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EXECUTIVE SUMMARY

Spring Creek Watershed
Management and Project
Implementation Plan Segment 2

Project Title:

Project Start Date: June 2, 2012
Project Completion Date: July 31, 2015
Funding:
1 Total EPA Grant $575,606.60
1 Total Matching Funds Budget: $430,154.00
o CWSRF Funds $100,00000
o Local Match $330,154.00

Total Budget

1 Budget Revisions
o Removal of Funds CWSRF Funds

($100,000.00)

1 June 2012 Award $414,999.40

1 Funds Rollovefrom Segment 1 $160,60660
Total Expenditures of EPA Funds: $442,309.43
Total 319 Matching Funds Accrued: $126,253.83
Total Nonmatching Funds Accrued: $ 15,704.00
Total Expenditures: $568,563.26
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1.0 INTRODUCTION

1.1 Location

Spring Creek is a perennial mountain stream located in Pennington and Custer Counties in the
Black Hills of South Dakota. Spring Creek is a tributary of@eyenne River, which flows into

the Missouri River. The drainage area of Spring Creek is approximately 425 square miles at the
confluence with the Cheyenne River.

The surface area of the watershed that impacts the impaired reach of Spring Creek above Sheridan
Lake encompasses approximately 93,124 acres and includes Hydrologic Units 101201090901,
101201090902, 101201090903, 1012010909%dring Creek flows through $hdan Lake,

which is a marmade reservoir with a surface area of approximately 380 aGies city of Hill

City (population ~950) is the only municipality located in the watershed.

1.2 Project Area

The project area is the Spring Creek Watershed whighrsabout 93,124 acres or 1dguare

miles and is defined as the drainage upstream of Sheridan Lake Dam and shown in Figure 1. The
watershed or project area terms are used interchangeably throughout this plan. The watershed is
about 18 miles long and 11liles wide.

1.3 Land Use in the Watershed

Land use in the watershed is primarily silviculture, recreation, residential, and grazing.
Metamorphic slates and schists, along with granite rock, underlie a large portion of the basin and
form the Central Crystiine Area of the Black Hills that covers the majority of the watershed area.

1.4 Soil Types in the Watershed

The watershedds major soil types are Pactol a,
soils, which cover most of the watershed, werentd by the weathering of materials in steeply

tited metamorphic rock. The Buska series descends from micaceous wbiiessthe Mocmont

formed from material weathered from granite. Those two series generally occur in the upper
reaches of the watershadthe Harney Peak area. The Stovho series formed from the weathering

of limestone and calcareous sandstone and is found in the upper reaches of the watershed in the
area underlain by the Madison Limestone Formation.

1.4 Slope

Digital Elevation Models (DEM) of the area show the average slope to be approximately 20
percent. Much of the land is located within the Black Hills National Forest and is predominantly
forested with ponderosa pingher cover includes grasslands and hardwoods.
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Pennington

Watershed A

(7% ProjectArea
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WATIR & NATURAL RISOURCES

Figure 1. Project Area

1.5 Precipitation

The average annual precipitation in the watershed is 20.8 inches; 80 percent usually falls in April
through September. Tornadoes and severe thunderstorms strike occasionally. These storms are
local and of Bort duration and occasionally produce heavy rainfall events. The average seasonal

snow pack is 27.3 inches per year.
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1.6 Modeling Results

Modeling results of the initial dtal Maximum Daily Load (TMDL) assessment estimated that

more than half (63.percent) of the bacteria load originates from livestock and other agricultural
land uses. The remaining load originates from urban runoff E8c&nt) and other human sources

(14.8 percent), including faifig septic and leaking s@ary sewer system@igure 2). During

Segment 1, questions were raised and concerns expressed by the Spring Creek Watershed
Advisory Group (SCWAG) members regarding the accuracy of the modeling results so additional
data includig waterquality monitoring, land use, septic locations and failure rates, livestock and
wildlife populations, and installed BMPs within the watershed have been collected to improve the
watershed model and its results for future implementation segments.

