Evolution of Stormwater Permitting and
Program Implementation Approaches

Workshop Report and Recommendations
for Program Improvement

Report Date: May 17, 2018

Prepared for:

U.S. Environmental Protection Agency
Region 9

75 Hawthorne Street
San Francisco, CA 94105

Prepared by:
PG Environmental

14555 Avion Parkway, Suite 200
Chantilly, VA 20151

EPA Contract No. FEP-R9-16-02



Evolution of Stormwater Permitting and Program Implementation Approaches

ACKNOWLEDGEMENTS

EPA Region 9 appreciates its partnership with the State of California and thanks the State for
hosting and co-sponsoring the workshop. This workshop was intended to advance efforts by EPA
and the State to improve permitting, promote water technology innovation, and help enhance the
effectiveness and long-term viability of urban water management programs. It would not have been
possible without the financial support of EPA Headquarters’ Office of Science and Technology
(OST) and Office of Wastewater Management (OWM). EPA also acknowledges PG
Environmental’s work in supporting the workshop and developing this report.

Special thanks must also be extended to the wotkshop participants from across the country who
energetically and thoughtfully engaged in the workshop and in the preparation of this report.

DISCLAIMER

The material presented in this document is intended solely for informational purposes. The
recommendations and possible actions described in this document do not represent binding
commitments by EPA or other parties. This document is not intended, nor can it be relied on, to
create any rights enforceable by any party in litigation with the United States. This document may be
revised or updated without public notice.

Mention of trade names or commercial products in this document does not constitute an
endorsement or recommendation for use.



Evolution of Stormwater Permitting and Program Implementation Approaches

TABLE OF CONTENTS

EXCCULIVE SUMMMIATY coiucrinssnvissassvmvsassnissssasissimsmesesnmmns mensssssssenssssssssssesetsssvas sass srssmssimmssnntasns 5
Abbreviations aNd ACTONYIMS .........ciiiiiiiiiiiiiieicrecee e cees et ssssessssssssssessssssssssseessssessssssns 9
T IMErOUUCHION couverorursemenssnsusausmsansssonnesnauossnsessanossussscssssssassnsns sisnsasnononsorsessmsepmmsvesnessansnsssses 10
1.1 MS4 Program Background and CONtEXt ......coevueurerirrereerereereresresressessesessessssessesseseeens 1
1.2 The State of Municipal Stormwater Permitting ........ccceceevereerresuereresnerereesiseseserseesenns 12
2 M54 WOrKShOP OVEIVIEW.......cieiiirierienirireseneesireesnseeesiseessessssessssesssnsesessessssssessssesssnesns 14
&3 Pre-Worksliop Qe i iiiiiie s s s s s s s s eiansh i cwes 14
2.2 WOTKSHOP PO 1ovorvssssronsssnss o i siomsssasisims seissss amitnns seasossons sos cesmnenressasssrs sess sres ssusss 15
3 Recommended Program and Permit IMprovements ..........ccceueeeeereneeresssessereeesesessneesnnes 17
3.1 Cross-Cutting Recommendations for Capacity Building and Program Support...... 18
3.1.1 Establish National Stormwater Program Implementation Expectations.................... 18
3.1.2° Advocate for and Build Capacity Related to Stormwater Program Funding............... 19
3.1.3 Increase Research and Enhance Guidance on BMP Performance and Cost.............. 20
3.1.4  Build Capacity for Asset Management ... 22

3.1.5 Highlight Benefits of Different Planning Approaches and the Importance of
Program PIanning ..........ccooooiiiiiiiiiiicieicce e 22
3.1.6  Foster Coordination Across Watet Programs .......coceveerierveereecoereeceeseeeeseseeeseeeves 24
3.2 Cross-Cutting Permitting Recommendations .........coceeeevereeereererereeeeseseseeseesenennenes 25
3.2.1 Clarify MS4 Permitting Requirements and BXpectations ...........oc.evecverrrvieireiee, 25
3.2.2 Consolidate Phase I and IT ReqUIFEMENtS ...c..cvrivneieiieniineieiieecee e 26
3.2.3 Provide Flexibility in MCM REQUITEMENS ...vvuveverieeieieieieeeceeeeeee e 27
3.2.4 Explore Options to Provide Longer Planning Timeframes for Permittecs................. 28
3.2.5 Develop Transparent Compliance Assessment BXpectations ...........coo..oveevrriene.... 29
3.2.6  Improve Monitoring and Reporting Approaches......o..oovvrveeceeceecoeneesreseceseee e, 30
3.3 Making Public Outreach and Involvement Work for the Program ..........cocceeurueen.. 30
3.3.1 Coordinate Efforts at Various SCales.....cocovviiiorniioeieeeee oo 31
3.3.2 Increase Flexibility and Encourage Targeted EfOrts...ooominiviiiioeoicieeeeeoeeece 32
3.3.3 Improve Stormwater Messaging Programs..........coviveveieecoeeieeeeseeeeeeeee e 34
3.4 Tailoring IDDE t0 Fit Local NEedS.....ceeueuererieienieenieinieeeteeeeeseese oo 34
3.4.1 Enable a More Focused Approach to Outfall Screening.......co.coeovveivvervoeriervionnnnnnn, 35

3.4.2 Hstablish Clear Guidance on Addressing FElevated Bacteria Levels in Stormwater ...36

3.5 Tailoring Industrial/ Commercial Programs to Fit Local Needs and Align with
Db ol T TN v xvsmmumonmensmsusmsmonsssss s msasno s s i s AR ERSHRA AR M wmrmen 37



Evolution of Stormwater Permitting and Program Implementation Approaches

3.5.1 Reduce Overlap Between Industrial Stormwater Permits and Municipal

SOrMWALEL PEIMIITS ...ttt 37
3.5.2 Merge Industrial/ Commercial Oversight Activities into the IDDE Program............ 39
35.3 Shift b Targered HSpetiofil s s s 39
3.6 Improving Programs to Address Public Agency Activities and Municipal

HoOUSEKEEPING...citiitiiiitiitiiiciiciccct ettt r e s e ere et e s s 40
3.6.1 Incentivize Asset ManagemMENt.....ociurieereririeiisensesseesseeeeeesss s eee e 40

3.6.2 Improve Municipal Facility Management/Housekeeping Program Guidance and
CBPHCILTT csnvssvuvsnsnssts 5345687 6 S s e st s o e s e R S A A AR BRSPS 42
3.6.3  Adjust Focus of Facility INSPECtionS ....veruiuieieeiecieieseeeeeeeeeeeeeeeeseeee e, 42
3.7 Streamlining and Strengthening Local Post-Construction-Related Practices .......... 42
3.7.1 Compile Relevant Local Requitements in One Place ........oovveeveereeceoneeeesreeveeea, 43
3.7.2 Incorporate Smart Stormwater Design into Municipal Planning Practices ................. 44
3.7.3  Create Guidance on Off-site Stormwater Crediting......ovveevnrinrinireniierosieesseeeene, 44
3.7.4  Continue to Build Capacity for BMP Maintenance........oo.ovuevvcecveeecenreesieesena. 44
3.7.5 Continue to Build Capacity for Green Infrastructure Approaches......o...coovvrvvvvennce.n. 46
3.8 Supporting Water-Quality-Based and TMDL-Based Requirements ........................ 46
3.8.1 Clarify Water-Quality-Based Approaches and Progression ...........cooevvvveeveerrnrreeneane. 47
3.8.2 Strengthen Incorporation of TMDLs into MS4 Permits.........coccoovovvveoeveeeeeeeeeerrnae 49
3.8.3 Improve Transparency and Accountability When Using Models ...........cco.ccovvrrrrenec... 49
3.8.4 Increase Understanding of Multiple Benefit Projects .....ovuvvorveecoeiioceioeeeeceeeeen, 51
3.8.5 Create Guidance on Stream Restoration Crediting .......oo.ovvvnreenerorienrrrrsieseseeseeenn, 51
4  Opportunities and NeXt SEEPS ....ccciiiininiiieiiiiiininiesiseesessssnsseeesssssseesssseseess GETR TR 53
RETETEMCES ovisasimisunsssiionsnissss sters mommsrnssaserysasas8 1SS AT SE PR R OR AR S SR OSBRSS TAR SRS 55
Appendix A: WOrkshop AtEENUEES ........ceeeveiiieiiiiuieeiiieeecseseitreeesssseeeseseeessssssesesesssnssssssssessnns 57
Appendix B: WOrkShOp AZENAQ ......cccovivmuiuuiieieiiiiiiriiciiessesesseeeeesessessssesssssssesessessssesesssssnnens 58
Appendix C: Pre-Workshop QUestionnaire RESUILS ..........ccveeeireeereieeerisireeeessreeeerecsneesesssnesens 61



Evolution of Stormwater Permitting and Program Implementation Approaches

EXECUTIVE SUMMARY

The Clean Water Act (CWA) Amendment of 1987 set forth a phased
approach to regulating urban stormwater runoff through National
Pollution Discharge Elimination System (NPDES) permits. Starting in
1990, certain municipal separate storm sewer systems (MS4s) were
required to apply for NPDES permits, and the universe of MS4
permittees continues to grow with expanding populations in urbanized
areas.

Since the inception of the MS4 program, EPA and several states,
tribes, and water trade associations have issued documents with
recommendations for improving local program implementation. These
have been primarily informed by the expetiences of permitting
authorities, permit holders, and compliance auditors. However, in the
nearly 30 years of the MS4 program’s existence, there has not been an
overall evaluation focused on improving program implementation and
MS4 permitting practices and approaches. In December 2017, EPA
Region 9, in partnership with the State of California and EPA
Headquarters, convened a small group of stormwater professionals
from across the country for a workshop designed to address this need.

‘The workshop—titled Improving Stormwater Permitting and Program
Implementation Approaches—engaged 29 national experts from EPA,
state CWA permitting agencies, local stormwater programs, national

8

associations, consulting firms, and nonprofit organizations in : NP
facilitated discussions to identify tangible ways to enhance permit Photos (top to bottom): EPA, PG
efficiency and effectiveness to help build state and local program Environmental, stock

capacity. Sessions focused on stormwater program implementation requirements in permits,
including minimum control measures (MCMs), and water-quality-based control requirements. A
follow-on workshop in March 2018 assessed stormwater program monitoring, evaluation, tracking,
and reporting provisions.

This report aims to provide a synthesis of participant ideas and contributions along with other
existing research to identify the most impactful opportunities for strengthening MS4 permits and
program implementation. The document is organized by workshop session and includes an
overview of the discussion, specific actions, case studies, summaries of known efforts related to the
recommendations, and some indication of commitment by groups to make progress related to a
given recommendation. The table on the following pages presents a brief synopsis of these
recommendations.

EPA, the State of California, and participating organizations plan to build upon workshop
conversations through broad outreach to partners and stakeholders, and continued dialogues
surrounding these important issues. This iterative, inclusive approach allows for objective evaluation
of program progress to date, assessment of opportunities for program adjustment to better meet
CWA goals, and identification of specific actions necessary to enable new, innovative permitting
approaches across the nation.
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Cross-Cutting Recommendations for Capacity Building and Program Support

Establish National Stormwater Program Implementation Expectations. Identify common characteristics
of well-functioning local programs to focus guidance development and research investments to improve program
capacity. (Section 3.1.1)

Advocate for and Build Capacity Related to Stormwater Program Funding. Build local program skills and
capacity to successfully advocate for funding at the state and local levels, prepare long-term financial plans, and
improve awareness of state or federal funding sources available for stormwater-related projects. (Section 3.1.2)

Increase Research and Enhance Guidance on BMP Performance and Cost. Improve overall data and
information for structural and non-structural BMP (best management practice) performance, effectiveness of
pollutant removal, and lifecycle costs. (Section 3.1.3)

Build Capacity for Asset Management. Incentivize and support the development of asset management
programs (AMPs) for stormwater and encourage communities to embrace these approaches. (Section 3.1.43.1.3)

Highlight Benefits of Different Planning Approaches and the Importance of Program Planning. Create
guidance that identifies the benefits and implications of various long-term planning and implementation
approaches being used locally in the MS4 program. Consider implications of requiring permitting agency
approval of program plans. (Section 3.1.5)

Foster Coordination Across Water Programs. Facilitate integrated municipal stormwater, wastewater, and
drinking water planning for a more cost-effective, strategic approach to urban water management. (Section 3.1.6)

Cross-Cutting Permitting Recommendations

Clarify MS4 Permitting Requirements and Expectations. Revise national permitting regulations and/ot
policy guidance to clarify and standardize permitting expectations in each of the basic program areas covered by
MS4 permits for increased focus on the most effective stormwater control strategies and practices. (Section 3.2.1)

Consolidate Phase I and IT Requirements. Eliminate the program categories of “Phase I”” and “Phase II” in
order to clarify that minimum program requitements apply to all MS4s, and to encourage improved collaboration
between them. (Section 3.2.2)

Provide Flexibility in MCM Requirements. Clarify that permitting authorities have the flexibility to adjust
MCM (minimum control measure) requirements to increase focus on measures that yield tangible benefits and
reduce emphasis on those that yield little ongoing benefit. (Section 3.2.3)

Explore Options to Provide Longer Planning Timeframes for Permittees. Develop a compendium of
compliance schedules in MS4 permits, including information about how they were calculated and applied.
(Section 3.2.4)

Develop Transparent Compliance Assessment Expectations. Encourage the development of a more
transparent compliance strategy and issuance of permits that help programs understand how they will be
evaluated. (Section 3.2.5)

Improve Monitoring and Reporting Approaches. Evaluate and improve program monitoring, tracking, and
reporting requirements to enable methods that reflect evolving program implementation priorities, information
needs, and strategies. (Section 3.2.6)

Making Public Outreach and Involvement Work for the Program

Coordinate Efforts at Various Scales. Establish national, regional, and local education and outreach programs
as options for fulfilling local permit requirements for public education and outreach. (Section 3.3.1)

Increase Flexibility and Encourage Targeted Efforts. Allow for greater flexibility in developing education
and outreach programs to focus on approaches that meaningfully advance local program implementation.
(Section 3.3.2)

Improve Stormwater Messaging Programs. Develop strategies and tools specifically designed to help local
programs educate the public about the setvices they provide that the public values, and the costs of supporting a
sustainable program. (Section 3.3.3)
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Tailoring IDDE to Fit Local Needs

Enable a More Focused Approach to Outfall Screening. Support more targeted outfall screenings by
distinguishing between the activities of new and continuing permit holders and targeting sectors or land uses of
concern. (Section 3.4.1)

Establish Clear Guidance on Addressing Elevated Bacteria Levels in Stormwater. Create new approaches
to target and address human-related pathogens and ensure these methods become an elevated priority for IDDE
(illicit discharge detection and elimination) programs. (Section 3.4.2)

Tailoring Industrial/ Commercial Programs to Fit Local Needs and Align with Industrial Permits

Reduce Overlap Between Industrial Stormwater Permits and Municipal Stormwater Permits. Clarify
relationships between industrial stormwater permit requirements and MS4 program requirements in future
permitting actions and reduce regulatory redundancy. (Section 3.5.1)

Merge Industrial/ Commercial Oversight Activities into the IDDE Program. Where appropriate, merge
IDDE program requirements with associated industrial/commercial program requirements to align program
requirements and support strategic and targeted surveillance efforts. (Section 3.5.2)

Shift to Targeted Inspections. Provide guidance on standard methods and commonly available tools for
reconnaissance and verification to support a more targeted inspection approach for high-priority industrial and
commertcial soutces. (Section 3.5.3)

Improving Programs to Address Public Agency Activities and Municipal Housekeeping

Incentivize Asset Management. Accelerate development of AMPs in stormwater programs by recommending
ot requiring in MS4 permits. (Section 3.6.1)

Improve Municipal Facility Management/Housekeeping Program Guidance and Capacity. Establish a
mechanism for ensuring that municipal housekeeping guidance materials temain current and that building staff
capacity is an ongoing priority. (Section 3.6.2)

Adjust Focus of Facility Inspections. Enable local programs to reduce frequency of inspections where they

add little value in detecting problems, targeting inspections in higher risk areas or on pollutants of greatest
concern. (Section 3.6.3)

Streamlining and Strengthening Local Post-Construction-Related Practices

Compile Relevant Local Requirements in One Place. Develop a comptehensive resoutce on local
stormwater requirements to support efficient project planning. (Section 3.7.1)

Incorporate Smart Stormwater Design into Municipal Planning Practices. Encourage multi-objective
stormwater management in project planning to maximize public benefits. (Section 3.7.2)

Create Guidance on Off-site Stormwater Crediting. Create guidance on crediting programs to ensure
equitable, legal, financial, managerial, and technical integrity of the approaches employed. (Section 3.7.3)

Continue to Build Capacity for BMP Maintenance. Build capacity at the local level to ensure the efficacy of
structural BMPs (traditional, green infrastructure, and regional-scale facilities). (Section 3.7.4)

Continue to Build Capacity for Green Infrastructure Approaches. Develop an educational platform for all
levels of staff interacting with green infrastructute to help build capacity within the program. (Section 3.7.5)
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Supporting Water-Quality-Based and TMDL-Based Requitements

Clarify Water-Quality-Based Approaches and Progression. Better define and communicate the vatious
water-quality-based approaches being used across the country. (Section 3.8.1)

Strengthen Incorporation of TMDLs into MS4 Permits. Create guidance that identifies various options and
pathways to incorporating TMDLs (total maximum daily loads) into MS4 permits. (Section 3.8.2)

Improve Transparency and Accountability When Using Models. Illustrate the range of reasonable
assurance analysis (RAA) applications and provide additional guidance to help provide some level of consistency
in RAA implementation. (Section 3.8.3)

Increase Understanding of Multiple Benefit Projects. Improve awareness of a triple-bottom-line approach
that evaluates the environmental, financial, and social aspects of 2 project. (Section 3.8.4)

Create Guidance on Stream Restoration Crediting. Establish guidance on credits for stream restoration
efforts to ensure they are tigorous and used appropriately. (Section 3.8.5)
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ABBREVIATIONS AND ACRONYMS

ACWA Association of Clean Water Administrators

AMP asset management program

BMP best management practice

CFR Code of Federal Regulations

CWA Clean Water Act

EPA U.S. Environmental Protection Agency
IDDE illicit discharge detection and elimination
MCM minimum control measure

MS4 municipal separate storm sewer system

NMSA National Municipal Stormwater Alliance
NPDES  National Pollution Discharge Elimination System

NRC National Research Council

O&M operation and maintenance

PCBs polychlorinated biphenyl

RAA reasonable assurance analysis
RDA residual designation authority
STEPP Stormwater Testing and Evaluation for Products and Practices Initiative
SWMP stormwater management program
TMDL total maximum daily load

WEF Water Environment Federation
WILA wasteload allocation

WRE Water Research Foundation
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1 INTRODUCTION

As the Municipal Separate Storm Sewer System
(MS4) Program approaches its fourth decade of
implementation, urban stormwater is still a
growing pollution source in many areas across the
United States (WEF, 2015). Our understanding of
urban water quality concerns requiring attention is
also growing, and many permitting authorities and
permit holders believe there ate still significant
opportunities to improve implementation
approaches and institutional support related to
municipal stormwater management.

Photo: EPA
Mindful of this, EPA convened a small group of stakeholders for a workshop to re-envision the
future of stormwater management. The forum was
designed to stimulate dialogues that would identify the
most impactful opportunities for strengthening MS4
permits and program implementation.

“Stormwater is the only growing source of
water pollution in many watersheds across
the country. With urban populations
expected to grow to nearly 70 percent by

L. y 2050, and more frequent and intense storms
Recent publications such as the Water Environment . ;
occurring across the country, there is ever-

S - : o
Federation’s (WEY’s) Rainfall to Results: The Future of increasing pressure on stormwater systems

Stormwater and Andrew Reese’s “Ten Emerging and water infrastructure” (WEF, 2015).
Stormwater Management Best Practices” commonly cite

the following priorities for the municipal stormwater sector:

* Asset Management Programs. Seen as a key tool for documenting and proactively
tracking and maintaining stormwater system components to improve their performance and
plan for new infrastructure over time.

* Innovative governance. Can be a means to overcome institutional barriers (e.g., insufficient
resources, inflexible regulations) to maximize the effectiveness of stormwater programs.

¢ Public engagement. Should go beyond “public education and outreach” and “public
involvement and participation” minimum control measures to embrace stakeholder-driven
processes and target outreach to voters and elected decision-makers to support local
program funding.

These priorities squarely align with the opportunities for improvement that workshop participants
raised. This report provides a synthesis of participant ideas and contributions along with other
existing rescarch. The full set of recommended improvements is presented in Section 3 and includes
an overview of the discussion, specific actions, case studies, and some indication of commitment by
groups to make progress related to a given recommendation. Inclusion of a recommendation in
Section 3 does not necessarily indicate the support of all participants; rather, it provides an
opportunity for further discussion, inquiry, and possible progress.

10
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1.1 MS4 Program Background and Context

The MS4 program is designed as a flexible framework under the Clean Water Act in which states
(and EPA in certain states') develop permit requitements to reduce the discharge of pollutants from
MS4s. Federal regulations establish the program framework and baseline expectations, while
permitting authorities (states and EPA) define requirements to meet the federal permit standard—
“require controls to reduce the discharge of pollutants to the maximum extent practicable, including
management practices, control techniques and system, design and engineering methods, and such
other provisions as the Administrator or the State determines appropriate for the control of such

pollutants” (CWA Section 402(p)(3)(B)(ii)).

Though they are based on the same foundation, MS4 permits vary significantly across the country in
specificity of requirements, length (e.g., Minneapolis” permit is 48 pages and the Los Angeles County
permit is more than 1,000 pages), and the relationships between permittees and regulators. While
some of this variability was envisioned by the federal regulations and may appropriately persist given
the diversity of urbanized areas across the United States, there may be opportunities to increase
consistency at this point in the program’s history.

The MS4 program was rolled out in two phases starting in the early 1990s. Phase I targeted medium
and large communities, and industrial facilities, while Phase II addressed smaller communities and
other non-municipal entities in U.S. Census defined urbanized areas.” Some MS4 programs have
now been functioning for almost 30 yeats.

Year e S
Phase Effective Applicability Total Coverage

Medium and large MS4s serving = 100,000 residents

Pliase | 1230 and MS4s designated by the state 850 M54s
Small MS4s in U.S. Census Bureau—defined
Phase Il 1999 urbanized areas, including non-traditional MS4s such ~6,700 MSds

as public universities, departments of
transportation, hospitals, and prisons?

Soutce: EPA, 2017b

Most Phase I MS4 communities are covered by zndividual permits tailored to the specific settings and
needs of the jurisdiction, while Phase II communities tend to be covered under general permits
developed for similar dischargers within the state. Phase I and Phase 11 permits both address a set of
base stormwater management elements (typically referred to as “minimum control measures,” or

MCMs, in the Phase I program).

Minimum Control Measures (MCMs)
1. Public education and outreach 4. Construction site runoff control
2. Public participation/involvement 5. Post-construction runoff control
3. lllicit discharge detection and elimination (IDDE) 6. Pollution prevention/good housekeeping

PEPA is currently the permitting authority for facilities in four states (Massachusetts, New Hampshire, New Mexico,
and Idaho), territories, tribal lands, and the District of Columbia.

