


5.37 Kelle’s Creek Watershed Management Plan

5.37.1 General Information

Kelle’s Creek is a steep-sided
ravine located in the southern
portion of the City of Afton. The
spring-fed perennial creek flows is
tributary to the St. Croix River,
discharging into the river
downstream (south) of downtown
Afton.

Kelle’s Creek flows approximately
2.8 miles from the point the creek
becomes perennial-flowing (water
flowing year-round) to the mouth
of the creek at the St. Croix River.
Kelle’s Creek becomes perennial-
flowing about 0.45 miles northeast
of the intersection of Trading Post
Trail and Afton Boulevard (CSAH
18). Upstream of this area, Kelle’s
Creek is an intermittent stream.

St. Croix:
River

D

Local Kelle's Creek
Watershed

Kelle’s Creek Watershed Information

(Intermittent streams are dry most

Tributary Area (acres) 2,348 ) ) )
St. Croix of the time, but flow during rain or
Downstream Watershed :
River snowmelt events.)
Kelle’s Creek Information*
Eg(t:lgr]]%tegff)-year flowrate at St. Croix Tr. (cubic feet per 5.4 The Kelle’s Creek watershed, as
Modeled 100-year flowrate at St. Croix Tr. (cfs) 93 managed by the VBWD, has a
Perennial Channel Length from Headwaters to drainage area of 2,348 acres, or
. A ; 2.8 ! ’
Confluence with St. Croix River (miles) aporoximatelv 3.7 square miles
VBWD Water Quality Priority Category High PP y».£3q '
* Source: Kelle’s Creek Stream Management Plan (EOR 2007b) The VBWD —managed Kelle’s

Creek watershed includes
approximately 1.2 square miles that are directly tributary to the St. Croix River and do not directly
contribute flows to Kelle’s Creek.

Currently, most of the watershed is undeveloped (see Figure 5.37-1), with the remaining upstream
portions of the watershed consisting of residential and agricultural land use. The extreme
downstream portion of the watershed (adjacent to the St. Croix River) includes commercial and parks
and recreational land use. Estimated future (2030) land use in the upstream portion of the watershed
is rural or large-lot residential, with some multi-optional, commercial, and parks and recreation land
use at the downstream portion of the watershed (see Figure 5.37-1). Upstream of St. Croix Trail
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(CSAH 21) the riparian areas of the creek are primarily classified as forested wetlands, with upland
forests on the ravine sides (EOR 2007b).

5.37.2 Water Quality Management Plan

Kelle’s Creek represents a unique and high quality resource within the VBWD. It is similar to
Valley Creek (see Section 5.20) as a perennial, groundwater-fed stream; however, Kelle’s Creek it is
not a MDNR-designated trout stream. The VBWD has classified Kelle’s Creek as a High Priority
waterbody according to the VBWD’s waterbody classification system (see Section 4.1 — Water
Quality) due to its inclusion on the Minnesota Pollution Control Agency’s (MPCA) impaired waters
303(d) list.

5.37.2.1 Water Quality Implementation Plan

In December 2007, the Lower St. Croix Watershed Management Organization (LSCWMO)
completed the Kelle’s Creek Stream Management Plan (EOR, 2007b). The plan provides technical
background and recommends strategies for watershed protection. From 2012 to 2015, the VBWD and
MPCA collaborated on the VBWD Watershed Restoration and Protection Strategies (WRAPS) study,
which led to the development of the Kelle’s Creek Total Maximum Daily Load (TMDL) study
(MPCA, draft 2015).

Specific water quality implementation tasks that the VBWD plans to undertake for the Kelle’s Creek
watershed are based on the above documents and include the following:

1. The VBWD will cooperate with other entities to monitor the water quality of Kelle’s Creek
and perform the actions discussed in Section 4.4. The VBWD will continue to collect water
chemistry and flow data through a continuous water monitoring station. The VBWD will
report the results of its stream monitoring.

