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STORMWATER MANAGEMENT PROGRAM

INTRODUCTION

It is the intention of Greene County to comply with all aspects of the Phase 2 stormwater
regulations. Greene County already has programs and regulations which provide many aspects
of the six minimum control measures which are set forth in the general permit. Greene County
has a long history of protecting our water resources long before being required to do so by the
MS4 program. For instance, Greene County has had a program in place for construction site
stormwater runoff control since 1991 which addresses sites down to one acre in size. On the
other hand, the County does not currently have the staff or funding resources to provide
completely for post-construction operation and maintenance of stormwater BMPs. With the
sunset of the 1/8 cent parks and soils sales tax on June 31, 2012 Greene County’s stormwater
program faces an uncertain future. A citizen task force, assembled by the City of Springfield
and the County, met from October 2012 to April 2013 to determine the priorities and
objectives in our stormwater program and how best to fund those priorities.

In order to fully comply with the terms of the permit, it is our intention in this submittal to:

1. review our existing program

update our SWMP document, and

3. identify areas where new or additional programs or requirements will be needed to satisfy
any new permit requirements.

N

Any new regulations or requirements will require the consideration and approval of the County
Commission, and other County boards, such as the Planning & Zoning Board or Building
Commission, as applicable. Public notice will be given and public hearings held as required by
State statute.

In the following sections we will list the SWMP requirements of the general permit, provide a
description of the County’s current programs and identify additional activities or requirements
which will be needed to comply with the terms of the general permit.
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GENERAL PERMIT REQUIREMENTS FOR SWMP

10 CSR 20-6.200 (5){A) Application Requirements for Small MS4's

Special Conditions

3.1.1.1
Some of the storm water discharge from the regulated urbanized areas of Greene County does

enter water bodies that are on the 303(d) list of impaired waters. These water bodies include
the James River, Pearson Creek, Wilson’s Creek, and McDaniel Lake.

3.1.1.2
At the present time only the James River and McDaniel Lake have a TMDL that has been

approved by the EPA. At this time only the James River is within the urbanized area boundaries
subject to MS4 permit compliance. The TMDL's based on stormwater runoff volume for
Pearson and Wilson’s Creeks that were issued and approved by EPA in January 2011 have been
vacated by the EPA in response to a legal challenge by the City of Springfield. Part of the
agreement was that EPA would consult with the City of Springfield (and hopefully Greene
County as well) to collectively craft a reasonable, achievable TMDL based on local data.
Phosphorus is the nutrient of concern for the James River with 64% of the phosphorus loading
coming from municipal wastewater treatment facilities (the City of Springfield’s Southwest
Treatment Plant installed phosphorus removal technology in 2001) which are independently
permitted and regulated. The remaining load is attributed to agricultural and urban runoff and
sediment loading. We'll be working with other small MS4s in these watersheds to coordinate
efforts to continue monitoring at several sites for water quality parameters measured by the
TMDLS over the next five year permit period in an attempt to assess compliance with TMDL
limits. This cooperative monitoring effort among five cities and two counties has been in place

since 2008.

3.1.2
The pollutant of concern identified in the EPA approved TMDL for the James River is excess

nutrient loads of phosphorus and nitrogen. Greene County feels that the measures already in
place for construction site runoff control, discussed in Section 4.2.4, are effective in reducing
the non point loading of phosphorus from our small MS4. Phosphorus adsorbed onto colloidal
soil surfaces can be released to waterways when sediment leaves a construction site. Our
construction site runoff control regulations are an important component in TMDL compliance.
As a result of the Fulbright Spring Protection Study completed in 1996, Greene County adopted
requirements for permanent structural post-construction water quality BMPs in the Fulbright
Spring and Pearson Creek watersheds. Requirements for these BMPs are included in Section
115 of the Stormwater Design Standards. In January 2006 the County Commission voted to
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extend the post-construction water quality BMP requirements to all watersheds in Greene
County (See Planning Board Case 1625, Appendix I). These BMPs are designed to allow more
settling of suspended loads in stormwater and to increase hold times within detention
structures to increase infiltration, all of which helps reduce the amount of sediment which is a
major source of phosphorus.

There are many actions that we would like to be able to take to be able to reduce nutrient
loading in the James River, but are limited in our ability to do so. There is sometimes a
difference between what is required by regulations and what is the most effective and
responsible course of action to improve water quality. Research by Missouri State University
shows that stream bank erosion contributes .052 lbs of phosphorus per cubic foot of fine
grained material that is eroded into the stream (OEWRI, 2007). Most of the non-point load of
sediment bound phosphorus is coming from outside the MS4 regulated boundary via stream
bank erosion. It is therefore our long range goal to engage with landowners in the watershed
(specifically agricultural producers) to improve practices such as increasing stream buffers,
livestock exclusion, etc. We already partner with the Watershed Committee of the Ozarks and
the James River Basin Partnership (as discussed in Section 4.2.1) for education of landowners in
the watershed about these types of practices. However, to see significant implementation of
these conservation practices the education must be coupled with incentives which will require
a permanent and significant source of revenue. Until that revenue is secured we will have to
limit our efforts to education of landowners both within and outside the MS4 regulated area.
Structural streambank stabilization projects, although they would be effective in reducing
sediment bound nutrients, cost over $200 per foot (Dove et. al., 2008) and are therefore
outside the realm of budgetary possibility without a significant and permanent increase in the
program’s revenue source.

The County supports and partners with the James River Basin Partnership (see Section 4.2.1)
on their lawn soil testing program to help property owners determine the fertilizer needs of
their lawns to prevent over fertilization and subsequent runoff of excess nutrients.

3.1.3.1

The James River TMDL is for a pollutant that has been found in stormwater discharges from our
MmS4.

3.1.3.2

The James River TMDL does not have a numeric WLA or LA. The target is a daily in-stream limit
on nutrient concentration (0.075 mg/L for Phosphorus and 1.5 mg/L for Nitrogen) throughout
the watershed. The WLA and LA were determined by multiplying the target nutrient
concentration by the discharge of the flow duration curves.
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3.1.3.3
The TMDL does address flow regimes that are likely to
occur during stormwater discharges.

3.1.34

The County, in cooperation with 6 other area MS4
communities, contracts with the Ozarks Environmental
Water Resources Institute (OEWRI) to perform first-flush
water quality monitoring on tributaries of the James
River. This monitoring program was implemented in
2008 and data collection began in 2009 to monitor the
discharge of nutrients from the regulated MS4s into the
James River.

3.1.35
The combination of structural and non-structural
measures below are currently implemented
to reduce runoff pollution including nutrients.

e Zoning Regulations Article 1V, Sections 25, 27 and
28 (Appendix B)
Subdivision Regulations Article IV Section 10 and Article V Section 6 (Appendix C)
Zoning Regulations Article IV Section 33, Urban Services Area Policy (Appendix B)
Floodplain Management Regulations: Zoning Regulations Article 21 (Appendix B)
Stormwater Design Standards Section 115 (Appendix D)
Education efforts by the Watershed Committee of the Ozarks and James River Basin
Partnership (as described in Section 4.2.1)

3.1.3.6

Greene County, in cooperation with 6 other area MS4 communities, contracts with the Ozarks
Environmental Water Resources Institute (OEWRI) to perform first-flush water quality
monitoring on tributaries of the James River during storm events. The intergovernmental
agreement can be found in Appendix A. All monitoring results have been included in the
annual reports since data collection commenced. See Appendix A for an example of the data
reporting sheets. Greene County’s monitoring program includes storm event sampling of at
least 4 storm events per year at 8 in-stream sites and base flow sampling once per year at 3 or
4 sites depending on flow (most streams in the region, including most of our sampled streams,
are classified as losing streams and do not have perennial flow). This monitoring regimen is
required to assess compliance with waste load allocations (WLA’s) for total nitrogen and total
phosphorus found in the James River TMDL. The County contracts with the Ozarks
Environmental Water Resources Institute (OEWRI) at Missouri state university for sample
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collection and laboratory analysis. These 6 municipalities all signed an intergovernmental
agreement (IGA) for the cooperative collection and sharing of storm water quality data
allowing for the identification of storm water quality trends on a watershed basis and not
solely within jurisdictions (Appendix A). Although this gives us an idea of the stormwater
contributions of nutrients from these tributaries it does not give us an idea of the daily in-
stream nutrient concentrations in the James River. It would take a daily sample of nutrient
concentrations upstream and downstream of the MS4 boundaries to accurately determine
compliance with the TMDL limits. The first flush storm event samples are not representative of
storm water contributions over the entire storm event. Rather than an event mean
concentration, the first flush samples are taken as one way to try to assess potential
stormwater runoff influences on in-stream water quality conditions. The number of samples
that can be collected per event is limited by the intensity and duration of the event, the spatial
distribution of the rainfall event as well as the size and characteristics of the watershed. Most
storm events do not distribute rainfall across the monitored watersheds such that all samplers
are submerged in the same rain event for a particular date.

Storm Event and Base Flow Data

This is the fourth year of data collection since sampling began in 2009. With such a short
record of data from only eight sites and a limited number of rain events the sample size has
been very small. This has made it difficult to obtain results that are statistically significant.
With four years of data collected it is possible to draw some tentative conclusions about
general trends in the data, but it will take a longer sampling record to be able to verify the
significance of the conclusions.

Nitrogen and Phosphorus

Figures 2 and 3 show the geometric means of TN and TP first flush and baseflow data since
monitoring began in 2009. When the data from all sites is combined there is little correlation
among TN, TP and TSS (Figure 5 and Table 1). Although the logarithmic scale used in figure 5
allows for ease of visually communicating wide ranging data sets, the resultant coefficient of
determination (R?) of 0.44 is not only far higher than indicated by the Pearson Correlation
Coefficient (table 1), but is not high enough for statistical significance. However, on an
individual basis, some sites do show a stronger relationship among TN, TP and TSS. Pearson
Creek, Workman Branch, and Turner Creek show a strong relationship between TSS and TN,
although not TP. Turner Creek had the highest measured TN concentration (7.96 mg/L) in the
spring and the highest geometric mean of all TN samples. Since this is a mostly agricultural
watershed (only 3.3% of the watersheds land use can be classified as urbanized) it could be the
result of fertilizer coming into the MS4 from agricultural activities or from eroding stream bank
material. This event also had extremely high TSS in one event (8496 mg/L) and is the only site
to have a statistically significant correlation between TN and TSS. The James River Tributary,
Ward Branch, and Workman Branch show a moderate correlation between TSS and TP. Since
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TP is typically much lower in baseflow samples it is likely that the source of the TP is suspended
load during storm events. In Ward Branch up to 36% of phosphorus loading has been shown to
be from bank erosion (OEWRI, 2007). Farmer’s Branch has shown to have by far the highest TP
concentrations in an individual storm event (up to 1.54 mg/L). These high concentrations for
one individual storm event did not result in this site having the highest geometric mean
concentration and showed no correlation of TP to TSS. Spikes in TP concentrations have been
recorded in both fall and spring which would coincide with the application of fertilizer on the
two golf courses immediately above the sampling location. The identification of the golf
courses as a major source of nutrients can allow a more focused approach to reducing nutrient
loads. Turner Creek has the highest geometric mean concentration of TP for samples from
2009-2012, nearly double that of any other site. TP was moderately correlated with TSS at
Turner Creek (R=0.64). This site also has the highest mean TN concentrations and the highest
mean TSS concentrations. The Turner Creek Watershed is only 3.3% urbanized, making either
stream bank erosion or agricultural activity the most likely source of TP.

Total Suspended Solids
Figure 4 shows the geometric mean for first flush and baseflow TSS data collected since 2009.

Figure 5 and Table 1 show the lack of a significant relationship between TSS and TP or TN.