2 Some Phase I MS4 permits also address small communities within a county-wide or regional setting.

3 Some communities outside urbanized areas are also covered by MS4 permits.

11
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In addition, Phase I permits typically include (1) requirements for addressing discharges from
industrial and commercial facilities, (2) provisions to monitor water quality, and, (3) in many cases
requirements for municipal facilities and operations that are beyond the standard pollution
prevention/good housekeeping MCM requirements.

>

Phase I and Phase I1 MS4 permits typically have specific requirements related to addressing water
quality impairments and implementing wasteload allocations (WLAs) established in TMDLs.
Permittees are also required to submit periodic reports (typically annually) detailing MS4 program
implementation and compliance activities. The permitting authority conducts report reviews,
screenings, inspections, and audits to evaluate the entity’s compliance with the permit requirements
throughout the course of the permit term.

1.2 The State of Municipal Stormwater Permitting

Municipal stormwater management has always been
challenging as precipitation and runoff are highly variable,
and stormwater pollution comes from an array of sources
that may be difficult to control. Many aspects of the
regulatory framework applied to municipal stormwater were
derived from regulation of municipal wastewater, which is
generally less variable and more controlled than stormwater.
For more than 20 years, permitting authorities, municipal
programs, and other stakeholders have labored to make this
regulatory framework function effectively.

Y BRI

Photo: PG Environment:ﬁ

Permitting authorities and permit holders alike have learned a great deal since the MS4 program was
first added to the Clean Water Act in 1987 and started implementation in the 1990s. While many
MS4 program elements and permit requirements have remained relatively consistent throughout this
petiod, most states have issued three to four iterations of MS4 permits for certain municipalities.
Permits have evolved in response to various factors—new water quality challenges, updated
tequirements, shifting local priorities for stormwater management, and lessons learned from prior
approaches. However, many people involved in the stormwater sector have expressed a belief that
MS4 permits must evolve even further to enable program improvements and adequately protect
water quality.

Clear, measurable, and enforceable. Since 2010, EPA has actively encouraged permit writers to
craft MS4 permit language that is “clear, specific, measurable and enforceable,” and EPA’s 2010
MS4 Permit Improvement Guide has helped to advance that effort (p. 5). EPA’s 2016 MS4 General Permit
Remand Rule made this a federal requirement for Phase II MS4 permits by requiting that permit
terms and conditions “be expressed in clear, specific, and measurable terms” (40 CFR 122.34(a)).
Although limited in force and effect to the Phase II program, the Remand Rule can be a driving
force for the improvement of permit language across the national program. Many permitting
authorities remain unclear as to whether these provisions should be applied in Phase I permits.

To assist permit writers in implementing the Remand Rule, EPA published a series of compendium
documents that spotlight examples of MS4 permit language that qualify as “clear, specific, and
measurable.” For example, through excerpts from existing permits, the 2016 Compendinm of MS4
DPernutting Approaches Part 1: Sise Minimum Control Measures illustrates the types of permit provisions

12
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addressing the MCMs that are considered clear, specific, and measurable requirements under the
final Remand Rule.

Focused, flexible, and effective. While having clear permit requirements is extremely important to
permitting agencies and permittees, there is also a need to further consider the effectiveness of those
requirements. Some commenters on the Remand Rule suggested that expecting permit requirements
to be “focused, flexible, and effective” would help facilitate improvements in program effectiveness.
Flexibility in environmental regulations and permits has long been a topic of discussion and has
proven difficult to achieve while ensuring requirements are clear, measurable, and enforceable.

Outcome-based with multiple benefits. In recent years, there has been an increasing focus on
pursuing approaches to urban stormwater and infrastructure management that are watershed-based
and driven by specific outcomes. The focus on outcomes appears to stem from an increasing
interest in ensuring that program activities are effective in
protecting and improving water quality. This shift
encourages achievement of multiple objectives with a
greater emphasis on water quality, water supply
augmentation, reduction in flood risk, and improvements
in infrastructure and amenities. In “Ten Emerging
Stormwater Management Best Practices,” Andrew Reese
identifies resiliency planning as the greatest present driver
in the sector. This holistic approach has the potential to
deliver important co-benefits, “creat|ing] economic
resurgence in some sectors, capital investment, and
neighborhood revitalization” (Reese, 2016, p. 13).

Recognizing local program resource issues and regulatory inflexibility. Local programs’ ability
to implement changing regulatory requirements and expanding management objectives is often
constrained by resource limitations. This is further complicated by the common practice of
incorporating additional permit requirements over successive permit terms without reducing or
modifying existing progtam requitements that may be less impactful. This practice of adding new
requirements without removing or revising preexisting obligations is sometimes justified based on
anti-backsliding or other concerns but, in some cases, can also be attributed to permitting habits and
inertia. In some cases, permitting authorities have preferred not to make significant changes when
reissuing MS4 permits, asserting that their existing permits are stable and require minimal
adjustments. This approach may be appropriate in some cases, but wotkshop participants identified
many areas in which permit revisions should be considered to address new challenges and enable
improvements in program performance. HPA, states, and local programs have a shared interest in
ensuring that programs (and associated permit requirements) focus on the most productive
approaches for positive environmental outcomes.

13
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2 MS4 WORKSHOP OVERVIEW

In December 2017, EPA Region 9, with assistance from EPA Headquarters and in partnership with
the State of California, invited 29 stormwater experts from across the country to Oakland,
California, for a two-day workshop titled Inproving Stormmwater Permitting and Program Implementation
Approaches (full list of workshop participants included in Appendix
A). The workshop was designed to explore the effectiveness of

various program clements and requirements to identify possible Nenprajit

& Trade

changes to permitting approaches that would support more effective R E"A&RS%‘"”S

program implementation. J"

Through facilitated dialogues, participants were asked to reflect on Al
their own first-hand expetiences with MS4 permitting and program ) "\ Regulators
implementation. To promote honesty and openness, participants ‘ :
agreed that the viewpoints expressed would not be attributed to
individuals in this resultant report.

Figure 1. Relative
s . distribution of workshop
2.1 Pre-Workshop Questionnaire participants acrass the sectot,

In advance of the workshop, participants were polled to gauge their attitudes toward specific aspects
of the permitting program by responding to a series of hypotheses. Twenty-nine submissions were
received in total. Respondents overwhelmingly agreed that MS4 permits and programs had high
potential for improvement to realize cost-effective positive environmental outcomes. The elements
identified as having the greatest potential were:

Significant or Little or No
Some Potential Potential
Water-quality-based and TMDL-based permit requirements 97 percent 3 percent
Monitoring and evaluation 97 percent 3 percent
New/redevelopment and post-construction controls 90 percent 10 percent

There was unanimous consensus for the following statements on the pre-workshop questionnaire:
* “Many stormwater programs lack sufficient funding and program implementation capacity.”

* “To be fully effective, local stormwater programs need to invest in sound long-term
¥ ) prag 8
planning incorporating asset management and funding plans.”

*  “Some MCMs and other program elements should be tailored and scaled to emphasize
productive activities and deemphasize less productive activities.”

Respondents were also asked to elaborate on key areas in which MS4 permits and programs can be
improved in the future. Select responses follow.

14



Evolution of Stormwater Permitting and Program Implementation Approaches

“Improving decision-
making through
informative
monitoring and
evaluation and
adaptive
management.”

“Municipalities are
of all different sizes
and jssues; the MS4
program
requirements should
be able to scale
accordingly.”

“[Wider adoption of] asset
management, including of green
stormwater infrastructure (with
effectiveness tracking,
maintenance tracking, and
targeted pollutant reduction
monitoring).”

“Programs need to
be allowed to adjust
to known pollutants
and should not be a
one-size-fits-all....”

Additional questionnaire findings are incorporated throughout the report, where applicable;
Appendix C summarizes questionnaire results.

2.2 Workshop Format

Through a facilitated dialogue, invited representatives from federal, state, and local government, as
well as sector stakeholders (e.g., permit holders, trade associations, nonprofit organizations),
cvaluated MS4 implementation approaches to inform possible changes in NPDES permit provisions
and opportunities to improve MS4 programs. Though EPA, state, and local representatives attended
from around the country, a majority of participants were from California. That made the discussion
California-centric at times, but this report is intended to present ideas that will be relevant across the
country. The workshop included 10 sessions over two days in a format designed to efficiently
identify recommendations specific to vatious MS4 program elements (full agenda included in

Appendix B).

Workshop Sessions

8. New/Redevelopment and Post-Construction
Requirements

9. Water-Quality-Based and TMDL-Based
Requirements

10. Alternative Approaches to Achieving Water-
Quality-Based Requirements

Learning from Program Evolution Over Time
Building Program Capacity

Building Multi-Objective Vision

Public Education, Outreach, and Involvement
Illicit Discharge Detection and Elimination
Industrial/Commercial Program Requirements

Municipal Operations and Maintenance
Programs

NoOwUswNPE

Bach workshop session followed the same general structure:

* Conversation starter. Five- to 10-minute overview by a speaker to outline the regulatory
context, summarize evolution over time, or share a brief example case study.

* Hypotheses review. Presentation of pre-workshop questionnaire responses to help identify
the degree of agreement concerning key lessons learned and improvement opportunities.

* Discussion. In-depth facilitated group reflection.
* Recommendations. Important findings and specific actions discussed to strengthen and

improve the corresponding MS4 program/permit element.

The workshop concluded with a recap of findings to identify arcas of agreement and divergence as
well as issues needing further evaluation.
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This report captures the essence of these conversations so that others may benefit from the
collective expertise. EPA plans to continue working with vatious partners and stakeholders to refine
and implement the most promising ideas for strengthening MS4 programs and enabling new,
innovative permitting approaches.

Figure 2. Workshop participants discussing MS4 ptogtam improvements in Oakland, CA.

16



Evolution of Stormwater Permitting and Program Implementation Approaches

3 RECOMMENDED PROGRAM AND PERMIT IMPROVEMENTS

Duting the workshop, facilitators encouraged patticipants
to identify tangible ways to enhance program
implementation and permit efficiency and effectiveness to
protect water quality. These conversations generated a wide
range of recommendations under the following broad

headings:

¢ Cross-Cutting Recommendations for Capacity
Building and Program Support
(Section 3.1)

e Cross-Cutting Permitting Recommendations Photo: EPA
(Section 3.2)

® Making Public Outreach and Involvement Work for the Program
(Section 3.3)

e Tailoring IDDE to Fit Local Needs
(Section 3.4)

e Tailoring Industrial/ Commercial Programs to Fit Local Needs and Align with
Industrial Permits
(Section 3.5)

® Improving Programs to Address Public Agency Activities and Municipal
Housekeeping
(Section 3.0)

e Streamlining and Strengthening Local Post-Construction-Related Practices
(Section 3.7)

¢ Supporting Water-Quality-Based and TMDL-Based Requirements
(Section 3.8)

The set of recommendations presented in this report is not definitive nor is it exhaustive; rather, this
report is intended to serve as an inspiration for further discussions and follow-on actions.
References to sclect projects or organizations are incorporated throughout to serve as case studies
and examples of related efforts.

In the pre-workshop questionnaire, participants were asked to describe key elements of MS4
program effectiveness. The following are select responses.

“Putting available resources toward the most cost-effective activity that will result in the
greatest environmental benefit.”

“Permits allow stormwater management programs to be tailored to watershed-specific
characteristics and pollutant sources and to be flexible to address emerging issues...”

“Clarity. Enforceability. Linkage to water quality outcomes.”

“Clearly established goals with corresponding performance metrics...”
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3.1 Cross-Cutting Recommendations for Capacity Building and Program
Support

Workshop facilitators structured the workshop around MS4 program elements; however,
participants also raised strategies that apply to multiple elements—or transcend them altogether.
Collectively, the following cross-cutting strategies could improve overall MS4 program effectiveness
and water quality outcomes.

3.1.1 Establish National Stormwater Program Implementation Expectations

During the workshop, participants discussed the need to develop a national baseline for program
implementation expectations. This section focuses on the need to better define national
implementation expectations within the current regulatory and permitting environment; a
subsequent section (Section 3.2.1) focuses more on achieving greater consistency through regulatory
and permit requirement tevisions.

Though MS4 permits are all based on the foundation of federal requirements, they very significantly
across the country in their attributes and requirements—and thus program implementation
approaches vary widely as well. Clearer expectations for national stormwater programs would
significantly improve understanding of the intent of regulatory requirements and encourage
consistency of permits and implementation where appropriate. This could also serve to focus
investments in guidance development and research to improve program capacity.

Workshop participants identified a need for clear expectations regarding demonstrating program
effectiveness and a need for a common set of metrics for evaluating the health and performance of
the stormwater program itself. A critical first step in establishing these expectations would be
defining the characteristics and elements of a professional, successful stormwater program (e.g.,
long-term financial stability, community support).

In discussing the need for clearer program expectations, workshop patticipants noted a potential
dichotomy between secking clearer, more standardized expectations and the desire for flexibility to
tailor programs to meet local needs and interests. It would be difficult to reconcile this potential
tension between the desires for specificity and flexibility. However, the group generally identified a
need to clarify program expectations, including articulating areas in which permitting authorities and
local programs have greater or lesser flexibility in delineating requirements and approaches.

The recommendations presented in this report can serve as a foundation for developing
implementation expectations in several critical areas:

e [ong-term program planning and priority setting.

e Sustainable funding strategy and funding portfolios.
e Asset tracking and management planning.

e [iffective governance structure.

® Public engagement and support, including targeted outreach to voters and key
decisionmakers.
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3.1.2 Advocate for and Build Capacity Related to Stormwater Program Funding

An urgent need to improve funding for municipal stormwater
programs was a common theme du.ring workshop discussions and questionnalrsrespordenits
review of recent publications focusing on stormwater program agreed or strongly agreed with
improvement. As noted above, local programs” ability to catty out  the statement “many

the current program requirements, future regulatory requirements, stormwater programs lack

and expanding management objectives has often been constrained sufficient funding and program
by resource limitations. Workshop participants identified several implementation capacity.”
programmatic changes and capacity-building strategies needed to

support sustainable funding of stormwater programs. There is a need at both the state and national
level to advocate for reliable stormwater program funding, and improve awareness of federal, state,
and innovative public-private funding sources and financing strategies available for stormwater-
related projects and programs.

100 percent of pre-workshop

For various reasons, many communities have not been able to develop successful funding
mechanisms for their stormwater programs. In most communities, the public lacks basic
understanding of stormwater management and of the valuable services stormwatet programs
provide. Some workshop participants suggested that the
vagueness of the MEP standard and inconsistency of One possible model for a stormwater
MS4 permit requirements across the country can hinder fund!ng rr‘lechamsm - cotrimynlty-based
. . public-private partnerships like the Clean

community efforts to secure adequate, dedicated . .

. ) Water Partnership. Implemented in 2015 by
funding. General funds, grants, and other readily

) i ; Prince George’s (a Phase | permittee in
available sources rarely provide sufficient resources to Maryland), this is a 30-year agreement

sustain local programs. State or local laws make it between the municipality and the private
challenging to establish stormwater utility fees or other sector to retrofit 15,000 acres of
dedicated funding sources in some areas. In addition, impervious surfaces for improved

many localities simply have not been able to effectively stormwater management. The relationship
communicate the needs and benefits of a well-funded is designed to lower the costs of regulatory

compliance through innovative technology,

and well-functioning stormwater management program 1 ;
finance, and shared risk.

to garner the local support needed to secure funding.

Forming a stormwater utility is often a key step in obtaining adequate funding. The number of
stormwater utilities (most with dedicated fees) has almost tripled over the past 10 years (see Figure 3;
Campbell, Dymond, Key, & Dritschel, 2017). However, even now less than one quarter of
stormwater programs are organized as formal utilities, and those without utilities often have
difficulty competing for funding with other formally recognized local departments (e.g., wastewater,
drinking water, transportation). Moreover, many stormwater utilities have been unable to obtain
support for adequate fees to fund ongoing operations and/or repayment of loans or bonds that fund
capital expenditures. Finally, some workshop participants noted that there are pros and cons to
setting up separate stormwater utilities as compared to integrating stormwater, wastewater, and/or
drinking water governance. Participants indicated that additional guidance on design of utilities and
fee funding programs would greatly assist communitics in addressing these funding needs.
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Number of Stormwater Utilities Nationwide
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Figure 3. Graph depicting the growth of stormwater utilities actoss the country
since 2007.

For many programs, identifying a sustainable funding source is a crucial prerequisite for many of the
recommended program improvements outlined in this report. While EPA, some states, and other
organizations have conducted outreach to help familiarize local program managers with funding
options, workshop participants indicated that more needs to be done.

Participants noted that local programs would benefit from additional training and guidance on
effective outreach and communication methods to build local support and assemble necessary
funding. Local programs (and smaller programs in particular) urgently need assistance in building
their skills in explaining to the voting public and elected officials the vital roles of local stormwater
programs in protecting water quality, reducing flooding risk, augmenting water supply, greening
urban streetscapes and landscapes, and achieving other urban water management objectives.

3.1.3 Increase Research and Enhance Guidance on BMP Performance and Cost

Thete is acknowledgement in the stormwater sector that performance of
structural and non-structural BMPs” (both green and gray) needs to be
better measured and reported for existing approaches and new
technologies as they come to market. Workshop participants noted that
lack of reliable and accessible to performance, effectiveness, and cost
information is a hindrance to the stormwater program. Available data
and information are particularly limited concerning effectiveness and
costs of non-structural BMPs such as public education, illicit discharge
controls, and inspections of municipal, commercial, and industrial
facilities. Improving data and information about BMP performance and
costs is needed to improve the capacity of local programs, public

Photo: EPA | agencies, and private parties responsible for stormwater management to

#In the stormwater program there is often overlap and ambiguity in the terms used to desctibe practices to control the
volume and/or quality of stormwater runoff (e.g., post-construction BMPs, permanent stormwater controls, structural
BMPs, non-structural BMPs). For simplicity and consistency, this report uses “BMPs” to include these types of control
measures in both gray and green infrastructure applications.
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select the right BMP approaches to target local conditions and pollutant problems.

Some initial efforts are underway already to improve BMP
testing and validation. For example, WEF is developing
the National Stormwater Testing and Evaluation for
Products and Practices (STEPP) Initiative, aimed at
validating the petformance of innovative stormwater
management technologies to accelerate widespread
adoption. Meanwhile, the Water Research Foundation, or
WRF (formetly the Water Environment and Reuse
Foundation) and other sponsors continue to advance their
International BMP Database, which is well-positioned to
help disseminate findings from STEPP. However,
workshop participants noted a need for more research and

WREF has identified stormwater as a
priority research area and provides
funding and technical support for related
efforts. Its International BMP Database,
supported by EPA, the Federal Highway
Administration, the American Public
Works Association, and the
Environmental and the American Society
of Civil Engineers, includes more than 600
studies on BMP performance and is
designed to promote more effective
stormwater solutions.

information sharing to improve coverage in BMP effectiveness reporting.

Permittees, regulators, and other interested parties alike need to have confidence that selected BMPs
will provide the intended levels of performance. Workshop participants highlighted several
challenges with the current state and use of BMP performance information.

e BMP cost is typically discussed in terms of design and construction/installation and does not
generally include maintenance or a clear expectation of useful life. This makes it difficult, if
not impossible, to weigh the costs and benefits of a chosen practice or potential alternatives
and confounds efforts to perform effective long-term planning.

* BMP databases often lag in providing information about newly emerging stormwater

management technologies and practices (e.g., real-
time control methods). This makes it difficult for
local programs to become aware of or endorse the
use of new technologies for stormwater
management.

e The effectiveness of BMP use in specific locations
depends on watershed, hydrological, and
community characteristics that BMP databases
generally do not address.

e BMP databases are often so complicated that local

program managers and designers may not use them.

Recent technological advances are
offering a more dynamic means to
manage stormwater runoff. Real-time
control of stormwater assets is the
application of remote sensors, wireless
communications, and data platforms to
achieve automated management of
stormwater infrastructure in response to
current and forecasted weather events.

® Frequent adjustments (based on updated data or analysis) to BMP performance or efficiency
ratings have presented significant challenges for communities trying to demonstrate
compliance with TMDL waste load allocations (WILAs) or other water quality requirements.
Permittee representatives at the workshop suggested that BMP efficiency ratings used for
TMDL WLA compliance should be maintained for a fixed period (e.g., 10 years) to provide
continuity and give communities a reasonable planning time horizon.

In summary, overall data and information for BMP performance, effectiveness for pollutant
removal, and lifecycle costs should be improved and continually updated to better address different
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pollutants and hydrologic conditions, and to account for newly emerging technologies and methods
that can help improve the cost-effectiveness of stormwater management investments.

3.1.4 Build Capacity for Asset Management

Workshop participants strongly believed that asset management approaches are applicable to many
aspects of the stormwater program and significantly benefit communities. While asset management
has been applied in the wastewater and drinking water

sectors for many years, implementation in the stormwater An asset management program (AMP) is
sector is still relatively recent and has not been widely a “strategic, comprehensive tool for
adopted in the sector. Some workshop participants managing a utility’s stormwater [...]
attributed this to the fact that stormwater systems have system assets to help minimize the long-

term investment in each asset, keeping

not previously been viewed as an urban utility as are _ ;
expenditure at the lowest level that will

services for water, sewer, powet, and communications. o )

Th ; dtoi L q 5 maintain the desired performance and
ere is a need to incentivize and support the meet regulatory requirements” (EPA,

developrr@nt of AMPs for stormwater and encourage 2017a, p. 2).

communities to embrace these approaches.

Capturing and using information on stormwater asset location, age, type, condition, maintenance
history, and cost can help facilitate long-term planning and budgeting, staffing and workflow
analyses, enhanced tracking and reporting, proactive maintenance, development of multi-benefit
projects, and visual demonstration of progress with identified service levels. Stormwater
management assets are particularly diverse and include traditional gray infrastructure, green
infrastructure, and an array of human and capital resources used to implement minimum control
measures. Stormwater management assets are widely dispersed within the municipal landscape and
are often owned and operated by a complex mix of public and private agencies and landowners.
Keeping track of these resources and ensuring their effective operations over time can be a daunting
challenge in the absence of robust tracking and management tools.

Workshop participants observed that AMPs are not widely used within the MS4 program and that
additional training, guidance, case studies, and other tools to build AMP capacity within the
stormwater program are severely needed. Specifically, while considerable literature, case studies, and
other tools concerning AMP exist within the wastewater and drinking water programs, there is a
dearth of information relating specifically to stormwater. An example of this is the lack of a
stormwater infrastructure line-item in the American Society of Civil EBngineers’ 2017 Infrastructure
Report Card, which rates other water-related asset classes such as wastewater and drinking water.
Building capacity to incorporate AMP tools to guide stormwater program management and planning
was viewed by workshop participants as one of the most important and promising opportunities to
improve overall progtam operations.

Asset management for stormwater is further discussed in Section 3.6.1.

