without aeration. The precise difference in internal loading with and without aeration is difficult

to evaluate with existing data and would require more sophisticated modeling approaches.

5.3.1 Temperature and Dissolved Oxygen

Understanding lake stratification is important to the development of both the nutrient budget
for a lake as well as ecosystem management strategies. Lakes that are dimictic (mix from top
to bottom in the spring and fall) can have very different nutrient budgets than lakes that are
completely mixed all year. Typically, temperature drives the stratification of a lake because
water density changes with water temperature. However, the larger impact usually lies with
the dissolved oxygen profile. As cooler, denser water is trapped at the bottom of a lake, it can
become devoid of oxygen affecting both aquatic organisms and the sediment

biogeochemistry.

Figures 9A and 9B show how Sweeney Lake functions in the non-aerated condition during
2008. Figure 9A shows the temperature over the summer monitoring period which is
generally stratified with the colder water trapped at the bottom except during the early spring
and late fall.

Figure 9A. 2008 Growing Season Temperature Profile
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Figure 9B. 2008 Growing Season Dissolved Oxygen Profile
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Figure 9B shows the dissolved oxygen (DO) over the same period and illustrates that the

bottom waters become anoxic early in the growing season under non-aerated conditions.

Figure 9C shows the DO under aerated conditions and illustrates that the oxygen levels are

still low enough to have internal loading from the sediments. The bottom waters stay anoxic

until the fall turnover when the lake mixes in early to mid October.
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Figure 9C. 2005 Growing Season Dissolved Oxygen Profile
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5.3.2  Phosphorus

Lake algal production is typically limited by phosphorus and nitrogen availability. Minnesota
lakes are almost exclusively limited by phosphorus; however excessive phosphorus
concentrations can lead to nitrogen limiting conditions. Phosphorus and nitrogen are
measured to determine the availability of the nutrients for algal production. Dissolved and
orthophosphorous are the most readily available forms of phosphorus while total phosphorus

is a measure of all the phosphorus, bound and unbound.

Figure 10A shows the total phosphorus concentration in Sweeney Lake during the 2008
summer growing season. Without aeration, a thermocline develops at approximately the 5.5
meter depth, however, the plot demonstrates that there is some mixing of bottom phosphorus
with surface waters (see mixing in mid-August and subsequent increase in surface
phosphorus during a period of limited or no rainfall). Figure 10A also shows that the lake is

mixed in the early spring prior to development of the thermocline.

Figure 10B shows the total phosphorus in Sweeney during 2005 while the lake was being
aerated throughout the summer growing season. The lake remains mixed for the entire year,

with fairly constant TP concentrations throughout the profile.
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Figure 10A. 2008 Total Phosphorus Profile — No Aeration
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Figure 11 shows a comparison of modeled versus monitored phosphorus in Sweeney Lake
surface waters in 2004. It shows how phosphorus levels are affected by large storm events
and how fairly high phosphorus levels are maintained even when large storm events are not

occurring (i.e. internal phosphorus loading is keeping phosphorus levels elevated).
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Figure 11. 2004 Growing Season Modeled versus Monitored TP
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Figure 12 shows a comparison of external and internal loading during two years
(2004, 2005) when the aeration system was operating and two years of this study with

the aeration system turned off. There is a significant portion of internal loading under

Figure 12. Internal and External TP Loading Comparisions
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both conditions and the external loading is dependent on the total rainfall during the
monitoring period, which was higher in 2004 and 2005 as compared to 2007 and
2008.

5.3.3  Chlorophyll-a and Secchi Depth

Algal biomass can be measured directly by developing cell-by-cell counts and volumes.
However, this is time intensive and often expensive. Chlorophyll-a has been shown to be a

representative estimation of algal biomass and is inexpensive and easy to analyze.

Secchi depth is also a predictor of algal production by measuring the clarity of lake water.
This is accomplished by lowering a round disk shaded black and white over the shady side of
the boat and recording the depth at which the disk is no longer visible.

Figure 13 shows the historical water quality in Sweeney Lake dating back to the first
monitoring in 1972. Sweeney Lake’s water quality was improved in 2008 when compared to
2007 and 2005 with chlorophyll-a and total phosphorus decreasing and Secchi depth increasing.
In 2008, Sweeney Lake’s water quality (32 ug/L summer average concentration) met the state
standard of 40 ug/L total phosphorus concentration during the critical summer period. The water
quality overall is the best observed since 1972 and met the State standards for all three parameters

(TP, chloropyhll-a, Secchi depth).