These modeling results are incorporated and discussed in detail in the Spring Creek Watershed
StormWater Management Plan and the Spring Creek Watershed Strategic Implementation Plan.
Critical conditions occur within the watershed during the summer. Typicakatest numbers of
livestock and tourist activities (i.e., trail rides, camping) occur in the watershed during summer
months. Combined with the peak in bacteria sources;ihtghsity storm events also occur during

the spring, summer, and fall and guze a significant amount of fecal coliform load because of
bacterial wastoff in the watershed.

Livestock

Urban Runoff

Human Sources
Background (Wildlife)

Figure 2. Modeling Results
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2.0 STATEMENT OF NEED

2.1 Total Maximum Daily Load (TMDL)

The South Dakota School of Mines Bechnology (SDSM&T), along with the South Dakota
Department of Environment and Natural Resources (SD DENR), developed and implemented an
assessment project to determine the fecal coliform Total Maximum Daily Load (TMDL) for Spring
Creek and the Sheridarake TMDL for Trophic State Index (TSI). The project started during
2002. The purpose of the assessment was to address rural and urban nutrient, sediment, and fecal
coliform problems in the watershed. The overall goal was to produce a TMDL for fecalroolifor

in Spring Creek and a TSI TMDL in Sheridan Lake to improve water quality by reducing fecal
coliform, nutrient, and sediment loading in Spring Creek. The Sheridan Lake TSI TMDL and the
Spring Creek fecal coliform bacteria TMDL were approved by the Enwiemial Protection

Agency (EPA) in 2006 and 2008, respectively.

2.2 Beneficial Uses

Spring Creek was assigned the following beneficial uses: coldwater permanent fish life
propagation (above Sheridan Lake), eoldter marginal fish life propagation (belovheSidan

Lake), immersion recreation, limited contact recreation, fish and wildlife propagation, recreation
and stock watering, and irrigation. Sheridan Lake was assigned the following beneficial uses:
coldwater permanent fish life propagation, immersiaraation, limited contact recreation, fish

and wildlife propagation, and recreation and stock watering. When multiple criteria exist for a
particular parameter, the most stringent criterion is used.

In addition to the EPA approved TMDLs on Spring Creekda S her i dan Lake, th
2010 Integrated Report and 368l i st st ates that Spring Creekd:
beneficial use i s Iimpaired because of tempera
beneficial use is impaired baca e o f di ssolved oxygen and tem
coldwater permanent fish life beneficial use is impaired because of temperature. Spring Creek,
Sheridan Lake, and Sylvan Lake are scheduled for additional TMDL development to address these
impairments in 2018, 2020, and 2020, respectively.

2.3 Use Attainability Aalysis (2013)

A Use Attainability Analysis (UAA) was performed by DENR on Spring Creek in June 2013. The
impaired reach of Spring €ek was analyzed (See Figujeu8lizing data collead as part of this

Project. In addition, DENR visited several Spring Creek monitoring sites, interviewed
landowners, took photos, collected water quality samples, measured channel dimensions, recorded
flows and calculated stream discharge. Three recomatens were made by DENR from the

UAA:

1. Lake Alexander is added under SDAR 74:51:02:54 with the beneficial uses of Permanent
Coldwater Fish Life Propagation, Immersion Recreation, and Limited Contact Recreation.

2. The stricter beneficial use of Imnsgwn Recreation be removed from the upper portion of
Spring Creek (headwaters to Spring Creek Road Wiedthis recommendation was not
supported by the Environmental Protection Agency.
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3. The beneficial uses of Immersion Recreation and Limited Contace&&n will remain
for the segment of Spring Creek from Spring ®rBead West to Sheridan Lake.

j / :w

=L

5

7 25 gl

Figure 3. Impaired Segment of Spring Creek

2.4 Additional Impaiments

Individual parameters determine the support of theseficial uses. South Dakota has narrative
standards that may be applied to the undesired eutrophication of lakes and streams. Administrative
Rules of South Dakota (ARSD) Article 74:51 contains language that prohibits the presence of
materials causing ploitants to form, visible pollutants, tas@nd odotproducing materials, and
nuisance aquatic life. Reduction of nutrients in Spring Creek, specifically phosphorus, was
addressed in the TSI TMDL developed for Sheridan Lake and is included in the sdbe of
watershed implementation project.

