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Dan Fabian, P.E.
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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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Figures and Attachments
Figure 1:

Alignment Map

Figure 2:

North Lindstrom to North Center Survey Profile

Figure 3:

Survey Section A

Figure 4:

Survey Section B

Figure 5:

Survey Section C

Figure 6:

Survey Section D

Figure 7:

Survey Section E

Figure 8:

Survey Section F

Figure 9:

1991 Aerial Photo

Figure 10:

2003 Aerial Photo

Figure 11:

2008 Aerial Photo

Figure 12:

2010 Aerial Photo

Attachment 1: 1888 Plat Map
Attachment 2: Chisago Chain of Lakes Statics
Attachment 3: Meeting Minutes 9-26-11 with Permitting Agencies
Attachment 4: MNDNR 12-06-2011 on Proposed Project Requirements.
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Figure 10
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Figure 11
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Figure 12

Source: Chisago Co. 1888 Plat Book

2007 CHISAGO CHAIN OF LAKES - STATISTICS
SOUTH
CENTER

NORTH
NORTH
SOUTH
CENTER LINDSTROM LINDSTROM CHISAGO

T0TAL

LAKE PROPERTIES
LAKE AREA (ACRES)
LAKE ACRE/PROPERTY

325
835
2.6

314
725
2.3

57
137
2.4

177
499
2.8

185
873
4.7

1,058
3,069
2.9

LAUNCH PARKING
LAKE ACRE/LAUNCH SPACE

50
16.7

25
29.0

0
0

25
20.0

45
19.4

145
21.2

5
1
0
0
1
0
1
0
0

6
2
0
0
0
0
2
1
1

1
0
0
0
0
1
0
0
0

4
1
2
1
1
0
0
0
0

7
0
0
1
1
0
0
0
0

23
4
2
2
3
1
3
1
1

PONTOONS
LARGE OUTBOARDS
SMALL OUTBOARDS
I/O
INBOARDS
JET SKIS
TOTAL POWER BOATS
LAKE ACRE/POWER BOAT

195
83
47
43
9
35
412
2.0

193
83
28
41
3
24
372
1.9

7
10
1
5
1
2
26
5.3

123
45
33
19
1
16
237
2.1

95
47
16
30
5
17
210
4.2

613
268
125
138
19
94
1,257
2.4

SAILBOATS
SWIM RAFTS
MISC BOATS/CANOES ETC

6
27
121

3
21
87

0
2
14

10
15
64

6
17
53

19
55
218

TOTAL BOATS

539

462

40

311

269

1,621

DOCKS
LAKE ACRE/DOCK

319
2.6

285
2.5

14
9.8

173
2.9

152
5.7

943
3.3

LARGE UNDEVELOPED
TRAILER PARK
MARINA
BEACH
TOWNHOME
CONDO
BUSINESS
JAIL
COURT HOUSE

AL WAHLGREN
8/27/2007

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
Page 2
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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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