




















Introduction

Figure 2.4 Map of City of Branson city limits and watershed boundaries. (Source: City of Branson GIS Department)
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Introduction

Geology and Karst Features

Branson is located in the Ozark Highlands/White River Hills Ecoregion, known for steep slopes, springs,
dissected topography and thin, rocky soils (EPA Ecoregions Map, 2000). This ecoregion includes the three
impoundments of the White River into Table Rock Lake, Lake Taneycomo and Bull Shoals Lake (Tri-Lakes).

This area of the Ozarks consists of extreme hills and valleys. Less than one-third (31%) of Branson could be
considered somewhat level with slopes of less than 5%. However, another third (34%) of Branson has slopes
that range from 5% to 10% which would be considered “steep” in most communities. Branson consists of
35% extremely steep slopes of well over 10% with 13 of every 100 acres exceeding 15% grades. The city also
encompasses 276 acres of land that exceeds a 30% slope which is approximately 2% of the Branson land
area. Placing traditional BMPs in the 69% of topography exceeding 5% to 15% (extremely steep) slopes
presents an engineering and site planning challenge.

Karst topography is prevalent in the Branson/Tri-Lakes region, and has an impact on how water moves in,
through and under the topography. Two springs are documented inside city limits (Figure 1.4 Map of Known
Springs) although numerous wet weather springs are possibly also present.
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Introduction

While Taney County has multiple known sinkholes, only one is located within the city limits of Branson,
and that sinkhole is on Department of Conservation land. (Figure 1.5 Map of Known Sinkholes). Six
losing stream segments are present (Figure 1.6 Map of Losing Streams)

Figure 1.5 Known Sinkholes in Branson

(Source: Missouri Department of Natural Resources Division of Geology and Land Survey)
(Inset: Known Sinkholes in Taney County)
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Introduction

Figure 1.6 Known Losing Stream segments in Branson and surrounding cities.
(Source: Missouri Department of Natural Resources Division of Geology and Land Survey.)
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Did You Know...

When you dispose of
paint, cleaners or
anything else down a
storm drain or street
gutter, it goes directly
to the stream or lake
nearast you.

Remember:
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Or

417-337-8559

www.bransonmo.gov
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The Water Connection
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CITY OF BRANSON #

...HAS APPLIED THIS DECALTO A m
| NEARBY STORM DRAIN >m A ”—w?:zcm.w

The storm drain inlets nearest you
lead directly to:

Labe Taneycomo

and the storim water is not weated before being
discharged 1o area rivers and streams. Storm
water can carry these pollutanis down gutters,
sidewalks. and swreets, into nearby storm drains,
then directly into streams and lakes:
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...HAS APPLIED THIS DECAL TO A
NEARRBY STORM DRAIN AS A REMINDER:

B

The storm drain inleis nearest you
lead directly io:

Latke Janeycome

and the storm water is not treated before being
discharged to area rivers and streams, Storm ¢
water can carry these pollutants down gutters,
sidewalks, and streets, into nearby storm drains,
then directly mnto streams and lakes:
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Appendix A-3

Storm Drain Lids in Branson Specifications for New Projects
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Best Management Practices by Year

Year MCM BMP Goal Selected Measurement Method Responsibility
Existing educational materials will be identified
and appropriate  subjects selected for . . ’
At distribution. The City's existing social media Materials assemblee. Enginesring
pages will be enhanced to engage the public.
Stormwater web page will be updated as an
MCM 1 |educational tool. Related and supportive|# links to related websites| Engineering
websites will be linked.
Promote and Co-sponsor an annual Ozarks Water
Watch Week with other organizational partners.
MCM 1 WaFer Watch Week |s a se.ries of pro_grams # of events during Water Englisering
designed to engage citizens in water oriented Watch Week
activities that highlight the importance of water
quality.
Promote safe disposal of household chemicals at
the Household Collection Facility using the —_—
MCM 1 |“Household Chemical Collections: The Water Flraehres distabuieg, Engineering
) # tons collected
Connection” brochure at the Household
Collection Facility
Citizens will be encouraged to use the City’s| # vehicles accessing
MCM 2|recycling center to dispose of household| recycle center, # tons of Public Works
> chemicals & recyclable materials. chemicals disposed
ﬁ A community.-wide Iake. cIe.anup will be organized of participants &waste _ :
MCM 2|by a partnering organization and co-sponsored Engineering
i volume
by the City of Branson.
MCM 2 Groups will be erganiztad to participate in an| # of part_icipants;#storm Brafieeiing
annual storm drain marking event. drains marked;
Groups will be encouraged to participate in the
MCM 2 |adopt-a-street program through the City website # participants Public Works
and social media.
Community groups will be provided with supplies
MCM 2 and maps f‘or distribution ,?f 100 “Dump No # distributed Ehiginesfi
Waste, Drains to Stream” doorhangers at
businesses and communities.
MCM 2 Ten pet waste stations wil.l be maintained in city| Total # pet. wa_ste stations o
parks and at Branson Landing. maintained
Utilize the Administrative Review Team (ART)| # Plansevaluated by
MCM 5 |process to encourage stormwater runoff control| Administrative Review ART
BMP’s. Team
MCM 6 “Adopt-A-Street” program promoted through # participants Public Works
press release to reduce floatables.
MCMG6 |Annual Cleaning of BaySaver Units. # units cleaned Public Works
MCM 6 |Street sweeping to reduce floatables. # of cleanings per year Public Works

