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1.0  Introduction 

This report identifies information related to the stormwater system draining to the Lagoon located 

between Lake of the Isles and Lake Calhoun.  The stormwater system drains to City of Minneapolis 

(City) outfall number 54-010 A/B.  The location of this system and outfall is shown on Figure 1.  

Barr Engineering has been retained by the City to evaluate challenges related to the discharge from 

this system.   

This report provides background information, identifies challenges and presents preliminary concepts 

for addressing the challenges.  This is not intended to be a complete list of all possible concepts and 

some of the concepts presented may not sufficiently solve all of the challenges.  The list of concepts 

represents a broad spectrum of initial ideas that may potentially minimize the challenges.   

Preliminary cost estimates are provided in this report.  Preliminary cost estimates are only intended 

to allow relative comparability between options and provide information for consideration during 

preliminary decision making and planning.  Further study will be required to make the final 

determination of concept feasibility and cost.   

2.0  Background 

2.1 Stormwater System 
The subwatershed draining to the Lagoon outfall between Lake of the Isles and Lake Calhoun is 

approximately 84 acres.  Prior to discharging into the Lagoon, the stormwater flows through a city of 

Minneapolis water quality structure.  The approximate limits of the watershed and location of the 

outfall and water quality structure are shown on Figure 1.   

Water quality samples and flow meter measurements have been taken at a manhole upstream of the 

outfall, near the corner of Knox Avenue South and Lagoon Avenue.  The location of this manhole 

can be seen on Figure 2. 

Results for the following tests can be found in Appendix 1: 

 Water Quality Summary from Grab Samples taken on 01/09/2013 by Barr Engineering for 

City of Minneapolis 

 Flow Meter measurements by the City of Minneapolis from 02/07/2013 to 03/02/2013 
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2.2 Water Resources 
The Lagoon between Lake Calhoun and Lake of the Isles is the receiving water body for the storm 

sewer discharge in this location, however there are a number of lakes which are interconnected via 

surface water.  These lakes include Lake Calhoun, Lake of the Isles, Cedar Lake, and Brownie Lake, 

and are referred to as the upper Chain of Lakes.  Surface water generally flows slowly from Brownie 

to Cedar to Isles to Calhoun.   

The designated ordinary high water level for Lake Calhoun and Lake of the Isles is 853 feet above 

mean sea level (MSL). 

The storm sewer discharge at the meter location shown on Figure 2 was measured for flow rate by 

the City in February and March 2013.  The average hourly flow rate over 24 days of continuous 

monitoring was 204 gallons per minute.  Pumping and discharging groundwater in quantities greater 

than 10,000 gallons per day and/or 1,000,000 gallons per year requires a Department of Natural 

Resources (DNR) Non-Irrigation appropriation permit.  The MPCA MS4 general permit for 

stormwater authorizes discharges of uncontaminated groundwater.  A Minnesota Pollution Control 

Agency (MPCA) National Pollutant Discharge Elimination System (NPDES) permit would be 

required if there is known pollution occurring.   

2.3 Private Connections 
The City’s stormwater system has private connections which drain to the public system.  These 

connections are permitted through the City’s Utility Connection process.  Within the portion of the 

drainage area draining to the manhole at Lagoon Avenue and Knox Avenue South, there are four 

private connections which have been approved for roof and exterior surface drainage only.  There are 

three connections on the block of James Avenue South between West Lake Street and West 31st 

Street, and one connection on the corner of Knox Avenue South and Lake Street (1800 West Lake 

Street). See Figures 3A and 3B. 

3.0  Challenges 

3.1 Explanation of Challenges 
Today there is a constant flow of water at the outfall into the Lagoon between Lake of the Isles and 

Lake Calhoun.  The constant flow has been confirmed visually to flow from the property at 1800 

West Lake Street, at the northeast corner of West Lake Street and Knox Avenue South in 
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Minneapolis.  It is a mixed use building constructed during the spring and summer of 2011 which 

includes two levels of underground parking.  Prior to the building’s construction, the site contained 

two separate residential townhomes.   

