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Summary Memorandum for Task 1: Data Collection and Analysis in Support of
EAW Preparation for No. Center Lake – No. Lindstrom Lake Channel Flowage
Project.

Chisago County, on behalf of the Chisago Lakes Lake Improvement District (CLLID) commissioned
Emmons and Olivier Resources, Inc (EOR) to complete Phase-I work in support of an Environmental
Assessment Worksheet (EAW) for the proposed restoration of the navigable channel between North
Center Lake and North Lindstrom Lake. This contract produced four technical memorandums pertaining
to: 1) existing wetlands, 2) wetland impacts, 3) water quality impacts and 4) lake level impacts.
Additionally, the original pre-feasibility memo from December 5, 2011 has been attached for reference.
This summary memo serves as an executive summary of the key findings from each technical memo.
Concept Designs
EOR evaluated three concept designs and compared the existing wetlands, water quality, and lake levels
to potential project conditions. Designs #2 and #3 are based on minor modifications to the original
concept design (Concept #1) presented to the CLLID Board in a December 5, 2011 memo from Dan
Fabian and Greg Graske. It is important to note that each of the concept plans require only isolated areas
of excavation (810 feet of the 3,900’ channel) to improve navigation and that upfront consideration was
given to minimizing disturbance.
Concept Design #1 was presented to the CLLID Board in a December 5, 2011 memo from Dan Fabian
and Greg Graske. The design involves three main areas of channel deepening and widening to maintain a
channel with a 20’ bottom and 3’ depth at 897.0’, the average water elevation of North Center and North
Lindstrom for the period of record. Section A (see Figure 1) is near the start of the channel at North
Center Lake. This section would be excavated approximately 2.5’ to 894.0’ and widened to a 20’ bottom.
Section C is located at approximate station 15+00 and involves widening the channel to 20’ without
lowering the profile. Section E is located downstream of Highway 20 and would be excavated
approximately 2.8’ to 892.0’ and widened to a 20’ bottom, matching the elevation of the new Highway 8
channel into south Lindstrom.
Concept Design #2 is similar to design #1 but reduces dredging in section E to an elevation of 894.0’
instead of 892.0’ to maintain the deep marsh upstream of Highway 20 under low water conditions.
Concept Design #3 is similar to design #2 but includes the installation of a removable weir at the outlet
of North Center to maintain water elevations in North Center under low water conditions when water
levels drop below the current outlet at 896.5’.
Concept Design #4 is if the highway 20 bridge is replaced at an elevation that does not impede boat
traffic but no channel work is completed.
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Figure 1. Concept Design Excavation Locations.
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Table 1. Comparison of Existing Conditions and Project Concepts.
Scenario

Navigability
(% of time
navigable)

Wetland
Impacts due
to
excavation*
(square feet)

Wetland impacts due
to changes in
hydrology

North Lindstrom Water
Quality Impacts

North Center
Lake Level
Impacts

Existing

0%

NA

NA

NA

NA

Concept #1

88%

13,235

No loss of wetland.
Deep marsh upstream
of Highway 20 will
revert to a shallow
marsh under low water
conditions
No loss of wetland or
change in typ1e.

Increases
TP
concentration from 21 to
22 ppb under high water
conditions and from 33 to
38 ppb under low water
conditions.
Increases
TP
concentration from 21 to
22 ppb under high water
conditions and from 33 to
38 ppb under low water
conditions.
Increases
TP
concentration from 21 to
22 ppb under high water
conditions and does not
impact water quality under
low conditions
NA

High water years:
0-3 inches lower.

Concept #2

Concept #3

Concept #4

88%

60%

** 2%, 37%,
42%

13,235

13,235

No loss of wetland or
change in type.

NA

NA

Low water years:
lake levels trend
~1’ lower.
High water years:
0-3 inches lower.
Low water years:
lake levels trend
~1’ lower.
High water years:
0-3 inches lower.
Low water years:
Negligible
reduction.
NA

*Analysis of impacts will need to be revised to reflect final channel design, construction methods and
timing of construction for a final determination of impacts.
**See discussion in 3rd paragraph of navigation section.
Navigation
Existing navigation is limited to small boats and canoes under some water conditions due to shallow
channel depths, narrow channels and low cord height of the Highway 20 Bridge. Pontoon traffic is not
possible under existing conditions.
Navigation for the concept alternatives was evaluated by reviewing the historical record of lake elevations
since elevation data were collected starting in the 1960s. Although the channel design depth is three feet
at the average water elevation (897.0 feet), the channel will still remain navigable for many watercrafts
until the depth of water in the channel is as low as one foot (895.0 feet). Due to gaps in the lake elevation
record, all dates are approximate. Navigability is similar for concept designs #1 and #2 with a period
from 5/25/1989 – 7/12/1991 and 11/17/2008-present with water depths less than one foot in the channel.
Concept #3 restricts navigation under the following time periods: 5/29/1962-5/10/1972, 6/16/19886/11/1993, 8/11/2000-11/13/2000, 7/23/2007-present.
Using this same method, the navigability of the channel was examined if no channel work was completed
but the Highway 20 bridge was replaced such that it would not impede boat traffic. Under this scenario
channel navigability would be possible when water elevations reached 897.3 feet. This translates into a
navigability of 42% if the bridge was replaced and no channel work was completed. This scenario is a
simplification of reality in that it doesn’t account for the width of the channel being inadequate in many
areas, particularly near cross sections A, C and E. To achieve a 10’ channel bottom with 1 foot of depth
throughout the existing channel requires a water elevation of 897.8’. Using this water elevation and
undertaking a similar analysis shows that navigability would be approximately 37%. To achieve a 20’
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channel bottom (to be analogous with the concept designs) requires a water elevation of 899.8’ greatly
reducing the navigability to approximately 2%.
In addition to navigation through the proposed channel this project would have some navigation impacts
to the shallow areas of North Lindstrom, North Center and South Center. Although this has not been
quantified, under some low water conditions North Lindstrom would have higher water elevations
(improving navigation) and North and South Center Lakes would have lower water elevations (decreasing
navigation). The channel between North and South Center has an elevation of approximately 893.3 feet
as surveyed in 2012; navigation within this channel may be restricted under extremely low water
conditions.
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Technical Memorandum 1: Assessment of the No. Center to No. Lindstrom
Wetland

Scope of Work
The work performed includes the following tasks:
• Field check of the national wetlands inventory map.
• Functional assessment of existing conditions.
• Functional assessment of project conditions.

