Integrated Municipal
Stormwater & Wastewater
Planning for Burlington, VT

Building on the Past, Preparing for the Future

LOCATION: BED Conference Room
August 27t", 1 PM




Welcome & Introductions




EPA Technical Assistance

» City of Burlington applied for technical assistance from EPA
» One of five awards in the country

» Year-long assistance from EPA contractor to “kick start” the
Integrated municipal stormwater and wastewater planning
process in Burlington to address water quality challenges and
Clean Water Act requirements

®» Stormwater impairments

» \WWTP and MS4 permit requirements

» Combined sewer overflows

» Phosphorus reductions required by Lake Champlain TMDL
» Contractor will be working with City staff during project



Integrated Municipal Stormwater &
Wastewater Planning

®» Planning approach to address stormwater and
wastewater with a single decision-making process

» Consolidates the various goals, priorities, actions and
outcomes desired of separate Clean Water Act
reguirements into one planning exercise

» Fncouraged by EPA through the 2012 Memorandum
and Integrated Municipal Stormwater and Wastewater
Planning Approach Framework but the approach is
voluntary



EPA 2012 Memo and Framework

» |dentifies the operating principles and essential elements of an integrated plan

®» Framework states that if a municipality decides to take advantage of this approach,
the integrated plan that it develops can provide information to inform the permit
and enforcement processes and can support the development of conditions and
requirements in permits and enforcement orders

he integrated planning approach does not remove obligations to comply with the
CWA, nor does it lower existing regulatory or permitting standards, but rather
recognizes the flexibilities in the CWA for the appropriate sequencing and
scheduling of work.”
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Workshop Objectives

» Provide background regarding Burlington’s water quality
Issues and wet weather management activities

» Fducate participants about integrated planning
approach and discuss how integrated planning could
help Burlington address regulatory and water resource
planning challenges

®» Report results from online survey

» Solicit input from participants regarding project selection
Criteria



Burlington’s Water Resource Management
Challenges
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Combined Sewer Issues: Combined
Sewer Overflows and WWTP impacts

= 5 remaining
untreated CSOs in
Burlington

COMBINED SEWER SYSTEM
Dry Weather

Wastewater Treatment
Facility
LT

» \WWTP nutrient
treatment
processes @ Main
Plant are partially

Combined Sanitary Waste

III."""'—---..__.__ _aT-sf_o[m Water - Weir Wall by p asse d d u ri n g

Overflow Structure Combined Sewer

Sy outal large storm events

Combined Sewer
Outfall

Substantial investment have been made to reduce the # of Combined Sewer
Overflow points and to reduce the frequency of overflows at the remaining
CSOs.

®» Sewer Separation has pros and cons

Untreated Overflow Reports at: https://anrweb.vt.gov/DEC/WWInventory/SewageOverflows.aspx




Without BFP

Manhole

Basement

Combined flooded

Sewer
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Rainfall overloads sewers — backs-up into
Source: DC Water basement

House

in the street

Combined Sewer Issues: Basement Backups

With BFP

Manhaole

Basement not

Combined s

Sewer
¥

Preventor

BFP stops flow from sewer from entering basement

Plumbing code requires that property owners install backwater prevention valves
on fixtures that are lower than the elevation of the next upstream manhole cover

Low lying homes in the in the combined sewer system are particularly susceptible
For more information: http://www.burlingtonvt.qgov/DPW/Information-Related-to-

Sewagqge-Backups-During-Storm-Events
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Stormwater Impalred Stream

= Peak /flows are so high that the stream bed is eroded and scoured

. ®» Aquatic life (macro-invertebrate bugs and fish) cannot survive
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An Example:

Retrofits Included in VTBEMPDSS :
g Restoration Scenarios for Centennial Brook | Centennlal BrOOk FIOW

Restoration Plan

*l » 40 retrofits modeled

Q » >90% watershed
§ Impervious cover
managed

= $9.74 million total
= Burlington =$1.5 M

Englesby and Potash FRPs
are underway

= Englesby estimated $9 M

» \NVatershed almost
entirely in Burlington

» Potash ~$25 M total

» Burlington has small
% of this cost
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Legend Jr Feiom ] weflands_SoSu Dﬂungawm

