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The following are responses by Barr Engineering to questions raised regarding modeling 

performed by Barr on behalf of the Minneapolis Park and Recreation Board. Responses provided 

by Barr Engineering are marked in red. 

Barr Engineering: 

We will address each of your individual comments but thought it would be helpful 

to provide some general background information first.  

There were two different modeling efforts as part of the work completed by Barr 

Engineering in 2017. There was a groundwater model and there was surface water 

model. Surface water and groundwater behave very differently and to accurately 

model each, different models must be used. That said, there is an interaction 

between groundwater and surface water and the groundwater model included the 

effects of different surface water elevations and the stormwater model included 

groundwater inflows.   

The 2017 report by Barr does not include a final design for the Alternate B 

pumping scenario. It is a study to determine the feasibility of Alternative B. If 

Alternative B or some other alternative is selected, final design for that alternative 

will happen at a later date. At that point, exact locations and dimensions of the 

pumping system will be determined, a grading plan will be developed, and final 

modeling will be completed. MPRB is committed to improving the groundwater 

and surface water management of the area around the golf course. This includes 

protecting all houses in the neighborhood from flooding to an equal or better level 

than what exists today. Whatever alternative is selected, the final design will not 

make the surface water or groundwater conditions in the neighborhood worse.  

Understandably, there is a lot of concern about the cone of depression created by 

the pumping system proposed in Alternative B. It’s important to understand that 

the current pumping system in the golf course has created a cone of depression 

centered around the ponds in the golf course. This current cone of depression is 

protecting low basements in the neighborhood from groundwater intrusion by 

artificially lowering the groundwater. If there are changes to the golf course in the 

future, the new pumping system will essentially maintain the cone of depression 

that exists today, thereby protecting homes from groundwater intrusion and 

reducing any other adverse impacts. A detailed groundwater pumping model will 

evaluate different pumping scenarios and assist in determining the required layout 

and pumping rates needed to protect homes.  

  



Barr Response to Modeling Questions 2 02-26-18 

Intuitively, it would seem that moving surface water closer to the homes, as shown 

on Alternative B, would increase the risk of flooding nearby homes. The interaction 

between surface water and groundwater is complex but it is predictable using 

sophisticated models. These models will be used to design a pumping system to 

protect the homes, even with the surface water being much closer to the homes. A 

more detailed discussion is provided below for each of your expressed comments 

and concerns.        

 

Question One: 

The modeling for Alternative B supposedly showed that the homes on the northwest side of the 

golf course would be protected. But, I asked you about two concerns I had with the modeling: 

It appears that the modeling didn't take into account the fact that, in Alternative B, a large 

portion of the golf course property would be flooded, thus creating a loss of capacity by the 

property to handle future flood waters. Mr. Schroeder indicated that this was, likely, not taken 

into account. 

Flood storage, also known as live storage, is the difference between the normal water surface of 

a lake and the flood elevation. In this case, the normal high water elevation of Lake Hiawatha is 

812.8 and the 100-yr FEMA flood elevation is 817.0. The 100-yr flood elevation is a computed 

elevation using a model which is reviewed and approved by state and federal agencies. The 

model includes flood storage and for Lake Hiawatha, the flood storage of the golf course starts 

at 813.0. The model assumes the golf course is already “filled” with either soil or water up to 

elevation 813. Therefore, any changes within the golf course below elevation 813 have no 

impact on the computed flood elevation. In other words, the “loss” of flood storage has been 

accounted for in the surface water modeling.   

The maximum Hiawatha lake level that was modeled was 814.1 feet, yet the 2014 flood had a 

lake level of 816.2 feet according to the DNR. So, the documented highest level of Lake 

Hiawatha has not been modeled. And, it needs to be modeled with the loss of capacity included 

in the modeling. 