2. The VBWD will regularly monitor the physical condition of Kelle’s Creek, if VBWD can
gain access. The purpose of this monitoring is to assess stream degradation, including the
identification of streambank and gully erosion sites. VBWD will monitor the intermittent
portions of Kelle’s Creek only in response to problems. .

3. The VBWD will perform, or cooperate with other entities to perform, biological monitoring
of Kelle’s Creek and report the results of such monitoring.

4. The VBWD will assess the feasibility of implementing a volunteer stream monitoring
program conducted by local students or residents, similar to the volunteer stream monitoring
program in place for Valley Creek.

5. The VBWD will evaluate options and implement measures, as necessary, to address
streambank stabilization and stream degradation issues identified in the Kelle’s Creek

watershed.
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6. The VBWD will collaborate with the University of Minnesota, Washington County,
Washington Conservation District, or other entities to promote education, financial, and
technical assistance for pasture and manure management.

7. The VBWD will cooperate with other entities to inspect and replace (or fund through cost
share) non-functioning or non-compliant subsurface sewage treatment systems (SSTS) in the
Kelle’s Creek watershed.

8. The VBWD will assist the City of Afton in implementing flood control and/or water quality
improvement projects in areas draining to Kelle’s Creek and the St. Croix River, if requested
by the City of Afton. The VBWD Managers will continue to determine the appropriate level
of VBWD involvement in flooding and water quality issues on a case by case basis. VBWD
assistance could include assisting the city in evaluating solutions, obtaining funding, or other
means in accordance with the policies of the VBWD.

9. The VBWD will continue to implement its Rules and Regulations (2013, as amended) in the
Kelle’s Creek watershed. The VBWD Rules address water quality performance standards for
development and redevelopment projects, as well as required vegetated buffers around
VBWD lakes, streams, and wetlands. The VBWD Rules and Regulations are included in this
Plan as Appendix A-4.5.

5.37.2.2 Water Quality Issues and History

The Minnesota Pollution Control Agency (MPCA) has determined that Kelle’s Creek (reach ID
07030005-606) is impaired for aquatic recreation and does not meet Minnesota water quality
standards for pathogen indicator bacteria (Escherichia coli, or E. coli). The MPCA placed Kelle’s
Creek on the 303(d) impaired waters list in 2012 because monitoring data indicate that E. coli levels
typically exceed the monthly geometric mean standard of 126 E. coli organisms per 100 mL (a
geometric mean is the “n”-th root of the mathematical product of “n” numbers).

Based on its impairment for E. coli, Kelle’s Creek was included in the VBWD WRAPS study
(MPCA, 2015 draft); the study was limited to the area draining directly to the creek (approximately
2.5 square miles). The MPCA’s contractor performed a bacteria source assessment to estimate
loading from the sources of bacteria within the watershed. Flow duration and load capacity curve
methodology was used to establish the TMDL for the creek and the required reductions in bacteria
loading, following MPCA protocols (MPCA, 2009).

Once load reduction targets were established, the MPCA’s contractor developed management actions
designed to protect and improve water quality conditions in order to achieve the TMDL allocations
for Kelle’s Creek (see Section 5.37.2.2). The MPCA then developed the TMDL report for Kelle’s
Creek. Results of the Kelle’s Creek TMDL study are summarized in Appendix A-5.37. The TMDL
report is available from the MPCA website.
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There is insufficient data to determine if Kelle’s Creek is impaired for aquatic life due to other
indicators (e.g., total suspended solids, nutrients). Although there is little available surface water
quality data from Kelle’s Creek, the undeveloped nature of the watershed suggests that good water
quality may be achieved in the creek if appropriate management practices are implemented. Current
land use is mainly agricultural and low-density residential, resulting in low levels of imperviousness.
There are also some unfragmented tracts of forest and grassland that provide valuable habitat in the
watershed.

The largest threats to surface water quality in the watershed are development and poor vegetation
management. Increased runoff from development has the potential to carry excessive nutrients and
contaminants to the stream, as well as increase erosion into and within the stream. Appropriate
stormwater management practices and maintenance of vegetated buffers between developed areas
and the stream will reduce these risks.