According to information obtained from the original plan submitted to the City of Minneapolis, the 

retail floor elevation is at elevation 867.0 above mean sea level.  The building contains two 

underground levels of parking.  The lowest parking level has a finished floor elevation of 846.50 

feet. The first parking level has a finished floor elevation of 856.17.  Finished floor elevation refers 

to the elevation at the top of the concrete floor slab.  According to a geotechnical report prepared by 

Braun Intertec (Braun) in October 2009 and received from the property owner and/or their 

representative, the groundwater elevation at this property is estimated to be between 848 and 854, 

with seasonal and annual fluctuations to be expected.  A copy of this report is available as Appendix 

3. 

During construction of 1800 West Lake Street temporary dewatering was required. This temporary 

dewatering was discharged into the City’s storm sewer system that drains to the Lagoon (see Figure 

1). Temporary dewatering permits were issued by the DNR and the City.  After construction of the 

building was complete, the storm sewer connection between the building and the City’s storm sewer 

system was retained. 

The building has two permanent dewatering pumps which alternate in use. Each pump is rated at 500 

gallons per minute (gpm).  Actual discharge will vary and has not been measured at the pump.  The 

pumps discharge into a private storm sewer onsite, and the private 8-inch PVC storm sewer connects 

to the 30-inch City storm sewer on Knox Avenue South.  The City’s storm sewer along Knox Avenue 

South flows north toward the Mall, turns west and then flows through a grit chamber, and almost 

immediately discharges into the Lagoon (see Figure 1).  

 

3.2 Impacts of Challenges 
Constant flow of groundwater for dewatering creates several challenges.  

1. System Maintenance and Water Quality. The constant flow of groundwater through pipes 

creates challenges for operations and maintenance of the system (i.e. inspection, cleaning, 

repairs, and replacement).  In this specific system, a downstream grit chamber was installed 
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to improve water quality.  It is not performing as designed and the City is not able to perform 

proper maintenance of the structure due to the constant flow of groundwater. 

 

While the recent sampling effort by Barr in January 2013 did not identify detectable 

concentrations or field evidence of impacts by petroleum or hazardous substances in the 

water present in the stormwater system, phosphorus levels were not measured and could be a 

cause for concern.  Phosphorus is a key pollutant for surface water quality in Minnesota and 

much effort and resources are aimed at limiting phosphorus discharge to the Chain of Lakes.   

 

In addition, the groundwater that is constantly flowing has a temperature of approximately 55 

degrees Fahrenheit based on the January 2013 sampling event.  This constant temperature 

may affect stratification where it exists in the receiving waterbody, and potentially affect 

water quality by altering water chemistry and disrupting ecological processes. 

2. Capacity.  Constant groundwater flow uses capacity in the pipe that was originally designed 

to handle precipitation events (i.e. rain or snow melt).  This flow impacts the system’s ability 

to perform as originally designed. 

3. Safety.  The groundwater being pumped is at a temperature of approximately 55 degrees 

Fahrenheit (as measured in the January 2013 sampling event).  Discharge at this temperature 

prevents ice from forming at the storm sewer outlet into the Lagoon during winter months, 

leading to open water conditions.  The open water can create unanticipated or dangerous 

conditions and a nuisance for the general public. 

4. Other Challenges 

a. Groundwater Elevation. Dewatering systems lower groundwater elevations to keep 

lower building levels dry.  The extent of the dewatering system’s influence and zone 

of depressed groundwater is unknown.  Surrounding structures could be affected by 

the resulting drying out and possible consolidation, or shrinkage, of underlying soils.  