3.1.5 Highlight Benefits of Different Planning Approaches and the Importance of
Program Planning

Communities typically develop a stormwater management program (SWMP) plan or similar
document to identify how they will meet permit requirements and other broader stormwater
planning objectives. However, regulatory obligations regarding plan development vary significantly
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across the country—some permitting agencies require significant detail in SWMP plans, some view
SWMP plans as an internal tool not subject to regulatory review/approval, and some may not
require a SWMP plan at all. As a result, there is significant variability in the length, detail, and level
of commitment represented in these documents. Workshop participants indicated that some
variability is appropriate but acknowledged that it would be helpful to establish more consistent
expectations and an understanding of the implications of various planning approaches.

Workshop participants noted that approaches to SWMP plan development also vary widely: some
highly detailed plans surpass 200 pages and consume substantial program resources, while others
may be less than 20. While shorter plans may be sufficient for meeting regulatoty requirements,
workshop participants indicated that some communities and regulators may expect more detail
about the specific implementation actions. In particular, information about needed capital
improvements, associated costs, and the anticipated public benefit may be of significant value to
community decision-makers.

Some permittees at the workshop reported developing multiple versions of their SWMP plans
for different audiences: one for regulators, one to communicate with elected officials and
citizens, and one for internal use. When combined with other planning requirements (e.g.,
TMDL implementation plan, watershed plan), this represents a significant time commitment
that may not result in the creation of well-integrated, long-term plans that effectively guide
program development and implementation over time.

For regulators, plan review and approval can be resource- and time-intensive, sometimes taking
more than a year. In such cases, the permittee can find itself in “regulatory limbo,” uncertain
whether its submitted plan should be implemented or if it must follow a previous iteration. MS4
program auditors that encounter this issue have likewise reported it is unclear which version to use
for compliance evaluation.

Workshop participants acknowledged that the Remand Rule creates new expectations for more
clarity and transparency in stormwater plans. Participants expressed a need for guidance on the
implications of pursuing different approaches. Specifically, they requested more information about
the various planning and analytical approaches, how the various plan elements work, examples of
successful plans, and the pros and cons of various options. There was general agreement that
permits should more clearly identify necessary plan details, the purposes they are intended to serve,
necessary implementation commitments, performance measures, and associated assessment and
reporting expectations. The permits should also describe how plan components address different
program clements (e.g., minimum control measures, water-quality-based requirements) and how they
would be used by permitting agencies to evaluate compliance.

Last, many participants believed communities could be incentivized to develop plans that are
“funded, long-term, [and] multi-benefit” by offering greater regulatory flexibility through tools such
as compliance schedules as provided in 40 CFR 122.47. Other participants asserted that long-term
plans would need enhanced analytical rationales and implementation commitments consistent with
regulatory requirements for compliance schedules before increased regulatory flexibility or time
schedules could be granted. Overall, the group recognized that more robust long-term plans
containing specific short and long-term implementation commitments could assist in securing
sustainable funding, building public support, guiding more thoughtful program implementation, and
demonstrating the ability to comply with permit requirements over time.
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3.1.6 Foster Coordination Across Water Programs

An integrated municipal water plan (stormwater, wastewater,
and drinking water) that holistically considers all sources and
uses for water within a watershed could be a more cost-
effective approach to urban water management than the
siloed management practices many communities now use.

Workshop participants discussed illicit discharges related to
wastewater as an example of an issue that often arises in the
stormwater program but can require cross-program

Stormwater expert Andrew Reese
suggests moving away from siloed
management toward a “one water”
governance model.

“If we change to system thinking and
consider that stormwater is part of a
much larger water resources
program, then the idea of combining
all water agencies into one ‘Water

Resource Department’ is a natural
consequence” (Reese, 2016, p. 12).

coordination to solve. Workshop participants expressed
frustration with the lack of clarity related to illicit discharges
and pollutant levels in stormwater systems caused by leakage
from wastewater collection systems and other problems resulting from aging infrastructure. For
example, some participants asserted that contributions from failing private sewer laterals, cross-
connections, overflows during rain events, and damaged infrastructure are more significant sources
of bacteria than conventional stormwater sources in many areas but cannot be adequately resolved
through the MS4 program. They suggested that local utilities need more coordination to address
such issues. This coordination is often complicated because, in many states, responsibility for
wastewater and stormwater management resides in completely different agencies or in different
departments of city governments.

To facilitate a more integrated approach, participants
suggested that permitting authorities more clearly
delineate the responsibilities of wastewater collection
system operators and stormwater system operators to
detect and correct collection system leakage, including
leakage from private laterals that reaches storm drains.
For example, California has a regulatory system and
permitting program for wastewater collection systems
that includes an AMP-driven approach to sewer system
investigation, maintenance, and renewal. While
stormwater program managers may properly bear
responsibility for tracking down sources of illicit
discharges to stormwater collection systems, most
participants indicated that wastewater system managers
should bear principal responsibility for remedying detected wastewater leakage/spill problems.

Wastewater flowing from a sanitary sewer access
manhole to a nearby storm drain system inlet.
Photo: PG Environmental

This wastewater-related issue was one of several cited examples of the difficulties stormwater
managers face due to fragmented governance and
program silos. Other examples included challenges of
integrating stormwater program management with
projects focusing on stormwater capture for water supply
augmentation, green streets projects aimed at improving
traffic management and urban amenities, and green
infrastructure projects with multiple objectives.
Participants expressed a need for stormwater permits to

Los Angeles County’s MS4 permit creates
an alternative compliance path for
watersheds in which the jurisdictions are
pursuing long-term stormwater
management strategies that address
multiple objectives in addition to water
quality protection.
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create flexibilities and incentives to encourage local program managers to pursue implementation
strategics that yield multiple benefits while continuing to address water quality protection needs.
Some participants also indicated that local programs would benefit from guidance or case studies
that illustrate how programs can take advantage of multi-benefit stormwater management
opportunities within the structure of an MS4 progtam.

Workshop participants also raised the value of coordinating with entities outside the water sector on
cfforts to reduce the amount of pollutants entering the environment through “true source control.”
Many pollutants (e.g., pesticides, metals associated with commercial uses, trash) cannot be practically
or economically controlled at the end of pipe; green chemistry or more environmentally friendly
alternatives that reduce or even eliminate contact of pollutants with stormwater are often more
effective. For example, workshop participants noted that national initiatives to reduce the use of
copper in brake pads and phosphates in lawn fertilizers have resulted in substantial reductions in
these pollutants in urban stormwater, at a fraction of the costs of removing these pollutants at the
end of the pipe. It was noted that progress on this approach will be most effective through work
with agencies that regulate product formulation and use, and businesses that manufacture and sell
these products at the regional or national scale. Legislation may ultimately be needed in some cases
to enable true, meaningful source control.

3.2 Cross-Cutting Permitting Recommendations

As noted above, many permitting authorities and permit holders believe there are significant
oppottunities to improve permitting approaches to mote efficiently protect water quality, pursue
related management objectives, and improve understanding of compliance expectations. Workshop
participants also identified a range of strategies for improving and strengthening permit
requirements. Collectively, these recommendations seek to emphasize more effective approaches,
deemphasize or eliminate ineffective activities, integrate stormwater management with broader
urban water management objectives, and generally improve permit efficicncy.

Workshop participants generally recognized that improvements in MS4 programs have been difficult
to implement in part because permitting authorities have been slow to embrace the need for change.
Many participants argued that MS4 permitting programs are understaffed and have devoted
insufficient resources to providing technical and policy guidance, assisting permittees in program
improvement, and issuing timely permitting decisions and compliance actions. Provision of adequate
resources for EPA and state permitting offices will be critical to facilitating improvements in
permitting and program development.

3.2.1 Clarify MS4 Permitting Requirements and Expectations

Workshop participants identified a need to clarify and standardize permitting expectations in each of
the basic program areas covered by MS4 permits. Fxisting federal regulatory provisions identifying
requirements for MS4 permits are brief and unclear. National guidance has helped articulate
permitting expectations but has enabled neither permitting authorities nor permittees to develop a
common, shared understanding of permit requirements. For example, permitting authorities and
local programs continue to debate the meaning of “maximum extent practicable” and whether it
constitutes a “ceiling” or a “floor” as a basis for permit requirements. As a result, different
permitting authorities vary widely in how they write MS4 permits and how they interpret existing
regulations and guidance. This has resulted in significant differences across the country (and even
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within states) in the structure and effectiveness of permit-
COMPENDIUM OF Ms4 o - : o ot
PERMITTING APPROACHES rcqui%ed program implementation, and in dlfﬁcu.lty adjusting
permit requirements to focus on the most effective
implementation strategies.

As an example of an area with significant variation across the
country, currently there is 707 a national design standard for post-
construction BMP performance (a.k.a., permanent stormwater
controls). Approaches to post-construction regulation vary
widely, resulting in variability in the effectiveness of post-
PART 2 POST CONSTRUCTION STANDARDS construction control practices. Establishing national design
SEPA i standards for post-construction could level the playing field for
fii development, reduce downstream water quality impacts from
development, and facilitate post-construction practices that yield
multiple benefits (e.g., flood risk reduction, water supply
augmentation, and improvement in urban amenities). EPA
contemplated establishing nationwide performance standards to
address runoff at new development and re-development sites and require some level of on-site
retention and/or infiltration; however, that rulemaking effort was deferred in 2014.

Figure 4. Post-construction
standards compendium.

Post-construction is an example of an area where some work has been done to raise national
awareness of different approaches being used across the country. To help permitting authorities to
understand various approaches being used across the country, in 2015-2017, EPA developed a
compendium series of MS4 permitting approaches. Part 2 focused on post-construction
performance standards. This compendium includes examples from existing MS4 permits from 26
states, Washington D.C., and Puerto Rico that have numeric, volume-based, or retention
performance standards for newly developed and redeveloped sites (EPA, 2017a). WEF and other
national and state-level organizations have also provided guidance and case studies to illustrate new
approaches to implementing different facets of stormwater management programs.

While creation of guidance and compendia of examples has assisted permitting authorities and local
programs in making improvements, more needs to be done. Most workshop participants believed
national regulations need to be clarified and harmonized to
create a more coherent baseline expression of national Through a collaborative process,
program and permit expectations. Workshop participants stakeholders created the Minnesota
understood that regulation changes would be difficult to Stormwater Manual to help users better
: s ~ i . manage stormwater. The manual serves
implement and that there is potential for unintended ) o

. . as guidance to communities that put
consequences when regulations are revised. It may be A .
feasibl | s in cl i o recommendations into practice through
caslbie 1o maise Progross 10 CANINOg PErmiting local enforceable standards. The manual
expectations through new or updated policy guidance, but is maintained in an online wiki format and
regulatory revisions might be necessary to fully accomplish is often accessed by users.
this objective.

3.2.2 Consolidate Phase | and Il Requirements

Most workshop participants suggested that there may no longer be a need to maintain the
distinction between Phase I and 1T MS4 communities. One participant noted that when the Phase 11
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regulations were adopted in 1999, it was envisioned that a seamless stormwater program with
common expectations would emerge.

“In developing an approach for today’s final rule, numerous early interested stakeholders encouraged EPA
to seek opportunities to integrate, where possible, the proposed Phase Il requirements with existing Phase
I requirements, thus facilitating a unified storm water discharge control program. EPA believes that this
objective is met by using the NPDES framework” (NPDES—Regulations for Revision of the Water Pollution
Control Program Addressing Storm Water Discharges, 1999, p. 68736).

In the pre-workshop questionnaire, 79 percent of respondents agreed or strongly agreed that
“Requirements for larger (Phase I) and smaller (Phase IT) communities should converge over time.
In most cases, the Phase II permit requirements should be the consistent “floor” for the Phase I
permits.”

The categories of “Phase I”” and “Phase II” were conceived to define the initial rollout schedule;
now that the programs have become firmly established, the rationale for maintaining this separation
is less clear. Participants also highlighted potential difficulties (and sometimes benefits) of working
with neighboring jurisdictions in a watershed who are often regulated under different permits with
different requirements. To help foster better coordination and consistency, all programs, regardless
of size or age, should work with similar requirements.

A few participants disagreed that Phase I and Phase II requirements should converge, arguing that
the differences in jurisdiction issues, size, and capacity are too great to expect all permittees to meet
consolidated requirements. Most participants agreed that some attributes of a larger program, such
as extensive water quality monitoring, may not be appropriate for smaller communities, and in all
cases, the permit and resulting program should be scalable to fit municipal /watershed characteristics.

Aligning permit requirements and eliminating the distinctions between Phase I and Phase IT permits
could assist local jurisdictions in developing cooperative, watershed-based implementation strategies
with their neighbors (whether under the auspices of a single permit covering multiple jurisdictions,
general permits, or separate individual permits). Moreover, as permitting agencies issue mote
watershed-scale and regional-scale Phase I permits that address all communities (including smaller
Phase 1ls) within a geographical area, keeping the two classes of community sizes may become
increasingly inequitable. As discussed above, regulatory revisions and/or more detailed policy
guidance would be necessary to carry out this consolidation of Phase I and Phase II programs.

3.2.3 Provide Flexibility in MCM Requirements

Workshop participants recognized that all MS4 permits need to include MCMs, but the group
strongly believed that permits should provide increased flexibility in addressing MCM requirements.
Concerns were raised that many MS4 permits provide little discretion in MCM implementation and
do not enable permittees to adjust implementation based on local preferences and lessons learned
over time. As discussed in detail under each of the MCM sections to follow, participants indicated
that permittees should be able to tailor specific MCMs based on local settings, preferences, and
pollution management objectives. Rules and/or guidance should be revised to clarify that permitting
authorities have the flexibility to adjust MCM requirements to increase focus on measures that yield
tangible benefits and reduce emphasis on MCM:s that yield little ongoing benefit.
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3.2.4 Explore Options to Provide Longer Planning Timeframes for Permittees

Mandgiiigstormwater aver thellong Stormwater permits under the NPDES program must be
term can create opportunities for reissued at least every five years. This gives permitting
communities to rediscover rainwater as  authorities the opportunity to assess a program’s progtess

a resource, invest in resilient toward water quality goals and to adjust implementation
infrastructure, revitalize urban requirements. However, many permittees have expressed
waterways, and introduce green space that this relatively short period can be a major planning
that make urban areas more livable impediment.

(EPA, 2016a).

Workshop discussions indicated that it is difficult to strike
an appropriate balance between long-term planning and implementation stability, on one hand, and
short-term accountability to ensure prompt implementation of water quality controls, on the other.
For many stormwater management projects, the five-year permit term is shorter than the time
needed to secure funding, complete designs, obtain regulatory approvals, and carry out construction.
Even for program elements that can be implemented more rapidly, it can be difficult to demonstrate
the effectiveness of specific projects and programs in achieving water quality improvements and to
cvaluate compliance within that timeframe.

Ongoing concerns that permit requirements may EPA Headquarters has embarked on a

substantially change from permit to permit have made Long-Term Stormwater Planning pilot
many municipal program managers reluctant to commit effort with several communities across the
to long-term planning and implementation, including country. This voluntary effort is
long-term financial planning. Many permittees have encouraging communities to think and
found it particularly challenging to plan and secure plan beyond the five-year permit terms
funding for controls to address water-quality-based and identify strategies that may be as far-

reaching as 20 to 30 years. With a focus on
tangible benefits to the community, this
effort is geared toward building local

requirements. Some participants indicated that financial
limitations of municipal progtams make it infeasible to
demonstrate significant progress in stormwater control in capacity over time to improve local water
any five-year permit term. Together, these concerns may quality. A community’s long-term

have created disincentives for local programs to develop stormwater plan (or aspects of it) may be
stable, long-term program plans; carry out the work incorporated into an MS4 permit.
necessary to secure sufficient, stable funding; and

implement sufficient controls to meet water quality goals. Some workshop participants indicated that
longer timeframes would result in greater stability and regulatory certainty; in some instances, it
could also make project financing easier. Tools such as compliance schedules have been used in
some stormwater permits to transcend the five-year term.

However, several workshop participants raised concerns about extending compliance timeframes.
They suggested that to extend schedules would reward poor performance and slow implementation
progress. Several participants cautioned against using compliance schedules unless very rigorous
regulatory requirements for granting compliance schedules are met, including provision of specific
interim implementation milestones.

Some participants suggested that requirements for providing compliance schedules for stormwater
permits (and for considering financial capacity in assessing the need for compliance schedules) are
unclear and that additional guidance is needed to inform development of workable compliance
schedules. To support the possibility of creating the space for longer planning and implementation
timeframes, some workshop participants called for the development of a compendium of
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compliance schedules in MS4 permits, including information about how they were calculated and
applied, and guidance explaining more clearly how compliance schedules could be appropriately
created for MS4 permits.

3.2.5 Develop Transparent Compliance Assessment Expectations

Many MS4 permits across the country have expanded in length and complexity as new program
elements and water-quality-based concerns have evolved over time. Similarly, many municipal
programs have become more complex and now involve duties by multiple city departments and
private parties. Some workshop participants noted that the complexity and number of permit
requirements coupled with the need for multi-departmental patticipation increases the likelihood of
non-compliance. Permitting agencies and permittees in the workshop expressed concerns about the
difficulty of assessing compliance with these more complex permits and ensuring that local
programs are doing what is necessary to stay in compliance. However, some participants also noted
that assessing compliance with broad, vague, and/or discretionary permit provisions is also difficult.

During the workshop, there was also extensive discussion about the pros and cons of assessing
permit compliance and program progress based on evaluation of water quality results, changes in
discharge characteristics, and/or implementation of programs and practices designed to reduce
runoff and pollutant loading. Tt was recognized that assessing compliance based solely on water
quality results can be difficult for municipal stormwater due to its variable nature, the complexities
of urban drainage systems and governance, and difficulties of associating stormwater control actions
with water quality responses. Most participants agreed that receiving water monitoring, stormwater
cffluent monitoring, and program activity assessment are all critical components of a viable
implementation and compliance assessment strategy. There was general agreement that more care
needs to be taken in designing these assessment components and clatifying in permits how they
would be used to support compliance evaluation.

Overall, many workshop patticipants expressed the need for clearer guidance about how compliance
should or will be evaluated with increasingly complex MS4 permits (i.e., a clear compliance strategy).
This, in turn, could help enable program managers to explain to elected officials and other funders
why certain program resources are necessary to ensure the municipality complies with permit
requirements.

Several participants discussed the benefits of a program auditing approach, through which the
permitting authority periodically evaluates local program performance. Audits can enable permitting
authorities and permittees to work together to identify issues and corrective actions. Participants
noted that audit checklists help both permitting agencies and permittees understand the scope of
audits in advance and assist permittees in achieving permit compliance.

Some participants urged a departure from the historical model of “permit issuance — implement —
report — inspect — enforce” and instead envisioned a more collaborative strategy. Implementation
of more collaborative approaches assumes both permitting authority and permittee have sufficient
staff resources to support more intensive interaction and collaboration.

A possible strategy could emphasize the following steps early in the permit cycle:
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* In-person meetings between permitting authorities and individual permittees or groups of
permittees to discuss the requirements, set clear expectations and performance measures,
and resolve ambiguity. Identify requirements or program areas that could present challenges.

* Through eatly implementation determine if unforeseen or predicted challenges materialize
and work to collaboratively identify and promote solutions. Accomplish this through
inspections, annual report reviews, or in-person meetings.

e Identify solutions and best practices and modify expectations, if needed and appropriate.
Effectively disseminate information and meet with permittees individually or as a group to
reset expectations.

Coupled with the compliance strategy is the need to adequately fund permitting authority oversight
staff. With adequate funding, the oversight staff can stay abreast of program activities, successes, and
challenges. They can meet with local program staff and have time to review annual reports, ask
follow-up questions, and address questions form the permittee. They can also communicate
important lessons learned by other stormwater programs to the broader permittee stakeholder group
in a region. With adequate funding, oversight activities could help address issues before they lead to
non-compliance, reduce the time for return to compliance, and help clevate the overall effectiveness
of the stormwater program.

3.2.6 Improve Monitoring and Reporting Approaches

Throughout the workshop, participants repeatedly highlighted the important role of monitoring,
tracking, and reporting in the MS4 program. In the pre-workshop questionnaire, 97 percent of
respondents identified this aspect of the program as having “significant potential” or “some
potential” for significant improvement (defined as cost-effective positive environmental outcomes).
This topic was discussed in much greater detail in a similar workshop held in March 2018 and will be
addressed in the forthcoming report about that workshop to be issued later in 2018.

3.3 Making Public Outreach and Involvement Work for the Program

An informed public can take steps to lessen their impact on local water quality through behavioral
changes and may be more likely to support proposed stormwater initiatives (including financial
support). Requirements for public education and outreach are
included in both the Phase I and Phase 11 MS4 programs. The
degree of permit specificity is highly variable actoss the
country—some MS4 permits identify specific topics and actions
for education and outreach, while others put the onus on the
permittee to identify these components in their SWMP.

Overall, workshop participants characterized public education
and outreach as one of the more frustrating and challenging
aspects of the MS4 program. Participants also expressed some Photo: EPA
skepticism about potential for significant improvements to the public education and outreach
program, with 34 percent of respondents in the pre-workshop questionnaire indicating that there
was “little potential” for improving environmental outcomes through additional investments in
public education.
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Most participants agreed that traditional stormwater communication approaches are largely
ineffective, except for a small percent of audiences, and that more work is needed to improve
understanding among program managers about messaging methods and vocabulary that are more
likely to work. Several noted a need for more research on the effectiveness of public outreach
methods in improving water quality outcomes, as well as a need to disseminate information about
the relative effectiveness of different outreach methods more widely.

3.3.1 Coordinate Efforts at Various Scales

Coordinated, strategic outreach and education can require significant investment. This is especially
challenging for smaller communities with limited funding and staff (e.g., some Phase II permittees).
Some program managers participating in the workshop suggested they take the same approaches
year after year because they do not know how to make

improvements and are concerned permitting authorities Surprisingly, a national campaign
would not allow significant changes. approach has not been used for
stormwater public education. Area-
Workshop participants suggested that scaling efforts up to wide programs and even state-wide
the state, regional, or national level would allow permittees programs have been developed, but the

to pool resources for the collective good and could prove to  €ost and performance advantages of a
be a more effective method for stormwater-related natio.nal stormwater quality campaign
education and outreach than expecting individual TSN Utepped RYSh. atda,
jurisdictions to develop and implement their own overall

public education efforts. A national-level campaign would have the benefit of consistent messaging
about universal stormwater management concerns, which may be superior in effect to local
programs using varied approaches and messages. At the workshop, a mix of national, regional, and
local scale messaging approaches was discussed.