-

[ lemnoa [ [Jezees




Colchester
High Schoaol

I-8g
"‘3951

Col chester

» Burlington
Sewersheds/
Watersheds

Drainage Area
1.1 Main Plant

1.2 Marth Plant
1.5 East Plant

]
]
]
. 2.1 Englesby Brook
]
]
]

2.2 Centennial Brook

2.3 Potash Brook

3 M54 (MNan Impaired)

4 Direct Discharge (Mon Impaired)

http://www.burlingtonvt.qgov/DPW/Mapping-Links




Lake Champlain Phosphorus TMDL

» \Nastewater Treatment Plant Upgrades
» 0.8 mg/L Phosphorus - 0.2 mg/L
» Estimated cost ~$38 million for 3 plants
» Retrofits of existing impervious surface (substantial $$3$)




Generalized Pollution from Stormwater
Runoff/Urban land use

» Nutrients (PHOSPHORUS and Nitrogen) - Blue Green Algae blooms
» Bacteria (E. coli) =2 Beach closures
®» Thermal pollution - fish habitat

» Sediment - habitat; also can cause flooding due to clogging of
waterways/ culverts; nutrients and bacteria also bind to sediment

» |jtter > harm wildlife
®» Heavy metals

» Hydrocarbons from automobiles and also roadways and parking lots
(asphalt sealants)

» Household hazardous waste (pesticides, auto fluids)



Infrastructure Is
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Infrastructure Issues Agrng Prpes & Outfalls
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*10%+ outfall areas
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others in poor =
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Lim ipacts -
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~50% have some sort of structural deficiency;
~10-20% need near term repair




Burlington’s Wastewater System

» 3 WWTPs with P removal to 0.8
mg/L or better

= Main Plant (5.3 MGD)

» Fast (“Riverside”) Plant (1.2 MGD)
= North Plant (2.0 MGD)

» 49 miles of sanitary pipe

» 45 miles of combined sewer pipe
®» 25 pump stations
» 5 untreated CSO outfalls




Main WWTP Plant

» Built in 1953, upgraded in 1974 and 1994
» Advanced secondary treatment (biological nutrient removal)

» Current Permit: 5.3 MGD, 0.8 mg/L Phosphorus monthly permit limit, with 0.6
mg/L annual average limit

e largest extent of combined sewer

Main Plant CSS = 24% of wet weather/stormwater sewered area
(26% combined sewer citywide)

» Highest % imperviousness of any sewershed (57% impervious)

2 authorized CSO points @ Manhattan Drive, at Park and at North
Champlain

» ] additional CSO discovered @ Pine Street and Lakeside in late 2014,
reported to the State; launching preliminary engineering study to look at
abatement options



Treatment Process at Main Plant : Dry and Wet Weather

Dry Weather System (13

Daily sanitary flow MGD capacity): Treated Effluent To diffuser outfall
Full treatment (BOD, TSS, 1000’ outside

nutrients, pathogens) breakwater

Flow from
events up to
0.15 in/hr

Vortex
concentrate

events > 0.15 in/hr up Combined Bromine effluent
to 75 MGD Sewer Disinfection to
Vortex: remove
enhanced pathogens
solid/grit
removal

Wet weather
events

WWTP Operators
actively optimize
treatment of as much
of every storm event
as possible

Gate #2 events (> 75
MGD): screened flow

Partially treated
Screened Flow from combined sewer

Disinfected
Gate #1 (very large, intense storm events through mixing

with other flow
I \\ before discharge



Wastewater Program

®» Recent EPA collection system inspection: EPA feedback was very
positive

®» Real time monitoring of CSO events
» Update of 20 year old H/H model

will be participating in the upcoming Water Resources Asset
Management Plan development; development of capital plan

» RFP issued on 8/21/2015 to identify solutions to abating Pine Street
CSO

» 20 year engineering evaluation RFP for Main, East, North plants

®» On-going work on dewatering to reduce operating costs related
to biosolids

» On-going CIPP lining of sewer pipes including force mains



Separate Stormwater System Program

» Stormwater utility formed in 2009 to address compliance with MS4
permit and address on-going need for capital re-investment; also
to meet future regulatory challenges

» [at fee charged for single family, duplex, triplex properties

» Other properties pay based on impervious area measured from aerial
photography

» 102 stormwater outfalls

» 2000+ storm drains

» 37 miles of separate storm sewer



Separate Stormwater System Program

- - SMART
®» MS4 (Municipally Separate Storm Sewer System) permit since 2003 Water Wavs
®» Public Education %

