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Forward

This study was completed as part of larger Clean Water Partnership study of Sand Creek.
Portions of Sand Creek and its tributaries are considered water quality impaired for aquatic life
due to turbidity or to low fish Index of Biological Integrity (IBI) scores. This report provides a
feasibility assessment and implementation plan to mitigate priority factors identified as
contributing to the impairments. The report is Volume 2 of a four volume set completed over
the course of the project. It provides a summary; readers are referred to the technical documents

included as appendices in Volume 4 for greater detail. Study Volumes include:

e Executive Summary. The Executive Summary provides a standalone summary of the
entire project and all report volumes.

e Volume 1: Sand Creek Impaired Waters Diagnostic Study. This Volume includes an
assessment of the turbidity and IBIl impairments, watershed characterization, monitoring
and modeling results, and the identification of priority source areas and a summary of
biological stressors.

e Volume 2: Sand Creek Impaired Waters Feasibility Study and Implementation Plan.
This Volume includes modeling results for various potential management strategies,
identification and assessment of management practices and strategies, and an
implementation plan.

e Volume 3: Cedar and McMahon Lakes TMDL studies. This Volume includes Draft
TMDLs for two lakes in the Sand Creek Watershed (Cedar and McMahon) that are
impaired for recreation due to excess nutrients. It also includes a TMDL Implementation
Plan for each Lake.

e Volume 4: Sand Creek Impaired Waters Study Appendices. This study includes various

technical documents and supporting reports.

These documents are available from the Scott Watershed Management Organization (WMO) at
952-496-8475, or on the Scott WMO website www.co.scott.mn.us (Parks, Library, &

Environment pull down list, Watershed Management Organization tab). Project partners
include the Scott Watershed Management Organization, Scott County, Scott Soil and Water
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Conservation District, LeSueur County, LeSueur Soil and Water Conservation District, Rice
County, Rice Soil and Water Conservation District, Cedar Lake Improvement District,
Metropolitan Council Environmental Services, and the Minnesota Pollution Control Agency. A
portion of the funding was from the Minnesota Pollution Control Agency Clean Water

Partnership program.

F-2
Final 7/26/2010, FS V1






Section 1 — Introduction

General Project Description

This report is Volume 2 of a four volume study. It was completed as a Clean Water Partnership
Study. Partners included the Minnesota Pollution Control Agency, Scott County, the Scott
Watershed Management Organization (WMO), Scott SWCD, Rice County, Rice Soil and Water
Conservation District (SWCD), Le Sueur County, Le Sueur SWCD, and the Metropolitan
Council. MDNR was also consulted with the Area Hydrology and Area Fisheries staff invited to

participate in project team meetings.

The project area consists of the Sand Creek watershed which covers portions of Scott, Rice and
Le Sueur Counties (Figure 1-1). The project addresses the water quality concerns of Sand Creek,
and an unnamed tributary (Picha Creek) to the Minnesota River in Scott County. These water
bodies are listed as impaired by the Minnesota Pollution Control Agency (MPCA) on the Federal
Clean Water Act Section 303(d) list as follows:
e Sand Creek from the mouth to confluence with Porter Creek is impaired for aquatic life
due to turbidity and fish Index of Biotic Integrity (IBI).
e Unnamed tributary (Picha Creek) to Sand Creek (near Louisville Swamp) is impaired for
aquatic life due to fish IBI.
e Cedar and McMahon Lakes are impaired for recreation due to excess nutrients and

impaired for aquatic consumption due to mercury.

The project was initiated in 2007. The project Workplan is included in study Volume 4 as
Appendix DS-1. The first two years of the project focused on monitoring and the collection and
organization of watershed information including fluvial geomorphic data. The final year of the
study focused on data analysis, modeling and the preparation of reports; this Volume 2 report
develops and presents an Implementation Plan for addressing stream impairments. A summary

diagnosis of the impairment and their probable causes are provided below. However, readers are
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Figure 1-1. Sand Creek Watershed.
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referred to the Volume 1- Sand Creek Impaired Waters Diagnostic Study and associated

Appendices in Volume 4 for additional detail on the impairments.

The project also included complementary efforts to complete draft Total Maximum Daily Load
(TMDL) studies for two lakes in the Sand Creek Watershed. (Cedar and McMahon [also known
locally as Carl’s Lake]). The draft TMDLs are presented in study Volume 3. This project did
not complete TMDLs for the listed Sand Creek impairments for several reasons. First, it was
thought that further definition of the impairments was needed, particularly with respect to the
stressors contributing to the IBI impairment so that TMDLs could be more focused. Second, the
Scott WMO and primary local sponsor of the project, did not feel that completing the TMDL
was needed to properly diagnose what the problems are and make management decisions.

Project Goals and Objectives
Project goals and objectives include:

1) Products of this particular investigation

2) Overall resource goals

3) Preliminary numeric goals

4) Watershed characterization goals

5) Support of goals and objectives in, and implementation of, the Scott WMO approved
Comprehensive Water Resources Plan, and Water Plans of Le Sueur, Rice and Scott

Counties (i.e., Local Program Support Goals).

The project in relation to each of these areas is discussed in detailed in the Volume 1 — Sand
Creek Impaired Waters Diagnostic Study. With respect to this study the primary objectives are
to assess the feasibility and benefits of alternative management approaches adding the

impairments, and to develop an implementation plan or approach.
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Diagnostic Study Findings

A through diagnosis of the impairments and their contributing factors are essential for
completing a feasibility assessment and an implementation plan that focuses resources where
they will do the most good. The detailed diagnosis is provided in Volume 1 with relevant

findings related to the stream impairments reiterated below. These findings include:

e Land use and land cover in the watershed has significantly changed over time.
Historically land cover was predominately big woods. However, currently only 9% of
the watershed remains as forest, while 51% is agriculture and 28% is grassland. In
addition, very little of the grassland is native grass.

e There has been a significant amount of wetland drainage and alteration. Approximately
8,700 acres of restorable wetlands were identified in the watershed.

e Stream channels have been significantly altered through ditching and straightening. Most
of this is in the headwaters areas of the watershed, and most appears to have occurred
between 1855 and 1937.

¢ The condition of channel is generally fair to poor, with most reaches being fairly stable to
slightly degrading.

e Agquatic habitat is generally fair to good along the main stem of Sand Creek, becoming
poor to very poor in the upper portions of Porter and Raven Creeks. Stretches of
excellent habitat were found on the lower reaches of Raven Creek and the middle reaches
of Picha Creek (the unnamed tributary) as it passes through the bluff area.

e A number of fish migration barriers were identified as part of the geomorphic assessment.
Some cause problems only during certain portions (high or low) of the flow regime.
While others like the falls in Jordan are a passage barrier all the time. The types of
barriers ranged from the falls in Jordan, to the outlet structure on Louisville swamp
(during low flow), to the outlet structures on some of the lakes, to small rock pipe dams
in the channel, to numerous perched culverts at road crossings in the headwaters portions
of the watershed.

e There is a significant amount of Highly Erodible Land (HEL) in the watershed. Areas

with the most HEL in cultivation include the Sand Creek Tributary, Porter and Upper
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Porter subwatersheds where topographic relief is the greatest. Areas with the lowest HEL
in cultivation include the Lower and Middle Sand Creek subwatershed; and the Raven,
Ditch 10, East Raven and West Raven subwatersheds. Ditch 10, East Raven and West
Raven subwatersheds have the lowest amount of cultivated HEL even though agriculture
is the dominant land use, because these areas are relatively flat with little HEL to start
with.

o Future land use will see a decrease in agriculture and grassland, and an increase in urban
and rural residential lands. High density urban growth will occur around Jordan and New
Prague affecting the Upper and Middle Sand Creek subwatersheds, and the East Raven
subwatershed. Low density rural residential growth will occur primarily in the Porter
Creek and Sand Creek Tributary subwatersheds. Land use in the Raven subwatershed
including the Ditch 10, and West Raven subwatersheds is not expected to change
significantly in the next 20 years.

¢ New impairments were identified in the watershed as follows:

o Porter Creek from its headwaters to Sand Creek impaired for aquatic life due to
turbidity

o Raven Creek from the East Branch of Raven Creek to Sand Creek impaired for
aquatic life due to chloride

o East Branch of Raven Creek from the headwaters to Raven Creek impaired for
aquatic life due to chloride

o Sand Creek South Line to Raven Creek impaired for aquatic life due to turbidity
and chloride

o South Creek from Raven Creek to Porter Creek impaired for aquatic life due to
turbidity

e Analysis of the turbidity data showed that turbidity impairments are limited to Sand and
Porter Creeks.

e Review of continuous turbidimeter data suggests that the percent exceedence calculated
from sample results are conservatively high as would be expected since the monitoring
protocol followed by the Metropolitan Council and this study are biased by more

collection of wet-weather samples, relative to the long term flow conditions.
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e Analysis also showed that turbidity was primarily a function of TSS, and surrogate TSS
concentrations for the 25 NTU standard were calculated for each monitoring site.

e [t was also shown that VSS is typically a small fraction of TSS especially under high
flows where high TSS concentrations and turbidity readings generally occurred.

e Data analysis showed that algae growth could be contributing more to observed turbidity
levels at the monitoring stations downstream of headwater lakes (Rice, Pepin and
Sanborn).

e The quality of water that discharges from Rice Lake appears to be of better quality than at
stations further downstream on Sand Creek. Presumably this is due to sedimentation and
filtering occurring in the chain of water bodies leading from Cody Lake to Phelps Lake,
to a large wetland complex, to Rice Lake.

e Middle Sand Creek subwatershed has TSS yields that are 5 to 10 times higher than other
subwatersheds. The downstream portions of Raven Creek had the next highest
subwatershed TSS yield, followed by the main stem of Sand Creek and the two Porter
Creek subwatersheds.

e Load duration curves showed that TSS loads exceeding the TSS goals generally occurred
at higher flows or during the seasonal period representing snow melt and spring (March-
June).

e Analysis of data from Louisville Swamp indicate that a combination of algae growth and
carp contribute to a net export of solids from the swamp under low flow conditions.
Thus, TSS loading going into the River may be somewhat higher than the TSS load
estimated from the Jordan site.

e Comparison of TSS loads from point source discharges in the watershed showed that the
point source contributions are a negligible part of the overall TSS load.

e The Biological Stressor Identification analysis identified six candidate causes for the 1BI
impairments as follows:

o Habitat fragmentation — Sand Creek, Picha Creek, and Porter Creek

o Inadequate baseflow — Picha Creek, Le Sueur County Ditch Number 54, and
Porter Creek

o Low dissolved oxygen — Le Sueur County Ditch Number 54 and Porter Creek

o lonic strength - Le Sueur County Ditch Number 54
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o Habitat — Le Sueur County Ditch Number 54, Picha Creek, and Porter Creek

o Sediment — Picha Creek and Porter Creek

e The Biological Stressor Identification analysis concluded that sediment by itself was not
a stressor, but also concluded that additional data is needed to determine whether
sediment and ionic strength are co-stressors with habitat fragmentation.

e The Biological Stressor Identification analysis concluded that other probable stressors;

chlorides, ionic strength, and low dissolved oxygen require additional investigation.

Priority Subwatersheds

The project identified priorities by subwatershed as shown in Table 1-1 for addressing turbidity.
Subwatersheds are shown in Figure 1-2. These priorities were largely developed based on the
subwatershed runoff and TSS yields presented in Section 4 of the Diagnostic Study (Volume 1
Figures 4-3, 4-4, 4-7, and 4-8; and the turbidity exceedence level in Table 4-1).

The team also concurred that reducing the number of fish migration barriers that create habitat
fragmentation should; in general, prioritize downstream areas where flows are higher and more
likely perennial. However, the team also recognized that the falls in Jordan has a historic
foundation as a natural feature, and does not recommend modifying it. For habitat improvement
the priority established by the Scott WMO was to focus on riparian conditions and

implementation of the Natural Area Corridors concept.

For other potential stressors identified by the study, additional data collection and analysis is

needed before priority areas and management actions can be identified.
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Table 1-1. Priority Management Efforts by Subwatershed

Subwatershed Sediment Control Runoff Reduction
Lower Sand Creek Low (Except ravines on the Low
bluff which are high)

Middle Sand Creek High Low
Upper Sand Creek High High
Unnamed Tributary (Picha Creek) High High
Porter Creek High High
Upper Porter Creek High High
Sand Creek Tributary Low Medium
Lower Raven Creek High ?!
East Raven Low High
West Raven Low Medium
SC Ditch 10 Low Medium

'Unable to prioritize because of data quality questions

Final 7/26/2010, FS V1
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Section 2 — Scenarios Development and Assessment

Introduction

This section describes the development of various management scenarios for reducing TSS as a
surrogate for improving turbidity in Sand Creek, and the results of an assessment of the scenarios
using a Soil and Water Assessment Tool (SWAT model) developed for the project. The SWAT
model was developed by the Metropolitan Council Environmental Services. Model development
and calibration are summarized in the Volume 1 — Sand Creek Impaired Waters Diagnostic
Study. Detailed description of the SWAT model development and calibration, as well as the
results of scenarios assessment are provided in the Sand Creek Total Suspended Sediment Report
Synopsys prepared by MCES and included as Appendix FS-1 in Volume 4 of the Sand Creek
study. A complete report of the MCES work products, including data analysis, SWAT model
calibration, and BMP scenario analysis will be published later in 2010 by MCES (Publication
#32-10-011).

Scenarios were not developed and assessed for other potential stressors identified by the
Diagnostic Study for the fish IBI impairment. For some of these additional monitoring is needed
to more fully diagnose, for others (i.e., habitat fragmentation and inadequate baseflow)
management approaches and practices are identified and incorporated into the implementation

plan in the Sections 3 and 4 based on qualitative assessment.

Scenarios modeled were developed jointly by the project team. Practices and land management
approaches selected for scenarios assessment were based on findings of the Diagnostic Study
particularly:

e The previous work by Shottler (2002), the Stream Bank Erosion Survey by the Scott
SWCD, and the monitoring results that suggest that most of the sediment is originating
from near channel source rather than field sources.

e Results of the Diagnostic Study (report Volume 1) that show the most of the TSS
originates in the Middle Sand Creek subwatershed (Figures 2-1and 2-2).
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e The large areas of Highly Erodible Land in portions of the watershed (Figure 2-3).
e The significant amount of hydrologic alteration in the headwaters of the watershed due to
wetland drainage and public and private ditches (Figures 2-4 and 2-5).
Other factors that affected the development of scenarios included a known land owner
acceptance for filter strips/buffers, known effectiveness of filter strips, County Comp Plan and
Scott WMO vision and programs for creating a buffered environment, and knowledge that the
recently completed KODA Electric Facility in northern Scott County will be creating a market

for biofuels in the form of grasses.

Conservation tillage was also discussed, but was not modeled because it was felt that there was
already a good level of utilization in Scott and Le Sueur Counties. It was added back into the

implementation plan in Section 4 based on a request from the Rice SWCD.

Alternative Management Scenario Descriptions and Model Input

MCES and project partners identified potential feasible BMPs early in the project process using
county, city, and state policies and ordinances for management of land development, urban and
agricultural land management, and wetland restoration. The appropriate input datasets were
developed and included in both the SWAT model calibration (where appropriate) and in ensuing

scenario models to assess the efficacy of specified BMPs in reducing TSS in Sand Creek.

The original project workplan specified inclusion of three management scenarios for analysis
with the calibrated SWAT model; but MCES expanded the final analysis to include 13
management scenarios. The following sections discuss the input data used for scenario

modeling.

Existing Conditions (Calibration Model)

A complete discussion of the SWAT model for existing (2001 land cover; 2009 land

management) conditions was included in Appendix FS-1 in study Volume 4.
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Scenario 1 - 2030 Land Use and Watershed Conditions: (“2030 Baseline Model”)

The land cover dataset used for model calibration was updated to represent what is expected for
year 2030, based on the Scott County 2030 Comprehensive Plan Update (Scott County, 2009)
(Table 2-1). It was assumed no significant alteration in land cover would occur in Rice or Le
Sueur Counties prior to 2030. Although the Scott County Comprehensive Plan Update indicates
conversion of land use in much of the Scott County portion of the SCW, it was the opinion of
Scott County personnel (Nelson, pers. comm., 2009) that land use conversions significantly
affecting runoff would occur only within the boundaries of the Cities of Jordan and New Prague,
and in one small area in the Porter Creek Watershed (in Spring Lake Township). This is because
other areas of the watershed are guided primarily for Agricultural Preserve, Agricultural
Transition, Urban Transition, or Rural Residential Reserve per the Scott County 2030 Comp Plan
Update. Thus these areas will see little change until sometime after 2030. The small portion of
Porter Creek subwatershed where some change is expected is guided for Rural Residential
Growth. In this area there will be continued conversion of undeveloped land and agricultural

land to large lot rural residential. Final 2030 land use statistics are summarized in Table 2-1.

Assumptions used in formation of 2030 land use (Scenario 1) SWAT model (“2030 baseline
model”) included:
e The existing climatic dataset (2001-2008) used for model calibration was also used for
scenario modeling.
¢ No volume reduction due to required infiltration from proposed new impervious areas
(based on 2030 land use). Although Scott County and the Cities of Jordan and New
Prague have infiltration requirements (1/2-inch of runoff within 72 hours) for new
urban development or redevelopment, projected land use does not include proposed
locations for infiltration basins or swales, and thus infiltration was not included in the
model. Therefore, it is likely that changes in stormwater runoff volume that will
occur from new urban development in Jordan and New Prague under 2030 land use
conditions will be less than that predicted by the model due to required runoff volume
reduction.
e MPCA TMDL project guidelines, which specify estimating future point source

discharges using the plant design flow or specified non-degradation design flow and
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permitted pollutant concentration, were followed to project point source discharges to
Sand Creek for 2030 (Table 2-2).

No changes were made in the following model input parameters used for the original model
calibration for 2001 NLCD.
¢ No change in land cover from the calibration dataset (2001 NLCD) in Le Sueur and
Rice Counties
¢ No change in wetland, pond, or reservoir area, type, and depth from calibration (2001)
data set
¢ No change from calibration model input for agricultural land management practices,
including tillage, crop rotations, and fertilization/pesticide applications
¢ No change in assumed agricultural filter strip width from calibration model
(approximately 5 feet)

¢ No change in assumed extent of subsurface tile drainage from agricultural fields

Scenario 2 — 2030 Land Use and Expanded Agricultural Filter Strips

“Edge-of-field” filter strips in SWAT are associated with agricultural HRUs within the model,
rather than physical farm fields. As discussed previously, HRU sediment delivery to surface
waters is spatially lumped within each drainage area. While in practice, vegetated filter strips
would serve to trap pollutants and also reduce surface overland flow through infiltration, only
pollutant removal is estimated in SWAT. Volume reduction within filter strips is not estimated

by the model.

