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Executive Summary

The Town is in the process of establishing a Stormwater Utiletyiecognizsthatstormwaterrunoffis a
community wide problemand that the T o w ndursent stormwater programs not sufficient to
comprehensively address the neeflse purpose of this study is to recommend a rate struesimm
importantnext stepfor funding the stormwater program and formally establishindMildy. The basis

for the recommendations providace Carrboro's Town Code, which provides the legal strucfaderal

and Stateegulatory requirementanticipated expensdar the utility; a GIS study of impervious surfaces

in Carrboro; anaxperiere from other North Carolina jurisdictions that have implemented utilitiEse
recommended rate structure is a "hybrid" with a flat fee for single family/small residential progedties

tiered structurefor nonresidential propertiesThe nonresiderdi rate structure, while tiereds a direct
extrapolation from the residential rate based on amount of impervious surface for a given property. The rate
structure is based on the amount of i mperERU)ous su
of impervious surface. The premise is that impervious surface is an appropriate metric for determining the
impact of stormwater runoff from a given property, consistent pritictices across North Carolina and the
United States.The recommendd rate will support annualross revenuérom feesof a little more than

$800k, which will meet operating requirements with a surplus for future capital expeAsesnportant

factorin recommenihg thisrate structure ibalaning the level ofadministratve overheadvith the more

discrete fees that can be assigned with more accurate and precise but more administratively intensive data.

Public meetings and other means of outreaehe pursuedo notify the communityof the proposed rate
structure and feeand a public hearinigeld. An Interlocal Agreement with Orange Coumtgs developed
to allow the Orange County Property Tax Office to provide billing supp®dhte associated feedll be

included in property tax bills sent out in the summer of 2018
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The purpose of this section isdescribe thexpansion of Carrboro's stormwater management program that
is enabled bythe forming Stormwater Utilitythe Townds st o rthrough mel 201§sr ogr am

describedn more detail iMAppendix 1. ThdJtility will allow Carrboroto better addressurrent regulatory

requirementsprepare forpotential futurerequirements, and in general expand stream and watershed
protection and restoration initiativesupport for property owners with flomd) and drainage related

impacts and maintenancand enhancement§ stormwater infrastructure

1.1 Program Structure
Carrborobés stormwater program can be desghasedbbed an

on the services that the program offesse graphic, and Table 1). It

Infrastructure Field . : . :
Services Services is important to consider these services not as discrete and separate,

Stormwater but as integrated and coordinated, as facilitateth&gdministrative

Utilit:
Administration role. The placing of the progranmder the umbrella of a utility and

Planning CeTLIEAS  \within a dedicated enterprisieind results inthe ability to more
Services Services

holistically manageand coordinatt he T own 6 sprogranbr mwat e

Stormwater Utility Administration 7 includes developingnd implementingrrogramservicedelivery;
stormwater related data management; regulatory tracking and annual reporting; issuing notice of violations;
contract administration for contractual services; staffing the Stormwater Advisory Commission; program
integration with Town administrativactivities (e.g., operating budget and CIP).

Stormwater Infrastructure Servicesi include maintenance of Towswned stormwater system including

inlets, catch basins, pipes, ditchasdStormwater Control MeasureSCM9); street sweeping; design and
congruction of public stormwater infrastructufe nc |l udi ng A gr ppeofeds,stormiatea st r u c t
retrofits, and restoratioprojectson Town maintained land.

Stormwater Planning Servicesi include planning and engineeringeview and oversightof new
development proposals and construction, and updating of the Land Use Ordinance

Stormwater Community Servicesi includes education and outreach, providing public participation
opportunities, coordination with the Clean Water Education PartniSWikP) andcreating and
implementing a drainage assistance program

Stormwater Field Servicesi include inspections of SCMs issued under a Town land use pdliaitt
discharge detection and elimination activifisseam determinations, astteammonitoring



Tablel: Administration of StormwaterServices Prior to and With the New Stormwater Utility

Stormwater Service Prior to Utility With Utility
Administration
Legal LUO (Article XVI) and illicit | Legalstructure for Utility addech
discharggTown Code) Town Code
Programmatic Dispersedrogram Umbrellaprogram
Financial Stormwater expensestitracked | Tracked underEnterpriseFund
Regulatory Planning(town widg, Public Stormwater Utility
Responsibility Works (PW facility)
Advisory Commission| EAB StormwatetCommission
Infrastructure
MS4! and facility Public Works Public Works support from
maintenance Stormwater Utility
Green infrastructure | Not applicable Stormwater Utility
Field PlanningDepartment Stormwater Utility
Planning
Plan review, erosion | Planning Department: contract | Planning Department: Stormwater
control, permitting engineering & county support | Utility, contract engineering & county
support
SCM Inspection & Planning Department Stormwater Utility (potentially with
maintenance contract support)
Community
Drainage assistance | Not applicable Stormwater Utility
Outreach/education Planning Department Stormwater Utility

All of these services are importdr thestormwater utility moving forward. In 2018, the priority is on
establishing the administrative capacity and mechatisroperate a successful utility over the long term.
The rate structurpresented in this repdmas beem major emphasis.

1.2 Program Challenges

1.2.1 Limited Funding/Capacity
The fundamental stormwater management challenge currently facing the Town is the absetfficecot

anddedicated fundingstormwater related activities currently compete with all Town functions provided
for throughGeneralFundrevenues One ramification has been limited staff capad®gcognizing this, the
Town created a Stormwater Enterprise Fundthedegal foundation faa SormwaterUtility , and hired a
Stormwater Utility Manager in 201TCurrently,this fundis not receivinga separatéedicatedrevenue

stream The creation of the new Stormwater Utility Manager position is a very positive step, but additional

I Municipal separate storm sewer system
2 This item refers to stormwateontrol measure inspection and maintenance on private property after development
(post construction).



staff will be required in the future given the amount and diversity of work involveahplteimenting a

comprehensivetormwater prograr(see Tabls2 and 3.

Table2: Summary of Town Staff Current Major Stormwater Responsibilities

Type of Service | Specific Responsibility Notes

Administrative | Launching utility Following up on this study; community input;
creating and implementing interlodailling
agreement

Stormwater related ddbases GIS and administrative databases
NPDES permit administration | Complianceactivities,tracking and annual

reporting

JordanLake Rules Compliance tracking, planning, implementatio
reporting

Town administrative tasks e.g.financial, legal, contractuatyoss
department coordination

Contract administration e.g.,benthic monitoringPublic Works facility

permit complianceengineering services
Infrastructure Stormwaterconveyancesystem | Maintaining catch basins, pigalitches swales
and proper disposal of waste from clagn

operations
Streetsweeping Town operates ongacuum truck
Public Worksfacility NPDES | The regulatory compliance aspect has receive
permit contract support.
Planning Reviewing stormwater plans fq¢ Shared by staff and contract engineering firms

new development proposals
Stormwater Control Measure | Currently able to only pursueactively

inspections
Erosion control Delegated to Orange County; some staff
administrativetime for coordination
Field Implementing buffer Townds requirements ¢
requirements in LUO requirements, which adds to staff workload.
lllicit dischargedetection Currently able to only pursue reactively
Community Private property drainage Tracking and providing support with floodplain
inquiries administration, maintenance of public
conveyance system
Staffing new Stormwater Initiated in February, 2018
Advisory Commission
Education and outreach Participation in the Clean Water Education

Partnership

As one means of assessing the Towndés stor mwater
jurisdictions that are the most similar to Carrbioraany respects, Chapel Hill and Hillsborough, has been

pulled together (Table 3Chapel Hill hasb2.8M and 1&tormwatestaff positions and Hillsborough, with
about a third of Qlaee guanters afftegeograppicufdotpring, lasdwidl tinde

stormwaterstaff positionsand one Public Works position funded fromitHgtormwater Enterprise Fund



The similarities shared by these towns includes both comparative size, proximity, demographics, etc., but
also their status as PhaseNPDES communitie’s and location in the Jordan and Falls Lake watersheds,
and by referencassociatedegulatory requirementsChapel Hill also shares in participation in the Bolin

Creek Watershed Restoration Team with Carrboro.

Utilizing contractor serices has been and will likely continue to be a cost effective way to complete some
tasks without adding additional staff. Tlaegest stormwater relatentractual services historically Ve
beenfor engineeringservices The Town has also contracted fmenthic monitoring support for the past

15 years, and for support with NPDES permit compliance for the Public Works faailitysome
infrastructure maintenancllew contractual services.g.,for retrofit projects and perhaps other planned
activities sich amewmonitoring and other field work, laboratory analyses, community outreddional
infrastructure maintenance, support with impervious surface GIS data, andsjptie@al studies arall

worth considering. With all contracting, Town staff mbave time to administer contracts and supervise
work, which is aotherreason why the stormwater program needs additional staff.

As a specific step forward to address the need for expanded capdasitycommendd thata Stormwater

Specialist positiome planned for The Stormwater Specialist positiorowld provide support withillicit

discharge and pollution prevention and good housekeeping components of NPDES; @it

inspections and maintenance program; stormwafeastructure and impervious surface GIS and utility

billing data maintenancsupporting outreach and education effottampleting stream determinations for

new devel opment proposals within the Toweatbss del egz:
and helping initiate a Drainage Assistance Progrdihe position wuld support the Stormwater Utility

Manager Public Works Superintendenand other staffvith these andther stormwater management

responsibilities.

3The Phase Il designation refers to small municipalities, generally with a population between 10k and 100k, and a
population density of at least 10004sq r e mi | e . NPDES refers to fiNational Pol
Systemo under the federal Clean Water Act.