» RSEP, social media, fact sheets, dirty driveway notifications

®» Public Engagement Add Up to Cleaner Water
» Chittenden County Stream Team
» Adopt a Drain
® Partnership with BLUE

®» Mapping and IDDE
» Updated GISin 2011-2013; hired SW/GIS Tech
= Maps online at: https://www.burlingtonvt.gov/DPW/Mapping-Links

®» On-going outfall inspection and illicit discharge detection and elimination

®» Construction Stormwater Chapter 26
® Post-construction Stormwater Management Ordinance

®» Municipal Good-housekeeping
®» Requirements for meeting any approved TMDLs
» Stormwater TMDLs - Flow Restoration Plans
®» Soon: Lake Champlain TMDL - Phosphorus Control Plans

» \Wet Weather in Combined Sewer




Burlington Stormwater Regulations

» Chapter 26 applies to separate and combined sewer systems
» Available at https://www.burlingtonvt.gov/DPW/Stormwater-Management

®» Construction Stormwater

®» Any project which disturbs > 400 sqg.ft. must submit an Erosion Prevention
and Sediment Control form which outlines how the project will minimize
the risk of sediment leaving the side during construction

®» Post-Construction Stormwater

= Additions/redevelopment of single family or duplex homes where the
total resulting impervious 2500 sq.ft. must complete a residential
stormwater questionnaire

= Other projects which are adding or redeveloping impervious surface must
submit a stormwater management plan

» Manage 100% of the new impervious surface

®» Manage redeveloped impervious to the maximum extent practicable (target
of 50% of the redeveloped area)



Burlington Stormwater/Wet Weather Program

= CIPP lining of SW pipes as $ allows
®» Planning and Implementation of WQ improvement pilot projects
» Blanchard Beach WQ project
» College Street Green Infrastructure Toolbox and opportunities plan
» $1.2 Million ARRA wet weather improvements
» Right of Way Rain gardens (North St., Hyde St., Decatur St.
» Stormwater sidewalk (install Sept 2015 @ S. Winooski & Main)
» CWSRF Priority List
= CIPP lining prioritization and implementation

» Qutfall prioritization and implementation
» City-wide Integrated Project Planning and Implementation
» Puyddles...



Burlington Stormwater Program: Future

» Asset Management Plan Development

» Advancement of SRF projects to inform capital plan and Integrated
Plan

®» Regulatory/Programmatic Future elements(?)
®» Requiring green infrastructure instead of “encouraging it”
» Burlington SW Manual

» More stringent requirements for redevelopment; with alternative
compliance option such as payment of fee in lieu of that would fund
“offset” projects

» Retrofit requirement for certain size parcels? (to meet CWA requirements)
» Specific requirements/feasibility criteria for public roadway projects



Burlington Stormwater Program: Future

® |ncentives
» Grant/Rebate program to incentivize retrofits on private property

®» |ncreasing the stormwater credits available to properties which
retrofit

»/Greenbelt policy = direct citizens to manage the green belt in
a way which benefits stormwater

» Green infrastructure maintenance crew
» \\Vork with Parks team for maintenance of green infrastructure



US EPA Technical Assistance

» Burlington applied for integrated planning
technical assistance from US EPA

» One of five awards in the country
» Year-long assistance from US EPA contractorto & ™ 315’
“kick start” the integrated municipal stormwater Lic wO
hd wastewater planning process to address
water quality challenges and Clean Water Act

F ey |
requirements - oo
®» Stormwater permit requirements
» \\Vastewater plant permit requirements

» Combined sewer overflows

» Contractor will work with city staff on the project



Introduction to Integrated Municipal
Stormwater & Wastewater Planning

. A

» Planning approach to address ' '
stormwater and wastewater with a
single decision-making process

= Consolidates the various goals, priorities, | Sl
actions and outcomes desired of
separate Clean Water Act requirements
INnto one planning exercise

» Fncouraged by EPA through the 2012
Memorandum and Integrated
Municipal Stormwater and Wastewater
Planning Approach Framework but the
approach is voluntary

i




US EPA 2012 Memo and Framework

» |dentifies integrated planning principles and
key elements

®» |ntegrated plan can provide information to:
» inform permitting and enforcement processes

®» support the development of conditions and
requirements in permits and enforcement
orders