Figure 13. Historical Water Quality in Sweeney Lake
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As stated previously, data for 2007 and 2008 were collected with the aeration system not in
operation. However, the historical data collected and analyzed to date do not provide
sufficient basis to conclude if the aeration is reducing the internal load or increasing the
internal load. The improved water clarity in 2007 and 2008 may relate to not having the
aeration system in operation. However, data for 2005 when the aeration system wa sin
operation also shows relatively good water quality compared to historical conditions. 2007
and 2008 were lower than average precipitation years and the improved water quality is also
a result of the reduced external loading resulting from the lower precipitation. Additional
monitoring of the lake under non-aerated conditions is a key recommendation of the 2008

Water Quality Study and of this TMDL.
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Sweeney Lake
Total Phosphorus TMDL

TMDL ALLOCATIONS

6.0 TMDL Allocations

This TMDL is written to solve the TMDL equation for a numeric target of 40 pg/L of total
phosphorus. This TMDL presents load and wasteload allocations and estimated load
reductions to achieve this endpoint. The TMDL equation is shown below; where WLA is the

wasteload allocation and LA is the load allocation.

TMDL = WLA + LA + Margin of Safety + Reserve Capacity

6.1 Load Allocation Components
6.1.1 Wasteload Allocations

Stormwater discharges are regulated under the NPDES permit program, and allocations of
nutrient reductions are considered wasteloads. There are no known industrial dischargers in
the watershed. The Wasteload Allocations for all permitted stormwater sources except the
Minnesota Department of Transportation (MnDOT) are combined in this TMDL as
Categorical Wasteload Allocations (WLA) assigned to all permitted dischargers in the
contributing watershed. As stated earlier in the TMDL, the Categorical approach is well
suited to situations like Sweeney Lake where there exists a local commitment to implement
the improvements in a cooperative manner through an entity like the Bassett Creek WMC.
The pollutant load from construction stormwater is considered to be less than 1 percent of the
TMDL and is difficult to quantify. Consequently, pollutant loading from construction

stormwater sources is included in the WLA.

Each permittee has agreed to implement BMPs to the maximum extent practicable. This

collective approach allows for greater reductions for some permit holders with greater
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opportunity and less for those with greater constraints. The collective approach is to be
outlined in an implementation plan. Construction stormwater activities are considered in
compliance with provisions of the TMDL if they obtain a Construction General Permit under
the NPDES program and properly select, install, and maintain all BMPs required under the
permit, or meet local construction stormwater requirements if they are more restrictive than

requirements of the State General Permit.

MnDOT is assigned an Individual Wasteload Allocation. MnDOT commented during the
stakeholder involvement process that they prefer to have an Individual WLA. In addition,
they are not a member of the Bassett Creek WMC and therefore do not fall within the general
context of the coordinated and cooperative structure in place through the Bassett Creek

WMC.

6.1.2 Load Allocations

The Load Allocation includes atmospheric deposition and internal loading. The allocation
method is not applied to the individual or categorical sources as with the wasteload
allocation. The atmospheric load was calculated by the method described in Section 4.2.1.,
resulting in an atmospheric load of 3.8 kg (8.4 1b) over the 122 day summer period.
Atmospheric load is impossible to control on a local basis, therefore, no reduction in that

source was assumed for the TMDL.

Internal loading was computed as part of the lake response modeling and was also compared to
rates obtained from the sediment cores taken from the lake and analyzed in 2007. Internal laoding

for the 2004 baseline condition are 145 kg (319 1b) over the 122 day critical summer period.

6.1.3  Margin of Safety

A margin of safety (MOS) has been incorporated into this TMDL using conservative assumptions
and using the worst case total loading year in recent history as the basis for the analysis and load
allocations. More specifically, a five (5) percent MOS was applied to the in-lake concentration
needed to meet the state standard. This approach used an in-lake average summer concentration
of 38 u/L as the target concentration as the target to meet for the three load reductions scenarios

that were evaluated.
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6.1.4  Reserve Capacity
The Sweeney Lake watershed is essentially fully developed as discussed previously in this
TMDL report. The vast majority of projects that are expected to occur in the future are
redevelopment projects which will be subject to treatment standards of the Bassett Creek WMC
and the cities of Golden Valley and St. Louis Park. Therefore, no portion of the TMDL waste

load is being allocated to reserve capacity.

6.2 Critical Condition

The critical condition for these lakes is the summer growing season. Minnesota lakes
typically demonstrate impacts from excessive nutrients during the summer recreation season
(June 1 through September 30) including excessive algal blooms and fish kills. Lake goals
have focused on summer-mean total phosphorus, Secchi transparency and chlorophyll-a
concentrations. Consequently, the lake response models have focused on the summer
growing season as the critical condition. Additionally, Sweeney Lake tends to have a
relatively short residence time and therefore responds directly to summer growing season

loads delivered to the lake.