The calibration model included assumed agricultural filter strips of approximately 5-feet across
the watershed. For the scenario model, filter strips were increased to 30-feet, which was
estimated by Scott County personnel as a reasonable value to apply across the watershed

utilizing county and NRCS filter strip recommendations for agricultural areas.
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Table 2-1: Sand Creek Watershed Estimated 2030 Land Use

Agriculture, Acres Forest, Acres Grassland, Acres | URHD?®, Acres URLD? Acres | Open Water®, Acres | Wetlands®, Acres | Subbasin

Subwatershed 1D? 2030 Change | 2030 | Change | 2030 Change | Acres | Change | 2030 | Change 2030 Change 2030 | Change Totels
Porter Creek 15,293 -34 | 4,218 -1 | 16,004 36 9 0| 1,561 -1 957 0 2,517 0 40,560
(Upper Porter Creek) 3,350 0 701 0 3,763 0 7 0 325 0 23 0 462 0 8,632
(Lower Porter Creek) | 11,943 -34 | 3,517 -1 12,241 36 2 0| 1236 -1 934 0 2,056 0 31,928
Sand Creek Tributary 4,750 -23 785 -1 2,983 -2 8 1 439 24 6 0 231 0 9,202
Upper Sand Creek 20,383 -609 | 2,936 -199 | 11,342 -494 521 247 | 3,815 1,055 1,828 0 1,633 0 42,458
Raven 30,116 -568 | 1,742 -108 5,844 -287 822 526 | 2,801 437 128 0 996 0 42,449
(SC Ditch 10) 9,074 0 289 0 1,103 0 0 0 404 0 22 0 249 0 11,141
(West Raven) 5,884 0 273 0 1,183 0 2 0 286 0 4 0 189 0 7,822
(East Raven) 8,477 -567 612 -104 2,054 -275 811 522 1,730 424 102 0 490 0 14,276
(Lower Raven Creek) 6,681 -1 568 -4 1,504 -12 9 4 380 12 0 67 0 9,210
Middle Sand Creek 5,577 -1,120 1,597 -578 3,664 -989 343 238 | 3,566 2,451 1,146 0 554 0 16,446
Lower Sand Creek 3,214 -2,078 858 | -1,011 1,447 | -1,937 | 1,816 1395 | 4,433 3,633 87 0 623 0 12,476
Unnamed Tributary 4,567 -88 1,154 -12 3,306 -104 29 0 795 203 259 0 474 0 10,584
Land Cover Totals 83,900 -4,521 | 13,290 -1,911 | 44,590 -3,776 | 3,548 2408 | 17,411 7,802 4,409 0 7,028 0 174,174

&~ wo N+

Land cover classification based on NLCD 2001 spatial dataset updated for Scott County 2030 landuse plan.
Major subwatershed data in shaded bold; associated minor subwatershed data indicated by parentheses.
URHD = urban high density. This classification was applied to roadways, commercial, and industrial areas
URLD = urban low density. This classification was applied to rural residential (developed area only), low and medium density residential, and

institutional areas

inventory spatial dataset)

Final 7/26/2010
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Table 2-2: Estimated 2030 Point Source Contributions to Sand Creek

Point Source Location Sub NPDES Permit Design Flow Non- TSS TP
watershed (Issuance) (mgd) Degradation Limit® Limit®
(Expiration) Flow®
(mgd)
(% increase®)
Montgomery Montgomery Upper Sand MNG55016 0.968 0.78 30 mg/L 1 mg/L
WWTP! (6/29/2007) (+132%) 44 tonlyear | 2,300 Ib/year
(4/30/2012)
Seneca Foods Montgomery Upper Sand MNO0001279 0.65 N/A 30 mg/L N/A
Cooling Water? (4/11/2008) (+100%) 30 ton/year 99 Ib/year’
(3/31/3013)
New Prague New Prague East Raven MN0020150 25 0.942 30 mg/L 1 mg/L
WWTP (8/11/2006) (+51%) 84 ton/year 4,100 Ib/year
(12/31/2011)
New Prague New Prague East Raven MNG640117 0.005 N/A 30 mg/L N/A
WTP? (7/31/2007) 0.23 ton/year | 0.8 Ib/year’
(6/30/2012)
B&F New Prague East Raven MNG790098 N/A N/A N/A N/A
Manufacturing’ Terminated
01/01/2006
Jordan WWTP Jordan Lower Sand MN0020869 1.289 0.4868 30 mg/L 1 mg/L
(3/25/2005) (+22%) 59 ton/year 4,000 Ib/year
(2/28/2010)

L WWTP = wastewater treatment plant

% No discharge to Sand Creek watershed since ca. 1999. Point source was included in Year 2030 model.
$WTP = potable water treatment plant

* MPCA records indicate minimal, infrequent flow. Not included in model.

® Non-degradation flow set by MPCA as part of Lake Pepin TMDL, based on potential TP load.

®TSS and TP limits set as part of NPDES permitting process. Estimated annual loads based on either design or non-degradation flow (whichever

is lower) and permitted concentration limit.

" TP concentration estimated as 0.05 mg/L based on limited groundwater samples collected by MPCA at New Prague WTP.

¥ Percent increase over 2001-2008 average annual measured volume.
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Scenario 3 — 2030 Land Use and Highly-Erodible Land (HEL) Conversion to Switchgrass
Cultivated highly-erodible land (HEL) within SCW was identified by Scott County using
SSURGO soils and 2001 NLCD land cover data. The geospatial dataset of cultivated HEL was
processed by MCES to randomly identify polygons for conversion to permanent grass cover.
Final data processing resulted in 62% of HEL conversion to switchgrass (initial cultivated HEL
area identified by Scott County = 7,937 acres; HEL area converted to switchgrass in SWAT =
4,898 acres). The 2030 landuse was modified to include the HEL conversion to switchgrass. No
other inputs (beyond those described for Scenario 1(2030 baseline model)) were changed.

There was no effort to target HEL areas based on proximity to surface water bodies. In practice,

targeting those areas may result in greater reduction of TSS discharged directly to surface water.

Scenario 4 — 2030 Land Use and Porter Creek Agricultural Land Conversion to
Switchgrass

For the 2030 land use projection used for the SWAT scenario models, most of Porter Creek
subwatershed remained unchanged from 2001 land use. Ultimately, the cultivated areas of
Porter Creek subwatershed are projected to convert to rural (greater than 2-acre lot size)
residential. Three scenarios were designed to estimate effects on TSS from conversion of Porter
Creek cultivated land (Figure 2-6) into rural residential area, with an assumed land cover of
permanent native grass (switchgrass). Agricultural polygons in the 2030 Porter Creek geospatial
coverage (15,176 acres) were randomly selected to develop new land coverages representing
conversion of 30% (Scenario 4A; 4,574 acres), 50% (Scenario 4B; 7,674 acres), and 80%

(Scenario 4C; 12,143 acres) of Porter Creek cultivated agricultural area to switchgrass.

As in other scenarios, proximity to water bodies or stream channel was not considered during

selection of polygons for conversion to permanent native grass cover.

All other inputs from Scenario 1 (2030 baseline model) remained constant. Although alteration
in subsurface tile drainage may occur during conversion of land cover from cultivated agriculture

to large lot residential, no change in tile drainage was assumed for this scenario.
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Figure 2-6: Porter Creek Subwatershed Agricultural Land Coverage for Scenarios 4A, 4B,
and 4C
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Scenario 5 — 2030 Land Use and Pond Construction / Wetland Restoration

Drained wetland inventories completed by Scott County and Ducks Unlimited indicate a
majority of wetland basins within the Sand Creek watershed were ditched, tiled, and drained in
the early 20" century as part of the expansion of cultivated agricultural fields (Ducks Unlimited,
2010). Ducks Unlimited identified restorable basins in Le Sueur and Rice Counties, while Scott
County used a comparable method to identify restorable basins in Scott County. Geospatial data

for restorable basins for all three counties are available on the Ducks Unlimited website.

MCES analyzed geospatial restorable basins data for the Scott, Rice, and Le Sueur County
portions of the SCW. For each county, the restorable wetlands inventory (RWI) and National
Wetland Inventory (NWI) drained basins were combined to create a complete set of restorable
basins. For each dataset, the riverine wetlands (those associated with floodplain areas) were
deleted as the SWAT model was not conceptualized to the level of detail necessary to separate
floodplain wetlands from the stream channel. Therefore only upland (i.e. not Sand Creek
floodplain) restorable basins were considered in the scenario analysis. For those areas of the
three counties within the SCW, the total upland restorable basin area was identified as 11,330

acres in Le Sueur County, 8,957 acres in Rice County, and 23,648 acres in Scott County.

In 2007, Barr Engineering Company completed a regional ponding study (Barr Engineering,
2007) of potential flood control basins in Scott County. Numerous potential locations and
approximate basin areas were identified for regional flood control basins within the SCW, with
60 of these potential basins prioritized. For Scenario 5A, the 60 basins identified in the regional
ponding study were added to the 2030 SWAT model (Table 7.4). Most of the basins were added
to the model as upland wetlands; 2 were added as in-channel reservoirs (Figure 2-7).

For Scenario 5B, the largest (by surface area) 30 restorable basins in each of Le Sueur and Rice
Counties (as defined above) were added to the 60 regional ponds within Scott County (Scenario
5A), to create a set of 120 potentially restorable basins across the SCW (Table 2-3). All
restorable basins within Rice and Le Sueur Counties were added to the model as upland

wetlands.
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Table 2-3: Scenarios 5A and 5B Restorable Basin Statistical Description

Scenario | County | Data Source | Number | Total Area of Mean Min-Max Assumed Total Volume
of Basins Restorable Basin Basin Area Basin Mean
Basinsused in | Area Depth (ac-ft)
Scenario (ac) ,
(ac) (feet)
(ac)
5A, 5B Scott Barr 60" 2,531 42 1.6-156 1 foot or 3,637
Engineering, 3 feet
2007
5B Le Sueur Ducks 30° 3,562 119 58-409 1 foot 3,562
Unlimited,
2009
5B Rice Ducks 30° 3,338 111 54-428 1 foot 3,338
Unlimited,
2009

160 basins identified in regional ponding study; 7 classified as SWAT reservoirs (553acres; 1,659 ac-ft) and 53 classified as SWAT upland wetlands
(1,978 acres; 1,978 ac-ft).

230 largest restorable basins based on Ducks Unlimited geospatial dataset
* Assumed mean depth for restorable basins was 1 foot (for SWAT ponds and upland wetlands) and 3 feet (for SWAT reservoirs).

Final 7/26/2010
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Figure 2-7: Scenario 5A and 5B Restorable Basins in Scott, Rice, and Le Sueur Counties
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Scenario 6 — 2030 Land Use and Middle Sand Creek Channel Improvements

Scenario 6 was designed to provide an estimate of TSS reduction potential with implementation
of non-field (streambank, bluff, gully, and ravine) stabilization measures within Middle Sand
Creek subwatershed. To estimate the effects of non-field erosion stabilization, the channel
parameters were adjusted by 50%. The Middle Sand Creek subwatershed was delineated into 10
subbasins within the SWAT model. Since the two channel erosion parameters are applied in
SWAT at the subbasin level, it was not possible to model individual areas of erosion, and the
factors were applied uniformly across the entire channel reach within the subbasins within the
Middle Sand Creek subwatershed.

Assumptions of note for this scenario include:

e Only TSS delivery from non-field sources was considered. Bedload was not
considered.

e While non-field sources of sediment include streambanks, bluffs, ravines, and
gullies, the scale of the SWAT model (i.e. calibration using 57 subbasins)
precluded the ability to model individual eroded areas. All non-field TSS
was assumed to originate from within the stream channel; thus the channel-
derived TSS represents an aggregate of that suspended sediment
originating from bluffs, streambanks, gullies, and ravines.

e The potential effects on TSS from implementation of channel stabilization
practices were estimated by adjusting the channel erodibility factor and the

channel vegetative factor by 50%

Scenario 7 — 2030 Land Use, Highly Erodible Land Conversion, and Middle Sand Creek
Channel Improvements (Scenarios 1 + 3 + 6)

Scenario 7 represents a combined model of inputs and assumptions described previously for
Scenarios 1, 3, and 6, which included conversion of land use to that for 2030 conditions as
defined by Scott WMO, conversion of 62% of cultivated HEL land to permanent native grass

cover, and stabilization of the Middle Sand Creek channel.
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Scenario 8 — 2030 Land Use, Porter Creek Agricultural Land Conversion to Switchgrass,
and Middle Sand Creek Channel Improvements (Scenarios 1 + 4A + 6)

Scenario 8 represents a combined model of inputs and assumptions described previously for
Scenarios 1, 4A, and 6, which included conversion of land use to that for 2030 conditions as
defined by Scott WMO, conversion of 30% of Porter Creek agricultural land to permanent grass

cover, and stabilization of the Middle Sand Creek channel.

Scenario 9 — 2030 Land Use, Scott County Pond Construction/Wetland Restoration, and
Middle Sand Creek and Porter Creek Channel Improvements (Scenarios 1 + 5A + 6 +
Porter Creek Improvements)

Scenario 9 represents a combined model of inputs and assumptions described for Scenarios 1,
5A, and 6, which included 2030 land use conditions, restoration of 60 basins within Scott
County, and Middle Sand Creek channel stabilization plus assumed stabilization of non-field
(channel) TSS generated from Porter Creek. The assumptions and discussion provided for

Scenario 6 also pertain to the simulation of streambank stabilization practices in Porter Creek.

The Porter Creek subwatershed (and the associated 19 SWAT subbasins) was assumed to lie
upstream of the knick point and the initial SWAT model calibration assumed a relatively lower
channel sediment generation that in the Middle Sand Creek subwatershed. Even so, the 2006
Scott SWCD streambank erosion survey identified nearly 600 incidences of streambank erosion
(with an estimate length of 72,000 feet over the 80,000 feet of channel inspected).

As for Middle Sand Creek, channel stabilization practices for Porter Creek were estimated in

SWAT by decreasing the channel erodibility factor and the channel vegetative factor by 50%.

Scenario 10 — 2030 Land Use; Scott, Rice, and Le Sueur County Pond Construction /
Wetland Restoration; and Middle Sand Creek and Porter Creek Channel Improvements
(Scenarios 1 + 5B + 6 + Porter Creek Improvements)

Scenario 10 represents a combined model of inputs and assumptions described previously for
Scenarios 1, 5A, 5B, and 6, as well as the Porter Creek channel stabilization as described in

Scenario 9. Data inputs included conversion to 2030 land use conditions, restoration of 60
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basins within Scott County, restoration of 30 basins in each of Rice and Le Sueur Counties,

Middle Sand Creek and Porter Creek channel stabilization.

Scenario Results

Hydrologic and TSS parameters at subwatershed outlets for the management scenarios were
estimated by SWAT using eight years of continuous meteorological data (2001-2008). Model
output was averaged on an annual basis for each subwatershed outlet and summarized in a series

of tables, presenting results by subwatershed for each scenario. Scenario 1 (2030 land use

conditions) was considered the baseline from which parameter reductions for Scenarios 2

through 10 were calculated. Existing condition (2001 land use; calibration data set) results were

also included to illustrate potential changes in flow and TSS load due to conversion to planned
2030 land use conditions.

As the hydrology and TSS parameters for the BMPs in Scenarios 1 through 10 were estimated
using altered input data sets than those used for the calibrated model, reported values for stream
flow and TSS loads and concentrations should be used with caution. The relative percent
differences between Scenario 1 (the 2030 baseline model) and Scenarios 2 through 10 are a more
accurate measure of scenario effectiveness. Caution should especially be used when interpreting
the predicted TSS concentrations in comparison with those TSS concentrations estimated as
surrogates for the Minnesota 25 NTU turbidity standard (111 mg/I for Sand Creek at Jordan; 63
mg/l for Porter Creek (XAN monitoring station); 46 mg/l for Raven Creek (R64 monitoring
station); 62 mg/l for Upper Sand (CR2), 41 mg/l for Sand Creek Tributary (ST2), and 60 mg/I for
Picha Creek (Scott County, 2010a). TSS was calibrated in SWAT using a monthly time step; the
TSS results for the scenario models were also based on a monthly time step, averaged annually
for the model period (2001-2008). The State of Minnesota turbidity standard is interpreted and
applied based on individual grab samples or event composite samples, representing instantaneous
or short multi-day time steps. The SWAT TSS output is useful for annual comparisons, but does
not indicate the wide variability in TSS concentrations which occurs in the SCW in a given year
nor the frequency at which the turbidity standard may be exceeded.
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The scenario results were summarized in the following tables and figures, which will be used in
subsequent discussions of the scenario model results:

e Table 2-4; Figure 2-8. Sand Creek Predictive Scenarios: Average Annual TSS
Concentrations and Reductions for Landscape and Channel Contributions
Summarizes the average annual TSS concentration (mg/l) predicted for each
subwatershed under conditions of the 13 scenarios and percent reduction from
Scenario 1 (2030 baseline model) results. Note that this table includes TSS from both
field (landscape) and non-field (channel, streambank, ravine, and gully) sources, and
the values are predicted for the subwatershed outlets.

e Table 2-5; Figure 2-9. Sand Creek Predictive Scenarios: Average Annual
Discharge Rate Reductions
Summarizes the percent reduction from Scenario 1 (2030 baseline model) hydrologic
estimates for each subwatershed under conditions of the 13 scenarios. A full table
including estimates of area-weighted flow volume and annual discharge rate are

included in Appendix FS-1.

e Table 2-6; Figure 2-10. Sand Creek Predictive Scenarios: Average Annual TSS
Load Reductions for Landscape and Channel Contributions:
Summarizes the average annual TSS total load percent reduction from Scenario 1
(2030 baseline model) results. Note that this table includes TSS from both field
(landscape) and non-field (streambank, gully, ravine, and bluff) sources, and the
values are predicted for the subwatershed outlets. Associated area-weighted load

estimates are include in Appendix FS-1.

e Table 2-7; Figure 2-11. Sand Creek Predictive Scenarios: Average Annual TSS
Load Reductions for Landscape Contribution Only
Summarizes the average annual TSS load reduction from Scenario 1 (2030 baseline
model) results for landscape (field) TSS sources only, excluding channel-related TSS
sources. The TSS values were extracted from the SWAT .sub file and thus represent
TSS generated from field (non-channel) sources, after any removal by upland
wetlands or ponds, prior to discharge to the stream channel; therefore channel

sediment sources and any removal by settlement in reservoirs are not considered. This
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summary demonstrates localized effects of land management BMPs, such as vegetated
filter strips, which are less evident when combined with the effects of main channel
TSS generation and settlement. Areal loads for each subwatershed calculated using
individual rather than cumulative watershed areas are included in Appendix FS-1.
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Table 2-4. Sand Creek Scenario TSS Average Annual® TSS Concentrations and Reductions: Landscape and Channel Contribution

Raven Creek Upper Sand San.d Creek Porter Creek Middle Sand Picha Creek Lower Sand
Tributary Outlet Outlet
2 +2 =2 2
. 4 . 4 . 16. .
. (66.3 mi') (6.4 mi") (14.4 mid) (63.4 mi") (236.1 mi?) (16.5mi") (272.2 mi?)’*
Scenario 1D
2o L% e L% e 1.8 02 |.% o |.% o |.% [ne
2 PB P2 PE FE B FE PR FEPE[FE PE F: [PE
O -~ O = (&) — O ~ O — o ~ O ~
Calibration: 2001 Land Use + 129 204 108 125 359 219 349
measured point source loads + ~5 ft
field buffer
Scenario 1: 2030 Land Use + 7%° | 120 | -5%° 194 0%°| 108| 0%°| 125| -4%°| 347| -2%°| 215| -3%°’| 337
permitted point sources + ~5 ft field
buffer
Scenario 2: Scenario 1 + 30-ft field -16% 101 -2% 191 | -25% 81 -3% 122 0% 347 | -10% 193 0% 337
buffer
Scenario 3: Scenario 1 + 62% HEL -2% 118 -1% 191 -1% 101 -1% 123 -1% 342 0% 215 -1% 333
to switchgrass
Scenario 4A: Scenario 1 + 30% 0% 120 0% 194 0% 108 -3% 121 -1% 342 0% 215 -1% 333
Porter Creek ag to switchgrass
Scenario 4B: Scenario 1 + 50% 0% 120 0% 194 0% 108 -5% 119 -2% 340 0% 215 -2% 331
Porter Creek ag to switchgrass
Scenario 4C: Scenario 1 + 80% 0% 120 0% 194 0% 108 -6% 117 -3% 335 0% 215 -3% 327
Porter Creek ag to switchgrass
Scenario 5A: Scenario 1 + Scott -1% 112 0% 194 | -37% 68 -1% 124 -3% 335 | -13% 187 -3% 326
County restorable wetlands
Scenario 5B: Scenario 1 + Scenario -13% 104 | -16% 163 | -49% 56 -3% 121 | -11% 308 | -13% 187 | -10% 304
5A + Rice and Le Sueur County
restorable wetlands
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Scenario 6: Scenario 1 + Middle 0% 120 0% 194 0% 108 0% 125 | -26% 258 0% 215 -1% 335
Sand Creek channel improvements

Scenario 7: Scenario 3 + Middle -2% 118 -1% 191 -71% 101 -1% 123 | -27% 254 0% 215 -2% 331
Sand Creek channel improvements

Scenario 8: Scenario 4A + Middle 0% 120 0% 194 0% 108 -3% 121 | -26% 256 0% 215 -2% 330
Sand Creek channel improvements

Scenario 9: Scenario 5A + Scenario 6 -1% 112 0% 194 | -37% 68 | -30% 87 | -29% 248 | -13% 187 -4% 323
+ Porter Creek channel improvements