Chloride and Specific Conductivity

Chloride sample results ranged from 1.57 to 50.39 mg/L which is well below the chloride
criterion of 860 mg/L for protection of aquatic life. These levels are not a concern. Specific
conductivity is correlated with chloride concentrations, but baseflow measures do not differ

significantly from stormflow.
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TN 77 | o | sc | pH | TSS
TN 1
TP 0.05 1
Cl -0.07 0.17 1
sC 017 | -0.08 0.03 1
pH 0.00| -0.11 000 -0.21 1
TSS 0.38 0.06 028| -008| -0.04 1

TABLE 1: PEARSON CORELATION COEFFICIENT (R) FOR ALL SAMPLES (2009-2012)

3.1.3.7

Determination of need for more controls cannot yet be made from the data that has been
collected. However, as part of the TMDL process for Pearson and Wilson’s Creeks we are
examining historical water quality data available from EPA and local sources to identify priority
pollutants in those watersheds. Once those priority pollutants are identified the steps taken to
address pollutants in these watersheds are expected to have a positive benefit to nutrient
concentrations in the James River as well. Extra sampling will be conducted in the spring and
fall of 2013 on Pearson and Wilson’s Creeks for pollutant identification. Historical data analysis
should be completed in 2013 and a data gap analysis conducted to identify areas where more
sampling is needed to identify a priority pollutant. Greene County plans to partner with the
City of Springfield to work as closely as possible with EPA on the development of new TMDL’s
for these two streams. Our data gap analysis is part of a larger effort to supply EPA with as
much data as possible so that the resulting TMDLs can be effectively targeted at the specific
pollutants identified by the data, which are causing the stream impairment. By utilizing all
available data, identifying a suitable reference stream and identifying the impairing pollutants
we hope to participate with EPA to develop a TMDL that will be a workable plan for improving
the health of both Pearson and Wilson's Creeks.

Planned Activity Target Completion Date
Historical Data Analysis 2013

Data Gap Analysis 2013

Reference Stream Identification 2013

Additional Data Collection (as needed) 2013-2014

Priority Pollutant Identification 2014

Action Plan ; 2014
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Minimum Control Measures:

4.2.1.1 Public Education and Outreach

The permittee shall implement a public education program to distribute educational materials
to the community or conduct equivalent outreach activities about the impacts of storm water
discharges on water bodies and the steps the public can take to reduce pollutants in storm

water runoff.

42.1.1.1
Greene County’s public education strategy is aimed at addressing as many urban stormwater

pollutants as possible through the program described in sections 4.2.1.1.2 through 4.2.1.1.6.
These pollutants include, but are not limited to nutrients, bacteria, sediment, solid waste, and
household chemicals.

Even before being required to do so by the MS4 permit, Greene County has been active in
efforts to educate the public on their contribution to stormwater pollution and what steps they
can take to improve our water resources. From the inception of both organizations Greene
County has helped partially fund both the Watershed Committee of the Ozarks (WCO) and the
James River Basin Partnership (JRBP). Both of these organizations were formed with the
mission of informing the public about water resources and how to protect them. Greene
County’s cooperation with these two organizations is the main vehicle utilized to inform the
public about storm water issues. Additionally, Greene County also recognizes that the school
kids of today will be the policy and decision makers of tomorrow. Therefore we have made it a
priority to financially support Project WET (Water Education for Teachers) to help educate
school children about how important it is to protect water resources for the future.

4.2.1.1.2
The target audience for our storm water education is very diverse. Through the Watershed

Committee of the Ozarks, school children are taught about the need to protect water quality
since they will be managing storm water in the future. By educating school children,
homeowners, engineers, developers, and contractors we hope to improve the quality of not
just storm water, but all our water resources. The JRBP focuses many efforts on the rural
sections of the James River watershed with landowner partnerships focused on conservation
easements and riparian buffers. Project WET focuses on helping teachers incorporate water
quality protection into their daily classroom curriculum.

42.1.1.3
Public education is essential in elevating the level of understanding and awareness which

results in changed attitudes and habits which can have a direct impact on water quality. All the
regulation in the world will be of no avail if people, especially the kids in school who will make

Greene County, Missouri
Storm Water Management Plan 05/14/2013 Page 12 of 47



policy decisions tomorrow, do not know of the importance of
protecting our water resources. Greene County’s strategy to
incorporate public education into our storm water
management program relies heavily on partnering with and
supporting existing education/advocacy groups such as the
Watershed Committee of the Ozarks, James River Basin
Partnership, Ozark Greenways, Project WET (Water Education
for Teachers), and Show Me Yards & Neighborhoods. Greene
County can best utilize our limited fiscal and human
resources by financially supporting these groups whose sole
focus is increasing public awareness of water quality and
quantity issues confronting our community.

The watershed organizations that we support provide
education programs and information of higher quality and
greater quantity than Greene County could do alone.

Watershed Committee of the Ozarks

Greene County has been able to sustain our annual support
of the Watershed Committee of the Ozarks (WCO). Although
Greene County’s general revenue contributions were not
renewed after having been cut out of the budget in 2010 we
have been able to sustain our contribution from the 1/8 cent
parks and stormwater tax. In 2011 Greene County
contributed $93,528 to the WCO for direct watershed
education programs and for construction of the C.W. Titus
Watershed Center which houses the WCO’s new Watershed
Center Coordinator whose role is to facilitate educational
opportunities for students and the public both on site and in other settings. Greene County’s
budgeted contribution to the WCO for 2012 is $81,028 for educational programs and building
contribution for the Watershed Center. (Budget information for budget years 2008-2012 can
be found in Appendix E). Some of the activities conducted by the WCO this year include:

e 309 field trips at the Watershed Center for 1,600 Springfield area students (K-college).

e 8 educational booths at community and professional events

e 31 classroom lessons and educational activities (students and professionals)
e Fellows Lake Clean Up

e 13 Brochures and Publications

e 18 Interpretive signs at the Watershed Center on topics including rain gardens, pervious
paving, stream monitoring, lakeside biology, and watershed functioning.
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A full list of the Watershed Committee’s activities and publications can be found at
http://www.watershedcommittee.org/

James River Basin Partnership

As concerns over water quality in Table Rock Lake grew in the 1990's Greene County joined
other counties and cities in the James River watershed in the formation of the James River
Basin Partnership.Greene County also provides $5,000 annually to the James River Basin
Partnership (JRBP) for watershed education and projects within the James River watershed
including their urban soil test, septic tank pump out and rain
garden programs. Greene County also partners with The City
of Springfield and JRBP in providing a rebate incentive
program for rain barrel purchases at certain stores in the
area. Last year Greene County paid $328 for the rebate
program and has budgeted $1,500 for 2012. The JRBP’s
activities last year included:

e 111 septic tank pump outs for onsite wastewater
treatment system maintenance.

e 25 s0il tests and nutrient management plans for
homeowner’s lawns

e 70 rain barrel rebates issued for rain barrel
purchases

e Clean up of 6.5 miles of the James River removed
200 tires and 6 tons of trash

e Over 5,000 people attended the annual Dam Jam
after the James River Rescue clean up

e 10 watershed festivals educating 2,300 5t graders
about water quality protection
e 11 Brochures available for distribution

A more extensive listing of the JRBP’s activities and
programs are detailed at http://www.jamesriverbasin.com/

Project WET (Water Education for Teachers)

In cooperation with the City of Springfield, and WCO,
Greene County contributes $10,000 annually to fund the
Project WET State Coordinator to educate elementary and middle school students on how they
can help improve water quality. The state Coordinator also helps teachers integrate water
education into their regular classroom lessons. Instilling an awareness of the importance of
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water quality in the lives of young students is one of the most
important and effective ways we can protect water quality for
the future. The Project WET State Coordinator cooperates
closely with the WCO Education Coordinator to conduct field
trips and classroom lessons and with the JRBP to facilitate the
watershed festivals for 5 graders. More information on
Project WET can be found at
http://projectwet.missouristate.edu/

Onsite Wastewater Training Center at Valley Water Mill

The On-Site-Wastewater training center provides a hand’s on-
outdoor classroom for instructing onsite wastewater
treatment system installers as well as the general public on
correct installation and maintenance of different on-site
wastewater systems. This educational center helps ensure the
proper installation and maintenance of on site wastewater systems. Classes focus on soil
suitability, pretreatment systems, and proper installation of different types of systems. Proper
installation and maintenance of these systems is the first step in ensuring that untreated
sewage effluent does not reach our waterways either as surface runoff or in groundwater that
recharges the areas many springs. Since the training center was completed in early 2008 there
have been 22 training sessions held with a total of more than 500 installers and home owners
attending. Greene County, in cooperation with the WCO, has also redesigned and reprinted the
septic system maintenance educational brochures that are given to every homeowner when a
septic system is installed, repaired, or expanded. These brochures are particularly effective
when given to homeowners who have experienced a failure of their septic system and must
have it repaired (see available brochures in Appendix E).

4.2.1.1.4
Programs mentioned above such as the JRBP’s annual River Rescue and the Watershed
Committee’s Watershed Center will help fulfill this permit requirement.

42.1.15

These programs utilize brochures, pamphlets, educational workshops, speaking presentations,
and media advertisements to get the message out to the public. The Watershed Committee’s
classroom education efforts have reached thousands of students, as have the JRBP's septic
pump-out and lawn testing programs. The Watershed Committee’s new Watershed Center at
Valley Water Mill has already proven to be a valuable tool in educating thousands of children
through field trips. Both organizations have outstanding websites that can reach people 24
hours a day. The number of people reached via website visits is difficult to quantify, but adds
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significantly to the total number of people reached. The JRBP alone averages about 1,000
website hits per month.

4.2.1.1.6

There are no means to quantitatively measure the direct impact of public education on
discharge of pollutants. However, every person reached who does even a small thing to
improve water quality will have an impact on the discharge of pollutants and this can be an
indirect measure of the success of the educational efforts.

Appendix E includes information on the material which has been developed.
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4.2.2 Public Involvement/ Participation

The permittee shall implement a public involvement/participation program that complies with
State and local public notice requirements and involve the public in the development and
oversight of the SWMP, policies and procedures.

42.2.1.1

For the purpose of this program, public involvement and participation are activities intended to
seek public input, comment, or approval for stormwater related matters such as zoning
hearings and voter initiatives. Water quality and protection of water resources are very
important to the citizens of Greene County. Zoning hearings for new and re-development
projects typically are attended by many members of the public who voice their concerns about
the potential impacts on water quality. The Publicis also encouraged to attend the Watershed
Committee’s monthly meetings to provide input, ideas and information on watershed issues.
There are numerous ways for the public to get involved as volunteers with various
organizations supported by Greene County. The James River Basin Partnership’s annual River
Rescue cleans many tons of trash out of part of the James River and their adopt-a-highway
prevents solid waste from entering our stream. The Watershed Committee of the Ozarks
logged 800 volunteer hours last year from citizens helping with education and maintenance at
the Watershed Center. '

Greene County follows all public notice requirements found in the applicable state statutes. All
ordinances that have been passed as part of compliance with the County’s NPDES permit have
been posted for public notice with hearings held for public input before being adopted into the
Greene County Zoning Regulations and signed by the County Commission. The County’s
sediment and erosion control regulations, post construction water quality treatment
requirements, and illicit discharge ordinance are the foundation of all of Greene County’s
efforts to improve water quality. Greene County adopted sediment and erosion control
ordinances for construction sites on January 22, 1991 as a part of the County zoning
regulations (Article IV Section 27 in Appendix B). The County also adopted post construction
ordinances such as Article IV Section 25 which require any new development to provide storm
water detention to limit post-construction peak discharges to the pre-construction rate and
Article 1V Section 10 Part 7 of the Subdivision Regulations (Appendix C) and Article XXIV of the
Greene County Zoning Regulations (Appendix B) which require permanent BMP operation and
maintenance in perpetuity. All these ordinances that satisfy the conditions of this permit were
subject to public notice requirements and adopted after publicized zoning hearings open to
public input. All went through public hearings before the Planning and Zoning Board with the
required public notice period before being adopted. Greene County has always previously
relied on our prohibitions against trash and dumping (Article 1V, Section 35 of the Greene
County Zoning Regulations) as the regulatory umbrella covering storm drains. However, in
September 2012 the County added a specific ordinance prohibiting the discharge of pollutants
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into the County’s stormwater conveyance system. The new ordinance is modeled after Boone
County Missouri. See Appendix | for a copy of the ordinance added to Article IV, Section 25 of
the Greene County Zoning Regulations. The new ordinance was first placed on public notice

in June, allowing more than 60 days of public notice along with two planning board hearings
that are open to the public. Staff also regularly attend the Home Builders Association (HBA)
monthly meetings, and seek input from the Developers Input and Information Group (DIGG) for
any proposed policy or regulation change.