8



Table3: Comparison of Carrboro, Chapel Hill and Hillsboro@irrentStormwater Utility

Capacity
Carrboro Chapel Hill Hillsborough

Utility Established In process 2004 2016
Population 21,265 59,246 6,568
Area in Town (sg.miles) 6.46 21.12 5.33
Utility Annual Revenue TBD* $2.8M $600k
(approx.)
DedicatedStaff

StormwatefManager 1 1

Engineer * 4

Stormwater Specialist 1 1

Stormwater Analyst 1

Environmental Educator 1

Stormwater Billing Technician 1

Mosquito Control Officer 1

Public Works staff 7 1

Total 1* 16 3

*See footnoté

1.2.2 Requlatory Requirements

NPDES Phase Il Permits
The Town is regulated under two NPDES Phase Il stormwater permits, onettivet iwideand one for

the Public Works facility. Areas ofneededperformance improvemerduring this permit cycle are
summarized in Tablé. While all of the six minimum measures required intthwen widepermit are being
implementedo a certain degre¢he illicit discharge and paesbnstruction stormwater programave been
implemenied more reactivg rather than proactively-or instance, the illicit discharge program is supposed
to include preventative and proactive measures such as determininpazigfd areas and completing
routineinspections of these ared$ie postconstruction stormwater program includegiew of stormwater
management fadevelopmenprojects It also requires inspection 8CMs there are approximately 200 in
Carrboro (Tablé&). That is in addition to the requirement that the SCM owner inspect and submit a report
at least annually to the Town for review. Creation of the Stormwater Utility Manager pgsiticides

some additionacapacityfor inspectionsand overseeing this prograiut given the other responsibilities

of the position, additional staff will be needed to fully meet this regulatory requirement.

4 ~$850k is the projected annual revenue for the recommended rate structure presented in this report. It is designed
to support both operatirand capital expenses, including a capital reserve.

5 Maintenance SupervisgBtreet Cleaning Crew Superviséteavy Equipment OperatdZonstruction Worker

6 Carrboro does not have an engineer on staff, but uses contracting engineering serviegimdtes that the

Town iscurrentlyusing close to 1 FTBf contract engineering support for stormwatdthough some of this is

reimbursed from applicants for land use permits.

”In March, 2017, the town wide permit was reneyatt the Public Works pertiwill be reissued later in 2018
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Table4: NPDES Permit New Activities

New Activity

Notes

Administrative: annual analysis of the capital and operation and mainten
expenditures and staff resources for stormwaitetential for new annual reportir|
requirements and goal to create a high quality, community oriented annual rep

Additional
staff time
needed

Public Education, Outreach and Public Participatioenewed permit requisanore
extensive outreach drparticipation program.

Additional
staff timemay
beneeded

lllicit Discharge Detection and Eliminationdetect dry weather flows; employs
training; improved public reporting mechanism; procedures to identify and elin
failed septic systems; Enfm@ment Response Plan (ERP); enforcement tracking

Additional
staff time
needed

Post Construction Runoff ControMore detailed inventory of posbnstruction
structural stormwater control measurescordation of maintenance responsibili
fully implement program for lortgerm operation and maintenance of structural BM
including verification of maintenance and inspections; provide educational ma
and training for developers; more fully implement Enforcement Response Plan
includingrecordkeeping and followp assoiated with enforcement actions.

Significant
additional staff
timeor
contract
resources
needed.

Table5: Summary of Current Structural Stormwater Control Measures in Carrboro

SCM Type Number | Ownership Number

Dry detention (flooding) 64 HOAs 55

Bioretention (aka rain garden; water 50 CHCCS 32

quality)

Ponds (both flooding, water quality) 19 Other (mix of commercial, 83
multifamily, public)

Other (e.g., wetlands, cisterns, 37

undergroundlevices)

Jordan Lake Rules

As with the Town's NPDES permit, compliance with the Jordan Lake rules is regulatory in nature, however,
the future requirementsosts and timingof regulatory complianchasbeen more difficult to plan for in

the pastive years due to changes in State legislafidre rules could require unprecedented reduction of

nitrogen and phosphorous in stormwater ruricdfn existing developmenWhile the cost of the@ew

developmengdordan Lake stormwateules is born primarily by the development community,akisting

development stormwater requirements are solely theoresibility of the Town to implemeniVhile there

is some uncertainty, staff have been preparing for Stage 1 ekigiang developmaet rules, and have

programmed over $4M in the Town's Capital Improvement Program. Stage 2 requirements have not been

8 Implementation of maintenance program to deteed ortandowner responsibilitywith Town inspections, and

legal authority to take over maintenariteegleced
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determined, but could result in additional expenses beyond Stagettofit projects have other benefits
as well, such as improvementlotal stream qualitand reduced flooding impacts. Some level of pursuit
of these projects is therefore recommended regardless of the fullmelah Lakdrules At a minimum
staff time is needed to continuepepare the Town for potential implematibnof the Jordan Lake Rules
Finally, in 2017, TICOG, with participation by a broad stakeholder group, initiated exploratiegiofhal
collaboration Involvement with this effortould requireadditionalstaff timein the future

Bolin Creek Watershed Restoration 10

Carrboro staff worked with Chapel Hill and other local, state and federal agency staff in 2006 to create the
Bolin Creek Watershed Restoration Team (BCWRT) because Bolin Creek has been on the list of state and
federal impaired wateddies. At the time, the Bolin Creek watershed was selected as one of only 7
watersheds in the state to receive focused state and federal assistance in preparing grant applications and
leveraging other resourcesith a goal of improving water quality amdmovng Bolin Creek from the
impaired waters list. This is an ambitious goal that will require a robust commitment for many years to
come. To date, the progress that has been made has been grant sypytrtéttie activity for the past 5

years Available grant funding is currently very limited and competitive, and even with grant support,
matching fundsin kind supportand staff capacitis neededlt is important to recognize that participation

in the BCWRT is fulfilling a regulatory obligationinee Bolin Creek has been identified as an impaired

waterbody.

1.3 Program Opportunities

Thenew StormwaterUtility andStormwateEnterprise Fundreate the following opportunities:

1) Better protection and restoration of local creakd downstream receiving waters, including
Jordan Lake

2) Expansion of green infrastructure which provides multiple environmental and community
benefits

3) Better service delivery to the community, including support to property owners experiencing
impacts relagd to flooding and drainage

The Townds eventual ma n dtedtcasts fpr implementationaumder the 3ordanhake as s o c i
Existing Development rule is a complex regulatory matter that has become more complex with legislative actions in
the past several years. I't i s the Stwotakethiatuleserioustyi | i ty
regardless of state legislative action. The need for water quality restoration in Jordan Lake has been studied and
debated for over 4 decades, and the Jordan Lake Rules adopted in 2009 were the result of a long scientific and
engineering analysis and stakeholder process. Importantly, there is also a federal TMDL for the lake; EPA has the
ability to intervene if it deems that State level action is insufficient.

10 Additional information on the Bolin Creek Watershed RestoratianTis available at
http://www.townofcarrboro.org/280/Boli€reekWatersheeRestoration
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4) Better mechanisms and opportunities for community input into and support with stormwater
management, in part through the new Stormwater Advisory Commission, and in part through a

consolidated program with more capacity.

This report discusses these opportunities to some extent. Further articatatierploratiorof these
opportunities and identification of new opportunities will be possible once the utility is established and

fully operational.

1.4 Five Year Plan for Expansion of Services

A five year programmatic plan ireeeded to guide cost projectiomgich in turninformsthenewrate
structure This plan is summarized in Talfleand corresponds to the following phases:

Figurel: Movingfrom Ultility Establishment to Operation

1) Stormwater 1)Implement

Advisory rate structure
Commission 2) Update
begins meeting stormwater

2) Review/ plan

adopt rate 3) First annual
structure report

3) Maintain 4) Maintain
service delivery delivery of

existing services
and initiate new
services

Phase 1s currently underwayand is dargely administrativgphase related to the establishment of the

Utility . Unt il it i s compl et erevenGawill comtiouetmddiginatefrono r mwat er

propertytaxesand pass through tieeneral Fund

Phase 2vill begin as soon as a rate structansl Interlocal Agreement for billing aime place and marks

1) Full service
delivery:
infrastructure,
development,
community,
field,
administrative

2) Initiate and
pursue capital
projects

atransitionfrom Ultility establishmento Utility operation During this transitionsomecontinuing ad

new administrative activitiewill be required. Rvenugrom new fees wilbeginto flow into the

Enterprise Fundandservice deliveryor new services wilbegin

12
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Phase 3s thefully operationalstage of the Utility The administrative pieces will be fulstablished

and the Utility will beable tofully deliveryarange of servicesAchieving this stage in a timely fashion
is desirable not only from a programmatic and community perspective, but also to beepeied for
implementation of Jordan Lake Rules, which are scheduled for review within this time &mafrfer
demonstrating compliance with the NPDES peanid progress with Bolin Creek watershed restoration

During Phase 3, projects programmed in@agital Improvements Plan will begin to ineplemented

The following thoughts are important to highlight in considering the five year stormwater utility program

plan presented in Table 6:

1) Animportant milestone on which the overall schedule hinges adbgtion of a rate structure
and Interlocal Agreement for billing. As discussed elsewhere in this report, if either of these
activities is not completed by June, 20tt& dedicated stormwater revenue stream will not be in
placeandthe schedule and program activit@suldin large part be delayed by a year.

2) Similarly, hiring a Stormwater Specialist is a prerequisite for fully pursuing many if not all of the

Phases 2 and 3 activities.

1.5 Stormwater Advisory Commission
Part of the new stormwater program structura iew Stormwater Advisory Commission to assist with

creating and implementing the stormwater utilippointments were made to the Commission in January,
and theCommission began meeting in February. This stuaybeen referred to the Comission for
review. Staffing the Commission and pursuing outreach related to the findings and implications of this
studycouldbe the major emphasis of the Stormwatsglity Manager in the first half of 2018 (and beyond

if more work is needed to finalize the rate structure).