6.3 Allocations

The loading capacity is the total maximum daily load. The maximum allowable loads were
computed for three scenarios to evaluate what reductions would be needed to achieve an in-
lake concentration of 40 pug/L TP. An in-lake concentration of 38 ug/L TP was used to
incorporate a five (5) percent margin of safety during the modeling efforts. The total loads
shown in Table 6.1 represent the maximum loading levels (in pounds) that would need to met
under the three modeled scenarios to reach a 38 ug/L in-lake concentration during the critical

summer period.
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Table 6.1. TP Load in Pounds for Needed to Reach In-Lake TP Standard

Current Loading (2004) 658 319 8 985
External Reduction Only 198 319 8 525
Internal Reduction Only 658 48 8 714
External + Internal Reduction 559 143 8 710

The total loads shown in Table 6.2 represent the maximum loading levels (in kilograms) that

would need to be met under the three modeled scenarios to reach a 38 ug/L in-lake

concentration during the critical summer period.

Table 6.2. TP Load in Kilograms for Needed to Reach In-Lake TP Standard

Current Loading (2004) 299 145 3.8 447
External Reduction Only 90 145 3.8 238
Internal Reduction Only 299 22 3.8 324
External + Internal Reduction 254 65 3.8 323

Table 6.3 shows the corresponding load reductions (in pounds) that would be needed under

the three modeled scenarios to reach a 38 ug/L in-lake concentration during the critical

summer period. Table 6.4 shows the corresponding load reductions (in kilograms) that would
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be needed under the three modeled scenarios to reach a 38 ug/L in-lake concentration during

the critical summer period.

Table 6.3. TP Load Reductions (Pounds) Needed to Meet Standard

External Reduction Only 70 460 0 0 460
Internal Reduction Only 0 0 85 270 270
External + Internal 15 99 55 174 273
Reduction

Table 6.4. TP Load Reductions (Kilograms) Needed to Meet Standard

External Reduction Only 70 209 0 0 209
Internal Reduction Only 0 0 85 123 123
External + Internal 15 45 55 79 124
Reduction

As shown in Tables 6.1 to 6.4, a 70 percent reduction in watseloads would be needed within

the watershed to achieve the in-lake standard if only external BMPs were pursued. This

reduction represents a very significant load reduction relative to how much phosphorus can

be removed by traditional BMPs (i.e., about 50 percent of the phosphorus at the Shaper pond

outlet is in an unsettlable dissolved or fine particulate form). . The BMP network is current
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results in an inflow concentration of TP at the primary inlet to Sweeney on the order of 120
ug/L TP. This level is already in the lower end of the range that could be expected from
urban watersheds with treatment in the watershed. There are a number of best management
practices (e.g., ponds, sump manholes, rain water gardens) already in-place throughout the
watershed that are removing sediment, phosphorus and other pollutants. As shown in

Table 6.5, an estimated 34 percent of the watershed TP load to Sweeney Lake is being
removed by these existing BMPs. Figure 14 shows the locations of many of these in-place
BMPs. Therefore, achieving an additional 406 pounds of reduction from a fully developed
watershed that has limited opportunity to install significant new treatment systems would be
costly and likely require significant land acquisition and would be a long-term

implementation program on the order of 20 to 30 years or more.

Table 6.5. TP Removal of Existing Watershed BMPs

2004 Lake Model — Total Watershed Loading (I1bs) 659 lbs
Total Watershed Loading Untreated (lbs) 1004 1bs
Existing Treatment Device Removal (Ibs) 345 lbs
Existing BMP Performance (% TP removal) 34 %

The second scenario evaluated, and shown in Tables 6.3 and 6.4, is achieving the load
reduction with only internal load reductions. This would require chemical treatment of some
type that would essentially trap the phosphorus in the bottom sediments. This approach may
also be feasible from a technical standpoint, but is not a good long-term approach to

improving the water quality of the lake as it does not require and external load reductions.

The recommended approach used as the basis of this TMDL is to achieve a combination of
external and internal loads as shown Tables 6.3 and 6.4. Starting with an internal load
reduction of 55 percent (174 Ibs or 79 kg) the resulting external load reduction would be

15 percent (99 1bs or 45 kg) TP reduction in the contributing watershed. The internal load

reduction assumption is based on evaluating what would be achieved with a 1-time chemical
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application (in-lake alum dosing) in Sweeney Lake. The resulting external load reduction is

then established as 15 percent or 99 Ibs of TP during the critical summer period.

