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Technical Memorandum 

To: Tyler Pederson & Michael Schroeder, MPRB 
From: Jennifer Koehler, PE, Kurt Leuthold, PE, & Ray Wuolo, PE & PG 
Subject: Review of ”Lower Minnehaha Basin Solution Alternative 6” 
Date: 4/27/2022 
Project: 23/27-1935 
 

1.1 Background 
The following is a review of the Lower Minnehaha Basin Solution Alternative 6 concept (Alternative 6) 
presented by the Bronze Foundation and discussed at the Minneapolis Park and Recreation Board (MPRB) 
Commissioner Meeting held on April 6, 2022.  The name "Lower Minnehaha Basin Solution Alternative 6" 
is not associated with any MPRB design or engineering work, and is the name given by the Bronze 
Foundation. The MPRB and its consulting engineers have not contributed to Alternative 6 other than 
supplying information and data already available publicly. 

1.2 Alternative 6 Understanding 
Alternative 6 was presented by the Bronze Foundation as an alternative to preserve and create more 
available dry land and 18-holes of golf at Hiawatha Golf Course while addressing the water management 
issues. 

The main components of Alternative 6 (shown below) includes the following: 

• Modify drainage around Lake Hiawatha including construction of berms around the perimeter of 
the lake to separate Lake Hiawatha from the watershed to the north and Minnehaha Creek to 
the south (Note:  No cross-section details of berm provided to the MPRB or Barr Engineering 
and no mention of potential geotechnical issues related to constructing the berm on the lake 
bottom.  No mention of methods to reduce seepage through the berm from the channel side to 
Lake Hiawatha.). 

o Open channel around north side of golf course and east side of Lake Hiawatha, 
separated by berm (top at 817.0 ft MSL typ) – includes note regarding trash collection 
and floc addition (Note: No details about methods provided.  No dimensions or 
elevations provided for the channel.). 

o Flows from watershed west of golf course directed to north open channel instead of 
through golf course 

o Minnehaha Creek separated from Lake Hiawatha by berm (to 817.0 ft MSL) – includes 
note regarding trash collection and floc addition (Note:  No details about methods 
provided.). 
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 Flood overflow from creek into Lake Hiawatha at low point in berm at 815.0 ft 
MSL 

o Minnehaha Creek and north channel will maintain an elevation at existing lake outlet at 
the southeast corner of the lake at 812.5 ft MSL  

o No mention of downstream modifications to Minnehaha Creek channel 
• Lower Lake Hiawatha from elevation 812.5 to elevation 810.0 ft MSL 

o Water levels maintained by subsurface “toe drain” located along west side of Lake 
Hiawatha 

o Toe drain drains toward the NW corner of the golf course and is pumped to north 
channel (Note:  No toe drain details provided.). 

• Reconstruction/raising/reconfiguring golf course to develop an 18-hole championship course 
(Note:  No details provided related to golf course improvements). 

• Move the Lake Hiawatha Park beach to the north side of the lake  
 

Ultimately, the main conclusion by the Bronze Foundation for their Alternative 6 is that this water 
management approach will keep everyone dry for all storm events up to the 100-year event and reduce 
pumping. 
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1.3 Alternative Review 
This review and assessment of Alternative 6 is based solely on the limited information presented at the 
meeting and comments made about the Alternative 6 performance throughout the presentation.  No 
additional technical information, key elevations related to the proposed groundwater management 
system, or modeling of Alternative 6 has been provided by the Bronze Foundation.  Our assessment of the 
concept is based on our knowledge of groundwater and surface water conditions in the region based on 
years of monitoring, modeling, and assessment.  A review of the ability to permit the proposed alternative 
is based on our understanding of Minnesota State Statutes and other relevant permitting experience from 
other water resource management projects in MN.  At this point, we have not had discussions with 
permitting agencies specific to Alternative 6. 

We have grouped our assessment into seven main categories and have tried to summarize our main 
conclusions for each topic area.   

1.3.1 Permitting Considerations: 

Based on other project experience, there are several components of Alternative 6 as proposed that 
would typically not be allowed/permitted by the technical review agencies and are explicitly 
prohibited by state statute. 