Response: 

Based on a recent survey of the berm separating Lake Hiawatha from the golf 

course, when water levels on the lake are above 815.7, water will spill over the 

berm and flood the golf course up to a point where the golf course and the lake 

are at the same elevation. This is what happened in 2014, and because high flows 

were sustained on the creek due to uncontrolled discharge over the Gray’s Bay 

Dam, the flood elevation was sustained for an extended period. Once the lake and 

the golf course flood elevations have equalized, there is no difference in flooding 
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impacts between existing conditions and Alternative B and therefore no need to 

run the surface water model to compare the two.   

The surface water and groundwater models were run for the following elevations 

which are based on a long-term analysis of Minnehaha Creek flows and 

corresponding Lake Hiawatha water levels. These elevations represent a range of 

common flows on Minnehaha Creek and common corresponding surface water 

elevations on Lake Hiawatha and including the following: 

• 811.8 ft MSL – reflective of low creek flows (~25th percentile in flows) 

• 812.8 ft MSL – reflective of average creek flows/ordinary high water level on 

Lake Hiawatha 

• 814.1 ft MSL – reflective of high flow conditions on the creek (~90th 

percentile) when Gray’s Bay Dam is fully open and discharging at the 

maximum controlled discharge of 250-300 cfs  

The surface water modeling performed to evaluate surface flooding in the 

neighborhood is based on the impacts of these different tailwater conditions on 

the Hiawatha watershed for the 10% chance (10-year) and 1% chance (100-year) 

events. The 100-yr event is typically considered the “design” event.  Larger events 

may happen, but the probability is less than 1%. Because of the spatial and 

temporal variability in precipitation and the size of the watersheds, it is very 

unlikely (much less than a 1% chance) that the local Hiawatha watershed will 

experience a 1% chance rainfall event while at the same time the much, much 

larger Minnehaha Creek watershed also experiences a 1% chance event.  

Groundwater and seepage moves through the ground much slower than surface 

water moves, and groundwater elevations do not fluctuate as rapidly as surface 

water does in response to storm events. To evaluate groundwater conditions, a 

separate model is used. Similar to the surface water modeling, the groundwater 

modeling for both existing conditions and Alternative B evaluated the 

groundwater movement and pumping based on the three lake elevations (811.8, 

812.8, and 814.1 ft MSL). Because groundwater dynamics are much slower than 

observed in surface waters, such as lakes and creeks, the groundwater model 

developed for the Lake Hiawatha area does not model specific precipitation events, 

but rather simulates conditions over a long-term “steady state.”  

“Steady-state” means that conditions do not change over time, so the results of the 

groundwater modeling establish the estimated groundwater elevations and rates 

of pumping that would be required if the lake were maintained at each of the 

stages indefinitely. However, this is conservative as the observed flows on 

Minnehaha Creek and levels on Lake Hiawatha can vary significantly from day to 

day and week to week. For example, the groundwater modeling runs that assume a 

lake elevation of 814.1 ft MSL are conservative because the observed data suggest 
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that the lake is typically only at that level for a few weeks to a few months in any 

given year. Thus, simulating the lake at elevation 816.2 ft MSL at steady-state 

would be overly conservative because the lake level rarely reaches that elevation 

and then only for short periods of time, not indefinitely.  

More detailed modeling for surface and groundwater conditions will be completed 

during future design phases of the project.   

 

Question Two: 

Also, you both mentioned to me that you believe that moving the pumping closer to the houses 

will make the homes safer by creating a cone of depression near the homes. I didn't know what 

a cone of depression was, but I have, since, researched how a cone of depression works.  

 

A cone of depression happens in wells when the water is removed, leaving a void that is 

eventually re-filled by water from the surrounding area. This can have the effect of drying out 

the surrounding area, if the water in the surrounding area is not replenished. 

You are proposing to flood the Hiawatha Golf Course, which will increase the size of the lake 

and extend its perimeter near to the homes on the northwest side of the golf course.  