Field Check of the National Wetlands Inventory Map
The project ecologist worked with the GIS specialist to perform an offsite evaluation of several years of
aerial photography, mapped soil units, and NWI polygons to perform preliminary wetland mapping and
classification.
On May 29 the project ecologist and field biologist collected point data soils, classified plant
communities, and ground-truthed preliminary mapping. The plant communities comprising the wetland
under consideration for the proposed flowage excavation are briefly summarized as follows, and
identified on Figure 1.
Shallow Marsh
Extensive areas of the wetland are dominated by Scirpus validus (soft stem bulrush), Bidens sp.,
Ranunculus flabellaris, Scirpus fluviatilus, Calamogrostis canadensis, Carex lasiocarpa cf., Sagitaria
latifolia, Polygonum persicaria, and Lemna minor. Large stands of Typha latifolia (common cattail) are
also common.
Wet Meadow
This fringing community around the shallow marsh is dominated by reed canary grass, with interspersed
stands of stinging nettle, jewelweed, occasional fox sedge, and common cattail.
Deep Marsh
This community is restricted to an immediate upstream location from North Lindstrom Lake.
Forest, shrub, and water predominates the land cover south of the wetland under evaluation (see Figure
1). One of the shrub wetlands in this area was visited and identified in Figure 1 as shrub carr. This
wetland is hydrologically disconnected at the surface from the marsh system under evaluation. It is an
alder-dominated shrub carr with a high presence of the ericaceous Chaemaedaphne caliculata, along with
Carex lasiocarpa, Spirea tomentosa, and numerous associated species.
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Soil characterization was performed May 29 primarily in the proposed excavation area near the outlet
from North Center Lake. The following table describes the findings at the point locations shown on
Figure 1. The description is focused on identifying the depths at which peat starts in this portion of the
wetland. As shown below, about half points had up to 3 feet or more of sandy substrate over top of the
peat. At points 4 and 10 the peat depth is greater than the 8-foot probe used to evaluate peat depth. It is
expected that the peat is greater than 8 feet deep for all points identified.
Map
Number
1
2
3
4
5
6
7
8
9
10

Point Soil Profile Description
Mineral to 0.2 feet
Mineral to 0.0 feet
Mineral to 2.5 feet
Peat 8+ feet and no mineral
Soft sandy mineral 3.0 feet
Soft sandy mineral 2.9 feet
Soft sandy mineral 2.7 feet
Soft sandy mineral 2.3 feet
Very soft sandy mineral 3.5 feet
No defined mineral layer 8+ feet

The existing conditions are a time period of low water elevations. This was determined based upon aerial
photo interpretation (maps not shown here) and hydrologic analysis without the project and during a time
period of high water elevation would be expected to have a larger proportion of deep marsh and reduced
area of shallow marsh.
Wetland Functional Assessment
The Minnesota Routine Assessment Method (MnRAM, version 3.0) for wetland functional assessment
was used for assessing both existing and project conditions. The existing conditions assessment was
based upon field conditions in May 2012, recent hydrologic modeling findings, and current land cover
data from the watershed.
The existing deep marsh/shallow marsh/wet meadow complex is approximately 26.5 acres, with an
immediate drainage area of 200 acres. Hydrologically it is a depressional/flow-through wetland that has
not been historically drained or altered. The soils are primarily Seeleyville muck, with Nebish loam of 612 percent slopes in the immediate 500-foot fringe. The surrounding land cover is about 85% natural
vegetation cover within 300 feet, thus providing excellent function for wildlife, erosion protection and
infiltration of surface water runoff.
The 2012 existing conditions are within an historical low water level time period. The project conditions
were evaluated in accordance with the concept plans described in the project hydrology technical memo.
Scenario 1 would provide a runout from the existing deep marsh at 892 feet and thus eliminating the
existing deep marsh. Scenario 2 would provide a runout at 894 feet and scenario 3 would involve a
removable weir. Both of these latter two scenarios would maintain the deep marsh water elevations under
future low water conditions.
Functions are assessed by scoring numerous physical and biological characteristics of the wetland.
Project conditions were based upon altering specific assessment characteristics to mimic the possible
future wetland conditions with a low water and high water future project condition.
The following wetland characteristics scored differently between existing and project conditions.
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Wetland
Characteristic

Existing (low water)

Project – low water
scenario 1

Project – high water
(or scenario 2 or 3)

Plant community
Amphibian breeding
potential hydroperiod
adequacy

Includes Deep marsh
adequate

No deep marsh
inadequate

Includes Deep marsh
adequate

Wetland Function

Existing (low
water)
Maintenance of Hydrologic Regime
high
Flood/Stormwater Attenuation
moderate
Downstream Water Quality
high
Maintenance of Wetland Water Quality
high
Maintenance of Characteristic Wildlife
high
Habitat Structure
Maintenance of Characteristic Fish
high
Habitat
Maintenance
of
Characteristic
moderate
Amphibian Habitat
Aesthetics/Recreation/Education/Cultural
moderate
Wetland Sensitivity to Stormwater and
high
Urban Development
Additional Stormwater Treatment Needs
high
Vegetative Diversity/Integrity
Deep marsh moderate; shallow
marsh – high; wet
meadow - low

Project –
scenario 1
high
moderate
high
high
High

Project –
scenario 2 or 3
high
moderate
high
high
hhgh

high

High

low

moderate

moderate
high

moderate
High

high
Deep marsh –
n/a; shallow
marsh – high; wet
meadow - low

high
Deep marsh moderate; shallow
marsh – high; wet
meadow - low

The functional differences are highlighted in bold in the summary table above. Amphibian habitat
changes with project scenario 1, and no change in wetland functioning is predicted for scenario 2 and 3.
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Figure 1. North Center to North Lindstrom Flowage Existing Wetland Plant Communities.
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Additional Work Performed
Floating bog management
Based upon review of bog removal efforts in various Minnesota locations, a 1-acre floating bog area
would require 500 dump trucks for offsite transport of drained bog material 1. This activity has to be
approved through a MNDNR aquatic plant management permit. The bog has to be a threat to property in
order to receive a permit, and is not to be removed in undeveloped areas.
Floating bogs as they are informally referred to are floating mats of wetland vegetation within deep marsh
areas of lake shoreline wetland. They are prized for their fishing habitat as well as secluded wildlife
nesting habitat. They can be decades old without creating undo concern for area recreational users2. The
decisions involved in removal are cultural, not environmental.
EOR’s examination of a series of historic site aerial photos shows that the channel wetland system
exhibits fluctuation in hydrology over decade-long intervals. During future high water intervals the
potential for floating bogs or vegetation mats to break loose will continue. Without significant threat to
property, it is not foreseeable that an application for removal of a floating bog within the channel wetland
would be approved.

1

Hanson, Bonnie Jo. 2003. Floating bogs removed from Big Lake.
http://www.paynesvillearea.com/news/headlinesarticles/archives/061803/0618bogs.html
2
Johnson, Eric. 2008. Hanson, DNR Criticized for Removal of Controversial Floating Island. The Lakeland Times.
http://www.lakelandtimes.com/main.asp?SectionID=9&SubSectionID=9&ArticleID=7687
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Technical Memorandum 2: Excavation of the No. Center to No. Lindstrom
Wetland

Scope of Work
The work performed includes the following tasks:
• Calculate areas of wetland excavation
• Professional judgment on wetland hydrology effects
• Detailed design considerations to minimize impacts

Calculate the Area of Wetland Impact From Excavation
In Technical Memo 1 – Wetland Assessment we provided the wetland classification, field-verified
wetland mapping of existing wetlands, and functional assessment under existing and project conditions.
Here we show the location of proposed wetland excavation to remove some of the substrate to allow
deeper water conditions under future high water time periods.
Figure 1 displays three proposed excavation locations and the square foot area of upland and wetland
involved. The channel outlet from North Center Lake excavates about 4200 sq ft of upland and 5700 sq ft
of wetland. The minor channel widening location excavates on shallow marsh. The channel connection
to North Lindstrom Lake primarily excavates upland and involves about 900 sf ft of wetland by the
bridge.
Wetland Hydrology Differences Between Existing and Project Conditions
The XP-SWMM model was used to assess future project conditions for two concept plans. The
methodology involves comparing water elevations within the wetland under existing conditions with
those that would have occurred had the channel been constructed during the period of analysis. Figure 2
shows a graph of the water elevations within the wetland over a 24-year period for both the existing
condition and Concept Plan #1. Under most circumstances the water elevation within the wetland
remains nearly unchanged. The exception to this is that during low water conditions such as the drought
of the late 1980s and the current low water period the deep marsh area drops to a lower elevation than
under existing conditions. Concept plan #2 has a similar effect (Figure 3), although the extent water
elevations in the deep marsh change under low flow conditions is reduced.
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Figure 1. Areas of Wetland Excavation.
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Figure 2. Modeled Water Elevations Comparison Within the Wetland for Concept Plan #1.