» “The integrated planning approach does
not remove obligations to comply with the
CWA, nor does it lower existing regulatory or
permitting standards, but rather recognizes
the flexibilities in the CWA for the
appropriate sequencing and scheduling of
work.”
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SUBJECT:  Intcgrated Municipal Stormwater and Wastewater Planning Approach Framework
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FROM, Nancy Stoner | - N
Acting Assistant Administrator
Office of Water
Cynthia Giles 1ids A
Assistant Administrator( (T LA (UL
Office of Enforcement and| Compliance Assurance
1O EPA Regional Administrators

Regional Permit and Enforcement Division Directors

In recent years, EPA has increasingly embraced integrated planning approaches to
municipal wastewater and stormwater management. EPA further committed to work with states
and communities to implement and utilize these approaches in its October 27,2011
memorandum “Achieving Water Quality Through Municipal Stormwater and Wastewater
Plans. " Integrated planning will assist municipalities on their critical paths to achieving the
human health and water quality objectives of the Clean Water Act by identifying efficiencies in
iplementing requirements that arise from distinct wastewater and stormwater programs,
including how to best prioritize capital investments. Integrated planning can also facilitate the
use of sustainable and comprehensive solutions, including green infrastructure, that protest
human health, improve water quality, manage stormwater as a resource, and support other
economic benefits and quality of life attributes that enhance the vitality of communities.

To provide further guidance on developing and implementing effective integrated plans
under this approach, we have developed, with extensive public input, the attached Integrated
Municipal Stormwater and Wastewater Planning Approach Framework document. We are
posting the framework document on our website and, as they become available, will provide
practical examples of how ies are i ing this approach. We would like to
thank Regions 2. 4, 5, 7 and 10 for their assistance in conducting public workshops to gain input
on the draft framework. We encourage all Regions to work with their States to identify

Internet Address (URL) » It/ #58.99v




Potential Scope of Watershed Management Activities
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Integrated Planning: Overarching
Principles

» Maintain regulatory standards

» Address the most pressing
problems first

=» | ocal initiative, supplemented
by state/federal permit
requirements / adjustments

» [nnovation (e.g., green
iInfrastructure) is encouraged




Integrated plans should:

» Reflect state input and priorities
» Provide for meeting water quality standards

» Maximize effective use of funds through
alternatives analyses

®» Incorporate sustainable technologies

Consider and address community impacts

» Comply with technology-based
requirements

» |[nclude a financial plan and appropriate fee
structure

» Provide for meaningful stakeholder input

v
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Life Cycle

Cost Analysis




Integrated Plan Elements

» Description of water quality, human health, and regulatory issues to be
addressed by the plan | .. . .

®» Existing wastewater and stormwater
systems and performance info
» Communication and community

ut process (e.g., review criteria)
Process for identifying, evaluating,

selecting, and implementing projects
®» Success measures (water quality, BMP performance, etc.)
» Adaptive improvements, based on new information



Integrated Plans and TMDLs

» “Where a TMDL has been established
and there is an accompanying
Implementation plan that provides a
schedule for an MS4 to implement the
TMDL, or where a comprehensive,

integrated plan addressing a

unicipal government’s wastewater

and stormwater obligations under the

NPDES program has been developed,

the permitting authority should

consider such schedules as it decides
whether and how to establish
enforceable interim requirements and
interim dates in the permit.”

N + I LSAITED STATES ENVRONMENTAL PROTECTION AGENCY
@ ST [E B4
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MEMORANDUM

SURIECT: Rirvisioms 1o the Mavernber 22, 2000 Memorandum “Establishéng Totsl Maimi
Draily Load (TMDL) Wasteload Allocaions (WA= for Siorm Water Soaroes
and MPOES Permin Reguirieils Risal on L'hl.w.ﬁ'rl A"

) : £ #
FROM Androw [ Sawvers, Director . - e
MFice of Wastewaler Managemwent l..:l e W/
\ ~

Bexiln Best-Wimg, Director ‘";#‘H-iw' - L_I%'

(i of Wetlends, Deeans and W

T Water Division Dimectors
Regions | - 11}

Thes o i ity agpects of EPA's Wovember 22, 2002 memorandum from
Rabert H. Wayland, 111 Director of the Office of Wetlands, Oceans and Wnersheds, and James
A. Hamlan, Direcior of the Office of Wastewster Management, on the sahjert of “Establishisg
Total Maxizvum Daily Lood {TMIN.) Wasteload Allcemtions (W LAs) for Seoms Waler Sounces
and NPDES Pemsit Reperements Based on Those WLAS™ (kerealfier “2002 memicasdurm ™)
Today's memarandusn replaces the November 11, I010, memarandum on the same subject; the
Water Divizion Direciors shoawld no longer relier 1o thal memorsndum For paidance.