2.5 Water Quality Criteria

The numeric TMDL target established for the beneficial uses for Spring Creek is based on the
current daily maximum criteria for fecal coliform bacteria. W-afeality criteria for themmersion
recreation beneficial use requires thatr{ht)sample exceeds 400 colefoyming units (cfu)/100
milliliters (mL) and (2) during a 3day period, the geometric mean of a minimum of five samples
collected during separate -bdur periods must notxeeed 200cfu/100 mL. This criterion is
applicable from May 4tto September 38.

Of all the assessed parameters for which surface \ga#dity criteria are established, fecal
coliform and water temperature exceed criteria for the-a@iter permanentgh life propagation
beneficial use on Spring Creek. During the TMDL study, ten samples collected from several sites
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within the assessed stream segment exceeded the total suspended solids (TSS) criterion. However,
TSS was not included as a cause of impairhfor this reach in the 2008 Impaired Waterbodies

List because less than 10 percent of the TSS samples collected during the period of record
considered for the 2008 report (October 1, 2002, to September 30, 200&)lexktlee numeric
criterion

2.6 2014Integrated Report

The SD DENR 2014 Integrated Report was approved by the EPA in May 2014. Additional
parameters were added to the 303(d) list as part of this Integrated Report for Spring Creek. These
included Ecoli and TSS. The BMPs currently beingplemented for fecal coliform can reduce

E. coli and TSS loads. These additional listings should not change the scope and goals of the
implementation project.

Waterquality criteria for the immersion recreation beneficial use fardh.requires that (Lno
sample exceeds 235 most probable number (mpn)/100 milliliters (mL) and (2) durindag 30
period, the geometric mean of a minimum of five samples collected during sepatater24
periods must not exceed 12%hn/100mL. This criterion is applicabledm May Itto September
30th.

Waterquality criteria for the coldwater permanent fishlife propagation for TSS require that (1) no
sample exceeds 53 milligrams (mg)/ liter (L) and (2) during-d&0period, the average of the
samples collected must notaeed 30 mg/L. This criterion is applicable yeaund.

2.7 Location of Impairmers

The impaired (38(d) listed) segment (Figuré@,3or fecal coliform, Ecoli, Temperature and TSS,

of Spring Creek has a length of 31 miles and flows through Mitchell,vakieh has a surface

area of about 7 acres. This segment ends where Spring Creek empties into Sheridan Lake,
approximately 4 miles downstream of Mitchell Lake. The impaired (303(d) listed) segment,
because of temperature, also begins at the headwatersndadwhere Spring Creek crosses
Highway 79, south of Rapid City. The drainage area of the 303(d) listed segment is approximately
425 square miles.
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3.0 PROJECT GOALS AND OBJECTIVES

The project goal is to bring Spring Creek into compliance with state water quality standards for
fecal coliform bacteria, Ecoli and Total Suspended Solids (TSS) by implementing the
recommended Best Management Practices (BMPs) by 2021. The goal objbdt, @s set forth

in the Spring Creek and Sheridan Lake Total Maximum Daily Load (TMDL) studies, include the
following:

V Implement riparian, manure management, anesiten wastewater treatment system
(OWTS) BMPs in the watershed to reduce fecal colifoantéria and Ecoli from the
headwaters of Spring Creek to Sheridan Lake.

V Demonstrate BMP projects for storm water, forestry, and lake rehabilitation that
will help encourage BMP implementation and expand public outreach efforts.

V Conduct significant public education and outreach to stakeholders within the Spring
Creek Watershed.

V Perform water -quality monitoring to aid in tracking watershed conditions that will
ensure that the BMPs are effective and the proper BMPs are being implemented.

3.1 Planned and Adlal Milestones, Products, and Completion Dates

Objective 1. Implement BMPs Recommendedn the Fecal Coliform Bacteria TMDL for
Spring Creek.