Some streambank and ravine erosion have been reported in the Kelle’s Creek watershed, as identified
in the Kelle’s Creek Stream Management Plan (EOR 2007b). Additional investigations of Kelle’s
Creek by VBWD in 2013 indicated that erosion in the creek appears to be predominantly caused by
natural processes as the creek meanders and encounters the steeper sides of the ravine and head cuts
and channel incision were not observed (Barr, 2013). The VBWD explored options to mitigate
erosion at five locations with some of the most severe erosion, including continued monitoring,
minor stabilization, and full stabilization. The VBWD decided against implementing stabilization
measures over concerns that the construction would cause more harm than benefit. Instead, the
VBWD will continue to monitor the creek.

There are also Karst features, including springs, located within the Kelle’s Creek. Springs are points
where subsurface groundwater flow is concentrated and act as foci for discharge from karst aquifers
(EOR, December 2007). The presence of karst features suggests an area that is highly susceptible to
groundwater pollution. The uplands in the upper portions of the Kelle’s Creek watershed are
identified as sensitive karst areas (EOR, December 2007). The United States Geological Survey
(USGS) has mapped subsurface faults in the watershed (see Figure 5.37-2). The faults are shifts in
bedrock layers and complicate groundwater flow patterns.

As of the writing of this Plan, the Kelle’s Creek watershed is served entirely by residential
subsurface sewage treatment systems (SSTS); the presence of karst features increases the risk of
groundwater contamination from failing SSTS. As of the writing of this Plan, the City of Afton is
considering improvements to the Afton Village area which would include the construction of
community storm sewer to replace SSTS, thereby reducing the risk to local water resources.

5.37.2.3 Water Chemistry Data

In 2007, the Lower St. Croix Watershed Management Organization (which dissolved as an
organization in 2009) established a water quality monitoring program on Kelle’s Creek in partnership
with the Washington Conservation District (WCD) and collected water chemistry data along with E.
coli data at the monitoring station just downstream of St. Croix Trail. The VBWD continued this
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water quality monitoring effort when it took over jurisdiction of the Kelle’s Creek watershed in 201 1.
Water quality has been collected from 2007 to 2009 and from 2011 to 2014 at the monitoring station
downstream of St. Croix Trail (S004-462, see Figure 5.37-3). In 2013, two additional water quality
monitoring stations along Kelle’s Creek were established: one station was located just upstream of
the City of Afton and the second station was located where the perennial stream began to flow. E.
coli grab samples were collected at each of these stations (see Figure 5.37-3).

The water chemistry data collection typically occurred on a weekly or biweekly basis. E. coli grab
samples were typically collected on a monthly basis.

Table 5.37-1 summarizes the available E. coli data by month. Levels of E. coli measured in Kelle’s
Creek are consistently above the chronic standard. In addition, there are regular exceedances of the
acute standard of 1,260 organisms per 100 mL in Kelle’s Creek (see

Table 5.37-1). For the entire data set for Station S004-462 (n = 37), 30% of the observations (n = 11)
were above the acute standard. Seasonal variability of E. coli measured in Kelle’s Creek is presented
in Figure 5.37-4.

In 2013, E. coli data were collected at three locations along Kelle’s Creek. Figure 5.37-4 summarizes
the monthly geometric mean for the samples collected in 2013 at each of the monitoring locations
along the creek, from upstream to downstream. Elevated E. coli levels exceeding the MPCA chronic
standard were observed at Stations S004-462 (St. Croix Trail) and S007-624 (36™ Street) for all
months except October. At Station S007-623 (Headwaters), E. coli levels in August exceeded the
MPCA chronic standard.