Scenario 10: Scenario 5B + Scenario -13% 104 | -16% 163 | -49% 56 | -32% 85| -35% 225 | -13% 187 | -11% 300
6 + Porter Creek channel

improvements

T Average annual TSS concentration for climactic period 2001-2008; % Percent difference from Scenario 1, unless otherwise noted
® Percent difference from TSS concentration predicted for 2001 land use conditions
* Lower Sand Tributary does not include Louisville Swamp; subwatershed outlet is immediately upstream of the swamp

Final 7/26/2010
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Results from SWAT modeling for Sand Creek Watershed
TSS Average Annual Concentrations - Landscape and Channel Contribution
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Figure 2-8. Scenario Model Average Annual TSS Concentrations
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Table 2-5. Scenario Annual Average’ Discharge Rate Reductions®

sand Middle Lower
Raven Upper Creek Porter Sand Picha Sand
Scenario 1D Creek Sand Tributary Creek Outlet Creek Outlet
-2 2 2 2
(66.3 mi) | (66.4 mi‘) (14.4 mi?) (63.4 mi) (233.1 (16.5 mi9) (27_3.52
mi<) mi<)
Calibration: 2001 Land Use
+ measured point source loads
+ ~5 ft field buffer
Scenario 1: 2030 Land Use + +15%° +10%° +0%° +0%"° +10%° +3%° +14%°
permitted point sources + ~5
ft field buffer
Scenario 2: Scenario 1 + 30- 0% 0% 0% 0% 0% 0% 0%
ft field buffer
Scenario 3: Scenario 1 + -1% -2% -3% -3% -2% 0% -1%
62% HEL to switchgrass
Scenario 4A: Scenario 1 + 0% 0% 0% -71% -2% 0% -1%
30% Porter Creek ag to
switchgrass
Scenario 4B: Scenario 1 + 0% 0% 0% -12% -3% 0% -3%
50% Porter Creek ag to
switchgrass
Scenario 4C: Scenario 1 + 0% 0% 0% -21% -6% 0% -5%
80% Porter Creek ag to
switchgrass
Scenario 5A: Scenario 1 + -5% -1% -17% -17% -7% -4% -6%
Scott County restorable
wetlands
Scenario 5B: Scenario 1 + -9% -9% -21% -17% -11% -4% -10%
Scenario 5A + Rice and Le
Sueur County restorable
wetlands
Scenario 6: Scenario 1 + 0% 0% 0% 0% 0% 0% 0%
Middle Sand Creek channel
improvements
Scenario 7: Scenario 3 + -1% -2% -3% -3% -2% 0% -1%
Middle Sand Creek channel
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improvements

Scenario 8: Scenario 4A + 0% 0% 0% -T% -2% 0% -1%
Middle Sand Creek channel

improvements

Scenario 9: Scenario 5A + -5% -1% -17% -17% -T% -4% -6%

Scenario 6 + Porter Creek
channel improvements

Scenario 10: Scenario 5B + -9% -9% -21% -17% -11% -4% -10%
Scenario 6 + Porter Creek
channel improvements

T Average annual hydraulic discharge (rate and volume) for climactic period 2001-2008

2 percent difference from Scenario 1, unless otherwise noted

® Percent difference from discharge predicted for 2001 land use conditions

* The SWAT field buffer routine does not correct for additional hydrologic abstractions that would likely occur
within a grass buffer. Therefore actual discharge is likely less than predicted.

> Lower Sand Tributary does not include Louisville Swamp; subwatershed outlet is immediately upstream of the
swamp
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Results from SWAT modeling for Sand Creek Watershed
Average Annual Discharge Volume Percent Reduction from Scenario 1

Scenarios Creek

172 3 4A4BACSASB 6 7 8 9 10

_ Scenarios

-5% x / T
1‘2l§,4A'4BdCSA 58 6 7-8 9 10

> Scenarios ‘
‘4 2 34A4B4C5ASE 67 8 9 10

Upper I

-10% - ;
L [ Sand

) [ Creek

-20% - -

0051 2 3

Miles

April 2010

Metropolitan Council

Environmental Services

Figure 2-9. Scenario Model Average Annual Discharge Rate Reductions
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Table 2-6: Scenario Average Annual® TSS Load Reductions®: Landscape and Channel

Contribution

sand Middle Lower
Raven Upper Creek Porter Sand Picha Sand
Scenario ID Creek Sand Tributary Creek Outlet Creek Outlet
.. ) 2 i2
. 4 . 4 236.1 16. 272.2
(66.3 mi%) | (66.4 mi“) (14.4 mi?) (63.4 mi©) (3'625 (16.5 mi©) ( 2:
mi©) mi
Calibration: 2001 Land Use - - -
+ measured point source loads
+ ~5 ft field buffer
Scenario 1: 2030 Land Use + +7%° +4%° +0%° +0%° +6%° +19%° +11%°
permitted point sources + ~5
ft field buffer
Scenario 2: Scenario 1 + 30- -16% -2% -25% -3% 0% -10% 0%
ft field buffer
Scenario 3: Scenario 1 + -3% -4% -9% -4% -3% 0% -3%
62% HEL to switchgrass
Scenario 4A: Scenario 1 + 0% 0% 0% -10% -3% 0% -3%
30% Porter Creek ag to
switchgrass
Scenario 4B: Scenario 1 + 0% 0% 0% -16% -5% 0% -4%
50% Porter Creek ag to
switchgrass
Scenario 4C: Scenario 1 + 0% 0% 0% -26% -9% 0% -8%
80% Porter Creek ag to
switchgrass
Scenario 5A: Scenario 1 + -11% -0.4% -47% -18% -10% -17% -9%
Scott County restorable
wetlands
Scenario 5B: Scenario 1 + -21% -23% -59% -19% -21% -17% -19%
Scenario 5A + Rice and Le
Sueur County restorable
wetlands
Scenario 6: Scenario 1 + 0% 0% 0% 0% -26% 0% -1%
Middle Sand Creek channel
improvements
Scenario 7: Scenario 3 + -3% -4% -9% -4% -28% 0% -3%
Middle Sand Creek channel
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improvements

Scenario 8: Scenario 4A + 0% 0% 0% -10% -27% 0% -3%
Middle Sand Creek channel

improvements

Scenario 9: Scenario 5A + -11% -0.4% -47% -42% -34% -17% -10%

Scenario 6 + Porter Creek
channel improvements

Scenario 10: Scenario 5B + -21% -23% -59% -44% -42% -17% -20%
Scenario 6 + Porter Creek
channel improvements

! Average annual sediment load for climactic period 2001-2008

2 percent difference from Scenario 1, unless otherwise noted

® Percent increase over sediment load predicted for 2001 land use conditions

* Lower Sand Tributary does not include Louisville Swamp; subwatershed outlet is immediately upstream of the
swamp
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Results from SWAT modeling for Sand Creek Watershed
Percent TSS Reduction from Scenario 1 - Landscape and Channel Contribution
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Figure 2-10. Scenario Model Average Annual TSS Load Reductions: Channel and
Landscape
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Table 2-7. Scenario Average Annual® TSS Load Reductions®: Landscape Contribution

Only*
Middle Lower
Sand .
Raven Upper Porter Sand Picha Sand
Creek sand Creek Creek bwat Creek bwat
Scenario ID ree an Tributary ree (subwater- ree (subwater-
shed only) shed only)
(66.3mi%) | (66.4 mi?) (14.4 mP) (63.4 mi?) (16.5 mi?)
' (25.7 mi®) (19.5 mi%)®
Calibration: 2001 Land Use + --- --- -
measured point source loads +
~5 ft field buffer
Scenario 1: 2030 Land Use + +0.5%° -1%° +0%° -0.2%° -4%° -3%° -25%°
permitted point sources + ~5
ft field buffer
Scenario 2: Scenario 1 + 30- -44% -53% -44% -46% -50% -45% -31%
ft field buffer
Scenario 3: Scenario 1 + 62% -5% -9% -12% -18% -9% 0% -3%
HEL to switchgrass
Scenario 4A: Scenario 1 + 0% 0% 0% -32% 0% 0% 0%
30% Porter Creek ag to
switchgrass
Scenario 4B: Scenario 1 + 0% 0% 0% -52% 0% 0% 0%
50% Porter Creek ag to
switchgrass
Scenario 4C: Scenario 1 + 0% 0% 0% -90% 0% 0% 0%
80% Porter Creek ag to
switchgrass
Scenario 5A: Scenario 1 + 0% 0% -0.6% -1% -4% -13% -0.2%
Scott County restorable
wetlands
Scenario 5B: Scenario 1 + -9% -32% -18% -5% -4% -13% -0.2%
Scenario 5A + Rice and Le
Sueur County restorable
wetlands
Scenario 6: Scenario 1 + 0% 0% 0% 0% 0% 0% 0%
Middle Sand Creek channel
improvements
Scenario 7: Scenario 3 + -5% -9% -12% -18% -9% 0% -3%
Middle Sand Creek channel
improvements
Scenario 8: Scenario 4A + 0% 0% 0% -32% 0% 0% 0%
Middle Sand Creek channel
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improvements

Scenario 9: Scenario 5A + 0% 0% -0.6% -1% -4% -13% -0.2%
Scenario 6 + Porter Creek

channel improvements

Scenario 10: Scenario 5B + -9% -32% -18% -5% -4% -13% -0.2%

Scenario 6 + Porter Creek
channel improvements

T Average annual sediment load for climactic period 2001-2008
2 percent difference from Scenario 1, unless otherwise noted

® Percent increase over sediment load predicted for 2001 land use conditions
* Landscape contribution represents yield off land surface, including TSS removal via settlement in wetlands or

ponds, prior to discharge to stream channel and/or reservoirs.

> Channel improvement practices will not affect landscape TSS contributions
® Lower Sand Tributary does not include Louisville Swamp; subwatershed outlet is immediately upstream of the

swamp

Final 7/26/2010
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J Results from SWAT modeling for Sand Creek Watershed
Percent TSS Reduction from Scenario 1 - Landscape Contribution Only
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Figure 2-11. Scenario Model TSS Load Reductions: Landscape Only
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Scenario Results by Subwatershed

Upper Sand Subwatershed. Proposed conversion of land use resulted in loss of
610 acres of agricultural lands, 200 acres of forest, and 500 acres of grassland and
in an increase of 250 acres URHD and 1,100 acres URLD due to expansion of the
Scott County portion of the City of New Prague. For transition from 2001 NLCD
to 2030 land use conditions, the discharge from Upper Sand is estimated to
increase by 10%, likely due to the assumed annual increase of 132% in discharge
from the Montgomery WWTP; transition of agriculture to URLD will likely result
in a discharge rate reduction, while transition of forest and grassland to URLD
will result in a discharge rate increase. The TSS load is estimated to increase by
4%); likely due to land use transition and increased channel sediment delivery due
to increased stream discharge. While the Montgomery WWTP discharge is
estimated to increase, the WWTP TSS load is extremely low, resulting in an

estimated reduction in Upper Sand TSS concentration for 2030 conditions.

The TSS load from the Upper Sand landscape (ignoring channel TSS
contribution) is significantly reduced by expanded agricultural buffers (53%
reduction), by conversion of HEL to permanent grass cover (9 % reduction), and
by restoration of Le Sueur and Rice County wetlands (32% reduction). The
Upper Sand subwatershed is not affected by Middle Sand or Porter Creek channel
improvements or Scott County wetland restoration. Implementation of buffers,
HEL conversion, and restored wetlands will protect localized wetlands, ponds,
and channels upstream of the main channel. The TSS load reduction from Upper
Sand is less significant once channel contributions of sediment are considered.
The most effective practice to reduce both channel and landscape TSS in Upper
Sand is restoration of wetlands (16% reduction in TSS concentration, 23%

reduction in TSS load, and 9% reduction in discharge volume).
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The minimum annual TSS concentration estimated for Upper Sand by the
scenario model was 163 mg/l, which resulted from wetland restoration within Le

Sueur and Rice Counties.

Sand Creek Tributary. Proposed land use changes from conversion of 2001
NLCD to 2030 land use conditions were minimal for Sand Creek Tributary, with
approximately 23 acres of agricultural land converted to URLD, resulting in no
discernible change in existing TSS loads and discharge volumes.

The TSS load from the Sand Creek Tributary landscape (ignoring channel TSS)
was significantly reduced by expanded agricultural buffer strips (44% reduction),
conversion of HEL to permanent grass cover (12% reduction), and restoration of
Le Sueur and Rice County wetlands (18% reduction). The TSS load from both
landscape and channel contributions was also significantly reduced with
agricultural buffer expansion and wetland restoration (25% and 59% reduction,

respectively).

The minimum annual TSS concentration estimated for Sand Creek Tributary was

56 mg/l, which resulted from wetland restoration in Rice and Le Sueur Counties.

Raven Creek. Proposed land use changes from conversion of 2001 NLCD to
2030 land use conditions within Raven Creek subwatershed occurred only within
the projected urban expansion of the City of New Prague (assumed to occur only
within the Scott County portion of the city). Approximately 570 acres of
agriculture, 110 acres of forest, and 290 acres of grassland were projected for
conversion to 530 acres of URHD and 440 acres of URLD. Discharge from the
New Prague WWTP, located within Raven, was assumed to increase by 51% at
2030 conditions. The change in Raven Creek TSS and flow due to transition to
2030 conditions were estimated as a 15% increase in annual flow rate and a 7%
increase in annual TSS load. The estimated TSS concentration decreased by 7%,

likely due to increased volume of low TSS effluent from the New Prague WWTP.
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TSS contributions from the landscape (ignoring channel contributions) were
significantly lowered by expansion of agricultural field buffer strips (44%
reduction) and restoration of Scott, Le Sueur and Rice County wetlands (9%
reduction). TSS contributions from combined landscape and channel were less
significantly impacted by the proposed BMPs, as channel stabilization of Raven
Creek was not included in the scenario models. Implementation of Scott, Rice,
and Le Sueur wetlands resulted in a volume reduction of 9%, and a TSS

concentration reduction of 7%.

The minimum TSS concentration estimated for Raven Creek was 104 mg/l, which

resulted from wetland restoration within Scott, Rice, and Le Sueur Counties.

Porter Creek. Proposed land use changes within Porter Creek subwatershed for
2030 are minimal, with a loss of 34 acres of agriculture and an increase of 36
acres of grassland, which was used as the SWAT model surrogate for proposed
large-lot rural residential. Due to minimal changes proposed for 2030 land use,
the estimated 2030 TSS and annual flow rate remain constant from existing

conditions.

TSS contributions from the landscape (ignoring channel contributions) were
reduced by a number of modeled practices. Field buffer expansion to 30-feet
resulted in a reduction of 46%. Conversion of HEL to permanent grass cover
resulted in an 18% reduction. Conversion of 30%, 50%, and 80% of Porter Creek
agricultural land to switchgrass resulted in landscape TSS reductions of 32%,
52%, and 90%, respectively. Due to significant topographic relief in Porter
Creek, field-scale BMPs are less effective at reducing the combined TSS
contribution from the landscape and channel. For Porter Creek, the greatest TSS
reduction results from a combination of practices. In particular, the combination

of wetland restoration and Porter Creek channel stabilization resulted in an overall
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TSS load reduction of 44%, a flow rate reduction of 17%, and a TSS

concentration reduction of 32%.

The minimum TSS concentration estimated for Porter Creek by the scenario
model was 85 mg/l, which resulted from a combination of wetland restoration (in
Scott, Rice, and Le Sueur Counties) and channel stabilization within the

subwatershed.

Middle Sand Creek. Significant land use alteration is projected for Middle Sand
due to proposed expansion of the City of Jordan under 2030 land use conditions.
NLCD coverages for agriculture (1,100 acres), forest (580 acres), and grassland
(990 acres) are projected to transition to URHD (240 acres) and URLD (2,500
acres). Model simulations estimated a 10% increase in annual flow and a 6%
increase in annual TSS load for Middle Sand with transition from existing to 2030
land use conditions. The associated estimated annual average TSS concentration
was 347 mg/l, a reduction of 4% from the existing conditions model likely due to

alteration of cultivated agricultural land to low density urban.

Modeling Middle Sand was a significant challenge due to high topographic relief
and TSS delivery from the knick point area of the Sand Creek channel. The
SWAT model for Middle Sand was calibrated with an assumed field:non-field
(i.e. streambank, bluff, ravine, and gully) TSS ratio of 25:75, therefore field-scale
BMPs will have little effect on TSS concentrations and loads in Middle Sand.
The most effective practices for Middle Sand for the combined TSS load from
landscape and channel include restoration of wetlands within Scott County (10%
TSS load reduction; 7% flow reduction from those predicted for the 2030 baseline
model), restoration of wetlands within Scott, Rice, and Le Sueur (21% TSS load
reduction; 11% flow reduction), and stabilization of the Middle Sand channel
(26% TSS load reduction, no flow reduction). Combined practices were
estimated to have an even greater effect: 34% TSS load reduction and 7% flow

reduction for the combination of Scott County wetland restoration, Middle Sand
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Channel improvements, and Porter Creek channel improvements; and 42% TSS
load reduction and 11% flow reduction for the combination of Scott, Rice, and Le
Sueur County wetland restorations, and Middle Sand and Porter Creek channel

stabilization.

The minimum TSS concentration estimated for Middle Sand was 225 mg/l (35%
reduction from the 2030 baseline model) with the combination of practices that
included Scott, Rice, and Le Sueur County wetland restorations, and Middle Sand

and Porter Creek channel stabilization.

Picha Creek (Unnamed Tributary). Projected land use changes in Picha Creek
were estimated to be minor, with conversion of 200 acres to URLD as part of the
City of Jordan expansion. Estimated changes in water quality for 2030 land use

conditions included a TSS load increase of 1% and a flow increase of 3%.

Few of the management practices evaluated with the SWAT model were relevant
to Picha Creek. Expansion of agricultural buffer strips to 30 feet width resulted in
a landscape TSS reduction of 45% and a combined landscape and channel TSS
reduction of 10%. Restoration of Scott County wetlands resulted in a landscape
TSS reduction of 13% and a combined landscape and channel TSS reduction of
17%.

The minimum TSS concentration estimated for Picha Creek was 187 mg/l with

the restoration of Scott County wetlands.

Lower Sand. Projected land use changes in Lower Sand were primarily
associated with the expansion of the City of Jordan (increase of 3,600 acres
URHD and 3,600 acres URLD).

The Lower Sand SWAT model presented several challenges: there was no

discharge or TSS data with which to calibrate the model and since Lower Sand is
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the terminal watershed to which all others contribute, it was difficult to identify
effective practices to reduce the Lower Sand TSS load. Control of TSS within
Lower Sand will depend to a large part on TSS and discharge volume control
within the upper watershed. The combination of Scott, Rice, and Le Sueur
County wetlands and Middle Sand and Porter Creek channel stabilization had the

greatest effect on Lower Sand TSS load reduction (20% reduction).

The minimum TSS concentration estimated for Lower Sand was 300 mg/l (11%
reduction) with combined implementation of Scott, Rice, and Le Sueur County

wetlands and Middle Sand and Porter Creek channel stabilization.

Conclusions

MCES has developed geospatial land characteristic data for the SCW, incorporated
multiple years of hydrologic and water quality modeling data, calibrated a watershed-
scale SWAT model, and evaluated a set of 13 land management scenarios in order to

assess the potential effects of the TSS concentrations, and thus turbidity, of Sand Creek.