4.2.2.1.2

Like the County’s public education program we rely heavily on the non-profit organizations that
we support financially to involve the public in service events such as river clean ups, swimming
events, lawn and garden shows, urban creek tours and volunteer opportunities. See Appendix
E for a list of activities conducted by our partner agencies that provide opportunities for public
involvement. These activities target all ages, socioeconomic classes, races, and genders.

4.2.2.1.3-4.2.2.1.4

The opportunities for public involvement include the formal public comment periods for new
ordinances, and zoning hearings listed above. Likewise the non-profit water quality
organizations such as the Watershed Committee of the Ozarks and James River Basin
Partnership provide opportunities for stream clean ups, lake trash pick ups, and monthly
meetings in which the average citizen can get involved in protecting our water resources. The
WCO provides opportunities for citizens to volunteer through their adopt-a-spring program
which monitors water quality of various area springs (see Appendix F for an example of data
collected). Students from Missouri State University’s Citizenship and Service Learning program
as well as many local citizens volunteer labor for various projects and field trips at the
Watershed Center. County staff also hold quarterly meetings with the Springfield Home
Builders Association to receive input from the building community on County activities and
upcoming regulatory changes. Likewise, County staff attend the meetings of DIIG (Developers
Input and Information Group) as well as the Contractor’s Association.

Each regulated MS4 community is responsible for establishing a funding source sufficient to
provide the revenues necessary for permit compliance activities. Thus it is funding of the
stormwater program that becomes the keystone to enabling compliance with all the minimum
control measures found in the MS4 stormwater permit. Establishing a reliable funding source
is the most important activity that a community must undertake as part of their stormwater
program to allow compliance with all six MCM’s; it is the most important area of the
stormwater program to get input from community members. In 2007 voters approved a 1/4
cent county wide parks and stormwater sales tax, with 1/8 cent used to fund stormwater
program activities and for capital improvement projects in waterways of the
Springfield/Greene County Parks system. The 1/8 cent portion of this sales tax had a five year
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sunset provision and was not placed on the ballot for renewal and collections ended in July
2012. Since finding a funding source is the most important part of permit compliance Greene
County, in cooperation with the City of Springfield (a Phase 1 MS4 community) assembled a
Stormwater Management Task Force to give input on the County’s and City’s stormwater
funding priorities. The task force members represented a wide cross section of stakeholder’s in
stormwater program implementation. The members represented the development
community, engineers, large and small business owners, water quality organizations,
universities, and general citizens. The broad goal of the task force was to give citizen input on
how the municipalities should fund their respective stormwater programs including MS4
permit compliance. They also were tasked with setting funding priorities for how the
stormwater programs should be focused, with flood control, water quality, and infrastructure
replacement being the broad categories of consideration. The specific charge of the task force
was to answer the following:

1. What principles should guide the community
stormwater management programs?

2. What investments should be made in stormwater

management?

a. What amount of capital investment should be
made over what time period?

b. Should a permanent dedicated source of
funding be implemented for required
programs and maintenance?

¢. Should the capital funding source have a
sunset and specific projects identified?

d. What type of maintenance program should be
implemented?

e. Should water quality programs be developed
to comply with regulations, or exceed
standards?

How should we prioritize capital investments made?
What source(s) of funding are desired?

What level of funding is desired?

How should we explain the issues and task force recommendations to the community?

o v kW

Greene County, Missouri
Storm Water Management Plan 05/14/2013 Page 19 of 47



The group met monthly from October through April to answer the questions presented above.
A copy of all meeting materials and the task force’s final report can be found in Appendix F and
at http://www.springfieldmo.gov/taskforce/stormwater/index.html. The task force

recommended that the Springfield and Greene County stormwater programs be prioritized to:

Reduce the risk of injury/death caused by flooding events

Protect water quality and help our community comply with mandates

Create multiple benefits with stormwater investments

Reduce property damage caused by flooding events

Make sure the system we have in place to manage stormwater is in good repair by
investing in proactive infrastructure repair and replacement (lifecycle)

vk wnN e

The task force recommended a 1/10 cent permanent sales tax to fund ongoing operations and
permit mandates coupled with a 1/8 cent 7 year sunset tax for flood control, water quality
improvement and capital improvement projects.

As mentioned above, in 2011 the Greene County Commission decided not to place the 1/8 cent
Parks and Stormwater sales tax on the ballot for renewal. Passed in 2007 the sales tax funded
most ongoing operations of the stormwater programs for the County. In May of 2011 the
Greene County Commission was deliberating whether to place the renewal on the ballot or
not. In order to make an informed decision the Commission sought input from the public
through a survey of likely voters conducted by Opinion Research Specialists, LLC of Springfield,
MO. The results of this survey showed that voters were not supportive of a renewal of the
existing sales tax that included funding for parks. The issue was therefore not placed on the
ballot. Appendix F contains a copy of the survey results.

4.2.2.1.5

There is no means to quantitatively measure the direct impact public involvement has on
discharge of pollutants, but we can gage the public interest and passion by their participation
in the opportunities available to be involved. Participation in Lake and River clean up provide a
small picture of quantifiable impacts as do volunteer hours and attendance at monthly
meetings. Participation in these types of activities is tracked by the non-profit organizations
supported by the County. Likewise, attendance in planning board and zoning hearings gives an
approximate measure of the public’s level of involvement in the various elements of the
stormwater program.
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4.2.3 lllicit Discharge Detection and Elimination
Develop, implement, and enforce a program to detect and eliminate illicit discharges (as
defined in 10 CSR 20-6.200) into the permittee’s regulated small MS4;

42311

Greene County has developed a very detailed map of the storm water management system.
This map shows the location of all inlets, pipes and outlets of storm systems in the regulated
MS4 as well as the portions of unincorporated Greene County that do not fall under MS4
regulation. The map also contains the locations and names of all waters of the State and their
tributaries, including those that receive stormwater discharge from the MS4. The stormwater
system map was built in, and is accessed through ESRI’s ArcMap GIS program. To develop the
map, the locations of all components of the stormwater system (detention basins, pipes, inlets,
open swales, junction boxes, culverts, and bridges) were field verified by County cartography
staff. Pipe diameters were catalogued to enable query by size. The stormwater system is just
one of many layers accessible in the County GIS system allowing for the simultaneous viewing
of other infrastructure or natural features that can influence the stormwater system. The GIS
map of the stormwter management system is updated in several ways. As plans for new
developments are approved the final plans are digitized and the stormwater improvements for
each individual project are added to the overall system map. Additionally, as errors and
omissions in the map are discovered through the routine maintenance or inspection the
corrections are forwarded to the GIS technician who can then update the map. Hard copies of
the illicit discharge outfalls/screening locations and map are included in Appendix G.

4.2.3.1.2

Greene County prohibits illicit discharges to the stormwater
system through an ordinance in Article 1V, Section 25 of the
Greene County Zoning Regulations. Greene County has always
previously relied on our prohibitions against trash and dumping
(Article 1V, Section 35 of the Greene County Zoning Regulations) as
the regulatory umbrella covering storm drains. However in 2012
we have added a specific ordinance prohibiting the discharge of
pollutants into the County’s stormwater conveyance system. The
new ordinance is modeled after Boone County Missouri. See
Appendix G for a copy of the ordinance added to Article 1V,
Section 25 of the Greene County Zoning Regulations.

423.13-4.23.134

All stormwater outfalls (as defined in 10 CSR20-6.200 (1)(C) 12)
have been previously mapped and identified as screening
locations. 95 outfalls have been identified and are screened at
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least once every calendar year for illicit discharges. Screening procedures are as follows:

1. In order to meet the criteria of “dry weather screening”, inspections are to take place
no sooner than 72 hours following the most recent rain event.

2. Inspection information must include outfall number, date of inspection, and if any
discharge was found.

3. If discharge is found, a sample is to be collected and sent to City Utilities for chlorine
and/or fluoride analysis to determine if the source is a leaking or broken drinking water
line.

4. If the water sample is negative for drinking water indicators then the inspector is to
follow the discharge toward the source as far as legally possible.

5. If no source can be found the inspector will consult with the Stormwater Engineer on
how to proceed.

The greatest potential non-stormwater discharge is wastewater from residences, businesses
and industry since not every property in the county or even within the urbanized boundary is
served with sanitary sewer (Aley and Thomson, 1984, Aley and Thomson, 2002). Greene
County takes a number of steps to locate and eliminate discharges of wastewater especially
from failing on-site wastewater treatment (OSWWT) systems. Although most OSWWT system
failures are not within the urbanized area boundaries, they are illicit discharges that pollute our
surface and/or groundwater and are treated accordingly. lllicit discharges also include illegal
dumping, discharge and disposal of liquid and solid waste into any storm water conveyance
structure. Every new structure is inspected by Greene County Environmental staff to verify that
sanitary sewer connection is made to the proper main and not to a stormwater conveyance
system. Two wastewater inspectors are on staff to evaluate and inspect all new OSWWT
systems that are installed in the county to ensure that they are designed and installed in
accordance with the standards set forth:in the Greene County Regulations and Standards for
On-Site Wastewater Systems. A copy of these regulations is included in Appendix G. On-site
wastewater program activities include:
1. Review of soils reports and design plans for new and replacement OSWWT systems
2. Inspect installation of all new and replacement OSWWT systems
Education and certifications for OSWWT system installers (see Section 4.2.1.1.3 on page
12 of this report) Installers of OSWWT systems must obtain a biennial certification from
the County. A written examination is required for certification. The County provides
annual certification training classes for OSWWT system installers.
Facilitate the formation of new sewer districts
Inspect all new connections to sanitary sewer
5. Investigate failing OSWWT systems (failure being defines as the discharge of raw
effluent to the ground surface or to groundwater or effluent backing up into the
structure) and ensure the proper repair of the failing OSWWT system.
6. Investigation of illegally installed OSWWT systems

s w
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Greene County requires the submission of a detailed soils
report and system design prior to construction of any new or
repaired OSWWT system. In the last 5 years the OSWWT
system component of our illicit discharge program has
consisted of 580 inspections conducted on newly installed
OSWWT systems. Greene County wastewater inspectors also
coordinate the formation of sewer districts to organize
neighborhoods that are currently utilizing inadequate
OSWWT systems and connect them to sanitary sewer. In the
last five years a total of 108 lots have been formed into three
sewer districts that have been designed, built and
constructed. Inspections were conducted on 993 new home
connections to sanitary sewer in the last five years, most
were for newly constructed homes. The wastewater
inspectors also investigate failures of OSWWT systems and
enforce the regulations requiring the repair of any failing
system. In the last five years 312 OSWWT systems that were
failing in some degree were repaired and brought up to
current standard. The OSWWT program has been very
effective in reducing the effluent pollution potential and
protecting our water resources, especially to groundwater,
since construction standards were put into effect in 1993
(Aley and Thomson, 2002).

4.2.3.1.3.5

For purposes of permit compliance we view the Public Education and Outreach (MCM #1)
program to fulfill the requirements of this section. Greene County is currently in the process of
re-designing the County’s webpage. One of the changes to be included is a citizen reporting
page where citizens will be able to report stormwater pollution and illicit dumping into the
storm system as well as drainage and flooding issues. This is expected to be complete within
the 2013 calendar year. Another will be an annual training program for Building Inspectors and
Greene County Highway Department staff who drive around the county teaching them to
recognize and report illicit discharges.

Planned Activity Target Completion Date

Include public input page to Greene 2013
County’s website

Training of Building Inspectors and Highway | Annually
Department staff
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4.2.3.1.3.6

There is no direct means of quantifying the success of all components of the illicit discharge
detection and elimination program. We cannot quantify the pollutant load reduction from
IDDE activities either in surface or groundwater. However, the optical brightener detection
work by Aley and Thomson (2002) give us strong evidence that at least Greene County’s
OSWWT system program is successful in reducing the amount of sewage effluent reaching our
shallow groundwater aquifer. The numbers of homes taken off OSWWT systems and
connected to sewer, as well as the number of failing OSWWT systems that have been repaired
to current standards also provides an indirect measure of the success of this MCM.

4.23.1.4
None of the discharges described in this paragraph are known to be a significant contributor of
pollutants. We do not propose to implement any additional programs for these discharges.