Table 5.37-1 Summary of Kelle’s Creek E. coli Data by Month

Geometric Total Number of Samples
Month Mean @ Minimum Maximum Number Exceeding MPCA
(cfu/100 mL) (cfu/100 mL) | (cfu/ 100mL) of Acute Standard

Samples | (1,260 cfu/100mL)
May 115 60 219 2 0
June 694 127 >2,420 9 3
July 674 201 >2,420 9 3
August 909 261 >2,420 9 4
September 251 162 365 4 0
October 104 28 1,986 4 1

In addition to E. coli sampling, two grab samples from the creek and one sample of a headwaters
spring collected in 2006 had nitrate levels ranging from 2.9 mg/L to 3.8 mg/L (EOR December
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2007). Additional biweekly water quality samples collected from 2007 to 2009 had average nitrate
levels of 2.2 mg/L (MPCA, 2011). The average nitrate concentration in fifteen grab samples
collected at the St. Croix Trail flow monitoring station (S004-462) from 2012 through 2013 averaged
2.4 mg/L. These measured nitrate levels are lower than levels found in nearby areas of Washington
County, and are well below the drinking water maximum contaminant level of 10 mg/L.

In 2014, the MPCA established nutrient water quality standards for streams (see Section 4.1 — Water
Quiality). Currently, there is insufficient data to assess Kelle’s Creek water quality relative to nutrient
standards. Future monitoring of Kelle’s Creek will include parameters relevant to applicable MPCA
standards.

5.37.2.4 Biological Data

While water samples provide an assessment of stream water gquality at the time of sample collection,
benthic invertebrates provide a long-term assessment of water quality. They live on the bottom and in
the vegetation of a stream as long as water quality conditions permit. As attached organisms, benthic
aquatic invertebrates are exposed to all the temporal variations in stream quality and “integrate” the
quality of passing water. Each type of benthic invertebrate has a different tolerance for pollution;
studying the numbers and types of benthic invertebrates can indicate pollution in a stream. When
sufficient pollutants enter the stream to prevent their survival, they are eliminated from the stream.
Monitoring the presence or absence of biological indicator organisms provides indirect evidence of
the effects of transitory changes in stream water quality related to stormwater runoff.

The LSCWMO collected benthic invertebrate samples from Kelle’s Creek in 2006 (EOR 2007b),
near the beginning of the perennial-flowing portion of the creek. Samples were collected from a riffle
location with a D-frame aquatic net. The substrate was disturbed with the sampler’s feet, allowing
dislodged invertebrates to drift into the net downstream. Additional samples were collected by
randomly sampling the stream substrate at a location just upstream of the St. Croix Trail crossing.

A total of 2,614 specimens representing 38 taxa (different macroinvertebrate species) were collected
from Kelle’s Creek. Sites with greater than 25 taxa are considered to have very high quality
macroinvertebrate community structure; this is especially true given the small stream size and sand
and sand/silt substrates in Kelle’s Creek.

5.37.3 Water Quantity Management Plan
Water quantity management activities within the Kelle’s Creek watershed include:

1. The VBWD will cooperate with the Washington Conservation District and/or other entities to
collect flow data on Kelle’s Creek.

2. The VBWD will assist the City of Afton in implementing flood control and/or water quality
improvement projects in areas draining to Kelle’s Creek and the St. Croix River, if requested
by the City of Afton. The VBWD Managers will continue to determine the appropriate level
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of VBWD involvement in flooding and water gquality issues on a case by case basis. VBWD
assistance could include assisting the city in evaluating solutions, obtaining funding, or other
means in accordance with the policies of the VBWD.

5.37.3.1 Water Quantity Data

In 2004, the Washington Conservation District established a continuous flow monitoring station on
Kelle’s Creek just downstream of St. Croix Trail (Station S004-462, see Figure 5.37-3). Flow data
has been collected from 2004 through 2007 and 2011 through 2014. Additionally, a continuous flow
monitoring station was located on the upstream portion of the creek in 2013, although minimal flow
was observed at the upstream station during the 2013 monitoring period.