Figure 3. Modeled water Elevations Comparison Within the Wetland for Concept Plan #2.
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The existing conditions show a significant area of shallow marsh and a smaller lobe of deep marsh. From
historic aerial photo interpretation, during periods of high water most of the shallow marsh is deep marsh,
and those would be the conditions under which the proposed boating activity would occur. The bridge
excavation area is expected to result in a lower standing water level in the deep marsh during low water
periods (as in 2012), such that we reclassified the deep marsh as shallow marsh for the wetland functional
assessment. The deep marsh would then likely exhibit a high degree of emergent vegetation and be
similar to the existing shallow marsh. Under high water periods, the deep marsh conditions would occur
again.

Detailed Design Considerations to Minimize Impact
The proposed excavation would need to take into consideration the following details for final design.
These details are intended to minimize the affected area.
•
•
•
•
•

Perform excavation during frozen ground conditions to avoid compaction of the peat surface and
emergent vegetation root zone
Do not side cast any excavated material
Maintain the surface elevation from the excavated area to the adjacent wetland surface, thereby
retaining the existing sheet flow characteristics of the wetland
Determine the extent of side slope stabilization to minimize frequent re-excavation and the
potential impacts on adjacent vegetation
Determine the frequency of re-excavation for maintenance and the potential ongoing impacts
from this practice

A simple calculation of the potential area of wetland that would need to be mitigated is beyond the scope
of this memo. The above considerations would need to be taken into account beyond the excavated area
calculation provided earlier in this memo.
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Technical Memorandum 3: Water Quality Assessment of the No. Center to No.
Lindstrom Channel

Scope of Work
Water quality assessment was performed through the following two tasks.
Recreational boat traffic literature review was performed to evaluate the effects of motorized boats in
shallow backwater areas. This provides a basis for identifying potential channel regulations to avoid
potential effects to the channel area, wetlands, and downstream water quality.
The North Center Lake TMDL investigation findings were used in conjunction with the modeling
findings and wetland functional assessment to qualitatively assess the potential for downstream effects on
North Lindstrom Lake.
Recreational Boat Traffic Literature Review
Motorized boats and water resource effects studies range from large river backwater to small inland lakes.
This review focused on scouring and other wave energy effects on shoreline stability and erosion and the
subsequent loading of sediment into the waterbody. Asplund 1 evaluated powerboats, fishing boats,
pontoon boats, and jet skis, and reviewed six investigations of wave height and erosion. Studies to date
have been in rivers or narrow channels, not lakes, and are relevant to the channel wetlands area. Erosion
will vary depending upon the bank material, slope, and both height and frequency of boat passages.
Heights above 12-14 inches tend to erode almost all bank types. Speed limits must therefore be based on
their ability to reduce wave height below this threshold.
The U.S. EPA provides a comprehensive guide to addressing shoreline erosion2 that can be used
proactively to stabilize potentially vulnerable areas before wave action could cause problems. The
measures emphasize 1992 USDA-SCS soil bioengineering practices. This is an appropriate approach to
take for the channel narrows at the outlet of North Center Lake, as well as other similar type settings in
the project area.

1

Asplund, 2000. The Effects of Motorized Watercraft on Aquatic Ecosystems. Wisconsin Dept. of Natural
Resources. http://dnr.wi.gov/org/water/fhp/papers/lakes.pdf
2
U.S. EPA.Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters.
Chapter 6: Section IV. Streambank and Shoreline Erosion Management.
http://www.epa.gov/owow/NPS/MMGI/Chapter6/ch6-4.html
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Qualitative Evaluation Using Modeling Findings
The impact of additional flow through the channel from impaired North Center Lake on the water quality
of North Lindstrom Lake (unimpaired) was investigated using a BATHTUB water quality model during
periods of low flow (2008-2010) and high flow (2001-2007). The two lakes are not connected during low
flow under existing conditions, but are connected during high flow (Table 2). Model results predicted that
mean annual growing season TP concentrations in North Lindstrom lake due to additional flow through
the channel will increase from 21 to 22 ppb during high flow conditions, and from 33 to 36 ppb during
low flow conditions (Table 1and Table 2).

Table 1. North Lindstrom Physical Characteristics.
Characteristic
Lake area
133 ac
Littoral area (< 15 ft)
40% %
Mean depth
17.13
ft
Table 2. Project Effects on North Lindstrom Water Quality under Low and High Flow Conditions.
High Flow (2001-2007)
Low Flow (2008-2010)
Existing
Channel
Existing
Channel
BATHTUB Variable
Units
Conditions
Conditions
Conditions
Conditions
Watershed TP load
lb/yr
528.11
529.11
528.11
529.11
Upstream lake TP load
lb/yr
877
883
19.6
410
Watershed flow
Upstream lake flow
Growing Season Mean TP
Growing Season Mean Chl-a
Growing Season Mean Secchi

ac-ft/yr
ac-ft/yr
ppb
ppb
m

11,668
4,816
21
15
2.0

11,668
4,849
22
15
2.0

11,668
960
33
18
1.8

11,668
2,010
3638
2021
1.7

deep lake standard = 40 ppb TP and 1.4 meters secchi
shallow lake standard = 60 ppb and 1.0 meters secchi
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Technical Memorandum 4: Hydrologic Assessment of the No. Center to No.
Lindstrom Channel