3.3.1.1 National Approach

Discussions during the workshop centered around large- WEF’s Rainfall to Results report lists
scale partnerships as an approach that is potentially more community engagement as one of six
cost-cffective for nationally relevant messaging than locally national objectives for the stormwater
or regionally focused efforts. Water trade associations tend sector to enhance “decision-making
to be well-versed in messaging and outreach, so there may capacity and financial support needed
be opportunities for collaborations with such organizations. ~ for sustainable stormwater programs”

(WEF, 2015, p. 45).

e The National Municipal Stormwater Alliance
(NMSA), an “alliance of state and regional groups made up of MS4 permittees,” secks to
make stormwater programs more effective and help ensure clean water throughout the
country. One of its primary missions is to “improve public understanding and engagement in
stormwater solutions.”

e The Water Environment Federation (WEF) trade organization has been increasingly
involved in the stormwater sector in recent years, establishing a Stormwater Institute in
2015. In November 2017, it convened a small-group workshop of various stakeholders to
focus specifically on “messaging” in the national stormwater program.

e EPA Headquarters and EPA Region 9 have recently initiated efforts to improve
understanding of effective stormwater program messaging and disseminating information to
states and local programs about how to improve stormwater program communications.
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Participants expressed support for aligning the activities of EPA, states, and permittee associations
in developing stormwater communication tools and developing specific outreach and education

tools and resources for use by local programs. To pull these various efforts together and develop a
successful broad-scale stormwater education and outreach program, the following ingredients will

likely be needed:

® A clear leading organization (e.g., national stormwater association, White House Ad
Council).

* Collaboration among stakeholders across the sector and country including EPA, states, local
programs, and interested research and permittee associations.

* A source of funding for program development and implementation (possibly resources from
a national organization and/or permittees “buying into” the program); and/or

® Coordination with regulatory partners to create a compliance pathway that allows a
permittee’s participation to satisfy some or all its education and outreach requirements.

3.3.1.2 Regional/Local Approaches

As workshop participants acknowledged, outreach methods effective in one area may not work in
another, so stormwater messaging needs to be sensitive to regional and/or local conditions,
priorities, and values.

Some initial efforts at regional communications approaches are underway. In its MS4 Permit
Improvement Guide, EPA has taken a first step in encouraging

collaboration for adjacent Phase II communities: “EPA California’s 2013 Phase Il MS4
encourages permittees in a geographic area to establish permitaliows permittees to

. . - : select whether to (1) contribute
cooperative agreements in implementing their stormwater ;
ams” (2010, b, 7 to a countywide stormwater
programs™ P 7). program, (2) contribute to a

regional outreach and education

One concern raised for a collaborative approach is that public collaborative effort, (3) fulfil

outreach and involvcmenF expectations may vary bcrwccn. . requirements on their own, or (4]
smaller Phase 11 communities and larger Phase I communities, implement a combination of

yet little effective guidance is available to assist communities in these options.

determining the right level of investment in program

communication efforts.

3.3.2 Increase Flexibility and Encourage Targeted Efforts

An effective outreach campaign can help advance water quality goals by drawing awareness to
stormwater issues with the right audiences. There was widespread interest at the workshop in
changing the emphasis of current public outreach and involvement efforts toward higher priority
concerns. Many participants indicated that if they had the flexibility to reshape their public outreach
and involvement efforts, they would like to focus these efforts to help build support for their
programs and understanding among voters and elected officials about the need to better fund
stormwater programs and the importance of progressive stormwater management (e.g., to protect
valued water uses, reduce flooding risk, augment water supply, and enhance urban quality of life).
Participants noted that demonstrated public willingness to pay for stormwater services is an
excellent indicator of the effectiveness of public outreach.,
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One MS4 participating in the
workshop contends that it could be
more effective with greater flexibility
to prioritize its public outreach
approach. Its permit stipulates
education focus topics and metrics
(e.g., number of school-aged children
reached and citizen events held
annually). Though the permittee
would like to conduct targeted
outreach to garner public and political
will for passage of a stormwater utility
fee, program time and resources are
finite. The participant noted that the
ultimate assessment of program
effectiveness is whether stakeholders
are willing to pay for it.

Improving opportunities for meaningful public involvement
in program planning and decision-making was of interest to
several participants as well, since they recognized the value of
stakeholder inclusion in building political support for their
programs.

Some participants also expressed a desire to enable local
programs to target public outreach and education more
specifically to pollutants and behaviors of particular concern
(c.g., trash and littering) rather than continuing generic public
outreach campaigns. Concern was expressed that it could be
difficult to persuade permitting authorities to approve
substantial narrowing of public communications to target
specific issues and opportunities.

Workshop participants suggested that broad, general
messaging at the local level tends to have limited
effectiveness. Without being ovetly presctiptive, permits

should encourage more targeted approaches with specific, locally relevant calls-to-action (e.g;,
practice responsible fertilizer and pesticide use, dispose of trash propetly, support a fee funding
initiative). Message repetition is also important; participants agreed that investments in public
education and outreach need to be continued and adapted over time based on evaluation of
successes achieved, lessons learned, and new challenges.

EPA has already expressed support for a flexible approach to public outreach, as the MS4 Permit

Improvement Guide states:

“BPA recommends that the permit be written to allow the permittee to identify priority issue(s) not
listed that may contribute a significant pollutant load to stormwater. For Phase I, individual permits,
it may be appropriate for the permit writer to specify the priority issues based on known issues,
monitoring data, historical trends, etc. Phase IT general permits will likely need to allow for more
flexibility in selecting priority issues” (EPA, 2010, p. 21).

However, workshop participants indicated that this flexibility is not always incorporated into
permits, or it is not expressed in a way that truly enables them to focus on their own priority area(s)
without also addressing the general areas identified in the permit. In instances where a permittee
demonstrates that a change in focus will not result in an overall reduction in effort and/or is likely to
significantly more effective, a mechanism in permits such as an “off-ramp” or alternative compliance
pathway could allow for development of alternate program investment priorities.

There was a strong sentiment expressed at the workshop that these challenges could be met by
improving technical support for public outreach and education program design and targeting, and by
sending clear signals to permitting agencies that these requirements can be substantially tailored to
meet local interests, issues, and capabilities. Representatives from several national and state
otganizations and agencies expressed interest in cooperating to improve messaging tools and
strategies, develop training to help local program tailor their messaging to address their highest
priorities, and clarify flexibility in permitting regulations to facilitate adjustments in MS4 permit

public outreach requirements.
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3.3.3 Improve Stormwater Messaging Programs

Workshop participants expressed the strong view that public outreach approaches need significant
improvement in how they communicate the need for and costs of implementing sound urban
stormwater management. Investing in public education and outreach to change polluting behaviors
and highlight the value of water has not yiclded commensurate understanding of how stormwater
systems work and how local programs deliver services and benefits that the public values (e.g.,
improved water quality, reduced flooding risk, urban greening, water supply augmentation). In most
communities, there is little understanding of the costs of these services or the need for sufficient,
stable funding. As a result, most local programs face severe difficulties in building sustainable
program capacity.

Workshop participants identified an urgent need to develop improved messaging strategies and tools
to help local programs build local understanding of stormwater management services, costs, and
benefits, which will help secure public support for program funding initiatives. These tools should
cnable local programs to demonstrate how effectively use resources and implement projects that
make meaningful differences to the community.

3.4 Tailoring IDDE to Fit Local Needs

Untreated and unpermitted flows to storm sewer systems have a negative impact on local water
quality, which is amplified during dry weather without the diluting effect of runoff. Thus, Phase I
and Phase II programs are both required to seek out and
climinate illicit discharges to their systems. Illicit discharge
sources can be direct (e.g., improper disposal of waste,
illegal connection) or indirect (e.g., infiltration through
cracked pipes). Since such discharges are often episodic in
nature, detection can be especially challenging.

Developing a storm sewer system map is a foundational
requirement for identifying pipes and other system assets,
characterizing existing flows, and enabling more efficient
elimination of illicit discharges. Variables such as land use,
precipitation, and system type (combined versus separate
sanitary sewers) can influence whether certain areas are more likely to have issues with non-
stormwater flows to the storm sewer system. Workshop participants underscored the need to
perform system mapping, catchment delincation, and an initial systematic investigation of the system
to detect system vulnerabilities and illicit discharges.

Photo: EPA

Urban Stormwater Management in the Y ©tkshop participants agreed that eliminating illicit

United States, a 2009 report by the discharges should be a continuing priority. There was also an
National Research Council (NRC), acknowledgement that regional characteristics (e.g., age of
estimates that 2 to 5 percent of all system, climate) may have a significant bearing on the
outfalls may be experiencing illicit effectiveness of traditional IDDE program activities, such as
discharges at any given time (p. 413). dry weather outfall screening. In the pre-workshop

questionnaire, 90 percent of respondents indicated
agreement or strong agreement that some common elements of IDDE programs should be retained
(c.g., system mapping, public complaint hotlines) even if system surveillance is reduced.
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Workshop participants acknowledged that reducing the overall outfall inspection frequency could
cnable the program to increase IDDE activities in higher-risk areas or reallocate scarce program
resources to other, more effective implementation activities. Workshop participants also generally
agreed that permittees should have outfall screening frequencies should adoption of asset
management planning systems would greatly assist assessment, planning, and implementation of
IDDE program adjustment and targeting.

3.4.1 Enable a More Focused Approach to Outfall Screening

Workshop participants indicated that the emphasis of IDDE programs may need to change over
time. After initial efforts to inspect the entire system, it may be appropriate to reduce inspection
frequency in areas where illicit discharges are less likely or less potentially harmful. A new permittee
would need to identify and characterize its system, whereas a permittee that is continuing coverage
may have already established an adequate bascline for evaluating the effectiveness of outfall
screening and system inspection activities in its jurisdiction.

Participants suggested that certain areas of a storm sewer

: ; - A ) All respondents to the pre-workshop
system should be identified as screening priorities while

questionnaire agreed or strongly

others could be de-emphasized based on local characteristics agreed that some MCMs and other
identified during the initial system assessment and outfall program elements should be tailored
monitoring. In areas where no issues have been identified and scaled to emphasize productive
over an extended petiod or whete piping systems are activities and deemphasize less
relatively new, it was suggested, communities should be able productive activities.

to redirect their resources to othet program activities rather
than continuing to screen these locations at regular intervals.

In its MS4 Permit Inmprovement Guide, EPA has indicated support of a strategic approach: “Regular
field screening of outfalls for non-stormwater discharges needs to occur in areas determined to have
a higher likelihood for illicit discharges and illegal connections” (EPA, 2010, p. 24). The guide
recommends that permits require some level of dry weather screening activities in priority areas
throughout a permit term. However, based on discussions with stakeholders during the workshop, it
was clear that many MS4 permits do not provide enough flexibility or guidance on how to tailor
screening activities to better balance effectiveness with resource expenditure.

In instances where screening efforts have proven effective, the permit writer could incorporate
provisions to incentivize the continuation of these activities; otherwise, resources could be
reallocated to support more impactful efforts areas of the program. For example, if a permittee has
screened outfalls for years without identifying an illicit discharge, the program could have a permit
pathway to substantially reduce outfall screening frequency and invest those resources in a more
effective effort.

Participants indicated that while national guidance recognizes the validity of adjusting IDDT
programs to focus on higher-risk areas, additional guidance is needed to prompt permit writers to
work with permittees to make these changes in permits. Specific examples illustrating how to adjust
permit requirements to provide flexibility in IDDE programs could help spur permitting authorities
to implement such changes.
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3.4.2 Establish Clear Guidance on Addressing Elevated Bacteria Levels in Stormwater

The significant health risk posed by human pathogens in
stormwater and its link to leaking systems was raised as a
significant concern during the workshop given challenges
with efficient source identification/tracking. Many
jurisdictions have found that high bacteria levels in
stormwater discharges have cross-connections with sewage
collection systems and laterals, as well as other local sources
of human fecal bacteria (e.g., homeless encampments and
illegal dumping of human waste).

Photo: EPA Participants recommended the development and issuance of
guidance materials to support improvements in two main areas: (1) effective methods/processes for
identification of bacteria and (2) how to address bacteria sources associated with cross-connections.

During the workshop, participants described how several communities have effectively tailored their
IDDE efforts to focus on human pathogen source tracking methods. Some participants suggested
that EPA and/or States support development and
endorse implementation of methods that effectively
target human-related pathogen soutce detection and
control and create permit language to facilitate these
efforts. However, other participants noted that
current national bacteria indicator criteria and beach
action levels do not distinguish between animal and
human soutces of bacteria. Moreover, in cases where
applicable state water quality standards do not
distinguish between human and animal sources, a
stormwater control strategy based solely on detecting and controlling human sources may not result
in attainment of applicable standards.

The NRC report Urban Stormwater
Management in the United States underscores
the importance of IDDE program activities in
identifying the presence of harmful human
pathogens. It suggests prioritizing “waters with
a contact-recreation use designation that have
had multiple exceedances of pathogen or
indicator criteria in a relatively short period of
time” (NRC, 2009, p. 233).

EPA Region 1 (New England) has many
jurisdictions with older sewer collection
systems—in many cases with portions of
combined sewers—that often have cross-
connections between lines that convey sanitary
waste and those that are intended for
stormwater only. As part of the Clean Charles
Initiative, EPA developed a methodology to
detect sources of human-related illicit
discharges through sampling for compounds
normally found only in human waste (e.g.,
caffeine). This method has been incorporated
into a new MS4 permit in the region. The new
permit requires priority areas to be screened
using this method within 5 years of permit
issuance and all other areas within 10 years.

Local examples of approaches for targeting human
sources of fecal bacteria for were briefly discussed
during the workshop. When tests from water quality
sampling activities return a high bacteria count,
some local programs seek to identify the
contamination type to determine the best
intervention. The first step is to differentiate
between human and animal sources (e.g., water fowl,
raccoons, deer). Common assessment
methodologies (e.g., microbial source tracking) can
be difficult, labor-intensive, and expensive. Yet
some participants view this chemical
“fingerprinting” process as critical for source
identification and implementing targeted mitigation
strategies. Workshop participants noted that a
compilation of available research and methods
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addressing the advantages and disadvantages of human source targeting approaches would be useful
to MS4 programs.

In instances where human pathogens are positively identified, workshop participants expressed the

need for clearer guidance on methods that effectively address

various sources (e.g., failing laterals, collection system leakage, illegal ~ Scientists at Lawrence

dumping, and homeless encampments). It can be difficult for Berkeley National Laboratory
i 5 have developed a new

stormwater program operators to compel controls on activities b -

. . .. technology called “PhyloChip
outside their current local regulatory authorities. For example,

o . . which uses DNA analyses to
failing or pootly located private septic systems and sewer laterals identify bacterial species. This

have been identified in some areas as significant sources of high technology has been used in
bacteria levels in stormwater collection systems during dry and wet some stormwater source
weather. Participants indicated a need for clearer guidance about tracking efforts.

regulatory options for addressing these types of sources.

3.5 Tailoring Industrial/Commercial Programs to Fit Local Needs and Align with
Industrial Permits

Industrial facilities across the country are required to obtain
direct permit coverage from their NPDES permitting agencies
to cover stormwater discharges from their process areas. The
permitting agency then has authority to evaluate compliance
with permit conditions and pursue enforcement, if needed.
Note that these permits generally do not address non-process
areas of industrial facilities (e.g., rooftops and parking lots) that
may constitute significant sources of some stormwater
contaminants.

Meanwhile, Phase I MS4 communities (and some Phase 11 Fhows PG Esrronsnenind

communities) are required to keep inventories of potential industrial and commercial sites within
their jurisdictions, specify control requirements, perform oversight inspections and enforcement
follow-up activities, and conduct on-site water quality sampling when warranted. The main
discrepancy between Phase I and II program requirements is that Phase 11 programs are not typically
required to carry out this level of regulatory oversight.

Opverall, workshop participants believed EPA and permitting authortities need to do more to clarify
and eliminate uncoordinated overlaps between MS4 and industrial permits, share examples of how
industrial and commercial stormwater control strategics can be adjusted and aligned to target higher-
risk areas, and explore melding of IDDE and industrial/commercial program elements.

3.5.1 Reduce Overlap Between Industrial Stormwater Permits and Municipal
Stormwater Permits

Workshop participants stressed the importance of addressing overlap in permit coverage related to
industrial facilities discharging to an MS4. In some instances, regulatory authority under the
industrial or MS§4 permits may not be clearly delineated, leading to cither insufficient coverage or
duplicative coverage of these facilities. Most participants suggested that both industrial and
commercial sources of stormwater pollution need to be addressed as part of the MS4 program;
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however, there was no consensus about what permitting approach would be most effective. A few
participants strongly objected to creating any responsibility on the

part of MS4 programs (and Phase II permittees in particular) to Seventy-two percent of pre-
address industrial site discharges. workshop questionnaire
respondents indicated that
Participants highlighted concerns that current industrial permits clarifying relationships between
may not (1) sufficiently address non-process areas of industrial industrial stormwater permit

requirements and MS4
program requirements in future
permitting actions would be
helpful.

facilities, or (2) adequately encompass commercial and institutional
sources of stormwater pollution. Institutional sources include areas
owned by other units of government (such as schools) that are
often exempt from coverage by MS4 permits, although states are
increasingly included such non-traditional sources in Phase II MS4 permits. Several environmental
groups have petitioned for expansion of permitting coverage to require direct permitting of
stormwater discharges from commercial, industrial, and institutional land uses.

MS4 permittees at the workshop also expressed frustration that their programs must expend
resources to inspect industrial facilities that theoretically should already be covered directly by the
NPDES permitting authority (i.e., state or EPA). There was not a clear consensus within the group
on whether having MS4 permittees evaluate process areas of industrial facilities was an effective use
of program resources. Some participants believed duplication of requirements between industrial
and MS4 permits was not efficient, while others suggested that setting locally developed
requirements for industrial permittees through the MS4 program adds value. In general, participants
agreed that redundant requirements should be minimized and that regulatory approaches for non-
process ateas of industrial facilities should be clarified. Some participants suggested that the MS4
program should strategically target sources not covered by an industrial stormwater permit (e.g.,
commercial facilities, non-process areas of industrial facilities).

Workshop patticipants identified EPA’s residual designation authority (RDA) as a potentially useful
regulatory mechanism to address gaps in permit coverage. RDA allows for the issuance of NPDES
permits on a case-by-case basis if an unregulated dischatge is determined to pose a serious threat to
water quality. Participants suggested that enhanced controls required by new permits in commercial,
institutional, and non-process areas of industrial facilities could help attain water quality standards
while also helping to satisfy the municipal requirement for pollutant reduction. However, permitting
authorities are concerned about creating a new class of permits, which could stress the limited
resources of regulatory agencies and add complexity to an already confusing permitting landscape.

Regardless of whether control requirements are implemented under industrial, MS4, or a new class
of NPDES permit, improved coordination in how related permits operate could help achieve water
quality outcomes if it ensures priority sources are adequately addressed under one or multiple
permitting arrangements.

Recognizing difterences in how Phase I and Phase 11 permits address industrial and commercial
sources, workshop participants discussed whether these distinctions continue to make sense.
Though Phase 11 permittees are often only required to address
industrial and commercial discharges through their education and

) In California, some Regional
outreach programs, KPA’s MS4 Permit Inmprovement Guide

Water Board programs work

encourages them to consider the water quality impact from these with waterkeeper groups on
sources. “EPA recommends that permit writers consider tools to prioritize inspections of
including requirements pertaining to stormwater discharges to the  industrial sites.
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MS4 from industrial sources in Phase 11 permits to further reduce stormwater pollutants from the

MS4” (EPA, 2010, p. 85).

In the pre-workshop questionnaire, 76 percent of respondents disagreed or strongly disagreed with
the statement, “having the MS4 permittees take on industrial site compliance makes sense for Phase
I permittees but not Phase II permittees.” During the workshop, the primary argument for Phase 11
MS4s to be exempt from industrial/commercial program requirements was the resource limitations
often experienced by smaller municipalities. However, several participants asserted that the same
requirements should apply to both Phase I and Phase II communities, suggesting that exempting
Phase II MS4s from these requirements creates arbitrary distinctions in requirements based on
population size and that most jurisdictions face resource constraints regardless of population.

3.5.2 Merge Industrial/Commercial Oversight Activities into the IDDE Program

The undetlying goal of the industrial and commercial
program element is to reduce or eliminate illicit discharges
and stormwater pollution from industrial and commercial
sites. Some workshop participants suggested that the illicit
discharge program could be structured to incorporate private
industrial and commercial sources based on existing tools
and requirements. Below are some suggestions for how this
could be accomplished.

e An ordinance or other control mechanism could be R SR T3 i
used to (1) prohibit illicit discharges into the MS4 Photo: PG Envitonmeantal
from privately owned industrial and commercial facilities, (2) ensure public staff access to
these facilities to investigate potential illicit discharges, and (3) require implementation of
BMPs to prevent stormwater pollution from the facilities.

® Potential illicit discharges from industrial and commercial facilitics could be reported by the
public through a reporting hotline (typically a requirement of the illicit discharge program),
and the permittee could use its storm sewer system map (required under the illicit discharge
program) to track illicit discharges upstream to industrial and commercial facilities.

® The program would also need to include a robust targeting strategy (based on pollutants of
concern, geographic areas, land uses, ctc.) and surveillance to proactively identify potential or
actual illicit discharges from industrial and commercial sources.

® Permits could also include a separate requirement within the illicit discharge program
element for permittees to report potential industrial stormwater permit “non-filers” to the
appropriate permitting agency (e.g., state or EPA).

Under this scenario, the two program elements (industrial/commercial and IDDE) could largely be
merged in part, with the intent of reducing the potential for illicit discharges through strategic and
targeted surveillance efforts. Note that it still will be necessary to retain other elements of the
industrial /commercial program that do not focus on illicit discharges.

3.5.3 Shift to Targeted Inspections

At the workshop, targeted facility inspections were described as more effective than a routine
approach with set frequencies. In fact, 90 percent of pre-workshop questionnaire respondents
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suggested that local programs that target specific
pollutant sources (e.g., trash from restaurants,
wash water from vehicle maintenance yards) are
likely more effective than generic industrial and
commercial programs. Therefore, patticipants

Instead of a routine inspection program with set
frequencies, a workshop participant described a
program in Florida that has implemented a
targeted approach using aerial imagery. They use
Google Maps to assess land use and review aerial

photography of industrial and commercial areas
for illicit discharges. When potential hotspots are
identified, they will conduct fence line and drive-
by inspections to validate. If any issues are
observed, they then perform an on-site facility
inspection to evaluate and document pollutant
sources and eliminate illicit discharges through
communication with the discharger or a more
formal enforcement action.

recommended abandoning the standard annual
inspection requirement (e.g., 20 percent of
facilities per year such that all facilities are
inspected during a five-year permit term) in favor
of a risk-based approach, focusing more frequent
inspections on sources more likely to discharge
pollutants of concern.

To support a more targeted inspection approach,

workshop participants suggested that permitting authorities provide guidance and examples both of
commonly used surveillance approaches and new, emerging methods and tools for reconnaissance
and verification. Permittees expressed interest in emerging targeting techniques (e.g., actial imagery,
searches by business type and license status, targeting based on past illicit discharge activity,
techniques for identifying non-filers) that can be used to prioritize targeted inspections for detecting
illicit discharges ot pollutants of concern. Likewise, these efforts can be combined with targeted
public participation efforts (e.g., stream cleanups, litter removal, improved signage and public
awareness campaigns) so that more comprehensive control strategies are concentrated in particular
arcas or on particular pollutants of concern. For example, high trash-generating areas can be targeted
with more frequent commercial business inspections, public education campaigns, street sweeping,
and installation of trash capture devices.