There are numerous permits that will be required for the construction of Alternative 6.  These permits 
would also be required for the concept as outlined in the master plan.  However, there are several 
components of Alternative 6 that would typically not be allowed/permitted by the technical review 
agencies and are explicitly prohibited by state statute.  This brings into question the overall feasibility of 
Alternative 6 and ability to secure necessary permits. 

The following is not a complete list of all permits required for the project but highlights how components 
of Alternative 6 would not meet the requirements of the agencies/permits.  More discussion about our 
assessment of the proposed alternative and estimates of performance are discussed in subsequent 
sections. 

• Public Waters 
o Lake Hiawatha and Minnehaha Creek are both identified as MnDNR public waters.  As 

such, any work done below the ordinary high-water level (OHWL) of the lake will require a 
MnDNR Public Waters Work Permit.  Minnesota Rules explicitly prohibit the placement of 
fill in MnDNR public waters for the creation of upland area.  The construction of the 
berms throughout Lake Hiawatha would result in significant fill within a public water for 
the creation of upland area. 

• Floodplain Regulations 
o Both Minnehaha Creek, Lake Hiawatha, and much of the Hiawatha Golf Course are FEMA-

mapped floodplains up to an elevation 817.0 ft MSL. 
o Both the Minnesota Department of Natural Resources (MnDNR) (Pursuant to Minnesota 

Statutes § 103F) and the Minnehaha Creek Watershed District (MCWD) (per MCWD Rule 
C:  Floodplain Alteration) have rules that explicitly prohibit the placement of fill in 

https://www.dnr.state.mn.us/permits/water/needpermit.html
https://www.revisor.mn.gov/rules/pdf/6115.0190/2014-01-18%2007:37:44+00:00
https://www.revisor.mn.gov/statutes/cite/103F/pdf
https://www.revisor.mn.gov/statutes/cite/103F/pdf
https://www.minnehahacreek.org/sites/minnehahacreek.org/files/attachments/7%20%20Rule%20-%20floodplain.pdf
https://www.minnehahacreek.org/sites/minnehahacreek.org/files/attachments/7%20%20Rule%20-%20floodplain.pdf
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mapped floodplains without the creation of compensatory storage.  At the magnitude of 
fill proposed by the construction of the berms and improvements to the golf course 
outlined in Alternative 6, it is unlikely that the project will be able to demonstrate that it 
can develop the required compensatory storage.   

o These rules also require that a project demonstrate no rise (0.00 ft increase) during the 
100-year storm event not only at the project site but at locations upstream and 
downstream of the project.  As proposed, with the reduction in the overall floodplain 
storage volume and the disconnection and channelization of Minnehaha Creek and the 
north channel, the project will not be able to demonstrate it meets a no rise condition.  

• Water Appropriations 
o The MnDNR requires entities to secure appropriations permits for pumping 

rates/volumes from surface waters and groundwater above a certain threshold.  The 
MPRB historically had an MnDNR appropriations permit for golf course irrigation; 
however, the MPRB did not have a permit for dewatering.  During this interim period, the 
MPRB secured a temporary dewatering permit from the MnDNR with the understanding 
that the MPRB was pursuing a plan to reduce pumping at the Hiawatha Golf Course and 
primarily limit pumping for the protection of homes in the surrounding area but not the 
dewatering of the golf course.  As discussed further below, it is unlikely that Alternative 6 
will significantly reduce the pumping rate around the golf course, and it is unclear if the 
MnDNR will grant an appropriations permit for permanent (long-term) dewatering at 
existing pumping rates. 

• Wetlands 
o Portions of the existing Hiawatha Golf Course and Lake Hiawatha have either been 

officially delineated as wetlands or would be once a complete wetland delineation has 
been performed.  MCWD is the local government unit (LGU) that has adopted wetland 
rules and enforces the state of Minnesota Wetland Conservation Act (WCA).  In this case, 
any impacts to wetlands would need to be mitigated, with the preference of impacts in 
the following order: avoid impacts, minimize impacts, or replace wetlands through the 
creation of new wetland area or the purchase of wetland bank credits.  Again, the 
preference for replacement is in the following order:  onsite, within the same 
subwatershed, in the Minnehaha Creek watershed, or in the same hydrologic unit code 
(HUC) watershed. 

