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APPENDIX J. RECLAMATION CONCEPTS FOR THE SEWAGE LAGOON COMPLEX

The following document is an appendix to the Comprehensive Long Lake Creek Feasibility
Study, final report dated 28jul11. This analysis, prepared for the Minnehaha Creek Watershed
District (MCWD), was initiated after the completion of the aforementioned study and was not
part of the original publication.
1.1

Background
The Comprehensive Long Lake Creek Feasibility Study identified that the
decommissioned Long Lake sewage lagoon is likely a potential source of elevated
phosphorus loads to Tanager Lake via Long Lake Creek. Since the 28jul11 publishing of
the aforementioned study, the MCWD was been working with the Metropolitan Council
to remediate the former sewage lagoon. The intent of this associated analysis is to
identify post-remediation restoration/reclamation opportunities and evaluate the costs and
benefits of the improvement projects.
For more information on the former sewage lagoon and the water quality analysis that
prompted this analysis see Chapter 2.3 of the Comprehensive Long Lake Creek
Feasibility Study.

1.2

Additional Analysis
The Lagoon Complex is comprised of five separate water resources (including Long Lake
Creek), which are identified in Figure 1. Historic photographs and land survey records
indicate that the entire study area was likely a wet meadow (Type 2 wetland) with a
sinuous stream carving through the area prior to settlement. Long Lake Creek was
ditched prior to 1942 (date of earliest available photography) and at that time the majority
of the study area had recently supported grazing and/or a hay crop. The lagoon was
constructed in the 1960’s and the stream was again manipulated to its current alignment
& confinement. The southern stormwater ponds were constructed in 2004 in conjunction
with the Stoneridge Circle development. The northwest stormwater pond and floodplain
mitigation were constructed in 2005, coinciding with the construction of new Highway
12. Construction of these open water features altered wetland type and stream
geomorphology.
As part of the Comprehensive Long Lake Creek Feasibility Study a topographic survey
of the complex was completed. This survey provides a clearer picture of existing
conditions and the potential opportunities for reclamation/rehabilitation. The floodplain
mitigation basin is significantly lower than the creek thalweg (the lowest points along the
length of a stream) of the current creek channel and following remediation and associated
excavation, the former lagoon will likely also be lower than the thalweg. See Table 1 for
a summary of important existing elevations.
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Figure 1. Study Area
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Table
T
1. Exissting elevatio
ons of the water
w
resourcee features off the study arrea
Water
Surfacee
on 4/27/111

Avverage
Th
halweg
Eleevation

Long
L
Lake Creek
C

941.51

9338.3±

Averagee
Basin
Elevation
n
N/A

Former
F
Sew
wage Lagoon

942.75

N
N/A

940.2±

Floodplain
F
Mitigation
M

941.45

N
N/A

937.7±

Northwest
N
Stormwater
S
Pond
P

941.51

N
N/A

936.2±

Feature
F

The
T original waste wateer treatmentt plant plann documentss (see Figurre 2 for exccerpt)
in
ndicate that the lagoon basin was constructed to an elevaation of 9411’. Howeveer the
to
opographic survey
s
indiccates that th
he basin elevvation is beetween 939’’ and 940’. The
to
opographic survey
s
comp
pleted in 2011 was calibrrated to the N
NAVD 88 ddatum. Assuuming
th
he original plan
p
documeents were baased in the N
NGVD 29 daatum, the difference bettween
th
he two datum
ms for that arrea of Hennepin Countyy is only 0.199 feet, with N
NGVD 29 ddatum
being lower th
han NAVD 88 datum. It
I is possiblee the originall plan docum
ments were ddrawn
using an assu
umed verticaal datum an
nd/or the bassin was actuually construucted lowerr than
designed. It is
i also possib
ble there waas an error inn the verticall benchmarkk used to builld the
laagoon.

Figure 2.
2 Original siite plan for Village
V
of Lo
ong Lake waaste treatmennt plant datedd 3/6/1962
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1.3