Based on this combined approach to internal and external loads, the total maximum daily

loads for the major sources are showing in Table 6.6.

Table 6.6. TP Daily Loads for the Major Sources

Wasteload Watershed Load 2.10 4.60
Load Atmospheric Load 0.03 0.07

Internal Load 0.50 1.20
TOTAL LOAD 2.60 5.80

Converting the total wasteload allocation among the permitted sources result in the loads
established in Table 6.7. MnDOT is allocated 14 percent of the daily load as an individual
source and the cities of Golden Valley and St. Louis Park are allocated the remaining 86
percent of the wasteload as a categorical source. The resulting load reductions during the
growing season are 14 lbs (6.3 kg) for MnDOT and 85 lbs (68 kg) for the combined

categorical sources.

Table 6.7. TP Daily Loads for the Source Categories

Individual MnDOT 0.29 0.64
Categorical Golden Valley 1.81 3.96

St. Louis Park

TOTAL LOAD 2.10 4.60
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PUBLIC INVOLVEMENT

7.0 Public Involvement

The workplan for this study included a comprehensive stakeholder involvement effort. The
public participation process was completed in close cooperation with the Bassett Creek
WMC, the City of Golden Valley and surrounding municipalities and MS4s. The focus of the
early public involvement efforts were to inform stakeholders of the proposed work plan,
address and incorporate their concerns, and seek input into the TMDL process. This was
initiated at Public Meeting #1 held in March 2007, at which an overview of the technical
work plan, an explanation of the goals of each workplan component and how the data
collected in the field will be used to complete the analyses, was presented. Additionally, the
TMDL process as a whole was explained at using information from the MPCA, as well as

informing the public on ways they can track the results and become involved.

One of the key issues discussed at Public Meeting #1, and for the project overall, was the
need to turn off the aerators for one or two summer growing seasons to monitor the water
quality and internal loading without the systems in operation. A project webpage was created
that includes periodic project updates as well as meeting information for all stakeholder

meetings help over the course of the project. The webpage is available as a link from the

BCWMC and Golden Valley web pages (http://www.sehinc.com/online/sweeney/index.htm).

Public Meeting #2 held in June 2009 as part of the Phase 2 workplan, following the
completion of analysis of two years of monitoring data and prior to completion of the initial

draft report. Between Public Meeting #1 and Public Meeting #2, several technical team
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meetings and key stakeholder meetings were held and are summarized in the list below.

Additional information on each of the meetings is available on the project webpage.

e Public Meeting #1 March 29, 2007
e Lake Resident Meeting August 21, 2007
e BCWMC Update Meeting April 17,2008

e Technical Team Meeting April 23,2009

e Golden Valley Meeting May 8, 2009

e Public Meeting #2 June 3, 2009

In addition to these specific meetings, Project Update summaries were posted on the project

webpage on the following dates:

April 14, 2007
May 9, 2007

May 29, 2007

June 14, 2007

July 23, 2007
August 23, 2007
September 26, 2007
May 15, 2008
October 9, 2008
March 23, 2009

Additional public comment and input will continue to be taken as the TMDL progresses

through the MPCA and EPA review and comment periods.
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IMPLEMENTATION

8.0 Implementation

8.1 Implementation Strategy

A preliminary framework of potential implementation projects and activities has been developed
as part of this TMDL. The overall approach will involve the Bassett Creek Watershed
Management Commission taking a lead role in implementation efforts for the categorical
wasteload allocations and the (internal) load reductions and in working directly with the member
cities in identifying funding sources and prioritizing capital projects and management activities.
MnDOT will be responsible for achieving their individual wasteload allocation, but may also

realize benefits of working with the Commission on mutually beneficial projects and activities.

The Bassett Creek Watershed Management Commission (BCWMC) is committed to improving
water quality with its watershed and to working with the member cities in implementing the
improvements necessary to achieve the Commissions water quality goals and the water quality
standards established in state and federal regulations. The Commission has a long history of
working with the member cities in a cooperative manner to establish goals and policies,
implementation activities and ongoing monitoring programs. The Commission will continue to
work in this cooperative manner and intends to take a lead role in implementation efforts

resulting from this TMDL.