4.2.3.15
No such list has been deemed necessary and no local controls or conditions have been placed
on occasional incidental non-stormwater discharges.

4.2.3.1.6

Article IV, Section 25, of the Greene County Zoning Regulations (Appendix B) prohibit the
discharge of pollutants from industrial and commercial activities into the stormwater
management system.
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4.2.4 Construction Site Storm Water Runoff Control

The permittee shall develop, implement, and enforce a program to reduce pollutants in any
storm water runoff to their regulated small MS4 from construction activities that result in a
land disturbance of greater than or equal to one acre. Reduction of storm water discharges
from construction activity disturbing less than one acre shall be included in the program if that
construction activity is part of a larger common plan of development or sales that would
disturb one acre or more. The permittee’s program shall include the development and
implementation of, at a minimum:

4241.1-4241.13

Article IV, Section 27 of the Greene County Zoning Regulations provides the local regulatory
framework that governs land disturbance activities in Greene County. Section 114 of the
Greene County Stormwater design standards provides greater detail on requirements that
construction site operators must follow to comply with County regulations. Copies of Article IV,
Section 27 of the Greene County Zoning Regulations and Section 114 of the Storm Water
Design Standards are included in Appendices B and D respectively.

All non-agricultural land disturbance activities in Greene County require a Greene County
grading permit regardless of area disturbed. The county can use discretion in waiving this
requirement for sites disturbing less than one acre that do not pose a threat to a stream,
sinkhole, spring or other sensitive natural feature. Before a grading permit is issued for any
construction project the operator must submit the following documents to the Greene County
Resource Management Department, Environmental Section:

1. Application for a Greene County Grading Permit (See Appendix H)

2. Agrading and sediment and erosion control plan as part of their SWPPP

3. Completed SWPPP form (see the Greene County SWPPP Template in Appendix H)

4. A security bond in the amount of $1,000 per disturbed acre deposited with the Greene
County Treasurer’s office for re-vegetation and BMP installation. The bond is returned
once final stabilization has been approved.

5. For sites disturbing more than one acre, a copy of the State Land Disturbance Permit

4.2.4.1.2

All sites, regardless of size are required to employ appropriate structural and/or non-structural
BMPs to control the discharge of sediment. Beginning in 2011 Greene County revised our
SWPPP to better reflect the EPA SWPPP template. In order to comply with the SWPPP all
permit holders must control non sediment pollutants on the development site and keep
records of self inspection (see inspection checklist in Appendix H).
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4.2.4.1.3

All new developments are required to submit plans to the Greene County Resource
Management Department for review. Plans are reviewed for compliance with all stormwater
design standards including sediment and erosion control, and water quality consideration
requirements. SWPPPs are reviewed for all new construction projects in the County. See
Section 114.3.2 and 114.5.2 — 114.5.5 of the Storm Water Design Standards in Appendix D. See
also the Sediment and Erosion Control Regulation included in Article IV Section 27 of the
Zoning Regulations (Appendix B). All site plans are reviewed by the Assistant Stormwater
Engineer. The sediment and erosion control plan and SWPPP are reviewed by either the
Assistant Stormwater Engineer or one of the staff water quality specialists. See Section 103 of
the Storm Water Design Standards in Appendix D for submittal requirements that provide an
inspection guideline for plan review.

4.24.1.4

Before any proposed development can submit a preliminary plat they must present their
proposal to the Greene County Zoning Board at a public hearing. Zoning hearings are posted
15 days in advance and adjoining landowners are contacted by personal courtesy letter. The
hearings are a forum for the public to express their sentiment for, or against the proposed
development. As required by Missouri Revised Statutes Chapter 64 the Greene County Zoning
Board is required to hold public meetings when considering preliminary plat approval.

4.2.4.1.5

Before construction may begin all developers and contractors
must have a pre-construction conference with the Greene
County Highway Department and Environmental Section as
required in Section 101.12 of the Storm Water Design
Standards. Once a grading permit has been issued there are
two stormwater inspectors on staff who perform site
inspections to ensure compliance with the SWPPP. Site
inspections are documented by photographs and/or a
completed inspection checklist. The Greene County Land
Disturbance Inspection Checklist is also available on-line for
contractors to use for their weekly self inspections. See
Appendix H for a copy of the inspection checklist used for
inspection and self inspection of land disturbance sites. All
sites are inspected on a routine basis therefore no
prioritization is required.
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4.2.4.1.6

When deficiencies are noticed during site inspections, or a complaint is received from the
public, an inspector from the Resource Management Department contacts the site
construction superintendent, or property owner. In almost all cases, the contractor corrects
the problem after the first verbal notification. In cases where the contractor fails to take
corrective action within the 7 days allowed, grading and building construction are stopped via a
stop-work-order until corrections are made. Because the building inspectors are part of the
same department we can work closely with them to halt building inspections on projects that
do not correct SWPPP violations within a timely manner. This action nearly always elicits
immediate actions on the part of the contractor to come into compliance. Because of our
ability to halt building inspections and deny building permits, it is very rare not to achieve
compliance at this level for residential and commercial developments. Greene County also has
the option to cash the security bond and use the funds to stabilize the site, but that is viewed
as a last resort and has yet to be utilized. Any land disturbance violation observed by staff or
reported by a citizen in the county outside the MS4 urbanized boundary, is also investigated
and if necessary, corrective action is taken. Penalties and civil enforcement for non-compliance
with County sediment and erosion control regulations are detailed in Subsection F of Article IV,
Section 27 (see Appendix B).

4.2.4.1.7

Even though there is no way to directly measure the water quality improvement of stormwater
on a watershed scale that is directly related to the construction site runoff management
program, there are indirect measures of how effective the program is. The success of this
minimum control measure in reducing potential water pollution can be measured indirectly by
the following criterion. In the last 5 years there have been:

e 96 grading permits issued with an average of 41 active permitted sites at any one time
e 92 grading permits closed through successful final stabilization

e 2500 land disturbance site inspections by Greene County staff

e 54 notice of violation letters, stop work notices, or other formal corrective action

In 2010 when EPA was still proposing numeric effluent limits from construction sites of 280
NTU’s Greene County purchased a turbidity meter in preparation to meet the proposed limits.
Since the EPA has stayed the implementation of the numeric effluent turbidity limits and is
proposing only non-numeric limits in the latest Federal Register (March 20, 2013, Docket
Number EPA HQ OW 2010 0884) the need for complying with a numeric limit no longer exists,
but the turbidity measure from a single site can be compared to the previously proposed 280
NTU benchmark. As such, even though it’s not a regulatory measure, construction site
discharge turbidity can be used as a proximal measure of BMP effectiveness on an individual
site. On sites where visual inspection leaves some doubt as to BMP effectiveness, a turbidity
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reading can be taken to provide a reference measure to evaluate if additional BMPs might be
needed.
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4.2.5 Post - Construction Storm Water Management in new Development and
Redevelopment

Develop, implement, and enforce a program to address storm water runoff from new
development and redevelopment projects that disturb greater than or equal to one acre,
including projects less than one acre that are part of a larger common plan of development or
sale, that discharge into the permittee’s regulated small MS4.

42511

All new developments in Greene County are required in Article IV Section 25 of the Zoning
Regulations (Appendix B) to provide storm water detention to limit post-construction peak
discharges to the pre-construction rate or lower in an effort to mimic as closely as possible the
pre-development hydrology of the site. Section 112.5 of the Greene County Storm Water
Design Standards gives detailed requirements for design storm discharge computations (See
Appendix D). Discharge rates may not increase for the post development condition and
computations must be submitted for the 50%, 10%, and 1% AEP (annual exceedance
probability) storm to verify that this condition is met (See Section 112.5.3 in Appendix D).
Storm Water Design Standards Section 115.2 gives general design guidelines that recognize
that the best pollutant reduction is to reduce the volume of runoff via practices such as
minimization of DCIA (directly connected impervious area), and use of softer engineering
practices such as vegetated swales and vegetated filters.

In addition to providing flood control, Section 115.4.1
specifies the required water quality treatment volume for all
new developments and re-developments as the first % inch
from DCIA or 1 inch in 24 hours, whichever volume is greater.
For Springfield/Greene County the 90" percentile rainfall
event defined as 1.0 inch of rainfall in Section 115.2.4. All
permanent detention basins built in Greene County must
provide outlet restriction sufficient to detain the required
water quality volume and release it over a period of no less
than 40 hours and no more than 72 hours as specified in
Section 115.4.5 of the Greene County Strom Water Design
Standards. This allows for some infiltration as well as greatly
increased settlement of suspended solids and sediment
borne pollutants.

Section 115 also encourages (without requiring) minimization
of directly connected impervious area, maximization of hold
time, utilizing a “treatment train” approach by utilizing BMP’s
in series, and maximizing contact with vegetation through
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vegetated filter strips and grass swales. Section 115 of the Greene County Storm Water Design
Standards was originally written to apply to the Pearson Creek watershed and the recharge
area of Fulbright Spring, both drinking water sources for the Springfield/Greene County
community. In 2006 the Greene County Commission expanded the requirements in Section
115 to all watersheds and all developments in the County (See Planning Board Case NO. 1625,
January 3, 2006 in Appendix I).

4.2.5.1.2

See the Greene County Storm Water Design Standards Sections 112 and 115 in Appendix D as
described above in section 4.2.5.1.1. See also Article 1V, Section 25 of the Greene County
Planning and Zoning Regulations in Appendix B.

4.25.1.3

At present the County only provides operation and maintenance for permanent stormwater
facilities located on County road right-of-way. Operation and maintenance for permanent
stormwater facilities located on private property are the responsibility of the property owner.
For commonly owned private facilities, the Subdivision Regulations include requirements for
formation of homeowners’ or property owners’ association and mandatory collection of dues
to provide for operation and maintenance. Covenants including the formation of the
association must be approved by the County Counselor prior to recording of the subdivision
plat. All permanent BMPs are required to be located within one single lot where maintenance
is the property owner’s responsibility, or in dedicated common space where maintenance is
the responsibility of the homeowner’s association. Article IV Section 10 Part 7 of the
Subdivision Regulations (Appendix C) and Article XXIV of the Greene County Zoning Regulations
(Appendix B) address permanent BMP operation and maintenance. See also Section 112.4 of
the Storm Water Design Standards in Appendix D. To more adequately address the long term
operation and maintenance of permanent storm water BMPs Greene County is investigating
long term funding options to enable the county to play a larger role in storm water system
maintenance. See Section 4.2.2.1.3-4.2.2.1.4 on page 18 of this SWMP document.

42514
Specific priority areas for this program include:

Enforcement of sinkhole use restrictions found in Article IV, Section 28 of the Greene County
Planning and Zoning Regulations and in Section 107 of the Greene County Storm Water Design
Standards (Appendices B and D respectively). These regulations prohibit the filling of sinkholes,
trash dumping and pollution within sinkholes, grading of sinkholes, wastewater treatment
systems, and most construction within sinkholes. Sinkholes are the natural conduits by which
surface runoff reaches the shallow Springfield Plateau Aquifer which feeds our many springs
that supply water to our streams. By keeping the sinkholes undisturbed we are preserving the
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existing hydrology of the sinkholes by allowing storm runoff to maintain its present flow paths.
These regulations also protect the water quality of our shallow groundwater and the streams
that depend on springs for much of their baseflow.

Greene County is taking steps to encourage the use of
infiltration and stormwater volume reduction in low
impact development by continuing to support the Habitat
for Humanity development at Legacy Trails. Greene
County is helping establish and maintain the infiltration
basins and native landscape plantings at Legacy Trails, the
first, and so far, only LID residential development in
Southwest Missouri. Greene County staff has been actively
involved in making that project a success through yearly
financial contributions, landscape committee coordination
as well as design services. Legacy Trails Phase 1 was
constructed in 2006 and utilizes infiltration basins and
reduced impervious area to reduce runoff from the site.
Infrastructure for Phase 2 was begun in January 2012.
Phase 2 utilizes four infiltration/bio-retention basins as the
stormwater best management practice to reduce total
runoff volume as well as two extended dry detention
basins for large storm event flood control. Greene County
engineering staff provided design services for both phases
1 and 2. Legacy Trails serves as a demonstration of LID
practices to educate developers, designers, and the public
on the feasibility of successfully implementing LID
techniques on a residential development in this area. The
project has proven to be very successful at mimicking the
pre-development hydrology of the project as there is no
discharge from the 95™ percentile storm event (1.5 inches in 24 hours). This project is also an
excellent training example for engineers to show that infiltration is possible and can work well
depending on the soils present on the site. Without consideration of the soils and underlying
geology, there is an increase in sinkhole collapse potential (see the above discussion on
sinkhole protection).