A-10
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Year

MCM

Best Management Practices by Year

BMP Goal Selected

Measurement Method

Responsibility

T ¥V3IA

MCM 1

Watershed map will be developed and placed on
the City’s website to allow residents to
determine the watershed in which they live. The
watershed map will also be available for
purchase.

Map developed & posted
to website

GIS

MCM 1

Develop stormwater web page. The website will
provide information on watersheds, BMPs,
disposal of household chemicals, non-point
source pollution, proper used motor oil disposal,
proper pet waste disposal, and the use of
pesticides and herbicides on lawns.

Webpage developed

Engineering

MCM 1

Partner to install a rain garden/parking lot at the
Branson Chamber of Commerce for use as a
stormwater demonstration area for citizens,
visitors, contractors, and community leaders.

Construction completed

Engineering

Imcm 1

Citizens and groups provided with supplies for
placement of metal storm drain decals.

# storm drains marked

Engineering

MCM 1

All new storm drain inlets required to have
“Drains to Stream” lids with water-related
design.

Requirement added to
city specifications

Engineering

IMcM 1

Citizens and groups provided with supplies to
distribute door hangers to explain sources of
stormwater pollution.

# distributed

Engineering

MCM 2

|The Lake Taneycomo Watershed Plan being

written by Table Rock Lake Water Quality, Inc., a
non-profit watershed organization, will be
posted to the City website. The public will be
invited and encouraged to participate in the
watershed plan’s development and
implementation.

Link created to Table Rock
Lake, Inc.”s Watershed
Management Plan by
TRLWQ

Engineering

MCM 3

Review of model ordinances and development of
City ordinance defining acceptable stormwater
discharges and prohibiting non-stormwater.

Review completed

Public Works

mcm 3

Complete mapping of remaining 10% of Bee
Creek outfalls.

Mapping completed

GIS, Public Works

MCM 3

Complete an additional 15% mapping of storm
sewer system.

# Elements mapped

GIS, Public Works

MCM3

Provide stormwater education/training to 20% of
city employees in Engineering, Public Works,
Fire, Police, Parks, Utilities & Planning.

# Employees trained

Public Works

MCM 4

Create and adopt plan review checklist for
reviewing/approving plans for Land Disturbance

permit.

Checklist Created

Public Works,
Engineering,
Planning

A-10
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Best Management Practices by Year

Year MCM BMP Goal Selected Measurement Method Responsibility
. Land e plan renamed d ised Public Works,
MCM4 s _sFap P ! £ ar.1 ARSI - 2 Permit revised 5

municipal land disturbance permit. Planning
Co-sponsor MS4 "Green Tools" Conference
MCM 5 |together with Ozarks Water Watch, targeting # Attendees Engineering
developers and engineers.
Evaluate potential funding mechanisms that will : :
i : ! ; : Engineering/
MCM 5 |provide revenue for stormwater services in the| Evaluation performed Coreiltant
City of Branson.
Review city stormwater design regulations to
< incorporate appropriate and applicable BMP’s for
m T
- : tormwater controls and watershed protection in

> ACM 5 ’ Review completed Public Works

= v [the City's “Design Criteria for Public ;i

= Improvement Projects (June 2009)" for

construction.
Initiate stormwater training program for 20% of|
_|city parks, fire, police, utilities, public works, A : ;

MCM 6 - p : : ! § Training program selected| Engineering

planning and engineering department
employees.

: Ll ; A Public Works,
MCM 6 |Preventative fleet maintenance schedule. # Vehicle inspections Eorien
SN 7 Coal tar sealants are prohibited on municipal : :

MCM 6 : - ; - Departmental Policy Public Works
parking lots or city streets.
The biennial Business and Community Survey will
i : ! y .| Survey distributed and #
MCM 1 |be updated to include questions regarding Human Resources
: of responses
stormwater issues.
The biennial Business and Community Survey will
g ; t Y .| Survey distributed and #
MCM 2 [be updated to include questions regarding Human Resources
; responses
stormwater issues.
Complete additional 20% of mapping of total ;i

MCM 3 ¢ i R # Elements mapped GIS, Public Works

~< storm sewer system. i

m City ordinance prohibiting non-stormwater Board of

> | MCM 3|discha rges into storm sewer system presented to Ordinance enacted

X ] ! . Aldermen

Q) Council for consideration.