 With Alternative 6, the impacts to wetland would be significant and would likely 
require the purchase of wetland bank credits to offset impacts which can come at 
a significant cost ($80,000 to $120,000/acre is not uncommon in the Twin Cities 
area) within this area/watershed.  Depending on the wetland impact area, there 
may not be enough wetlands credits available within the local area/Minnehaha 
Creek watershed which could result in a higher mitigation ratio and cost (3:1 or 
4:1 for wetland bank credits to wetland impact area). 

 For comparison, the concept from the master plan would result in the creation of 
significantly more wetland area than impacted and mentioned the potential to 
pursue the creation of a wetland bank which could generate revenue. 

o USACE permits will be required under Section 404 of the Clean Water Act and Section 10 
of the Rivers and Harbors Act.  These permits will require similar mitigation as WCA. 

• The Environmental Assessment Worksheet (EAW) process will be triggered due to the change of a 
cross-section of a MnDNR Public Waters which triggers significantly more environmental review 
and public comment.  This process would also be triggered by the concept included in the master 

https://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/index.html
https://www.minnehahacreek.org/sites/minnehahacreek.org/files/attachments/8.%20Rule%20-%20wetland.pdf
https://www.minnehahacreek.org/sites/minnehahacreek.org/files/attachments/8.%20Rule%20-%20wetland.pdf
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plan; however, there are more components with Alternative 6 that may trigger environmental 
concerns, as noted in the items above and further discussed in the following sections. 

• Cultural Resource Review 
o Projects requiring federal (USACE) permits or federal funding will need to meet Section 

106 requirements.  The claim with Alternative 6 is that it will preserve the cultural 
landscape of Hiawatha Golf Course by keeping the course 18-holes.  However, the 
proposal may include significant changes to the current course’s design, layout, and feel 
compared to the original layout.   

o Alternative 6 will significantly alter the size, shape, and appearance of Lake Hiawatha 
which is also very likely to be considered part of the historic cultural landscape.   

o There was no acknowledgement of the Dakota community and its history during the 
presentation of Alternative 6. 
 

1.3.2 Groundwater Management 

As proposed, Alternative 6 is unlikely to reduce the amount of groundwater/seepage pumping 
required. 

The presentation of Alternative 6 did not acknowledge the regional groundwater impact in this area, 
which is a significant portion of the total pumping at the golf course.  An accurate assessment of the 
groundwater dynamics and pumping requirements cannot be accomplished without the thorough 
understanding of the regional groundwater and the associated regional hydrogeological model known as 
the Metro Model 3 along with the seepage from Minnehaha Creek and Lake Hiawatha.  The existing 
ponds/pumps act as a large sump pump system, and based on a site-specific groundwater model 
calibrated to local monitoring well data, the 2017 assessment estimated that the existing pumping at the 
golf course was 21% stormwater, 49% seepage from creek/lake, and 33% regional groundwater. These 
modeling results are also supported by stable isotope analyses that indicated that the monitoring wells in 
the western part of the golf course are influenced by regional groundwater (not surface water) and 
eastern wells near existing Pond E pump/berm have more of a surface water signature. Additionally, in a 
2018 study completed for the City of Minneapolis to evaluate flood mitigation opportunities in the 
watershed north of Lake Hiawatha, it was estimated that groundwater levels were just below the bottom 
of Bloomington Pond (~813.5 ft MSL) which is located 2,500 ft northwest of the Hiawatha Golf Course. 

As proposed in Alternative 6, there will still be a hydraulic gradient driving subsurface seepage through 
the north channel berm and Minnehaha Creek berm toward Lake Hiawatha and from Lake Hiawatha 
toward the Golf Course low point (808/809.0 ft MSL (there is mention of reconfiguring/raising the golf 
course, but no details have been provided)).  Although berms are proposed as separation, unless the 
entire creek/channel system is lined and/or the berms are constructed to extend down to bedrock (~165 
ft deep in this area, unlikely constructible), there will be seepage from the higher water levels behind the 
berm (812.5 ft SL) toward lower water levels of Lake Hiawatha (810.0 ft MSL) through and under these 
berms.   
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Additionally, with regards to the impact of lowering Lake Hiawatha to 810.0 ft MSL, as part of the 2017 
assessment, a groundwater modeling scenario was run with Lake Hiawatha at 810.3 ft MSL and the 
reduction in pumping was limited (30% lower than for existing conditions) but was still a very significant 
rate due to the regional groundwater inflows and ongoing seepage with the lake being higher than the 
lowest areas of the golf course.  