3.6 Improving Programs to Address Public Agency Activities and Municipal
Housekeeping

Phase I and II programs are required to take steps to reduce pollutant runoff from municipal
facilities and operations. In most communities, street and road maintenance are of greatest focus.
Preventative elements include identifying municipal facilities that present an elevated risk of
pollution and implementing an appropriate control plan, inspecting and maintaining stormwater
infrastructure (e.g., catch basins, storm sewer pipes), and training staff in pollution prevention
strategies. Workshop participants generally agreed that BMPs and procedures included in this
program area are worthwhile. They indicated that the program could be further enhanced through
increased emphasis on asset management, facility targeting, updated guidance, and better training.

3.6.1 Incentivize Asset Management Seventy-six percent of

survey respondents agreed
or strongly agreed that
requiring more holistic
asset management enables
tailoring of municipal MCM
approaches to best
support local asset mixes
and issues.

Maintaining stormwater infrastructure is crucial for an effective MS4
program, yet basic tracking and upkeep can represent a significant
expense for municipalities. More commonly implemented for
wastewater and drinking water, AMPs can be an effective strategy for
streamlining operation and maintenance (O&M) activities, supporting
asset replacement and upgrade planning, and lowering long-term costs.
Workshop participants familiar with the AMP approach indicated that
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it is especially useful for planning, cost management, problem targeting, tracking, and reporting.

Participants indicated that additional training and support on how to
incorporate asset management in stormwater programs would be very helpful.
They recommended establishing a multi-entity workgroup specifically to focus
on building AMP training capacity and development resources. i

Most participants believed permits should incentivize adoption :
of asset management capability by enabling permittees to show
how AMPs address other permit requitements. EPA Region 9
representatives noted that the region now incorporates AMP
requirements into MS4 permits it issues as some permittees
interested in AMPs have indicated they can only invest in
program tools required by the permit.

Importantly, some participants envisioned that a broad AMP
provision could effectively replace many of the current MCMs.
For example, publicly owned facilities, streets, catch basins,
outfalls, storm drainage and conveyance systems, parking lots,
and permanent stormwater BMPs are all physical assets. AMPs generally

include identification, mapping, periodic or strategic inspection, maintenance, il y
and periodic replacement. These activities could be addressed Images representing various MS4 progtam
through a holistic AMP requirement rather than as separate clements that could be included in an asset

management approach.

MCMs. Stretching this concept further, multiple assets—privately Photos: PG Environmental

owned industrial and commercial facilities, permanent BMPs,
streets, parking lots, green infrastructure, water and transportation infrastructure, and even

construction sites—could be viewed as assets that manage stormwater with potential discharges to
the MS4 and be embodied within an AMP.

Some participants stressed that creating incentives for expanded AMPs could simplify permits and
encourage more cost-cffective and impactful efforts by local programs. Additionally, aggregating
individual MCM obligations within an AMP framework better aligns with commonly applied
municipal operations and funding frameworks.

The City of San Diego, California, published its Watershed Asset Management Plan in 2013. The strategy
was developed to address water quality through both structural (i.e., devices and other physical
infrastructure) and non-structural (i.e., activities) approaches. Natural elements, such as receiving
waters, are included as assets. The city also classifies public perception and citizen behavior as assets—
and requires corresponding funding allocations. All program elements were designed with direct ties to
the city’s MS4 permit.

Given that the implementation of asset management is still relatively new to the stormwater sector,
several entities are developing support tools and informational resources, however, more work needs
to be done.

® IPA Region 9 has been a strong proponent of asset management. Its recent white paper,
Asset Management Programs for Stormwater and Wastewater Systenss: Quvercoming Barriers to
Development and Implementation (EPA Region 9, 2017a), identifies critical factors for AMP
development and provides several real-wotld communities” perspectives through case study
examples. EPA Region 9 is also planning to provide asset management training in 2018—
2019 to build upon the strategies outlined in their publication.
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e HPA Headquarters is likewise encouraging the adoption of asset management in stormwater
programs as part of its long-term stormwater planning effort.

e University of Maryland’s Environmental Finance Centet, funded in part by EPA, launched
the Municipal Online Stormwater Training (MOST) Center in 2015 to “bridge the gap in
needed technical and financial stormwater management resources in the Chesapeake Bay
watershed.” It offers free online training, including the introductory course, “Asset

Management for Stormwater.”

3.6.2 Improve Municipal Facility Management/Housekeeping Program Guidance and
Capacity

The stormwater sector is rapidly evolving as new information becomes available; however,
wortkshop participants indicated that many program materials dealing with municipal housekeeping
have not kept up (with some dating back to the 1990s). Workshop participants recommended
establishing a formal mechanism for ensuring that guidance materials remain current. These updated
guidance documents could be updated to enable tailoring of municipal housekeeping measures
based on AMP provisions, local settings, land uses, and BMP performance. In turn, permits could
provide flexibility in how jurisdictions reccive credit for implementation activities and spend
resources to target pollutants and/or land uses of concern.

Wortkshop participants indicated that more effective training is also needed to support program staff
responsible for performing facility inspections to help maintain performance of BMPs and ensure
compliance. Helpful training topics include inspection and maintenance approaches for both
traditional structural assets and less conventional assets including green infrastructure. In addition,
participants agreed that it would be helpful to highlight strategics that have resulted in accelerated
correction of deficiencies for the full array of control practices. To ensure that maintaining or
building staff capacity is an ongoing priority for communities, participants recommended finding
ways to requite and institutionalize regular staff training.

3.6.3 Adjust Focus of Facility Inspections

As municipalities have gained experience in implementing programs to manage stormwater from
municipal facilities and assets, it has become evident that some approaches yield greater benefits
than others. For example, several participants recommended that some types of facility inspections
should be maintained or enhanced (e.g., vehicle maintenance facilities) while other inspections
yielded less value after they had been done once or twice (e.g., storm sewer pipe inspections in
dispersed residential areas). Several participants requested that permitting rules or guidance should
be revised to clarify permitting flexibility to enable local programs to reduce frequency of
inspections where they add little value in detecting problems, and targeting inspections in higher-risk
areas or on pollutants of most concern.

3.7 Streamlining and Strengthening Local Post-Construction-Related Practices

Phase I and Phase I permittees are both required to address stormwater discharges from new and
re-development, though the details of the applicable regulations for each differ somewhat. Some
Phase I and Phase I permits include numeric post-construction design standards, and require
permittees to adopt a regulatory mechanism to address post-construction runoff from these sources
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and to ensure adequate long-term O&M of post-construction
stormwater control measures. In contrast, other Phase I and Phase 11
permits are less clear about post-construction control expectations.
Phase I federal regulations lack the specificity of the Phase 11
regulations, and Phase I permits around the country vary widely in
how they address post-construction requirements.

Over the past 10 to 15 years, substantial energy has been focused at
the national level on emphasizing and improving post-construction
stormwatet control requirements through development of new
permitting approaches and provision of technical guidance and
training on green infrastructure and low impact development
methods. EPA has issued guidance on post-construction controls,
including the Compendinm of MS4 Permitting Approaches, Part 2: “Post-
Construction Standards” (EPA, 2016¢). Many MS4 permits now
incorporate numeric post-construction control requirements
applicable to new/redevelopment projects
and, in some cases, to planning for long-
term urban rctroﬁtting. These approaches Small MS4 General
have gained traction as a central Permit) have specific
component in MS4 permits and associated  nymeric design criteria

All California MS4
permits (including the

local programs because in many settings for post-construction
- o they have been demonstrated to be BMPs and include
Photos: PG Environmental . . . S
effective in reducing stormwater runoff hydromodification

volumes and pollutant loading and in delivering collateral benefits such as ~ requirements.
improved urban amenities.

Workshop participants evaluated opportunities to build upon recent improvements in post-
construction requirements and practices. While workshop participants generally viewed these recent
initiatives as positive, several opportunities to streamline and improve implementation of post-
construction controls at the local and national level emerged during discussions.

3.7.1 Compile Relevant Local Requirements in One Place

In Minnesota, many cities ~ Municipalitics commonly have multiple regulations or requirements that
’ .

have successfully adopted ~ are relevant to stormwater (e.g., drainage and flood control standards,

the practice of assembling ~ post-construction runoff control requirements), all of which site

all stormwater designers and engineers must consider during project design and review.
ordinances, design Workshop participants suggested that permitting authorities and
standards, and local construction industry groups encourage communities to compile all

regulatory mechanisms
into a single guide made
available to all builders
and project designers.

applicable local requirements into a central design/requirements guide.
This would help keep requirements clear and accessible early in project
planning to ensure that stormwater concerns are addressed in a
streamlined mannet.
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3.7.2 Incorporate Smart Stormwater Design into Municipal Planning Practices

In general, stormwater management (aside from flood prevention) has not been a main
consideration for communities as they grew and developed over time, and alternative stormwater
control approaches have not traditionally been viewed as methods for improving citizen quality of
life. Workshop participants expressed a belief that this trend is changing due to a renewed focus on
urban waterways and the advancement of green infrastructure and low impact development (which
offer multiple benefits), leading to an increased focus on incorporating stormwater considerations
into public projects.

In the wotkshop session focusing on public outreach and education, participants noted the
importance of developing tools to communicate better about the multiple benefits of smart
stormwater management in addition to water quality protection. The improvements in public
outreach strategies should help ensure that consideration of stormwater management opportunities
is integrated early in infrastructure planning processes. Workshop participants suggested that
communities should incorporate multi-objective stormwater management considerations into the
way a city “does business,” folding smart stormwater design into standard city activities. For
example, communities should look for potential stormwater system improvements as a matter of
routine practice when doing roadway improvements, sidewalk enhancements, and work on other
water-related systems (e.g., flood control, drinking water, wastewater).

3.7.3 Create Guidance on Off-site Stormwater Crediting

Due to hydrological, geotechnical, and/or financial constraints, implementing post-construction
stormwater management projects at a development site may be infeasible or undesirable. Several
workshop participants mentioned that some communities are exploring or have attempted to
implement programs to authorize implementation of post-construction controls at alternative
locations, usually within the same watershed. These programs normally involve creation of a
crediting system through which developers can receive credit for off-site control projects and
accountability for permit requirements can be maintained.

Many MS4 permits recognize that on-site controls may be infeasible and authorize off-site controls.
However, few local stormwater crediting programs have been successfully implemented to date.
Workshop participants suggested that more detailed guidance (with illustrative examples) on how to
structure and operate a stormwater crediting program would help communities build more success
with off-site controls, reduce program development costs, and receive credit for regional-scale
projects. Participants were also interested in developing clearer permitting guidance, as existing MS4
permit provisions are often vague and provide insufficient controls on off-site crediting programs to
ensure they operate smoothly and provide adequate accountability. Following the workshop, EPA
Region 9 issued a new report, Off-site Stormwater Crediting: Lessons from Wetland Mitigation. This report
discusses key considerations in implementing stormwater crediting programs and incorporating
crediting program provisions in MS4 permits.

3.7.4 Continue to Build Capacity for BMP Maintenance

Ensuring long-term O&M of structural BMPs is vital for various reasons. From a water quality
standpoint, structural BMPs (whether traditional gray infrastructure or green infrastructure) must be
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maintained to ensure they provide pollutant
reductions as designed. Likewise, models used to plan
for or demonstrate pollutant reductions for
compliance with a TMDL WILA use assumptions that
deployed BMPs are functioning effectively (sce
Section 3.8.3). However, observations from MS4
program inspections across the country continue to
identify post-construction BMP O&M as an area of
struggle. Some programs do not know the location of
cach of their BMPs; others have fully mapped and
integrated their controls into AMPs. A minority of
programs are evaluating their controls’ actual
effectiveness.

Photo: EPA

Maintenance practices, obligations, and tracking for public and private BMPs vary considerably
throughout the country; some programs are implementing comprehensive and effective “real time”
maintenance programs while others perform little systemic maintenance. Workshop participants
suggested improved guidance incorporating examples of more successful BMP tracking and
management approaches is needed for communities to learn how to ensure installed BMPs operate
as expected over time.

Several permittee representatives at the workshop brought up the question of whether it is feasible
for public entities (MS4 permittees) to ensure proper O&M of private small-scale green
infrastructure BMPs as the number of these practices continues to expand. They contended that it
was not possible to oversee these practices with the resources typically available to an MS4
permittee, so there should be a size/scale threshold for private green infrastructure BMPs below
which an MS4 permittee would not have O&M oversight responsibility. Other participants
disagreed, suggesting that MS4 permittees would have ultimate responsibility for water quality
outcomes whether BMPs are located on public or private property. Additional guidance on how to
establish appropriate thresholds would be needed for permits to better address this type of local
resource limitation.

Many post-construction permit provisions are silent or unclear concerning BMP maintenance
requirements and lack any ongoing tracking, reporting, or evaluation provisions to help ensure
proper maintenance occurs following BMP installation. Some workshop participants indicated that
guidance on how to write and implement permit requirements concerning BMP tracking and
maintenance would be helpful. A related issuc is that following property transfers, new owners cither
are unaware of ongoing BMP maintenance obligations or have no legal obligation to maintain the
BMP. It was noted that the concern about maintenance of BMPs on private land can also be
addressed by creating or clarifying local requirements concerning BMP maintenance by land owners

both before and after land sales.
WEF and DC Water founded

the National Green Workshop participants noted the emergence of green infrastructure
Infrastructure Certification certification programs designed to provide training for the design,

Program in 2016 to set
national certification standards
for green infrastructure
construction, inspection, and
maintenance workers.

installation, and maintenance of commonly used stormwater
controls. Consensus was reached that these programs are a positive
step but that greater visibility, access, and potentially consistency are
needed to ensure they are widely used and effective. There are
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opportunities to either require or incentivize their use through MS4 permits as a mechanism to
address the long-term BMP maintenance challenges.

Workshop participants stressed that capacity building is needed in the MS4 program overall to
ensure the efficacy of BMPs (both traditional and green infrastructure) in both private and public
domains. It was suggested that a compendium be developed to display the range of practices used
for O&M of BMPs, including aspects such as inventories and tracking, construction inspections to
ensure proper installation, maintenance inspections, maintenance techniques, tracking mechanisms,
and enforcement approaches to correct identified issues.

3.7.5 Continue to Build Capacity for Green Infrastructure Approaches

Green infrastructure continues to gain momentum as a viable option for stormwater treatment and
control in many areas of the country and has become increasingly attractive for the additional
benefits that it may offer a community (e.g., aesthetics, air quality improvement, increased property
values). However, workshop participants believed green infrastructure should not be viewed as a
solution for all stormwatet-related concerns.

Decentralized green infrastructure practices can lead to a proliferation in the number of BMPs in a
community, increasing the challenges associated with
inventorying, ensuring proper installation, and ensuring
proper O&M of BMPs. Moreover, concerns were raised that
when full life-cycle costs are considered in some settings,
distributed green infrastructure approaches may be less cost-
effective than more traditional control approaches and
larger-scale infiltration facilities. Green infrastructure may
not be effective in addressing certain pollutants (e.g., trash,
some pesticides) that are not generally associated with
diffuse runoff. More guidance would help communities AR
evaluate life-cycle costs of green infrastructure and identify fhow: EPA‘
settings in which green infrastructure is likely most effective.

With stormwater capture and infiltration being basic tenets of green infrastructure design, workshop
participants discussed issues about the actual water balance within urban areas. Participants
suggested that additional research needs to be done in different watersheds to explore the impact of
too much or too little infiltration on instream flows, groundwater level, and groundwater quality.

Workshop participants suggested that an overall educational platform be developed for all levels of
staff interacting with green infrastructure (e.g., permit writers, planners, designers, inspectors) to
help build capacity within the program and ensure success into the future. Participants also noted
the need for vocational training and certification for green infrastructure workers who construct,
inspect, and maintain green infrastructure projects.

3.8 Supporting Water-Quality-Based and TMDL-Based Requirements
The main purpose of municipal stormwater programs is to protect and restore water quality, yet

many local programs were slow in the early years of stormwater permitting to take effective action to
meet specific water quality goals. Many urban waters remain impaired by elevated pollutant levels
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coming from polluted runoff (and other sources), and
the damaging effects of urban runoff are accelerated by
increases in impervious surfaces through urban
development.

EPA and states have increasingly emphasized the use of
the TMDL process to develop watershed-scale plans to
target pollutant sources, slow urban runoff, and plan
needed controls. Since the eatly 2000s, MS4 programs
have evolved to begin implementing new approaches to

W o controlling pollutants coming from urban runoff based
Photo: EPA on TMDLs.

Changing MS4 programs to address TMDLs has led many permitting authorities, permittees, and
stakeholders to reevaluate traditional program elements (e.g., MCMs) because the effectiveness of
these base program elements in controlling key pollutants and achieving water quality goals has been
increasingly questioned over the past 10 years. Several observers suggest that actions by MS4
permittees to address water quality issues through targeted structural BMPs can have impacts that
are longer-lasting and more quantifiable than some traditional “base program” activities in the MS4
program.

Some progress has been made in improving water quality outcomes but much remains to be done.
Two key obstacles to implementing more effective water-quality-based controls are the difficulty of
cfficiently controlling pollutant discharges from diffuse sources, and the challenge of adding water-
quality-based control strategies to base stormwater programs that are already resource-limited.
Participants spent a significant part of the workshop discussing how MS4 programs (and associated
permit requirements) can improve efforts to meet water quality goals expressed through TMDLs

while adjusting base program approaches to focus on the most effective implementation strategies.

3.8.1 Clarify Water-Quality-Based Approaches and Progression

There is a wide range of practice used across the United States to implement water-quality-based
requirements in MS4 permits and the monitoring associated with those requirements. These
approaches are described in EPA’s 2017 Compendium of NS4 Permitting Approaches, Part 3: “Water
Quality-Based Requirements.” Specifically, many MS4 permits identify relevant TMDLs and WLAs
and include associated requirements such as numeric or narrative effluent or receiving water limits,
implementation of specific controls and monitoring/modeling approaches, and related plan
approval/annual reporting requirements. Implementation strategies have varied widely. Following
are a few prominent examples.

* Chesapeake Bay TMDL implementation through the Virginia Phase II MS4 permit aims
to reduce loadings of nitrogen, phosphorus, and total suspended solids (TSS) to the Bay and
uses BMP “expert panels” to identify BMP pollutant removal efficiencies/credits for
calculating permittees’ progress. Individual jurisdictions have developed TMDI. “action
plans” that identify steps they will take over time to meet their WLAs and, ultimately, the
water quality objectives the TMDLs were designed to achieve.

® The Los Angeles County MS4 permit (applicable to 86 co-permittees) includes numeric
water-quality-based effluent limits (WQBELSs) associated with multiple TMDLs. The permit
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provides alternative compliance pathways including one based on implementation of multi-
benefit regional projects that retain (infiltrate or capture and reuse) stormwater from the 85
percentile, 24-hour storm event. This permit approach has proven controversial, resulting in
ongoing litigation from both environmental groups and several municipalities. Nonetheless,
the approach has led to development of an involved modeling process to demonstrate
“reasonable assurance” that pollutant reductions will be achieved through implementation of
specified BMPs and projects. This “reasonable assurance analysis” method is further
described below.

® To help meet the objectives of the Lake Tahoe TMDL, the Lake Tahoe MS4 permit
requires reductions of discharges of fine sediment particles (FSP; 10 percent), total
phosphorus (I'P; 7 percent), and total nitrogen (IN; 7 percent) by each co-permittee during
the permit term. The co-permittees have developed a quantitative, performance-based
estimation and tracking approach called the “Lake Clatity Crediting Program” to guide
implementation by individual landowners and document their attainment of TMDL.
pollutant load reductions.

There are also many jurisdictions across the country whose MS4 permits do not include specific
water-quality-based requirements. As participants noted at the workshop, permitting authorities have
substantial flexibility concerning incorporation of water-quality-based requirements in MS4 permits.
Some permits teference TMDLs and WLAs and require development of an implementation plan
following permit issuance but provide little detail about how and when TMDL requirements are to
be met. In other cases, TMDLs have not been completed to address impaired waters and the
permits establish vague, narrative implementation and adjustment requirements to meet water
quality goals. Most workshop participants believed that more work remains to be done in most
jurisdictions to improve approaches of MS4 permits and associated local ptograms to develop and
implement effective water-quality-based controls. Participants identified a need for clearer guidance
and sharing of successful approaches to assist improvements in permits and program design.

The graphic below presents a general continuum of water quality regulatory conditions and resultant
requirements/actions contained in MS4 permits across the country. As one moves to the right, the
level of requirements and potential complexity (and cost) of implementation increases.

Water Quality | Water quality | TMDL compleed  TMDLs 2nd other
Regulatory standard (WQS) | WQS established ' with stormwater W;;f.“;e“‘; Lol
Condition not established j WELAs Igeneﬁts) :

|| Numeric or

| nartative limits

backed by vatied  More flexible
W implementation implementation
Water Quality- | Nio/Zimited S terms: plan requirements
Based Permit | monitoring Rc;clwng Wlunr | - specific BUPs supported by
Requirement/ |requited, usually it tﬁ(lslomctlfucs') | - implementation cnlzanc_'ed
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Workshop participants stressed the need to better document and describe available water-quality-
based approaches. Specifically, the rationale and progression from no, or limited, water-quality-based
monitoring and analysis to enhanced modeling to guide specific long-term implementation planning
needs to be better communicated. The applicability, process, objectives, and timelines for these
vatious approaches are not well understood by most stakeholders. The lack of consistent terms, use
of jargon, and lack of clear national standards or expectations concerning water-quality-based
controls add to the confusion. Participants believed better definition and communication would lead
to enhanced understanding and support by citizens, elected officials, MS4 program staff, and permit
writers.

3.8.2 Strengthen Incorporation of TMDLs into MS4 Permits

TMDLs have become an increasingly important driver of change in MS4 permits and programs.
Actross the country there is wide variability in how TMDLs ate developed and then subsequently
incorporated into MS4 permits; this is documented in a couple of EPA publications. The 2017
Compendinm of MS4 Permitting Approaches, Part 3: “Water Quality-Based Requirements” (EPA, 2017a)
presents examples of various approaches by permitting authorities. An EPA Region 9 document
memo, Helpful Practices for Addressing Point Sonrces and Implementing TMDLs in NPDES Permits,
discusses the relationships between TMDLs and NPDES permits and identifies permitting practices
that facilitate incorporate of TMDLs in permits in workable ways (EPA Region 9, 2015).

Workshop participants expressed a need for sharing lessons learned and creating specific guidance
that identifies various options and pathways to incorporating TMDLs into MS4 permits. Workshop
participants suggested that this effort should involve EPA, multiple states, and other stormwatet-
focused organizations (e.g., WEF, NMSA, Association of Clean Water Administrators [ACWA]) and
should evaluate options and approaches for incorporating TMDLs and addressing water quality
impairments. As for other efforts to improve program standards and guidance mentioned in this
report, the results of projects to clarify water-quality-based approaches need to be articulated in a
way that enables citizens, elected officials, MS4 program staff, and permit writers to better
understand the various approaches, their pros and cons, and their objectives.