Provide stormwater education/training to 20% of|
MCM 3 |employees in Engineering, Public Works, Fire,|] # Employees trained Public Works
Police, Parks Utilities & Planning Depts.
MCM 4 Review of model construction site runoff control R EbRIblata Public Works,
: ordinances. P Planning
Prepare a model ordinance designed to regulate Engineering/
MCM 5 |and enforce post-construction strategies in new Review completed Consultant/

and redevelopment projects.

Legal/$$$

A-10
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Best Management Practices by Year

Year MCM BMP Goal Selected Measurement Method Responsibility
Evaluate potential non-structural BMP . ;
ordinances such as codes, policies, green parking Engineering,

MCM 5 i Evaluation performed | Public Works and
lots, swales, open space requirements, or stream .

Planning
buffers.
? Engineering/

P ft st buff

MCM 5 resem.: GgvL Stfeai UiEC Blan. Dr egieu Ry Draft completed Public Works and
other city departments. A

é Planning

;1; MCM 5 A neighborhood newsletter \c\fill incI.ude articles Newslettfar c%eveloped Slannina

N on stormwater and water quality topics. and distributed
Development of an operation and maintenance

MCM 6 |program will be completed by various City] Program developed All Depts.
Departments.
20% of city parks, fire, police, public works,
MCM 6 |planning, utilities and engineering employees will]  # Employees trained Engineering
be trained in stormwater BMPs.
Post “Healthy Lawns, Healthy Waters” (MARC) ! ; ;
k
M T video to social media and website. Linkls)posted thgheenig
Establish a website-based reporting tool for
illegal disch t t i d
MCM 3 e iseharges/stonmwatar rzeportlng A System developed Public Works
develop a response and reporting system to
track complaints.
Outfal itori
MCM 3 DeveIoP an Outfall Monitoring and Dry Weather PR deiislopad Public Works
Screening Plan,
Outfall mapping of Roark Creek proper/tertiary
channels (i.e. identify stormwater outfalls vs.|Length of stream mapped| GIS, Public Works
=< |MCM 3 |tributaries).

4, Complete final 20% mapping of storm sewer

6 ‘
= MCM 3 P il Mapping completed GIS, Public Works

X system.

w Provide stormwater education/training to 20% of

MCM 3 |city employees in Engineering, Public Works,| # Employees trained Public Works
Fire, Police, Planning, Utlities and Parks Depts.
D i horizi t t f
i or.dlnal?ce au'f ARCIIE SorimRsel rur?r'Jf Ordinance drafted and Public Works,
MCM 4 |plan review, inspection, enforcement and ability o 1
: : distributed Planning
to impose fees or penalties.
Legal i i h d -
MCM 5 egal counsel will r'ewewt e recommended non Biviow cotrbloted gt Counsel
structural BMP ordinance.
Modify the Design Criteria for Public
MCM 5 |Improvement Projects to include BMP’s for| Design Criteria modified Engineering

stormwater control.
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Best Management Practices by Year
Year MCM BMP Goal Selected Measurement Method Responsibility

Select educational materials on watershed
protection to provide to engineering firms and
developers. Materials will be selected and
MCM 5 |disseminated through the Administrative Review
Team (ART) by the end of the fourth year of the
permit. Materials will also be posted on city
website.

Materials disseminated & | Engineering/
posted to website Public Works

Legal counsel to continue review and make
recommendations for ordinance to regulate and :
MCM 5 : 5 Legal review completed Legal Counsel
enforce post-construction strategies for new and

redevelopment projects.

Establish a website-based reporting tool for
MCM 5 |illegal discharges and develop a response and
reporting system to track complaints.

Reporting form posted to| Engineering/
website Public Works

Review the city's existing zoning ordinance to
consider incorporating appropriate amendments

MCM 5 |to the zoning code to provide more green space Review completed Planning

€ °V3A

and buffer zones. The amendments will address

maximum impervious surface requirements.

Present report for funding mechanisms for

e review by Board of Alderman.

Presentation to Board Engineering

Legal counsel will review any proposed
amendments to the City's zoning ordinance
regarding planned development and overlay
zones.

MCM 5 Review completed Legal Counsel

Evaluate alternatives to address operation and
MCMS5 |maintenance for stormwater BMPs and| Evaluation completed
incorporate into stormwater ordinance.