This memorandum is geidance. It s not a regulation and does not impose |egally hinding
requirements on EPA or Swates. EPA and state regulatory mmthorities shoald continue 1 make
permiming sd TWIRL devissons on & cise-by-case hisis oomsidenng the particular Taets and
gircamilances and comsistent with applicable statutes, regalations, and case law. The
recomemendations in this guidance may not be applicable to a partioalar situation. EPA may
change or revoke this guidance st sy time.

Background

Stormewater discharpes are a significant contributor to waler guality impairment im this
countiry, and the challenges from these discharges are growing as more land is developed and
mare impervious sarface is cremed. Swemeamer discharges couse beach closwres and
contamirate shellfish and surface drinking water supplies. The incremsed volume and velocity of
stormwater discharges causes streambank erosion, flooding. sewer overflows, and haszment
‘mckups. The decreased natural infiltration of ranwater reduces groundwier rechange, depleting




Integrated
Planning: an
iterative
process

A

Conduct Initial
Scoping and Build
Partnerships

Adapt and Improve
the
Integrated Plan

Evaluate Strategy
Performance and
Water Quality

D

Implement Selected
Pollutant Reduction
BMP=s and Activities

»

N

Define Integrated
Planning Goals and

Objectives

Assess Receiving
Watershed,/Sub-
watershed Quality

7

Identify Potential
Structural and Mon-
Structural BMPs

Evaluate and
Prioritize Candidate
BMP=

e



Benefits of integrated planning

» Considers typically

separate actions
necessary to comply with
regulatory requirements
ogether to:

» Optimize local benefits

» \aximize the use of
municipal resources

» Efficiently and effectively
comply with regulations




Challenges addressed by integrated planning

» Many of the necessary actions and outcomes are inter-related
» Complexity of decision-making when considering multiple goals
= Water quality criteria SRS . s "

= High/low stream flows A R

» Flood control

» Cost-effectiveness
®» Asset management
®» Community benefits

» Quality of life

®» Fconomy, jobs

» Others. ..
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Consider three
potential project
types to reduce

nutrients in a
receiving water
body:

» \WWTP Upgrade
®» Green Stormwater

= Ag Nutrient Trading



Example: N

Seattle Public Utilities would expand its existing

arterial street Sweeping program o sweep

Seattle’s S
Integrated Plan

» Driven by combined sewer
overflows, long-term control
lan requirements

Proposed for street sweeping

Focused on a) selected CSO
reductions; b) separate
storm sewer system projects;
C) stormwater pollution
prevention; d) deferring
some CSO projects

» Formalized in a judicial
consent decree



The Seattle plan will:

ldentify areas of Seattle where projects are
needed to reduce combined sewer
overflows.

Evaluate alternatives for reducing sewage
overflows in these areas.

|dentify additional areas where projects to
control and treat polluted stormwater runoff
will improve water quality.

Recommend a schedule for designing and
constructing projects.

Estimate program costs and associated
impacts on Seattle Public Utilities” customer
bills.

Seattle
‘@ Public
Uttt

Protecting Seattle’s Waterways

Community Guide to the Plan

Issue 3 - Spring 2014
Integrated Plan Alternative: A closer look

The Plan to Protect Seattle’s Waterways is Seattle Public Utilities”

strategy to keep raw sewage and polluted runoff out of Seattle’s Look inside:

lakes, creeks, and Puget Sound. This edition of the Community Background on the

Guide provides a closer look at the Integrated Plan Alternative, one Integrated Plan Alternative

of the two alternatives Seattle Public Utilities is evaluating in the

Plan to Protect Seattle’s Waterways. Details on three stormwater
control projects

lext steps and opportunities




Seattle projects include:

» Three CSO reduction projects
serving 11 neighborhoods

» South Park water quality facility

Natural drainage / infiltration
projects

» Arterial street sweeping expansion
In targeted areas

' Comparing Water Quality Benefits

The three proposed stormwater projects would
reduce more pollutants than the six sewage
overflow control projects proposed for deferral.