Participants noted that the national TMDL program has changed its priorities and is increasingly
recognizing that water quality impairments can be addressed through approaches that do not include
TMDL development. On one hand, using non-TMDL approaches may afford desirable flexibility in
the design of local control strategies. On the other, it can be difficult to translate provisions of non-
TMDL pollution management plans into effective and enforceable NPDES permit requirements.
Participants recommended that new guidance on incorporating water-quality-based controls in MS4
permits address implementation of both TMDLs and non-TMDIL. alternatives.

3.8.3 Improve Transparency and Accountability When Using Models

Recent years have seen more modeling to support the identification and selection of stormwater
management strategies and to demonstrate permit compliance; however, these approaches are not
common across the spectrum of MS4 permits in the United States. This increase has, in part, been
driven by the development of MS4 permitting frameworks that allow for this approach (generally
termed “reasonable assurance analysis,” or RAA) to address water quality protection requirements
and restoration of waterbody beneficial uses.
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“From a regulatory perspective, reasonable assurance can be interpreted as the demonstration that
the implementation of a watershed or stormwater management plan will, in combination with
operation of existing system assets and programs, result in sufficient pollutant reductions or reduced
stormwater impacts over time to meet TMDL wasteload allocations, WQBELs, or other targets
specified in the MS4 permit or identified in the plan” (EPA Region 9, 2017b, p. 6).

When using an RAA approach, communities tend to be very engaged with the regulatory authority
to develop the necessary processes, and longer planning hotizons for on-the-ground project
implementation that allow permittees to priotitize and pursue multi-benefit projects may be
appropriate.

In many cases, the development of model-based, long-term planning approaches stemmed from
concerns that imposing firm numeric limits with tight compliance timeframes gave MS4 programs
insufficient time and flexibility to implement holistic, watershed-scale implementation plans. By
committing to providing robust analysis to show the adequacy of long-term control plans in meeting
TMDL-based water quality requirements, communities argue, they can focus on implementing
specific controls and projects delineated in these plans and be less concerned about accountability
for short-term water quality outcomes that are not within their control. Permitting authorities
presumably gain from this approach because they obtain longer-term implementation assurances
backed by solid modeling or monitoring analysis. This approach can be costly and time-consuming,
but may be more cost-effective in the long run than traditional planning and adaptation processes.

During the workshop, there was substantial interest in and concern about this approach. In general,
workshop participants identified a need to improve transparency and accountability when using
models to predict BMP performance and project long-term needs, and to provide additional
information and guidance that can help make model-based approaches more mainstream. There are
examples of RAA approaches being used in at least four states (Virginia, California, Washington, and
Massachusetts), and in 2017 EPA Region 9 developed a report titled Developing Reasonable Assurance:
A Guide to Performing Model-Based Analysis to Support Municipal Stormmwater Program Planning. This RAA
guide discusses various aspects of RAA, including the role of RAA in stormwater management
planning, changes in MS4 permits to enable RAA approaches, factors to consider when sclecting
RAA methods, performing RAAs, and moving from planning to implementation. Importantly, the
guide notes the following:

“...RAA can serve as an analytical tool supporting a range of engineering, asset management, and
financial planning activities beyond the stormwater management plan. Linking the RAA with other
water management, economic, and financial planning tools, the resulting evolving stormwater
program planning framework can support quantitative assessment of the costs and benefits of
stormwater projects to inform long-term planning objectives, as well as coupling of stormwater
projects with other water resource project opportunities to capitalize on multiple project benefits
and improve funding opportunities” (EPA Region 9, 2017b, p. 38).

Though the RAA guide provides a solid foundation, workshop patticipants identified a need to build
on it to more fully articulate the RAA process and associated compliance pathways. This effort
would illustrate the range of RAA applications and provide additional guidance to help increase the
level of consistency in RAA implementation and the level of confidence that this approach will
result in timely compliance.
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A caution on the RAA approach is that it can be difficult to include non-treatment BMPs in the
analysis. Accounting for benefits of public education, IDDE programs, pollution prevention, and
good housckeeping approaches in watershed-scale water quality models is difficult. This challenge
tends to lead municipalities to focus the solution on treatment BMPs that may or may not have the
highest return on investment.

3.8.4 Increase Understanding of Multiple Benefit Projects

Capital limitations can represent a significant constraint for
MS4 programs, and pursuing projects that deliver multiple
benefits is one effective strategy for gaining broader
stakeholder buy-in and, potentially, accessing more funding.
For example, in addition to water quality improvements,
green infrastructure installations can yield other tangible
benefits that are attractive to a community (e.g., increased
property value), increasing the political capital of local
stormwater funding initiatives. While workshop participants
recognized that multi-benefit projects and programs are
appealing, they also noted that many state and local program managers are relatively unfamiliar with
methods for incorporating multi-benefit planning perspectives into program operations. Permitting
approaches designed to incentivize holistic multi-benefit program implementation are also poorly
understood.

Photo: EPA

Greater cross-program coordination can help municipalities identify the projects that represent the
most efficient use of resources and maximize positive environmental outcomes (e.g., water quality,
water supply augmentation, reduction in flood risk, and improvements in infrastructure and
amenitics). AMPs can also be of great value in assisting cross-program coordination and in linking
program planning with financing options. Workshop participants indicated that there needs to be
greater understanding and awareness of a triple-bottom-line approach that evaluates the
environmental, financial, and social benefits and difficulties of different stormwater project options.

Additional guidance would help both permitting agencies and local programs build capacity to
pursue integrated urban water management approaches through stormwater program operations. It
will be important to increase understanding of the need to consider life-cycle costs, including long-
term O&M costs, in selecting among different management approaches. Engaging staff from across
departments (e.g., road project managers, parks personnel) about the benefits of integrating green
infrastructure and other multi-benefit approaches will be especially critical for securing buy-in, since
other departments may bear responsibility for long-term maintenance. Workshop participants
suggested that an important first step is compiling existing information and assessing resources that
can help build capacity to pursue multi-benefit approaches (e.g., case studies).

3.8.5 Create Guidance on Stream Restoration Crediting

As discussed in Section 3.7.3, some communities are pursuing off-site stormwater crediting
programs to help enable developers to meet post-construction requirements through off-site
projects. Similarly, some communities are developing a variation on stormwater control crediting
through which public and private landowners could satisfy pollution control requirements by
financing stream restoration (which could increase the capacity of streams to assimilate pollutants
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and support their designated uses). Stream restoration
efforts and demand for “credits” for those efforts in lieu of
on-site water quality treatment has become an issue of
increased interest among urban stakeholders.

Among workshop participants, there was some difference
in opinion on whether stream restoration should be eligible
as a means for a development/re-development project to
satisfy water quality treatment requirements. One permittee
representative at the workshop indicated their jurisdiction
was trying to create a program to allow some credit for
pollutant reduction through stream restoration. Another
permittee representative indicated that stream restoration should be used as a retrofit approach, but
developers should take care of water quality treatment issues on site for new and re-development
projects.

Photo: PG Environmental

During the workshop, it was recognized that determining the proper translators between pollutant
loading or runoff reduction requirements and stream restoration measures would be difficult. There
was some agreement among workshop participants that the best place to address stream restoration
accounting, if and where appropriate, as a means of addressing a water quality impairment, is within
the TMDL program. Nonetheless, participants suggested that guidance on restoration crediting
programs would be helpful to ensure the equitability and legal, financial, managetial, and technical
integrity of the approaches employed.
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4 OPPORTUNITIES AND NEXT STEPS

EPA Region 9, in partnership with the State of California
and EPA Headquarters, convened the Insproving Stormmwater
DPermutting and Program Implementation Approaches workshop to
catalyze change in how MS4 permits ate written and
stormwater programs implemented. Specifically, they seek
to improve water quality by optimizing the use of scarce
permitting and program implementation resources.
Through facilitated dialogues, participants helped to
identify permit and program practices that are viewed as
less productive and highlighted more impactful, innovative
approaches.

Photo: PG Environmental

Key findings from this workshop and a follow-on “While working at the watershed scale
workshop about stormwater program monitoring, encompasses a broad range of partners,
evaluation, tracking, and reporting provisions will be better cooperation is needed even within
broadly shared among EPA, state permitting agencies, the water sector. Many communities are

working to improve water quality under
multiple Clean Water Act programs”
(WEF, 2015, p. 23).

local MS4 permitting agencies, permittee and research
associations, and associated consultants and stakeholders.
EPA anticipates working with these parties to conduct
further program evaluations and identify specific actions for implementation. Collectively, these
recommendations provide a strong foundation for improving programs and permits and, ultimately,
water quality.

Workshop participants recommended multiple specific actions and strategies to address the issues
and opportunities discussed at the workshop. The following table identifies these actions and
strategies within relevant activity categories, and identifies organizations that may be best suited to
carry out these recommendations.

Strategy/Action Key Organizations
REGULATION REVISION
e Phase | and Il requirement consolidation M ACWA M NMSA
e MS4 implementation requirements M Businesses M Permittee groups
e Alignment of MS4 and industrial stormwater M Citizen groups M States
permit requirements O Consultants O Universities
M EPA [0 WEF
POLICY GUIDANCE
e MS4 program expectations M ACWA M NMSA
e MCM flexibility [0 Businesses M Permittee groups
e Compliance timeframes and schedules M Citizen groups ] States
e Compliance evaluation criteria [l Consultants Ll Universities
M EPA M WEF
TECHNICAL GUIDANCE
e BMP performance and selection O ACWA M NMSA
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Stormwater monitoring and assessment

e Water quality-based approaches [0 Businesses M Permittee groups
e Monitoring design [0 Citizen groups [0 States
e Public outreach effectiveness M Consultants O Universities
e Bacteria analysis/control strategies M EPA M WEF
OPERATIONS GUIDANCE
e Asset management planning M ACWA M NMSA
e Long-term planning approaches [0 Businesses M Permittee groups
e Finance planning [0 Citizen groups M States
e Stormwater and restoration crediting options O Consultants O Universities
M EPA M WEF
CASE STUDIES/BEST PRACTICES
e MCM flexibilities M AcwaA M NMSA
e Water-quality-based control planning [0 Businesses M Permittee groups
e True source control methods L1 Citizen groups M states
e Bacteria detection and control strategies M Consultants L Universities
e Post-construction streamlining M EPA M WEF
e Multi-benefit approaches
RESEARCH
e BMP effectiveness/costs/applicability O ACwWA O NMSA
e Public outreach methods [0 Businesses [0 Permittee groups
e Multi-benefit management approaches L1 Citizen groups L States
M Consultants M Universities
O epA M WEF
ADVOCACY
e Program funding and utility formation M ACWA M NMSA
e Cross-program coordination/governance M Businesses M Permittee groups
alignment M Citizen groups M States
e True source control approaches O Consultants O Universities
e Multi-benefit management approaches [l EPA M WEF
TRAINING
e Funding options and outreach methods M ACWA M NMSA
e Asset management planning [0 Businesses M Permittee groups
e MCM targeting and flexibility 0 Citizen groups M States
e Water-quality-based approaches M Consultants [0 Universities
e BMP siting, tracking, and maintenance M EPA M WEF
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APPENDIX A: WORKSHOP ATTENDEES

Name Organization Location
Randy Bartlett Fairfax County Fairfax, VA
Ellen Blake EPA Region 9 San Francisco, CA
Eugene Bromley EPA Region 9 San Francisco, CA
Geoff Brosseau California Stormwater Quality Association Menlo Park, CA
Sean Bothwell California Coastkeeper Alliance San Francisco, CA
Seth Brown Water Environment Federation; Storm and Stream Alexandria, VA
Steve Carter Paradigm H20 San Diego, CA
Chris Crompton County of Orange Santa Ana, CA
Matt Fabry San Mateo County Redwood City, CA
Steve Fleischli Natural Resources Defense Council Santa Monica, CA
Holly Galavotti EPA Headquarters Washington, DC
Wes Ganter PG Environmental Golden, CO
Greg Gholson EPA Region 9 San Francisco, CA
Christopher Henninger | Arizona Department of Environmental Quality Phoenix, AZ
Bobby Jacobsen PG Environmental Golden, CO
Drew Kleis City of San Diego San Diego, CA
Peter Kozelka EPA Region 9 San Francisco, CA
Keith Lichten San Francisco Bay Regional Water Quality Control Board Oakland, CA
Thomas Mumley San Francisco Bay Regional Water Quality Control Board Oakland, CA
Thelma Murphy EPA Region 1 Boston, MA
Rardy Nieprash National Municip'a.l Stormwater Alliance; Minnesota Cities st. Paul, MN
Stormwater Coalition; Stantec, Inc.
Mark Nuhfer EPA Region 4 Atlanta, GA
Nell Green Nylen University of California, Berkeley Berkeley, CA
Jeff Odefey American Rivers Nevada City, CA
Renee Purdy Los Angeles Regional Water Quality Control Board Los Angeles, CA
Dominic Rocques Central Coast Regional Water Quality Control Board San Luis Obispo, CA
Abbey Stockwell Washington Department of Ecology Olympia, WA
Scott Taylor NationaI. Municipal Stormwater Alliance; Michael Baker Carlsbad, CA
International
Robert van den Akker City of Buckeye Buckeye, AZ
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APPENDIX B: WORKSHOP AGENDA

Overview

This first workshop will focus on the evolution of stormwater programs and permitting
requirements, including minimum control measures, industrial/construction program
requirements, and water quality based control requirements. A follow-on workshop is being
planned to assess stormwater program monitoring, evaluation, tracking, and reporting
provisions. Workshop feedback will be synthesized with other existing research to produce a
white paper discussing opportunities to strengthen MS4 permits and implementation
programs.

Structure

Throughout the workshop, participants will be encouraged to consider whether and how
existing MS4 program requirements, including but not limited to minimum control measures
(MCMs), continue to add value and to identify ways to improve program effectiveness. To
enable these discussions, each session will follow the same general structure:

[1 Conversation starter. A guest speaker will provide a 5-10 minute overview, outlining the
regulatory context, summarizing evolution over time, or sharing a brief example case
study.

L1 Hypotheses review. Thank you for responding to the pre-meeting survey! We will
summarize survey responses to help identify the degree of agreement or disagreement
concerning key lessons learned and improvement opportunities.

[ Discussion. The facilitator will then lead in-depth group discussion. For each permit
element, we will consider 3 basic questions:

1. How effective has this program element been in improving water quality and
achieving other program objectives?

2. How can implementation of this program element be improved in the future?
3. How can permits be improved to facilitate improvement in how this element is
implemented?

O Findings/Recommendations. Each session will be focused to solicit participant ideas
concerning important findings and specific actions to strengthen and improve the
corresponding MS4 program/permit element. The workshop will conclude with a recap
in an effort to identify areas of agreement and disagreement and issues needing further
evaluation before adjourning. The work we do at the workshop will inform preparation
of a paper that will summarize our work and hopefully help guide future actions to help
improve MS4 permits and programs in the future.
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Agenda
TUESDAY, DECEMBER 5, 2017

9:00-9:45am Welcome and Overview of Workshop Agenda

Dave Smith, EPA Region 9 and Wes Ganter, PG Environmental

[0 Welcome
0 Introductions
[0 Review of Workshop Purpose and Agenda

9:45-10:45 am Session 1: Learning from Program Evolution Over Time

Conversation Starter: Tom Mumley, San Francisco Bay Regional Water Quality Control Board

10:45-11:00 am Break

11:00-11:45am Session 2: Building Program Capacity

Conversation Starter: Randy Bartlett, Fairfax County, VA

11:45-12:30 Session 3 Building Multi-Objective Vision

Conversation Starter: Drew Kleis, City of San Diego

12:30-1:30pm Lunch

1:30-2:30 pm Session 4: Public Education, Outreach, and Involvement

Conversation Starter: Matt Fabry, San Mateo County

2:30-3:15pm Session 5: lllicit Discharge Detection and Elimination

Conversation Starter: Thelma Murphy, EPA Region 1

3:15-3:30 pm Break

3:30-4:15pm Session 6: Industrial/Commercial Program Requirements

Conversation Starter: Robert Van Den Akker, Buckeye, AZ

4:15-4:45 Review of Day 1 and Initial Synthesis
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WEDNESDAY, DECEMBER 6, 2017

8:30-8:45 Reset and Chart Day 2

Wes Ganter, PG Environmental

8:45-9:45 am Session 7: Municipal Operations and Maintenance Programs

Conversation Starter: Chris Henninger, Arizona Department of Environmental Quality

9:45-10:00 am Break

10:00-11:00 am Session 8: New/Redevelopment and Post-Construction Requirements

Conversation Starter: Randy Neprash, NMSA, MCSC, and Stantec

11:00-12:00 Session 9: Water Quality Based & TMDL Based Requirements

Conversation Starter: Renee Purdy, Los Angeles Regional Water Resources Control Board

12:00-1:00 Lunch

1:00-2:00 pm Session 10: Alternative Approaches to Achieving Water Quality Based
Requirements

Conversation Starter: Steve Carter, Paradigm Environmental

2:00-4:00pm Session 11: Reflection, Synthesis, and Wrap Up

LI Identify areas of agreement, disagreement, or warranting more exploration.
O Review and fine tune findings and potential actions.
[ Setting the stage for 2" workshop (monitoring and effectiveness)

(A break will be provided during this Session)

4:00-4:30pm Meeting Evaluation and Closing

60



19

‘uolezijigels Jo syjuawanosdwi Ayijenb uslem a|qiSue] e

"9AI103)49 SJow Yonw swesdoud Ayjenb ya1emuwiiols sxew pinod uoionpal
Jjouns pue uoinpad sSs1 Suipnjoul {(uojuanaad uoiinjjod) |043U0D 324NOS 3NUY $||BD YDSYD 1BYM UO Siseydwis Jaiealn e

"JuswaSeuew aAidepe wJiojul Supdes} pue Suldo}UOW pue sswo2ino Ayljenb

J21BM P3JIS9P YHIM WIY3 SYUl| 3Byl SIsAjeue Juodj-dn ue Aq pawJojul aJe suoljoe uoijejuawsa|dwi ‘sansst Suidiswa ssalppe

03 9|qIX3|} 99 0} puUB $24N0S JueIn|jod pue Sa13s1IaeIRYD J1410adsS-paysialem 01 paJtojie} aq 0} swesdoud Juswaseuew

J91BMWI01S MO||B SHWIad ‘Juawadeuew aAndepe waojul upoell pue Sulioyuow pue ssawod1no Ajjenb Jajem palisap yim

wiay3 syul| eyl sisAjeue jJuosj-dn ue Aq pawJojul aJe suoilde uonejuswajdwi ‘sanssi uiiswa ssaippe 01 3|qIXa|) 8q 01 pue
$924n0s jueinjjod pue s213s1u910e4EYD J14129dS-paysialem 03 paJojiel 9q 03 sweidold Jusawadeuew J21eMWI01S MO|je SHWISd e

(paupa 10U ‘sasuodsal |ENIDY) ¢SSAUBAINILRYS weddoud Jo syuswa|s Ay ayl aJe 1eyM ‘g

67 o o 4 6 9T s983}IIad JO) SJUBPIND 7§ 2JUE)SISSY [E2UYI] Wweldoly

67 o 0 g |43 [4% Suiuoday g Bunjaell diNg

[:T4 o o T £ Tz unienjeA3 1§ Suisoliuap

sjuawalinbay

& 0 0 ' & st juag paseq-igiNL '8 paseq-AjijenD 121

|14 o o £ (114 a1 SJ0JJU0D) UDIIPNIISUDD-1504 78 Juawidojaaapay/man

6L o o L 9t g BIUEUIIUIE 1§ suonREsSd [edidiungy

) T4 T o € LT g sweiBnigd [EI2aWWo)/jeuIsnpy|

T4 o o L 9t 5 {30Q1) uoneuwy3 R uonI=ag S2seYISI 3D

67 o o ot (112 [ yoeaung | uoneEInp3 Njgnd
.m_uTou |EQUR}04 30 TioL adpajmouyy jenuajod oy jepuajod 3Ry [eRuajod swos Juswasciduw
oN 40 apn 10 3juedyugi Wapumu 10} jeguzjod

| 4o uojuido on Jueayusg

¢1uauodwod ysea 104 (S9W0I3N0 [BIUBWUOIIAUD dA1ISOd 9A1399449-1509 10}) Judwanoidwi yuednyiudis
Joj [ennualod ay1 91e4 hoA pjnom moy ‘syuduodwiod 3say} Jo yoea Joj syuswanosdwi [njSuiuesw ew o3 3jgissod si 3 Suiwnssy
*Mo0|3q sjuauodwod 3say) Jo awos paisi| aAey 3\ ‘syuauodwiod Jo syuaw|d ajdinnw aaey swesSoid pue spywaad SN YL °T

S11NS3Y FHIVNNOILSINY dOHSHYO M-I D XIANIddY

sayoeosddy uonejuawajdw| wesSold pue SUINIWId JOIEMWIO0]S JO UOIIN|OAT



29

"11J9US( |BIUSWUOIIAUD 15818343 3] Ul 3NSaJ |[IM 1Y) AlIAI10E DA1309}49-3502 1SOW Y} PJEMO] S92UN0SaJ d|ge|leAe Suilind e
's|eldljjo pa1a3|e pue dljgnd sy}
J0 1ed ay1 uo uonjjod Jazemw.ois Jo Suipuelsiapun panosdwi Aj3ea.s pue ‘|043U0d $924N0S Ul SJUSWSA0IdWI 3|geinseawl
‘shemuarem 3uiyoeas syueinjjod J93BMWIOIS Ul SUOIIDNPJ J|GRINSEIW 1B SSBUBAINIRYS weldold Jo syuswae Ay oyl e

"sallAIRe wesdoud $SIA 03 9|qeinqiliize Ajpoadip syjuswanosdwi Alljenb uajem ajgealnseajN e
‘3|geiunodoe
play aJe seaniwliad ainsus 01 Sulliodad elep Alessadau 3nqg [ewiull ‘suoinesijqo HwJiad a|qead4ojul 'SSOM Sulpnjoul ‘swiial
HwJad ay3 yum soueldwod aulwialsp 03 SulloHUO|A ‘suoi3edijqo aoueljdwod puelsiapun 01 Ases yiim suwaad Jea|d ‘14oys e
‘Alijenb ua1em pue uolle|n3aJ usamlag 3duUelSIp 153140Ys 3yl sey wetdoud aA130944d
uy "pajuswa|dwi sem weidoud e sajedisuowap eyl Suiunod 3128pim 1ou ‘Ajijenb Jaiem 03 paie|ad aJe 1ey) s|eos 9|qeinsesln e

"}lwuad 3|3uls e Jo saa1iwiad ||e J0J SI1IIDW UOWWOD dABY 01 [njd|ay 3q P|NOAA ‘PaXdeJl 8G UBD 1BY] SOUIBW 3|geljiiuenb paaN e
"SOWO0I1N0 [BIUSWUOIIAUS JO SYJBWYOUDQ 9UBWIO0HSd JO JUSWSASIYIE J|qeINSea|N e

"Ino Ases ‘ul Ases :wisjueydaw 3updedy uoide Ajpual-4asn ysijgeisy "siaalp Aljenb