Engineering/
Public Works

MCMG6 |Adoption of operation & maintenance program. | O&M program adopted Public Works

20% of city parks, police, fire, utilities, public
MCM 6 |works, planning and engineering employees will] # Employees trained Public Works
be trained in stormwater BMPs.

Bl Select appropriate erosion control materials to

distribute to contractors/developers during
H Administrative Review Team process for
developments.

Materials selected Engineering

Promote the Missouri Stream Team Program and
|The Lakes of Missouri Volunteer Program # of webpage hits Engineering
through water quality webpage and social media.
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Best Management Practices by Year

MCM BMP Goal Selected

Year

Measurement Method

Responsibility

| The biennial Business and Community Survey will
be updated again in year 4, to include questions
regarding stormwater issues.

Survey distributed and #
of responses

Human Resources

IThe biennial Business and Community Survey will
#2|be updated to include questions regarding
stormwater issues.

Survey distributed and #
of responses

Human Resources

Implement Outfall Monitoring and Screening
Plan & Dry Weather Screening Plan.

# outfalls monitored,
# dry weather screenings
performed

Public Works/
Engineering

lOutfall mapping of Cooper Creek and Fall Creek
proper/tertiary channels (i.e. identify stormwater
outfalls vs. tributaries).

Mapping completed

GIS, Public Works

| Continued updates to GIS outfall base map.

# of elements added

GIS, Public Works

Provide stormwater education/training to 20% of

city employees in Engineering, Public Works,| # Employees trained Public Works
Fire, Police, Planning, Utlities and Parks Depts.

Public Input Opportunities for stormwater] Commentscompiledand| Public Works,
ordinance. analyzed Planning
Create construction inspection forms for Public Works/
contractor and city inspector for compliance with Forms created Engineering/
SWPPP. Planning

Create Post Construction Inspection Checklist.

Form created

Public Works/
Engineering/
Planning

Present to the Board of Alderman proposed
changes to the zoning ordinance to include
provisions regarding open space, stream buffer
zones, maximum impervious surface
requirements, and overlay zones.

Ordinance sent to Board
for Consideration

Planning

Create database including new BMP’s approved
and installed.

Creation of Document

Engineering

20% of city parks, fire, police, utilities, public
works, planning and engineering employees will
be trained in stormwater BMPs.

# Employees Trained

Engineering

Operation and maintenance program fully
implemented

O&M procedures
implemented

Public Works,
Parks, Fire

Evaluate public education and outreach program.

# hits on web pages,
amount of volunteers
participating in programs,
# of storm drains marked
and doorhangers
distributed

Engineering

Publish a report of stormwater
including outcomes.

activities,

Report completed &
posted to website

All Depts.
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Best Management Practices by Year

Year MCM BMP Goal Selected

Measurement Method

Responsibility

|Continued use of the outfall monitoring and
screening plan.

Qutfalls monitored and
screened

Public Works

Qutfall mapping of secondary tributaries to the
our city creeks/watersheds (i.e. identification of
stormwater outfalls vs. primary tributaries).

Outfalls mapped

GIS, Public Works

[ldentification of Priority Areas and/or

Areas identified Public Works
{watersheds.
Provide stormwater education/training to final
20% of city employees in Engineering, Publici # Employees trained Public Works
Works, Parks, Fire, Police, Utilities & Planning.
IDevelopment of initial illicit discharge detection
3land elimination goals for subsequent permit Goals developed All Depts.
| period.
" |Present final construction site runoff control
lordinance to Board of Alderman for] Ordinance adopted Public Works
~ |consideration.
Im'p[ement sanctlons,. penaltn?s and/or fmt.es for SanERols adoptat ndert - Public Wik,
14 |failure to comply with erosion and sediment : :
ordinance Planning

control measures.

2 |Develop goals for the subsequent MS4 permit
" |period.

Evaluation completed

Public Works,

Planning
_|The City will move towards adopting a non- Sent to Board for Public Works and
|structural BMP ordinance. Consideration Planning
Present for review the modified Design Criteria
- Public Improvement Projects that contains Bracanted fos s EhBificsig
~|BMPs for stormwater control and watershed
~ |protection.
|Present model ordinance to Board of Alderman Gidihanci sresantad to st

to regulate and enforce post construction

Board

Administration

~ |strategies in new and redevelopment projects.

_|Complete evaluation of a funding mechanism for
stormwater systems operation and maintenance.

Evaluation completed

Engineering,
Finance &
Administration

lutlities and engineering employees will be
|trained in stormwater BMPs.

120% of city parks, fire, police, public works,|

# Employees trained

Engineering
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