In general, the SWAT model analysis of proposed management practices indicated that
TSS reduction was greatest using a combination of practices that served to restore upland
hydrology (through wetland restoration), control field-scale sediment (through expansion
of field buffer strips), and stabilize stream channels. The most effective combination of
BMPs evaluated for each subwatershed included:
e Upper Sand: Scott, Rice, and Le Sueur County wetland restorations (16%
annual TSS concentration reduction)
e Sand Creek Tributary: Scott, Rice, and Le Sueur County wetland restorations
(49% annual TSS concentration reduction)
e Raven Creek: expansion of agricultural buffer strips to 30 feet (16% annual
TSS concentration reduction)
o Porter Creek: Scott, Rice, and Le Sueur County wetland restorations and
Porter Creek channel stabilizations (32% annual TSS concentration reduction)
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e Middle Sand: Scott, Rice, and Le Sueur County wetland restorations and
Middle Sand and Porter Creek channel stabilizations (35% annual TSS
concentration reduction)

e Picha Creek: Scott County wetland restoration (13% annual TSS
concentration reduction)

e Lower Sand: Scott, Rice, and Le Sueur County wetland restorations and
Middle Sand and Porter Creek channel stabilizations (11% annual TSS

concentration reduction)

Additional management, modeling and data collection recommendation were made by
MCES and are included in the Scenario Report Synopsis prepared by MCES and
included as Appendix FS -1.
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Section 3 — Management Framework

Introduction

This section presents an overall framework for managing the turbidity and IBI impairments of
Sand Creek. Implementation details are presented in Section 4. This section is divided into the
following subsections: Refinement of Goals, which represents refined resource management
goals and objectives based on scenario modeling results; Assessment of Management Practices,
which summarizes evaluation of various management practices and implementation approaches;
Priorities, which identifies geographic (subwatershed) management and implementation
sequencing priorities; and Roles and Opportunities, which identifies implementation roles and

partnering opportunities.
Refinement of Goals

Overall resource management goals with respect to the turbidity and fish IBI goals are discussed
in detail in Volume 1 - Diagnostic Report, Section 5 which basically uses State Standards as
numerical goals, but also states that it is hard for the Scott WMO to embrace a capital intensive
effort for addressing the impairments. This is because:
e The study was inconclusive as to whether sediment is a stressor in Sand Creek;
e The study identified a natural migration barrier as the main stressor in the middle portion
of Sand Creek;
¢ Inadequate baseflow is a natural condition in Picha Creek and may be natural at the other
headwater sites; and
e Because improvement will largely affect the forage fish community.
However, it was also acknowledged that there may be a role for a limited number of capital

projects where study results show channel or ravine sources of sediment dominate.

Scenario assessment results presented in this Volume 2 — Feasibility Report, Section 2, allow
further consideration of the practicality of achieving the State Standard for turbidity of 25 NTUs.
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In particular, this allows for the assessment of whether the Standard can be achieved under any
of the scenarios. Scenario modeling results in Section 2 are presented as average annual total
suspended solids (TSS) concentration and are not directly comparable to the standard which is
based on a percent (10%) exceedence basis. Therefore, scenario modeling results were assessed
to identify the 10% exceedence value using model output in the form of predicted monthly flow
weighted mean TSS concentrations. These results are presented in Table 3-1, and are compared
to the target TSS concentrations determined to be equivalent to turbidity at 25 NTUs (Volume 1
Diagnostic Study, Table 4-1).  The model does predict daily concentrations, however, for this
assessment the monthly predictions were used on the advice of the project team modelers in
order to stay consistent with how the model was calibrated. The model was calibrated to
monthly TSS loads. However, it is also recognized that the use of monthly flow weighted mean
concentrations for this analysis probably understates the extreme high and low concentrations
that would occur on a daily basis. In other words, actual 10% exceedence concentrations are

probably higher than those presented in Table 3-1.

Table 3-1. Ten Percent (10%) TSS Exceedence Concentrations for Modeled Scenarios,

mg/L. Based on monthly flow weighted mean concentrations for simulation period 2001-

2008.
Scenario Raven Upper Sand Sand Porter Sand Creek
Creek Creek Tributary Creek at Jordan
Target 46 62 41 63 111
Concentration *
Calibration 119 183 122 117 350
1: Future 119 180 122 116 350
2: Increase 101 176 100 115 350
Buffering
3: HEL to Switch 118 178 118 114 347
Grass
4A: 30% Porter 119 181 122 111 343
to Switch Grass
4B: 50% Porter 119 180 122 104 344
to Switch Grass
4C: 80% of 119 181 122 96 336
Porter to Switch
Grass
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5A: Scott CO 110 180 64 109 336
Restored
Wetlands

5B: Scott, 104 160 57 108 314
LeSueur & Rice
Rest Wetlands

6: Middle Sand 119 180 122 116 258
Creek Channel
Improvements

7: Scenario 3 & 118 178 118 114 254
6

8: Scenario 4A & 119 181 122 111 256
6

9: Scenario 5A & 110 180 64 80 245
Sand and Porter
Channel
Improvement

10: Scenario 5B 104 160 57 79 226
& Sand and

Porter Channel
Improvements

1 TSs concentration equivalent to 25 NTU (Volume 1: Sand Creek Impaired Waters Diagnostic Study, Table 4-1).

Review of the results presented in Table 3-1 shows that even the most aggressive management
scenario will not meet the target TSS concentrations for Sand Creek and its tributaries. Some
caution is in order in making this statement since these are modeling results which can be fairly
precise, but accuracy depends on model calibration and how well model parameters are adjusted
to represent the management practices in the scenario. However, the amount by which the
Scenario results miss the target concentrations, as shown in Table 3-1, is disturbing. For Middle
Sand Creek the most aggressive scenario (Scenario 10) only reduces the 10% exceedence value
by about 35%, and is still more than twice the target concentration. In addition, the cost of
implementing this Scenario 10 probably exceeds $70 million dollars (Table 3-2).
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Table 3-2. Planning Level Scenario 10 Costs

Practice Units Units Cost Total
Wetland Restoration 9,430 acres $7,050/acre’ $66,500,000
Stream Bank 54,300° LF $100/LF $5,430,000
Stabilization
Total -- -- $71,930,000

1$6,050/acre for easements based on the average assessed tax value for 2009 for applicable townships in the three
counties plus $1,000/acre for construction.
250% of length of eroded channel Sand and Porter Creeks.

It is also recognized locally that Sand Creek is not a significant sport fishery or body contact
recreation water body. The lower reaches of the creek support some sport fishing, and seasonal
canoeing and kayaking, and a short stretch of Picha Creek could potentially support a cool/cold
water quality community. It is also recognized that the water quality of Sand Creek affects
downstream resources like Louisville Swamp and the Minnesota River, and that the creek and its
tributaries represent important natural area corridors. However, the probable cost, the
uncertainty of the science, the uncertainty of actually being able to achieve the standard, along
with questions about the standard itself, combine to make it hard for the Scott WMO to justify

this type of investment.

Instead, these results reinforce the green infrastructure approach embraced in the Scott WMO
Comprehensive Water Resources Management Plan update. This strategy uses a combination of
long term growth strategies employed by the local units of government, and the promotion of
natural area corridors along the creek and its tributaries. This Feasibility Report adds detail to
this strategy in the form of the following resource related objectives. The WMO also recognizes
that successful implementation will require an adaptive management approach. Also the main
venue for implementing these objectives would be through institutional approaches rather than

capital improvement projects.
e Reducing the number of fish migration barriers by considering design implications when

roads are built or upgraded
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e Reducing sediment from field sources using the WMO’s cost share and incentive
program

e Emphasizing practices that decrease runoff and increase recharge, and improve riparian
vegetation through the WMO’s cost share and incentive program as a way of helping the
creek reach a new dynamic equilibrium

e Emphasizing practices that moderate (store) runoff to help the creek reach a new dynamic
equilibrium such as wetland restoration

¢ Improving habitat by promoting development and land owner incentives for natural area
corridors

¢ Reducing sediment from near-channel sources through the construction of a limited
number of capital improvements where the study found channel and ravine sources are
most acute

e Controlling sediment from new construction through effective implementation of local
construction erosion control programs

e Collecting additional information to assist with on-going informed decision making.

Management Practices

A variety of management practices and approaches were considered by the Project Team over
the course of a series of workshops, and individual meetings. Attendees at these meetings and
workshops included representatives of Scott County, Le Sueur County, Rice County, Scott
WMO, Scott SWCD, Rice SWCD, BWSR, MPCA, MNDNR Waters and Fisheries. Selected
practices by subwatershed are presented in Section 4. The types of practices and a framework

for completing the practices is presented below.

Management Practices considered were lumped into those that control field erosion or treat the
land, those that affect geomorphic processes, those that affect hydrology, and other specific
practices that stressors, such as fish migration, were identified in the multiple stressor analysis.
Implementation approaches include: institutional approaches, Cost share and incentives, capital
improvement projects, and education. Relationships between the types of management practices
and implementation approaches are shown in Table 3-3.
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Detailed feasibility assessment of general practices and site specific practices were completed by
the Scott and Rice SWCDs. Their assessments are included in the Volume 4 Appendices as
Appendices FS-2 and FS-3 respectively. BARR Engineering was retained to assess specific
practices in Le Sueur County. Their report is included in Volume 4 as Appendix FS-4.
Preliminary designs and cost estimates were also completed by Inter-fluve, Inc. for several
acutely eroding channel sections. One was on Picha Creek and the other on Porter Creek. These
designs and estimates are included as Appendix FS-5, with sediment and phosphorus reduction
estimates presented in Appendix FS-6. A summary of the feasibility assessment for the various

practices assessed is provided in Table 3-4.

This section is not intended to be a literature review of practices nor a description of the
performance of practices. Readers are referred to other references and literature for that type of
detail. Practices considered in this project were those considered by the expertise of the project
team as having merit. However, a brief overview of the types of projects is provided below.
There is quite a bit of overlap between practices that affect geomorphology and those affecting
hydrology. It is not the intent of the project to create a classification system for practices; these

categories were used simply to provide some organization.

Field or Land Management Practices
This category includes practices designed to reduce or trap field erosion. For the purposes of this
study they included conservation tillage, filter strips, grasses waterways, alternative native grass

crops, water and sediment basins, alternative tile intakes, etc.

Geomorphic Practices

These practices are designed to help a stream either maintain or reach dynamic equilibrium
thereby reaching a more stable condition reducing channel sources of sediment. For the
purposes of this study they include natural channel restoration/relocation, grade control,
floodplain management, riparian vegetation management, crossing management, and bank

stabilization.
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Hydrologic Practices
For the purposes of this study these practices include those that reduce runoff volumes, or
temporarily store or retain runoff. They include wetland restoration and regional stormwater

ponds.

Other Practices

For the purposes of this study other practices are those that address stressors other than turbidity
or sediment — primarily habitat fragmentation. Practices include fish passage, road culvert
corrections, removal and education regarding low head (homemade) dams across the creek and

its tributaries.
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Table 3-3: Relationships between Management Practice Types and Implementation Approaches

Implementation

Approach

Management Practice Type

Field or Land

Management Practices

Geomorphic Practices

Hydrologic Practices

Other Practices

Institutional — All
three Counties have
County Water Plans,
in addition the Cities
of Jordan and New
Prague have Local
Water Plans
approved by the
Scott WMO.

Construction erosion
control and post
construction water quality
practices required with
new development or
redevelopment. NPDES
Stormwater permit
requirements (All three
Counties).

Buffer requirements for
new development,
setback requirements
under shoreland rules,
Natural Area Corridors
protection incentives
under the development
PUD track, and transfer
of development rights
program to preserve
corridors (Scott County).

Development and PUD
track incentives to restore
wetlands, create regional
stormwater management
facilities (Scott County).

Review of proposed road
and bridge projects for
fish passage.

Cooperative - All
three counties

Cost share and incentive
programs for field

Cost share and incentive
programs for riparian

Cost share and incentive
programs for wetland

Cost share and incentives
programs for habitat

promote the State practices like rock inlets, | practices, buffers, grade | restoration. improvement.
Cost Share and grassed waterways, control, floodplain

Federal program terraces, water and reconnections, natural

through the USFWS | sediment basins, filters channel restoration, or

and FSA. Scott strips, etc stream bank stabilization.

County area also has

the Scott WMO Cost

Share and Incentive

Program.

Capital Voluntary construction of | Larger scale in stream Regional pond Culvert
Improvement — additional practices with | public construction construction. Wetland replacement/construction

Available to all three
Counties and other

public transportation
projects.

projects (where public is
primary beneficiary) for

restoration on public
lands.

with road projects to
improve fish passage or
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communities in the grade control, floodplain erosion.
Watershed. reconnection, natural
channel restoration, or
stream bank stabilization.
Table 3-4. Feasibility Analysis Summary
Practice/Project | Subwatershed Technical Feasibility Social Acceptability Benefit
Field or Land Management Practices
Alternative grass All Good With the emerging market it Sediment, phosphorus and runoff
crop appears to be acceptable, but will reduction, and upland habitat
need an incentive to compete with improvement. SWAT modeling for
row crop production. this practice in the Porter Creek
subwatershed shows a modest
effect on TSS.
Filter strips All Good Good, with higher acceptance if Sediment, phosphorus and runoff
harvestable where the producer has | reduction, and upland habitat
the ability to produce hay or a improvement. SWAT shows a
biofuel product. meaningful effect on TSS with
additional buffering.
Prescribed grazing/ Unnamed tributary Good Property owners were contacted but | Sediment reduction and riparian

Access control

(Picha Creek)

are currently not interested.

habitat improvement.

Upper Porter Creek
Contour buffer strips | Upper Porter Creek | Dependent on site layout Unknown, not commonly used in Slows runoff, reduces erosion, and
the area. improves habitat.
Conservation tillage | Upper Porter Creek | Good Good, approximately 45% already | Sediment, phosphorus and runoff

(no till, strip till)

Upper Sand Creek

Sand Creek
Tributary

using some form of reduced tillage.

reduction.

Drainage water
management

Upper Porter Creek
Upper Sand Creek

Sand Creek

Poor in Upper Porter Creek, Upper
Sand Creek and Sand Creek
tributary subwatersheds due to
topographic relief.

Unknown. This would be a new
practice for the area. May need a
local demonstration.

Runoff reduction.
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Tributary
East Raven
West Raven

County Ditch 10

Alternative tile
intakes

Upper Porter Creek
Upper Sand Creek
East Raven

West Raven

County Ditch 10

Good

Good, easy to operate equipment in
and around the intakes.

Sediment trapping, phosphorus
removal, easier farming in the
fields.

Lake Pepin hillside

Upper Sand Creek

Good (BARR, 2009, Appendix FS-

Good, property owner is agreeable

Sediment reduction estimated at 40

restoration 4). to the project. tons/yr.
Pasture management | Upper Sand Creek Good Good Erosion reduction
Geomorphic Practices

Stabilization of
incised channel

Unnamed tributary
(Picha Creek)

Good, concept designs have been
completed. Design is under
contract with Scott WMO.

Property owner is agreeable to the
channel improvements.

Estimated sediment reduction at
900 tons/yr, and phosphorus at 900
Ibs/yr (Inter Fluve, 2009; Appendix
FS_6). Other benefits include
improved habitat and removal of
fish migration barrier

Riparian All Good Unknown. A number of property Riparian habitat improvements,
Improvements owners were invited to meetings in | long term channel stability
the winter of 2009 to discuss improvements, and buffering.
potential improvements and the SWAT model results suggest
response was not as strong as it was | meaningful improvements are
for more visual projects. possible with additional buffering.
Grade stabilization Upper Porter Creek | Good Generally well accepted. Sediment reduction, and control of

Middle Sand Creek

Upper Sand Creek

nick points.

Ditch modification

Upper Porter Creek

Challenging without creating
upstream backwater issues,

Unknown. There has been quite a

bit of private ditching as well as

Flow and storage moderation.
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Upper Sand Creek

Sand Creek
Tributary

Porter Creek

expensive if extensive earth moving
is needed, and feasibility is site
specific. However, in order of
complexity the following are
potentially feasible but will require
site specific analysis to confirm:
stages ditch, reconnecting to the
floodplain, natural channel
restoration.

public ditches. Have not had
extensive conversations with
producers, but production in some
areas is dependent on drainage
provided by the ditches.

Stream bank
stabilization

Middle Sand Creek

Good, technologies are available
for effective stabilizations.

Good, experience is that property
owners are concerned about visual
problems like bank erosion.

Reduction in sediment, and
minimization of property damage.
SWAT modeling suggests that
significant TSS reductions are
possible with this practice in these
subwatersheds.

Ridges at Sand
Creek riparian

Middle Sand Creek

Good, concept plans have been
developed.

Unknown. Met with property
owner once. Concept plans have

Riparian habitat and long term
improvement to channel stability.

improvements been sent to owner, but no return

response has been received.
Bluff/gully Middle Sand Creek Potentially challenging depending Landowners generally know there Sediment and property damage
stabilization on the site, and best management is a problem with gullies. They are | reduction.

practices and approaches are not
well defined.

generally open to grade control or
water and sediment basins at the
upstream end of gullies. However,
its unknown as to the acceptability
of working to control nick points
and slumping further down in the
gullies.

Puffer Stream bank
stabilization

Upper Sand Creek

Fair, feasible solutions are available
(BARR 2009, Appendix FS-4), but
the site has some challenges
because of the close proximity of
the house and road.

Property owner is motivated and
concerned with the threat of stream
bank failure impacting the house.

Sediment reduction of 46 tons/yr,
and property damage protection.

Sanborn Lake outlet

Upper Sand Creek

Feasibility currently under

Unknown, however it is known that

Increased sedimentation in Sanborn

modification assessment by Ducks Unlimited. the current situation has been Lake once creek is rerouted to flow
petitioned to be corrected. through the lake again. Decreased
erosion from channel erosion at the
outlet.
Riparian Upper Sand Creek Good, can be planted with minimal | Good, existing property owner is Channel is fairly stable, but

improvement at

earth work (BARR, 2009;

agreeable to the project.

improving riparian conditions will
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horse farm upstream
of Sanborn Lake

Appendix FS-4).

further improve stability and
provide some buffering.

Cedar Lake 32 Ditch | Sand Creek Poor given the County Ditch and Much of the area is subdivided and | Flow moderation.
Modification Tributary landowner constraints. Would more than 17 land owners could
requires a flood study and an EAW | potentially be affected. Spoke with
(Scott SWCD, 2010; Appendix FS- | one land owner. They would be
2). open to a project provided there
would be no affect on the area of
buildable land. That constraint
effectively eliminates the ability to
raise the grade of the channel and
reconnect the floodplain.
Cedar Lake 33 Sand Creek Fair, upstream of County Ditch and | Property owner is not as open to Flow moderation.
Floodplain Tributary only one to two property owners having something done at this
Reconnection affected. Would require a flood location as opposed to other
(targeted project 3B) study and an EAW (Scott SWCD locations.
20010, Appendix FS-2).
Cedar Lake 33 Sand Creek Fair, upstream of County Ditch and | Property owner is interested in Flow moderation and riparian
Natural Channel Tributary only one to two properties affected. | seeing erosion stop, but does not habitat improvements.
Restoration (targeted Would require flood study and an want to give up mowing to the edge
project 3C) EAW (Scott SWCD 2010; of the creek, which is perceived as
Appendix FS-2). impacting the view from the house.
Cedar Lake 33 Sand Creek Good. Would require a flood study | Major land owner is interested and | Sediment reduction. However, nick
Channel Tributary and an EAW (Scott SWCD 2010, has been placing concrete rubble in | point is only a short distance from
Stabilization Appendix FS-2). the channel. Minor land owner has | the road where grade control is

(targeted project 3D)

not been contacted.

provided. Also a perched culvert
(fish passage problem) would be
addressed. However, this is far up
in the watershed where it may not
be an issue.

Upper Porter Creek
Stream Stabilization

Porter Creek

Good, concept designs have been
completed. Design is under
contract with Scott WMO.

Property owners are agreeable to
the channel improvements.

Sediment and property damage
reduction, and riparian vegetation
improvement. Sediment reduction
estimated at 1,700 tons/yr (Inter-
fluve, 2009, Appendix FS-6).

Cedar Lake 23
Floodplain
Reconnection

Porter Creek

Good, preliminary feasibility

analysis suggests project is feasible.

However, detailed analysis is
needed along with flood study and
EAW to confirm (Scott SWCD,

Property owner wants to do
something to improve the wetland.

Flow moderation and increased
sedimentation in floodplain
wetland. However, not possible to

guantify.
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2010; Appendix FS-2).

Channel stabilization
— Helena Section 9

Lower Raven Creek

Unknown, feasibility assessment
not completed.

Have not discussed with property
owner. Will include as a 2010
targeted contact.

Sediment reduction.

Hydrologic Practices

Wetland restoration

All

Feasibility varies by site with
complexity increasing as the
number of property owners
increase, and as size of the
restoration increases, and for
restorations located on-line (or on
the channel). Restoration located
off the main channel are typically
more feasible sometime only
needing a tile line break or ditch

plug.

Difficult to promote without
significant incentive.

Hydrologic storage and moderation
of stream flows. It is probable that
there would be a short term
increase in phosphorus release
when restoring farmed wetlands,
but long term removal is estimated
at about 1 g/m2/yr. Sediment
reduction and runoff storage
benefits are variable depending on
site and design specifics. SWAT
modeling results suggest
meaningful TSS reductions are
possible if significant restorations
are completed.