Scope of Work
The work performed includes the following tasks:
• Develop an XP-SWMM model.
• Assess water elevations for concept plans.
Introduction
In support of EAW data development for the North Center/North Lindstrom channel an XP-SWMM
model was constructed for the CCLID. XP-SWMM is a Hydrologic and Hydraulic model that simulates
runoff, routing and storage. The design of this model is such that it will be a useful tool for a range of
water management projects that may be considered in the future, and is thus valuable for more than the
channel project currently under consideration.
Base Models
Two XP-SWMM models were previously created for portions of the study area. Where possible, the data
from these models have been incorporated into the updated district-wide model.
Wallmark Channel Model
An XP-SWMM model (WALLOUT_joc.xp) of the channel between Chisago Lake and Wallmark Lake
had previously been constructed by HDR Engineering. The hydraulics portions of the
WALLOUT_joc.xp model were used to define the channel without additional survey or reconnaissance.
Hydrology was not defined in this model.
Existing District-Wide Model
An existing district wide model (StrandDns.xp), also constructed by HDR Engineering, was also
reviewed but no data from this model was used in the new XP-SWMM model.
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Climatology
BASINS (USEPA) software was used to download the necessary climatological data to run a continuous
simulation. The XP-SWMM model requires 3 climatological inputs: precipitation, temperature and
evaporation. Data in BASINS was only from 1985 – 2009, so EOR compiled 2010 data from a mix of
sources other than BASINS to then utilize in the same method. Ultimately, the overwhelming majority of
data came from station MN212881, which is in Forest Lake at the southeast end of the modeled
watersheds.
Table 1 and Figure 1 show the annual summary of daily data. Although data are input into the model on a
daily time-step, it is useful to qualitatively evaluate the climate of the analysis period by reviewing annual
trends. 1987-1990 was an historical drought with high evaporation and low precipitation, and was
reflected in the low lake elevations recorded throughout the district during that time period. Then in
1991, 1993 and 1995 precipitation exceeded evaporation and lake elevations rebounded. By 2000 the
lakes were again dropping due to 3 of the previous 4 years having below average precipitation. 2002
brought more rain and high lake elevations for the last time in the historical record. In the years 20032010 the climate has been characterized by average precipitation and below average evaporation.
Table 1. Annual Summary of Climatological Inputs.
Average High
Average Low
Year
Temperature
Temperature
1986
55
36
1987
61
39
1988
58
34
1989
56
32
1990
60
36
1991
58
35
1992
56
36
1993
55
34
1994
57
35
1995
56
35
1996
54
32
1997
56
35
1998
61
39
1999
60
38
2000
58
36
2001
60
37
2002
58
37
2003
58
35
2004
57
35
2005
58
36
2006
59
37
2007
57
35
2008
54
31
2009
55
32
2010
58
34

Evaporation (in)
34
42
45
38
38
33
34
31
35
32
36
31
35
36
35
34
33
35
33
32
34
34
31
31
32

Precipitation (in)
35
21
26
22
34
40
25
36
33
41
33
29
35
32
28
34
42
31
31
33
32
32
27
25
35
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Figure 1. Annual Evaporation and Precipitation.

Precipitation
The XP-SWMM model requires hourly precipitation data to perform continuous runoff simulation.
Because daily recorded data are more commonly recorded, we used the BASINS method of
disaggregating daily data into hourly time-steps based on nearby hourly gauges.
We primarily used observed daily data from station MN212881 Forest Lake 5NE. This site contained the
most complete record of daily precipitation data in the area. EOR used observed hourly data (used to
disaggregate the daily data to hourly) from these additional stations:
•
•
•
•

MN213202 Golden Valley (53 km southwest of MN212881)
MN215435 MSP (56 km southwest of MN212881)
WI474894 Luck (43 km northeast of MN212881)
WI475948 New Richmond (38 km southeast of MN212881)

We converted station MN212881 daily data to hourly data using BASINS whereby the daily value is
distributed according to one of several secondary hourly stations, using the one whose daily total is
closest to the daily value of the MN212881 station. The tolerance for this comparison was 50%, which
resulted in 10% of the data being converted to daily values by triangular distribution centered on the
middle of the day. 2010 hourly and daily data were retrieved from the same station from the National
Climatic Data Center website and the Minnesota Climatology Website. These data are formatted and
referenced as an interface file with the extension *.RIN in XP-SWMM.
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Temperature
The degree-day snowmelt routine used in XP-SWMM requires daily minimum and maximum
temperatures. The Forest Lake station MN 212881 was retrieved in BASINS and the 2010 data was
retrieved from the same station via the Minnesota Climatology website. EOR formatted and referenced
data as an interface file with the extension *.TIN in XP-SWMM. Figure 2 shows the average annual high
and low temperature for the period of analysis.
Figure 2. Annual daily High and Low Temperatures.

Evaporation
We used the Penman Pan evaporation method to calculate maximum potential evaporation in BASINS.
This method requires minimum and maximum daily temperatures, solar radiation, wind movement, and
dewpoint. Minimum and maximum temperatures from the main site (MN212881) were used. Daily
solar radiation, daily wind movement, and daily dewpoint temperature data from 1985-2009 was retrieved
from BASINS at the nearest station, which was the MN215435 MSP. 2010 data were retrieved from:
• Daily solar radiation at Sandstone, MN (SANDSTONE 6 W) – NCDC (U.S. Climate
Reference Network) website
• Dewpoint temperature at MSP Airport – Utah State University website
• Wind speed at MSP Airport – National Climatic Data Center website
We calculated daily Penman Pan evaporation values for the entire year and multiplied by the lake surface
area to get a daily account of flow rate loss from the lake for the period of record. Although we
calculated evaporation for the entire season the values are only valid for free-water conditions. To
account for ice-covered lakes, evaporation was set to zero for the winter period December 15 - April 9
(median ice-out of Forest Lake). Although some evaporation (sublimation) could occur during this period
it is likely negligible due to ice/snow cover.
Maximum potential evaporation values were calibrated to actual evaporation values by applying a
coefficient of 0.6 to match the average annual evaporation from the MN Hydrology Guide of 34.5”/year.
Because evaporation is a very important part of the overall water budget to the chain of lakes it was
entered as a daily time-series of flow out of each lake. As opposed to using monthly values, this method
allowed more detailed evaporation modeling.
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Runoff (Hydrology)
Watershed hydrology is the portion (layer) of the model that uses the climatological data as inputs and
generates runoff volumes and rates from rainfall and snowmelt events. The most important aspects of the
hydrology layer are drainage area, impervious cover and soils; although depressional storage, slope,
various snowmelt factors are also used in the model.
Watersheds
Watersheds were defined for each of the 28 major water bodies throughout the district (Figure 3). This
includes all named lakes and some wetlands of regional importance. Watersheds were hand delineated
based on watersheds previously defined for the Sunrise River SWAT model and 2-foot contour mapping.
Impervious Area
The impervious cover throughout the district was defined using the National Land Cover Dataset from
2006 (NLCD 2006). Three types of impervious land cover are defined in the NLCD 2006; Low Intensity,
Medium Intensity, and High Intensity. After comparing these classifications to the 2006 aerial imagery
they were assigned impervious percentages as 35%, 65% and 100%, respectively. Additionally the area
of the water bodies within each watershed was given an impervious percentage of 100%. These
impervious covers were combined to give the total impervious area within each watershed.
Pervious Area Infiltration
Pervious area infiltration and runoff was defined using the Horton infiltration methodology. This method
allows for continuous simulation of soil water holding capacity and associated infiltration. In this method
we define a maximum infiltration rate (occurring when the soil is dry and the beginning of a storm) and a
minimum infiltration rate which approaches the saturated hydraulic conductivity once soils are saturated.
(Table 2, Figure 4)
Table 2. Horton Infiltration Parameters.
Hydrologic Soil
Maximum (initial) Infiltration
Group
Capacity [in/hr]
A
7.5
A/D
1.5
B
4.5
B/D
1.5
C
3
D
1.5