Although limited technical information related to the proposed toe drain system was provided, it is likely 
that the toe drain will collect and pump significant amounts of water (potentially similar to the existing 
ponds and pump system), and likely more than was indicated during the Bronze Foundation's 
presentation. Additionally, when there are flood flows in Minnehaha Creek and water spills over the berm 
into Lake Hiawatha, raising it to elevation 815.0 or above for a potentially long duration, it will increase 
head and in turn increase seepage to any toe drain and this collection system will need to be sized 
accordingly.   

The toe drains would collect both lake water seepage (through and under the berm) and regional 
groundwater – similar to the existing system except that the toe drains will not likely be able to maintain 
the groundwater elevations beneath the golf course, as they currently are being maintained by pumping 
from the pond system. The ponds are a surface expression of the water table.  

1.3.3 Surface Water and Flood Management 

As proposed, Alternative 6 will result in fill in FEMA-mapped floodplain and will very likely have 
negative downstream impacts on Minnehaha Creek in the form of higher peak flows and higher 
flood elevations. 

Alternative 6 proposes numerous new, and significant berms and modifications that will result in filling in 
a Minnesota Department of Natural Resources (MnDNR) public water lake (Lake Hiawatha) for the 
purpose of creating more upland area.  Creation of the berms and modifications to the golf course will 
also result in filling within a FEMA-mapped floodplain, but the alternative makes no mention of being able 
to provide the necessary compensatory flood storage.  Additionally, Minnehaha Creek both upstream and 
downstream of Lake Hiawatha is a FEMA-mapped floodplain.  Typically, projects such as this need to 
demonstrate no net rise in the 100-year flood elevations (e.g. 0.00 ft rise).  Although Alternative 6 does 
not show raising the existing berm along the west side of Lake Hiawatha or along the north/south edge of 
Minnehaha Creek through the course, comments by the Bronze Foundation team indicate that would be 
the plan. 

Under the existing conditions, Lake Hiawatha can temporarily store peak flows from along Minnehaha 
Creek during high flow and rain event conditions, which reduces the peak flows experienced by the creek 
downstream of the lake.  Alternative 6 essentially disconnects Minnehaha Creek and the north channel 
(~1,000 acre urban watershed) from the storage available in the lake until the creek bounces to elevation 
815.0 ft MSL (which is ~5-year event for existing conditions).  This disconnection will increase peak 
discharges and bounce in the creek downstream of the lake for smaller, more frequent events which leads 
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to concerns about downstream flooding, channel stability, and erosive impacts on the stream channel 
banks and stream bed.  This also leads to concern about increased risk of impact to downstream utilities 
along and below the creek channel (e.g. MCES Sanitary Sewer Interceptor). 

The presentation of Alternative 6 indicated that 150 acre-ft of water storage would be created by lowering 
Lake Hiawatha to elevation 810.0 ft MSL, which is enough volume to store 150 cfs for 12 hours.  This 
statement does not consider some of the following conditions and impacts of the proposal:  

• Based on assessment of Minnehaha Creek flow data and long-term lake level data, there can be 
long periods with sustained flows of 150 cfs to well above 250 cfs that last for durations of weeks 
to months on Minnehaha Creek.   

• The FEMA-modeling used to establish the floodplain elevation and mapping for Lake Hiawatha 
and Minnehaha Creek assumed the starting elevation of the lake was at 809.8 ft MSL, so from a 
flood elevation modeling standpoint, this is not “new storage” that is available if Minnehaha 
Creek were lowered to elevation 810.0 ft MSL.   

• The proposed berms will extend to elevation 817.0 ft MSL (7 ft above the proposed normal water 
level of Lake Hiawatha).  The depth of Lake Hiawatha is variable but can reach depths of ~30 feet.  
The estimated footprint of the berms separating Minnehaha Creek and the north channel from 
the lake will be significant and will reduce the surface area of the lake available for flood storage 
by an estimated ~10-15%.   