Nachbar/Huss
Wetland restoration

Middle Sand Creek

Good, engineering plans have
already been completed.

Good, property owners are willing
to restore at RIM/WRP payment
rates, or as a bank if assistance is
available for capital construction
COSts.

Runoff reduction and moderation,
sedimentation, and habitat
improvement.

Union Hill Wetland
Bank

East Raven

Fair, pumped outlet that could be
turned off to restore wetland
(BARR 2009, Appendix FS-4).
However, upstream properties are
connected by tiles through the site.

Property owner has expressed some
interest.

Flow moderation, sedimentation,
and habitat improvement.

Other Prac

tices

Fish passage at
driveway

Unnamed tributary
(Picha Creek)

Good, can be completed in
combination with above project
addressing the incised channel.

Property owner is agreeable.

Address’s habitat fragmentation
which is one of the secondary
stressors identified for Picha Creek.

Fish passage at
Louisville Swamp
Outlet

Lower Sand Creek

Good, it is possible to construct
either a modified outlet or other
type of fish passage.

Structure is owned and operated by
the USFWS.

Unknown whether there would be a
benefit since it appears that the
outlet structure is overtopped in the
spring of most years. During this
time period fish can pass. During
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lower flows fish cannot pass in an
upstream direction. Thus, it is
unknown how much a problem this
causes. Fish IBI scores for the
reach of Sand Creek upstream of
Louisville Swamp show an
unimpaired condition.

Fish passage at
Jordan Falls

Middle Sand Creek

Good, there are ways to build a
passage around the falls

Low. The falls is a local land mark
and alterations would not be
viewed favorably.

Would improve ability for fish to
move into reaches of Sand Creek
above the falls where the IBI scores
show an impaired community.
However, would also allow
movement of undesirable rough
fish. In addition the multiple
stressor analysis identified sediment
as another possible stressor which
may need to be resolved before
improved fish passage would
provide meaningful change.

Restocking fish

Middle Sand Creek

Good, would need to find certified
disease free sources.

Unknown, but should not be
controversial.

Would increase the number of
species in impaired reaches.
However, it is unknown whether
species would survive and
propagate, or whether if sediment is
reduced whether species would
move back in and survive without
reintroduction. There are two
unimpaired IBI sites upstream of
the impaired sites where additional
species could come from once
stressors are reduced.

Fish passage
improvements
(removal of
homemade dams)

Porter Creek

Good, removal of small dams can
be completed by property owners.

Need contact or enforcement to get
property to remove, and need
education and outreach to
discourage the creation of new
man-made rock dams.

Fish would be allowed to move
freely throughout the stream,
improving conditions where habitat
fragmentation is a stressor.

Fish passage at road
culverts

West Raven

County Ditch 10

Good, can be packaged with road
improvement projects.

Good, if bundled with other road
improvements does not add to cost,
and most of the perched culverts
are associated with public roads.

Fish would be allowed to move
freely throughout the stream,
improving conditions where habitat
fragmentation is a stressor.
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Management Framework

A management framework was developed that advanced various practices for implementation,
roles and funding. This framework is organized by subwatershed with an implementation matrix
unique to each subwatershed presented in Section 4. Each subwatershed implementation matrix
identified the management practices that were evaluated and discussed by the project team for
that subwatershed and the level of advancement selected for each practice. This allowed for
various practices to be promoted at different levels across the watershed according the issues and
characteristics of each subwatershed. For example, filter strips could be targeted to specific
areas in some subwatersheds based on knowledge of cropping adjacent to channels, while in
other subwatersheds this detailed type of information was not available such that the level for
advancing this practice was to actively promote rather than to specifically target.

Advancement of Practices

Section 4 provides implementation matrices for each of the Sand Creek subwatersheds. The
matrices were developed by the Project Team focusing to include those practices that best fit the
characteristics of the subwatershed. All of the practices in Table 3-4 were considered. Some
were not deemed practical, beneficial or feasible. Others were deemed has having value, but not
enough to be actively promoted, while some were highly valued with specific targets for
implementation identified. The levels of practice advancement are defined in Table 3-5. A level
of advancement is identified for each practice in the subwatershed matrices presented in Section
4.
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Table 3-5. Local Levels of Practice Advancement

Local Units Level 1: Not Level 2: Passively Level 3: Actively Level 4: Area Level 5: Specific
Advanced Promoted Promote Targeting Target
Scott County, Scott Will not actively Will assist NRCS with Level 2 plus will Level 3 plus will Level 4 plus will
WMO, Scott SWCD pursue EQIP, CRP, WRP, and | advocate for NRCS to contact property contact property owner

USFWS with
applicable programs,
and State cost share

and incentive program,
will include in WMO
cost share and
incentive docket, will
consider and score
applications, and seek
additional grant
funding.

include as an annual
priority, may consider
more active
advertising, and will
provide bonus points to
cost share and
incentive scoring
applications

owners in a specific
target area

to promote a project at
a specific location, and
will consider Scott
WMO targeted project
funds

Rice County, Rice
SWCD

Will not actively
pursue

Will assist NRCS with
EQIP, CRP, WRP, and
USFWS with
applicable programs,
and State cost share
and incentive program;
and will pursue
additional grant
funding.

Level 2 plus will
advocate for NRCS to
include as an annual
priority

Level 3 plus will
contact property
owners in a specific
area

Level 4 plus will
contact property owner
to promote a project at

a specific location

Le Sueur County, Le
Sueur SWCD

Will not actively
pursue

Will assist NRCS with
EQIP, CRP, WRP, and
USFWS applicable
programs, and State
cost share and
incentive program; and
will pursue additional
grant funding.

Level 2 plus will
advocate for NRCS to
include as an annual
priority

Level 3 plus will
contact property
owners in a specific
area

Level 4 plus will
contact property owner
to promote a project at

a specific location

Final 7/26/2010
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Priorities

Priority management efforts in Table 1-1 were considered by the Project Team when making
decisions regarding which practices to include in the subwatershed implementation matrices.
These priorities were developed by the Project Team based on monitoring results. The origin of
these priorities is described in more detail in Section 6 of the Volume 1 — Sand Creek Impaired

Waters Diagnostic Study.

Other prioritization factors considered in establishing the implementation matrices include:

¢ Resolution of the habitat fragmentation (fish migration barriers) should start downstream
where it is more likely that inadequate baseflow is not a co-stressor.

e Practices that provide multiple benefits, particularly practices that provide additional
buffering, runoff volume reduction, flow moderation or habitat improvement to address
sediment reduction were given higher priority.

e Practices that could be targeted to a specific location were given higher priority.

e Practices where there was a known landowner interest were given higher priority.

e Practices with demonstrated feasibility, benefit and cost effectiveness were given higher
priority.

e Capital Improvement Projects were generally not given high priority unless erosion and
sedimentation problems were acute, the erosion would not correct itself or would get

worse without intervention, or where property or infrastructure was at risk.

Roles and Opportunities

It was recognized that roles of the partners depends on available resources. The Scott WMO is a
Watershed Organization that has taxing authority in Scott County, but no such organization is
available in the other two counties. This means that Scott County has more capacity to lead
implementation efforts. It also means that Scott WMO programs (i.e., cost share and incentive
program, and targeted projects funding) are available in the Scott County portions of the
watershed. Scott WMO, staff and advisors do recognize that helping to fund activities outside
the Scott WMO but within the Sand Creek watershed may be more cost effective than similar
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actions within the WMO, and that WMO residents would benefit. Therefore, the WMO has not
dismissed using WMO funding outside its boundaries where it is more cost effective to do so,
where WMO residents and resources are benefited, and where doing so would help leverage
additional funding for the resource. Other local roles (County and SWCD) area defined for the
various level of Practice Advancement in Table 3-5. The following provides a narrative

description of local roles:

e Scott WMO - Lead champion for coordination and implementation. Source of funding
for various practices. Implement approved Comprehensive Water Resources
Management Plan. Amend plan as necessary to include practices from the
implementation matrices. Include implementation themes from the Scott Clean Water
Education Program (SCWEP) in plan amendments including components from the non-
MS4s for specific education items for TMDLSs.

e Scott County — Implement approved Comprehensive Land Use Plan Update, Natural
Areas Corridors program, MS4 NPDES permit, and County Water Plan; and consider
road culvert improvements with road projects.

e Scott SWCD - Provide technical assistance for the implementation of practices as
identified in the matrices. Lead implementation of the Joint Scott County MS4 Education
Partnership.

¢ Rice and Le Sueur SWCD - Provide technical assistance for practices as identified in the
matrices, and represent the levels of practice advancement as identified in Table 3-5.

¢ Rice and Le Sueur Counties — Provide support and coordination for implementation of
matrices, and implement County Water Plans. Include elements of this plan in the
County Water Plans as appropriate.

It is also expected that state agencies will be involved in implementation, and that Federal
programs through the Farm Service Agency (FSA), Natural Resources Conservation Service
(NRCS), and the US Fish and Wildlife Service will be utilized to help with cost share and
incentive programs. One of the primary roles expected of the state agencies (MDNR, MPCA
and BWSR) is technical assistance. In addition, MDNR has a role in education and enforcement

of the public Waters and Public Water Wetland Rules, particularly with respect to homemade

3-18
Final 7/26/2010





dams and fish migration barriers. The Metropolitan Council also has a role continuing their

monitoring efforts at the Sand Creek site in Jordan.

Cities of Jordan, New Prague and Montgomery have a role in meeting their NPDES permits for

the wastewater treatment plant discharges, and MPCA has an enforcement role. However, these

facilities have little effect on the turbidity/sediment issues in Sand Creek.

The US Fish and Wildlife Service also has a role to consider whether the outlet structure at

Louisville Swamp affects fish passage and if so, to ultimately consider improvements that allow

passage during lower flows.

Several partnerships and opportunities have already been initiated as follows:

Scott WMO and Scott SWCD have partnered to submit a successful USEPA 319 grant to
accelerate implementation of the WMO’s cost share and incentive program. Eligible
practices include: wetland restoration, harvestable filer strips, alternative tile intakes, and
other equivalent practices. MPCA is the contract manager, and the BWSR has provided
funding to cover a portion of the increased staffing needed for the project from the Clean
Water Fund.

Scott SWCD, Scott WMO, Rice SWCD, MDNR, BWSR, USFWS, and the Nature
Conservancy (and Dakota SWCD and Carver SWCD) have partnered on a Working
Lands Initiative Project to improve native grasses in the area with an emphasis on
production for biofuels. Corridors along Porter, Sand and Raven Creeks are priority
areas for this project. An eligible practice for which cost share and incentive payments
were available is harvestable filter strips, or harvestable native grass as an alternative
crop. Funding to continue the program in 2010 and 2011 is limited. However, the
program could be started up again if state funding is restored in future years. The effort
was popular with property owners in the area with 60 acres of native grasses established
in 2009/2010 in the Sand Creek watershed.

Scott WMO and the University of Minnesota, Department of Forest Resources are

partnering to learn more about constraints and opportunities regarding riparian zone
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management. Lead researcher Dr. Mae Davenport has received a seed grant to look at
the social aspects of riparian zone management. Scott WMO is interested in learning
more about the constraints, barriers and motivations of property owners with respect to
riparian zone management. The WMO'’s initial effort to promote better management of
riparian zones on private land have had limited success. Under this partnership Dr.
Davenport is using the Sand Creek Watershed as one of her case studies. The Scott
WMO is helping to gather information necessary to complete a survey of riparian
property owners.

e Scott SWCD, Scott WMO, Rice SWCD, LeSueur SWCD, and the Prior Lake —Spring
Lake Watershed District have joined to submit an application to the NRCS for grant
funds under the Wetland Reserve Enhancement Program. Sand Creek is part of the
project area. The goal is to restore or enhance 400 to 500 acres of wetlands. Funding
decisions by the NRCS are expected mid-summer 2010.

o KODA Electric in Scott County is designed as a biofuel facility capable of utilizing dry
grasses for fuel. Scott WMO and Scott SWCD are in conversation with staff at the plant
on how to promote growing native grasses as an alternative crop.

e Scott WMO was successful in obtaining funds through the Clean Water Fund to stabilize
over 3,000 feet of eroding stream channel, eliminate a fish migration barrier, and improve
aquatic and riparian habitat in Porter and Picha Creeks. This project is a partnership
between landowners, Scott WMO, Scott SWCD, Scott County Public Works, and BWSR.

e Scott WMO was also successful in obtaining funds from the Clean Water Fund to
promote incentives for landowners to put cropped land with high erodible soils into
native grasses. Seventy-five acres will be targeted over two years with incentive
payments ranging from $125-$175 per acre depending on parcel size.

e Scott County using a Conservation Partners grant provided by the MDNR is evaluating
the potential of using Transfer of Development Rights (TDR) as a tool within the
development process to preserve natural area corridors. The idea would be to establish
the natural area corridors as “sending areas” where density could be transferred to other
“receiving areas”. The study is a year long effort and will be completed in 2011.

e Scott WMO, the Minnesota River Board, and Mankato State Water Resources Center are
working together to host a “design charette” to assess how to manage ravines in the
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Minnesota River basin. Experts in geomorphology and channel and gully erosion are
being invited to work together at the charette to identify best practices for ravines and
concept designs addressing two ravines — one in Blue Earth County and one in the Sand
Creek watershed. The charette will consist of two days. The first day will consist of a
tour of the two ravines and review of available data. The second day will be a facilitated
workshop to identify best practices and concept designs. The “charette” is currently

scheduled for the fall of 2010.
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Section 4: Implementation Plan

Introduction

This section presents the implementation plan developed by the Project Team. The plan is
developed based on the framework and priorities presented in Section 3, and is organized by
subwatershed (Figure 1-2, Section 1). This section is divided into subsections covering
education and outreach efforts, schedule, funding, land and water treatment, monitoring and

additional data collection, and evaluating and adapting.
Education and Outreach Efforts

Education and outreach efforts will be completed to support implementation. These efforts
include the marketing of the various cost share and incentive efforts that are included in the
subwatershed plans. More aggressive targeting and marketing will be used for those practices
promoted as Level 5: Specific Targets, Level 4: Area Target; and Level 3: Actively Promoted.
This more aggressive targeting will include specific land owner contacts, proposals, or mailings;
or mailings targeting specific areas. Those practices identified as Level 2: Passively Promoted
will just be promoted with general fact sheets and existing information, and with the

announcement of other practices in press releases, on websites, and local news letters.

Outreach efforts also include cooperating with Dr. Mae Davenport from the University of
Minnesota on their study regarding the “Constraints and Opportunities around Watershed-Wide
Riparian Zone Management at the Urban-Rural Interface.” Dr. Davenport has selected the Sand
Creek Watershed as one of two watersheds for this study. The results of this project are expected
to help direct programs aimed at increasing regulatory compliance, conservation program
enrollment, and voluntary adoption of conservation practices in riparian zone management. This
is a very important part of the Sand Creek management effort that relies heavily on a long-term
approach of protecting corridors and improving riparian vegetation. It is expected that there will
be significant efforts to promote riparian zone management efforts with property owners. The
adaptation of these efforts is waiting for the results of this research so that it can be more
focused. It is anticipated that the efforts will be lead by the Scott SWCD through the Joint MS4

Educator Position with results and information shared with the other two counties and SWCDs.
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The Scott WMO is also trying to start a Watershed Stewards program that would involve

volunteers in riparian zone vegetation plantings and management.

Schedule

It will take many years to affect a change in Sand Creek and the project partners have embraced
an adaptive management approach. The plan builds on existing programs so there is not a need
to schedule start up activities. In addition, many actions have already been initiated and project
partners have not waited for the study to be complete before starting on various efforts. In some
cases grants and implementation funds have already been approved, and implementation will
follow the grant schedules. In other cases funding has not been identified. Therefore, the
following milestone schedule (Table 4-1) has been developed as a guide recognizing that the

partners will adapt, and pursue additional funding over the years.

Table 4-1. Sand Creek Impaired Waters Implementation Milestone Schedule

Apply for Clean Water Funds, and other Annually

grants

Implement the Scott WMO Cost Share and | Annually through 2018, updating the
Incentive Program docket the beginning of each year
Implement the USEPA 319 grant October 2009 through 2014

promoting harvestable filter strips, wetland
restoration, alternative grass crops, grade
control, and alternative tile intakes.
Implement the NRCS Wetland Reserve October 2010 through September 2015
Enhancement Program grant/partnership to
restore or enhance wetlands

Complete the Picha Creek Restoration January 2010 through December 2011
Project
Complete the Upper Porter Creek Stream January 2010 through December 2011
Stabilization Project
Promote alternative native grass crops for | January 2010 through December 2011
runoff reduction through Clean Water Fund

Grant

Apply for additional WLI funds for native | July 2010

grasses

U of M Riparian Zone Management Study | June 2010 through December 2011
Scott WMO Plan Water Resources Fall 2010

Management Plan Amendment to
incorporate targeted projects
Scott County Zoning Ordinance Update to | Completed Spring 2010
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include incentives for corridor protection,
wetland restoration, and LID stormwater
Scott County and MDNR Conservation Completed spring 2011
Partners Study to assess Transfer of

Develop Rights as means for protecting

corridors
Minnesota River Basin Board, Mankato Charette is scheduled for the fall of 2010
State Water Resources Center and Scott with experts already invited

WMO partnership to complete a Ravine
Design Charette

Review of channel conditions in the Middle | Summer of 2010
Sand Creek Subwatershed

Monitoring Annually at MCES station in Jordan
2012, 2013 and 2017 at additional sites
Evaluation and Adaption Review progress annually as part of Scott

WMO Annual Report Preparation

Funding

Funding for the effort will be opportunistic taking advantage of grants to the extent possible.

The Scott WMO, Rice and Le Sueur Counties all have Water Resources Management Plans that
identify potential levels of funding. However, local resources are limited. The Scott WMO has
identified over $5 million in local dollars for implementing wetland restoration, riparian zone
management, cost share and incentive practices and targeted projects over the next 10 years. The
WMO also funds 3-4 FTE’s at the Scott SWCD to provide technical assistance for
implementation. However, the WMO has other water bodies in addition to Sand Creek to

manage.

The Scott WMO and other local partners have, however, successfully leveraged available local
dollars for additional state and federal grants such that $3 to $4 million dollars of practice and
project implementation will be feasible over the next 3 to 5 years to improve Sand Creek. These

grants include:

e State of Minnesota (BWSR) Clean Water Fund Grant in the amount of $451,553 for the
Picha and Upper Porter Creek stream projects, and for native grass plantings.

e State of Minnesota (BWSR) Clean Water Fund Grant in the amount of $174,800 for
stuffing to provide technical assistance for the USEPA 319 grant.
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e USEPA 319 grant in the amount of $475,000 to promote harvestable filter strips, wetland
restoration, grade control, alternative tile intake controls, and nutrient management plans.

e USDA NRCS Wetland Reserve Enhancement Program (WREP) partnership to promote
wetland enhancement and restoration in the amount of $2.5 million (portions of the

project area for this are in the Prior Lake — Spring Lake Watershed District.

State cost share and USDA/NRCS EQIP, WHIP and CRP funds will also be used as appropriate
for promoting practices identified in the subwatershed implementation matrices. In addition, the
Working Lands Initiative partners have applied for additional funds from that program in the
amount of $200,000 for native grass improvements. The corridors along Sand Creek make up a
portion of the WLI project area.

Finally, the institutional efforts being promoted through the Scott County Comprehensive Land
Use Plan such as the incentives for preserving corridors and restoring wetlands will be paid for
through the on-going development review process. Erosion control inspections and stormwater
rule compliance efforts by Scott County are also paid for through the development review
process and fees. Implementation of Local Water Plans by the City of New Prague and the City
of Jordan are financed by the cities with the Scott WMO doing annual checks to make sure the
plans are being implemented.