Minimum (Asymptotic)
Infiltration Rate [in/hr]
0.38
0.03
0.23
0.03
0.10
0.03
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Figure 3. Watershed Map.
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Figure 4. Map of Hydrologic Soil Groups.
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Hydraulics
The hydraulics portion (layer) of the model contains the storage within each of the 28 lakes and wetlands
modeled and the pipes and open channels that define the routing of water between these storage areas.
The inputs to this portion of the model come directly from the output of the runoff layer of the model.
The hydraulics layer calculates water elevations within the lakes and flows through pipes and channels
throughout time and is where the majority of the results of the analysis come from.
Storage
Storage was defined in each of the lakes in two different ways depending on the availability of
bathymetry. Where bathymetry was available in the larger lakes, storage was defined by calculating the
area of each bathymetric contour down to a maximum depth of 15 feet. For lakes without bathymetry, the
surface area of the public water inventory (PWI) was used and held constant given a maximum depth of 5
feet.
Routing
Some pipe and channel data was available in the existing Wallmark channel XP-SWMM model and was
used as-is in the model for this channel. In most other cases, culverts and channels were field surveyed to
verify critical information. For the smaller water bodies (Thompson, Holmquist, Anderson Marsh,
Pearson, Blooms and Ogrens) with open channel outlets, an elevation and dimension were assumed based
on 2-foot contours and field investigation.
Chisago Lake Outlet
The outlet of Chisago Lake to Green Lake consists of a multistage, gated weir with an operating plan.
The structure and operation has been simplified in the model based on the operation plan in the 2005
Emergency Management Plan Revision, Chisago Lakes Outlet Project (HDR 2005). The outlet has been
modeled as a bendable weir that flows to a 36” RCP pipe at 0.1% slope. Outflow starts over the weir at
899.2’ and stops at 898.7’. This is a minor simplification of the weir in that there are some isolated cases
in the mid-90’s and early 2000’s where flow may have occurred because of forecasted high water
elevations (e.g. lake drawdown prior to snowmelt). Because there is no record of this activity it has not
been incorporated into the outlet operation.
Lake Ellen Outlet
The control of the Lake Ellen (Green Lake) outlet is set at a fixed elevation of 891.05’ as surveyed in the
Spring of 2012. This simplification may result in under predicting water elevations in Green Lake for late
fall periods where the outlet would be fully closed. This situation appears to have occurred in 3 years
(1995, 2003 and 2004) based on water elevation monitoring in Green Lake.
North Lindstrom Outlet
The North Lindstrom outlet to South Lindstrom is currently under construction. The existing structure is
an 8’x10’ box culvert (Figure 5) with the upstream invert elevation set at 895.2’ as surveyed by EOR in
2012. There was additional sediment accumulation at the upstream end of this culvert at an elevation of
896.4’, approximately 1.2’ deep. Because there is no way to account for accumulation of sediment in the
model, the original invert elevation was used in the calibration model.
The new outlet (under construction, Figure 6) is an open channel with a bridge crossing that will lower
the bottom elevation by 3.2’ to 892.0’. This new crossing will have a 24’ bottom with 2:1 sideslopes and
was modeled as a trapezoidal channel in the hydraulics layer of the existing condition model.
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Figure 5. North Lindstrom Lake – Historic Outlet.

Figure 6. North Lindstrom Lake – Existing Outlet (under construction and copied from plan set
for State Project 1301-13001, dated 9/27/11).

Groundwater
Groundwater is a very important hydrologic component of the chain of lakes. Previous groundwater
studies and have shown that the lakes in this area lose water to the regional groundwater. (HDR 2010)
This study measured the water elevation of lakes throughout two winters and estimated outflow based on
drop in water elevation (Table 3). The results over the course of the two years are highly variable. In the
first year, all of the lakes studied had significant losses to groundwater. During the second year only 3 of
lakes studied had small losses, while the others showed no loss at all. This is likely due to a difference in
water elevations between the two studied years.
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Table 3. Summary of Results of the Lake to Groundwater Interaction Study (HDR 2010).
2007-2008
2009-2010

Lake
Chisago
Green
Little Green
North Center
North Lindstrom
South Center
South Lindstrom

Starting
Ending
Elevation Elevation
(ft)
(ft)
895.73
895.39
891.03
889.51
891.26
890.30
896.72
895.41
895.76
895.28
896.72
895.41
895.76
895.39

Flow
Rate
(cfs)
1.84
14.54
1.30
6.09
0.41
7.03
1.12

Starting
Ending
Flow
Elevation Elevation Rate
(ft)
(ft)
(cfs)
893.01
892.86
1.07
888.86
888.85
889.41
889.40
894.35
894.34
897.09
896.75
0.40
894.35
894.34
893.01
892.86
0.66

Using the HDR study as a guide to account for the loss of water from the lakes to the groundwater, rating
curves were created for North Center, North Lindstrom and South Lindstrom/Chisago Lakes.
Calibration
The model was calibrated to lake elevations for the period of 1986-2010. The original model showed less
annual lake fluctuation than recorded. For instance, it is common for North Lindstrom Lake to fluctuate
by 2 feet over the course of a season and the original model regularly showed a bounce of approximately
1 foot. This same pattern was exhibited at other lakes so a model-wide change to runoff parameters was
examined.
Because of the high confidence in our impervious surface calculation and the high variability in runoff
from pervious areas, the Horton infiltration parameters were modified. Horton infiltration parameters
were reduced throughout the watershed from the originally calculated values by a factor of 2. This
produces 13.8 inches/year of runoff, more than the 9”/year listed for the area in the Hydrology Guide for
Minnesota. Because the values in the hydrology guide were based on regional curves of streamflow, it is
likely that they underestimate annual runoff volume on a smaller watershed with a high percentage of
waterbodies as is characteristic of the district.
With these modifications, the annual lake fluctuations and the overall water budget can be matched.
Although elevations are not always matched the overall hydrology of the system and water balance are
correct which are the two most important factors in this model today. To improve upon this calibration a
more detailed groundwater analysis would need to be conducted that is outside the scope of this project
and unnecessary to achieve accurate outputs from the model for the purposes of the EAW.
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Model Runs and Results
Four different scenarios were simulated for the period of analysis: an historic run, an existing run, and 2
concept plan runs (Concept plan #3 not explicitly modeled). The historic run was used for calibration and
the existing condition model was used as a baseline to compare the alternative concepts plans to
determine impacts.
Impact of North Lindstrom Lake Outlet Replacement
The impact of the replacement of the North Lindstrom Lake outlet with an open channel at a lower
elevation has been studied by running the continuous simulation with the box culvert and the open
channel and comparing lake elevations for the simulation period. Figure 7 shows the impact of the
culvert replacement on lake elevations through time. It shows that over most water conditions the change
has no impact on water elevations within either lake. Under very low water conditions, it shows lower
lake elevations for North Lindstrom and slightly high water conditions for South Lindstrom. There is
very little effect on South Lindstrom from this structure change (Figure 8)
Concept Design #1
Concept Design #1 was presented to the CCLID Board in a December 5, 2011 memo from Dan Fabian
and Greg Graske. The design involves 3 main areas of channel deepening and widening. Section A (as
described in the memo) is near the start of the channel at North Center Lake. This section would be
dredged approximately 2.5’ to 894.0’ and widened to a 20’ bottom. Section C is located at approximate
station 15+00 and involves widening the channel to 20’ without lowering the profile. Section E is located
downstream of Highway 20 and would be dredged approximately 2.8’ to 892.0’ and widened to a 20’
bottom.
The results of this analysis (Figures 9 and 10) show impacts to water elevations within the lakes under
low water conditions and very little impact under normal/high water conditions. During low water
conditions additional water is conveyed from North Center to North Lindstrom increasing water
elevations within North Lindstrom and decreasing elevations within North Center. Under low water
conditions North Lindstrom would maintain water elevations approximately 1-1.5 feet higher than
existing conditions and North Center would trend approximately 1-2 feet lower than existing.
Concept Design #2
The second concept design is similar to design #1 but involves reduced dredging in section E to an
elevation of 894.0’ instead of 892.0’ to protect the deep marsh under low water conditions. The results
(Figures 11 and 12) show similar water levels in each lake to Concept #1. (see previous section for
discussion of impacts)
Concept Design #3
The 3rd concept design is similar to design #2 but involves the operation of a removable weir at the outlet
of North Center to maintain water elevations in North Center under low water conditions. The effect of
this weir on lake elevations was not explicitly modeled using the XP-SWMM model because of the
introduced complexity of modeling a new movable structure. Assuming that under low water elevations
(North Center @ 896.0) that a weir would be put in place, the difference in water elevations in North
Center and North Lindstrom would be negligible compared to existing conditions.
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Figure 7. The Impact of the North Lindstrom Outlet Replacement on Historic Water Elevations
of North Lindstrom Lake.