Identification of Options
The prior excavation of the existing open-water features diminishes the feasibility of
whole-scale stream restoration options. The entire floodplain mitigation basin is lower
than the thalweg of the adjacent Long Lake Creek and following remediation the former
lagoon will be at a similar elevation. Import of soil and/or significant grading of the site
(to achieve a probable top-of-bank and floodplain bench elevation of 941’±) would be
necessary to confine a stream channel. While not impossible, this option was dismissed
because of definite permit and cost constraints and the focus was turned to wetland
creation/rehabilitation scenarios.
Responding to the potential remediation of the former lagoon MCWD wanted two
conceptual options vetted for the study area that would enhance water resources, natural
resources and the greater community. One scenario was to explore the possibility of
reconnecting the former lagoon to Long Lake Creek and the other scenario would
maintain isolation of the former lagoon from the creek.
Options
Option-1 [Online] assumes the lagoon will be remediated to the degree that it can be
hydrologically connected to adjacent and downstream resources (see Figure 3).
Contrasting Option-2 [Isolation] assumes that the lagoon needs to remain isolated (see
Figure 4). A third option [Offline], which is a hybrid of Option 1 & 2, was also
advanced. The creek, floodplain mitigation and lagoon are hydrologically connected in
Option 3, but the lagoon is offline from the creek (see Figure 5).
Design Particulars
A stream restoration component is consistent across each of the 3 options. As stated
previously restoring Long Lake Creek across the entire study area is not feasible due to
the construction of open water features. However, a substantial segment (380’±) is
restorable at the south end of the study area as an outlet from either the floodplain
mitigation or the former sewage lagoon.
Also consistent across each of the three options is the conversion of the existing stream
channel adjacent the floodplain Mitigation basin to wetland shoreline. In each of the
three options the flowage was routed through the Floodplain Mitigation or the Former
Sewage Lagoon, since the current ditch is hydraulically connected to the Floodplain
Mitigation basin and function more like a wetland flowage than a stream. This
improvement is not an essential component of any Option, but considered a habitat and
aesthetic improvement.
In Option-2, the Isolation scenario, the outlet of the southern stormwater pond is being
routed directly to the creek rather than the former sewage lagoon. This alteration will
minimize the probability of discharge from the former sewage lagoon under this Isolation
option.
Note: in the illustration of each option, park users are intentionally connected the former
sewage lagoon via piers, shore access, trails, etc. If the former sewage lagoon poses
health threats even after remediation the incorporation of these elements may not be
prudent and depending on the level of risk the area may need to be restricted from access.
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Figure 3. Option 1 [Online]
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Figure 4. Option 2 [Isolation]
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Figure 5. Option 3 [Offline]

APPENDIX J. SEWAGE LAGOON COMPLEX RECLAMATION CONCEPTS

Page 7

14Feb12 DRAFT

1.4

Quantitative Assessment of Benefits
Floodplain storage
One of the primary benefits of implementing options 1 or 3 is a reconnection of the
remediated former sewage lagoon area to the creek. In its current condition a berm
prevents unrestricted access to the potential floodplain storage provided by the sewage
lagoon. By creating a surface water connection using either option, the whole of the
sewage lagoon area is available for live storage. Either option would provide similar
flood storage.
A preliminary estimate shows that 17.4 ac-ft of additional live storage would be created
by implementing Option 1 or 3. This calculation was made by subtracting the 100-year
high water elevation (944.0’) from the normal water elevation after implementation
(941.0’) and multiplying by the surface area of the sewage lagoon (5.8 acres). This
simple estimate shows a substantial amount of storage available. Detailed modeling
needs to be conducted during preliminary design to assess the impacts of any project on
high water elevations throughout the corridor.

1.5

Qualitative Assessment of Benefits
Water Quality
Water quality benefits of the Options are uncertain at this point and would need to be
examined further under preliminary design. From a stormwater treatment perspective, a
small improvement in water quality could be realized with Options 1 & 3 due to the
increased storage provided by the reconnection. This water quality benefit is likely
minimal because most of the flow entering the study area is from Long Lake and
relatively clean. There is also approximately 39 acres of drainage area between the lake
outlet and the project site and all of it appears to be treated with stormwater BMPs prior
to discharge to the creek. In short, the water in the creek at this location is not carrying a
high pollutant (sediment/phosphorus) load to treat.
Although added settling may not provide a large water quality benefit at this location, the
new concept designs can be made to minimize favorable conditions for rough fish. This
benefit may have the largest beneficial impact on water quality as carp were observed in
all field visits throughout this project. Options 1 & 3 are conceptually designed to
support a viable predatory fishery that would help control carp population.
Habitat
Reestablishing a high functioning wetland community in the former sewage lagoon
provides an opportunity to create aquatic habitat types that are not well represented in the
immediate vicinity. Creating a diversity of habitat will support a broader range of plant
and wildlife species. By converting the current rectilinear open water areas to a
meandering fringe of emergents intermixed with wetland herbs, shrubs and flood tolerant
trees will enhance highly valued wetland functions. For example, the permanent and
semi permanently flooded portions of the restored basin will provide spawning habitat for
many species of game fish many of which prey on carp eggs and juveniles to help control
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carp populations. Several of the important habitat related functions that will be enhanced
by restoring the former sewerage lagoon to a diverse wetland habitat include:


Vegetative Diversity/Integrity,



Maintenance of Characteristic Habitat Structure,



Maintenance of Characteristic Fish Habitat,



Maintenance of Characteristic Amphibian Habitat,



Aesthetics/Recreation/Educational/Cultural.

Recreation
The recreation and environmental education opportunities across the three options are
similar. Passive recreation activities such as fishing, hiking and bird watching pair well
with the current and potential water resource elements. Regional connections to the Luce
Line Trail and local connections to both the Orchard Road trail and Highway 12
pedestrian overpass (via Stoneridge Trail) are quite feasible.

1.6

Estimated Cost
An estimate of all project implementation costs for Options 1-3 can be seen in Table 2
and a detailed estimate of construction cost is reflected in Table 3. All cost estimates are
specific to water resource improvements and do not include contextual recreation and
park development elements depicted in Figure 3, Figure 4, and Figure 5 such as parking,
trails, viewing platforms, upland restoration, etc.