Land and Water Treatment

An implementation summary by subwatershed is presented in Table 4-2. Detailed subwatershed
implementation matrices are presented in Table 4-3. Institutional efforts that also apply in the
Sand Creek watershed include:
e The education and outreach effort described above
e The monitoring and data collection efforts described below
o Efforts to consider culvert improvements with road projects
e The Scott County Comprehensive Land Use Plan efforts for Planned Urban
Developments that provide incentives for protecting corridors, restoring wetlands and
using LID stormwater technologies

e Implementation of Scott WMO standards for new and re-development
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e Implementation of the City (Jordan and New Prague) Local Water Resource Management
Plans
e Implementation of the County (Le Sueur, Rice and Scott) water resources management

plans

Monitoring and Additional Data Collection

Additional monitoring and data collection is anticipated over the years as the plan is
implemented. Monitoring includes sample collection and meter readings at the Metropolitan
Council stream site in Jordan annually, and at an additional 5 stream sites (R64, CR2, ST2, JON,
and XAN) every few years. Currently monitoring at these additional sites is scheduled for 2012,
2013, and 2017. It is anticipated that similar protocol that was used for this study will be used
for future efforts. The exception will be greater use of continuous turbidimeters since the
continuous data best represents how the turbidity standard is written. Additional data collection
to assess the other potential stressors identified as part of the study will be done when MPCA

completes its basin-wide monitoring for the Lower Minnesota River Basin in 2014.

Other data collection efforts anticipated includes:

e Additional reconnaissance of the Sand Creek channel in the Middle Sand Creek
subwatershed scheduled for the summer/fall of 2010.

e A design charette regarding ravines where experts will be invited to develop best
practices for ravines and concept plans for selected ravines. This is being completed
jointly with the Minnesota River Basin Board and the Mankato State Water Resources
Center, and is scheduled for the fall of 2010.

Evaluating and Adapting

Results of implementation, monitoring data and the additional data collected will be periodically
evaluated over the years. This will include trend analysis for turbidity and TSS, tracking and
evaluation of individual practices, and tracking public acceptance and participation. The Scott
WMO performs an evaluation of its programs annually as part of developing it’s annual report.
Water quality metrics tracked by the WMO are provided in Table 4-4. Additional metrics are
tracked regarding wetland, and education and stewardship goals. The WMO also updates it cost
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share and incentive program docket annually based on previous year results. The Scott WMO

consults with both it’s citizen based Watershed Planning Commission and its Technical Advisory

Committee to help the Scott WMO learn and adapt. Partners from this project are invited to be

part of the Technical Advisory Committee. It is also anticipated that the local project partners

will be working closely together and sharing information as implementation proceeds. This

cooperation in information sharing is already demonstrated by the joint grant applications and

opportunities already underway (identified at the end of Section 3).

Grants and grant reporting will also provide opportunities for evaluating and learning. The

current USEPA 319 grant requires semi-annual reports under which progress is assessed and

reported.

Table 4-4. Scott WMO Surface Water Quality Goal Metrics

Short Term Metrics

Long Term Metrics

Number and types of practices
approved and installed with the cost
share and incentive program

Number and types of targeted projects
completed

Completion of scheduled studies and
TMDLs

Trends in water quality parameters as
identified from monitoring efforts
Achievement of target levels or ranges
for nutrients, sediments and bacteria as
established by state water quality
standards, ecoregion means, or specific
goals established by TMDL studies.

Source: Scott WMO (2009) Comprehensive Water Resource Management Plan.
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Table 4-2. Implementation Summary

Subwatershed

Level 5: Specific Target

Level 4: Area Targeting

Level 3: Actively Promote

Level 2: Passively Promote

Picha Creek

e Stabilize incised channel
e Fish passage
o Filter strips

o Alternative grass crop

o Wetland restoration
e Riparian improvements

Lower Sand

e Riparian improvements
e Grade stabilization

o Filter strips

e Bluff & ravine assessment*

Middle Sand

e Riparian improvements

¢ Ridges at Sand Creek riparian
improvements

e Nachbar/Huss wetland
restoration

e Streambank stabilization?
o Filter strips

e Wetland restoration

Upper Sand

o Puffer streambank
stabilization

¢ Riparian improvements at
horse farm

o Lake Pepin hillside

o Alternative grass crop (Rice
County)
o Filter strips (Rice County)

Wetland restoration

Filter strips

Conservation tillage
Alternative tile intakes (Le
Sueur County)

e Sanborn Lake outlet®

o Riparian improvements

o Alternative grass crop (Le
Sueur County)

o Drainage water management

o Ditch modification

o Alternative tile intakes (Rice
County)

o Grade stabilization

e Pasture management

Porter Creek

e Upper Porter Stabilization

e Cedar Lake 23 Floodplain
reconnection*

¢ Riparian improvements

e Fish passage

o Alternative grass crop
o Filter strips (New Market
Township)

e \Wetland restoration
o Filter strips

e Ditch modification

e Conservation tillage

Upper Porter Creek e Filter strips o Alternative grass crop e Contour buffer strips o Wetland restoration

e Access control e Conservation tillage o Ditch modification

e Grade stabilization o Alternative tile intakes
Sand Creek o Alternative grass crop e Wetland restoration o Drainage water management
Tributary e Filter strips o Ditch modification

o Riparian Improvements

Lower Raven Creek

e Channel Stabilization —

Alternative grass crop

e Wetland restoration

Helena Section 9 o Filter strips
e Riparian Improvements
East Raven Creek e Riparian improvements e Filter strips e Wetland restoration o Alternative grass crop
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Drainage water management
Alternative tile intakes

West Raven Creek

¢ Riparian improvements

Wetland restoration

Alternative grass crop

Filter strips

Drainage water management
Alternative tile intakes

County Ditch 10

Wetland restoration
Drainage water management
Alternative tile intakes

Alternative grass crop
Filter strips
Riparian improvements

IComplete a “design charette” to assess best practices and case studies for ravines
%Only where erosion is acute, likely to get worse or infrastructure is threatened.

3Support efforts by Ducks Unlimited
“Depending on results of Feasibility Study
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Table 4-3. Subwatershed Implementation Matrices

Unnamed Tributary (Picha Creek) Subwatershed

The creek in this subwatershed is listed as impaired because of low fish Index of Biotic Integrity (IBI) scores. Biological stressor analysis indicated that
probable causes of impairment are habitat fragmentation (fish migration barriers), inadequate baseflow followed by habitat and sediment. There is project
team consensus that inadequate baseflow is the primary constraint and is natural so a TMDL is not needed. Conversations with property owner in the bluff
area indicate that the stream does flow year around in the area of the bluff. Above the bluff where the IBI monitoring site is located, the stream appears to not
have base flow, in the reach through the bluffs there is groundwater seepage, and then below the bluff water infiltrates into the terrace such that baseflow is
lost during drier years. Areas above the bluff are primarily private ditches and the land cover is agriculture. At the top of the bluff some grazing occurs in the
channel. In the bluff area the land is Maple Basswood and Oak Forest — mesic subtype mapped unit by the MNnDNR Minnesota County Biological Survey
including some federal/state rare plant species. However, even though a TMDL is not needed, Sand Creek and Minnesota River downstream are impaired
for turbidity, and the geomorphic and watershed assessment identified some significant erosion problems in the subwatershed.

The geomorphic assessment identified 12 potential corridor projects. Two are channel restorations, one is a stream bank stabilization that has already been
completed, two are old crossings that constrict channel migration, three are low flow fish migration barriers, one is livestock access, and the remainder were
areas recommended for riparian vegetation improvements. GIS analysis of waterways above the bluff shows that most of the headwaters area has cropping
within 50 feet of channels (Figure 4- 1). In the terrace area between the bluff and Hwy 169, the channel is ditched and straightened and has incised
significantly, as much as 10 feet in some locations. The nick point leading up into the bluff has been stabilized as well as a few points right at the toe of the
bluff. However, the grade stabilization fix installed is a fish migration barrier. The incised/channelize portion between the bluff and Hwy 169 is in the phase
of channel evolution where it is beginning to undercut and widen. If left unstable it will mobilize a significant amount of sediment. This is the first potential
project listed below. The WMO has already contacted the property owner regarding a project. The property owner is agreeable and the WMO has retained a
firm to design. Preliminary design is complete and is included in study Volume 4, Appendix FS-5. A Clean Water Fund application has been submitted and
approved for funding based on the preliminary design. West of Hwy 169 to its discharge point into Sand Creek/Louisville Swamp the creek remains fairly
natural except for the old crossings.

Priority and Focus: The Project Team rated both sediment and runoff reduction as high priorities. In particular it was a high priority to correct existing
incised eroding channel and the primary migration barrier at the driveway, and to improve buffering along the channels above the bluff. It is a medium
priority for riparian and habitat improvements. General thinking is that one location with severe channel erosion, one fish migration barrier, a few select
riparian improvements, and filter strips should be targeted for implementation; alternative grass crop should be actively promoted since there is a lot of
cropped HEL in the subwatershed; while other practices should only be passively promoted.

Practice/Project Advanced to Cost Funding Strategies Size of Effort/Target
Implementation Plan Acreage

Stabilization of the incised Level 5: Specific Target $350,000 planning level 2010 Clean Water Fund 2,650 ft of channel
channel construction cost including (CWF) request has been restoration

contingency and construction | submitted with match from

supervision. WMO targeted project funds.
Fish passage at nick point Level 5: Specific Target $5,000 Bundled with channel 1 point addressed
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improvement project listed in
first row. Submitted and
approved for CWF funding
request for the channel
improvements.

Wetland restoration

Level 2: Passively Promoted

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to
compensate landowner for
loss of production. In Sand
Creek Township average
assessed tax value for 2008 is
$7,480.

A number of existing
programs exist ranging from
cost share of the restoration
plus $2,000/ac incentive in
exchange for a 10 year
contract; to covering the cost
of restoration and incentive at
100% of assessed tax value
for perpetual easement. In
2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future
funding is uncertain.

There are 340 acres of
restorable wetlands in the
subwatershed, or roughly 3%
of the watershed. However,
no specific targeted
restorations have been
identified.

Alternative grass crop

Level 3: Actively Promoted
(on cropped HEL and in
Natural Area Corridors)

Could be raised to Level 5
with funding

Need incentive between $150
and $250/ac/yr.

Scott County is part of a
Working Lands Initiative
(WLI) partnership to promote
this practice, but this area is
not a priority for that
program. Scott WMO has
successfully submitted a
2010 CWF request for
additional funding for this
practice.

There are roughly 2,700
acres of Highly Erodible
Land (HEL) in the
subwatershed of which 760
acres (approximately 7% of
the subwatershed) were
cropped in 2008.

Filter strips

Level 5: Specific Targets

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP. However, demand
between this watershed and
others typically exceeds
available funds. Could apply
for additional grant funding

Target locations have been
identified for areas in Sand
Creek Township Sections 1,
2,11, and 12 (Figure 4-1).

Final 7/26/2010, V2
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(CWP, 319, CWF).

Prescribed Grazing

Level 1: Not Advanced

$800/acre

Incentives available through
EQIP under Prescribed
Grazing (Practice 528)

1 target location

Riparian Improvements

Level 2: Passively Promoted
(subwatershed-wide): and
Level 5: Specific Targets (for
potential projects identified
by the Geomorphic Study)

Costs are low ranging from
about $200/acre if it upgrades
an existing floodplain forest
to $1,750/acre is if it converts
an existing cultivated area
(Great River Greening,
2009).

Promote Wildlife Habitat
Improvement Program
(WHIP) and Scott WMO
buffer cost share. Also
support Minnesota
Conservation Corps (MCC)
grant project submitted by
the Scott SWCD.

Multiple target locations
(Inter-fluve, 2008, Appendix
DS-7).

Final 7/26/2010, V2
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Lower Sand Creek Subwatershed

This subwatershed covers the area that directly drains to Sand Creek from the Metropolitan Council monitoring site in the City of Jordan to the point where
Sand Creek discharges to the Minnesota River. In general, the gradient of the Sand Creek channel is moderate as the creek winds through the Minnesota River
terraces and floodplains. However, portions of this subwatershed drain bluff areas where gullies are very steep. Louisville Swamp is located along Sand
Creek near where the creek outlets to the River. It is maintained by a US Fish and Wildlife Service (USFWS) water level control structure. This structure is a
fish migration barrier during mid to low flows. Fish passage from the Minnesota River to Sand Creek may only be possible in the spring of each year when
the Minnesota River floods over the structure. This appears to occur most years. Two fish IBI monitoring sites are located in the creek within this
subwatershed. Both sites have IBI scores that show an unimpaired fish community. Other important study conclusions regarding this subwatershed include:
1) that in general the riparian community is good downstream of the City of Jordan, 2) the creek carries large sediment and phosphorus loads presumably
from upstream subwatersheds and/or bluff areas in the subwatershed, and 3) there were 9 potential projects identified by the geomorphic study. Three of these
were riparian vegetation or habitat improvements, two were removal of debris from the channel from crumbling retaining walls, one was an incising side
gully, one was providing fish passage at the Louisville Swamp control structure, and two were rerouting of old channels. The geomorphic study found what
appears to be an old channel to the Minnesota River upstream of Louisville Swamp. Review of aerial photos and original 1855 plat maps suggests that a new
channel was dug sometime between 1855 and 1937 to channel water into Louisville Swamp. Minnesota Stream Habitat Assessment Scores for the creek in
this subwatershed ranged from poor in Louisville Swamp where sediment accumulates, to both fair and good for the rest of the reach. The Jordan Waste
Water Treatment Plant outfall discharges to this reach.

Priority and Focus: The Project Team ranked the subwatershed as a low priority for sediment and water runoff reduction since the load mostly comes from
upstream subwatersheds. The exceptions are the bluff areas and gullies located in the subwatershed. Addressing the fish migration barrier at the Louisville
Swamp outlet is also a moderate priority, and will be referred to the USFWS for consideration. Focus will be on riparian improvements, bluff and gully
stability, and filter strips on gully tributaries.

Practice/Project

Advanced to
Implementation Plan

Cost

Funding Strategies

Size of Effort/Target
Acreage

Fish passage at Louisville
Swamp outlet

Level 1: Not advanced
(referred to USFWS)

Not estimated at this time.

Assume this would be up to
the USFWS.

1 structure

Riparian Improvements

Level 5: Specific Targets (for
potential projects identified
by the Geomorphic Study)

Costs are low ranging from
about $200/acre if it is just
upgrading an existing
floodplain forest to
$1,750/acre is if it is
converting an existing
cultivated area (Great River
Greening, 2009). Cost can be
kept low if contracting can be
kept simple and a watershed

Promote WHIP and Scott
WMO buffer cost share. Also
support MCC grant project
submitted by the Scott
SWCD.

Multiple target locations
(Inter-fluve, 2008,
Appendix DS-7).

Final 7/26/2010, V2
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stewards program can be
started to organize volunteers
to help with the planting.

Bluffs and ravines

Level 3: Actively Promote,
and conduct special study

Costs are site specific, and are
unknown,

Complete a detailed
feasibility assessment on one
problem gully, and then fund
with demonstration grant,
CWF grant and Scott WMO
targeted project funds.

No specific target
locations in this
subwatershed.

Grade stabilization

Level 5: Specific Targets

Generally around $5,000 to
$10,000

EQIP eligible practice that the
Scott WMO currently
supplement to bring total cost
hare to 90%. Available in
Scott County.

Gully erosion survey was
completed by the SWCD
in 1997-1999. All but two
of the high and medium
priority head cuts have
been addressed. No
additional specific targets
identified at this time.

Filter strips

Level 4: Area Targeting

Need incentive between $150

Incentives currently available

There are target areas in

Final 7/26/2010, V2

and $250/ac/yr. in combination with Scott Belle Plaine Township
WMO cost share programs Sections 1, 2, 11, and 12;
and CRP. However, demand | and Sand Creek
between this watershed and Townships Sections 22
others typically exceeds and 23.
available funds. Could apply
for additional grant funding
(CWP, 319, CWF).
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Middle Sand Creek Subwatershed

This subwatershed covers the area directly tributary to Sand Creek from the monitoring site in the City of Jordan upstream to the County Road (CR2) crossing.
The subwatershed has sediment and phosphorus yields (mass per area) far exceeding that of other subwatersheds. For example, based on the 2008 monitoring
data the TSS yield was five times higher than the next highest subwatershed, and more than 10 times that of the remaining subwatersheds. However, water
yield (inches) was fairly low compared to other subwatersheds. The conclusion of the project team is that the high TSS yield is a result of channel sediment
sources, and sediment from the gullies that are directly tributary to the creek in this subwatershed. These gullies cut through the Minnesota River valley
bluffs, have steep gradients, steep side slopes, are shaded preventing a lot of understory growth, and some are known to have groundwater seepage that wets
the soil along the side slopes making it unconsolidated and mobile. The main channel also has a relatively steep gradient and this reach is where both Raven
and Porter Creeks merge with the main stem such that there is more power and flow in the channel. The geomorphic study found this reach to be relatively
active with respect to channel erosion. Another possible source of sediment is residual sediment from a couple of recent landslides along the channel. These
were repaired by the landowners, the SWCD and WMO, but there may be sediment still working its way through the reach. Grade control at the top of most
of the gullies is in place as a result of recent efforts by the Scott SWCD, with only two medium priority targets remaining. However, conditions within the
gullies remain unstable. Cedar Lake and Cedar Lake Regional Park are located in this subwatershed. Cedar Lake is listed as impaired due to excessive
nutrients. See study Volume 4 for the Cedar Lake Nutrient TMDL.

The “waterfall” in Jordan was identified as a fish migration barrier, and there were four fish IBI monitoring sites along the reach. The three IBI sites located
between the Raven Creek confluence and the falls show an impaired fish condition, while the most upstream site, above the Raven Creek confluence was
unimpaired. The primary stressor identified was habitat fragmentation caused by the falls. Sediment could be a co-stressor, but was not identified as a
stressor by itself. The geomorphic assessment of the channel found that the channel was fairly active and identified 33 potential projects in the subwatershed.
The most common type of project identified was riparian improvements followed by bank stabilizations and then grade control on side tributaries.

Priority and Focus: The Project Team ranked the subwatershed as a high priority for sediment reduction and a low priority for runoff reduction. The
exception would be runoff reduction into the gullies, which would be high. The waterfall in the City of Jordan was considered a “natural” barrier, and the
team thought that reintroduction of selected species above the falls may be a way of improving the IBI provided other stressors are also addressed. The
management focus is wetland restoration and alternative grass crops in areas tributary to ravine, riparian vegetation improvements along the creek, and
selective stream bank stabilizations where erosion is acute.

Practice/Project Advanced to Cost Funding Strategies Size of Effort/Target
Implementation Plan Acreage
Streambank stabilization Level 4: Area Targeting. Expensive at $100 to $300 Scott WMO targeted projects | This reach of the creek is
(Only where additional per linear foot. and CWF funds. very active in terms of
reconnaissance in 2010 erosion, and a couple of
identifies significant problem landslides have been
spots that if not resolved will repaired in the past few
lead to greater problems) years. Because of the
expense additional stream
bank stabilizations have

4-14
Final 7/26/2010, V2





not been targeted in this
reach at this time.
However, because of the
findings of the study (that
the largest sediment
loading arises in this
subwatershed) the WMO
will look again at the reach
in 2010.

Fish passage at Jordan Falls

Level 1: Not Advanced

Not estimated given low
acceptability.

Not considered

1 area

Restocking

Level 1: Not Advanced. (But
may reconsider in 5 to 10
years if sediment reductions
can be achieved and system is
not responding).

Unknown, but anticipate it
would be low for a one time
reintroduction of a few
species.

Scott WMO special or
targeted project.

Would consider one time
restocking effort following
reduction of sediment, and
then monitoring to assess
whether effort was
successful.

Alternative grass crop

Level 4: Area Targeting (HEL
and stream corridors).

Need incentive between $150
and $250/ac/yr. Hopefully
need for incentive will
decrease as the market for
biofuels becomes more
established.

Scott WMO cost share
program, CWP, EPA 319 and
CWEF grant funds, and WLI
for corridor areas.

There are 3,650 acres
Highly Erodible Lands
(HEL), of which roughly
1,025 acres (or 6% of the
subwatershed) were
cropped in 2008. Will
target areas tributary to
gullies.

Riparian Improvements

Level 5: Specific Targets
(Targets identified in the
Geomorphic Study, Inter
fluve, 2008; Appendix DS-7)

Costs are low ranging from
about $200/acre if it is just
upgrading an existing
floodplain forest to
$1,750/acre is if it is
converting an existing
cultivated area (Great River
Greening, 2009). Cost can be
kept low if contracting can be
kept simple and a watershed
stewards program can be

Promote WHIP and Scott
WMO buffer cost share. Also
support MCC grant project
submitted by the Scott
SWCD.