Figure 8. The Impact of the North Lindstrom Outlet Replacement on Historic Water Elevations of
South Lindstrom Lake.
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Figure 9. The Impact of Concept #1 on Historic water elevations of North Lindstrom Lake.

Figure 10. The Impact of Concept #1 on Historic water elevations of North Center Lake.

Emmons & Olivier Resources, Inc.
651 Hale Ave N, Oakdale, MN 55128

p: 651.770.8448

f: 651.770.2552

www.eorinc.com

memo
14 of 14
Figure 11. The Impact of Concept #2 on Historic Water Elevations of North Lindstrom Lake.

Figure 12. The Impact of Concept #2 on Historic Water Elevations of North Center Lake.
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Date |

December 5, 2011 (Revised 12-19-2011)

To |

Chisago Lakes Lake Improvement District Board

cc |

Jerry Spetzman, Chisago Co. Water Resource Manager

From |

Dan Fabian, P.E.
Greg Graske, P.E.

Regarding |

Summary of Results of Preliminary Feasibility Investigations for Proposed
Restoration of the Navigable Channel between North Center and North
Lindstrom Lakes

Chisago County, on behalf of the Chisago Lakes Lake Improvement District (LID) commissioned
Emmons and Oliver, Inc (EOR) to complete preliminary feasibility investigations into the proposed
restoration of the navigable channel between North Center Lake and North Lindstrom Lake. The
investigations included feasibility level survey, development of conceptual channel design, determination
of permitting requirements and this memo summarizing our findings and recommendations for next steps.
Channel Background and Need
Per the 1973 Water Level Study of the Chisago Lakes Chain, when this area was first surveyed from 1847
to 1849, South Center, North Center, North Lindstrom, South Lindstrom, Chisago and Bull Lakes were
one lake known as Big Lake. In the 1888 Plat they are simply referred to as Chisago Lake (refer to
Attachment 1). The lakes were high at the time of the original land survey (approximately elevation 900)
and passage between the now individually named lakes was quite feasible. The narrows between North
Center Lake and North Lindstrom Lake was then only a small passageway on Big Lake. Improvements
were probably made on the narrows for later steamboat navigation. In Pioneer days a barrel factory was
operating at Chisago City and the finished barrels were transported through the chain of lakes to the east
end which is now called Ogren Lake. Since those early days water levels in the chain of lakes has
experienced significant fluctuations as well as development as the lakes have proven a popular place to
live and work. In the mid 1980’s an outlet from the chain of lakes was constructed to alleviate flooding
that occurs during periods of high water levels.
Development of the area has resulted in construction of a supporting rail and road system that has
included the construction of bridges and culverts to allow roads to be built across the various water
passages. The road crossings have restricted navigation on the chain of lakes. The existing County
Highway 20 (North Lakes Trail) bridge that crosses the west end of the passage from No. Center Lake to
No. Lindstrom Lake has a low chord elevation of about 900.7 which is only 0.5-ft above the OHW
elevation of 900.2-ft that has been established for No. Center and No. Lindstrom Lakes. The result has
been to restrict navigation between the lakes when water surface elevations are otherwise high enough to
allow boat travel. At the east end of the passage, the entrance from No. Center Lake is restricted by the
shallow elevation and narrow current channel, restricting navigation during periods when water surface
elevations would otherwise allow boat travel. This area has reportedly been narrowed by filling and made
shallower by erosion and sedimentation due to runoff and wave action.
As previously mentioned the Chisago Lakes Chain of Lakes is a very desirable place to live and recreate.
An August 2007 survey of watercraft on the “Big Lake” recorded over 600 pontoons, which are used
primarily for slow speed touring of the lakes (refer to Attachment 2). The lakes are also very popular for
fishing, and general water recreation activities. Restoration of the No. Center to No. Lindstrom passage
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would restore recreational navigation benefitting the nearly 1000 properties on the chain of lakes as well
as area residents and visitors. During periods of normal water levels it would provide an opportunity to
travel over 8.5 miles from the south end of So. Center Lake to the south end of Chisago Lake on over
3000 acres of water. At that size “Big Lake” would be the second largest in the Metropolitan Area,
second only to Lake Minnetonka. The expected increase in lake activities from residents and tourists
would also benefit lakeside businesses and other local establishments in downtown Lindstrom, Chisago
City and Center City. An ancillary benefit to construction of improvements to restore navigation would
be the establishment of a channel maintenance program with clearly defined boundaries and
responsibilities.
The LID has recognized the importance of recreational navigation to the residents (and visitors) of the
LID in the establishment of the Water Resource Management Plan Goal No.5 to “Restore, improve and
maintain navigation channels between lakes”. Implementation of this goal has to be balanced with the
requirements of Goal No.1 to “Preserve, protect and enhance water quality within the Chisago Lakes
watershed”.
Channel Concept Design
• Feasibility Survey
A feasibility level survey, consisting of a channel profile and representative cross-sections, was
conducted to determine the existing conditions of the channel from No. Center Lake to No. Lindstrom
Lake. Refer to Figures 1 to 7. The survey noted a defined channel with mineral bottom at Station
3700 (outlet from No. Center Lake), Station 1700, and Station 75 at County Hwy. 20 Bridge. The
reach from Station 3500 to Station 1900 widens into wetlands with soils consisting of approximately
1.5-ft of vegetation matt and roots on top of muck of varying densities exceeding the 4-ft depth of the
tile probe used. From Station 1700 to Station 0 the bottom is harder (esp. where there is a defined
channel).
•

Development of Channel Concept Design
Initial discussions for the channel concept ranged from only raising the Hwy 20 Bridge to a dredged
channel from No. Center Lake to No. Lindstrom Lake with a channel invert of 892.0 to match the
channel invert between No. Lindstrom and So. Lindstrom Lakes. In developing the criteria for the
channel concept design a review of historical water surface elevations and aerial photos (refer to
Figures 8 to 12) were evaluated along with what constitutes an acceptable recreational navigation
channel.