13



Table6: Stormwater Utility RecommendedPlan for Phasing in of New Servic¢es

Phase 1

Phase 2

Phase 3

Service

1.1 2017

1.2 January-June 2018

July 20182019

2020 2022

Administrative

Town Code adopted
(Stormwater Utility;
Enterprise Fund)
Stormwater Commission
formed

Stormwater Utility Manager,
hired

Initiated tracking of
stormwater expenses

StormwaterAdvisory
Commission begins meeting
Rate structure developed ang
adopted

Interlocal Agreement with
County for billing

Stormwater Specialist hired
Stormwater Plan updated
Firstannualreport to
community.

Billing and revenue
collection from feebegins
Regulatory annual reporting
Drainage assistance policy
adopted

Jordan Lake Rules
implementation anticipated
NPDES permit reissued
(2022)

Bolin Creek Watershed
Restoration Plan revisited

Community Pre 2017 efforts continue | Pre 2017 efforts continue Drainage assistance prograr Drainage assistance prograr
begins expands
Local public education/ Public education/outreach
outreachprograminitiated program expands

Infrastructure Pre 2017 efforts continue | Pre 2017 efforts continue Enhanced maintenance/repad Stormwater retrofitapital
andgreen infrastructure projectsprogram begins
opportunities identified

Planning Pre 2017 efforts continue | Pre 2017 efforts continue Reviewstormwater Implement any changes
provisions inLUO. identified

Field Pre 2017 efforts continue | Pre 2017 efforts continue Post construction Post construction

maintenance and inspection
program expansion

maintenance and inspection
program fully implemented

*the timing assumes that a rate structuradepted in FY 17/18

14



2. Stormwater Management Cost Projections

2.1 Introduction
North Carolina legislation allows municipalities to charge a stormwater fee that covers only those

expenditures related to the stormwater prograimdetermire theamountof money neededt is essential

to identify relevant current and expectedformwaterexpenses, and to also not include expenses that are
more appropriately assigned to other Town budget accdixdamples oftormwater specific costsclude

items such as: stormwater plan review for new development, inspections of stormwater control measures,
illicit discharge investigations, street sweeping, maintenance of stormwater infrastructure, and stormwater

capital improvement projects.

A very preliminay threeyear budget was created for the utility in 2017 to supplement the adoption of the
legal foundation in the Town Code and the FY 2017/2018 Town Operating Biddpé¢ 7) The basic
strategyfor that estimatavas to focus efforts in FY 17/18 on tieg the administrative structure established,
transition into collecting new revenue through fees and operating the utilRy 18/19 in;and begin
implementation of capital projecin FY 19/2Q0 Over the pasfive years, the Capital Improvements
Progam has been identifying stormwater capital projects. The CIP was most recently updated in January,
2018, and includes a 5 year plan for stormwater projects, with a need for additional projects recognized

beyond this planning horizon.

Table7: Three Year Stormwater Program Buddetesentedin June, 2017

Year 1 Year 2 Year 2
FY 201718 FY 201819 FY 201920
Revenues
Stormwater Fees -0- $430,000 $430,000
Transfer from G. F. $308,383 $213,658 $224,531
Total Revenues $308,383 $643,658 $654,531
Expenses
Personnel $105,383 $192,797 $196,653
Operating $203,000 $450,861 $457,878
Total Expenses $308,383 $643,658 $654,531

15



2.2 Cost Projection s
Fromthe above discussion asdpporting information in thidocumenta five yearstormwater program

costprojectionhas been developgdsingthefollowing foundation.

1. Capture all known current operational stormwater related expenses. (In FY 17/18, Town staff began
tracking stormwater specific expenses. Yeard&de reports were run as input into annual
estimates).

2. Capture nevoperationakxpenses associated with better service for existing stormwater regulatory
requirementsind plan fonmew/potential stormwater regulatory requirements;

3. Plan for future ®rmwatercapital projects and enhanced infrastructure maintenance, repair, and
replacement

4. Minimize administrative burden/overhead and maximize delivery of services and environmental
enhancement;

5. Collect sufficient revenue to minimize future needs f@idar significant increases in fees, and
address future capital needs.

6. As discussedbove a new Stormwater Specialist staff posii®necommendetb provide support
with delivery of services

7. ltis anticipated that approximatedymiles of new towrmaintained streetsnd conveyancand20
SCMson private propertyill be added due to new development during the five year period

8. The Town currently own6é SCMs hut is planning taconstruct more at MLK and Anderson Park.
Projectiongeflect both the capital costs and the expected increase in maintenance.

9. The Town has an adopted Drainage Polidya@&is interest in revising this policy ara$tablising
a new Drainage Assistance Progrdmat couldinclude cost sharing

10. The projections have been used to identify revenue needed, but have not tiscritainate
betweerrevenudunds made available through the new Enterprise Fund and the General Fund.

It is important to note that theostprojectionspresentedrefl b ecwrénte st i mat es o, but are
for final budgetary use or as firm or fixa@lues The main purposeof these estimateds to provide

guidancen the determination of thates needed to deliver the desired servicHse expense amounts and

timing, based on future andore detailedinancialanalysis canand shoulcchange as specific inputsrf

future operating@nd capitabudgeing as the Utility transitions froraformative to fully operational status

The five yeaffinancial estimates amummaizedin Table8, and thefollowing points are offered for the

line items

1) The estimates assume that a new Stormwater Specialist position is hired in Decemher, 2018
Personnel expenses are also allocated service categories, with amounts varying bgy There
is a shifting of allocation from more administrative time to more-awbministrative time during
the five year windowiNon-personnel administrativexpenses cover a range of items including but
not restricted to dues, training, conferencegjmewoffice expenses/supplies, vehicle asellegal,
and contractuaservices.

2) Thelnfrastructure estimates cover routine stormwater system maintenance, repairs, retrofits, street
sweeping, green infrastructure, capital stormwaied stream restoration projects, and Public
Works facility expenses.
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3) The Planningestimates cover staff time and engineering services for development review, LUO
updates, and construction oversight related to stormwater.

4) The Community estimates cover eBlishment of theDrainageAssistanceProgram and cost
sharing, outreach and educatiand Stormwater Advisory Commission budget.

5) The Field estimates cover SCM maintenance and inspection, benthic monitoring, stream repair
materials, and cost sharing foregm gage maintenance

6) The recommended revenues from the rate structure creates a surplus to help fund capital expenses
both within and beyond the 5 year window.

Table8: FiveYear Stormwater Program Cost Projection

FY 18/19 | FY 19/20 | FY 20/21 | FY 21/22 | EY 22/23
Administrative Services $169,569 | $141,805 | $127,307 | $133,743 | $138,501
Infrastructure Services $163,150 | $246,090 | $369,110 | $551,535 | $520,414
Planning Services $67,650 | $72,408 | $74,286 | $76,252 | $78,309
Community Services $38,650 | $66,375 | $92,860 | $100,575 | $108,436
Field Services $30,650 | $60,762 | $57,439 | $59,706 | $61,569
Total $469,670 | $587,440 | $721,003 | $921,811 | $907,229

*personnelcostsare allocated amongst the 5 service categories, with the allocation varying by year. More

administrative time is expected at the start of the 5 year period, and less at the end.
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3. Fee Analysis and Recommended Rate Structure

G{G2NX¥GI GSNI YIylI3ASYSyli
that is responsible for funding, administering, and operating the Town's stormwater manager
program, and that is supported through a rate structure based on the impervious surface are
found on land parcels located within thewn limitsd € /' NNb2NEB ¢ 249

dzii A t A G & stablished Hy the Bowny]

3.1 Introduction

The above excerpt from the Town Code creates the fundamental basis for the work presented in this section.
In Section 3.2an analysis is presented that establishes the foundation for a recommended rate structure. In
the Section3.3, the recommended rate structure is presented, along with a discussion of the recommended

approach to refine and improve the rate structuratimé years as the utility matures, adds capacity, and

is able to improve the information used to create the rate structure.

An overview of elementfom the Town Codé¢hat aremost relevant to the rate structuseresented in
Table9'. An important ontextual premise is that the analysis and recommended rate structure assumes

that the Town will choose to pursue a fee basis rather tpaopartytax basis, as generally provided for

in the Town Code.

Table9: Town Codeéstormwater Utility Definitions

Town Code Section

Important Direction

18-3: Definitions

Includes over a dozen important definitions. For example,
determines how to distinguish between residential and
nonresidential parcels, provides specificity for tbacept of
impervious surface, and defines Equivalent Residential Unit
(ERU) as a unit of comparison

18-4 Utility and Enterprise Fung

Establishes utility and dedicated stormwater funding; require
that revenue collected only be used for stormwater, dhubic
Hearingbe heldprior to collecting revenue

18-5 Jurisdiction

Establishes the municipal limits as the area within which the
Town can collect revenue

18-6 Rate structure (Reserved)

To be added after establishment of the rate structure

187 Schedle of fees and
charges

Establishes that rates, fees, charges, and penalties apply to
properties in municipal limits

189 Exemption and credits

Establishes the properties that are exempt from service char,
allows for establishment of a credit manual.

1 The complete stormwater utility section of the Town Code is available at
http://www.ci.carrboro.nc.us/DocumentCenter/View/4631
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Given the Townds interest i n s ®ectioal® (@ogfuhefTowvn it i s

Code specificallyplacesconstraiits on the ability ofthe rate structurto address social equity:

Town Code Section 18(a). iStatement of policy. Except as provided in this section, no publ

private property shall be exempt from stormwater management utility service charges or re
credit or offset against such stormwataanagement utility service charges. No exemption
reduction in stormwater management utility service charges shall be granted based on the ag
economic status, race, or religion of the customer, or other condition unrelated to the cost migp}|
stormwater services and facilities.