4.2.5.1.5

Article 1V, Section 33 of the Greene County Zoning Regulations (Appendix B) spells out the
urban services policy which is designed to direct growth to specific areas of the County. The
urban services policy directs intense dense urban growth into a band around the City of
Springfield where they can be served by gravity flow sanitary sewer. This policy prevents the
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proliferation of on-site wastewater treatment systems on
small lots thus protecting groundwater quality.

Articles VI through XllII of the Greene County Zoning
Regulations (Appendix B) specify the minimum lot size that
can be formed without being connected to public sanitary
sewer. In Greene County, newly created lots must be 3 acres
or more before on-site wastewater systems are allowed. This
policy prevents on-site wastewater treatment systems on lots
that are too small to support their use. This policy prevents
concentrations of new on-site wastewater systems that have
the potential to leak effluent into the groundwater or surface
water systems.

Other non-structural BMP’s in Greene County’s program
include:

e Zoning Regulations Article IV Sections 25, 27 and 28
(Appendix B)
-Section 25 requires storm water detention for any new
development
-Section 27 regulates sediment and erosion control on
new developments
-Section 28 sets specific restrictions on development
activities in sinkholes

e Subdivision Regulations Article V Section 6 (Appendix C)
-Requires storm water detention, erosion control, and
storm water BMPs

e Floodplain Management Regulations: Zoning Regulations
Article 21 (Appendix B)
-Prevents development of any kind from the floodway, and sets strict limits on floodplain
encroachment in the absence of a stream buffer ordinance.

e Stormwater Design Standards Section 115 (Appendix D)
encourages (but does not require):
— minimization of directly connected impervious area
— maximization of hold time
— utilizing a “treatment train” approach by utilizing BMP’s in series
— maximizing contact with vegetation through vegetated filter strips and grass swales
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4.25.1.6

Infiltration practices that utilize infiltration basins, and grassed
swales are in use and demonstrated at the Legacy Trails
subdivision as discussed in section 4.2.5.1.4 on page 30 of this
SWMP document.

A green roof was installed on the roof of the newly constructed
Public Safety Center (PSC) which serves as the new
Springfield/Greene County Emergency Operations Center and
911 call center. The funds for installation were part of an
appropriations grant that was procured by Senator Roy Blunt.

4.2.5.1.7

The measurable goals of the post construction storm water
management program element are spelled out in the EPA
approved TMDL for the James River. The TMDLs for Pearson
Creek and Wilson Creek have been withdrawn by EPA and are in
the redevelopment process. These watershed planning
documents set the measurable target goals. Greene County is
using Legacy Trails as a model for complying with the volume
reduction requirements and has contracted with the Ozarks
Environmental Resources Water Institute (OEWRI) for first flush
water quality monitoring to comply with the nutrient load
allocations in the James River TMDL. The current results and
analysis of this monitoring effort are found in the Monitoring
Program Summary section of this report document beginning
on page four. There is currently no way to objectively measure
the collective reduction in pollutant loads resulting from the
above best management practices. The James River TMDL
monitoring, although some trends can be identified, does not
have a sufficiently large data set to draw conclusions yet.

Schedule of Implementation

Although the provision of operation and maintenance for drainage facilities off of County road
right-of-way is permitted by State statute the County does not currently have the financial or
staffing resources to provide this service. If Greene County is to assume maintenance duties for
private stormwater infrastructure a source of additional revenue will be needed. Through the
Stormwater Management Task Force (see section 4.2.2.1.3 on page #18 of this SWMP) Greene
County is also investigating long term funding options to enable the county to play a larger role
in storm water system maintenance.
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Although we have mapped our system and have a GIS based inventory of all permanent BMPs
in the County we do not have the staff or legal authority to inspect all the existing BMP’s. If
permanent funding is procured it will allow the County to pursue development of an ordinance
that requires self inspection and reporting of maintenance for privately owned BMPs.

Planned Activity Target Completion Date
Water Quality Plan Review Ongoing
James River TMDL Monitoring Ongoing
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4.2.6 Pollution Prevention/Good Housekeeping for Municipal Operations

Develop and implement an operation and maintenance program that includes a training
component and has the ultimate goal of preventing or reducing pollutant runoff from
municipal operations;

“Municipal” operations for Greene County include two functions:

e The Greene County Highway Department is responsible for all aspects of road
maintenance in unincorporated Greene County on 1,500 miles of paved road.
Maintenance responsibilities include paving, culvert and bridge installation, street
sweeping, snow removal, mowing and spraying along County right of way and
maintenance of stormwater infrastructure located within the right of way. The
Highway Department is also responsible for maintaining the fleet of vehicles owned by
the County including operation of a fueling station and a vehicle washing facility.
Greene County does not own or operate any other facilities such as concrete or asphalt
plants. County Highway Department operations are located on a central yard that is
14 acres in size located at 2065 N. Clifton Ave.

e Operation of buildings and grounds on the main county campus is provided by the
Building Operations Section of the Resource Management Department. Building
Operations provides all maintenance, repair and custodial services needed for the 9
buildings located on the 19 acre Greene County governmental campus.

Both the County Highway Department and the Resource Management Department are under
direct control of the Greene County Commission. Park facilities in Greene County are operated
by the Springfield-Greene County Park Board, which functions as a department of the City of
Springfield. The Highway Department facility and governmental campus constitute the only
developed property owned by the County. All other property is undeveloped green space thus
it does not contain potential pollution sources from operational activities.

4.2.6.1.1

The County Highway Department presently manages the following programs for operation and
maintenance:

Salt Storage

The Greene County Highway Department utilizes two salt storage facilities for ice melting
operations. There is a covered storage facility utilized jointly by the City of Springfield and
Greene County located on Kaufman Road southwest of Springfield. An additional 1,300 tons of
salt are also stored at the Highway Department facility located at 2065 N. Clifton Ave. in a
covered barn protected from exposure to rainfall and runoff. Any runoff leaving the area will
flow into the detention basin on the northwest corner of the facility to allow for settling and
clean up before entering the City’s stormwater system. Calcium Chloride is stored in above-
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ground containers and located at the Highway Department’s Clifton Ave. facility.

Equipment Washing

Trucks, and heavy equipment are washed at the Highway Department Complex. Products such
as EC-510 Citrus Solvent are utilized in place of petroleum or chlorinated solvent products. A
new truck washing facility was built in 2004. All wash water from the vehicle wash at the
Highway Department facility first enters a buried concrete separator tank with baffles for
separation of floatable and settleable pollutants from the wash water. Effluent water is then
sent into the Springfield sanitary sewer system and is not discharged into any stormwater
conveyance system. Separated solids are periodically cleaned out (usually necessary once per
year) and disposed of at the landfill.

Vehicle Fleet Maintenance
All vehicle maintenance is performed in covered garages. In 2011 Greene County completed
construction of two new maintenance buildings with a total of 14 repair bays. All waste oil
from vehicle maintenance operations is collected and pumped into a 1,000 gallon double
walled storage tank and then purchased by a recycling
company every two weeks on average. Last year 4,180
gallons of waste oil was collected for recycling. Likewise
anti-freeze is collected for recycling. Machine parts are
washed in hot baths with EC-510 Citrus Solvent after which
the wash water enters the sanitary sewer system. Anti-

freeze which is used in heavy equipment tires for weight is
of the R/V environmental type. Storage of any product
involving an MSDS, (material safety data sheet) is reported
on Tier Two annual reports by the Safety Division (included
in Appendix J).

Fuel Storage Facility

Under new EPA guidelines the Greene County Highway
Department’s old fuel storage facility was closed. On
December 01, 1998 new FRP Clad Steel storage UST,
(underground storage tanks) were installed and meet EPA
1998 upgrade. The fuel system services all County vehicles.
The new fuel system is automated with safety controls,
example: if an employee accidentally departs the fuel facility
without properly removing the filler nozzle and the nozzle
breaks off, the fuel system will shut down.
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Herbicides and Chemicals

The Greene County Highway Department retains two currently certified herbicide applicators.
All herbicides, pesticides and other liquid chemicals are stored in a covered, locked, fire
resistant cabinet protected from exposure to storm water runoff. When chemicals are mixed,
the containers are triple-rinsed into the receiving tank. Empty containers are taken to the
landfill. It is Highway Department policy not to spray herbicides within 150 feet of any
standing water body or stream. Floor-Dry, granular clay based, absorbent material is kept on
hand at several stations around the facility for clean up of accidental spills of chemicals or fuel.

County Road and Special Projects

All land disturbance projects performed by or under contract to Greene County follow the
same pollution prevention steps as are required for private developments. All projects are
covered under Greene County’s State Land Disturbance Permit MOR1000040. A SWPPP is
developed for each project along with a sediment and erosion control plan to include in the
SWPPP. All projects have a full-time inspector who is responsible for ensuring BMPs
installation, inspection, recordkeeping and other elements of SWPPP compliance. SWPPPs are
reviewed and a Greene County grading permit is issued for each municipal project just as with
private projects.

Street Sweeping and Trash Removal

All residential streets in the County (the bulk of those located in the regulated MS4 urbanized
area) are routinely swept to reduce trash and floatables from entering the storm water system.
All swept material is taken to the landfill. Each street is swept on a rotation that takes about
four to six weeks. Trash from the sweepers is emptied daily into a dump truck and hauled to
the landfill for proper disposal. Any trash found in roadside ditches is also collected and
hauled to the landfill by highway department crews. Roadside Trash is also bagged by county
jail inmate crews and collected by the highway department for transport to the landfill. Any
hazardous materials, barrels or oil based materials are removed by a hazardous waste
contractor. Street sweeping and trash collection activities remove approximately 280 tons of
trash from County streets each year.

Storm Water Runoff

Water flows from south to north across 14 acres at the Greene County Highway Department
Complex. Water is directed into two detention basins at the northwest and northeast end of
the Highway Department complex. Overflow diverts into the City of Springfield storm water
system.

Pug Mill Operation
The Greene County Highway Department operates a cold mix asphalt plant for road repair and
improvement. The operation runs mostly in the summer months and is located on Conco
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properties just east of Willard, Missouri. Trucks prior to being loaded use a release agent for
asphalt material, trade name React S. The chemical is sprayed on dump beds. Safety Division
has addressed concern on the use of React S. Qil at the site is trucked in and no oil is stored at
the Greene County Highway Department facility at 2065 North Clifton, Springfield, Missouri.
The operation of the pug mill is being phased out and is seldom in operation.

4.2.6.1.2

The Highway Department is already doing the things necessary to prevent stormwater
pollution but documentation and formalized standard operating procedures for pollution
prevention has been lacking. In order to better comply with the permit requirements Highway
Department staff are working with the Resource Management Department on documenting
the procedures they already follow to prevent stormwater pollution. Development and
documentation of inspection procedures and operating procedures needs to be developed.
The same is true for the Building Operations section of the Resource Management
Department. Building operations has maintenance and custodial responsibility for all buildings
on the Greene County Campus. They therefore store, use, and dispose of a wide variety of
cleaning solvents and other chemicals. Developing and documenting standard operating
procedures (SOPs) and inspection procedures will need to be done for permit compliance.

4.2.6.1.3
Please see section 4.2.6.1.1 for full description of pollution discharge control activities for

municipal operations

4.2.6.1.4

All hazardous substances stored on site are included in the Tier 2 reports submitted to SEMA
(see Appendix J) and local emergency responders and are handled in accordance with
applicable state and federal laws.

4.2.6.1.5

Greene County’s street sweeping and trash removal program fulfill this permit requirement.
See section 4.2.6.1.1 for a detailed description of these activities. Documenting the SOP’s for
the collection and disposal of solid waste, including floatables is an action item for this permit

cycle.

4.2.6.1.6
All flood management projects are reviewed by the Storm Water Engineer to ensure

consideration of water quality impacts.