Multiple target locations
(Inter-fluve, 2008;
Appendix DS-7). One
described below as Ridges
at Sand Creek Riparian
improvements.
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started to organize volunteers
to help with the planting.

Ridges at Sand Creek
Riparian Improvements

Level 5: Specific Target

$45,000 to $112,000
depending on the amount of
plugging versus seeding.

Scott WMO targeted project
funds, CWP and USEPA
implementation grants, and
CWE grant funding.

4 |ocations

Bluff and Gullies

Level 4: Area Targeting
(General feasibility study in
2010 leading to
implementation in subsequent
years)

Costs are site specific, and are
unknown,

Complete a detailed
feasibility assessment on one
problem gully, and then fund
treatment with demonstration
grant, CWF grant and Scott
WMO targeted project funds.

There are at least two
targeted gullies where
sediment and erosion is
thought to be high.

Wetland restoration

Level 3: Passive Promotion

Could be advanced to Level 5
depending on resources

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to
compensate landowner for
loss of production. In Sand
Creek Township the assessed
tax value for 2008 was

A number of existing
programs exist to promote
ranging from covering the
cost of restoration in
exchange for a 10 year
contract, plus $2,000/ac
incentive; to covering the cost
of restoration and incentive at
100% of assessed tax value.
In 2009 RIM/WRP offered

There are 275 acres of
restorable wetlands in the
subwatershed, or roughly
3% of the watershed.
However, one specific
targeted restoration has
been identified for this
subwatershed (See
Nachbar/Huss restoration
below).

Final 7/26/2010, V2

$7,480/acre. 135% of assessed tax value.
However, RIM future funding
iS uncertain.
Nachbar/Huss Wetland Level 5: Specific Target $130,000 to $160,000 Scott WMO targeted project, | 40 acre restoration, with
Restoration construction cost. Easement | RIM/WRP, WMO/WRP; or potential for additional 40
cost at roughly $10,000 to CWF, CWP or EPA 319 acres of upland habitat.
$11,000 per acre totals implementation funding.
roughly $800,000 to Property owners may also
$880,000. pursue as a bank.
Filter strips Level 4: Area Targeting Need incentive between $150 | Incentives currently available | There are target areas in
and $250/ac/yr. in combination with Scott Helena Township Sections
WMO cost share programs 5and 6.
and CRP. However, demand
between this watershed and
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others typically exceeds
available funds. Could apply
for additional grant funding
(CWP, 319, CWF).
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Upper Sand Creek Subwatershed

This subwatershed covers the area from CR2 in Scott County upstream to the headwaters of Sand Creek in Rice and Le Sueur Counties. The subwatershed is
fairly large containing many shallow lakes, portions of the City of New Prague, and the City of Montgomery. The City of Montgomery WWTP outfall
discharges to one of the ditches draining to Sand Creek in this subwatershed. There has also been a significant amount of ditching and channel straightening
in this subwatershed. Both sediment and water runoff yield were moderate according to the monitoring. However, the Project Team concluded that most of
the sediment making it to the lower portions of Sand Creek probably originates downstream of Rice Lake. Rice Lake in combination with surrounding
wetlands, and Cody and Phelps Lakes located in the eastern part of the subwatershed provide a lot of sedimentation. In addition, grab samples collected at the
outlet of Rice Lake confirmed fairly good water quality at that point. There is also a large stream bank erosion site documented along Sand Creek near the
outlet of Sanborn Lake. In addition, when County Ditches around Sanborn Lake were first constructed the intent was for the main portion of Sand Creek
coming from Rice Lake to drain to Sanborn Lake. However, local residents report that at some point the outlet of Sanborn Lake was raised. Once raised, the
gradient of the ditch to Sanborn Lake reversed and a flow path eroded to connecting the ditch to ditches east of the lake such that flow circumvented the lake.
There has now been a petition to restore the original flow patterns and Ducks Unlimited is evaluating necessary outlet modifications to Sanborn Lake. This
will bring Sand Creek back through Sanborn Lake increasing sedimentation in the lake reducing sediment and phosphorus loads downstream. This change
was modeled with the SWAT model, however, since the reservoir routine in SWAT is rather weak and since site specific water quality data for Sanborn Lake
could not be collected, the modeling was completed in a fairly simplistic manner.

There was one fish IBI monitoring in the subwatershed located on County Ditch 54 which outlets from Lake Pepin. The IBI score showed an impaired
condition. Probable stressors identified include inadequate baseflow, followed by low dissolved oxygen and ionic strength. Poor habitat may also be a
stressor, but cannot be confirmed with quantitative data —qualitative visual observations by project staff suggest a lack of habitat in the ditch. There was also a
fish kill that occurred in the creek in this reach in 1998 when a large quantity of liquefied silage may have leaked from a pipe into a Le Sueur County ditch,
where it mixed with water impounded behind a beaver dam. The contaminated water flowed over the dam into Sand Creek. This Feasibility and
Implementation Plan is being developed to address TSS, turbidity and sediment. Thus, the following table does not identify or evaluate projects that explicitly
target dissolved oxygen or ionic strength. These require additional diagnosis before potential projects can be identified or evaluated.

The geomorphic study did not extend very far along the channel in this subwatershed. The analysis was limited to the northern reaches of the creek in or near
Scott County, and to a windshield survey. The analysis was limited because so much of the channel was ditched. However, eight potential projects were
identified, and ten were identified with the windshield survey. Most of the channel projects were riparian restoration or floodplain reconnections, while most
of the windshield survey projects were perched culverts. Staff also identified potential projects in the area including stabilizing an area where there is
livestock grazing next to Lake Pepin, riparian improvements at a horse farm south of Sanborn Lake, and stabilizing an eroding bank of Sand Creek that
threatens a house. Detailed feasibility assessments for these projects are presented in a memo from BARR Engineering included as Appendix FS-4.

Priority and Focus: Project Team ranked the subwatershed as a high priority for both sediment and runoff reduction. The team also recognized that areas
upstream of Rice Lake did not contribute much sediment to the impaired section of Sand Creek. However, the limited data that was collected for Sanborn,
Cody and Phelps Lakes suggests that these lakes are nutrient rich and would also benefit. Also, as a headwaters area, runoff reduction throughout this
subwatershed will help with downstream channel erosion problems.
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Practice/Project

Advanced to
Implementation Plan

Cost

Funding Strategies

Size of Effort/Target
Acreage

Puffer Stream bank
stabilization

Level 5: Specific Target
(BARR 2009, Appendix FS-
4)

$98,000 to $264,500 with the
higher cost alternative
providing additional safety for
the house.

Grant funding (CWP, 319,
CWEF) and property owner
match.

100 feet of channel

Sanborn Lake outlet
Modification

Level 2: Passive Promotion
(Support efforts by others)

Unknown

DU, MDNR Shallow Lakes
initiative.

Undefined at this time

Riparian Improvements at
Horse Farm Upstream of
Sanborn Lake

Level 5: Specific Target
(BARR 2009, Appendix FS-
4)

$3,500 to $5,500 depending
on whether permanent fence is
also included.

Grant funding (CWP, 319,
CWEF).

Less than 500 feet

Riparian Improvements

Level 2: Passively Promote
(in areas that are not ditch)

Costs are low ranging from
about $200/acre if it is just
upgrading an existing
floodplain forest to
$1,750/acre is if it is
converting an existing
cultivated area (Great River
Greening, 2009).

Funding assistance currently
available for cost share with
property owners through the
NRCS Wildlife Habitat
Improvement Program
(WHIP).

Most of the area is
ditched, geomorphic
study did not cover this
area. Since most of
streams are ditch, the
riparian habitat is likely
poor.

Lake Pepin Hillside
Restoration

Level 5: Specific Target
(BARR 2009, Appendix FS-
4)

$11,500

Grant funding (CWP, 319,
CWEF). Incentives available
for Access Control practice
through EQIP

400 feet of shoreline plus
adjoining hillside.

Wetland restoration

Level 3: Actively Promote

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to compensate
landowner for loss of
production. Average
Assessed tax values for the
Townships in this area for
2008, on which RIM/WRP
easement values are set
ranged from about $4,200 to

A number of existing
programs exist to promote
ranging from covering the
cost of restoration in
exchange for a 10 year
contract, plus $2,000/ac
incentive; to covering the cost
of restoration and incentive at
100% of assessed tax value.
In 2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 2,510 acres of
restorable wetlands in the
subwatershed, or roughly
6% of the watershed.
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$5,900 per acre.

Alternative grass crop

Level 4: Area Targeting (HEL
in the headwaters areas in
Rice County).

Level 2: Passively Promote in
Le Sueur Co.

Need incentive between $150
and $250/ac/yr. Hopefully
need for incentive will
decrease as the market for
biofuels becomes more
established.

Scott WMO cost share
program, Working Lands
Initiative program, CWP,
EPA 319 and CWF grant
funds.

There are 5,570 acres
Highly Erodible Lands
(HEL), of which roughly
2,015 acres (or 5% of the
subwatershed) were
cropped in 2008. Most of
the HEL is located
upstream of Rice Lake in
Rice County.

Filter strips

Level 3: Actively Promote
throughout the area, and Level
4 Area Targeting of areas in
Wheatland and Erin
Townships.

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP. However, demand
between this watershed and
others typically exceeds
available funds. Could apply
for additional grant funding
(CWP, 319, CWLL).

There are target areas in
Wheatland Township
Sections 17, 20, 21, 22,
23, 28, and 30; and Erin
Township Sections 9 and
16.

Conservation Tillage
(No Till, Strip Till)

Level 3: Actively Promote

Historically promoted with an
incentive of about $15/acre.

Incentives available through
EQIP under Residue and
Tillage Management
(Standard 329 & 346)

No specific targets
identified.

Drainage Water Management

Level 2: Passively Promoted

$500 to $2,000

Added to EQIP as an eligible
practice for 2010.

NA for this subwatershed

Ditch modification

Level 2: Passively Promoted

Fairly expensive if any
channel excavation is needed.

Could apply for grant funding
(CWP, 319, CWF).

No specific targets
identified.

Alternative Tile In-Takes &
Terraces

Level 3: Actively Promote in
Le Sueur County

Level 2: Passively Promote in
Rice County

Ranging from $600 for rock
inlets to several thousand for
terraces

EQIP (Terraces)
Grants (CWF, 319, CWP)

Unknown

Grade Stabilizations

Level 2: Passively Promote

Generally around $5,000 to
$10,000

EQIP, State Cost Share

Mostly in the northwest
corner of Rice County
where there is more
topographic relief than the
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rest or this subwatershed.

Pasture Management

Level 2: Passively Promote

$800/acre

EQIP

Unknown
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Porter Creek Subwatershed

The Porter Creek subwatershed extends from the confluence of Porter Creek with Sand Creek, in a southeast direction up to the point where the Upper Porter
Creek subwatershed starts at Jonquil Avenue. Just east of the Highway 13 crossing the creek divides into two branches. The northern tributary flows through
Cynthia and St Catherine’s Lakes. The main branch flows from the south through Bradshaw Lake WMA. Much of the main branch is County Ditch 5, while
County Ditch 6 is located on the northern tributary east of St Catherine’s Lake. The Porter Creek subwatershed has more topographic relief than the other
Sand Creek subwatersheds, and has roughly 12,350 acres of HEL. According to the monitoring the TSS yield is low to moderate, however, the Project Team
feels this may be misleading since there are numerous shallow lakes in the subwatershed. These lakes are likely removing sediment and reducing TSS, such
that yield per acre is higher than observed from the monitoring. This conclusion is supported by the condition of the channel observed during the geomorphic
study where there was quite a bit of bank erosion and instability. Overall the geomorphic study identified 87 potential corridor projects in the subwatershed.
Most of these were riparian improvements, but there was a cluster of bank stabilization projects in Section36 of Cedar Lake Township at the most upstream
end of the subwatershed. Prior to the study Porter Creek was not listed for turbidity, however, monitoring data collected over the course of the study showed
that the turbidity standard is exceeded and the creek has been added to the draft 2010 list of impaired waters. The watershed is primarily agricultural, but it is
converting to rural residential, and is guided as Rural Residential in the County’s Land Use Plan. There is one County Regional Park in the subwatershed —
the Doyle Kenefick Regional Park. Acquisitions for the park are underway, with 480 acres acquired and 302 acres still to be acquired within the park
boundary. Scott County Parks are natural resource based parks. Thus, the park represents an opportunity for resource improvement. In 2010 the park will be
establishing 50 acres of native grasses and restoring one wetland. This leaves an additional 170 acres of cultivated land within the current park boundaries that
will likely be restored to a natural cover. However, since a Park Master Plan is not complete details are not available and additional restoration efforts will
have to wait until planning is completed. ~ There is also one lake, McMahon (Carl’s), that is listed as impaired for excessive nutrients shown in the
watershed, but in actuality the McMahon Lake subwatershed is land locked and does not flow to Porter Creek unless water levels increase by more than 8 feet.
There are also roughly 525 acres of restorable wetlands in the subwatershed.

Priority and Focus: The Project Team ranked both sediment and runoff reduction as high priorities in this subwatershed. Targeted practices include:
o Selected stream bank stabilizations since there are some significant erosions sites

e Alternative grass crops since this area is largely guided for rural residential development, and because of the significant amount of HEL

e Grade control because of the topography

e Wetland restoration

e Riparian improvements

Practice/Project Advanced to Cost Funding Strategies Size of Effort/Target
Implementation Plan Acreage
Upper Porter Creek Stream Level 5: Specific Target $180,000 including Applied for 2010 CWF with 4 potential projects
Stabilization (cluster of construction supervision and | WMO targeted project funds | identified in the
stream bank stabilization contingency (Inter-fluve 2009, | as match. Geomorphic Study,
projects in Cedar Lake Appendix FS-5). Appendices FS-5 and FS-
Township, Section 36, Inter — 6.
fluve 2009, Appendix DS-7).
Cedar Lake 23 Floodplain Level 5: Specific Target $91,125 to $182,250 Consider for submittal of Reconnect/restore 2,700
4-22
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Reconnection (Scott SWCD,
Appendix FS-2)

(Depending on outcome of
detailed Feasibility Study)

USEPA 319 demonstration
grant with WMO targeted
project funds as match.

feet of channel.

Wetland restoration

Level 3: Actively Promote

Will target with additional
resources

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to compensate
landowner for loss of
production. Assessed tax
values for 2008 in Cedar
Lake New Market and
Wheatland Township on
which RIM/WRP easement
values are set, ranged from
$6,863 to $12,788.

A number of existing
programs exist to promote,
ranging from covering the
cost of restoration in
exchange for a 10 year
contract, plus $2,000/ac
incentive; to covering the cost
of restoration and incentive at
100% of assessed tax value.
In 2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 524 acres of
restorable wetlands in the
subwatershed, or roughly
2% of the subwatershed.

Alternative grass crop

Level 4: Area Targeting (HEL
and corridors)

Need incentive between $150
and $250/ac/yr. Hopefully
need for incentive will
decrease as the market for
biofuels becomes more
established.

Scott WMO cost share
program, CWP, EPA 319 and
CWEF grant funds. Stream
corridors in this subwatershed
are part of the WLI project.

There are 12,360 acres
Highly Erodible Lands
(HEL), of which roughly
3,210 acres (or 10% of the
subwatershed) were
cropped in 2008.

Filter strips

Level 3: Actively Promote
throughout the area, and Level
4 Area Targeting of areas in
New Market Township.

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP. However, demand
between this watershed and
others typically exceeds
available funds. Could apply
for additional grant funding
(CWP, 319, CWF).

There are target areas in
New Market Township
Sections 7, 17, 18, 19 and
30.

Ditch modification

Level 2: Passively Promoted

Fairly expensive if any
channel excavation is needed.

Could apply for grant funding
(CWP, 319, CWF).

Several specific projects
detailed in rows below.

Riparian Improvements

Level 5: Specific Targets
(Targets identified in the

Costs are low ranging from
about $200/acre if it is just

Promote WHIP and Scott
WMO buffer cost share. Also

Multiple target locations
(Inter-fluve, 2008;

Final 7/26/2010, V2
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Geomorphic Study, Inter-
fluve, 2008; Appendix DS-7)

upgrading an existing
floodplain forest to
$1,750/acre is if it is
converting an existing
cultivated area (Great River
Greening, 2009). Cost can be
kept low if contracting can be
kept simple and a watershed
stewards program can be
started to organize volunteers
to help with the planting.

support MCC grant project
submitted by the Scott
SWCD.

Appendix DS-7).

Fish Passage (culverts and
low head dams)

Level 5: Specific Targets

MDNR enforcement of Public
Waters regulations for
removal of “homemade” low
head dams.. Target culvert
improvements when there are
road improvement projects so
there is only minimum added
costs.

Work with townships and
County Public Works when
culverts are to be replaced.

Three individual small
man-made dams were
found in Geomorphic

Study.

Two potential culvert
projects found in
Geomorphic Study (Inter-
fluve 2008); Appendix
DS-7.

Final 7/26/2010, V2
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Upper Porter Creek Subwatershed

as probable causes.

This portion of Porter Creek is not currently listed as impaired on the 2008 list; however, it is on the draft 2010 list as impaired for turbidity.
There is also one fish Index of Biological Integrity sampling site in the subwatershed which showed an impaired condition. The biological
stressor analysis identified habitat fragmentation and inadequate baseflow, then habitat and sediment (equally strong), and low dissolved oxygen
The habitat fragmentation is from fish migration barriers along Porter Creek in the downstream Porter Creek subwatershed.
Sediment yield per acre was relatively high in both 2007 and 2008 ranking fourth among the eleven subwatersheds. Water/runoff yield was in the
mid-range of the subwatersheds monitored ranking fourth in 2007 and fifth in 2008. Topography is rolling, having some of the steepest lands in
the Sand Creek watershed with most of the subwatershed in Rice County. Development pressure is low. The geomorphic study identified four
potential projects along the creek in the Scott County portion of the watershed. Invitations were sent to property owners to meet with SWCD staff
regarding the problem areas in Scott County. One property owner accepted and has as of late 2009 received cost share funding approval for grade
stabilization, filter strips and a grassed waterway to correct grade/gully problems. At the county boundary (CR 86) the geomorphic study
identified fish passage issues due to a perched culvert. This is being corrected with the current improvements to CR86 which is replacing the
culvert with a bridge. On the Rice County side one potential project was identified which was a perched culvert at the downstream side of
Fairbanks Ave (CR 3). It was also noted that much of the stream channel and tributary channels in Rice County have been channelized. There are
a number of restorable wetlands in the watershed, filter strip target locations where cultivation occurs close to the channel have been mapped in
Webster Township Sections 3, 4 and 5, and can be targeted.

Priority and Focus: Medium high priority for reducing sediment and increasing hydrologic storage and infiltration. Focus will be on filter strips, promoting
alternative grass crop on HEL, and wetland restoration.

Practice/Project

Advanced to
Implementation Plan

Cost

Funding Strategies

Size of Effort/Target
Acreage

Wetland restoration

Level 2: Passively Promote

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to
compensate landowner for
loss of production. In
Webster Township Township
the assessed tax value for
2008 is $6,596.

A number of existing
programs exist to promote
ranging from covering the
cost of restoration in
exchange for a 10 year
contract, plus $2,000/ac
incentive; to covering the cost
of restoration and incentive at
100% of assessed tax value.
In 2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 275 acres of
restorable wetlands in the
subwatershed, or roughly
3% of the watershed.
However, no specific
targeted restorations have
been identified for this
subwatershed.

Alternative grass crop

Level 4: Area Targeting
(HEL and stream corridors)

Need incentive between $150
and $250/ac/yr. Hopefully

Rice County is part of a
Working Lands Initiative

There are 3,700 acres
Highly Erodible Lands

Final 7/26/2010, V2
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Could change to Level 5
depending on funding

need for incentive will
decrease as the market for
biofuels becomes more
established.

partnership to promote this
practice, but this area is not a
priority. The channel
corridor is a priority area in
Scott County.

(HEL), of which roughly
1,070 acres (or 12% of the
subwatershed) were
cropped in 2008.

Filter strips

Level 5: Specific Targets

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP. However, demand
between this watershed and
others typically exceeds
available funds. Could apply
for additional grant funding
(CWP, 319, CWF).