The amlysis and rate structure presented below is premised on the Town Code requirements. It also
attempts taninimize the administrative burden of applying the structure, while remaining as equitable as
possibleto property owners

There are three basic appches currently being used by NC jurisdictions for a fee strdgtimréncreasing

order of administrative complexity and needtwsre precisémperviousnesdata

1) Flat fee. A flat fee means that the same fee is applied to all properties, regardigssariables
such as differing amounts impervious surfaces;

2) Tiered fee. This approach identifies a series of different fees for different classes of properties.
Most typically, this has been applied based on a range of impervious sandasger clas, with
multiple and likely many parcels falling within each tier

3) Per wit/parcel specifiéees. This approach uses the Eftld directestimate of imperviousurface
areato assigrauniquefeeto eachparcel

To put these approaches into context farrBoro,4869nonexempparcel$® have been identifieth which

a fee needs to be assigned, with imperviousness estimates by parcel ranging from 500 squal@dset to
600k square feet, or over two orders of magnitude. A single flat fee would havealggrconcerns by
undercharging some and overcharging others. A tiered fee provides some middle ground, but still allows
for some inequity within tier classes given the variability. péx unit fee is hypothetically,the most
equitable, but is administtively problematic due to the extra burden with developing sufficiently precise
impervious surface dat a parcel scaleand an implementation burden with the effort needed to respond

to questions and disputes about impervious surface estimates.

2This article by UNC6s Environmental Finance Center fur
http://efc.web.unc.edu/2017/04/27/statermwateifeesnorth-carolina/

BThis only includes properties using the 10 digit PIN. It does not include condominium pm@digit sub PIN)
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A recurring common challenge faced by forming stormwater utilities is the significant administrative
burden in determining parcel specific impervious surface estimates which are applied to calculate parcel
specific feesbased on imperfect informatio.he rate structure that is adopted can contribute to or help
alleviate this burdenWith other types of public utilities, the service charge is based on metega Usa

is not practical to measuthe quality and quantity of stormwater runoff from indival properties.

Impervious surface area has emerged as the metric of choice for stormwater rate structures.

Based on over a decade of experience in Chapél,Hiilbre precisdrackingof impervious suiice on

individual parcels wouldakea concerted sty initially (either in house or contracted), andignificant

amount ofongoingstaff timetomaintanThe combi nati on of the i mprecisi
dense development with small lots compounds the challetiges recommendedhat as meh of the

revenues generatday the Utility as possiblgo towards solving environmental problems and serving the
community, rather thameticuloudrackingof impervious surfacgat a small parcel scali the discussion

and analysis that follows, a hybrid structure that utiladiat residential fee andonresidentiatiersis
proposedrecognizing thepportunity tochangethis structuren the future as more accurate and precise

GIS datas developed

3.2 Analysis
This sectionbegins with a discussion of assigning properties for inclusidhe utility ( i reoxne mp t 0

propertiesand as residential or nagasidential and concludes withreanalysis of impervious surfaces.

14 Chapel Hill has adopted a rate structure with 7 single family residential tiers, and a separate structure for
condominiums and townhomes. Chapel Hill has a full time position dedicated to maintaining and administering the
impervious ad billing data. This does not include the billing itself, which is done by Orange County for about
$50k/year.
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3.2.1 Ildentifying Non-Exempt Properties

The first step in the analysis was to identify all parcels located in Carrboro. This was a straightforward GIS
step that involved overlaying the municipal boundary on the parcel (property) data, and visuailtyrexa
parcels along the edge of the boundary to makemanaels were appropriately accounted for. The next
step was to remove exempt parcels as defined in the Town Twaléitst two items on the list of exempted
properties (public transportation arallroad rights of way) were straightforward and required no special
processing since the GIS parcel data does not include polygon features for therrowirarproperties

to remove from the parcel dataset were determined by a combination of text gpancthiea attribute
information of the parcel data and visual examination of known Town property, including facilities, parks,
and other properties. The third item required selecting and removing parcelesgitthan 500 sf of
impervious surfaces. Remogrthe designated HOA parcels involved a visidmination and selection

of HOA parcels to exempt using GIS zoning and stormwater polygonal and attribute data. The Parcel
Identification Number (PIN) was used as the unique identifier for each parcel.

Properties Exempted from Stormwater Fee (from Town Code)

(1)Publically dedicated roads, streets, greenways, sidewalks and other publically dedicate
rights-of-x AU AT A AAOAI AT 0088 4EEO AgAI POEUO8 &

(2) Railroad rights-of-x A U 8 8

(3) Undeveloped land, open space or land parcels with fewer than 500 sf of impervious
surface area.

(4) Parcels maintained by homeowner associationsuelevelopedpen space or with
engineered stormwatecontrol measures.

(5) Town-owned property.

Figure 2is a map indicating alhonexempt parcelsAppendix 4 includes maps breaking this out for
residential and noresidential parcels, as discussed in the next section
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Figure2: Nonexempt Parcks Subject to Stormwater Fee

Non-E xempt Parcels
Legend

n\luricnpd Limnits
t:] Parcels

Non-Exempt Parcels
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3.2.2 Assigning Properties as Residential or Nonresidential
As discussed ippendix3, stormwater utility feesr North Carolinaare almostiniversallybased on

impervious surface are@he reasoning thatas impervious surface increases, nmstggmwater runoff is
generated with a greater potential to carry more pollutantsTdlwe Code defines propertias being
either residential or nonresidential for purposes of
determining the applicable service charge (fee). It is
i mportant rtesinetnd itaH &t sip e ¢ From Town Code: 0

single family/detached residences and multifamily/attache S S e parcel shall mean a

residencegn separate parcels i Nonr esi dent parcel with a singlefamily
multifamily/attached residences a single parceind all residential structure used as a
other norresidential parcel¥ There aremany attached singlefamily dwelling and whose

primary uses is as a singtamily
residenceresidential

condominiums/townhomes
were used to assign all nonexempt parcels as either subdivided as individual parcels

residences in Carrboro on separate parcels. A combinatio

parcel, planimetric, and zoning GIS data and visual scanni

residential or nonresidential. For example, planimetric are considered residential
building étribute data includes information about the type o parcels.

building. For much of the residential neighborhoods and Nonresidential parcel shall mean

downtown area of Carrboro, assigning properties into one a parcel that is developed land
these two categories is straightforward and unambiguous. not used as a singt&amily
residence; this includes, but is nc
limited to, commercia)
industrial, institutional
properties, and apartment

Making this assignment fohé transitional
commercial/residential areas in town required a more tedic
parcel by parcel reviewf GIS data Note that further break

down nonresidential properties into tiers was pursued, as

complexes.

discussed belowMaps of residential and nenesidential
parcels are included in Appendix 4.

15 The lone exception is thatabed on input from the Board of AldermianJune, 201;the analysis presented
interpresduplexes (two unitastc hed r esi dences) on .a single parcel
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3.2.3 Impervious Surface Analysis
A GIS analysis of impervious surfaces was completed to suppodréladonof a rate structure. The

analysis was guided by these general parameters and available data:

1) usingparcel data provided by Orange County to identify parcels to include in the anadydiscussed
above

2) using Town maintained GlSlata(including planimetc data,results of a 203 study of impervious
surfaces in Carrboro, and the most rea@ttigphotography to create an updatethtaset oimpervious

surfaces

Following on the assignment of parcels into two categories, two separate (but related) analyses were
completed. The first was to calculate the "Equivalent Residential (EfRU), which isthe amount of

square footage of impervious area associated with a small residential parcel. The second analysis involved
separating the large residential/nonresidential parcels into distinct tiers for assignmentoatdee®n the

ERU.

As a matteof routine GIS database managemeéntlding footprintdatafor permitted buildingdiave been
comprehensivelpgndc ont i nuously updated as Car'%Theoera®otser new d
types of impervious surfaces such as parking fpisate 0ads,driveways, paths/sidewalks, recreational

areas (e.g., tenrtsasketball courts)patios and unpermitted buildingé A comprehensive analysis and

GIS database creationaif impervious surfaces in Carrboro was completed in 2013. Hovwsveg types

of impervious surfacdataarenot being routinely maintainedpme impervious surfachanges since 2013

have herefore not been capturdebr this study, Were larger and obvious areas of imperviousness were
observed, especially for larger nmenidential parcels, these areas were digitized and added to the
impervious GIS dataset. However, it was beyond the scope of what was possible within time and resource

constraints to attempt to more comprehensively updatenghervious surfacdata.

Another detail for the impervious surface analysis is thaingable pavement designed and maintained per
recognized specificationgsasnot recognized as an impervious surface for the purposes of this lstudy

rather as a stormwater control measute usan Carrboro is currently very limited.

16 A good GIS public streets, sidewalks, and greenways database is also available, however, this category of

impervious surface data is exempted from the utility, and is therefore not relevantaoalyss.

" The 2013 impervious surface analysis did attempt to differentiate whether roads, parking lots, and driveways were
paved or unpaved. For this rate study, the distinction
important one;lese areas were all considered to contribute to the total impervious surface of a site. The surface
treatment of these types of use areas is one factor affecting hydrology and runoff; the subsurface treatment is also

very important. Typically, vehiculand bike/pedstrianfacilities aregraded and compacted to shed water rather

than encourage infiltration. Often, impervious subgrade materials are impbidecbver time adds to compaction.
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The accuracy and precision of both the impervious and property/parcel boundary G¢$Sadataportant

consideration in establishing rates, as further discussed in Section 3.4Car r bor obés (vi a Ol

GlI'S parcel data does umdatsohawe urlhey inmatde pramcd s boi
examination of GIS parcel boundary data during the analysis

. indicated that fosomeparcelsthe parcel data appeared to
O 8sing impervious surface data

for OEAOAA OAOEAAI
assignment of nonresidential fees
T alo1t oere nalan el et a iy it appears that a high percentage of ithpervious surface

represent the property boundary very accurately, bt ifer
parcels, the depictioappears to be lesscurate Similarly,

o[l U= Nel Ria ROl IRl (ool 2 (e areas depictetbr specific propertiearerelatively accurate,
ol RO RSO IERSIER SN however,a small percentagare less accuratélhis suppors

data.o the recommendationthat usingimpervious surface data for
tiered r esi deassignnehtohonresidemgiad r uni t

fees is not recommendexd this timebecausef the current
accuracy of parcel and impervious surface GIS data.