4.2.6.1.7
Training will be an integral part of SOP development and dissemination. Like any entity with
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separate departments, coordination and communication between the Highway Department
and Resource Management Department is crucial to compliance with the permit conditions
and training sessions are an integral part of that effort. It is our goal to perform at least one
stormwater training for the appropriate Highway Department crews and crew leaders. We also
plan to produce training materials that can be used for stormwater refresher education during
short training “Tailgate Talks” that are conducted routinely by the Highway Department crew
leaders.

Action Items Target Completion Date
SOP development for the following:

1. Salt storage, application, and spill prevention 2013

2. Chemical spill prevention and clean up procedures 2013

3. Waste oil storage and handling 2013

4. Herbicide storage, application, and disposal 2013

5. Street sweeping procedures 2013

6. Solid waste disposal 2013
Develop inspection procedures for the above SOPs 2013
Conduct training sessions for Highway Department and At least annually
Building Operations team members

4.2.6.1.8

Although it’s not really possible to quantify the reduction in stormwater pollution that is
directly attributable to the good housekeeping procedures, the success can be measured in
tons of trash, gallons of recycled oil etc that are properly disposed of that does not make it to
the County’s stormwater system.

4.3

As noted in section 4.2.1.1 and 4.2.2, most of the activities included in Public Education and
Outreach and Public Involvement and Participation are cooperative efforts between the City of
Springfield, Greene County, and other organizations. These activities are also a part of the
Phase 1 MS4 permit for the City of Springfield. Though it is not the intention of Greene County
to apply as a co-permittee with the City of Springfield, we do work closely with them in
developing similar programs and to coordinate the activities required by our respective
permits.

4.4
The SWMP will be reviewed and updated annually in conjunction with preparation for the
annual report.
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5 Monitoring, Record Keeping and Reporting

5.1

Greene County has an intergovernmental agreement with all other area regulated MS4
communities to perform coordinated monitoring for compliance with the James River TMDL.
Monitoring is performed by the Ozarks Environmental Water Resources Institute at Missouri
State University under contract to Greene County. See section 3.1.2 for a detailed description
of monitoring procedures.

5.2

Records of all permits and inspection reports are kept on file for the requisite time period in
the offices of the Greene County Resource Management Department and are available for
public inspection upon request during normal business hours.

Copies of the general permit will be kept on file and will be available for inspection by the
public as required in the general permit

5.3

Annual reports will be submitted as required.

The annual report will be prepared and submitted to the Director of the Department of Natural
Resources by July 28" of each calendar year. In accordance with the requirements of the
general permit the annual report will contain the following:

status of compliance with permit conditions

assessment of the appropriateness of identified best management practices

progress toward achieving measurable goals for each of the six minimum control measures
progress toward the statutory goal of reducing the discharge of pollutants to the maximum
extent practicable

results of information collected and analyzed including monitoring data, if any

a summary of stormwater activities which are planned during the next reporting cycle,
including an implementation schedule

any changes in identified measurable goals that apply to the program elements
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APPENDICES

Note: In order to conserve both natural and monetary resources hard copies of appendix
information that is available on line are not included in these appendices. Website links are
listed for each document referenced. A hard copy can be made available to the Missouri
Department of Natural Resources upon request.

APPENDIX A: TMDL Monitoring Program
e Memorandum of Understanding (MOU) for area regulated MS4s
® Sample water quality monitoring data sheet
° Sample laboratory Quality Assurance signature pages (TN and TP)

APPENDIX B: Greene County Zoning Regulations

e Article IV, Section 25: Storm Water Runoff

e Article IV, Section 27: Sediment and Erosion Control Regulations
@ Article IV, Section 28: Sinkhole Use Standards
® Article IV, Section 33: The Urban Services Area

http://www.greenecountymo.org/file/resource_management/regs/artiv.pdf

® Article VI: A-R Agricultural-Residential District
http://www.greenecountymo.org/file/resource_management/regs/artvi.pdf

® Article VII: RR-1 Rural Residence District
http://www.greenecountymo.org/file/resource_management/regs/artvii.pdf

e Article VIIl: MH-1 Manufactured Home (Mobile Home) Park or Subdivision
District
http://www.greenecountymo.org/file/resource_management/regs/artviii.pdf

e Article IX: UR-1 Urban Residence District
http://www.greenecountymo.org/file/resource_management/regs/artix.pdf

® Article X: R-1 Suburban Residence District
http://www.greenecountymo.org/file/resource_management/regs/artx.pdf

° Article XI: R-2 One and Two Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxi.pdf
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® Article XlI: R-3 Multi-Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxii.pdf

° Article Xlll: R-4 Multi-Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxiii.pdf

° Article XXI: Floodplain Management Ordinance
http://www.greenecountymo.org/file/resource_management/regs/artxxi.pdf

° Article XXIV: Common Open Space and Common Improvement Regulations
http://www.greenecountymo.org/file/resource _management/regs/artxxiv.pdf

APPENDIX C: Greene County Missouri Subdivision Regulations

° Article 1V, Section 10: Final Plat Approval
http://www.greenecountymo.org/file/resource_management/sub regs/subart4.pdf

® Article V, Section 6: Storm Drainage
http://www.greenecountymo.org/file/resource_management/sub regs/subart5.pdf

APPENDIX D: Greene County Stormwater Design Standards

° Section 103: Drawings and Calculations
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-103.pdf

° Section 107: Sinkholes and Karst Features
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-107.pdf

® Section 112: Detention Facilities for Flood Control
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-112.pdf

® Section 114: Erosion and Sediment Control
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-114.pdf

° Section 115: Water Quality Protection
http://www.greenecountymo.org/file/resource management/sw _regs/sw-115.pdf
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APPENDIX E: Public Education & Outreach Materials

Non Profit Partnership Organizations

o http://www.watershedcommittee.org/
o http://www.jamesriverbasin.com/
° http://projectwet.missouristate.edu/

Handouts and Brochures
° Save Our Ozarks Water Quality

e How to Make a Rain Barrel

° Be Part of the Solution! Help keep our Ozarks waterways clean for future
generations

° Legacy Trails Low Impact Development

° Sinkholes

® Quality Development and Stormwater Runoff

® Springs: Early Warning Systems for our Groundwater

° How to Protect Your Well

° Sinkholes, Inlets for the Underground Water System

® Water Protection at Home

J Designing a Rain Garden

® Example letter for on-site wastewater treatment system owner

® Maintaining Your On-Site Wastewater Treatment System

° Maintaining Your Pump to Gravity System

e Maintaining Your Wastewater Lagoon System

e Maintaining Your Onsite Wastewater Drip System

® Maintaining Your Low Pressure Pipe System
Informational Signage

® The Watershed Connection

e Lakeside Learning Station

o Gabion Basket Walls
° Healthy Water: Healthy People

° Level Spreader Trenches

s Native Vegetation

® QOutlet Protection

® Pervious Pavement

® Springside Learning Station

® Stormwater 101

° Stream Health and Monitoring
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° Beyond the Basin

) Bio-swale

® Detention Basin

° Forests and Watersheds
e Rain Garden

Watershed Committee of the Ozarks Annual Reports

° 2008
° 2009
® 2010
° 2011
e 2012

Greene County MS4 Budget Information

® 2008
® 2009
® 2010
® 2011
® 2012

APPENDIX F: Public Involvement/Participation Materials

° Stormwater Task Force Meeting Materials
http://www.springfieldmo.gov/taskforce/stormwater/index.html

° May 2011 Likely Voter Public Opinion Survey
° Adopt-a-Spring information

® Rain Barrel Order Form
http://www.springfieldmo.gov/stormwater/pdfs/RainBarrels.pdf

APPENDIX G: lllicit Discharge Detection and Elimination

° Dry weather outfall screening locations: list and coordinates

° Dry weather outfall screening locations updated map

° Memo of screening location changes

e - Planning Board Case 1827

° Greene County Regulations and Standards for On-Site Wastewater Systems

http://www.greenecountymo.org/file/resource_management/env _ows regulations.pdf
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APPENDIX H: Construction Site Storm Water Runoff Control Program

e Grading Permit Application
http://www.greenecountymo.org/file/resource_management/env_grading_permit_app.pdf

® SWPPP Template

http://www.greenecountymo.org/file/resource_management/env_swppp.doc

® Inspection Checklist
APPENDIX I: Post Construction Storm Water Management

® Planning Board Case No. 1625

APPENDIX J: Pollution Prevention/Good Housekeeping

® Tier 2 Data Sheets
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Note: In order to conserve both natural and monetary resources hard copies of appendix
information that is available on line are not included in these appendices. Website links are
listed for each document referenced. A hard copy can be made available to the Missouri
Department of Natural Resources upon request.

APPENDIX A: TMDL Monitoring Program
° Memorandum of Understanding (MOU) for area regulated MS4s
° Sample water quality monitoring data sheet
° Sample laboratory Quality Assurance signature pages (TN and TP)

APPENDIX B: Greene County Zoning Regulations

e Article IV, Section 25: Storm Water Runoff

e Article IV, Section 27: Sediment and Erosion Control Regulations
® Article IV, Section 28: Sinkhole Use Standards
e Article IV, Section 33: The Urban Services Area

http://www.greenecountymo.org/file/resource_management/regs/artiv.pdf

® Article VI: A-R Agricultural-Residential District
http://www.greenecountymo.org/file/resource_management/regs/artvi.pdf

® Article VII: RR-1 Rural Residence District
http://www.greenecountymo.org/file/resource_management/regs/artvii.pdf

® Article VIII: MH-1 Manufactured Home (Mobile Home) Park or Subdivision
District
http://www.greenecountvmo.org/fiIe/resource management/regs/artviii.pdf

e Article IX: UR-1 Urban Residence District
http://www.greenecountymo.org/file/resource_management/regs/artix.pdf

® Article X: R-1 Suburban Residence District
http://www.greenecountymo.org/file/resource_management/regs/artx.pdf

° Article XI: R-2 One and Two Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxi.pdf
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° Article XlI: R-3 Multi-Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxii.pdf

o Article XllII: R-4 Multi-Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxiii.pdf

° Article XXI: Floodplain Management Ordinance
http://www.greenecountymo.org/file/resource_management/regs/artxxi.pdf

® Article XXIV: Common Open Space and Common Improvement Regulations
http://www.greenecountymo.org/file/resource_management/regs/artxxiv.pdf

APPENDIX C: Greene County Missouri Subdivision Regulations

° Article IV, Section 10: Final Plat Approval
http://www.greenecountymo.org/file/resource_management/sub regs/subart4.pdf

® Article V, Section 6: Storm Drainage
http://www.greenecountymo.org/file/resource_management/sub regs/subart5.pdf

APPENDIX D: Greene County Stormwater Design Standards

® Section 103: Drawings and Calculations
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-103.pdf

e Section 107: Sinkholes and Karst Features
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-107.pdf

® Section 112: Detention Facilities for Flood Control
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-112.pdf

® Section 114: Erosion and Sediment Control
http://www.greenecountymo.org/file/resource_management/sw_regs/sw-114.pdf

° Section 115: Water Quality Protection
http://www.greenecountymo.org/file/resource _management/sw_regs/sw-115.pdf
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APPENDIX E: Public Education & Outreach Materials

Non Profit Partnership Organizations

o http://www.watershedcommittee.org/
® http://www.jamesriverbasin.com/
o http://projectwet.missouristate.edu/

Handouts and Brochures
e Save Our Ozarks Water Quality

® How to Make a Rain Barrel

° Be Part of the Solution! Help keep our Ozarks waterways clean for future
generations

® Legacy Trails Low Impact Development

e Sinkholes

® Quality Development and Stormwater Runoff

® Springs: Early Warning Systems for our Groundwater

e How to Protect Your Well

o Sinkholes, Inlets for the Underground Water System

e Water Protection at Home

® Designing a Rain Garden

° Example letter for on-site wastewater treatment system owner

o Maintaining Your On-Site Wastewater Treatment System

® Maintaining Your Pump to Gravity System

e Maintaining Your Wastewater Lagoon System

® Maintaining Your Onsite Wastewater Drip System

e Maintaining Your Low Pressure Pipe System
Informational Signage

o The Watershed Connection

° Lakeside Learning Station

o Gabion Basket Walls
o Healthy Water: Healthy People

o Level Spreader Trenches

e Native Vegetation

® Outlet Protection

e Pervious Pavement

® Springside Learning Station

® Stormwater 101

® Stream Health and Monitoring
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° Beyond the Basin

