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Executive Summary
The purpose of the Rush Creek Headwaters Subwatershed Assessment (SWA) is to evaluate
conditions in that part of the Elm Creek watershed that is tributary to the upper part of the
North Fork Rush Creek and to the upper part of the South Fork Rush Creek as well as the
area draining to Henry Lake. Both the North Fork and South Fork of Rush Creek have
impaired fish and macroinvertebrate biotic communities which have been stressed by
excessive nutrient concentrations in streamflow. In addition, the North Fork suffers from
excessive E. coli concentrations and low dissolved oxygen, which further stresses aquatic
organisms. Lake Henry has been designated an Impaired Water for excess nutrient
concentrations, and Jubert Lake in the study area is not formally listed as Impaired but also
exhibits high nutrients in the summer.

The 23.8 square mile Study Area is primarily in the City of Corcoran, Minnesota, with a
sizable perc ent in the City of Rogers, and a small sliver within the City of Greenfield. The
Study Area was subdivided into six Management Units (MUs) based on topography and
drainage. The hydrology of each MU was modeled to estimate precipitation runoff and
sediment and nutrient pollutant loading to the lakes and streams. In addition, a
considerable amount of other data was collected for each MU to better understand the
potential sources of sediment, nutrients, and bacteria. These data include topography, soil
type an d characteristics, land cover and land use, feedlot and other animal locations,
potential septic system locations, stream conditions, and known flooding areas. Watershed
and city staff and residents in the area also contributed information about conditions and
problem areas.

Several methods and tools were used to help identify the most feasible and cost effective
practices to address the several impairments in this Study Area , including both structural
and nonstructural practices. These range from agricultural best management practices
(BMPs) such as grassed waterways, alternative tile intakes, and manure management
practices to streambank stabilization, septic system inspection and repair, and education
and outreach. These were prioritized based on a number of factors, and the most technically
feasible were then evaluated for estimated cost and pollutant load reductions. The top ten
practices by cost effectiveness and pollutant load removals were identified for each MU. In
addition, each MU -scale as sessment also identified fields that had the greatest sediment
delivery potential, fields that were likely tile -drained, and animal locations that were in close
proximity to stream or ditch conveyances. These are areas where outreach to property
owners abo ut additional practices they could consider would have the most potential impact
on water quality improvement.

The top 10, most effective practices across the Study Area are shown in Table E .1 and
Figure E.1 .
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Table E.1 . Summary of identified priority practices in the Study Area.
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Figure E. 1 . Priority projects and practices in the Study Area.
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1.0 Introduction and Purpose

1.1 PURPOSE

The 2016 Elm Creek Watershed Total Maximum Daily Load ( TMDL) study (MPCA 2016 a)
established pollutant load reductions for numerous impaired lakes and streams in the Elm
Creek watershed in Hen nepin County, Minnesota . Among the implementation actions
identified in the TMDL and the subsequent Watershed Restoration and Protection Strategy
(WRAPS) report (MPCA 2016b) was the systematic completion of Subwatershed
Assessments (SWA). A SWA is a more i ntense, finer -scaled look at a small area of land to
identify potential pollutant load - reducing Best Management Practices (BMPs) down to the
field or lot level. A SWA provides the framework for targeting BMPs to where they will be
most effective at improvi ng and protecting downstream water resources, and where they
make the most sense based on soils and topography.

The purpose of the Rush Creek Headwaters SWA is to evaluate conditions in that part of the
Elm Creek watershed that is tributary to the upper p art of the North Fork Rush Creek and to
the upper part of the South Fork Rush Creek as well as the area draining to Henry Lake. The
outcome of this SWA will be a prioritized list of the most feasible and cost effective practices
to address the requirements of the several impairments in this study area. Watershed,
Hennepin County, and City staff and other partners can then work with willing landowners
to implement these practices.

1.2 STUDY AREA

The Study Area is 15,230 acres (23.8 square miles) (Table 1.1) , primarily in the City of
Corcoran, Minnesota , with a sizable percent in the City of Rogers, and a small sliver within
the City of Greenfield. The Study Area is comprised of that area that is tributary to North
Fork Rush Creek upstream of the CR 116 (Fletch er Lane) crossing as well as the drainage
area to Lake Jubert, which is the headwaters of the South Fork Rush Creek.