This objective consisted of two tasks: (1) improving riparian vegetation and manure management
techniques, and2) implementing onsite wastewater treatment system (OWTS) improvement
projects. The products of this objective include completighteiparianvegetatiordtreambank
protection projects three storm waterprojects, and e manuregrazing nanagemenproject
Implementation of these BMPs is discussed in further detail in Chapter 4.0.

Objective 2. Public Outreach and Project Management
This objective consisted afsingle task and the following products were planned:

1 Administering three public meetys, two watershed tours, and ten Advisory Group
meetings.

1 Completing the Grant Reporting and Tracking System (GRTS) Final Report.

1 Completing one Final Report.

e

The completed products of Objective 2 include the following:

Administered one public meeting aode watershed tour.

Conducted individual meetings with over 75 property owners.

Evaluated and ranked 52 castare applications requesting over $360,000 of 319 funding.
Initiated three direct mailings to over 1,000 residents and property owners in énghedt
Conducted six Advisory Group meetings

Attended and presented Spring Creek informatidil8&ounty Commission Meetings.

Held two willow harvesting/planting demonstrations.

Updated Project website as needed.

Completed the Grant Reporting and TrackBystem (GRTS) Final Report.

Completed one Final Report.

=4 =2 =4 _-0_9_9_9_°2_2°_-2
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Objective 3. Complete Essential WaterQuality Monitoring

Waterquality monitoring in conjunction with BMP implementatiois critical in evaluating the
progress toward meeting the TMDL. The purpose of the veptality sampling as part 8&gment

2 wasto (1) continue to monitor watguality conditions on Spring Creek and its tributaries,
primarily related to fecal colifornbacteria, sediment, temperature, and nutrients; (2) further
identify sources of impairments in the watershed; and (3) focus BMP efforts in the future and (4)
determine BMP implementation effectiveness.

Sixteen sites were selected for wagemlity monitoring in Segment 2 These sites include
background sampling sites near the headwaters of Spring Creek and key tributaries, upstream and
downstream of Hill City, and upstream/downstream of small impoundments in the watershed that
act & effective watequality BMPs. Many sites were selected based on previous data collection
efforts (USGS gaging, SD DENR watguality monitoring (WQM), and SDSM&T TMDL
stations). Constituents to be sampled include: total phosphorus; nitrate nitrogen, total suspended
solids, fecal coliformE. coli,andEnterococcugin 2012 only).

From July 2012 to September 2014, Pennington
for fecal c cel.i f,daanlime rboa(c2t Getr 20 a | suspended sol i
phosephs (TP)ni andgdht {B@lOe

The products for Obj ecti ve 2quian a It iyd-gaunsdmtbw detynetr
monitoring daRenni nIpteocni fGocuantlyy,and water shed
mont hly ambient grab samples at 19 sites from

samples at 19 sites from May 2013 through Sep
from2Mdy t hrough September 2014.

Table 1 |lists the project objectives, their pt
actual mil estone completion dates.

Tablel. Planned Versus Actual Milestone Completion Dates

_ Pl annf Act usg
SpriGrgeek Watershed 'mp|Comp|eComp|e
Objective 1.Implement BMPs Recommendedhe FecalColiform Bacteria TMDL for
Spring Creek.
Produdtpal.i amat eSrt,orGr azing, |6/ 30/ 26/ 30/ 2
Produwmntsiz2.e Wastewater Treat/6/ 30/ 26/ 30/ 2
Objective 2.Public Outreach and Project Management.
ProducPulBl.ic Outreach, Rec¢6/ 30/ 27/ 31/ 2
Writing
Obj ectCiovmp | .t e EsQ@uwaltiitay MNMa@anietror i ng
Produkval4uati on and Monitor|[6/30/ 212/ 31/
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3.2 Evaluation of Goal Attainment

The project success was evaluated by comparing project outputs and outcomes with the planned
milestones. Two of the objectives established for this project were reached and included the
following:

1 Completion of three ®site Wastewateil reatmentSystem(OWTS) improvement project
and one ripariaivegetation project.
1 Evaluation and ranking of 52 ceshhare applications requesting over $360,000 of 319
funding.
Approval of eighOWTSimprovement projestagreements totaling $43,000 of 319 funds.
Approval of seen Riparian Vegetation and Manure Management improvement projects
totaling $80,134 of 319 funds.
Approval of two $orm water improvement projects totaling $55,101 of 319 funds.
Completion of site visits with over 75 property owners to discuss waltaity, project
goals, and BMP funding by Pennington County, and watershed consultant.
1 Presentation of advisory group recommendations, payment applications, and progress
updates at 18 public meetings of the Count
1 Maintenance of the Spring Creek Watershed 319 Project website
(www.pennco.org/springcreewith hits from over 2,250 unique visitors.
Three direct mailings to over 1,000 residents and property owners in the watershed.
Conpletion of 4 ambient monthly water quality monitoring events at 16 watershed sites.
Completion of 25 geomean water quality monitoring events at 16 watershed sites.
Completion of 25 geomean water quality monitoring events at 8 watershed sites.
Completion ofthe Grant Reporting and Tracking System (GRTS) Final Reports.
Completion of one Final Report.

= =4

= =

= =4 =4 -8 -4 -9
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4.0 BEST MANAGEMENT PRAC TICES

Implementation of the BMPs recommended-iecal Gliform Bacteria Total Maximum Daily

Load for Spring Creek, Pennington Coun8guth Dakotawas initiated during this Project
segment. BMP installations were funded by local property owners, Pennington County, city of
Hill City, United States Forest ServideBlack Hills National Forest, and Natural Resource
Conservation Service. able 2 provides the BMP projects installed within Segment 2. Table 3
provides the BMP projects approved in Segment 2 but not installed due to challenges encountered.
A majority of the approved projects are anticipated to be installed in 2015 and 2048 aé
Segment 3.Locations of the installed/approved BMPs are shown on Fgure

Table2. BMPs Installed in Segment 2.

Best Management Practice BMP Units
Onsite Wastewater Treatment System 1 each

Onsite Wastewater Treatmedystem 1 each

Onsite Wastewater Treatment System 1 each

Onsite Wastewater Treatment System 1 each

Onsite Wastewater Treatment System 1 each
Channel Bank Vegetation 105 linear feet
Streambank Protection (Willow Planting) 265linear feet
StreambanlProtection 105 linear feet
Grade Stabilization Structure 1 each
Riparian Forest Buffer 0.2 acres
Channel Bank Vegetation 500 feet

Table3. BMPsApproved in Segmenttd be installed in Segment 3

Best Management Practice BMP Units
Streambank Protection 760 linear feet
Riparian Forest Buffer 1.3 acres

Grade Stabilization Structure 1 each
Herbaceous Weed Control 0.2 acres

Filter Strip 0.21 acres
Vegetated Swale 7,080 square feet
Bioretention Area 4,750 square feet
Commercial Rain Barrels 2 each

Detention Pond 1 each
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5.0 PUBLIC OUTREACH AND PROJECT MANAGEMENT

Multiple outreach activitiesere completed within Segment 2 and are shown in Figutesugh

10. The Spring Creek 319 Watershed Project website was maintained throughout the Segment and
used to notify the public of any advisories and times and locations of events and meetings in the
watershed. Three direct mailings about the implementation prejeietsquality monitoring, and

BMP costshare sigrups sent to over 1,000 watershed residents. Along with these efforts,
Pennington County, the &ural ResourceConservationService Rural Community Assistance
Corporation and the watershed consultanffstaet with over 75 watershed residents and property
owners. Two willow planting demonstrations and one watershed tour were held in the watershed,
in addition to presentation eécommendationgom six Advisory Group meetings 18 Board of
Commissiongls meetings.

5.1 Willow PlantingDemonstratioMay 2014

Figure 4. Willow Planting along Streambar
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5.2 Watershed TouBeptembep014
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Figure 6. Completed Streambank Project

Figure 7. Tour around Mitchell Lake
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5.3 Willow Planting Demonstration April/May 2015

Figure 8. Willow Bundling

Figure 9. Willow Soaking
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