Three Six Deferred
Stormwater CS0 projects
Control Projects

Annually, the Integrated Plan Alternative would
treat:

108 million 2.4 million
gallons gallons

Annually, the Integrated Plan Alternative would
remove:

Fecal Coliform 71 billion fecal 5.6 billion fecal
Bacteria coliform coliform

Zinc 100 pounds 1 pounds
PCBs 0.2 pounds 0.001 pounds
Phosphorus 150 pounds 15 pounds
Total Suspended 130,000 pounds 1,100 pounds
Solids (TSS) -

solids that are
suspended in
stormwater.
Pollutants, such
as PCBs tend to
attach to the
suspended solids
in stormwater.




Example of an integrated

water quality program

=» New York City Filtration Avoidance
Program

eration since 1993

92% Farm Participation
» 3$1.7B Capital Investment
= $40M Annual O/M

» \WVater filtration system would have cost
approximately $10,000,000,000

source water protection and

,972 square miles covering 3 watersheds

CatskillfDelawam"'f

Watersheds
(I

New York City's
Water Supply System

arsEsn |
COUNTY !
.—'I

e
Onanks p

nnnnnn
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»Planners need to present a
credible, verifiable
approach for improving
ater quality

Can result in flexible
Implementation of
permitting/regulatory
compliance schedules,
and adjustment of permit
activity sequences

What’s the bottom line?

AGENCY OF NATURAL RESOURCES
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
WASTEWATER MANAGEMENT DIVISION
103 SOUTH MAIN STREET
WATERBURY, VERMONT 05671-0405

Permit No. 3-1247

File No. 04-03
Project ID No. EJ95-0270
NPDES No. VT0100307
Name of Applicant: City of Burlington
PO Box 878

Burlington, VT 05402

Expiration Date: September 30, 2009

DISCHARGE PERMIT

In compliance with the provisions of the Vermont Water Pollution Control Act as amended
(hereinafter referred to as the "Act") and the Federal Clean Water Act, as amended (33 U.5.C.
§1251 et seq), the City of Burlington, Vermont (hereinafier referred to as the "permittee") is
authorized by the Secretary, Agency of Natural Resources, Waterbury, Vermont, to discharge from
the Burlington Riverside Wastewater Treatment Facility to the Winooski River in accordance with
the following general and special conditions.

This permit shall become effective on October 1, 2004,

Jeffrey Wennberg, Commissioner
Department of Environmental Conservation

By: CA@M pae: 0 /) zo_ﬁ

Christine Thompson, Director
‘Wastewater Management Division




Integrated Planning in Burlington:
the first steps

®»Scoping out the views of stakeholders

= |nput will help the project team to:

» Understand primary concerns and
lorities of various stakeholders

Recognize community-supported
integrated goals

evaluating and selecting projects that
address the goals




Stakeholder input: a key ingredient for
Integrated planning

» \Vhat’s important to the local

community?

re there factors besides
monthly bill totals that need
to be considered?

» \\Vhich project evaluation
factors deserve the most
consideration?

» \\/hich factors are less
Important?

Benjamin D. Bloom



We’re looking for input!

» Project evaluation criteria will be selected by
stakeholders (yes, YOU!D

» General weighting factors will be assigned

staff will review and finalize criteria

» \eighted criteria will be incorporated into a
ecision-making tool for the city to use when
considering new capital projects




Integrated Planning:

Project Review and
Evaluation Criteria




2 WHAT AMERICAN CONSUMERS DESIRE IN A BRAND K

THE GENERAL POPULATION VALUES QUALITY AND PRICE

41%
° 37%

28%  27% 27%

High Affordable Provides Practical Good
quality jobs for custormer
products the USA service
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€ - C [} enwikipedia.org/wiki/Multiple-criteria_decision_analysis =

Create account Log in

Article Talk Read Edit View history |Search Q

WixeeniA | Multiple-criteria decision analysis

= R e From Wikipedia, the free encyclopedia

AT FEE "MCDOM" redirects here. For the use in cosmology, see meta-cold dark matter.

,C::::ttj:;; content Multiple-criteria decision-making or multiple-criteria decision analysis (MCDA) is a sub-discipline of operations research that explicitly .