® Bio-swale

® Detention Basin

® Forests and Watersheds
® Rain Garden

Watershed Committee of the Ozarks Annual Reports

® 2008
® 2009
e 2010
® 2011
® 2012

Greene County MS4 Budget Information

° 2008
® 2009
U 2010
® 2011
® 2012

APPENDIX F: Public Involvement/Participation Materials

° Stormwater Task Force Meeting Materials

° May 2011 Likely Voter Public Opinion Survey
° Adopt-a-Spring information

° Rain Barrel Order Form

APPENDIX G: lllicit Discharge Detection and Elimination

° Dry weather outfall screening locations: list and coordinates

° Dry weather outfall screening locations updated map

° Memo of screening location changes

° Planning Board Case 1827

° Greene County Regulations and Standards for On-Site Wastewater Systems

http://www.greenecountymo.org/file/resource_management/env_ows regulations.pdf
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APPENDIX H: Construction Site Storm Water Runoff Control Program

° Grading Permit Application
http://www.greenecountymo.org/file/resource_management/env_grading permit_app.pdf

° SWPPP Template
http://www.greenecountymo.org/file/resource_management/env_swppp.doc

e Inspection Checklist
APPENDIX I: Post Construction Storm Water Management

° Planning Board Case No. 1625

APPENDIX J: Pollution Prevention/Good Housekeeping

® Tier 2 Data Sheets
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APPENDIX A: TMDL Monitoring Program

° Memorandum of Understanding (MOU) for area regulated MS4s
° Sample water quality monitoring data sheet
® Sample laboratory Quality Assurance signature pages (TN and TP)



MEMORANDUM OF UNDERSTANDING
AND
COOPERATIVE AGREEMENT

\

This Memorandum of Understanding and Cooperative Agreement
(hereinafter “MOU”) made and entered into this day of , 2008, by
and between CHRISTIAN COUNTY, MISSOURI (hereinafter referred to as “Christian
County”), GREENE COUNTY, MISSOURI, (hereinafter referred to as “Greene County”), the
CITY OF BATTLEFIELD, MISSOURI (hereinafter referred to as “Battlefield”), the CiTY OF Nixa,
MissouRri (hereinafter referred to as “Nixa”), the CiTY oF OzARK, MISSOURI (hereinafter
referred to as “Ozark”), , the CITY OF REPUBLIC, MISSOURI (hereinafter referred to as
“Republic”), and the CITY OF SPRINGFIELD, MISSOURI (hereinafter referred to as
“Springfield”).

WHEREAS, each of the parties to this MOU are required by the Federal Water
Pollution Control Act (Public Law 92-500, 92™ Congress, as amended), and the
Missouri Clean Water Law (Chapter 644, RSMo., as amended) to secure and obtain
permits from Municipal Separate Storm Sewer Systems (MS4), under the National
Pollutant Discharge Elimination System (NPDES); and

WHEREAS, the water quality in the James River has been designated as
“‘impaired” for designated beneficial uses to due to excessive levels of nutrients, to wit:
Nitrogen and Phosphorus; and

WHEREAS, the Total Maximum Daily Load (TMDL) has been established by the
Missouri Department of Natural Resources-Missouri Clean Water Commission for
discharge of nutrients into the James River from MS4’s; and

WHEREAS, monitoring and testing of storm water discharge is réquired by the
MS4 permits for comparison to the TMDL; and

WHEREAS, the water quality management, monitoring and testing may more
effectively and efficiently be coordinated through the various communities participating
in this MOU; and

WHEREAS, the Missouri Department of Natural Resources-Missouri Clean
Water Commission has agreed to allow the parties to this MOU to cooperate and work
together in an overall coordinated monitoring and testing program of the James River
within their respective boundaries in order to obtain the above permits; and

WHEREAS, through this MOU, the data derived from the monitoring and testing
program may more effectively be achieved, shared and stored in a single location; and

WHEREAS, Ozarks Environmental and Water Resources Institute (OEWRI) has
been established by and through Missouri State University for the purpose of furthering



water quality protection efforts in Southwest Missouri by providing water quality
monitoring and testing services; and

WHEREAS, OEWRI has established an annual fee and charge for providing the
monitoring and testing for each sampling site and which charge shall be the same for
each participating community; and

WHEREAS, Springfield is able to provide, through its own facilities, monitoring
and testing storm water discharges into James River within the corporate boundaries of
the City of Springfield; and

WHEREAS, the parties to this MOU desire to confirm, agree and provide their
cooperative efforts as set forth herein.

NOW, THEREFORE, THE PARTIES HEREBY MUTUALLY COVENANT AND
AGREE AS FOLLOWS: ‘

1. Each party to this MOU shall adopt a coordinated monitoring and testing
plan prepared by OEWRI, a copy of which is attached as Exhibit “A”.

2. Each party, other than Springfield, shall enter into an agreement with
OEWRI, a copy of the form is attached hereto and marked Exhibit “B” to
provide for storm water monitoring and testing within the boundaries of
each participating community. Such agreement with OEWRI shall
designate the fee or cost for the monitoring at each site within their
respective jurisdictions. The sites to be monitored are designated on the
attached map and marked Exhibit “C”.

3. Each party participating in this MOU agrees that the data collected from
the monitoring site shall be kept, stored, archived and maintained by
OEWRI and shall be made available to the State of Missouri Department
.of Natural Resources-Missouri Clean Water Commission ant the parties.

4. Springfield shall conduct its own testing required by this MOU and shall
provide copies of the results of the tests to OEWRI for inclusion within
OEWRI database for this project. »

IN WITNESS WHEREOF, the parties have executed this MOU the day and year
first above written.



Tom Huff

Commissioner Eastern District
\

W / 1o’
William Barnett :
Commissioner Western District

ATTEST:

/(Mgé&&%——

County Clerk

AUDITOR CERTIFICATION

| certify that the expenditure contemplated
by this document is within the purpose

of the appropriation to which it is to be
charged and that there is an unencumbered
balance of anticipated revenue
appropriated for payment of same.

Ao “Som! W

Auditor Certification

Christian ty/6 u

County Clerk ” I

AUDITOR CERTIFICATION

| certify that the expenditure
contemplated by this document is
within the purpose of the appropriation
to which it is to be charged and that
there is an unencumbered balance of
anticipated revenue appropriated for
payment of same.

%M%ﬁéﬂ?
Auditor @ertification

APPROVED AS TO FORM:

GreeneCountyCou@



Memorandum of Understanding and Cooperative Agreement
OEWRI, et al

-CITY OF BATTLEFIELD, MISSOURI

WY
By: “heds Stteadg ¢y
{JudyiStainback, Mayor

ATTEST:

By("&i’*&?@""" % &M

Susan Diehl, City Clerk




Municipal Separate Storm Sewer System Phase Il Monitoring Report
Seasonal Sampling — Annual Reporting

PART I: FACILITY INFORMATION

Greene County

MOR040014
Greene County
MS4 Sampling

Owner Address:

Greene County
940 Boonville Ave
Springfield, MO
65802

Facility Contact: Timothy Davis

Title: Water Quality Field Operations
Manager

Phone: 417-868-4147

Report Submitted By (printed):

Report Submitted By (signature):

Date:

PART ll: MONITORING INFORMATION

This report is for water samples collected during:

Summer

Fall

Winter

Spring

Samples Collected By: Ozarks Environmental and Water Resources Institute (OEWRI)

Phone: 417-836-3197

Analyses Performed by (LAB): OEWRI

Phone: 417-836-3197

PART Illl: ANALYTICAL RESULTS

Site ID GC-1 GC-2 GC-3 GC-5 GC-6 GC-7 GC-9 GC-10
Date NA NA NA 3-10-13 NA NA NA NA
Sample Analysis | OEWRI SOP
Information Date

Time NA NA NA 12:50 NA NA NA NA
Parameter Unit
Rainfall* Inches NA NA NA NA NA NA NA NA NA NA
Discharge® CFS NA NA NA NA NA NA NA NA NA NA
Total Nitrogen mg/L NA NA NA 1.22 NA NA NA NA 03-31-13 3020801
Total Phosphorus mg/L NA NA NA 0.117 NA NA NA NA 03-31-13 gToRg!
Chloride mg/L NA NA NA 13.6 NA NA NA NA 03-23-13 YSI Chloride
Specific Conductivity ~mS/m NA NA NA 26.5 NA NA NA NA 03-18-13 mmm%xjwﬁ

) Eureka

pH units NA NA NA 7.6 NA NA NA NA 03-18-13 Sapshot
Total Suspended Solids mg/L NA NA NA 95.3 NA NA NA NA 03-14-13 TSSolids

* Parameters provided for USGS gage sites only.

** Sample volume inadequate for parameter analysis.

leturn form to: Missouri Department of Natural Resources, Southwest Regional Office, 2040 West Woodland, Springfield, MO, 65807




MISSOURI

STATE UNIVERSITY

To: Timothy Davis

Laboratory Testing Results

gy ¢ Tyler Smith
4 phone: 836-3136 Greene County Total Nitrogen (mg/l)
orarke Emvironmental and Viater Resources Insttute email: Smith001@MissouriState.edu MS4 Sampling First Flush
RE: Greene County Data
Sample ID Collection | Received | Analysis | Analyst | TN conc |OEWRI SOP| QC Check QA/QC Mng| Detection Limit rmco&ﬂoé. Replicate Laboratory
) . (mgfh Reagent Blank (%) Spike
, . (%

GC5

3/10/2013

3/10/2013

3020R02

4/1/2013

TS

Verification of Quality Control:

Final check and approved for release by:

1/1/13

Date




MI1SSOURI

STATE

UNIVERSITY

Tyler Smith

Laboratory Testing Results
phone: 836-3136

To: Timothy Davis Total Phosphorus (mg/i)

0

Greene County First Flush
g . email: Smith001@MissouriState.edu MS4 Sampling
Ozarks Environmental and Water Resources Institute
RE: Greene County Data
Sample ID Collection | Received Analysis | Analyst | TP conc | OEWRI SOP| QC Check QA/QC Mng| Detection Limit Laboratory _-Replicate Laboratory
. , (mg/l) Reagent Blank = (%) Spike

3/10/2013

3/10/2013

3/31/2013

Verification of Quality Control:

Tyfer J. Smith i

Signature

r \Np\\\\&\) —  Y~//3

Dr. Robert T. Paviowsky Signature Date

Final check and approved for release by:







APPENDIX B: Greene County Zoning Regulations

Article 1V, Section 25: Storm Water Runoff
Article IV, Section 27: Sediment and Erosion Control Regulations
Article IV, Section 28: Sinkhole Use Standards

Article IV, Section 33: The Urban Services Area
http://www.greenecountymo.org/file/resource _management/regs/artiv.pdf

Article VI: A-R Agricultural-Residential District
http://www.greenecountymo.org/file/resource _management/regs/artvi.pdf

Article VII: RR-1 Rural Residence District
http://www.greenecountymo.org/file/resource_management/regs/artvii.pdf

Article VIII: MH-1 Manufactured Home (Mobile Home) Park or

Subdivision

District
http://www.greenecountymo.org/file/resource_management/regs/artviii.pdf

Article IX: UR-1 Urban Residence District
http://www.greenecountymo.org/file/resource_management/regs/artix.pdf

Article X: R-1 Suburban Residence District
http://www.greenecountymo.org/file/resource_management/regs/artx.pdf

Article XI: R-2 One and Two Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxi.pdf

Article XIlI: R-3 Multi-Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxii.pdf

Article XllI: R-4 Multi-Family Residence District
http://www.greenecountymo.org/file/resource_management/regs/artxiii.pdf

Article XXI: Floodplain Management Ordinance
http://www.greenecountymo.org/file/resource_management/regs/artxxi.pdf

Article XXIV: Common Open Space and Common Improvement

Regulations
http://www.greenecountymo.org/file/resource_management/regs/artxxiv.pdf







APPENDIX C: Greene County Missouri Subdivision Regulations

® Article IV, Section 10: Final Plat Approval
http://www.greenecountymo.org/file/resource_management/sub regs/subart4.pdf

e Article V, Section 6: Storm Drainage
http://www.greenecountymo.org/file/resource_management/sub_regs/subart5.pdf







APPENDIX D: Greene County Stormwater Design Standards

° Section 103: Drawings and Calculations
http://www.greenecountymo.org/file/resource_management/sw

regs/sw-103.pdf

® Section 107: Sinkholes and Karst Features
http://www.greenecountymo.org/file/resource_management/sw

regs/sw-107.pdf

® Section 112: Detention Facilities for Flood Control
http://www.greenecountymo.org/file/resource_management/sw

regs/sw-112.pdf

e Section 114: Erosion and Sediment Control
http://www.greenecountymo.org/file/resource_management/sw

regs/sw-114.pdf

® Section 115: Water Quality Protection
http://www.greenecountvmo.org/ﬁle/resource management/sw

regs/sw-115.pdf







7 CREENE Sary

GREENE COUNTY COMMISSION
RESOURCE MANAGEMENT DEPARTMENT
ENVIRONMENTAL SECTION

940 Boonville Avenue

KEVIN R. BARNES, PE

JIMVIEBROCK SPRINGFIELD MO, 65802
Presiding Commissioner (417) 868-4147 Stormwater Engineer
HAROLD BENGSCH Fax (417) 868-4163
Commissioner 1st District )
ROSEANNBENTLEY

Commissioner 2nd District

November, 2011

Dear Resident:

We would like to remind you of two very important systems that provide you with
drinking water and wastewater treatment: your well and on-site wastewater system.
These systems require proper protection and maintenance to ensure that your family
has safe drinking water and that wastewater generated by your home is treated and
disposed of in a manner which is not detrimental to your family or the environment.