This could have an adverse impact on nearby buildings and infrastructure.  Changes 

in the local groundwater flow field due to dewatering could also result in unexpected 

changes in the subsurface flow direction and lead to unexpected hydraulic 

consequences for adjacent properties. 

b. Lake Levels.  The lakes and groundwater are interconnected in this local area.  If the 

dewatering discharge were to be redirected away from adjacent lakes, it is possible 

that the lake levels could be affected by the dewatering.  Under current conditions, 

groundwater is being returned to the lakes minimizing possible lake level impacts.  
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c. Pollution Migration. Dewatering systems could change the flow direction or 

velocity of nearby groundwater flow.  If areas of groundwater have been impacted by 

releases at or near the dewatering system, the extent and migration/direction of the 

groundwater impacts can be affected by dewatering.  Volatile groundwater 

contamination (e.g. petroleum or solvents) can also be a source of vapors to the 

vadose zone which could present a concern for migration and vapor intrusion at 

nearby buildings.  If such groundwater pollutants are in the vicinity of the dewatering 

system, then concerns regarding altering the groundwater migration would exacerbate 

concerns with vapor migration toward nearby buildings.  

 

4.0  Potential Concepts to Address Challenges 

The concepts considered in this report fall into one of three categories: 

1. Pump groundwater to a location outside the Lake Calhoun watershed  

2. Pump groundwater to a location inside the Lake Calhoun watershed 

3. Do not pump the groundwater 

Many of the concepts could be implemented either year-round or seasonally.  See Figure 1 for the 

watershed limits. Table 1 at the end of the section summarizes the conceptual solutions outlined 

below and identifies the challenge each addresses. 

4.1 Pumping Outside the Watershed 
If groundwater is pumped outside of the watershed, lake elevations within the watershed could be 

impacted, particularly during times of drought, as discussed in section 3.2.4.b.   

Options evaluated for pumping outside the watershed include: 

1. Pumping to the existing storm sewer draining away from the Lake Calhoun watershed 

and likely toward the Mississippi River. 

2. Pumping to the existing sanitary sewer. 

 4.1.1   Pumping to Existing Storm Sewer Outside of the Watershed (A) 

The possible storm sewer outlet locations closest to, but outside of, the watershed are at Pillsbury 

Avenue and Lake Street, Dupont Avenue and West 32nd Street, or Aldrich Avenue and West 26th 
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Street.  (see Figure 4)  All three of these locations are within watersheds which drain into the 

Minnesota Department of Transportation (MnDOT) storm tunnel under Interstate 35W that 

eventually discharges to the Mississippi River.  

The rough cost estimate for these preliminary concepts ranges from $1,500,000 to $2,500,000.  

This estimate includes constructing the piping and pump station to allow the groundwater to be 

discharged to a different storm sewer watershed, but does not include costs for any upgrades or 

ongoing maintenance that may be needed to the existing storm sewer system to handle the 

additional flow.  Coordination would be required with partners such as MnDOT and watershed 

agencies to review and approve this concept and details. 

 4.1.2   Pumping to Existing Sanitary Sewer (B) 

There are two sanitary sewer locations which are close to the site, (1) Humboldt Avenue South 

and 32nd Street West, and (2) the Mall and Irving Avenue South. (see Figure 5)  Both systems are 

gravity flow sanitary sewers.   

Discharging to the sanitary sewer would result in an increased base flow which could affect 

sanitary sewer performance.  Any sanitary sewer system receiving this discharge would need to 

be evaluated for capacity. 

An estimate for this concept ranges from $700,000 to $1,200,000.  This cost includes 

constructing the piping to allow the groundwater to be discharged to the sanitary sewer.  It does 

not include costs for any upgrades, ongoing maintenance, Metropolitan Council Environmental 

Services (MCES) Sewer Area Charges or City sanitary sewer utility fees for the volume of water 

discharged to the sanitary sewer.  This option would involve Minnehaha Creek Watershed 

District and MCES review and approval of concept and details. 

4.2 Pumping Inside the Watershed 
Pumping the groundwater discharge inside the watershed has the advantage of better maintaining 

existing lake levels.  These options mitigate several of the challenges, but do not fully address the 

water quality or temperature impacts of the discharge water. 