J91BM JO4 S2UNSeaW dduewJoad wual 1waad d13sijead 195 ‘suoiloe (ausuodwod wesdoud) [ealio8a1ed Joj (anerzuenb-iwas

1sed| 1e Jo 3|qissod alaym aAllelluenb) saunsesw ssuewJlopad 19S "Aljigeidasoe pue ‘Alljigeop ‘s1S0D JO UOIIBISPISUOD YIM
(sdINg ““o°1) suonae jo (uoionpad peoj ueinjjod ‘uoijuanaid uoiinjjod “§'3) 11jouaq/anjea Aljenb Jo1em aAlle[al Byl MOUY e

"8uly1 1y311 ay3 Suiop pue 1noge Jupjuiyl s weidoud Y3 Jayidaym 1noge UoI}I|4a4/3UdWaA0IdW] SNONUIFUOD
1o} ssad0.d e pue wsiueydaw Suiodad pue Supjdell e Yyim pauiquiod ‘swajqoad Alljenb Ja1em paieidosse sassalppe 1eyl
‘suoioe Suipusws|dwi pue Suidojanap 4oy ssa204d e Jo ‘palajdwod aq 03 suoioe Suipiedal suoile19adxa JO UOIedIIIUSP! JBSD e

'S|eos 3say3 SulAsIyde 0] [BD111JD 3Je T UOIISINYD Ul Paisl| Suauodwod/sjusawald 3yl 40 ||V

"SeaJe ueqJn Jo SUlp0oO|} ZIWIUIW (¢7) pue ‘(uoljesal|e WEaJ]S / UOISOJd Pale|a] PuB) Sa1pog Ja1em 03Ul padieydsip Ja1emuw.ols

Jo Ayiquenb ayy aonpau (g) ‘sisrem Suiniadal Ul Alljenb uazem anosdwi (€) ‘salpoq Jaiem o3 syuein|jod jo sadleydsip aanpal ()
‘J91eMWI0]s Ul speo| juein|jod danpad (T) 01 syuswaJinbal JwJad a|gednseaw pue 91199ds “ea|d y3m Ajdwod AjaA1109)9-150) e

u SUIM,,

[EI20S pue 21oU0Id ‘|BIJUSWUOIIAUS JB3[D 0] 240W 311 0} JUSWIA0IA W] JUBDIHIUSIS JOJ BaJE U S| SIY] "SS320.4d SIYl Ul Passiw

UaYyo s ,AHM,, YL ‘|08 UIR1I3D B 3A3IYJE O] 3J9M SIUAIIOR 3SOY] DA} MOY JO UOIIEN|BAS 31 AJIIBSSIIDU 10U ‘SSINIAIDE

40 U0113|dWO02 3y} JO UOI}LIUBWINIOP 3q O3} PUS] SIUBWAIINbAI WeSoud FSIA JO 10| v “B1ep 4O SISA|eUR/MBIASI JUBISISUOD puB
dIpoliad pue [UOI1eIUBWNIO0P BIEP 91BINIJE PUE BAI}DDYS ‘SIIIIBW 9oUBWIO0MAd Sulpuodsaliod Yyiim s|eod paysijqel1sa Ajies) e

sayoeosddy uonejuswsjdw| weiSoid pue SunWIad J9IEMUII0]S JO UOIIN|OAT



€9

'SSOUDAIL0)4D pUB S1S0D ulpueISISpUN U9119g e
'saw021no Ayljenb Ja1em o1 adeyurq “Alljigesdlojus "Ayue) e
éSplepueis JO $22UBpPaIIXD 0} 93N[14IUOD JO Isned
sadieyasip $SIN 0Q ‘spJepuels Ajjenb uajem Jo swiia1 Ul SSOUBAIDSYS IN0ge 3q pjnoys pue weldoid 10y J191BA\ UBSD B S} e
's1149uaq Ajljenb ua1em |eas 3uipirodd INOYIIM 1509
ppe 1eyl syuswalinbai Suiuodas Auew aJe 249yl 1By} SW 03 SWIIS 1| "dN|BA PPE 01 Paau Sjusawalinbal uoilejuswadwiay] e
"'SOWEeJ) dWI] JBI|D {SD1JISW S|qrlJIIUEND e
‘'suol3sanb Apnis paljelo-||am D13si|ead ‘ejep pooo e
‘uoljew ojul mau uo paseq idepe 01 Alljige pue ‘syuiod pus s|geljiluenb ‘Suoile1d2dxa PauI}IP SIPN|OUI SSAUDAIIIDYS welSold e
‘3ulpunojuod
3¢ Ued pue aAIsuadxa aJe 1eyl salxodd JO pJezzi|q Jua4ind 3y} Ueyl Jayled sia1em Suiniadad 9yl 18 U 00| 14elS 0 PaaU I/ e
‘1oddns/|im |eallljod pue seaunosal/3uipund e
“J3UUBW 1U3ID1}}3-1S0D Ul S|DAJ| DIIAISS
paJisap JaAljap 01 Audeded pue ‘swesdold aunjonuisedjul Ja1em JaYyio yum wetSoid Jazemuwiiols jo uoireSaiul ‘Aloeded
weJtdo.id pue s324n0SaJ 9|qe1S JO UOIIeaID U91BMWIO0IS UBQJN JO 3sh azjwiido 01 Ajljige ‘syiwuad yum Ajdwos o1 Aljiqy e
"uolledIUNWWO) J0J WnJo) uado saniwiad/1aniwaad e 3uineH "uoidal ay3 03 d1310ads aJe 1eyl SdINg 4O
3s1| e 8ulpinoad Suipnjoul ‘sas1iwiaad A9y} Y1M 1By} S91BIIUNWWOD pue uoi3dalold Alljenb Jaiem soepins Joj pue aaueljdwod
}wJad Joj papaasu sl 1eym smouy Jeyy Je11iwiad e SuineH ‘Ajdoyine 1eyl asn o1 ul-Ang Juswadeuew pue Ajlioyine
Aloie|n3ay "padinbau aJe sailiAl0e Sdueldwod 9y} 1BY] -- S[BIDIJO PB1J3[2 WIS OS[E pUB UMOP uo JaSeuew [edpiunw -
- do3 ay3 wouy ul-Ang SulAey “sanss| 9ouel|dw0d Y3 3B 00| 03 W} dARY Byl J4e1S 9|qeadpajmouy ‘22ueljdwod J21eMWI0]S 01
P1euUSISap Wil 4133 JO I0W IO %0S 1583 18 YIIM HSIAl 943 Ul Jjels JaSeuew 109[oid/101eUipio0d Jjwiad pajeusissp e SuineH e
‘Ajlddns
Jaiem pue ‘eligey ‘uollealdal ‘syyauaq Aljenb Jsjem-uou Jo UoileISPISUOD (1) pue ‘Suljjapow/Sulioliuow Ag paljLIaA pue
paAalyoe sjeod Ayijenb uaiem alam (g) ‘1no pajjads Ajies|d sjeod Ayijenb Jazem aiam () ‘Juads $$/panowal Jueinjjod Jo spunod e

sayoeosddy uonejuswsjdw] weiSoid pue SunWIdd J9IEMULI0]S JO UOIIN|OAT



9

H®IL

%1z |

%0

|
|
7
|
%IT A
|

%75 |

T

IV

T4

"sjusLalinbal Juiiad Jualajp aney
PINOYS PUB JUBJaIP A|[E3UAWEPUN] 318 SATHUNWILOY
7 9SEU4 pue [ aseyd Jo saijiqeded pue spaau 3yl

67

11

‘syuuad | aseyd ayj Joj  Jooj4,, JUSISIsual

313 ag pjnoys spuawannbay ywiad 7 aseyd ayl

‘SASEI 50 Uj "2} Jan0 281anU03 PINOYS SIHUNLWILLIOY
[z @s58Yd) J3|jEWS pue (T 2seyy) Jadie) Joj sjuawannbay

6T

“spuwIad [Enplalpul Ui uey) sywasd
P51 |=12uad Ul [s2nsst Ayjenb Jaiesm pazijedo) "8 a)
sjuswainbay Jyzads Juawws|dwl 03 YNoYHP BI0LW Si Y

6T

411

ET

"sjuswasnbal ajqEINSESW 3J0W
‘1aJea)3 apnjoul o} paau sjwsad ainjny 'a|geadiojua pus
Jeap Ajuaizynsul usaq aaey suoisinodd Jwiad Auegy

(14

11

2%

‘SBNIAMIDE aAloNpoud ssa] sziseydwasp pue
sa1}Al3e anlanpold aziseydwa o} pajeds pue paiojie)
24 p|noys sjuawaja Wesdoid 13410 pus SN Swos

6T

ET

‘papaau e sayzecidde uanejuatuajdul

wesdosd pue Suniwiad mau lydnoua aadaye

uzaq jou 52y juswaleuew aadeps pue sainseaw
J2JIU0D LWENLUILILS J0 Ul EjuaWajdws uo paseq Buipuuayg

6T

-wesdord Suiysixa ay3 Japun qol Ja31aq B op 0} pasu isnf
am ‘sa3e|d awos U] ‘g3 243 03 sadioe.d JususaSeuEwWw
PUE SNJIN jo uoneldepe pue uonejuRwWajdun

3AQEJ2} UO paseq juswaacidws weadosd

PSA JO B5INOT JUALIND BU} UD SNUIUOD PINOYS 3%

Py 1q 40

Soidy

Y101

aaadesig saidesig

aaudesiqg Jou
2318y sayyaN

aaidy

2348y AjSuons

aauZesig Ajfuons 1o uuhq.ﬁ..num

ésaduaj|eyd MaN ssa4ppy 01 panjond Ajpienbapy sliwiad pue sweidold aney g

sayoeoddy uonejuswajdw] weiSold pue Suiwiad 19)BMULIOS JO UOIIN|OAT




<9

*531}1|11N JSIEMULIOIS JO UOREUSWa|dwl

o ' ' 3 & o 2y3 a10wo.d 0] SAIBOIUI [EUOIIEU B 3G PjNays ajayl
,,,,,, “sawelawly uoneuawajduwl
67 T 4 3 43 1T ywJiad Buiysigelss ul paJapisucd aq pinoys

s3ope Buizusuy pue Aypgeded jezusuy Aunwwe)
‘sweidosd ajgels jo uawdajasap sapadw) Jwaad
d a 2 = L o 01 ywuad woly syuawalinbai ul sedueyl |eueIsgng
‘Ayneded weiBoud |e20) Asessadau jo JuawdoEasp
SZIIUSIU PUE ISISSE ISP OF UBJILM 20 PINOYs SHULay
-suejd Sulpun) pue JuaWaSEUEW

67 (1] o o £ (44 y=sse Sunesodicow Suiuue|d wiai-Fuo] punas ui 3saaul
03 paau sweiBoud JajEmLLII0]s (20| ‘aalldaya Ay ag o)
“Juzwdojaaap weidoid pSiy jEd0) |NySsadIINS

poddns 01 3y3isias0 PUE 5|BL3IEL/53IUBLIRIO [apoLL
(74 ¢ £ £ ot it ‘azueysisse ‘sauepind jeinueulyfjeualeusw fleduyaay
1a8uons spinold sajels pus

Vd3 Fumey woy Jyausq pjnom welSoud gy auus ay)
‘AMypededs uonejuawajdws weadosd

(T4 T € v g ET

= 62 g 4 a s W PuE FuIpun} JUB13L4ns yIe| sweldold Jajemwio)s Augp
desig 10 aaudy TYLIOL sasdesig saidesig aasdesiqg Jou aa1dy 22,3y Ajfuons
aufesiq AjSuons 1o aauBy AjSuong AjBuons 2.8y sayyan

‘A1dede) wesSoud 191emwlols 3|qelip Suidojanaq ‘v

saydeosddy uonejuswsajdwi] weiSoid pue Sunwiad 193EMUII0S JO UOIIN|OAT




aaudes|q Jo
aaudesig Ajfuons o aaudy AjSuonsg

99

6T

9t

"}@W aq 03 sjecd Ayjenb
JaleMm UBQJN 10} pUE anotdw o swesdosd Jaiemuwics
|ediziunw Joj [eiuassa s) Supuwaad paseq AujEnb Jajepn

(14

[44

“s|e0d Ajijenb Ja1em JapECI] Y} JO SWOS A3NPE

o} sweldoud pue spoyiaw Jaylo uo Aj21 pue Suriwssd
Ayenb Jazem jo spw) ay3 2z1uBodas pjnoys ap), “wesdoxd
Bunynusad pSiy 8yl WOl Yonw 0o3 192dX3 10U pInoys 3

&L

13

“syJomaluel) uoyeydepe

Jasea)a Buysygelsa pue 'Suueys-ysu Buiqeus ‘Suuued
wesSoxd aazelgo-inw Suiziaiuaul Ag saydeosdde
BAIEADULl Joddns Jaqiaq 0 pascudill 20 pjnoys sjiulag

14

P

uoipayosd

Ajjenb sajess pucdag samaalqo ajdinw ssasppe
1ey3 sweaBoud ppng swesBoad 200 dj2y o) papasu
aq ||1m 93UEISISSE [EDIUY33E]} PUE aJUEpIing [EUOIppY

(T4

11

“{213 "53@2.435 U248 ‘2inPNNsEyUl UaIE

‘|od3u0d poo)j ‘uoiieiuawadne Ajddns) 5|eod juawafeurw
JBIEMILIOIS UBGIN JaYlo pue Ajljenb Jajem ssaippe

1ey) sweldold Buip)ing us 3s3s21u) Buisealaul s alsay)

1oL

sasdesig

aas8esiq Jou aady
2.8y 1ayyan

23,8y ASuons

‘

‘UoISIA welidoud 19peoug e suljqeus ‘g

sayoeosddy uonejuawsjdw| weiSoid pue SUIIWISd JOIBMUIIO]S JO UOIIN|OAT




L9

67

ET

ET

“Pa3Npad 51 3IUE||I3AUNS WAIsAS J1 uaA3 [53urioy
juiepdwos sygnd ‘Suiddew waisAs “8'a) pauleial
20 pinoys swesBoud 3gQ) JO SIUSLL|D LOWILDD BWoS

6T

114

"81a8jdWod 2UE SOy AJUE|IBNNS
W2)sAs [BI3IU J33J8 anjIa)0 S53] 28 SUOYHa 30al

(14

ET

“535N PUE| |BIDJ3WWOI fjE1SNpul
J3M3J YILM SEDIE Ul SADINAS JSIEMLIIS
-uou BuisSaIPPE Ul 3A1138)2 S53| BJE SUOM2 300|

IS

67

14

£l

"anss| |2J338| pjoyasnoy
Suissaippe Ul PUB SB3JE |BIIISNPUI U S32IN0S JSIEMWIOTS
-uou Fuidjiuapl Ui aaleya uaaq aasy swesdosd 3040)

aaidesiqg Jo

mp.nnm: Ajfuons o aaudy AjSuonsg

2audy

TvioL

saidesig

Ajduons

sasdesig

aasdesiqg Jou
323y Jayyuan

a3y

2343y Ajduons

A

"SpaaN |e207 114 01 3@ql Sutiojie £

6T

[41

-aoueljdwod |eao) Joddns 03 Juaoiyns
513213 BulpuElsiapun pue 28papmaouy |230] adiojulal
0} 84 03 ey uonEINpa Jjgnd {SiA] JO 5208 313 jo FUQ

6z

143

-“AzewEs| wesdosd paniaasad pue Joddns
Hgnd Fuip)ing ul s3sisse uFisap welSosd u JuSWaaj oAUl
21jgnd soj saiunioddo jnyBuiueaw Buipiwolg

(14

13

‘Buippng Ajioedes pue Buipuny
wesBosd 10) poddns papazsu ppng Aj2A3a)a aJow
{l1en JUBWEAjOAUI pUE YIEBJING J)qnd pajadiey aiap

(T4

9t

‘{jonuoz
yseJ} “8-a) s10ineyaq A=y sBueyd Ajaaizaya aiow
Jj1an JUBWEA|OAUI pUB YIE3IIN0 J)gnd paiadie) 210

I

HLL

67

4

ET

g

ETENCIGEENT]
PajWY pEY BARY 5043 YIE20n0/uciEdnpa Jjgnd peosg

my..mJﬁ_n- Jo

aaufesig AjSuons 1o aauSy AjSuons

aauldy

TWioL

aai3esiq Jou
248y JayuaN

aa1gy

2848y Ajduoss

‘wes304d ay] 404 Y40/ JUBWIAA|OAU| pUE YdoeaInQ dijqnd Suije ‘9

sayoeoiddy uonejuswajdw] weiSold pue Sun)wiag 193BMWI0LS JO UOIIN|OAT




89

1q 40 aaidy :
m!u >_n=pbmhnuuh¢.>—u=chm

(14

£T

[4

‘sainseaws Fuidasyasnoy |BdiDiunus Jo ssauaAnIaLa
Agu=n 01 Anjge aanldun pinom ssasoud uanenjesa
PazIPIEPUR)S ‘15NG0J 3JOW E JO uoijEjuawa|dus|

67

412

[4%

-52M5si PUE SaxiL }3sse |eso| Joddns
1saq 01 sayzecidde [yow |ediziunw jo Sulojie] sajelljioe}
sayzeosdde Juswadeusw 3355 E 213510y 2u0wW Sulanbay

67

ET

uawanoadw Ajjenb sazes ap3ul| apiaosd
03 umoys alaym (Suidaams jaauis pus suondadsul
juanbayy ssa| “82) ados ul padnpal 3q pINOYS INDIN SILYL

67

<14

“[s831n05 Jueinjjod JUBIUBIS

2IE spuEA |RdIDIUNW PUE $}92J15 BJ3YM aandaye

aJow “§-3) sasn pue| pue sduiias jexo| uodn Suipuadap
saliea saunseaw Suidaayasnoy jedidiuniu o SSaUAIPa4T

Ti0L

saidesig
Ajduong

saidesig

aasdesiq Jou
2348y sayuaN

338y

2348y Ajfuons

‘anjeA sppy eyl SuidaayasnoH jeddiuniy pijos Suluiejulel "6

[T4

111

“aIUENWIND 3315 [21IsNpUl Suissasse 0} 3jgisuadsal
20 pjnoys saspiwaad 7 3seyd pue T as8yd yiog

Sebe

(14

L

‘sa@jiwsad 7 aseyd
j0u Ing saiwad T aseyd 10} S5uas sa¥ewWw 23ueydwod
ayis [BLUISNPUI UD 8)es saapiwlad Sy 2yl Suiney

6T

9t

-swielFoid [EnJaWwwod
PUE [BLISMIPU] [EJ0] JO SS3USNIII844a 31EN|BAA 19133]
0} padwesss aq pinoys saylecsdde uonen|eas weidoly

(T4

1

-swesdod

[EDJB WO/ BLISNPUI JIUaURd UBY) anpaya auow Ay
8.2 (530] Suped WoJ) S|EIZW 10 SJUBINEISAL WOJ) Ysed}
-§-a) saxunos jueynjjod iydads 128183 Jeyl swesSoud [B307

6T

ET

‘sunipE

Bunywiad suning Ul pRYLER 3G PNOYS PUB JEaaun
uayjo aJe sjuawannbay weiSoxd SN pue sjuawannbal
Jwsad JS)EMLLIO]S |ELISNPUI uaamiag sdiysuone|ay

67

111

1T

-uolyzaiosd AjijEnb Ja1emuwiols oy Auian pajiwy
pey aney {suoiaadsul ssauisng aunned “8'a) sweidoud
[EI2JBLWIW 0D /JELIISNPUI JO SJUSLLB|3 UOWILIDD 3Wog

L
aaudesiq 1o

aaufesig Ajfuons Jo aauBy AjSuong

aaudy

WioL

asa1desig
Ajduons

aasdesig

@3i3esi Jou
2ai8y sayyan

aa1dy

23.3y Ajduons

"S}lwIRd |erasnpul yum 3uiusily pue sweadold [ernsawwo)/jeuisnpul suliojie] ‘g

sayoeosddy uonejuawsjdwij weiSoid pue Suil}iwisd J191EMUIOLS JO UOIIN|OAT




69

aaudesig AjSuons Jo 328y AjSuong

-uoejuswa|dun aaipeld JuswsBeusws 131EMLLIOLS O
ssauaniinaye Juimoys pue SuiIejjize) Ul 3ADa) AUl uasg
aney auo|e suonelwl] 2did-jo-pus pue J2iem SuinEasy

67 o T

[41

“53LW033N0 Ajjenb Jajem

pue suoi3ze welFoid usamiaq sadeyuy ajgeljal aiow
‘12iE3|2 Y51|qe153 0} Spoyiaw Fudjijuapl Ul 3IUBISISSE
paau sweiBoud |830) pue saguioyine Sujunag

|14 T T

114

suonREW|
yuwisad pSpy 2jgeyJom Sulysijqe)sa ul sucyelajE
J33esai0)s TONL AuBW Jaidiaiul 03 Jnoyip uaaq sey i

67 z 4

z [41

113

‘suwad 5l Ul spaau uonejuawajdu
10IAL pue sanssi Ajjenb Jajem oiynads ssaippe
13120 0} pasu ays jo uoniuSodas Buisealdul st asay)

aa1dy

TWI0L aadesig saidesig
Ajfuons

aasdesiq Jou 2218y
3.3y JayusnN

@3.3y Mduons

‘sjudwiedw] A)ijenp 191\ Apawiay 0] S|041u0) 191emwiols Sunasie] 1T

WL

PT

%L

|

mﬂ..n 1q 40 243
mﬂ..nuu._ Ajduong Eu..tu.;—m:n.um‘

T4 o ¥

-sjwsad ui passaudxa Ajjedyinads pue Ajieajs
BI0W 3 03 PIAU SJUSWBIINDAI RO UOIIDNIISUOD 1504

67 o o

414

‘wisal Fuoj a3 Jano Ajaandaja

ajeJado swesSold Buiypan ainsua o} sjuawalnnbas
ugisap weiSosd sales)d uieluod ppnoys swesdosd
Buyipauo ayisy0 Bujusaduod adendue| Bunjpuuay

|14 T 4

‘padeincoua
aq pinoys pue fuisiwold sie sayzecidde Suiypaud ausyo

6T £ T

21

‘pajuaajduwl

aJe suejd 3)j0J33) ansuayalduwicd ssajun seale

Ino-3jing Any ul sjuswancidun Ayjenb Jaiem jeiuEsqns
pj2iA o3 Aj=¥un ale sjuawannbay uawdojaspalfman

6T o 4

‘sasuodsas Ajjenb

JB1EMULIDIS UBY) B1EN|BAS PUE ‘Juswajdun ‘aunbal

07 Jaisea aJe Aauyl se Buisiuoad aJe (uoieyjyul pue
uouS}al f|EjulEl /Mo “§'3) SRINsEaL joJU0] ajedolng

aaudy

TvioL sasdesig saidesig
Ajduons

aaudesiqg Jou 2313y
a8y Jayysn

2218y Affuons

|

‘uoildnJisuo) 3sod pue u:wEQO_w>w_uw~_\>>wZ ‘0T

sayoeosddy uonejuswajdw] weiSoid pue Sunjwiad 19}EMULIOIS JO UOIIN|OAT




0L

6T

ET

113

"$5@UBMIIB4a |043U0D PUE AJEINIIE [apoL
AjiiaA pue a1en|EAS 03 UOQEN|EA2 puB Suliojiuow Buloduc
104 apiaoid pinoys ssyoeosdde sjue|dwos aaewayy