Current events considers multiple criteria in decision-making environments. Whether in our daily lives or in professional settings, there are typically multiple

Random article conflicting criteria that need to be evaluated in making decisions. Cost or price is usually one of the main criteria. Some measure of quality is
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What sort of criteria
should water resource
managers consider when
evaluating new projects?




Project Evaluation Criteria

Evaluation Criteria Category Indicators or Metrics for Each Criterion

e Project will measurably reduce discharges of targeted pollutant(s) and/or
improve receiving water quality

e Project is able to handle diverse flows and pollutant loads, and has a low
failure risk and high reliability

e Project is able to withstand extreme weather patterns/changes over the
Environmental Performance long term

e Project meets overall sustainability goals — energy use, materials,
environmental footprint, etc.

¢ Project fits into greenway, park, recreation, ecosystem restoration,
transportation, other plans

il \\




Project Evaluation Criteria

Evaluation Criteria Category Indicators or Metrics for Each Criterion

e Project implementation costs to ratepayers in terms of cost per gallon for
treatment or cost per pound of pollutant removed is low to moderate

e Cost to ratepayers per gallon or per pound of pollutant removed during
project operation is low to moderate

e Cost to ratepayers per gallon or per pound of pollutant removed to
Life Cycle Costs maintain the system is low to moderate

e Grants, loans, or other programs are available to cover some capital or
other costs (e.g., land acquisition, construction, staff training, etc.)

e Qutside parties are willing to cost-share or otherwise help with
construction, operation, maintenance, etc.




Project Evaluation Criteria

Evaluation Criteria Category Indicators or Metrics for Each Criterion

e Project eliminates or reduces flooding in residential, commercial, or other
areas

e Project has a low visual profile, and low/no odors, noise, or other
operational nuisances

) e Project creates positive economic impact and local jobs during

Supplementary Benefits construction and operation

e No or few traffic disruptions, dust, noise, other impacts during the project
construction period

Project enhances city’s image and relationships within the community




Integrated WQ Plan Survey: (7/29 —8/25/2015)

Level of familiarity with WW, SW and water resource
management issues

Not very familiar
with the issues
8%

However, espondents
reported that they had not
attended one of the public
presentations or reviewed the
archived webinar/taped
presentations.

Total Respondents = 258



Integrated WQ Plan Survey: (7/29 —8/25/2015)

How concerned are you with the general water quality of
our local streams, the Winooski River and Lake Champlain?

m Very Concerned

m Concerned

= A Little Concerned

m Not Concerned

® | need more information




Integrated WQ Plan Survey: Issues

Water Resource Issues Weight
Score

General pollution of our waterway ecosystems (lakes, rivers, streams) due to pollutants
(sediment, oils/grease, bacteria, nutrients, thermal) in urban stormwater runoff

Untreated CSOs(release of untreated mixture of stormwater and wastewater-sewage) to the
Winooski River and the Intervale Wetlands during intense or large storm events due to excess
stormwater from impervious surfaces

Blue green algae blooms in the Lake in general (not necessarily beach closures) which can
affect ecosystem health and Lake recreation and tourism

Beach closures due to E. coli bacteria

IS

Release of PARTIALLY TREATED stormwater and wastewater from our Main Wastewater
Treatment Plant during large storm events due to excess stormwater from impervious surfaces

Beach closures due to blue green algae (phosphorus pollution)

Condition of our collection system infrastructure (wastewater and stormwater pipes and
stormwater outfalls)

Acute and/or toxic levels of chloride in local streams due to winter salting of roadways and
sidewalks

Stream bank erosion and loss of fish habitat in our small local streams (Englesby, Centennial,
Potash Brooks) due to excess volumes of stormwater runoff

Basement flooding (where a mixture of sewage and stormwater surcharges into basements
with plumbing fixtures) due to combined sewer surcharges caused by excess stormwater
runoff from impervious surfaces

11 Localized flooding due to undersized stormwater management infrastructure

10

12 Sediment runoff from construction projects during storm events

2
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10%

10%

9%

9%

9%

9%

8%

8%

8%

8%

7%
7%

940

870

868

863

855
834
761

753

741

736
646



Integrated WQ Plan Survey: Project Criteria

Score

- Addresses multiple water resource issues at the same time

Addresses the water resource issues *I* feel are most critical as
identified above

2

Removes multiple pollutants at the same time (for example a
project that targets removal of multiple pollutants vs. only
phosphorus removal)