Options evaluated for pumping inside the watershed include: 

1. Reduce the amount of groundwater getting to the pumps 

2. Install an injection well to the water table 
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3. Construct a wetland to re-route and cool water prior to discharge to Lake Calhoun or the 

Lagoon 

4. Pump discharge from the site to the bottom of Lake Calhoun at a deep location 

5. Pump discharge through a pre-cooling structure prior to discharge 

6. Remove heat from the discharge with a geothermal system   

7. Reroute discharge around the existing grit chamber, and keep the outlet into the Lagoon 

 4.2.1  Reduce Groundwater getting to Pumps (C) 

A barrier between the groundwater and the building foundation drains would slow down the rate 

at which the groundwater seeps into the foundation drains.  This barrier could potentially be 

accomplished by injecting a grout curtain or driving sheet pile around the perimeter of the 

building.  The success of this solution is dependent on finding an impenetrable soil layer and 

keying the barrier into it.  Based on typical local geological conditions, it is possible the barrier 

would need to be installed between 150 and 250 feet deep.   

Estimated costs for this option vary greatly depending on the barrier depth required.  It is 

estimated this concept ranges from $6,600,000 to $25,000,000, including costs for concept (F).  

This cost does not include ongoing monitoring or maintenance that may be required. 

 4.2.2  Injection Well (D) 

The groundwater discharge could be pumped via an injection well to a depth of approximately 60 

feet, allowing the water to remain in the surficial aquifer that is connected to the upper Chain of 

Lakes.  The injection well would reverse the groundwater extraction of the dewatering system by 

delivering discharge water via a pump and well construction to the subsurface aquifer at a 

location away from the dewatering site.  This solution allows the groundwater to return to the 

same watershed it came from.  In this concept, the pumped groundwater would need to be 

monitored very closely for any contaminants and a system to bypass the injection well would 

need to be available in case of contamination.  US EPA permitting would be required with this 

concept.  

Estimated cost for this concept ranges from roughly $1,000,000 to $2,000,000.  This does not 

include ongoing monitoring or maintenance that may be required. 
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 4.2.3  Constructed Wetland (E) 

The pumped groundwater could be rerouted into a constructed wetland which would allow for the 

water to cool before discharging into the lake or lagoon.  A challenge with this concept would be 

finding an area large enough to construct a wetland that would effectively manage the water at 

the current discharge rate.  The current discharge rate is measured at an average of 204 gallons 

per minute.   

The estimated cost for this concept starts at $600,000, but goes up depending on how far away 

the wetland is from the site. This cost assumes that a wetland site could be located within 0.1 

miles of the building. A site has not been identified and this does not include any land acquisition 

costs, ongoing monitoring, or maintenance costs. 

 4.2.4  Pump discharge to bottom of Lake Calhoun (F) 

The water temperature 50 feet beneath the surface of Lake Calhoun varies between 38 and 46 

degrees Fahrenheit.  The temperature of the groundwater currently discharging was measured at 

approximately 55 degrees Fahrenheit in the January 2013 sampling event.  A gravity outlet could 

be installed from the site into the deepest portion of Lake Calhoun, where the water would 

discharge through an engineered outlet to allow cooling and minimize thermal mixing.  Detailed 

modeling and further investigation would need to be completed to determine whether there would 

be detrimental effects to the ice cover on the lake or other lake ecology.  Figure 6 displays the 

conceptual plan views for this alternative.  See Appendix 2 for lake temperature information. 

The cost estimate for this concept ranges from $600,000 to $900,000. This cost does not include 

ongoing monitoring or maintenance that may be required. 

 4.2.5  Pre-Cooling Structure (G) 

This alternative involves routing the discharge through a pre-cooling structure such as a water 

cooling baffle or public art feature.  Ambient air temperature would cool the water. This could 

present challenges during mild or extremely cold winter days.  This concept would be used 

seasonally in the winter when ice issues on the lake and lagoon are a concern.  This concept 

would require an engineered outlet into Lake Calhoun, similar to the previous concept (F).   