Scott County side has
reasonable buffering. In
Rice County there are target
areas in Webster Township
Sections 3, 4 and 5.

Contour Buffer Strips

Level 3: Actively Promote

Unknown — new practice for
the area

Incentives available through
EQIP under Contour Buffer
Strips (Standard Practice 332)

No specific areas identified

Access Control (Livestock
exclusion)

Level 5: Specific Target
(revisit in a few years)

1 property owner

Incentives available through
EQIP under Access Control
(Standard 472)

One target area identified.
Continue to work with
property owner on current
applications. Revisit this
issue with them again in
2010 or 2011.

Grade stabilization

Level 5: Specific Target (at
site in Scott County), and
Level 3: Actively Promote (in
Rice County)

Generally around $5,000 to
$10,000

EQIP eligible practice that the
Scott WMO currently
supplements to bring total
cost share to 90%. WMO
supplement only available in
Scott County.

One known target in Scott
County remaining.

Conservation Tillage
(No Till, Strip Till)

Level 3: Actively Promote

Historically promoted with an
incentive of about $15/acre.

Incentives available through
EQIP under Residue and
Tillage Management

No specific targets
identified.

(Standard 329 & 346)
Drainage Water Management | Level 1: Not Advanced (for | $500 to $2,000 Added to EQIP as an eligible | NA for this subwatershed
this subwatershed) practice for 2010.

Ditch modification

Level 2: Passively Promoted

Fairly expensive if any

Could apply for grant funding

No specific targets

Final 7/26/2010, V2
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channel excavation is needed. | (CWP, 319, CWF). identified.
Alternative Tile Intake Level 2: Passively Promoted | Ranging from $600 to $700 319 Grant (Scott Co side) No specific targets
per intake Grants (CWP, 319, CWF) identified
(Rice Co side)

Sand Creek Tributary Subwatershed

yields were fairly low, and water yield was low to moderate.

This subwatershed is south of Cedar Lake and extends into Rice County. Its confluence with Sand Creek is just north of CR2. The watershed is primarily
agricultural, and much of the channel length in Scott County is County Ditch 8 and County Ditch 2. There is a diversion from County Ditch 2 that allows
water to flow north to Cedar Lake. This diversion was constructed in the 1950s and is largely underground. Between 25 and 30% (2,755 acres) of the land in
the subwatershed is considered Highly Erodible Land, and there are 617 acres of restorable wetlands in the subwatershed. Monitoring showed that sediment
Thirteen potential projects were identified by the geomorphic assessment. Most of these are
natural channel restorations or floodplain reconnections, which is not surprising given the County Ditches. Several of these were discussed with property
owners and feasibility was assessed (Scott SWCD, 2009; Appendix FS-2).

Priority and Focus: The Project Team ranked both sediment and runoff reduction as medium priorities in this subwatershed. Sediment was rated as a
medium priority even though the yield was low because of the diversion to Cedar Lake and the need to reduce phosphorus load to the lake. The folcus is
largely on wetland restoration, alternative grass crops, and filter strips.

Practice/Project

Advanced to
Implementation Plan

Cost

Funding Strategies

Size of Effort/Target
Acreage

Wetland restoration

Level 3: Actively Promote
(Could advance to Level 5 if
resources become available)

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to compensate
landowner for loss of
production. Assessed tax
values for 2008 in Cedar Lake
and Wheatland Township on
which RIM/WRP easement
values are set ranging from
$9,486 and $6,863,
respectfully.

A number of existing
programs exist to promote
ranging from covering the
cost of restoration in
exchange for a 10 year
contract, plus $2,000/ac
incentive; to covering the cost
of restoration and incentive at
100% of assessed tax value.
In 2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 617 acres of
restorable wetlands in the
subwatershed, or roughly
6% of the subwatershed.
However, a larger portion
of this acreage is in one
wetland partially drained
by County Ditch 2, which
makes restoration
challenging.

Alternative grass crop

Level 4: Area Targeting (HEL
and corridors).

Need incentive between $150
and $250/ac/yr. Hopefully

Scott WMO cost share

program, CWP, EPA 319 and

There are 2,755 acres
Highly Erodible Lands
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need for incentive will
decrease as the market for
biofuels becomes more
established.

CWEF grant funds. Stream
corridors in this subwatershed
are part of the WLI project.

(HEL), of which roughly
1,140 acres (or 12% of the
subwatershed) were
cropped in 2008.

Filter strips

Level 3: Actively Promote
throughout the area, and Level
5 Area Targeting of areas in
Wheatland Township.

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP. However, demand
between this watershed and
others typically exceeds
available funds. Could apply
for additional grant funding
(CWP, 319, CWLL).

There are target areas in
Wheatland Township
Section 4.

Conservation Tillage
(No Till, Strip Till)

Level 3: Actively Promote

Historically promoted with an
incentive of about $15/acre.

Incentives available through
EQIP under Residue and
Tillage Management

No specific targets
identified.

(Standard 329 & 346)
Drainage Water Management | Level 2: Passively Promoted | $500 to $2,000 Added to EQIP as an eligible | No specific targets
practice for 2010. identified

Ditch modification

Level 2: Passively Promoted

Fairly expensive if any
channel excavation is needed.

Could apply for grant funding
(CWP, 319, CWF).

Several specific projects
detailed in rows below.

Cedar Lake 32 Ditch
Modification (Scott SWCD,
Appendix FS-2)

Level 1: Not Advanced

Not assessed due to low
feasibility, but cost to
remeander and floodplain
reconnection are expected to
be substantial particularly if
easements need to be acquired
to compensate for loss of

NA

NA

Final 7/26/2010, V2

buildable land.
Cedar Lake 33 Floodplain Level 1: Not Advanced $163,000 to $325,000 Grants (CWP, 319, CWF) and | 1,500 feet of channel
Reconnection(Scott SWCD, WMO targeted project funds. | modification.
Appendix FS-2)
Cedar Lake 33 Natural Level 1: Not Advanced $170,100 to $340,200 Grants (CWP, 319, CWF) and | 1,500 feet of channel
Channel Restoration (Scott WMO targeted project funds. | modification
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SWCD, Appendix FS-2)

Cedar Lake 33 Channel
Stabilization (Scott SWCD,
Appendix FS-2)

Level 1: Not Advanced
(Will check into at a future
date)

$125,000 to $251,600

Grants (CWP, 319, CWF) and
WMO targeted project funds.

1,000 feet of channel
stabilized, nick point
stabilized, and perched
culvert corrected.

Riparian Improvements

Level 2: Passively Promote

Costs are low ranging from
about $200/acre if it is just
upgrading an existing
floodplain forest to

WMO cost share, WHIP, and
EQIP incentives under
Standard Practice 391
(Riparian Forest Buffer)

7 potential projects
identified in Geomorphic
study (Interfluve 2008;
Appendix DS-7)

$1,750/acre is if it is
converting an existing
cultivated area (Great River
Greening, 2009).

Lower Raven Creek Subwatershed

The Raven Creek subwatershed extends from the confluence of Raven Creek with Sand Creek south and west to the points where monitoring stations were in
place for Ditch 10, West Raven , and East Raven. It is a relatively small subwatershed. Sediment yield for both 2007 and 2008 were high. Water yield was
low in 2007 and high in 2008. This creates some suspicion regarding data quality particularly for 2008 where none of the other subwatersheds had water yields
anywhere near as high. There is one known significant erosion spot on the channel. The geomorphic study identified 11 potential projects. Most were
riparian plantings, and one was a problem bridge crossing that causes a backwater effect and sediment deposition for a significant distance upstream. There is
not much topographic relief in the subwatershed, and there are only about 700 acres of Highly Erodible Land. However, monitoring showed that the turbidity
standards is being exceeded, and Raven Creek along with East Raven were added to the draft 2010 list of impaired waters. Chloride concentrations were also
elevated and Raven Creek and East Raven Creek were added to the draft 2010 list of impaired waters for chlorides. There are about 500 acres of restorable
wetlands.

Priority and Focus: The Project Team ranked this subwatershed as high priority for sediment reduction, but was unable to provide a ranking for runoff yield
reduction. The focus is on riparian improvements, alternative grass crops and filter strips.

Practice/Project Advanced to Cost
Implementation Plan

Funding Strategies Size of Effort/Target

Acreage
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Channel Stabilization —
Helena Sect 9

Level 5: Specific Target (for
feasibility assessment in 2010,
further design and
construction dependent on
results)

Unknown

Grant funding (CWP, 319,
CWF) with WMO targeted
funds match.

Unknown, feasibility
assessment not
completed.

Riparian Improvements

Level 5: Specific Targets
(Targets identified in the
Geomorphic Study, Inter-
fluve, 2008; Appendix DS-7)

Costs are low ranging from
about $200/acre if it is just
upgrading an existing
floodplain forest to
$1,750/acre is if it is
converting an existing
cultivated area (Great River
Greening, 2009). Cost can be
kept low if contracting can be
kept simple and a watershed
stewards program can be
started to organize volunteers
to help with the planting.

Promote WHIP and Scott
WMO buffer cost share. Also
support MCC grant project
submitted by the Scott
SWCD.

Multiple target locations
(Inter-fluve, 2008;
Appendix DS-7).

Wetland restoration

Level 3: Actively Promote

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to compensate
landowner for loss of
production. In Helena
Township average assessed
tax value for 2008 was
$7,480.

WLI area along corridor;

A number of existing
programs exist ranging from
cost share of the restoration
plus $2,000/ac incentive in
exchange for a 10 year
contract; to covering the cost
of restoration and incentive at
100% of assessed tax value
for perpetual easement. In
2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 500 acres of
restorable wetlands in the
subwatershed,
comprising6% of
subwatershed

Alternative grass crop

Level 4: Area Targeting (HEL

Need incentive between $150

The Raven Creek corridor in

There are 730 acres in the

Final 7/26/2010, V2

and corridors) and $250/ac/yr. part of the WLI area. watershed, of which 636
acres are cultivated,
comprising 8% of
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subwatershed.
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Filter strips Level 4: Area Targeting Need incentive between $150 | Incentives currently available | There are target areas in
Helena Township Sections 15 | and $250/ac/yr. in combination with Scott Helena Township
and 16 (Figure 4-1). WMO cost share programs Sections 15 and 16.
and CRP.
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East Raven Creek Subwatershed

The East Raven Creek subwatershed starts where the creek intersects County Road 2 and extending south to the headwaters in Le Sueur County. The
subwatershed has a mix of both agriculture and urban land uses. Much of the City of New Prague is located in the subwatershed, and the New Prague WWTP
outfall discharges to the creek. Water yield was high in 2007 and moderate in 2008. Yield is slightly elevated because of the flow augmentation caused by the
WWTP discharge. Sediment yield was low in both 2007 and 2008. There is little topographic relief in the subwatershed, and only 630 acres of Highly
Erodible Land. There are about 1,280 acres of restorable wetlands.

There was a fish IBI monitoring site on the tributary that showed unimpaired conditions. However, monitoring data showed elevated chloride levels. The
creek was added to the draft 2010 list of impaired waters for both chlorides and turbidity. Habitat of the creek is poor to very poor.

The Geomorphic Study identified 9 potential projects in the subwatershed. Most were riparian improvements. Most of the Creek in Le Sueur County is
public ditch and has been ditched and straightened.

Priority and Focus: The Project Team rated East Raven as a low priority for sediment reduction and high for runoff reduction. The focus is on wetland
restoration, filter strips and riparian improvements.

Practice/Project Advanced to Cost

Implementation Plan

Funding Strategies Size of Effort/Target Acreage

Wetland restoration Level 3: Actively Costs to restore hydrology | A number of existing There are 1,285 acres of restorable

Promoted

vary by site. Simple
restoration ditch plugs
could be completed for as
low as $3,000 per acre.
However, will likely need
to compensate landowner
for loss of production. In
Helena and Laneburgh
Townships the average
assessed tax value for 2008
ranged from $5,660
$7,480.

programs exist ranging
from cost share of the
restoration plus $2,000/ac
incentive in exchange for a
10 year contract; to
covering the cost of
restoration and incentive at
100% of assessed tax value
for perpetual easement. In
2009 RIM/WRP offered
135% of assessed tax
value. However, RIM
future funding is uncertain.

wetland, comprising 9% of
subwatershed.

Alternative grass crop

Level 2: Passively
Promoted

Need incentive between
$150 and $250/ac/yr.

The Raven Creek corridor
in Scott County is part of
the WLI project area.

There are 630 acres of HEL in the

subwatershed, of which 300 are
cultivated, comprising 2% of
watershed.

Filter strips

Level 4. Area Targeting

Need incentive between

Incentives currently

Target areas are identified in Helena

Final 7/26/2010, V2
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Helena Sections 21 and 28

$150 and $250/ac/yr.

available in combination
with Scott WMO cost
share programs and CRP.

Township Sections 21 and 28.

Riparian Improvements

Level 5: Specific Targets
(Targets identified in the
Geomorphic Study, Inter-
fluve, 2008; Appendix DS-
7)

Costs are low ranging from
about $200/acre if it
upgrades an existing
floodplain forest to
$1,750/acre is if it converts
an existing cultivated area
(Great River Greening,
2009).

Promote WHIP and Scott
WMO buffer cost share.
Also support MCC grant
project submitted by the
Scott SWCD.

Multiple target locations (Inter-fluve,
2008; Appendix DS-7).

Drainage Water
Management

Level 2: Passively Promote

$500 to $2,000

Added to EQIP as an

eligible practice for 2010.

No specific targets identified.

Alternative Tile Intakes

Level 2: Passively Promote

Ranging from $600 for
rock inlets to $700

319 Grant (Scott Co side)

No specific targets identified.
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West Raven Creek Subwatershed

The West Raven subwatershed starts near the confluence with Raven Creek going south to the headwaters of the creek in Le Sueur County. Agriculture is the
dominant land use in the subwatershed. The watershed is pretty flat, and there are only about 485 acres of Highly Erodible Land. Sediment and water yield
were low for both 2007 and 2008. There are about 1,000 acres of restorable wetlands with one large complex that has a pumped outlet being identified as a
possibility for a wetland bank. In addition, the outlet of Rennenberg Lake (a shallow lake/wildlife area) at the headwaters of the subwatershed was restored
in 2009 raising the water level a few feet.

The geomorphic study identified nine potential projects in the subwatershed. Two of these are fish passages issues at perched culverts, but given the extended
periods with no flow, flow is more likely limiting than passage. Water quality is pretty good in the tributary based on monitoring data. The exception is fecal
coliform bacteria for which the creek in listed as impaired.

Priority and Focus: The Project Team rated the subwatershed as low priority for sediment reduction and moderate priority for runoff reduction. The focus is

on wetland restoration, targeted riparian improvements, and alternative tile intakes.

Practice/Project

Advanced to
Implementation Plan

Cost

Funding Strategies

Size of Effort/Target
Acreage

Union Hill Wetland Bank

Level 1: Not Advanced
(Results provided to property
owners for their consideration
whether to create bank)

NA

NA

NA

Wetland restoration

Level 3: Actively Promoted

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to compensate
landowner for loss of
production. In Belle Plaine
and Derrynane Townships
average assessed tax value for
2008 ranged from $4,524 to
$5,950.

A number of existing
programs exist ranging from
cost share of the restoration
plus $2,000/ac incentive in
exchange for a 10 year
contract; to covering the cost
of restoration and incentive at
100% of assessed tax value
for perpetual easement. In
2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 980 acres of
restorable wetland
comprising 11% of
subwatershed.

Alternative grass crop

Level 2: Passively Promoted

Need incentive between $150

Corridors in the subwatershed

There are 485 acres HEL,
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and $250/ac/yr. are in the WLI area, and Scott | of which 360 are
County portions are in the cultivated, comprising 4%
area covered by the CWF of subwatershed.
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grant for alternative grass
crop.

Filter strips

Level 2: Passively Promoted

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP.

No specific targeted are
identified.

Riparian Improvements

Level 5: Specific Targets
(Targets identified in the
Geomorphic Study, Inter-

fluve, 2008; Appendix DS-7).

Costs are low ranging from
about $200/acre if it upgrades
an existing floodplain forest
to $1,750/acre is if it converts
an existing cultivated area

(Great River Greening, 2009).

Promote WHIP and Scott
WMO buffer cost share. Also
support MCC grant project
submitted by the Scott
SWCD.

Specific target areas are
identified in the
Geomorphic Study, Inter-
fluve, 2008; Appendix
DS-7.

Drainage Water Management

Level 2: Passively Promote

$500 to $2,000

Added to EQIP as an eligible
practice for 2010.

No specific targets are
identified.

Alternative Tile In-Takes

Level 3: Actively Promoted

Ranging from $600 for rock
inlets to $700

319 Grant (Scott Co side)

No specific targets are
identified.
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County Ditch 10 Subwatershed

This subwatershed starts near the confluence of the ditch with Raven Creek near Church Ave. The topographic relief is pretty flat. Most of the channel length
in Scott County is public ditch. There is only a small area of the subwatershed in Le Sueur County. Agriculture is the dominant land use. There are about
1,140 acres of restorable wetlands, and 760 acres of HEL. Sediment yield was moderately low in 2007 and low is 2008. Water yield was high in 2007 and
low in 2008. This does bring up some data quality questions particularly with respect to flow. In 2007 there were beavers that affected the rating curve at the
monitoring site such that much of the hydrograph was predicted from other sites.

The Geomorphic Study identified three potential projects along the channel. Two were fish passage and one was a natural channel restoration. The public
ditch status, however, limits the restoration. This subwatershed was historically the focus of a Twin Cities Water Quality Grant from the Metropolitan
Council. Under this grant a more of BMPs were completed in the subwatershed. This is reflected in the water quality monitoring data which shows pretty
good water quality except for fecal coliform bacteria. The ditch is listed as impaired for body contact recreation due to fecal coliform bacteria.

Priority and Focus: The Project Team rated sediment reduction as a low priority, and runoff reduction as a medium priority. The focus on wetland
restoration and alternative tile intakes. The subwatershed may also be a good location to demonstrate drainage water management.

Practice/Project

Advanced to
Implementation Plan

Cost

Funding Strategies

Size of Effort/Target
Acreage

Wetland restoration

Level 3: Actively Promote

Costs to restore hydrology
vary by site. Simple
restoration ditch plugs could
be completed for as low as
$3,000 per acre. However,
will likely need to compensate
landowner for loss of
production. In Belle Plaine
Township average assessed
tax value for 2008 was
$5,950.

A number of existing
programs exist ranging from
cost share of the restoration
plus $2,000/ac incentive in
exchange for a 10 year
contract; to covering the cost
of restoration and incentive at
100% of assessed tax value
for perpetual easement. In
2009 RIM/WRP offered
135% of assessed tax value.
However, RIM future funding
is uncertain.

There are 1,140 acres of
restorable wetland
comprising 10% of
subwatershed.

Alternative grass crop

Level 2: Passively Promoted

Need incentive between $150

Corridors in the subwatershed

There are 760 acres of
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and $250/ac/yr. are in the WLI area, and the HEL, of which 724 are
area is covered by the CWF cultivated, comprising 6%
grant for alternative grass of subwatershed
crop.
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Filter strips

Level 2: Passively Promoted

Need incentive between $150
and $250/ac/yr.

Incentives currently available
in combination with Scott
WMO cost share programs
and CRP.

Potential targets are
located along the County
Ditch.

Riparian Improvements

Level 2: Passively Promoted

Costs are low ranging from
about $200/acre if it upgrades
an existing floodplain forest
to $1,750/acre is if it converts
an existing cultivated area

(Great River Greening, 2009).

Promote WHIP and Scott
WMO buffer cost share. Also
support MCC grant project
submitted by the Scott
SWCD.

Since area is mostly ditch,
habitat is likely poor, and
opportunities are limited.

Drainage Water Management | Level 3: Actively Promote $500 to $2,000 Added to EQIP as an eligible | No specific targets
practice for 2010. identified.

Alternative Tile In-Takes Level 3: Actively Promoted Ranging from $600 for rock 319 Grant (Scott Co side) No specific targets
inlets to $700. identified.

Final 7/26/2010, V2
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Figure 4-1. Target Areas for Filters Strips in Scott County Portions of the Sand Creek Watershed
(Note Target areas in Rice County are shown in Appendix FS-3)

Areas Cultivated within 50 Feet of Public Waters
in Scott County Sand Creek Watershed
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