Response: 

By moving the lake closer to the homes, it will increase the chance of groundwater 

intrusion into basements. However, our groundwater modeling shows that a pumping 

system can be designed to adequately protect homes equally or better than existing 

conditions. The footprint of the water shown in the 2017 analysis assumed the existing 

topography of the golf course for the evaluation of the various water management and 

pumping analyses. This same topography was used in the groundwater model, which was 

used to evaluate the proposed pumping systems and pumping rates needed to protect the 

homes in this area. Because of this, the pumping analysis assumed that the western lake 

edge was located close to the homes on the northwest side of the golf course, based on 

the three simulated stages of the lake.  

 

Question Three: 

You will then move the pumping to the new edge of the lake, and nearer to the homes. As 

described to me, your theory is that putting the pumping nearer to the homes will better keep 

the area near the homes dry because the cone of depression will be moved closer to the homes, 

and thus, draw more water from the area near the homes. 

 

One problem with this theory is that the pumping, if it will be the same as is currently being 
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done by the lake, would not create a true cone of depression. A true cone of depression occurs 

when water is REMOVED from the system. In this scenario, the water is not being removed from 

the system. It is just being pumped a number of feet away, and is put back into the system to, 

possibly, return to the well. The reported statistics for the current pumping by the lake confirm 

this, since one-third of the water being pumped is said to be water that has come back from the 

lake into the golf course property.  

Response: 

When thinking about a groundwater cone of depression it is important to think 

about the rate at which groundwater and seepage moves through the ground, 

which is much, much slower than surface water can move or be pumped.  

The existing golf course pumping is creating a very large cone of depression that includes 

the entire golf course and extends into the larger surrounding neighborhood. If there 

were no existing cone of depression, the golf course would be flooded. This cone of 

depression is lowering the water elevation to ~809.0 ft MSL at the golf course 

ponds/pumping station. Because the existing pumping rate from the golf course ponds to 

Lake Hiawatha is greater than the inflow rate of groundwater and seepage from the lake, 

the system can sustain the cone of depression covering the golf course and surrounding 

neighborhood, under normal conditions (e.g. the golf course is not flooded by Minnehaha 

Creek waters). While the current pumps do discharge directly into the lake and some of 

this water may ultimately return to the golf course, this water does not immediately 

return to the pumps because it must flow through the ground to get there and 

groundwater flows at slow rates (estimated to be a few feet per day at the golf course).  

Moving the pumping system closer to the homes, the system would not need to be sized 

to dewater the entire golf course and larger surrounding area, but rather could be sized to 

create a smaller cone of depression in the local area around the targeted homes to protect 

the low basements.  

Additionally, the figure below shows the typical shape of a cone of depression 

(logarithmic shape) in relation to the location of the well/drain (versus a linear (straight 

line) shape). Because it follows this logarithmic shape, you can see that the cone of 

depression is most significant nearest to the location of the pumping, which means that 

you can accomplish the same amount of drawdown with much less pumping by having 

the pumping located closer to the area you want to protect. 
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Question Four: 

So, the cone of depression would not only draw water from the existing, naturally occurring 

water that is now in the neighborhood, but it will also draw water from the lake, as is currently 

occurring with the existing pumping. This means that a certain amount of water will be flowing 

TOWARDS the homes from the lake. Likely, one third of the water that will be pumped from this 

new well will be from the lake, based on the current statistics for the existing pumping. However, 

it may be higher than that figure due to the fact that you have a highly impervious berm in the 

existing pumping scenario, whereas, I am guessing, there will be no barrier between the new 

water's edge and the dry land. Thus, water flow from the lake to the pump could be much 

higher.  