3.2.3.1 Residential Impervious Surface

Given a decision to recommend a flat residential fee, the extent of the analysis required for residential
parcels was to overlay all tlsengle familyresidential parcels on the impervious datedian and mean
values of 2710and almost 3008quare feeweredeterminedEigure 3. The Town Code assigns a value

of 2800 square to the ERU whighbased on the value initially used while Hillsborough was recently

creating their stormwat utility.18

Figure3: Impervious Area foResidential Parcels

1400
1200
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800
600
200
; B =

<1000 1000-1999 2000-2999 3000-3999 4000-4999 5000-6000 >6000
Impervious Area (sf)

# of properties

18 2455 square feet is another frequently referenced ERU value in NC (see the EFC section in the Appendix).
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3.2.3.2 Non-residential Impervious Surface

For nonresidential properties, staff used the nonresidential parcels and GIS impervious surface data
discussed above to calculate the impervious area per parcel. As expected, a wideimgrgeious area

per parcel was identifiedAn important finding is that the distribution is notablyymmetricalvith a long

it ail 04).Atersguctur@vas chosenhat identifiedoreakpoints that balance the needdafficient

and meaningfutesolution in the structure and the accuracy and precision of the GIS data that is available.
These tiers were set up with smaller ranges of impervious area for property with less imperviousness,

representing a large majority of the 313 nonresidentigdepties.

Figure4: Impervious Area Tiers for Nonresidential Parcels

# Properties/Tier

| |
6 7 8 9 1011121314151617 18 19 20 21 22

(Y axis is number of propertigzer tier, X axisshowstiers)

Table10 summarizes the distribution of impervious area across nonresidential properties, and also assigns
a total of 22 tiers to use for the rate structuf@ased on the general distribution of data, with most
nonresidential parcels being less than 2 acres hanparcels with the most imperviousness hagingpst

600,000 square feet (aboud Acres) of imperviousness, it is recommended tthiattiered structure for
nonresidential properties be used. This approach balances considerationstheaoduracy ofurrent

datg administrative time witHurther impervious analysis and resolution of property level discrepancies,

inquiries, andlisputesand providing as much equity as possible in the rate structure.
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Tablel0: # of NonnResidatial Properties by Tier

Impervious Area (sf)

Tier Minimum Maximum Median ERUs # Properties
500 5999 3250 1 80
2 6000 23999 15000 5 214
3 24000 41999 33000 11 37
4 42000 59999 51000 17 11
5 60000 89999 75000 25 11
6 90000 119999 105000 35 9
7 120000 149999 135000 45 6
8 150000 179999 165000 55 3
9 180000 209999 195000 65 3
10 210000 239999 225000 75 6
11 240000 269999 255000 85 1
12 270000 299999 285000 95 3
13 300000 329999 315000 105 3
14 330000 359999 345000 115 1
15 360000 389999 375000 125 1
16 390000 419999 405000 135 2
17 420000 449999 435000 145 1
18 450000 479999 465000 155 1
19 480000 509999 495000 165 1
20 510000 539999 525000 175 0
21 540000 569999 555000 185 0
22 570000 599999 585000 195 1
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3.3 Recommended Rate Structure
Using the above discussion as a foundation, the recommended rate structure is provided below. It is

proposed that there will keeflat fee for all residential propertiehiring the first year of implementation,
and that a process be simultaneously pursoi@aprove the data to allow for residential tiers to be added

in future yearslt is important to note that the Town Code provides
It is proposed that thee will

: : for (and a proceswaill be established & implementation stg¢p
be one flat fee foresidential

to allow property owners to request a review of theirudated

properties.

impervious surface and associated. The addition of tiers in the

residential structure will add substantially to the administrative
burden because of the time spent resolving disputed assignment of residential fees. This conclusion has
been reahed both through the review of the available parcel and

impervious data as well as conferring with other local governmEs=ie] 8161517t 16 S 1EEI N6 (o] o =111

stormwater utility staffin the future, the Towshould consider [EREEIET RS VTR =1 610
for a more flexible and

equitablefee assignment

two or moreresidentialtiers, but doing so is not recommended
the utility is starting uglue to the administrative burden that wou
resultduemainlyto the current accuracy and precision of available
GIS dataFor nonresidential properties, a tiered structure will allow for a more flexibleguitablefee
assignment.This structure makes more sense for these properties that are substantially larger and have
considerably more impervious surface, both per parcel and collectiVeé/larger parcel size also results

in generally better data for calcufeg parcel level imperviousnesehe limited staff time available would

be better spent resolving impervious surface calculations for this much smaller number of properties with

much more impervious surface than for residential properties.

To determine theecommendefee amountghe five yearcostprojectionsand future capital needgere
compared to expected revenue for various rate amounts. Fees set by other municipaligspecially
municipdities in the Jordan and Fallsakes @atershedsyere ugd as aecondary conderation for
determining the recommended struct(see Appendi8). The poposed fee iabout athe 75" percentile
compared tdees forall otherNorth Carolinamunicipalities andclose to the mediawhen compareglist
to municipalitiesin the Upper New Hope arm afordan and Falls Lake watersheds.

Based on tadirection from the Town Code, tliscussion andnalysispresenteébove(including thes
year projection of expensasdimpervious surface analysis) as wellleaomparison of rates in other
jurisdictions(Appendix 3) the following stormwater utilitgervice chargefges are proposed:
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Table1ll: RecommendedRate Structure

(Annual Service Charge/fee)
Residential(1 ERU)............... $75

Non-residential:

Tier 1 (L ERU)...oooveveeeeeeen. $75

Tier 2 (5 ERUS)...............ceee... $375
Tier 3(11 ERUS) o.vveveveereereens $825
Tier 4 (17 ERUS)...covvveeerinn $1275
Tier 5 (25 ERUS).........cceeeennnnd $1875

Additional Tiers (+10 ERUs) é.add$750from the
immediately adjacent lower tier

*in 10 ERUincrementsprice per tiertotal of22tiers The largest tier haeO5ERUSs. The
annual fee for this tigs $14,625. A table showing a2 nonresidentiatiers is provided in
Table 12

This rate structure is recommended based on an assessment of the annual operational needs to provide
comprehensive service delivery, and to also have a surplus to address future capital projects, currently
edimated abver$4M. From a historical perspective, the Town has been operating its stormwater
program for over a decade with an annual budget estimate@Gk-$200k, and no capital reservesor

strictly meetingoperatingland not capital) needs, the current antwalgetneeded to both more fully
addresses regulatory requirements but also increases service delivery and infrastructure mamtenance i
projected to bebout$500k. The recommended rate structisrerojectedd create an annual revenue

stream of about $®k, orabout$300k of surplusper yeathat can be used for both/eitHarther

enhancements service delivery arnfdr creating a capital reserve.
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Tablel2: Complete NorResidentialRate Structure

Tier | Minimum 1S | Maximum IS | Median IS | ERUs Fee # of
Properties

1 500 5,999 3,250 1 $75 80
2 6,000 23,999 15,000 5 $375 214
3 24,000 41,999 33,000 11 $825 37
4 42,000 59,999 51,000 17 $1,275 11
5 60,000 89,999 75,000 25 $1,875 11
6 90,000 119,999 105,000 35 $2,625 9
7 120,000 149,999 135,000 45 $3,375 6
8 150,000 179,999 165,000 55 $4,125 3
9 180,000 209,999 195,000 65 $4,875 3
10 210,000 239,999 225,000 75 $5,625 6
11 240,000 269,999 255,000 85 $6,375 1
12 270,000 299,999 285,000 95 $7,125 3
13 300,000 329,999 315,000 105 $7,875 3
14 330,000 359,999 345,000 115 $8,625 1
15 360,000 389,999 375,000 125 $9,375 1
16 390,000 419,999 405,000 135 | $10,125 2
17 420,000 449,999 435,000 145 | $10,875 1
18 450,000 479,999 465,000 155 | $11,625 1
19 480,000 509,999 495,000 165 | $12,375 1
20 510,000 539,999 525,000 175 | $13,125 0
21 540,000 569,999 555,000 185 | $13,875 0
22 570,000 599,999 585,000 195 | $14,625 1

4. Implementation Process

The drafting of thé report is just one step @wlopting a rate structuré recommendegrocess and

timelineis providedin Figure5. In the spring of 2018, this studyd a draft rate structuhave been

presented to the Stormwater Advisory Commissather advisory bads, ando the community prior to

a Public Hearing. Thdocumentand rate structure will be finalizddhsed ortheinputreceived.

Additionaloutreach materialsave leenpreparedand a community engagement progasssuedA

public hearinghas been $eduled for May 15to formally receive public input on the fee/rate structure

(this is a statutory requirementi the late springpf 2018 theBoardof Aldermenofficially adopeda

rate structuréée schedule and appral/aninterlocalAgreement wittOrange County to provide billing

and collectionTown staff will provide data toéhe Orange County tax office to be sent out on tax bills due
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between September 2018 and January 208ter administrativeaionswill be needed aér therate

structure isadoptal to facilitate the transition to a fully operating utility. Examples inchdiministrative
procedureso handle disputed feedt may also be desirable to create a procedure and manual to provide
for crediting for nonresidential properties wittoBhwater Control Measurélat treat stormwatealong

with a fee assistance programdprocedurdor seeking assistance
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Figure5: Stormwater Rate Structure Outreach and Establishment Schedule
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Appendix 1 Glossary

Capital Improvements Programis the five year plan whicidentifies capital projects and equipment
purchases, provides a planning schedule and identifies options for financing the plan.