• Finally, when water does overflow the berm at elevation 815.0 ft MSL into Lake Hiawatha, the only 
way to draw the water levels down would be via the proposed toe drain.  This drawdown of water 
levels in Lake Hiawatha would be very slow, limited by the seepage rate into the toe drain.  For 
example, if the seepage drawn down rate was 2,000 gpm, it could take as long as ~30 days to 
draw down Lake Hiawatha’s water levels to 810.0 ft MSL.  During this period, flood storage 
capacity would not be available for storage of any other flood events that may take place.  In 
addition, there will be significant damage to the riparian vegetation if it is submerged for this 
length of time.  A recent example of the damage that flood water can do is when the golf course 
experienced a prolonged flood in 2014.  A significant number of trees were killed, and vast areas 
of submerged vegetation was degraded or killed.    
 

1.3.4 Water Quality Conditions 

Alternative 6 will reduce external watershed pollutant loads to Lake Hiawatha by eliminating 
surface inflows during more normal conditions which may benefit the overall water quality in the 
Lake.  However, the alternative does not provide significant water quality treatment volume to 
reduce pollutant loads from the 1000-acre watershed to the north of the lake or Minnehaha Creek, 
pushing pollutant loads downstream to the lower portion of Minnehaha Creek and to the 
Mississippi River.   

With the diversion of low and normal flows from the 1000-acre watershed to the north and Minnehaha 
Creek around Lake Hiawatha, Alternative 6 would significantly reduce external pollutant loads (sediment, 
phosphorus, and trash) to the lake.  This reduction in pollutant loading will likely benefit the overall water 
quality in Lake Hiawatha.  However, the existing residence time of Lake Hiawatha is ~4.4 days on average.  
As proposed, residence time will be greater (limited by discharge rate of seepage to the toe drain/pump 
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system).  With this reduced discharge/flushing from the lake, it may result in more lake stratification and 
internal phosphorus loading from the lake bottom sediments which may have a negative impact on water 
quality.  Additionally, it is possible with this significantly longer retention time and limited flushing, there 
may be more concern for periods of oxygen depletion and potential fish kills on the lake.  Because of the 
significant changes to lake dynamics proposed, the potential impact on both internal loading and oxygen 
levels should be further studied and modeled by a limnologist knowledgeable of the science affecting 
lakes in this part of Minnesota.    

The Alternative 6 concept provides limited water quality treatment volume for flows from Minnehaha 
Creek and the 1,000-acre watershed to the north (both very large, developed watersheds).  Alternative 6 is 
presented as a large wetland/floodplain system; however, with limited space, preservation of the golf 
course land, and minimizing placement of fill in the floodplain and Lake Hiawatha, this system will be 
more of a narrow ditch system and will essentially be sending pollutants mostly untreated downstream to 
the lower portion of Minnehaha Creek and Mississippi River. 

The concept mentions trash and floc addition to both Minnehaha Creek and the north channel. Flows on 
Minnehaha Creek are highly variable ranging from very low flows during dry conditions (0 to 10 cfs) to 
more than 600cfs during high flow conditions.  Flows from the 1000-acre watershed to the north of Lake 
Hiawatha are also significant.   The variability of flow rates on Minnehaha Creek to capture trash will make 
the design and success of this challenging.  Additionally, the concept proposes the use of floc (which we 
assume is the addition of alum to treat stormwater flows and settling of the precipitated floc to remove 
phosphorus from the runoff).  Use of floc to treat flows may not be necessary if watershed and creek flows 
are no longer discharging to Lake Hiawatha (the primarily impaired water of concern).  Additionally, given 
the high flow rates at both discharge locations, dosing the right amount of chemical will be challenging 
(unrealistic) and there is no proposed location to settle the precipitated floc.  As proposed, the floc would 
flush downstream.  For perspective, in an MPCA-permitted stormwater alum treatment injection system in 
the east metro (sized to treat up to 5 cfs of stormwater flows), the floc is settled in a ~1.0 acre pond and 
accumulated floc is managed and discharged directly to the sanitary sewer system. 

 
1.3.5 Habitat Considerations 

Alternative 6 results in more negative impacts to existing habitat. 