An estimated cost for this concept ranges from $2,000,000 to $2,500,000, including costs for 

concept (F).  This cost does not include ongoing monitoring or maintenance that may be required. 
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 4.2.6  Geothermal Heat  (H) 

The heat of the groundwater could be used to an advantage by creating geothermal heat, cooling 

the water before discharging, and using the heat for buildings.  This concept would require an 

engineered outlet into Lake Calhoun, as discussed in previous option (F).  At present, once-

through cooling systems (as this option might be considered) are prohibited by the State of 

Minnesota.  Special permitting would be required for this concept. 

The estimated cost for this concept, combined with concept (F), ranges from $2,000,000 to 

$2,500,000. This cost does not include ongoing monitoring or maintenance that may be required, 

nor does this cost take into account the cost savings of energy generation. 

 4.2.7  Reroute around Grit Chamber (I) 

This concept involves re-routing the 1800 West Lake Street discharge around the grit chamber 

for permanent grit chamber bypass.  Figure 7 displays a possible bypass route.   

The cost estimate for this concept ranges from $100,000 to $250,000.  This cost does not include 

ongoing management, monitoring or maintenance which may be required. 

 4.3 Do Not Pump Groundwater (J) 
This option would be to disable or turn off the dewatering pumps.  It is anticipated the 

groundwater elevations around the building foundation would stabilize.  If the building is not 

adequately waterproofed, it would likely flood until the groundwater elevation outside the 

foundation was equal to the water elevation inside the building.  Some portion of the building 

would need to be closed off and filled.  This would require relocation of all 2nd Lower Level uses, 

including but not limited to: electrical, HVAC, parking, etc.  

A cost estimate is not presented for this concept. 
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Table 1 - Concepts and Challenges Summary 
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(Costs are very 
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and may not 
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or operation 
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maintenance 
considerations) 

 

Estimated 
Cost1 
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M
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A  $1,500,000 to 
$2,500,000 

N  N  N  Y  N  Y  Y  Y 
 

B  $700,000 to 
$1,200,000 

N  N  N  Y  N  Y  Y  Y 
 

C  $6,600,000 to 
$25,000,000 

Y  Y  N  Y  Y  Y  N  Y 
F is included 

D  $1,000,000 to 
$2,000,000 

N  N  N  N  N  Y  N  Y 
 

E  $600,000 to 
unknown 

Y  TBD  N  N  Y  Y  N  Y 
May need to 

add F 

F  $600,000 to 
$900,000 

Y  Y  N  N  TBD  Y  N  Y 
 

G  $2,000,000 to 
$2,500,00 

Y  TBD  N  N  TBD  Y  N  Y 
F is included 

H  $2,000,000 to 
$2,500,00 

Y  TBD  N  N  TBD  Y  N  Y 
F is included 

I  $100,000 to 
$250,000 

Y  Y  N  Y  Y  Y  N  Y 
 

J  Unknown, TBD  N  N  N  N  N  N  N  N   

Existing  N/A  Y  Y  Y  Y  Y  Y  N  Y   
 

1The estimated costs are intended to provide information for consideration during decision making 

and planning at the feasibility-level stage.  Costs include design and construction, but do not include 

ongoing operation, monitoring or maintenance that may be required.  These costs are considered a 
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feasibility-level estimate, and have been developed on the basis of similar projects and the consulting 

team’s experience and qualifications.  The estimate represents our best judgment as experienced and 

qualified professionals familiar with the project, based on project-related information available at this 

time, current information about probable future costs, and feasibility-level developments for the 

concepts. Costs will change as more information becomes available and further design is completed. 

Given the level of project definition, uncertainty exists related to the limited conceptual work 

completed to date, including but not limited to uncertainties associated with quantities and design 

detail. In general, it can be anticipated that as the future level of project definition increases, the 

uncertainty associated with these items will decrease. 