We have enclosed educational brochures with information pertaining to your well and
on-site wastewater system. Please take a moment to familiarize yourself with these
systems and their proper maintenance to ensure that they are managed to provide
years of service to you and your family. If you have additional questions or need .
further information, please contact one of our Water Quality Specialists at 868-4147.

Sincerely,

Kevin R. Barnes, P.E.
Greene County Stormwater Engineer

M:\data\wp51\storm2\ows general\Well & Septic Packet Letter.doc



APPENDIX E: Public Education & Outreach Materials

Non Profit Partnership Organizations

® http://www.watershedcommittee.org/
® http://www.jamesriverbasin.com/
e http://projectwet.missouristate.edu/

Handouts and Brochures
® Save Our Ozarks Water Quality

° How to Make a Rain Barrel

® Be Part of the Solution! Help keep our Ozarks waterways clean for future
generations

® Legacy Trails Low Impact Development

° Sinkholes

° Quality Development and Stormwater Runoff

° Springs: Early Warning Systems for our Groundwater

° How to Protect Your Well

° Sinkholes, Inlets for the Underground Water System

e Water Protection at Home

® Designing a Rain Garden

° Example letter for on-site wastewater treatment system owner

Maintaining Your On-Site Wastewater Treatment System
Maintaining Your Pump to Gravity System

Maintaining Your Wastewater Lagoon System
Maintaining Your Onsite Wastewater Drip System
Maintaining Your Low Pressure Pipe System

Informational Signage
° The Watershed Connection
® Lakeside Learning Station
° Gabion Basket Walls
® Healthy Water: Healthy People

° Level Spreader Trenches

e Native Vegetation

° Outlet Protection

J Pervious Pavement

° Springside Learning Station

® Stormwater 101

® Stream Health and Monitoring
° Beyond the Basin

° Bio-swale

® Detention Basin



Forests and Watersheds
Rain Garden

Watershed Committee of the Ozarks Annual Reports
2008
2009
2010
2011
2012

Greene County MS4 Budget Information
2008
2009
2010
2011
2012



GROUNDWATER
GUARDIAN

Watershed

Committee
of the Ozarks ==

our family’s health depends on a safe, reliable source of water for drinking,
bathing and other needs. Your well is also valuable because it representsa large
financial investment. These are two very good reasons for protecting your well.

How can you protect both your well’s water |  pits,livestock/poultry yards, cesspools, unplugged aban-
quality and yourinvestment? Here are some | doned wells - 100 feet; bulk fuel storage, chemical
common-sense, effective things you can do: storage, lagoons - 300 feet.

éNever store materials like pesti-
cides, gasoline, or pool chemicals in
your well house ornear awell. Many
- wellshave been contaminated by
spills or leaks of such materials.

éFind out what kind of well installa-
tion you have (see box). Below-ground
(pit) installations are more easily
contaminated. Having a well cas-
ing that sticks up above ground
level will help prevent surface
water pollution. If your well is
" in a pit or otherwise below

* ground, it is important to pre-
vent water from standing over
the seal at the top of the well.

éBe careful w prevent
back-siphonage (see circle on
back). Never leave hoses sub-
merged in wash basins, stock
tanks, or swimming pools.

éFind out how old your

well is.- Older wells are more

subject to problems, especially
because they may enly be cased to
a shallow depth. More rigid well
construction standards have beén in
effect since1987.

éCheck .your well casing and seal to be

sure there are no cracks or holes in the casing and no
open holes in“the seal. A screened vent pipe should éHave your well
extend up out of a sanitary seal installation (see box) tested for coliform bac-
to prevent a vacuum from forming inside the well teriaand nitratesat least
when the pump kicks on. A vacuum can suck con- yearly. Keep arecord of
tamination into the well. these testswhichscreen
o ’ - ’ for possible pollution. .
\ élf you mustcreate a possible pollution source on IE B Screened |
your property, be sure to place it as far as possible from éi your well gets vent
“e well. Minimum separation distances are: septic . | cloudy or tastes differ- 2=
tank - 50 feet; septic drain (absorption) fields, manure | entafterarain, O}' if th)e
‘ over




quality changes

suddenly anytime,

it could be asign of

pollution. Get your

well tested as soon
~ as possible.

é Before hir-

ing someone to

drillanew well, ask
friends and neigh-
borstorecommend
adriller. Only hire
‘a driller who is
state-permitted
and make sure your
wellreceivesastate

certification number. Attach the certification tag
securely to the well. '

éifyou haveanabandoned
wellon your property,
make sure it has
beeri - properly
sealed to keep
it from pol-
luting your
‘current well,
or those of
yourneighbors.

é Afthough-

mostpeople get their
water from drilled wells,
some homes use hand-dug wells, cisterns, or springs. -

o

These water sourcesare
easily contaminated
and require special pro-
tection measures. Call
your local health de- -
partment for more'

information.

f—Casm:g —->

e .
. .. .¢a¢1

Creviced

Groundwater Guard-
—Bedrock ’

ian is a program
created by the Nationial
. Groundwater Founda-
- tion to recognize and
assist communities
NS - which are actively
SN protecting groundwater
N ; resources.

m———— ]
Confining
. .§ Layer

Watershed

Committee

of the Ozarks
320 N. Main
Springfield, MO
65806-1018

417-806-1127

Other publzcaaons cwaxlable from the Watershed Commzttee

Watershed News -Quatterly newsletter (free)

Ozark Water Cycle-A brochure discussing the proper desxgn,
installation and maintenance of septic tank systems (free)

Sinkholes-Inlets to the Groundwater System -How to
recognize sinkholes, how they function, and how they affect
groundwater (free)

Water Protection at Home -What you can do to prevent
water pollution at home and in your community (free)



SINKHOLES, INLETS

FOR TE

inkholes are prominent
features of karst terrain. Karst
landscapes form where the
bedrock is mostly limestone or
dolomite, as it is in much of the
Ozarks. These rocks will
dissolve in downward percolating
rainwater that
has become
slightly acidic
from contact with
carbon dioxide in the
soil. (The carbon
dioxide comes
from soil organisms
breathing, just like
we do.) Over
thousands of
years, rainwater
flowing through
cracks and crevices in
the bedrock enlarges
then to form an underground network
of pipes called conduits. Soil sinks
into the flared ends of these conduits
near the ground surface, forming
sinkholes. Sinkholes can also form
suddenly when a portion of a cave roof
collapses. Sinkholes come in various
shapes and sizes, but they share this
common feature—they serve as inlets
for the underground drainage system.
This drainage system produces other
familiar features of karst—springs,
caves and “losing streams”—-streams
that lose some or all of their flow
directly into the groundwater system.

5 UNDERGROUND

Watershed
Committee
of the Ozarks

There are thousands of sinkholes in

the Ozarks. Over 2,500 sinkholes have
been identified in Greene county alone.

In the eastern Ozarks, large sinkholes
have wetlands developed on their floors,
with distinct and unique species of plants.
In southwest Missouri, there are some very

large, deep sinkinkholes, such
as Devil’s Den in Webster
county and the Avin sink near
Nixa.

In some ways, sinkholes are
like kitchen sinks—they are
basins that will hold water,
but usually for only a short
time. The water finds its way to the
drain (conduit), then flows through the
underground drainage system toward the outlet,
often a spring. Some of this water may also
seep down into the deeper groundwater. But
unlike a kitchen sink, sinkholes continue to
grow in size as they funnel more and more of
the surface runoff into themselves, dissolving
more of the underlying bedrock. '




Do you have a sinkhole on your
property? Sinkholes vary so greatly in
size and shape, it is sometimes hard to
recognize them. Some sinkholes are acres
in size; others are as small as a few feet
across. Some are shallow, saucer-shaped
depressions; others are funnel-shaped,
with very steep sides. There may or may
not be a well developed swallow-hole, or
eye, in the bottom of a sinkhole,
indicating the actual opening into the
conduit system. Often sinkholes in our
area can be spotted by the presence of a
circular grove of trees growing in the
middle of a pasture. 4ny depression in the
ground, in the Ozarks, should be treated
as if it were a sinkhole.

Because sinkholes drain rapidly, and
because they have a direct connection
with our groundwater (and often our
drinking water), we need to be careful
what goes into them. Sinkholes are
‘terrible places to dump trash, for instance.
Waste oil or other chemicals could be
flushed directly into the groundwater,
where they could easily pollute a spring
or someone's drinking water well.
Sinkholes are bad places to build sewage
lagoons or to install septic tanks. In fact,
the best thing to do with sinkholes is to
leave them alone.

If you must build a home or other
building in an area that drains to a
sinkhole, leave a vegetated buffer area
around the sinkhole to filter out sediment -
and pollutants that might wash off of
lawns, driveways, or parking lots. Be very
careful about applying fertilizers or
pesticides in yards that might be
flushed into a sinkhole with the next rain.

Watershed
T Committee
of the Ozarks

Sinkholes are natural drainage points.

for our groundwater system, so should
not be filled. If a sinkhole is
plugged, water will not drain properly L
and will run off onto adjacent property,
possibly causing flooding. Water that has
been replenishing our groundwater
supplies will now be diverted away as
surface runoff. There are appropriate
ways that collapsed sinkholes, if they
present hazardous conditions, can be
filled so that the natural drainage abilities
are maintained. For information on how
to properly fill sinkholes, contact the
Watershed Committee office.

Sinkboles are natural and interesting
features of our karst landscape. They are
also an essental part of our groundwater

system. To keep Ozark springs and

groundwater clean, we must protect sinkholes
from pollution. Springs sustain the flow of
Ozarks rivers, especially in dry times, so
polluted spring water could affect fishing
and swimming in our streams and lakes.
Pollution in sinkholes can even threaten
our health by showing up in our drinking (
water. For all of these reasons, we need to
keep a watchful eye on our local sinkholes
and make sure that the runoff flowing into
them is as clean as possible.

What goes into a sinkhole, may come
out in our taps. By recognizing sinkholes

- for what they are, and respecting them for

what they do, we have an opportunity to
see that our groundwater, streams,

springs, and lakes will be clean enough
for future generations to use and enjoy.

The Watershed Committee of the Ozarks is a not-for-profit citizens
advisory group dedicated to the protection of drinking water sources in
the Springfield area.

Other publications available from the Watershed Committee:
Watershed News-Quarterly newsletter (free)

1 320 N. Main

Springfield,
) Missouri 65802

Maintaining Your Septic System--A brochure discussing the proper design,
installation and maintenance of septic tank systems (free) ,
Springs—FEarly warning systems for our groundwater (free) f__
Water Protection At Home-What you can do to prevent water '

: B 417-866-1127
Websnte—www watershedcommlttee org

pollution in your community (free)
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