The wasteload allocations in this TMDL represent realistic, but aggressive, goals for nutrient
reductions. Consequently, implementation will be conducted following adaptive management
principles. Adaptive management is appropriate because it is difficult to predict with

certainty the lake’s response that will occur from implementing the strategies outlined in the
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implementation plan. In addition, a significant load reduction is established for the internal
loading using treatment technologies that are widely accepted. However, each water body is
unique and the response of this lake to practices that have been applied elsewhere may be
more or less effective as assumed in this analysis. Future technological advances may alter
the course of actions detailed here, especially when looking at the wasteload portions in the
fully-developed watershed. Continued monitoring and “course corrections” responding to
monitoring results are the most appropriate strategy for attaining the water quality goals

established in this TMDL.

Based on this understanding of the appropriate standards for lakes, this TMDL has been
established with the intent to implement all the appropriate activities that are not considered
greater than extraordinary efforts. It is expected that it may take 10 or more years to
implement BMPs and load-reduction activities. If all of the appropriate BMPs and activities
have been implemented and the lake still does not meet the current water quality standards,
the TMDL will be reevaluated and the Bassett Creek Watershed Management Commission
will begin a process with the MPCA to develop more appropriate site-specific standards for
the lake. The process will be based on the MPCA’s methodology for determining site-

specific standards.

8.2 Load Reduction Alternatives
A number of load reduction strategies and actions were considered during development of this
TMDL including discussions at the Technical Team meeting on April 23, 2009, and Public
Meeting #2 on June 3, 2009. Information on the range of load reduction approaches is

summarized in the following section so fro internal and external load reduction actions.

8.2.1 Loading Reductions
The focus of implementation efforts will be on reducing the annual phosphorus loads to the
lake through structural and nonstructural Best Management Practices as well as evaluating
the feasibility of reducing internal loads using chemical treatment methods. The Total
Maximum Daily Load over the critical summer period by source established for Sweeney
Lake is shown in Table 8.1. The critical summer period load reduction for each source is
shown in Table 8.2. No reduction in atmospheric loading is targeted because this source is

impossible to control through implementation efforts by the local MS4s.
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8.2.2

Table 8.1. Total Phosphorus Summer Maximum Loads by Source.

Wasteload Stormwater Load 254 559
Load Atmospheric Load 4 8

Internal Load 65 143
TOTAL MAXIMUM LOAD 323 710

Table 8.2. Load Phosphorus Reductions by Source.

Wasteload Stormwater Load 45 99
Load Atmospheric Load 0 0

Internal Load 79 174
LOAD REDUCTION 124 273

As discussed in Section 6 of this report, MnDOT is allocated 14 percent of the daily load as

an individual source and the cities of Golden Valley and St. Louis Park are allocated the

remaining 86 percent of the wasteload as a categorical source. The resulting load reductions
during the growing season are 14 lbs (6.3 kg) for MnDOT and 85 Ibs (68 kg) for the

combined categorical sources.

Internal Loading

Several options were discussed with members of the Technical Team and stakeholders

overall to manage internal sources of nutrients.

¢ Hypolimnetic withdrawal. This option would require pumping nutrient-rich water

from the hypolimnion to an external location where it could be chemically treated,

and discharged through a constructed wetland treatment system outletting to the lake.

Input suggested that problems with odors, relatively high costs and significant
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problems with some local examples eliminated this approach from further

consideration.

e Hypolimnetic aeration. This option uses a specialized pump to circulate water from
the hypolimnion to keep it aerated and reduce the potential for anoxic conditions that
lead to sediment phosphorus release. Again input suggest local problems and

eliminated this approach form consideration.

e Chemical treatment. In-Lake Dosing. Concurrent with or following implementation
of BMPs to reduce external nutrient load sources, it may be feasible to chemically
treat the lake with alum to remove phosphorus from the water column as well as bind
it in sediments. Such a treatment is estimated to cost on the order of $150,000 to
$200,000. Several options in addition to alum including Phoslock, activated zeolite
and others to bind phosphorus in lake sediments and not allow phosphorus release
during summer months or when oxygen is low in bottom waters. Some issues with
dosing rates and need to control the pH, but lots of data and experience available to

make sure it meets the criteria.

e Chemical treatment. In-Flow Dosing. Some discussions on costs related to the
preferred approach of in-lake treatment to inflow treatment, with in-flow treatment
being on the order of five times the cost of in-lake. Comments during Public Meeting
#2 suggested that further evaluation of an inflow treatment system should be
considered. Potential problems with and inflow system include available land for the
treatment plant and the difficulty in dosing the variable flows that would occur at the

primary inlet at Shaper Pond.

e Vegetation management. Curly-leaf pondweed has been observed recently in
Sweeney. Chemical treatment could be applied to limit growth of this phosphorus

source but this was not identified as a significant source of internal loading.