Response: 

The existing berm is not impervious and is not designed with materials that would 

prevent movement of water from Lake Hiawatha to the golf course. It is true that if there 

is cone of depression, water at a higher elevation will move to an area with a lower water 

elevation; but again, it is important to consider the rate of the movement through the 

ground, which is typically very slow.  
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Question Five: 

To be truly effective, enough pumping would have to be done to compensate for the extra 

water in the system due to the new water coming from the lake, and to also drain the existing 

water from the property that naturally drains away into the golf course today. Otherwise, you 

will effectively be backing up the water into the homes, as is currently occurring in the Lake 

Nokomis lagoon area.  

 

Response: 

The groundwater model used to evaluate the Hiawatha golf course area was based on the 

larger regional groundwater model developed for the Metropolitan Council for the 11-

county metropolitan area (the Metro Model 3). The model for existing and proposed 

conditions does account for the movement of groundwater through the ground. The 

existing conditions groundwater model was calibrated to groundwater monitoring well 

data in the golf course based on the estimated inflow and pumping rates. This calibrated 

model was then used to evaluate the proposed conditions and reduced pumping 

scenarios. 

 

 

Question Six: 

While this may reduce the overall level of pumping, because less golf course area is being 

cleared of water, it will also put water closer to the homes, which will likely saturate the land 

surrounding the homes. I say this, because, as the golf course property currently stands, there is 

no barrier to prevent the water from flowing away from the homes into the small park and golf 

course where it is absorbed, eventually making its way to the lake several blocks away. In the 

proposed scenario (Alternative B), the lake is less than a block from the homes, so you have 

taken away the large area of land that can draw away and absorb the naturally occurring water 

in the property occupied by the homes and the little park. The area that can draw away the 

water will be substantially smaller; only to the water's edge (yards away instead of blocks). Also, 

you will have placed the homes and the little park at the mercy of the unpredictable lake levels, 

and water pressure from the lake, which is currently the problem for the golf course. You've 

moved the problem from the golf course to the homes.  

Also, this pumping will be totally ineffective during the catastrophic storm, since the pumping 

station will, most likely, be under water, based on the little park being flooded in the past.  
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Response: 

The entire golf course and the small park area are within the FEMA-designated floodplain 

and are intended to store water during large flood events along the Minnehaha Creek. 

The existing pumping system is sized to handle the small amount of local stormwater 

runoff to the golf course ponds but is NOT sized to handle flood events where the berm is 

overtopped, and the golf course is flooded.  In existing conditions, if water would over 

top the berm and flood the golf course (as was the case in 2014), the pumping system 

would still take significant time to drawdown the water levels in the golf course, even 

after the creek water levels recede.  

 

Question Seven: 

On a related note, the MPRB has expressed concern over the level of pollution in Lake Hiawatha. 

Currently, 66 million gallons of water from Minneapolis storm sewers enters the golf course at 

44th St. and 19th Ave. S. This water is currently being cleansed by passing through the pond 

system on the golf course before it enters Lake Hiawatha. A consequence of flooding this part of 

the golf course, and bringing the water up to the western perimeter of the golf course, as 

proposed, is that the 66 million gallons of storm sewer water will be dumped directly into the 

newly expanded lake, thus adding untreated, polluted water to Lake Hiawatha. 

Response: 

It is true that the runoff directed to the golf course is being treated by the series of 

ponds in the golf course. The main method for treatment is related to the volume 

of standing water in the ponds which allows sediment particles and pollutants to 

settle out in the ponds. In the case of the existing ponds, this treatment volume is 

the depth of water below the elevation of 809.0 ft MSL, which is the elevation that 

the pond water levels are maintained. The water quality treatment volume in the 

existing ponds is ~16.6 acre-ft and the estimated average annual total phosphorus 

removal by these ponds is ~46 lbs of phosphorus per year. 