In summer 2006, the LSCWMO measured baseflow at two locations during conditions with low
antecedent moisture; the baseflow measurements indicated the stream was gaining groundwater
inflow between the two locations evaluated. The LSCWMO also performed a spring inventory along
Kelle’s Creek in June, 2006. Areas of significant groundwater discharge are presented in the Kelle’s
Creek Stream Management Plan (EOR December 2007).

The LSCWMO developed an XP-SWMM hydrologic and hydraulic model in order to evaluate the
impact of future development on streamflow and flood stages. The Kelle’s Creek Stream
Management Plan (EOR, December 2007) details the model development and calibration. The
model indicates that some crossings along Kelle’s Creek may be susceptible to erosion, including the
St. Croix Trail crossing. The XP-SWMM model estimated water levels due to the 100-year storm
event, as well as estimated the increased flows and velocities under future developed conditions.
Results of the modeling are presented in the Kelle’s Creek Stream Management Plan (EOR, 2007b).
Modeled 100-year flood elevations are presented in the Kelle’s Creek Stream Management Plan
(EOR, 2007b), although the plan does not discuss existing flooding issues within the watershed.
Additional hydrologic modeling of Kelle’s Creek was performed by WSB & Associates as part of the
County Road 21 Roadway Reconstruction project.

5.37.3.2 Water Quantity Issues and History

Some flooding issues are present within the Kelle’s Creek watershed. The Afton Village area of the
City is prone to flooding. Major flooding occurred in Afton in 1965, 1969, 1993, 1997, and 2001.
The repetitive flooding causes substantial damage resulting in a reoccurring cost to private property
and various levels of government agencies (WSB, 2014). The Afton Village floods from three
sources, including Kelle’s Creek, the St. Croix River (which can back up into Kelle’s Creek), and
runoff from the bluffs adjacent to the St. Croix River (WSB, 2011). Damages from flooding along
Kelle’s Creek are increased during years when the St. Croix River floods. The sources of flooding
necessitate a coordinated solution, as levees inhibit flow between the watershed and the St. Croix
River.

The City of Afton has proposed the following measures to address these flooding issues:
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e St. Croix River Flooding — Levee reconstruction and accreditation (pump station, seepage
system and storage basins) and associated work

o Kelle’s Creek Flooding — Levee bypass system

o Bluff Runoff Flooding — Local system to collect runoff from the bluff and convey it safely to
a proposed stormwater basin and levee pump station

The City of Afton commissioned a feasibility study to explore multiple improvements to the Afton
Village area, including reconstruction and accreditation of the existing levee, and reconstruction of
stormwater treatment and rate control. The proposed levee improvements include reconstructing the
levee to achieve Federal Emergency Management Agency (FEMA) accreditation. The base flood
elevation in this area is 692.0 (NGVD 1929). This results in levee elevations between 695 and 696
necessary for accreditation, depending on location. The proposed improvements to the levee include
the installation of a seepage system on the landward side of the levee and a permanent lift station.
The levee would not intersect Kelle’s Creek, which will continue to discharge directly to Lake St.
Croix, just south of the proposed levee.
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Appendix A-5.37 Additional Water Quality Information

Kelle’s Creek TMDL Study

This section summarizes the results of the Kelle’s Creek Total Maximum Daily Load (TMDL) study
performed by the MPCA in cooperation with the VBWD.

Source Assessment

As part of the Kelle’s Creek TMDL study, the VBWD assessed pollutant sources in the Kelle’s Creek
watershed. Potential source terms considered in the TMDL included:

e Subsurface sewage treatment systems (SSTS) and human waste
e Urban stormwater runoff and pets

e Livestock and grazing animals

e Manure and biosolid land application

e Wildlife

In the source assessment, it is not only necessary to estimate the total bacteria production by source,
but it is also necessary to; (1) estimate the amount of bacteria potentially available for runoff from
each source, and (2) assess the potential for the bacteria to reach surface waters under wet and dry
conditions. This analysis results in the partitioning of the stream load by source based on the total
load estimated to reach surface waters under the given conditions.