•

Selected Concept Design Criteria
The following criteria was established for the channel concept design:
o Minimum 3-ft channel depth.
o Minimum 20-ft channel bottom width.
o Channel sideslopes as needed to avoid conflicts, and to provide as stable of a channel as possible.
o Channel bottom elevation of 894.0 for channel improvements upstream of Station 1500.
o Channel bottom elevation of 892.0 for the Co. Hwy 20 Bridge to No. Lindstrom Lake to match
the channel bottom for the connection between No. Lindstrom Lake and So. Lindstrom Lake.
o “No Wake Zone” designation for the entire channel length.
The concept design was further refined by the following assumptions:
o Assume a water surface elevation of 897.0. Based on a review of historical water surface
elevations since 1968. Water surface elevations were at or above this elevation for a majority of
years (refer to Figure 8).
o Assume that once water surface elevations recover above elevation 897.0 the chain of lakes will
fluctuate together until the watershed goes through another period of dry weather resulting in low
water surface elevations.
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Assume that once water surface elevations recover above elevation 897.0 the wetlands will revert
back to more open water type wetland allowing navigation similar to what is shown in the 2003
and 2008 aerial photos (refer to Figure 10 and Figure 11). Input from managers who have been
long time residents of the LID provided antidotal support of this assumption.
Implementation of the selected concept design would result in channel improvements from about
Station 3500 to Station 3900 (refer to Figure 3 - Section A); from about Station 1600 to Station 1900
(refer to Figure 5 - Section C) and from Station 0 to Station 110 (refer to Figure 7 - Section E).
o

•

•

Existing gas and electric utilities were reviewed for potential conflicts that would require either a
change in the design or relocation of the utility. One conflict was identified at the outlet from No.
Center Lake. Excel Energy has a buried 4-in gas main crossing the channel. Preliminary
conversations with the utility design engineer indicated that the gas main would need to be relocated
to a lower elevation and that this is a fairly routine process. There is also an overhead electric line at
this location but it is not expected to conflict with the project. The responsibility for costs associated
with relocation of the gas line would depend on the utilities easement requirements would need to be
negotiated with them.
A program would need to be established for future maintenance needs if the channel restoration work
is implemented. The maintenance program will also need to address vegetation that impedes
navigation that is outside of the restored sections after water surface elevations recover (i.e. floating
bogs)

Easement Requirements
Most of the work for implementation of the concept design would occur below the OHW elevation of
900.2 ft. Permanent easement requirements for work below the OHW needs to be further investigated by
LID legal staff. In the meantime it should be assumed that any necessary land for the channel easement
will need to be purchases in fee from the underlying owner. Temporary and/or permanent easements will
also need to be obtained for construction access and future maintenance access in addition to the actual
construction areas. The property owner on the north side of the channel is the Blue Waters Leisure Park,
LLP. The south side of the channel is park land owned by the City of Lindstrom. Chisago County owns
the County Hwy. 20 Bridge and associated road right-of-way. The south side of the channel outlet from
No. Center Lake is owned by Diane John and the Chisago Lakes Township as road right-of-way.
Permitting Requirements
A meeting was held on September 26, 2011, with permitting agencies to review the concept design for the
proposed project and identify permitting requirements and submittal needs (Refer to Attachments 3 & 4).
The permitting agencies and others in attendance were the MNDNR, MPCA, Chisago County, City of
Lindstrom, Chisago SWCD and the LID. The minutes from that meeting are attached at the end of this
memo. A separate meeting was held with the US Army Corps of Engineers representative and LID
representatives on October 20, 2011. Similar comments were received during that meeting. The
following likely permit needs were identified:
• A MN Dept. of Natural Resources Permit for Work in Public Waters (below the OHW elevation of
900.2-ft) and a permit for aquatic vegetation management for any impacts to flora and fauna.
• A MPCA 401 Water Quality Certification; NPDES Construction Permit and a Notification for
disposal of dredge materials.
• A U.S. Army Corps of Engineers Section 404 Permit.
• A Chisago County WCA Permit (for any impacts to wetland above the OHW).
• A Chisago County Grade and Fill Permit (for removal and deposition of fill materials).
• Project will need to be allowed under local ordinances (i.e. shoreland ordinance) before being
considered for state permits.
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The voluntary or required preparation of an Environmental Assessment Worksheet (EAW) was also
discussed during the meeting and recommended by the permitting agencies. The following items were
identified for providing information to the EAW as well as needed for future permit submittals:
• A detailed wetland vegetation survey including an assessment of the likely impacts to wetland
vegetation resulting from the proposed project. The assessment should include a MNRAM evaluation
of the wetland flowage for pre and post project conditions.
• The hydrologic impacts of the project will need to be modeled and compared against the existing
conditions. The model would also be used to estimate changes to lake water surface elevations as
well as hydraulic impacts to the wetlands. The question of how water level differences between No.
Center and No. Lindstrom Lakes would be affected during times of low water should be included in
the analysis. Bull Lake will need to be included in the analysis. The computer program used will
need to have capabilities of extended period simulations (meaning the ability to model several years
worth of precipitation data) to answer the identified questions (i.e. XPSWMM or similar program).
• The EAW should address how the project may affect water quality differences between No. Center
Lake (a nutrient impaired lake) and No. Lindstrom Lake (a non-impaired lake).
• The EAW should address the question of how might the ecological value of the project area be
affected – flora, fauna, endangered species, off channel habitat favoring different species, and how
might the project shift the balance.
• Channel soil borings and bottom core samples will be needed wherever alterations are proposed.
These will be needed to design the channel, to identify past channel filling, to evaluate impacts of
boat traffic stirring up bottom sediments and help determine where dredge materials can be disposed
of properly.
• Channel ownership will need to be determined.
In addition to the items mentioned above the concept design will need to be further developed into
preliminary design plans of sufficient detail to submit with the EAW and to eventually be completed to
final design plans for submittal with permit applications if Chisago County, on behalf of the LID decides
to pursue implementation of the project. The process of gathering and analyzing the data to inform the
EAW should also be used to guide the development of the preliminary design in an iterative process. (i.e.
make revisions to the preliminary design as needed to minimize any adverse environmental impacts that
might be identified during the process).
Recommendations
Based on our review of the information developed for this prefeasibility assessment the construction of
the channel improvements identified in the concept design appear feasible pending an assessment of
potential environmental impacts.
The recommended next steps are:
• Complete the data gathering and analysis necessary for preparation of the EAW and Preliminary
Design.
• Develop the Concept Design into a Preliminary Design, making revisions to the preliminary design as
needed based on results of the data gathering and analysis effort. Of the three channel improvement
areas identified in the Concept Design, the raising of the County Hwy 20 Bridge should be considered
the highest priority since it significantly restricts navigation between the lakes even if water levels
recover to the OHW elevation of 900.2. The next highest priority area would be the improvements to
the outlet from No. Center Lake and then the internal improvements by Section C.
• Preparation of an EAW for the proposed project.
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North Center to North Lindstrom Channel Meeting
September 26, 2011
Chisago County Government Center
Attendees:
Jeffrey Berg
Chris DuBose
Dan Fabian
Jeff Fertig
Bud Kapell
Christopher Klucas
Craig Mell