6T

£t

PT

~Sujuueyd weiSoxd

Jisijoy 3oddns pue sjulessuod pue sjeo Ayjenb
JB1EM-UOU pUE AJIjEND J21EM Y104 JO UOIIEISPISUOD
23E31}198} ued sovasw el Buuued pue Sulj@pow 1sNgoyY

6z

9t

“si54|EUE 12130 J0 Bu)jj[3pow 3jnoippp 3uinbai Azw pus
ZuiBuageyd s1 sjeed Alljenb J3jem pue saiEalels |osuod
uzaayaq sdiysuniie|al 308y a-asned ajgeyal Buysyqgelsy

6T

ET

ot

“(s31n) J33EM Bulaiadas “8-a)
$3INSEILL PISEG-SLUOIN0 UEY] 21EN|EAS O Jaisea ag Aew
sjuawsaJinbal Ayjenb sazem j3aw 03 (uonejuawajduy

diNg “-3) sjuawsnnbal paseq unipe Jo uoljeuawadw)

TioL

aasdesig

Ajduons

aasdesiqg Jou
22,8y Jayusy

ECTEN)

2343y AjSuons

"Juswuieny Aujenp J4a1ep 03 saydeoaddy paseg-dIAg Jo Aljigerunoddy Suinoadwi 'zt

saydeosddy uonejuswsajdwi weiSoid pue Suil}wiad J191EMWIO0IS JO UOIINJOAT



TL

%55

|14

ot

-Sulio)ucLL JB3EMLLLIOTS O] S2nbiuyda) JnAjue pus
uoiesyiuenb Ajuienasun umauy ayy Ajdde o3 aaneniul
|EUOIIEU B 3G P|NaYs aJay] “3uloIUOW J3IEMUWI0IS
Y palei3osse AjulE3a0un JuUediudis s) asay)

P

|14

ST

‘gaueldwo? yuuad pue ssauaandayye weidoid
Bunenjeaa ui isisse 0] uoien|eaa pue Supoyuow
Jonpuod 0} pajpadxa aq pinoys ssaijuuad pSiy 7 35eyd

%bE

B

67

-uoiiejuawajdws welSoud je>o) o3 paydde
12933q BJe JBY] 531UN0S53J |E10] PaiILLI| JO UOIIEJ0|E asim &
10U 5f JojuDW o) aaniwlad y5I 7 aseyd Asana Suuinbay

(14

1T

5T

BT

Ayjenb Jajem pue Ajungze weidoud sjgeynuenb jo
Suiodal 21u04333|2 pJemo) anow pue Buiuodas saded,
aonpaJ 01 padweaas 3q pjnoys sjuswsasnbal Buioday

[:T4

149

“Spasu SJUBUSJUIEW PUE UOIYPUOD
washs Jo sish|Eue pue Bupj2BI} 3WI-|E3] B|GEUS 18Y)
swesBoud JuswaBeusw jasse dojaaap pjnoys sweldoly

aadesiq Ajfuons 10 aauBy AjSuons

6T

“FULIO UOW 13}EM JUBLLEajdLIOD O} UOIIEN|BAS pUE
Bupjoesy aanoesd pue Ajnioe weaFoud uo SN0y Jajeald
ZJam 2184} Ji panosdul aq pjnos uoijenjena weldoly

6T

ET

41

“saydeosdde
ABojoulpa) pue udisap SuloluowWw paaoidw) jo

35N @ EW 0} pasiwad 34 pinoys siuawaJinbal Suoluop

TYi0L

aasdesig Jou
aauBy sayysN

2313y

22,2y AjSuons

‘3unyoday pue ‘Sunped] ‘uonenjen ‘Sunioyiuolp Suinoidw "€

sayoeosddy uonejuswajdwj weiSoid pue Suiiwiad J91eMWI0IS JO UOIINJOAT




<L

‘wesdoud

Alljenb Ja1emuwiiols e y3nouy) PaA|OS 9 1,UOM pue SsaJppe 01 9Nss! J934e| Yyonw e s| 3l 1ng ‘elaideq pue ysedl 3uiangriiuod
aJe sssjawoy 3y ‘Hwdad e ul 3 uinind Ag wajqoJd e aAj0s ued Asyi yulyl siole|ndaJ sawiy Auew 003 -- S|eo3 J11SI[eaY e
"S$D1419W JBJ} 0] S|00] PUB SSDUDAIIIDYD 91EN|BAS 01 SOLIIBIA e

"4yons aJdinbaJ ‘Ajojewyn ‘pue ‘Suipuny pue Ayaoyine [9A3]-y31y paiedipap Yim swetdoud J0) SSAIUSIUL IpN|IUl
PINOYS SHWJad "Sa13|11N 4O uollewJ0) ydnodys se yans syuswutanod |eao| Aq snieis 1aysiy e usaid aq 1snw sweadoud ySIA| - e
‘(suolsioap asn pue| pue ‘(seaJe
Jamas a1ededas ul) sjue|d Juswieady Ja3emalsem 3uilsixa ‘saljiloldd pue 3uipuny uoljeliodsuedy HYJoM aunionJisedyul aleald
pue 21ignd “3'8) seade pajpwJad ay3 ul s|eod pue sweadoud J19Yyio yym sjeod 4o syuswadinbad ywaad $S|A Sulleuipioo) e
"219 ‘syuswadinbad Juswdo|aAspal/mau
y3no4yl 84n3dnJaisedjul J131eMw0ls usaJ4d 11jauag-i3nw 3uideanodus {(duliolluow uo1dNpaJ Juelnjjod paladiel
pue ‘SupjoeJl 8duUBUIIUIBW ‘SUINIBI} SSDUDAIFIDHD YIM) 94N10NJISBILU] J9IBMWIOLS US43 JO 3ulpn|oul ‘Juswadeuew Ssassy e

‘32uel|dwod 93eN|BAS 0} MOY JO JUEZIUS0D 3q

03} Pa3u aM ‘siy1 SUlISPISUOD 3|IYM INQ ‘UOIIBJSPISUOD J3YLIN} YoM Ajgeqoad aJe s10443 Jo uollezijeuol3ay "AjSuipiodde ajeds

01 3|qe 29 p|noys siuswadinbau weJisoud pS|A Y1 ‘SONSSI PUB SDZIS JUDISHIP ||e 4O aJe saiyjedidiunw -- Aljige|eds,, Jo uoluaw

yonw 9as 1,uplg ‘sweidoud jo Ajuolew 1seA 9yl J0J 1UIeJISUOD Jofew e SI SIY] "SN20} SPaau ||13S Sa1M|1In Sulleald pue Suipuny

weugold ‘wayy Joj Aed 03 3uljjim 3q 03 S313IAI3OE 3Y3 JOJ JUBM pue ‘dIysiaumo ‘Suipuelsiapun JO [9A3] 3WOS aAey 03} aney Asy |
"211qnd ay1 03 suyauaq 9say3 SuiAejad 4o) Aloeded Ja119q Suileald pue salllAllde 3sayl Sulop ale am AHM Jo SuiSessaw 12119g e

‘SUI}JOM 10U 3JE 1BY] SJUSWIINbaI 8y} JO PlI 18D e
"AJIA11B4D 10} SRAIIUDIUI PUB A}I|IGIX3]4 SYI PUB ‘|0JIUOD 924N0S 3NJ3 UO siseydwa asow ‘swesdoid Sulioyuow
pausisap-||am ‘Adua1sisuod wia3-3uo| yum Suiniwliad paseq-paysialem Joj Sa13ijian Ja1emuiols o Suipuny parosdw| e
‘sa1891e41S [BIDURULY PUE ‘S]] ‘sue|d 1uawadeuew
19sse Ajljenb Jajemuwiols jo Juswdojanap pue ‘JuswaSeuew anizdepe pue uojien|eAs pue SulJ0IUOW SAITBWIOMUI

y3nouya upjew-uolsidap uinosdwi ‘suoioe weaSold pue siaAp Alljenb ua1em usamiaq a8eyul| Jo8uo.ls e Suleaud
‘sanss| |e20| ssaippe 0] syuswadinbaJ JwJad ulylim syuswa|d wesdold J91eMWIO]S | |BUOIIIPE], J0]IB} 03 A}I[IQIX3]) J91BDID) e

(pa11pa Jou ‘sesuodsal [en1oy) ‘(anoqe passadppe Jou sease d1dol/sanssi Spnjoul 0} J0/pue anoge passaippe sdidol/sanssi
uo ajeloqe|a 0} 234} |33} ases|d) aininy ay) ul panosdwi aq ued sweidoud pue spwaad HSIA Ya1ym ul seale Ady ayl aJe 1eyM ‘vT

sayoeosddy uonejuswsajdw| weiSoid pue Sunwiad J91EMUWI0IS JO UOIIN|OAT



€L

‘papuny aJe sweigold [edipiunw Moy o SUIpUBISIDPUN PISEDIOUI PIBU SISIIM LW e

"9AI1094)9 9Je A3y} 34NSua 03 SaJNSeaW 3saY3 104 SuswWaJinbad 214199ds pue Jes|d apn|oul P|NOYS SHWJad ‘Suswanoidwil
[eruawuodiaud Sujuied Jo4 Ajunjioddo 35938348 ay3 apinoJdd Suidasyasnoy poosd pue ‘UoildnJisuod 3sod ‘3adl JOSINDINBYL e

dINg Adewiud e se |0J3U02 924n0S IS "SiuawJedw] J31em SuUiAI9I8J UO SNJ0) pue Sulliodad yonw aleulwi|g
198 |Im Ayl 1eym pue soy SulAed aue Asyl 1eym aiepaidde Jo mouy Jou saop d1jgnd a8yl -- UOIJBWIOJUI pUB UOI1BINP3 Jl|gqNd e

‘s}iwJad ul 1no pa||ads syusawadinbad ajgeaJinseaw ‘4es|) e

‘sa1821e43s Suidueuly dojaAsp 03 aJow s3131d djay
pue sawedJjawil adueljdwod Sui1as Ul suolleliWl| [eldueUl) 9ZIUS0J3Y "3|qeIUN0IIE pUE ‘9|gelnseaw ‘JaJea|d syuswalinbau
BN 'SIUSWISIAUI DAI3ONPOId 3J0W UO 3J0W SNJ0J pue sjuawa|a weldSoid anizonpold SS9 Ul JUSWISIAUL 90NPaY e

‘suJianied Jayieam |euoi3dad
uo paseq aq pP|NOYS INq ||e S} 9ZIS U0 B 3q 10U P|NOYs pue syueinjjod umous 03 1snfpe 01 paMmo||e 3¢ 0] paau sweidoid e

"S|0J3U0J [N4SN 1SOW 3Y3 JO UOIIRIUBWS|dWI PJEMO] PaJNIINIIS 94 03 SHWISd MOj|B P|NOM 04Ul YdNS (¢S11J041a4
2J4n3onJisedjul uaaln ;3uluea)d uiseq yoaied ¢ Suidaams 193415 ¢suoiidadsul |eliasnpul ¢uoineanpa dignd uo juads Jejjop Jad
panowaJ aJe sjyueinjjod jo spunod Auew moy ““5°9) S2INSEIUW [0J3UOD JUDIBHIP JO SSDUDAIFIDHD-1S0D B} UO OJUl 191397 PaN e

‘uonejuawsa|dwi pue 3ujuue|d auag-13nw ‘paleldalul oddns Ajosu1p eyl
sywJiad dojanaq *(s3044e aoueldwod ul dn paiy ||e 5,1 9snedaq 1,ued 1ng s3oafoud pjing 01 sweaJys Suipuny 3ullsixa dn a3y 01
pasu ‘Sulpunj mau 193 am ssajun) yoeosdde uonzeiuswsajdwi |9 wJ3-3Uo| B paemol uipuny jeyl JWwod salouade JI salllAloe
92ueldwod uleuad 3uipuny ul UOIPNPaJL MO||Y “Iuswa|dwi 01 peod y3nol AJsA e 1 sayew pue siyauag Ajunwwod J1aylo
uoddns 3,uop 1ey} seaJe ul |9 Juawa|dwl 0} saPUIZe $32404 UOIINPaJ JueIn|jod 3uiAsiydoe uo 3uisnd04 -- uolleiuswa|dw!
|D peoJq wisl-3uo| Joj sauade ysnd 01 dn sywaad 39S 0s ‘(919 ‘uipool} ‘uoneirdepe s3ueyd azew!d “3'a) Ayjenb

Ja1em puoAaq sanssi 40) Juepodwi aJow ag 01 Sulod AjayI| SI JUBWASeUBW J91EMWIOLS 10 24N10NJISBIIUI USDUS 10} PISN e

‘wesdoud ySIN oA depe
ue Suipuswsajdwi 01 ASY aJe $$920NS 32eJ] 03 SI1IIBW 3|qeINSeIA ‘PSIA @Yl 03 214193dS |041U0D 324N0S Ul Syuswarosdw]
pue sia1em 3ulAIed8d By} JO sansst Alljenb uaiem d1410ads ay3 01 wayl Suliojiel Ag panoidwi aq ued sweidoud pue sywiad ySIN - e

"s1ynsaJ Alljenb Jajem wuia1-8uo| Sulunsua Jo sueaw e se sywIad S| UIYIIM PIZIAIFUSDUI 3G P|NOYS SIUSWYDIILD
uequn Ajlpow o1 saniunuoddo Juswdojanapal/uswdojaAsp pue SaJnseaw |0J3u0d 93edouins uo siseydwa Jajeals e

39w Suiaq aJ4e SSPAN 24nNSuUd 01 spaau Suljpow 1sngoJ ‘pasn aq 01 uiod ale
sweJs3oud soue||dwod aAljeuIS) e }| *2ouel|dwod aulwlI1ap 01 SulioUO ‘Sulliodal pasndo) aJo ‘sHwWIad JaJea|d 4a1oys e

sayoeouddy uonejuswsajdw| weiSoid pue Sunjwiad J91eMUI0LS JO UOIIN|OAT



vL

éSiuswanosdwi/aoueldwod aleAlzow djay Jo YIm 1SISSe BIep 1Byl UBD MOH ¢SHWJ J91eMWIOIS [BLISNPUl PUB $SIAl Japun
P9129]|02 e1ep SulI0}UOW SNoUlWN|OA 3y} SuizAjeue ‘S931e1S 42410 puUe ‘eluloji|e) S| MOY puy "91e1S 3y} ssotde aoueldwod
-UOU SUINUIIUOD 0} Pe3| JUBWSII04UD JO YOB| peatdssapim e sey Moy Uo sndoj pinoys (doysyiom usnbasgns 4o) doysyiom ay
"JeaA 9y3 Jo 1534 9Y3 40} Ued Ing Paysi|dwoIde 3q 10U |[IM SIUSAS WJI03S Jusnbaujul pue wuaal 14oys sulnp

sasn |eidlyauaq NN 404 SpJepuB)S Ja1eM SUINULIP ZZ 3|11 Sullea|A S 9yl W] Ued S324N0S uewny Sulj|oJiuod Ing ‘SWJ01s
3ulINp 19W 3 JOASU ||IM BLIS}JD B1US1DE( JOIRIIPU| "SSUDAIIIDS d|ay [|IM XSI4 Uo paseq s|eod Alljenb usjem pazijliolid
‘(Ajsnonnea/Aimols ssow 3ulod asoyl pue ‘sialjdwod Hwaad piemiosiydiesys ‘Aem ayy Suipes| aie oym

sJ03oe aAIssau30.d) sea1nwuad Jo a3ued ay) usAIS 1iyauaq Alljenb Jsiem aziwixew 1eyl saida1edls aAI1103))e dojansp 01 MOH
‘[|[M SB SUOIINQLIIUOD [NFDSN SWOS jew ued | AjngadoH ‘doysyJom syl woJj [eap 1eald e

ulea| 031 108dxa | ‘(82usliadxa JauollIdesd ‘Uo-Spuey OU) JIWIPEBIE B40W S| punoldyoeq Aw asnedsg il 01 pJemioy Sulyoo| W |

(p=11pa 10U ‘sasuodsau |en1oy) ¢doysyiom ayy 104 suoi}sadsns 10 syuswwod jeuoilippe Aue aney noA oQg

‘sugiedwed Supjows-13ue pue Sul[2A23J 0} Je|IWIS S|DAJ| 3B UOIIBINPS A\S PUNS ‘YoJedsal J91eMWI0ls
1oddns ‘s3jnsaJ yoieasas Mau Joj Jajsuedy ASojouyaal ‘Sa1ewilsa Uoizonpal peoj pue sai§ojopoyiaw suoliejndjed anosduwl

"SpJepuels Juawdo|anapal pue mau {sywl| 3uan|ye paseq Ajljenb Jalem ‘Juswadiojul

"uolleAouul |e20| adinbaJ pue a8esnodus jeys s1odiel paseq-aduewload dluswnu ysijgeiss
$91e1Ss pue yYd3 usaym s| wesdosd $3AdN aY3 4o yiduauis ay] "Sulioliuow pue Suijapowl 491194 Yiim siwi| paseq Aljenb
Jaiem |edliswinu spiemol 3ulrow g pPINoYs s\ “uoidaload Alljenb uaiem |enba jou saop ‘jesauad ul ‘uoieiuswajduwi NDIAN

‘SulpuelsISpPUN UOWWOD OU S| 313y} 3Jaym asiwosdwod |e8a)| e se U93ldm 3¢ 03 W3S Ajjualind
W os--sjiwJiad ua13luM A[Je3|D paau am JuUIyl | "SIusWaJinbal 3|qeinseaw aJow Pasu M UeaW 10U SI0P SIY3} ‘49AIMOH
"9oue)sisse 18313 Jo aq p|jnom a3en3ue| 3|qepueisiapun aJow Jales|d "dA0ge € Jaquinu Ul uolisanb yiy ayi 01 a3l [|IM |

‘syiwuad aAindiuosasd yum jies |[1m Asys ‘swiy swes
9y} 1e 1ng ‘Juswaseuew anndepe Juswsa|dwi pue dojanap 03 Aj1oeded aney sa9331WIdd Uaym dJom Ajuo shemyied souerjdwo)
9AI3BUIRYY (BWW|IP JuedJIUSIS B Juasald saaniwiad Aloeded Mo “SpSIA J9]|BWS 3Y3 JO} 3|ge|IBAR 3¢ p|noys Alljenb J21em 01

183441 J13Y3 Y1M Sudije 1.yl AI1BUIR)E Uy "S1uawalinbal syl 19aw 03 Ajoeded ay3 ssassod 3,uom Asyl [|ewsS 0S aJe s|| aseyd
dWos ‘93JaW 0} 1JeIS PINOYS S|| pue S| aseyd 40} stuawadinbau a)Iym "Adljigedrjdde uo Juswalels Jesjd Yim anssi iyl dAj0sal
PINOYS sHWI34 "uoiidipsinf iiayl jo sued ul SN1OM 01 93Jeydsip ou Suinasse AjSuisealou; ale syS|A :eale 28eJaA02 1w

sayoeosddy uonejuswajdw) weiSoid pue Suniwiad J21EMUIOLS JO UOIIN|OAT



SL

's99J1 ueqdn pue Suidaams 19a41s 03 sayoeoadde ua13aq ssnasip ases|d pue
‘Jojluow I9wJad AsaAa Suiney jo peaisul Sulio3UOW AAIIRIUDSDIdA SSnasIp asea|d {suol3edo||e 994 pue (jelisnpul “3suod)
uonedldnp Ayjigisuodsas Hwaad [e20| pue 33e1s ssnasip asea|d Juaixa ||ny a3y} 01 Suipdodad pue supne Suisn SSnJsIp asea|d e
"SUOI8aJ pue ‘S91B1S ‘SIIIUNWWOD U33MIS] SIUDIDHIP PUB SI|GEIIBA JO 10| B 2JB 343y
"S$320NS 01 |E21}UD 9q 1NQ S04 3|eIDPISUOD ) B] [|IM 3SN 3M SPIOM 3y} JO SSulpueIsiapun uowwod 3uldojanap Juiyl| e

¢SNSUISUOI S| 343Y3] YdIym punode sanssi AaY 9yl uissalppe Joj swed) swil ydnod e ssnasipam ue) e
‘Suipuny Suinisanbau/3uliinboe Jo 1xa1u02 3yl ul Jwuad SSNISIp 01 peaN e

"24aymAians pajuswadwi
9q p|nod 1ey1 wuswanosdwi Hwiad Jo) SUOIIEPUSWWOI3I J14193dS OM] 4O 3UO Yiim dn awod 01 dnoud ay3 1 18243 3q pjNOM }| e

"SW3} UOIIO. JO SNSUISUOD B 918340 01 9|qel/weal/dnots yoea 4o} swi} 9AI9SaY e

‘pa122dxa 9g ued sadua|eyd |eda| UsAS pue uojlelusawndie JuedIudIs ‘Si91em

patiedwi Aq paiyiasnf io Ajuoyine ajerudosdde Inoyum peolq aiow awodaq 03 sanuizuod agensue| Hwaad | "Y4D) 9yl oul

U9131dM sI 1eym puoAaq uae) aq o1 Auioyine oy smoj|e 3ey3 98en3ue| ywdiad 3qiyosd 3eyl sme| aney saieis 3so|A ‘a8en3ue|

JwJiad Mau ueyl s|gen|eA SJow Jej 34e SUOIIOE Pa3dadxa JO UOIIBIIUNWWOD JB3[D PUB 2JUBpPIND "AYI|IGBUIRISNS Ul PR1SIAUI
Ajineay aue ‘ued 1sow syl 404 ‘oym sioje|ndad ale Aay] ‘AJisnpul Jo ssauisng 1ou ale Asyi--saanniwiad se anbiun aie SySIA e

‘a4e swesdoud 3uipedy 949Ym JO 3Ied] 3SO| A, |

-- |N§3SN 3q P|N0J $324N0s |edn}jndlige pue sySIA Usamiaq Suipedy ‘Alaunod ayy jo sued awos ul 30adsns | 'ygnoua aJe sdiNg
Auew moy mouy $SIAl @Y1 19| Usy3 ued Suljjapow -- wetSodd ay3 Joj SaAI33[qO Alijenb Jaiem Jespd Yoy 19s 01 |nydjay s,3| e

'$140JJ9 34N1NnJ OlUl Pa34 UBD 1Y) UOISSIS Yoea Jo 1no indul

[NJ2sn 398 01 uoissnasip a1ell|ide) Ajjead 4o 11 03 3oeau ajdoad aney pue yoeosdde mau e asodoud 01 paau sdeylad ‘2ousliadxa
|e20] s,3uedidilied yoes Jo Spasm ay) 03Ul 193 1,UsS0p 1By} UOISSNISIP Pasnd0y e aney 01 SuiSua|ieyd aq |[IM 1 91| SWa3S e

sayoeosddy uonejuswajdwi] weiSoid pue Sunjiwiad J91EMWI0IS JO UOIIN|OAT