¢ Aeration system management. The general consensus was that the existing aeration
system should be evaluated further to see if modifications can be made to better
manage the system to avoid circulating nutrient-rich water. Discussions also related to

the advantages and disadvantages to aeration during the growing season and the overall
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conclusion was that, based on the 2007-2008 data, the aeration system may or may not be
increasing the internal loading to the lake. The water quality was better, but insufficient
data is available to conclude what portion relates to reduced watershed load from the
lower than normal precipitation and what portion relates to reduced internal loading from
stratification of the lake and trapping phosphorus in the bottom layer. In either case, the
recommended action is to conduct future years of monitoring with the aeration system off
to see how the lake responds to a normal year of precipitation. The group generally
agreed that in any case continued winter aeration is not a concern and likely is a good

long-term management strategy for the lake.

e Fish population management [e.g., carp, bullheads]. Discussed recent work in area
lakes related to carp effects on internal loads. While this approach may result in some
limited improvements, it is not expected to be a significant factor in the TMDL

implementation plan.

e Barley straw/corn meal applications. This practice was discussed briefly but determined
to be fairly expensive and requires significant efforts for annual application and

maintenance.

8.2.3  External Loading

Restoration options for lakes are numerous with varying rates of success. Consequently, each
technology must be evaluated in light of our current understanding of physical and biological
processes in that lake. The watershed draining to Sweeney Lake is almost fully developed,
and options for reducing external nutrient loads are somewhat limited and will likely be
costly to implement. Following is a description of potential actions for controlling nutrients

in the watershed that will be further developed in the Sweeney Lake Implementation Plan.

Small, incremental reductions are possible through retrofit as redevelopment occurs and
through the implementation of Best Management Practices (BMPs) throughout the

subwatershed.

e Maximize load reduction through redevelopment. As redevelopment occurs, areas
with little or no treatment will be required to meet current water quality standards of
providing 2.5 inches of treatment volume per acre of contributing drainage area. It

may be possible to “upsize” water quality treatment BMPs to increase treatment
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efficiency beyond the minimum required by city and Commission requirements to
maximize the amount of load reduction achieved. Incorporating BMPs to bring a
redevelopment site to these standards would be at the developer’s cost. The public
cost of upsizing to provide additional treatment (e.g., oversizing a treatment pond)
would be dependent on the specific BMPs, negotiations with developers, and the

availability of funding.

¢ Increase infiltration and filtration. Encourage the use of rain gardens, native
plantings, and reforestation as a means to increase infiltration or filtration and
evapotranspiration and reduce runoff conveying pollutant loads to the lake. The cost
of this strategy varies depending on the BMP, and may range from a single property
owner installing an individual rain garden to retrofitting parks and open space with
native vegetation rather than mowed turf. Because of the extent of clay soils
throughout much of the Sweeney Lake watershed, filtration systems would be more
likely than true infiltration systems. The City of Golden Valley offered this approach
in a local street reconstruction project in 2005 and while some resident were
interested in learning more about the approach, not a single resident committed to

having a rain water garden installed as part of the street prject.

e Target street sweeping. The City of Golden Valley and St. Louis Park are currently
conducting aggressive street sweeping programs. The discussions on this approach
focused on identify key areas and targeting those areas for more frequent street
sweeping, which again Golden Valley is currently doing. Additional improvements in
load reductions would include replacing mechanical street sweepers with more
efficient regenerative air sweepers which can cost significantly more than a
traditional broom sweeper. As the drainage area to Sweeney Lake encompasses both
Golden Valley and St. Louis Park, each city should evaluate if it’s feasible to realize

improvements within the context of their street sweeping program.

o Retrofit BMPSs. As opportunities arise, retrofit water quality treatment through a
variety of Best Management Practices including detention ponds, native plantings,
sump manholes, swirl separators, and trash collectors. These small practices are
effective in removing debris, leaf litter, and other potential pollutants. Depending on

the type of BMP, location, easement requirements, and other factors, costs can range
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from $2,000 for a sump manhole to $30,000 for a mechanical manhole device to
$250,000 or more for a detention pond. Removal estimates for several specific BMPs

have been calculated and are identified in Table 8.3.

e Encourage shoreline restoration. Many property owners maintain a mowed grass
edge to the shoreline. Property owners should be encouraged to restore their shoreline
with native plants to reduce erosion and capture direct runoff. The City and local

business have already installed buffers in portions of the Sweeney Lake shoreline.

e Conduct education and outreach awareness programs. Educate property owners in
the subwatershed about proper fertilizer use, low-impact lawn care practices, and
other topics to increase awareness of sources of pollutant loadings to Sweeney Lake

and encourage the adoption of good individual property management practices.