Raising berms on the west side of the lake to prevent flooding of the golf course and construction of a 
berm between Minnehaha Creek and the Lake will impact areas of key existing habitat identified through 
the master planning process.  The proposed master plan calls to protect and preserve the west shoreline 
of the lake and the delta area where Minnehaha Creek flows into Lake Hiawatha.  These are areas of 
documented wildlife habitat and activity.  Alternative 6 will impact nearly the entire shoreline around Lake 
Hiawatha. 
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Additionally, the presentation of Alternative 6 claims that the channels constructed will be a naturalized 
system; however, these will need significant area to create the floodplains and wetlands, either impacting 
the playable golf course area or resulting in more fill/impacts to Lake Hiawatha to create those areas.  

Disconnection of Lake Hiawatha from Minnehaha Creek will disconnect the fisheries along the creek from 
Lake Hiawatha which may impact spawning.  Additionally, as noted above, because of the proposed 
change in lake dynamics and residence time, periods of low oxygen could potentially result in increased 
likelihood of fish kills in the lake.  

The master plan would result in the creation of more wetland area than impacted area, in essence 
recreating the historic Rice Lake, with the ability to create a wetland bank.  Alternative 6 will likely impact 
significant wetland area  and require the purchase of wetland credits elsewhere in the watershed to 
compensate for wetlands lost.   

1.3.6 Recreation Considerations 

Alternative 6 results in negative impacts to recreation. 

Alternative 6 promises construction of the beach with a naturalized zone along the east edge of the creek 
and lake.  The beach might be possible if all flows divert away and water quality in the lake improves.  
However, the lake will be completely isolated from adjacent land by the berms and channels proposed on 
all sides.  This will severely limit views and access to the lake. Remote beaches or beaches out of view are 
not desirable for the MPRB due to safety considerations.    

Feedback heard in the master planning process was that the golf community valued Hiawatha as a place 
to learn to play golf, that it was affordable, that it was inclusive and allowed players of all levels to play, 
etc.  This was reflected in the proposed master plan, which also opened areas of land for other types of 
users.  Alternative 6 is proposing the construction of an 18-hole championship golf course, which seems 
to be moving away from the notion of creating a place for learning the game and a place that is 
accessible to players of all skill levels.  The Alternative 6 proposal may limit other activities on the site 
compared to the proposed master plan, as the 18-hole course takes up a greater portion of the property. 

1.3.7 Constructability and Cost Considerations 

Beyond the permitting concerns noted above, there are concerns about the overarching 
constructability of some features proposed in Alternative 6.  Additionally, the Bronze Foundation 
claims that their concept would be 20-25% more cost effective – although no details on their 
concept and cost were provided.  Based on our understanding of the concept, we would not expect 
the concept to be less than the master plan proposal and may even cost more.    

Alternative 6 proposes new or expanded berms around the entirety of Lake Hiawatha and portions of 
Minnehaha Creek to the existing 100-year floodplain elevation of 817.0 (7 feet above their proposed new 
normal for Lake Hiawatha).  This area has known geotechnical and settlement issues as there are areas 
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with more than 70 feet of unstable soil (peat) below the existing golf course and these conditions may 
also exist under the lake, which in some locations is approximately 30 feet deep.  These new berms could 
be placing 20-40 feet of new material over soils that cannot hold these loads and may continue to have 
ongoing settlement issues.  Additionally, construction of these berms in the existing lake and along 
Minnehaha Creek, which can have significant and sustained high velocity flows, may be extremely 
challenging or require specialized designs that can come with a significant cost.   

Additionally, as proposed, we would still expect movement of water from the creek and lake toward the 
golf course unless the berms can be constructed to prevent water movement through and under them.  
This was investigated as part of past studies which would require the installation of sheet piling down to 
bedrock (~165 ft) or using an impermeable lining of the proposed channel and Minnehaha Creek bed and 
banks adjacent the berms.  Both options have concerns related to feasibility, constructability, and cost 
issues associated with it. 

The toe drain system appears to be a more significant pumping and conveyance system than the 
pumping system identified in the proposed master plan and will likely be at a similar or higher cost. 

The cost to purchase wetland mitigation credits could be significant. 

Finally, Alternative 6 appears to require reconstruction and reconfiguration of most of the existing golf 
course into a championship 18-hole course. There is likely significantly greater cost for these 
modifications when compared to the cost for the development of the 9-hole option identified in the 
proposed master plan. 
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