In the Alternative B proposed conditions (where by the wetlands have a gravity 

connection to the lake and have a more average water level of 812.8 ft MSL), there 

is actually the opportunity to develop significantly more water quality treatment 

volume and would allow for treatment of the larger watershed to the north that 

currently receives no treatment before discharging into Lake Hiawatha and 

Minnehaha Creek. Under normal creek flow and water level conditions, the 

Alternative B estimated water quality treatment volume is ~74.6 ac-ft and the 

estimated average annual total phosphorus removal would be ~229 lbs of 

phosphorus per year (this is five times more removal than by the existing ponds in 

the golf course). 
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Question Eight: 

One more question regarding the diagram for Alternative B in the MPRB document "Hiawatha 

Golf Course Area Water Management Alternatives Assessment,” June 2017, p. 6. It shows that 

two well pumps will be used, one at 43rd and 17th, and the other at the Longfellow Drain. The 

location of the pumping at the "Longfellow Drain" is unclear. The top diagram shows it to be in 

the little park southeast of 44th and Longfellow Ave. The side-view at the bottom of the page 

indicates that it is west of Longfellow Ave. which would put it somewhere in amongst the 

houses. Which is it? 

Response: 

In the referenced file, the Longfellow drain is shown as a dashed line in the plan view; 

however, in the schematic section, the location of the Longfellow drain was shown 

incorrectly and should be shown on the right side (“east side”) of Longfellow Avenue. The 

schematic section was intended to help understand the general pumping concept but is 

not drawn to scale or representative of a final system design. 

 

Question Nine: 

Also, you indicate that, of the 94 million gallons being pumped, 46% would be "seepage from 

the creek and lake". Right now, this seepage at the current edge of the lake is about 33%. You 

are indicating that, by moving the pumping and water across the street from the homes, the 

percentage of the water pumped from the lake will increase to 46%. This seems to bear out what 

I previously said; that "the water flow from the lake to the pump could be much higher", or 

almost half of the water being pumped. 

Response: 

Although the percentage of seepage volume pumped is higher, the overall magnitude of 

pumping is significantly lower. In existing conditions, the total pumped groundwater 

volume is 242 million gallons per year (which includes 81 million gallons per year of lake 

seepage). The estimated future groundwater pumping (assuming the average creek flow 

and lake level conditions) is only 94 million gallons per year (which 43 million gallons per 

year of lake seepage). So although the percentage of seepage that is pumped increases in 

Alternative B, the volume of seepage that is pumped is reduced by 38 million gallons. It is 

also important to note that stormwater is also pumped in existing conditions (65 million 

gallons) but would no longer need to be pumped for Alternative B. Overall, the reduction 

in pumping is estimated to be ~70% for Alternative B. 
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Question Ten: 

On another related note, I attended a meeting a few weeks ago where a woman talked about 

problems with her family home near E. 42nd St. and Bloomington Avenue S. She said that, after 

the park and ponds were created at that corner, homes in the neighborhood started 

experiencing sinking. She did not understand, until listening to the problems at Lake Nokomis, 

that it could be due to water being drained from the neighborhoods. I read a piece from a 

national expert on soils which said that peat type soil would expand when water is added, and 

contract when it dries up. So, as water was drawn from her neighborhood, it appears the land 

dried up, and contracted, and caused structural problems with the homes. This could be a 

potential problem for the neighborhood at 43rd and 17th, if you start removing more water 

from that neighborhood. 

Response:  

The well at 43rd and 17th is proposed because the groundwater modeling of the reduced 

pumping scenario indicated that there may be an increase in the regional groundwater 

elevations throughout the surrounding neighborhood from existing conditions. This is not 

an issue for homes at higher elevations. However, for some of the homes at the lowest 

elevations in the area, including those around the intersection of 43rd and 17th, a well is 

also proposed to compensate for the anticipated increase in the groundwater. Similar to 

the proposed Longfellow drain, this well will create a localized cone of depression to 

protect the low basements. Because the existing cone of depression is significant and has 

artificially lowered the groundwater levels in the surrounding watershed, the reduced 

pumping scenario will actually result in the soils being wetter than under existing 

conditions and should not lead to the structural issues due to contraction you refer to 

above. 

 

 