Table 2. Estimate of Project Implementation Cost
ITEM
1) Engineering
2) Permitting
3) Construction
4) Extended Maintenance (5 Years)
5) Easement & Acquisition Agreements
6) Easement & Acquisition Cost
7) MCWD Administration
8) 10% Contingency
TOTALS:

OPTION 1 OPTION 2 OPTION 3
ASSUMPTIONS/CLARIFICATIONS
-Online- -Isolation- -Offline$77,504
$69,636
$72,775 Reflected as 20% of Construction Cost
Does not include associated remediation
permitting; Relatively complex EAW is assumed
$25,000
$9,000
$25,000
for options 1 & 3; Joint Waters permit and local
permits are assumed for all options
$387,522
$348,180
$363,875
$20,000

$20,000

$20,000 250 hours of labor assumed for the 5 year period

Awaiting MCWD Input
$0
$0
$0
Awaiting MCWD Input
$51,003
$44,682
$48,165
$561,029
$491,497
$529,815
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Linear Feet
$175.00
Each
$2,000.00
Lump Sum $6,000.00
Linear Foot

6 Natural Channel Construction
7 Removal of Lagoon Outlet Structure
8 Rock Riffle Outlet Structure

9 Salvage & Install 18" RCP

Lump Sum $12,000.00

$750.00

$32.00

$7.50

TOTALS:

12 Aquatic & Emergent Perennial - Plugs or Bare root
Plant
$4.50
13 Site Restoration
Lump Sum $10,000.00

11 Bentonite and wire mesh trench

Each

Cubic Yard

5 Excavation & Onsite Embankment

10 Rip Rap Apron

Cubic Yard

4 Excavation & Offsite Disposal

$13.00

Lump Sum $24,400.00

3 Water Diversion

$5.00

N/A

Unit Price

Linear Foot

N/A

1 Mobilization/Traffic Control/Erosion Control

2 Temporary Fencing

Units

# Description

ITEM

30000
1

0

0

0

370
1
1

4271

4061

1

2000

-

QTY

$387,522

$135,000
$10,000

$0

$0

$0

$64,750
$2,000
$6,000

$32,033

$52,793

$24,400

$10,000

$50,546

Subtotal

OPTION 1
-Online-

30000
1

1

2

70

390
0
0

5250

0

1

2000

-

QTY

$348,180

$135,000
$10,000

$12,000

$1,500

$2,240

$68,250
$0
$0

$39,375

$0

$24,400

$10,000

$45,415

Subtotal

OPTION 2
-Isolation-

30000
1

0

0

0

390
1
1

5916

1261

1

2000

-

QTY

ASSUMPTION/CLARIFICATION

$363,875

$47,462 15% of construction cost included (all items, excluding this item)
Goose exclosure for plantings (for entire shoreline of lagoon; maintain
$10,000
for one growing season
Possible requirement of stream construction if this segment of the
$24,400 project can not be completed during no/low flow. Cost estimate
reflects 10k for set up and 144 hours of operation @ $100/hr
Post remediation lagoon basin elevation is 938.5; soils are not
$16,393
contaminated; completed in conjunction w/ remediation
Post remediation lagoon basin elevation is 938.5; soils are not
$44,370
contaminated; completed in conjunction w/ remediation
$68,250 Includes excavation and stabilization
$2,000
$6,000
Outlet south Stormwater pond to creek rather than lagoon to lessen
$0
risk of outletting flows via the Isolation scenario
$0
60' long by 18" wide by 8' deep trench backfilled with bentonite and
wire mesh plug existing muskrat tunnel and deter future tunneling;
$0 Cost is substantially lower than options explored unde r Chapter 2.3 ,
because the necessary inputs are reduced as a result of remediation
and stormwater rerouting;
$135,000 Medium density planting of wetland area ≤ 3' depth
$10,000

Subtotal

OPTION 3
-Offline-
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Table 3. Estimate of Construction Cost

APPENDIX J. SEWAGE LAGOON COMPLEX RECLAMATION CONCEPTS

Page 10

14Feb12 DRAFT

1.7

Recommendation
If the former sewage lagoon is remediated to the degree that it can be connected to Long
Lake Creek, Options 1 & 3 are the preferred options. These options provide superior
floodplain storage and afford greater opportunities for creating a more appealing and
dynamic community park. Option 3 connects the former lagoon to the creek, but since it
is “offline” the degree of connectivity is less and therefore it may be the preferred option
depending on the level of remediation. Option 2 provides an option to the scenario
whereby the lagoon cannot be connected to the Long Lake Creek because of safety
concerns and/or neighborhood opposition.
Note: in the illustration of each option, park users are intentionally connected the former
sewage lagoon via piers, shore access, trails, etc.. If the former sewage lagoon poses
health threats even after remediation the incorporation of these elements may not be
prudent and depending on the level of risk the area may need to be restricted from access.
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