DNR Waters
Chisago LID
Emmons & Olivier
Chisago County
Chisago LID
MPCA
Chisago SWCD

Denise Martin

Chisago County Press

John Olinger
Dean Paron
Janet Reiter
Jerry Spetzman
Casey Thiel
Al Wahlgren

City of Lindstrom
DNR Fisheries
Chisago County
Chisago County
Chisago SWCD
Chisago LID

The purpose of the meeting was to provide permitting agencies an overview of the proposed
project and to take input from agencies about their concerns, permitting requirements and
submittal needs.
Overview of meeting:
The Chisago Lakes Lake Improvement District (LID) is exploring the possibility of restoring
or improving navigation between North Center and North Lindstrom Lakes. As part of the
process, Emmons & Olivier Resources, Inc. is developing a concept plan and preliminary
feasibility study.
Dan Fabian (EOR) provided an overview of the preliminary design of the project. The
project would remove fill and debris at the inlet from North Center to provide for a channel
with a 20 foot width bottom with trapezoidal channel with 2:1 side slopes where possible.
The channel inlet from North Center Lake (Section A on map) would have a bottom
elevation of 894. This elevation is ½ foot lower than the bottom of the North Center to South
Center bridge. There would be minor cleanout of a narrow area by Section C (on map) with
a bottom elevation of 894. At the outlet of the channel to North Lindstrom, the work is
planned to be completed when the new bridge is constructed. The bottom elevation is
proposed to be 892 to match the channel elevation between North and South Lindstrom
Lakes.
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Multiple handouts were provided including:
North Lindstrom to North Center Channel
Profile
Map of overall project area with cross
sections
Section A graph
Section B graph
Section C graph
Section D graph

Section E graph
2010 Aerial map
2008 Aerial map
2003 Aerial map
1991 Aerial map
North Center and North Lindstrom Water
Surface Elevations – Historical

Dan Fabian posed the following questions to the group:
What are permitting requirements?
What are permitting requirements for long term maintenance needs
What additional information is needed by permitting agencies?
What are the environmental concerns?
All agencies are requested to provide their comments and requirements in writing to
Dan Fabian and Jerry Spetzman.
Jeff Berg (DNR) offered that the DNR has jurisdiction over areas beneath the Ordinary High
Water (OHW) level – 900.2. The DNR’s primary concern is for impacts assuming the water
surface elevation is at the OHW of 900.2. Activities requiring a “Public Waters Work Permit
includes excavation, altering water hydrology or lake dynamics. The permit would need to
be sponsored by a public agency. Questions he has include what is the goal of the proposed
project, why were the proposed channel design and bottom elevation numbers chosen. Is the
proposed channel going to be stable? Soil borings will likely be needed to evaluate channel
design stability. Additional concerns that DNR will have is how might the ecological value
of the project area be affected – flora, fauna, endangered species, off channel habitat favoring
different species, and how might this shift the balance? Impacts to flora and fauna will likely
require a aquatic plant management permit from DNR for initial project and future
maintenance (i.e. floating bog management). Additional questions that will be asked by
DNR is why do we need to do this project and not leave things as they are, (what are the
existing conditions and why isn’t this adequate)? The DNR’s basic approach in evaluating
the permit application will be to evaluate the benefits (i.e. positives such as improved
recreation and navigation) vs. costs (i.e. negative impacts to resource and environment) of
the proposed project. Project will first need to be allowed under existing local ordinances,
i.e. the existing shoreland ordinance.
Bud Kapell (LID) provided a historical perspective of the project area and historical use of
the channel for navigation.
Jeff Fertig (Chisago County WCA) offered that Chisago County has jurisdiction over
wetland areas above 900.2 (OHW). Therefore, a county WCA permit would be required for
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any impacts to wetlands above the OHW. Additionally, a grade and fill permit would be
needed for removal and deposition of fill materials.
Overall, group consensus that a County Board resolution would be needed to begin the
process to apply for a permit.
The group discussed the requirements for an Environmental Assessment Worksheet. As the
project is very close to meeting, the threshold triggering an automatic EAW the LID Board
will consider the option of recommending to the County Board that a Voluntary EAW be
completed for the project. It was discussed that the even though permits could be
individually sought for the various portions of the proposed project the EAW would need to
include all likely components of the project. The EAW should include the following items:
• A detailed wetland vegetation survey including an assessment of the likely impacts
to wetland vegetation resulting from the proposed project.
• The hydrologic impacts of the project would need to be modeled and compared
against the existing conditions. Model would be used to estimate changes to lake
water surface elevations as well as hydraulic impacts to the wetlands. Bull Lake
would need to be included in the analysis. Fabian (EOR) mentioned that the
computer program used would need to have capabilities of extended period
simulations (meaning the ability to model several years worth of precipitation data)
to answer the identified questions (i.e. XPSWMM or similar program). [per Fabian,
model should also take into account operation of LID outlet project]
• EAW should address the question of how might the ecological value of the project
area be affected – flora, fauna, endangered species, off channel habitat favoring
different species, and how might this shift the balance.
• Channel soil borings and bottom core samples will be needed wherever alterations
are proposed. These will be needed to design the channel, to identify past channel
filling, to evaluate impacts of boat traffic stirring up bottom sediments and help
determine where dredge materials can be disposed of properly.
• Channel ownership would need to be determined.
• Local jurisdiction for EAW would need to be determined.
Permitting agencies would also review and comment on the EAW. Permits would not be
considered until the EAW was completed.
Chris Klucas (MPCA) offered that an Industrial Dredge Permit may be required. This permit
is mostly concerned with where and how spoil material is disposed of. There are also
concerns about improving the connection between an Impaired and a downstream NonImpaired water. Will a more usable channel result in more nutrients being delivered to the
downstream degrading the currently Non Impaired North Lindstrom Lake. It was speculated
that much of the wetland area between the lakes is likely acting as a filter to protect water
quality of downstream lake. Klucas questioned if the area would need to be a no-wake zone
that would need to be enforced. The no-wake zone would help prevent bottom sediments
from being stirred up and transported downstream.
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Additional comments:
Long term maintenance would need to be included in all permits.
Al Wahlgren (Chisago LID) related some personal history of navigating the channel between
the lakes at various times dating back to the 1940’s and 50’s.
Janet Reiter (Chisago County) had questions on which properties would require easements.
Chris DuBose (Chisago LID) reminded the group that this project would restore and
maintain the channel – not create anything new.
Craig Mell (Chisago SWCD) had concerns about erosion during high water levels in the
channel. What are the impacts of boats when entering and exiting the channel? Craig noted
that they have had shore erosion issues at the entrance and exit of the channel between East
and West Rush Lake.
Dan Fabian (EOR) and Jerry Spetzman(Chisago LID) will contact Dan Seemon (Army COE)
about permits that require and any concerns he might have for the project.
All agencies were reminded to provide their comments and requirements in writing to Dan
Fabian (EOR) and Jerry Spetzman(Chisago LID) and the meeting ended.
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