Equivalent Residential Unit (ERU) is a typical unit used to assess stormwiates and is equivalent to

the average impervious surface area of a single family residential parcel within a given jurisdiction. Non
residential properties are often converted to a specific number of ERUs based on their size for billing
purposes. For exapte, if a utility determines their ERU area is 2,000 square feet, a business with 20,000
square feet of impervious service would be billed for 10 ERUs

Green Infrastructure is an approach to managing stormwater that provides many environmental and
communitybenefits. While singl@urpose gray stormwater infrastructireonventional piped and
ditched drainag® is designed to move urban stormwater away from the built environment, green
infrastructure reduces and treats stormwater at its source, recognizeasaatesource rather than waste
product, and enhances the built environment.

lllicit Discharge is any discharge to an MS4 that is not composed entirely of stormwater, with some
exceptions such as discharges fromfighting activities.

Impervious Surfacerefers to the areas of a site that doallmw waterto infiltrate into the soilThese
surfaces contribute to increasmuiount andrelocity of runoff. The water picks up sediment and

pollution, such as spilled automobile fluids, before making its way to stormwater drains, and ultimately
directly into surface waters.

Municipal Separate Storm SewelSystem(MS4) is the conveyance system operated by aipeitity
that captures stormwater runoff for discharge.

National Pollution Discharge Elimination System (NPDES}s the permit program of the

Environmental Protection Agency which regulates discharge into waters of the United States. Certain
municipalitiesmust apply for (and receive) a NPDES permit in order to operate an MS4. These NPDES
permits are categorized as Phase | or Phase II. There are six Phase | and 105 Phase Il MS4s in North
Carolina.

Stormwater Control Measure (SCMs)are physical structuresqeiring engineering design and
construction to remove pollutants from stormwater runoff. They also provide flood control, reduce
downstream erosion, promote groundwater recharge, and help meet local and State legislative
requirements. For many years, SCMer e referred to as ABMPsO.

Stormwater Credit is an ongoing reduction in a property's normally calculated stormwater fee given for
certain qualifying activities that reduce the impact of increased stormwater runoff resulting from
development, or providenabngoing public benefit related to stormwater management.
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Stormwater Enterprise Fund is considered a best practice to promote and maintairtéongfinancial
sustainability for stormwater activities. Its purpose is the dedication and protection ioffapglicable

to the responsibilities of a stormwater management utility including, but not limited to, rents, rates, fees,
charges, and penalties.

Stormwater Feeis a stormwater management service charge, applicable to a land parcel, which generally
reflects the impact on or demand for stormwater management services provided by a local government to
properly control and manage stormwater runoff quantity and/or quality associated with the land parcel.
The fee can vary, typically based on the amount of impes surface.

Stormwater Utility is the organizational structure established by a local government that is responsible
for funding, administering, and operating the stormwater management program, and that is supported
through a rate structure based oa libral conditions (e.g., impervious surface) found on land parcels
located within the municipal limits.

35



| DPDAT AE@ ¢8 #AOOAT OIT 60 #OOO0OAT O 301 0i xAO

Stormwater (akaofisdodpr meédees to the water running
immediately after rain. In undisturbed/forested watersheds, about 5% of the annual precipitation becomes
surface runoff, with the remainder evaporating, being used by vegetationfilirating into the ground.

In developed watersheds, the amount of water running off can approach or exceed 50% of the annual
precipitation, depending on the degree of development and implementation of both structural and
nonstructural approaches to death the stormwater runofAdding impervious surface increases the

amount and velocity of stormwater rundstormwater concerns focus on the negative consequences of
excessive runoff and its effects on people (health and safety), property/infrastreisien, impacts to

aqguatic biota (local and downstream), stream channel stability, groundwater recharge, and the quality and
cost of treatment of drinking watdn addition, as stormwater flows across impervious surfaces, it picks

up various pollutantsThese include excess nutrients, oil and grease, bacteria, sediment, and toxic
compounds. Polluted stormwater flows down storm drains and ditches, into local streams, and eventually

into Jordan Lake.

AiStor mwat er management 0O stofactiaties pursudditoaninimae the eegativef or t
conseqguences of runoff. For the past several decades, about 5% impervious cover within a watershed has
been recognized as a threshold for when stormwater management needs kick in to protect the aquatic

health of receiving streams. Most of Carrboro has been developed to a level that exceeds this amount of

impervious covef.

Though interdependent, stormwater management interests can be broken down into four related but
separate environmental contextescribed in greater detail below: water quality management; erosion

control from disturbed land; stream channel integrity; and drainage and flooding issues. A broad
description of the Townds current amsthéseissuesis st or

also provided.

19 An analysis completed as part of the 2012 Bolin Creek Watershed Restoration Plan revealed that the most upstream extent of
the watershed was abou®oimpervious, with the highest % impervious (slightly > 20%) in Carrboro occurring iPattigark
Branchwatershedn downtownCarrboro
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Figure A2-1: Impacts of Development on Stormwater Runoff

35% evapotronspiration 30% evepotranspiration

35%-50% Impervious Surface 75%-100% Impervious Surface
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Figure A2-2:
The Separate but Related Environmental Aspects of Stormwater Management

Water Quality

Management Erosion Control

Stormwater
Management

Stream Channel Flooding and
Integrity Drainage

Water quality managementfocuses primarily on minimizing impacts on aquatic and human health

associated with toxic chemicals (e.g., heavy metals, pesticides, synthetic organic chemicals), nutrient
enrichment (e.g., inorganic and organic fertilizer), oxygen demanding organic mastial/

bacteriological contamination, siltation/sedimentation/turbidity, and related habitat degradation. Water

guality has been regulated in Carrboro since 1999 by utilizing stormwater control measures that treat the
first 10 of reaitn tfhradmra motver mtev east 85% of the @
happen on average several times a year. The emphasis on managing this amount of runoff takes into
account the Afirst flushod conc e phoffacoumuateibetveena | ar g
rain events and then are carried in this first inch of rain. Carrboro has been relying on State design

manuals and methods to identify the appropriate control measures to utilize for devejomjeetd

permitted under the Landsd Ordinance (more below). However, some areas of Town were developed
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when stormwater management and stream buffer ordinance provisions either did not exist or did not

include more recent and extensive environmental protection provisions.

Erosion control for developmenprojectsfalls under specific state regulations which, for Carrboro, is

administered by Orange County staff. Erosion control for public infrastructure/facilities is regulated by

the StateBonafide agricultural, forestry, and mining arespt from local regulation in Orange County,

and are regulated under state and federal authority. Erosion control regulatory authority focuses on

utilizing approved best management practices (e.g., site preparation; site stabilization with

seed/straw/mdittg; silt ponds with inlet and outlet protection and skimmers; perimeter protection; non

erosive conveyance) for the construction site. Compliance for erosion control is limited to oversight of

the correct design, installation, and maintenance of theBMPPs t he si t ebés erosi on col
limits the ability to regulate the turbidity of water running off construction sites. The erosion control

authority for construction/development projects does not extend to stream bank erosion of juasdiction

streams, nor to post construction erosion.

Stream Channel Integrity. During the past 120 years, watershed management has increasingly turned
towards concepts recognized within the discipline of fluvial geomorphology, the study of the form and

fundtion of streams and the interaction between streams and the landscape around them. 'Fluvial' refers to

the processes associated with running waters, 'geo’ refers to earth and 'morphology’ refers to channel

shape. In this paradigm, an emphasis is placadtegrating stormwater management efforts that are site
oriented with larger landscape and watershed scale efforts. Geomorphically motivated stream work can
involve both | ess extensive (Astream rewnhiehi r ) and
involve reforming the stream channel itself to create a more stable channel. In urban and urbanizing

areas, channel geomorphology can be significantly compromised from more natural stream form and
function; Anatur al ¢ h aused te imprave thei clgannel fotmeandHumdtianu e s c a n
Such projects can be relatively complex and expensive, given the sensitive ecology, engineering,

regulatory and earth moving components. All intermittent (seasonally flowing) and perennial (continually
flowing) streams are considered to be fAjurisdictiona
integrity are regulated under federal law, administered by both the Army Corps of Engineers and the

State, under Sections 401 and 404 of the Clean Water Act.
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While the largest floods move large amounts of sediment over short periods of time and shape the valleys
and floodplain, they are relatively rare. The current scientific/engineering understanding recognizes the

i mportance of fAbank fwhdnthanndlsirezeive their maximimeerosive streéds aind 0 n
of the most importance in defining a stream's shape. The term bankfull refers to the water level stage that
approaches the top of the streambank before spilling out of the channel into the flo&ipikfall flows

tend to occur on the average two out of every three years, and are greater than the flow associated with
the 10 water quality design storm but | ess than f
dampen the peak runoff andsasiated flooding from a storm through detention and subsequent release of
water during the hours following the peaking of runoff can actually increase streambank erosion if the
vol ume rel eased approaches t he #bsaim20I2linitingthef | o w.
allowable increase in the annual volume of runoff specifically to recognize and address this potential,
along with the need to maximize infiltration for groundwater recharge. For over a decade, Carrboro has
also been participating iBolin Creek watershed restoration activities which prioritize geomorphic

restoration.