8.3 Implementation Program

A number of best management practices are already in-place throughout the watershed that

are removing an estimated 34 percent of the TP load to Sweeney Lake as shown in Table 8.3.

Table 8.3. TP Removal of Existing Watershed BMPs

2004 Lake Model — Total Watershed Loading (Ibs) 659 lbs
Total Watershed Loading Untreated (lbs) 1004 Ibs
Existing Treatment Device Removal (Ibs) 345 lbs
Existing BMP Performance (% TP removal) 34 %

Table 8.4 provides a list of best management practices that were evaluated for external and
internal load reductions. The list is intended as the basis of the implementation program that
will be established as a separate document from this TMDL report. TP removal estimates for
most of the listed BMP are provided and are based on a combination of modeling using the
P8 model that served as the basis of this study and published literature. In some cases, an
estimate is not provided, as quantifying the removal for these practices is quite difficult.
However, the practices are listed as they do provide reductions in the loading of phosphorus

and are recommended implementation activities for the permitted sources.
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Table 8.4. Sweeney Lake Management Plan

Best Management Practices (BMPs) that achieve a level of removal of phosphorus and total
suspended solids equal to or greater than the level that would be achieved by a permanent pool
that provides for storage of 2.5 inches of runoff volume from the entire development site will
be required for all new development and redevelopment. This policy of the Bassett Creek
Watershed Management Commission (BCWMD) and the City of Golden Valley has been
required of all new development and redevelopment in the watershed since 1994.

30!

Best Management Practices that infiltrate the first one inch of rainfall from all impervious
surfaces will be required for all new development and redevelopment where feasible. This
policy is being considered by the City of Golden Valley and the BCWMD for future adoption.

Not estimated

Opportunities to implement extended detention basins, infiltration, biofiltration, grit chambers,
and other BMPs will continue to be identified as part of new development, redevelopment, and
maintenance projects where they will provide a water quality benefit to the Lake.

Not Estimated

As new BMPs and water quality improvement technologies are developed they will be
evaluated to determine if they can provide a water quality benefit to the Lake and they will be
implemented if they are determined to be reasonable and practicable.

Not Estimated

The program to promote the development of shoreline buffers will be continued.

15%

The feasibility of modifying the pond in Shaper Park to improve its ability to remove
phosphorus will be evaluated and implemented if it is found to be reasonable and practicable.

Alternative: Filtration barrier to improve Shaper Park pond performance.

40
20

The feasibility of dredging Spring Pond and diverting low flows from the Sweeney Lake
branch of Bassett Creek to the pond will be evaluated and implemented if it is found to be
reasonable and practicable.

Alternative: Filtration barrier to improve pond performance.

20

20

The feasibility of chemically treating storm water from the Sweeney Lake branch of Bassett
Creek will be investigated and implemented if it is found to be reasonable and practicable.

200

The feasibility of in-lake treatment to limit the internal phosphorus load from bottom
sediments will be evaluated and implemented if it is found to be reasonable and practicable.
Also consider inflow system. (175 lbs is based on a 55 percent Internal Load Reduction)

175

Existing BMPs will be monitored and maintained to insure that they continue to provide the
water quality benefits that they were intended to provide.

Not Estimated

The city street sweeping program will continue and as new technology and new techniques are
developed they will be evaluated to determine if they would provide a water quality benefit to
the Lake and implemented if found to be reasonable and practicable.

18

A County and State Highway load reduction program

The water quality education program will continue to work with residents to increase their
understanding of practices that would reduce the amount of pollutants entering the Lake

10

Based on an estimated 300 acres of redevelopment over the next 20-year period.
2Assumes 5,000 feet of shoreline buffer restoration.
Assumes 50% load reduction of load from untreated highway areas and sweeping program.
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Sweeney Lake
Total Phosphorus TMDL

9.0 REASONABLE ASSURANCE

9.0 Reasonable Assurance

When establishing a TMDL, reasonable assurances must be provided demonstrating the
ability to reach and maintain water quality endpoints. Several factors control reasonable
assurance, including a thorough knowledge of the ability to implement BMPs as well as the
overall effectiveness of the BMPs. This TMDL establishes realistic goals for the reduction of

phosphorus waste loads to Sweeney Lake as well as significant internal load reductions.