The E. coli loading in the contributing Kelle’s Creek watershed was estimated by multiplying the
total number of E. Coli organisms available per month for each source by its corresponding
availability and delivery potential. Under both wet and dry conditions, human sources account for the
majority of E. coli loading to Kelle’s Creek. The following figure presents bacteria loading by source
under wet conditions:
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Livestock - Poultry Livestock - Horses Wildlife
1.4% 1.1%

Livestock -
Cattle/Calves
12.3%

Urban Runoff -
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The following figure presents bacteria loading by source under wet conditions:

Livestock - Horses___ Livestock - Poultry __ Wildlife
Livestock - 0.7% 0.9%
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7.7%
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89.8%
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The TMDL for Kelle’s Creek was developed using the load duration approach described in the 2009
MPCA document entitled Bacteria TMDL Protocols and Submittal Requirements.

Load Capacity and Load Reductions

The source assessment determined that all bacterial loading to Kelle’s Creek originates from non-
permitted sources. Since there are no NPDES/SDS permitted discharges in the Kelle’s Creek
watershed, there are no wasteload allocations (WLA) established in the TMDL. The following table
presents the total monthly loading capacity for Kelle’s Creek, expressed as monthly loading (billion
organisms per month) of E. coli along with the WLA and Load Allocation (LA) for the creek. Also
summarized in this table are the required bacteria reductions which were determined by comparing
measured E. coli data with the total monthly load capacity the TMDL for Kelle’s Creek.

Flow Zone
High Moist Mid ‘ Dry ‘ Low
values expressed as billion organisms per month (b-org/month)

TOTAL MONTHLY LOADING CAPACITY 75.8 43.3 31.0 25.0 15.0
Wasteload Allocation* -- -- -- -- --
Load Allocation 68.2 39.0 27.9 22.5 135
Margin of Safety (10%) 7.6 4.3 31 2.5 1.5
Existing Load - 149.4 59.0 153.8 --
Required Load Reduction -- 106.1 28.0 128.8 --
Required Load Reduction (%) -- 71.0% 47.5% 83.7% --

* There are no permitted point discharges from industries, municipalities, waste water treatment plants, or
individually permitted sources within the Kelle’s Creek watershed. Therefore the wasteload allocation is zero.

Implementation Plan

The findings of this study indicate that the primary E. coli sources to Kelle’s Creek are from non-
riparian pastures and from inadequately treated wastewater (failing SSTS). Bacteria load reductions
from these sources will be the most effective towards meeting water quality goals. The following
summarizes examples of the types of projects and strategies that could be implemented to help
reduce the bacteria loading to Kelle’s Creek.

¢ Non-Riparian Pasture Management — One important measure that can be taken to reduce
E. coli loading in Kelle’s Creek is to improve non-riparian pasture management. Since
livestock do not have direct access to the creek and creek banks, the emphasis should be on
reducing and treating runoff from the current pasture and grazing areas before discharging
into waterways draining to the creek.

e SSTS Management — The Washington County Department of Public Health and
Environment is the primary regulatory authority for all SSTS in the county, which includes
all properties within the Kelle’s Creek watershed. In addition to permitting and inspecting the
installation of a septic system, the department also conducts soil reviews prior to issuing an
installation permit. The current Washington County Groundwater Plan has identified SSTS
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financial assistance as a priority, and the County has several opportunities for financial
assistance to upgrade or fix noncompliant SSTS. Washington County has State of Minnesota
Clean Water Fund (CWF) funds available for SSTS Fix Up Grants, available for low income
residents only. These funds can only be used for SSTS that are determined to be failing or
pose an imminent public health threat. Additionally, Washington County is established a low
interest loan program for SSTS upgrades for home owner and rural business owners,
regardless of income, whose systems have been identified as non-compliant. This program is
administered through Washington County utilizing funds from the Minnesota Department of
Agriculture (MDA) AgBMP program. There is an opportunity to educate homeowners in
Kelle’s Creek watershed about the maintenance of SSTS and to target the Washington
County financial assistance programs.
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