Flooding. Stormwater management to minimize flood impacts in Carrboro is driven by insuring no
increase in the fApeakd f | ow ecwnngdesign stornsstirar2dhoerv e n t
period), or an amount of rainfall and runoff on the order of 5 times more than for the water quality design

storm, and also an amount of water exceeding the bankfull/channel forming flow.

Managing flooding from a piperty damage perspective in regulated floodplains falls under state and

federally administered floodplain management programs, with a prime concern being impacts on

insurable properties. These regulations involve a continual updating of maps of floedemuriated

through flood modeling studies performed by the NC Floodplain Mapping Program, with oversight from

FEMA. In Carrboro, these areas are located adjacent to the largest tributaries, i.e., Morgan Creek, Bolin
Creek, Jones Creek, and Toms Cr&ehkt is worth noting that while federal and state floodplain

regulation insures that new structures are not located in regulated flood zones and mapping is kept up to
date, and provides relief for affected property in regulated flood areas, it doeserogolying lands
adjacent to smaller tributaries, nor overland run

participation in the National Flood Insurance Program, starting in 1976, has allowed property owners

®The most serious flooding impacts in Carrboro have bece
Toms Geek and two other locations with flood related impacthiatlink

40


https://carrboro.legistar.com/MeetingDetail.aspx?ID=456726&GUID=5CBA27D9-FD8C-4C4C-8557-81703C1CA2E7&Search=

access to subsidized insuramcat es and grant funding. At the ti me
city limits encompassed approximately two square miles and is estimated to have included about 3,500
residences. Nuisance flooding of properties in-lgiwg areas occurs in sevemkeas, primarily those

developed priortothe miti 9 7 0 s . The Townds Dr a% comainethePol i cy, ad
framework for deciding how drainage responsibilities are determined and pditidorown does not

currently have anore fully developed EainageAssistancérogram for supporting private property

landowners with drainage issueSreating the Stormwater llity provides an opportunity to revisit this

policy and consider such a program

Two additional aspects of stormwater management ieviblg regulation of stormwater runoff from new

development, and managing the conveyance of runoff.

Regulating Stormwater in New Development.The Town Land Use Ordinance was put in place

effective November 25, 1980, replacing the earlier, separate subdikggulations and zoning
ordinance.Article XVI of the Land Use Ordinance addresses flood damage prevention, stormwater
management, watershed protection, and water qumlffgr protection. Stormwater related provisions
include sedimentation and erosion control during construction; impervious surface limitations and other
standards for the University Lake watershed; requiadifp e a k f | ow, water quality f
and annual stormwater volume; and maintenance of structural stormwater control measures such as
detention basins and bioretention (rain gardens). A series of updates to these requirements have been
pursued over several decades to respond to Town intarebisitiatives and also to federal and state
requirements. The land use planning requirements for water supply watershed protection were amongst
the first to be developed in North Carolina, and several of the other provisions exceed state and federal

minimum requirements.

Stormwater Conveyance System and Facilities Maintenanceinder the NPDES permit (described

bel ow), the Town is responsible for defS$ewerng and
Systemo (AMS40) for the conveyance of runoff with
and therefore occurs in the public right of way o
stormwater conveyance system utilizes a doatibn of conveyance approaches, ranging from curb and

gutter, sidewalks and shoulders, underground piping, grassed swales, ditches including those with rip rap

21 Available athttp://www.townofcarrboro.org/DocumentCenter/Home/View/4969
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or armor, and for some conveyances, detention and/or dissipation systems at outletgmiéoingp

receiving waters. The Town has mapped a total of 88 miles of stormwater conveyances (of all types
including open channels and pipes), 52 miles of which are on Town property, 13 miles of which are on

State property, and 23 miles of which are dugie propertyThe Town initiated this stormwater

mapping effort in 2000. The program has involved inventorying all storm drainage facilities within the
Townds corporate | imits and ETJ. Al l pubhic dr ai
mapped, including surveying of public structures. The mapping program has included determination of:

) Horizontal and vertical location of storm drainage structures and open end culverts
) Sizes and types of the piping connecting the drainage structures

\ Type and condition of storm drainage structures.

) Visual inspection of each structure to detect illicit discharges or other irregularities.

The Town is maintaining and improving this data on an ongoing, lzagialso routinely updates stream
data toimprove the accuracy and classification of perennial, intermittent, and ephemeral gfreams.

Efforts for keeping pollutants out of the system and maintaining and inspecting the system include:

) Integrated Pest Management Program (IPWhe Town has aqied an IPM policy and program
as a comprehensive approach that gives priority to prevention and management of pests including insects,
weeds, and plant disease by the least toxic method.

) Storm Water Conveyance Systems: Reviewing protocol and scHedaleaning swales, catch
basins, and pipe systems and proper disposal of waste frorruglegoerations

\ Streets and Infrastructure: Maintenance activities and inspection procedures for street sweeping,
leaf collections, and solid waste collectioneeTTown has a vacuum sweeper truck for removal of
sediments and pollutants from street surfaces in the downtown district and on some arterial and residential
roads. The Townds sweeper is equipped wiish a "
and sediments from curb inlets and catch basins.

W a

) Vehicle Wash Area Public Works has a wastewater separator tank that is connected to the
sanitary sewer system. Periodically, the contents of tank are removed by a licensed and regulated
disposal comany.

O Road Salt/Sand: Evaluating storage conditions and application protocol and rates;

22 Mapped streams include 136 miles of streérf miles of ephemeral (Town buffered) streams and 66 miles of jurisdictional
streams)
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There are currently less than 10 Stormwater Control Measures on Town property but more are planned for

as part of current projects aimdthe Capital Improvements pyam.

Who requlates the Town and how?

There are two primary sets of stormwater regulations with which the Town must comply. The first is the
National Pollutant Discharge Elimination System (NPDES) regulations and the second is the Jordan Lake
Water Supfy Nutrient Strategy (Jordan Lake Rules) regulations. The NPDES regulations are a
requirement through the federal Clean Water Act (administered by the State), while the Jordan Lake
Rules have been developed by the State, under a federal "TMDL" (Total Maxaily Load") based

on concerns around overenrichment with nitrogen and phosplatdisional information is available

from the links provided in the Appendix.

NPDES Permit. The NPDES program was established in 1972 under the authority of the Federal Clean
Water Act. In 1990 and starting with large (population >100k) municipalities (and industries), EPA

began regulating stormwater runoff. In 2000, the scope was extendedlker snunicipalities, and EPA
delegated the authority to the State to issue these municipalities (including Carrboro) a stormwater permit.
The initial Carrboro permit was issued effective July 1, 2005, and required the Town to develop and

implement a coprehensive stormwater management program that includes six minimum measures:

(2) Public education and outreach on stormwater impacts

(2) Public involvement/participation

3) lllicit discharge detection and elimination

4) Construction site stormwater roifi control (delegated to Orange County)

(5) Postconstruction stormwater management for new development and redevelopment, and
(6) Pollution prevention/good housekeeping for municipal operations.

The permit was first renewed in 2011, and again in 2017. The Town updated a required Stormwater
Management Plan in 2012 that describes how the Town intends to fulfill the requirements of the permit;
plans are in place to update the plan again in 20 B8eliminary thoughts on potential new activities to
improve efforts under this permit and plan are appended at the end of this memo. The Public Works

facility has a separate NPDES stormwater permit that applies only to that site. It has been renewed once

23 The permit and plan are availablehétp://www.townofcarrboro.org/pzi/Env/Water/swhome. fifang with additional
program details.
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and is about to be renewed for the second time. The Town has hired a contractor since the initial permit

issuanceo provide support with permit compliance.

Table A2-1: Summary of Stormwater Regulations Applicable to the Town

Regulation/l | Desgiption Town Response

nitiative

NPDES Includes public participation and outreach; | Town has been pursuing activities under tt
Permit illicit discharge; good housekeeping and permit since 2005Town has delegated

pollution prevention for Town owned
property/infrastructure; and post constructio
stormwater control. Post construction progr
is impemented through LUO, which include
stormwater management requirements for
water quality and peak flow for many years.
Most recent update was limiting increase in
annual runoff volume in 2012.

erosion control implementation to Orange
County.

Jordan Lake
Rules

Rules adopted in 2009 established
requirements for existing and new
development, buffers, and nutrient
management. The existing and new
development provisions have been
legislatively delayed.

Town has implemented buffer provisions (f
new developmenthat provide some
geomorphic protection. Buffers serve as
proxies for flood prone areas for smaller
tributary streams. Nutrient management
requirements were established in Town
Code.

Bolin Creek | Since 2006, with Chapel Hill, the&e, and | Town has pursued grant projects that have
Watershed EPA as partners, Town has worked to impr( included several stream repair and
Restoration stream geomorphology and water quality. | stormwater retrofit projects.
Relevant activities are also covered in
regulatory programsnain added emphasis is
on retrofits and restoration.
National Insures that new structures are not located | Town joined program in 1976 and
Flood regulated flood zones; provides relief for established floodplairegulations soon after,
Insurance affected property Ongoing work with Army Corps of
Program Engineers and NC Floodplain Mapping
Program to extend reach by mapping
floodplains and establishing regulatory floo
zones further upstream than minimum
required.
Section Protects jurisdictional streams and wetlandg This is implemented by Army Corps and
401/404 of from damage via grading, piping, etc. NCDWR. Town coordinates to obtain copi
Federal Clean of permits and determine applicable
Water Act requirements.