TMDL implementation activities will be carried out on an iterative basis so that course
corrections based on periodic monitoring and reevaluation can adjust the strategy to meet the
standard. After the first phase of nutrient reduction efforts, reevaluation will identify those
activities that need to be strengthened or other activities that need to be implemented to reach

the standards.

The Watershed Management Commission was formed using a Joint Powers Agreement
developed under authority conferred to the member communities by Minnesota Statutes
471.59 and 103B.201 through 103B.251. The Metropolitan Surface Water Management Act
(Chapter 509, Laws of 1982, Minnesota Statute Section 473.875 to 473.883 as amended)
establishes requirements for preparing watershed management plans within the Twin Cities

Metropolitan Area.

Minnesota Rules Chapter 8410 requires watershed management plans to address eight
management areas and to include specific goals and policies for each. Strategies and policies

for each goal were developed to serve as a management framework. To implement these
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goals, policies, and strategies, the Commission has developed a Capital Improvement

Program specified in its Watershed Management Plan (Barr, 2007).

The philosophy of the Joint Powers Agreement is that the management plan establishes
certain common goals and standards for water resources management in the watersheds,
agreed to by the member cities having land in the watershed, and implemented by those cities
by activities at both the Commission and local levels. TMDLs developed for water bodies in
the watershed will be used as guiding documents for developing appropriate goals, policies,

and strategies and ultimately sections of the Capital Improvement Program.

The Commission has received significant grant funding from many sources including the
Minnesota Pollution Control Agency, the Metropolitan Council, and the Department of
Natural Resources to undertake surface water management projects. The Commission intends
to continue to solicit funds and partnerships from these and other sources to supplement the
funds provided by the member cities. It is expected that the Commission will continuously

update the annual Capital Improvement Program (CIP) as a part of its annual budget process.

National Pollutant Discharge Elimination System (NPDES) stormwater permits for
Municipally Separate Storm Sewer System (MS4) owners are in place for each of the
member cities in watershed as well as for Hennepin County and Mn/DOT. Under the NPDES
MS4 stormwater program, MS4s are required to develop and implement a Stormwater
Pollution Prevention Program (SWPPP) that identifies Best Management Practices (BMPs)
and measurable goals associated with each of six specified minimum control measures.
Within the Sweeney Lake watershed, the City of Golden Valley, City of St. Louis Park,
Hennepin County and MnDOT are covered under the Phase II General NPDES Stormwater

Permit.

Stormwater discharges are regulated under NPDES, and allocations of nutrient reductions are
considered wasteloads that must be divided among permit holders. The allocations in this
TMDL are a combination of Individual Allocations and Categorical Wasteload Allocations.
There are no known industrial dischargers in the watershed. The pollutant load from
construction stormwater is considered to be less than 1 percent of the TMDL and difficult to
quantify. Consequently, the WLA includes pollutant loading from construction stormwater

sources.
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According to federal regulations, NPDES permit requirements must be consistent with the
assumptions and requirements of an approved TMDL and associated Wasteload Allocations.
See 122.44(d)(1)(vii)(B). To meet this regulation, Minnesota’s MS4 general permit requires
the following:

“If a USEPA-approved TMDL(s) has been developed, you must review the
adequacy of your Storm Water Pollution Prevention Program to meet the
TMDL's Waste Load Allocation set for storm water sources. If the Storm
Water Pollution Prevention Program is not meeting the applicable
requirements, schedules and objectives of the TMDL, you must modify your
Storm Water Pollution Prevention Program, as appropriate, within 18 months

after the TMDL is approved.”

MS4s contributing stormwater to Sweeney Lake will comply with this requirement during the
implementation planning period of the TMDL. The implementation plan will identify specific
BMP opportunities sufficient to achieve their load reduction and the individual SWPPPs will
be modified accordingly as a product of this plan. Construction stormwater activities are
considered in compliance with provisions of the TMDL if they obtain a Construction General
Permit under the NPDES program and properly select, install, and maintain all BMPs
required under the permit, or meet local construction stormwater requirements if they are

more restrictive than requirements of the State General Permit.

Each stakeholder has agreed to implement BMPs to the maximum extent practicable. The
collective approach to the categorical sources allows for greater reductions for some permit
holders with greater opportunity and less for those with greater constraints. The collective
approach with the member cities is currently in place under the direction of the Bassett Creek

Watershed Management Commission.
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Appendix A Figures
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Appendix B 2007 ERDC Sediment Core Report - Internal Phosphorus Loading and
Sediment Characteristics
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Appendix C 2008 Lake Water Quality Study - Sweeney Lake and Twin Lake
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Appendix D 1994 Sweeney Lake Watershed and Lake Management Plan
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