Integrated with other upcoming City infrastructure projects
3 such as streets/road projects, parks improvements, public

building improvements

Costs to build, operate and maintain the project compared to
amount of a pollutant removed

n Increases green/open space in the urban environment
Provides green-house gas reduction benefits

n Improves walkability and bike-ability of streetscape

n Increases local property values/storefront values through
improved aesthetics

12%

12%

12%

12%

12%

11%
11%
11%

8%

824

811

801

789

755
734
732

552



You have earned
a
10 minute break




Refining Weights for Project Review
Criteria

» Need to come to preliminary consensus on how to
weight project review criteria

» 258 of respondents in the community have provided
Initial numbers via the survey

» \Vill be using you, as key stakeholders in your field, to
further refine these numbers as you feel is necessary



Step 1: Additional project review
criteria (As a large group)

» Do any additional criteria need to be added?

® |mproving aesthetics specifically in lower income
neighborhoods

» Synchronicity with other City Plans (Plan BTVs, Urban Forestry
Master Plan)

= Job creation

» Consider your own stakeholder groups objectives




Step 2: Consider preliminary weights
and revise individually with rationale

» Fach person will be given a worksheet with the project
review criteria and the associated, preliminary weights
generated from the survey

» You will be asked to independently and anonymously
make any changes to the weights you deem
appropriate

» You will need to include a rationale for each change

&
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Step 3. Summary of consistent
proposed changes

» The facilitators will collect your worksheets and
determine if there are any consistencies within the
changes.

» Any consistencies will be reported to the group,
confirmed as consensus and documented on flip charts.

» No further discussion will be had on these criteria




Step 4: Discussion of persistent
variations

= For each criteria without consensus, the facilitators will
report the variations and the rationale provided by the

group

» Participants will be encouraged to comment and
discuss

®» Repeat Steps 2 — 4 until consensus is reached on all

criteria {\



Preliminary Weights from Survey

Survey

- Addresses multiple water resource issues at the same time 12%

Addresses the water resource issues *I* feel are most critical as
2 . o 12% 824
identified above

Removes multiple pollutants at the same time (for example a
project that targets removal of multiple pollutants vs. only 12% 811
phosphorus removal)

Integrated with other upcoming City infrastructure projects
3 such as streets/road projects, parks improvements, public 12% 801

building improvements

Costs to build, operate and maintain the project compared to

amount of a pollutant removed 12% e
n Increases green/open space in the urban environment 11% 755
Provides green-house gas reduction benefits 11% 734
n Improves walkability and bike-ability of streetscape 11% 732

n Increases local property values/storefront values through 8% 552

improved aesthetics




Review and Discussion of Refinement
Results




Integrated WQ Plan Survey: Issues

®» Discussion

» Are there any additional issues not listed in survey that we should
consider?

» Not a lot of divergence separating issues - what does this mean?




Okay to spend public $ on private land
for high priority projects?

» 59% supported grant/rebate programs for both
residential and commercial grants/rebates

» 29% said it would depend on the details

» \\/hat are the concerns here?



Integrated WQ Planning: What could
this look like in Burlington?

» [f, and only if, the future data/planning level exercises support
the feasibility of meeting our WW and SW WLAs in an
integrated/lumped approach:

®» Request WWTP compliance schedule that prioritizes WWTP phosphorus
optimization at 3 plants for upcoming 5 year permit cycle with requirements to
perform combined sewer stormwater and separate stormwater retrofit pilot

projects and complete the Burlington Integrated WQ Plan by deadline prior to
WWTP permit renewal; then:

» [ntegrated SW/WW permit with overall lumped Waste Load Allocations

®» Continued maximization of P removal through optimization to get as close to 0.2 mg/L
without technological nutrient removal upgrade

» Fnhanced combined sewer and stormwater retrofit projects (above and beyond the
requirements of the TMDL) to offset any pounds of P from WWTP to be implemented on
a schedule which matches our financial capability

» Possible trading with other Main Lake WWTPs and/or Agriculture



Public Involvement Next Steps

®» Continue analyzing survey data and publish summary report

®» On-going public involvement/input requirements as party of Integrated
Plan framework requirements

» Future formal input through DPW commission meetings

» Online/Web presence

» Fducation on the issues

® Project details/citywide map and priority scores

®» Opportunity for input