Table 1 .1 . Study area by city.
City Acres % of Total

Corcoran 11,050 72.6
Greenfield 359 2.4
Rogers 3,821 25.1

Total 15,230

The Study Area was subdivided into six Management Unit s (MUs) to provide a finer scale of
assessment (Table 1.2 and Figure 1.2 ). Two of the six MUs represent the direct drainage
area to the two lakes in Study Area , Lake Jubert and Lake Henry. Two other MUs, Tilton�s
and South Tributary, are the drainage areas to tributaries to North Fork Rush Creek. The
final two MUs ar e Upper and Lower North Fork Rush Creek. The boundary between Upper
and Lower is the hydrologic boundary near CR 117 (109 th Avenue North) which is also near
the corporate boundary between Corcoran and Rogers.
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Figure 1 .1 . Study Area and Management Unit s.
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Table 1 .2 . Management Unit areas.

Management Unit Acres % of
Total

Lake Henry 1,162 7.6%
Lake Jubert 2,193 14.4%
Lower North Fork Rush Creek 3,445 22.6%
Upper North Fork Rush Creek 3,338 21.9%
South Tributary 3,297 21.6%
Tilton �s 1,795 11.8%
Total 15,230

1.3 IMPAIRMENTS

Both forks of Rush Creek do not meet several state water quality standards, and have been
designated as Impaired Waters (Table 1.3 .) Lake Henry does not meet state water quality
standards for nutrients, and has also been designated an Impaired Water. Not enough
monitoring data was available on Lake Jubert in the study area to determine whe ther it
should be designated an Impaired Water, but the limited data that is available suggest that
it could be in the future.

The catalyst for the completion of this Subwatershed Assessment wa s to help the
Commission and cities better understand and identify the E. coli impairment drivers in this
area of the watershed. This assessment will also help the cities within the drainage areas to
these Impaired Waters take steps to meet their requirements to reduce the amount of
po llutants discharged to them. A Total Maximum Daily Load (TMDL) study was completed
and approved by the USEPA in 2017 (MPCA 2016) . That TMDL established total phosphorus
(TP) load reduction requirements for Lake Henry and bacteria load reduction requirement s
for both forks of Rush Creek . A Stressor Analysis (Lehr 2015) was performed for the TMDL
to evaluate the potential causes of the impairments to the fish and macroinvertebrate
communities. In addition to altered habitat and hydrology, the Stressor ID iden tified excess
nutrients as a likely cause of the low dissolved oxygen conditions, and established TP load
reduction requirements for both forks.

Table 1 .3 . Draft 201 8 303(d) List impaired waters in the Study Area .

Lake or Stream DNR Lake #  or
Stream AUID

Affected
Use Pollutant

Lake Henry 27 -0175 -00 Aquatic
recreation

Nutrients (Total
Phosphorus)

South Fork Rush
Creek (upper portion ) 07010206 -760 Aquatic life M- IBI 1, F - IBI

North Fork Rush Creek 07010206 -528 Aquatic life/
recreation

E. coli, Dissolved
Oxygen, M - IBI, F - IBI

1 Index of Biotic Integrity. A measure of the quantity and quality of aquatic life. M - IBI denotes
macroinvertebrate impairment and F - IBI denotes fish impairment.
Source: MPCA.

1.4 WATER QUALITY MONITORING D ATA

The Commission periodically monitors one water quality and flow monitoring station (RC2.1)
in the Study Area, and had collected data at other stations in preparation for the completion
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of the TMDL. Additional monitoring was complet ed in 2017 at five stations, four on North
Fork Rush and one on the South Tributary (see Figure 1.1) . This data was analyzed both for
current water quality at the stations as well as longitudinally to determine how water quality
changes moving from upstrea m to downstream. Figures detailing that water quality data
can be found in Appendix A. Table 1 .4 provides a general summary of the 2017 monitoring
results and how water quality parameters changed longitudinally between monitoring
stations. Interpretation o f these results will be discussed in more detailed in the individual
Management Unit sections of this report.

