations 
The flood risk reduction, nuisance inundation reduction and water quality scenarios described 
within this report is a high level analysis to assist the City in determining the next steps for the 
North Scheuneman Road area. It is recommended that the City pursue the following:  
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8.1 Culvert Area 
Currently the homes at 3960, 3970, and 3984 Scheuneman Road are at risk of flooding. 
Completely eliminating the flood risk to these homes is not feasible as their first-floor elevations 
are below the crown of Scheuneman Road and within a natural drainageway. Although it is not 
feasible to completely remove the flood risk, the proposed changes are expected to reduce the 
risk.  

It is recommended that the City pursue Culvert Area – Scenario 2, where flow is directed 
between 3960 and 3970 properties through a graded swale. This option has peak water surface 
elevations that are slightly higher than Scenario 1 however has less impacts to private properties. 
Increasing the culvert size alone provides minimal benefit without additional grading.  

The BMP Scenario would reduce elevations slightly further, however the cost may outweigh the 
benefit as the potential pollutant reduction is likely low due to assumed low initial loading relative 
and the pond would have a large impact to private property.  

It is recommended that the 3960 and 3970 Scheunemann Road properties obtain flood 
insurance, if they have not already.  

8.2 South Area 
Currently, 3809 Scheuneman Road is at risk of flooding during the 10-year, 24-hour (frozen 
ground) and 100-year, 24-hour (non-frozen ground) storm events. Other properties in the south 
area experience nuisance ponding but are not at risk for flooding.  

Correcting the flood risk and ponded water at the south end of Scheuneman Road will likely 
require a solution that uses underground piping due to the surrounding topography. It is important 
to consider that any scenario in the south area will reduce the duration of standing water in the 
most problematic areas. There is improvement in the peak water surface elevation for the larger 
storm events as well however, this was not the primary focus of the south area analysis.  

Option 1 is not recommended unless an alternate outlet is identified to a receiving water area. 
Discharging elsewhere may increase risk to areas with existing flood concern. Option 3 is 
expected to have additional permitting concerns associated with discharging to Gem Lake.  

8.3 4076 Scheuneman Road 
The property at 4076 Scheuneman Road experiences nuisance ponding due to drainage 
becoming trapped between driveways. It is recommended that the property owner pursue to 
installation of a driveway culvert if they wish to alleviate the nuisance ponding. 

8.4 Water Quality Improvements 
Water quality options in the study area are limited due to the site restrictions such as vertical 
elevation constrains, low infiltrating soils, areas of perceived high groundwater, and lack of City 
owned land, easements, or other drainage permissions.  

The BMPs investigated are for the purposes of improving water quality and will likely have no 
impact on the peak water surface elevations experienced during frozen ground conditions or 
larger storm events.  
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It is recommended that the City further investigate the feasibility of water quality options at the 
culvert area and south study area, including: 

• Soil investigation to determine soil types and infiltration rates 

• Private property owner interest in selling land, easements, or other drainage permissions   

It is also recommended that the City further investigate other water quality options in the study 
area, through outreach activities such as: 

• Residential rain gardens  

• Partnerships with the Gem Lake Hills Golf Course, to investigate additional ponding 
areas, enhancements to Golf Course Pond, or water reuse from Golf Course Pond  

EKJ 
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Figure 2 - USDA Web Soil Survey Map



























rmondloch
Text Box
Culvert Area BMP Scenario 
10-year Storm Depth/Inundation



rmondloch
Text Box
Culvert Area Scenario 2 
10-year Storm Depth/Inundation



















rmondloch
Text Box
South Area Scenario 3 
10-year Storm - 6 hours after peak



 

 

Appendix A 
Past Studies and Documentation 

 

 





























Flooding on Scheuneman Road in Gem Lake 
April 16, 2019 
Page 14 
 
 

Site 8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-25-19 

 
 
 
ewb 
 
c: JG, EE 
p:\fj\g\gemlk\common\no scheuneman rd\seh memo_final2readonly.docx 
 















 

 

Appendix B 
First-floor Elevation Survey Data Summary 
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Table B1 – First-floor Elevation Survey Data 

Address Elevation (NAVD) Notes 
3809 Scheuneman Road 956.52 Walkout 
3812 Scheuneman Road 961.92  
3824 Scheuneman Road 958.86  
3825 Scheuneman Road 960.28  
3836 Scheuneman Road 958.91  
3884 Scheuneman Road 947.26/955.22 Walkout 
3960 Scheuneman Road 935.32 Walkout 
3970 Scheuneman Road 936.26 Egress Window 
3984 Scheuneman Road 938.18 Garage Floor 
3999 Scheuneman Road 937.05 Windowsill 
4077 Scheuneman Road 929.88  
4085 Scheuneman Road 945.27  
1560 Goose Lake Road 930.54 Walkout 
1570 Goose Lake Road 928.41 Walkout 
1580 Goose Lake Road 923.82 Walkout  
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Cost Estimates 

 



















 

Sustainable buildings, sound infrastructure, safe transportation systems, clean water,  

renewable energy and a balanced environment. Building a Better World for All of Us communicates  

a company-wide commitment to act in the best interests of our clients and the world around us. 

We’re confident in our ability to balance these requirements. 
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