Jordan Lake Rules.Jordan Lake wasnpounded in 1981. The lake was created to provide flood control,
drinking water supply, protection of downstream water quality, fish and wildlife conservation, and
that has been i dehtdécadeadas Iid

recreationnAs a water body

process by the State and stakeholders, with oversight by the USEPA, to study the lake and develop a
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strategp 0 rest ore water quality in Jordan Lake. A se
Lake Rulesod) with a variety of subsections applyi
the upper New Hope watershed, Carrbfatts underthe upper New Hope percent reduction goals for

nitrogen (8%) and phosphorus (5%) for existing development in Carrboro. Rule provisions related to

nutrient (fertilizer) management and buffers have been fully implen#énkedvever, provisions relating

to stormwater management from both new and existing development have been placed on hold until 2019
pending further study, most recently by S.L. 2@46 Staff have estimated that it will cost the Town a

minimum ofover$4M to meet the required reductionsder Stage 1 of the existing development part of

the Rules as developed in 2009, and have been identifying potential retrofit projects for the past five years
as part of State reporting requirements,Capidlt h mor
Improvements Progranstage 2 of the Jordan Lake Rules could require the Town to reduce nutrients

even further. It is preliminary at this point to attempt to estimate thteofdhe Stage 2 rules.

Bolin Creek Watershed Restoration TeamCarrboro staff worked with Chapel Hill and other local,

state and federal agency staff in 2006 to create the Bolin Creek Watershed Restoration Team (BCWRT)
to proactively respond to the list) of Bolin Creek on the list of state and federal impaired waterbodies.

At the time, the Bolin Creek watershed was selected as one of only 7 watersheds in the state to receive
focused state and federal assistance in preparing grant applications aagimgvether resources to

remove Bolin Creek from the impaired waters list. The selection was based on Bolin Creek's impairment
listing and the existence of restoration planning efforts for the larger Morgan and Little Creek
Watersheds, along with the ldc@pacity for progressive environmental initiatives. The BCWRT's long
term goal is to improve the health of Bolin Creek and its tributaries and remove it from the impaired

waters list. This is an ambitious goal that will require a robust commitment.

To date, the following successes have been achieved:

9 In 2003, a watershed assessment of the Little Creek watersheds in which Bolin Creek is located
was completed

1 In 2004, a management study of the Morgan and Little Creek watersheds was completed.

In 2006, theNC Division of Water Quality and EPA pledged staff assistance.

1 In 2007, the Team received a Clean Water Management Trust Fund grant that was used to
conduct a detailed geomorphic analysis to identify areas of erosion, instability, and other high risk
locaions.

=

The Townods buffer pr oveqgsirensentsmost Rotablyeby requiring ividen bufferss forjurisdictional
streams and also including buffers for smaller ephemeral streams.
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1 In 2008 and 2009 the Team received two federal "319" grants to pursue restoration projects,
planning, and monitoring, one led by Chapel Hill and the other led by Carrboro. Both grant
efforts were successfully completed, including on the groundragisto projects in both towns
and a planning/engineering study of a drainage area in downtown Chapel Hill. In 2012, a
Watershed Restoration Plan and Watershed Situation Assessment for Bolin Creek were
completed as part of the grant project efforts.

Monitoring

Ongoing Creek Monitoring. Benthic macroinvertebrate (aquatic insect) monitoring is a primary means

used by the NC Division of Water Resources to assess creek health, but state resources are only able to
support infrequent (every 5 years at best) and limited benthic monitoringgmeag this, the Town has

been pursuing much more extensive benthic monitoring for the past 15 years as a primary means for
assessing creek health. This sampling continues to reveal impacts that warrant close attention. Sampling
on Bolin Creek has coistently indicated Goo&air water quality in upper Bolin Creek, especially at the

most upstream site (just upstream of Winmore); most recent sampling has shown this site to be

marginally achieving this rate. Areas further downstream have fluctuatedelnetnweooe-air and a Fair
rating. (AFairo is the threshold which triggers
also using benthic insects as a key indicator; abundant benthic and other data continue to indicate that
Bolin Creek beomes more degraded as it flows downstream through Chapel Hill. This long term record

of annual or better monitoring on Bolin Creek along with recent sampling of some smaller tributaries has
created one of the best benthic macroinvertebrate monitorinjstream datasets in North Carolina.

The declining aquatic health moving downstream along Bolin Creek indicates the ongoing stress to the
creek. The more downstream extent of Bolin Creek in Carrboro to its confluence with Little Creek in

Chapel Hill haseen listed on the State/federal impaired streams (303d) list for manyy#&éosgan

Creek has been sampled upstream of University Lake, however, there is no suitable benthic habitat and
therefore no sampling down s tjurigdigtion doe to therextemsive si ty L a

stream channel incision.

Other Monitoring. With installation funds provided by the North Carolina Ecosystem Enhancement

Program, streamflow measurement using a permanent United States Geological Survey (USGS) gage on

25 Benthicmonitoring reportgan be found dittp://www.townofcarrboro.org/pzi/Env/Water/bcmonitor.htm
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Bolin Creek near the municipal boundary (on Umstead Road) was initiated in 2012. Chapel Hill and
Carrboro staff have worked out a cost sharing agreement for the ongoing operation and maintenance of
the gage. This gage provides real time information of thautative runoff for roughly the northern half

of Carrboro. There is also a USGS maintained stream gage on Morgan Creek just upstream of University
Lake. From 1993 to 2008, Carrboro contracted with the Town of Chapel Hill Engineering Department to
monitor sream water quality and gauge the effectiveness of stormwater management programs. Monthly
testing included three sites in Carrboro. The waters were tested for water temperature, pH level,
dissolved oxygen, specific conductivity, turbidity, nutrients,atsetand the presence of fecal coliform
bacteria. In 2009, Chapel Hill discontinued this program and shortly thereafter began implementing a

new effort focusing on more extensive benthic monitoring as a more holistic indicator of aquatic health.

Integration of Different Program Elements

While there is certainly some overlap and opportunities for synergy in addressing the different elements
of stormwater management discussed above, this overlap has limitations. For example, reducing the
nitrogen and phospinus in runoff would result in relatively minor improvements in addressing flood
management concerns, but would have more synergy with NPDES permit and Bolin Creek Watershed
Restoration activities. Similarly, management of stormwater conveyance infrastriar very specific
drainage areas and property issues could provide localized flood mitigation/drainage improvement
benefits, but with little or no improvement, and conceivably some additional impacts, for downstream
aquatic ecosystems. Examples & interventions that have fairly universal stormwater benefits
include reestablishment of woody vegetation, improvements in soil quality to facilitate infiltration,
removal or disconnection of impervious surfaces or replacement of impermeable paveament wi
permeable pavement because of the increased infiltration, interception, and evapotranspiration, and

pollution prevention and illicit discharge detection and elimination.
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Appendix 3: Stormwater Utility Fees in NC (From UNC -EFC)

The University Of North Carolina School Of Government through their Environmental Finance Center
tracks stormwater utility rates across the state (Figure 1) and has created an online stormwater utility

i d a s h Btha comhpiles rate information. More thaalf of the municipalities in North Carolina with

a population of at least 10,000 have already adopted stormwater utilities and associated fees. The EFCs

resources and stormwater rate dashboard was used to compile the information presented in this appendi

Figure A3-1 (from UNC Environmental Finance Center)

North Carolina NPDES MS4s
Permittees (As of July 1, 2017)

Charging Stormwater Fees Not Charging Stormwater Fees

The dashboard provides useful information to assist the Town in determining the type of fee and fee
structure to be proposed by studying rates that have been set up for other North Carolina itiesicipal
Due in part to the high cost of updating and managing impervious surface data, many municipalities have

26 http://www.efc.sog.unc.edu/reslib/item/stormwaterutility -dashboard#
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implemented a flat rate. Most municipalities thaveadopted a flat ratstructureuse one rate for

residential properties and a higher raterfonresidential properties for the reasons described above.

62 municipalities currently have stormwater utility fees in North Carolina. The range of fees is shown in
Figures A32-A3-9 (residential) and A30-A3-11 (nonresidential). These figures pregg through a
presentation of the rates across many municipalities, including some figures with filters to select
municipalities that are the most similar to Carrboro for demographic and other attributes. While all the
municipalities included in the EFC sfzboard have NPDES stormwater programs, not all are subject to
nutrient management rules such as the Jordan Lake Rules, nor do they all have state listed impaired
waters. Figure A32 specifically compares the annual fee and rate type for municipalitigssto the

Jordan and Falls Lake Rules. The rates for Jordan and Falls Lake watershed communities are generally
higher than the average for the entire state, and could climb higher in the coming years as implementation
of rules proceeds. Collectivelhe rates of peer communities has been used as one input to help inform
the recommended rate structure.
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impervious surface

Figure A3-2

Monthly Residential Stormwater Fees in North Carolina
at 2,455 sq. ft. of
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Number of Systems

16

14

Figure A3-3

Representative Charge for Single Family Residential
(per 2,455 sq. ft.)
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Figure A3-4

What's “normal” for monthly stormwater fees?

= Median residential rate (at 2,455 sq ft) = $4.00

= $1.63 per 1,000 sq ft of impervious surface

Townhomes

Swimming Pool
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Figure A3-5
2017 Residential Stormwater Rates and Revenues: Preliminary Analysis

Pop. Density per sq. mile

0-1,000
[+] 1,000-1,500
1,500-2,000
2,000+

Areainsq. mi
Less than 10

2017 Population in Municipality

0-10,000
10,000-25,000
25,000-50,000
50,000-100,000
100,000+

Geographic Region
« | Coastal Plains
« | Mountains
« | Piedmont

Stormwater Revenues
$0-$500,000
$500,000-$1,000,000
$1,000,000-$5,000,000
$5,000,000-$20,000,000
$20,000,000+

NAIRIAIAS

Residential Annual Stormwater Fee
( Example Property: 2455 Impervious sq. feet)

$0-520 W $20-340 I $40-360 W $60-380 W $100+

Me&ian\Annual
Stormwateér Fee (72
Reporting)

$48.00

*q

Copyright © 2017 Environmental Finance Center at the University of North Carolina, Chapel Hill.
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Figure A3-6
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