Table 1 .4 . Summary of 2017 water quality monitoring results.
Monitoring
Station ( s)

Management
Unit (s)

Summary of Results
Between Monitoring Stations

RC7.2 to RC4.2 Upper Rush Creek

· DO increase s
· TSS and TP increase during storms , similar during

baseflow
· E. coli steady
· TN is low

RC4.2 to RC2.1 Lower Rush Creek
Lake Henry

· DO decreases
· TSS, TP, SRP, and E. coli decrease during storms ,

similar during baseflow
· TN is low

TRIB 0.6 South Tributary

· DO moderate and similar to RC2.1
· TSS high during storm events, low during

baseflow
· TP and SRP higher than RC2.1 and RC4.2
· E. coli similar to other stations
· TN is low

RC2.1 to RC0.0 Lower Rush Creek

· DO increases slightly
· TSS, TP and SRP similar
· E. coli increases slightly
· TN is low

DO: dissolved oxygen; TSS: total suspended solids; TP: total phosphorus; TN: total nitrate;
SRP: soluble reactive phosphorus

1.5 LOCAL WATER PLANS AN D STUDIES

Elm Watershed -Wide TMDL and Restoration and Protection Strategy Report . The Elm Creek
Watershed TMDL (M PCA 2016a) addresses 22 impairments in the Elm Creek hydrologic
watershed and two impairments in the Crow River watershed . These include nutrient
impairments on seven lakes, and E. coli , dissolved oxygen (DO), and fish and
macroinvertebrate community biological impairments on Elm, Rush, South Fork Rush, and
Diamond Creeks. That TMDL est ablished load required load reductions for those impaired
waters and general strategies for improvement. The Watershed Restoration and Protection
Strategy (WRAPS) report (MPCA 2016b) included more detailed recommended actions to
improve the impaired waters as well as protect the water bodies that currently meet state
standards or for which there is little information known on current water quality.

Within the Study Area, the following load reductions must be achieved to improve water
quality.

North Fork Rush Creek E. coli. The stream is impaired by excess bacteria - E. coli - and
requires significant reductions. A source assessment completed for the TMDL suggests that
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fecal matter from livestock is the primary potential source of bacteria loading. Fecal m atter
sources include wash -off from pastures, runoff from feedlots and livestock operations, and
domestic animals, application of manure to fields as fertilizer, direct access of livestock to
streams, wildlife, and sewage treatment systems . Based on monito ring data, the violations
primarily occur in July and August. The load reductions were established for five flow
categories: very high, high, mid - range, low and dry flow conditions. The necessary bacteria
reductions range from a 40% reduction to a 98% reduction during certain flow regimes to
meet E. coli concentration standards.

Implementation activities for the E. coli - impaired subwatersheds should focus on manure
and pasture management initiatives, limiting livestock access to streams, septic system
upgrades or hook -ups to regional sanitary collection and treatment facilities, and pet waste
control measures.

Table 1 .5 . North Fork Rush Creek TMDL required E. coli load reductions.
Flow Regime Very High High Mid Low Dry
% Reduction 66 40 59 75 98

North Fork Rush Creek TP. The Stressor Identification Study completed for the biotic
impairments (Lehr 2015) concluded that the likely cause of low DO in these streams is
excess nutrients, which increases productivity and results in increased carbonaceous
biochemical oxygen demand from breakdown of organic matter. Total phosphorus load
reductions to meet the standard vary by flow regime, and range from a 54 percent
reduction to an 81 percent reduction. The numerous flow - through and riparian wetlands also
affect DO dynamics in the s tream.

Table 1 .6 . North Fork Rush Creek TMD L required TP load reductions.
Flow Regime Very High High Mid Low Dry
% Reduction 64 71 65 66 81

North Fork Rush Creek Biotic Integrity. The Stressor Identification Study found other
stressors in addition to excess nutrients. Altered hydrology is a primary stressor affecting
both the fish and macroinvertebrate communities. Altered hydrology can result from flashy
flows resulting from increased imperviousness in the watershed or from drain tiling or
ditching that delivers runoff faster to the stream. It can also result in periods of low or no
flow if surficial groundwater to the stream is reduced. Excess sediment deposited on the
streambed is also a primary stressor. This sediment may be delivered in runoff from the
watershed, or it may be contributed from streambank erosion. A ltered phy sical habitat , low
dissolved oxygen, and excess nutrients are secondary stressors.

Henry Lake TP. H enry Lake is about 47 acres in area with a maximum depth of 8.2 feet , and
is classified as a shallow lake . The watershed area draining to the lake is appro ximately 812
acres. The primary land use within the watershed is agricultural . The summer average TP
concentrations indicate the lake is hyper -eutrophic and exceed s the shallow lake standard.
The TMDL noted that the shallow lake seems to alternate between the algal and plant
dominated conditions. Aquatic vegetation surveys indicated the lake has nuisance levels of
CLPW. The lake also has a diverse native plant community in some years.




