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Credits

• Kimberly Brewer, Tetra Tech

• Nora Deamer, NCDEQ



Goals

• Broadbrush overview

• Introduce near term/frontburner task at 

hand

• Identify topics for longer term/ 

backburner consideration

*



Challenges

• Impacts to ecosystems….

– Water quantity….

– Water quality….

• Impacts to people/property, 

infrastructure….



What is 

stormwater

….



What is stormwater… runoff….

Typical pre-development 

conditions: 

Runoff = 10%  

Infiltration = 50%

Typical post-development 

conditions: 

Runoff = 55%  

Infiltration = 15%







Changing Hydrology Effects

• Forces more

water 

(energy)

more quickly

• Physically 

damages 

stream 

channel

Before 

Development

After 

Development



What is Stormwater….

Increased

 Impervious surface

 Runoff volume

 Runoff velocity

 Stream bank erosion

 Stream 
channelization

 Soil disturbance

 Soil compaction

Decreased

 Vegetative cover

 Riparian buffer zones

 Soil infiltration

 Water Quality

 Aquatic Habitat

 Groundwater base flow 
rates

 Drought stream flow rates



What is stormwater….water quality 

Increased

 Stream bank erosion

 Sedimentation\Turbidity

 Water temperatures

 Conductivity

 Pollutant Concentrations 
(nutrients, pesticides, oils, 
metals)

 Bacterial loading (animal 
and human waste)

 Algal/Periphytic growth

 Water supply treatment 
cost

Decreased

 Aquatic habitat

 Aquatic biodiversity

 Aquatic health & 
reproduction

 Dissolved Oxygen



Water Quality 
Management

Erosion Control

Stream Channel 
Integrity

Flooding and 
Drainage

Stormwater
Management





Stormwater challenges in Carrboro…





Public Works Drive Inlet – Erosion on Banking near PW Bldgs





http://gis.ci.carrboro.nc.us/Carrboro/FloodReport

http://gis.ci.carrboro.nc.us/Carrboro/FloodEvents/

Flood Impacts*

http://gis.ci.carrboro.nc.us/Carrboro/FloodReport
http://gis.ci.carrboro.nc.us/Carrboro/FloodEvents/




http://gis.ci.carrboro.nc.us/Carrbor

o/FloodEvents/











Public Works Drive Culvert Inlet - Looking Downstream

400 Broad Street Inlet close-up - Looking Downstream





2010 2012 2014 2016 2018 2020 2016

Caring for Creeks Symposium

Bolin Watershed 

Restoration Plan

319 grants 

completed

LUO stormwater

volume provision

Jordan Lake nutrient allocation/Solar Bee studies; 

NSAB formed; stormwater rules delayed (2x)

NPDES permit 

reissued

Studies of 

flood/drainage 

impacts

Jordan Lake stormwater

rules revisited

NPDES permit 

reissued

Study stormwater

management/financing

CIP updates
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Benthic macroinvertebrate studies*



40

86

54



Bolin Creek 

Watershed 

Restoration 

*





Jordan Lake Rules*

• .0262 Watershed Nutrient Reduction Goals 

• .0263 Nutrient Management 

• .0264 Agriculture 

• .0265 Stormwater Management for New Development 

• .0266 Stormwater Management for Existing Development 

• .0267 Protection of Existing Riparian Buffers 

• .0268 Mitigation for Riparian Buffers 

• .0269 Options for Offsetting Nutrient Loads 

• .0270 Wastewater Discharge Requirements 

• .0271 Stormwater Requirements for State and Federal Entities 

• .0272 Riparian Buffer Mitigation Fees 

• .0311 Cape Fear River Basin (Schedule of Classifications) 





Summary

• Carrboro’s creeks and 

downstream waters are impacted 

by stormwater runoff (as are 

Carrboro’s citizens and the public 

infrastructure)



Opportunities……



How can we proactively reduce 

impacts from existing development?

36



5 Key Points – To be more 

successful we need to…
• Address uncontrolled runoff 

from existing development 

• Be realistic about what can be 
achieved in restoring our 
streams

• Build on our strong 
stormwater performance 
standards

• Consider new incentives and 
requirements for green 
practices

• Select practices that provide 
multiple benefits



Stormwater Pollution Best 

Practices…*

• Divert roof drains to 
vegetated areas

• Use rain 
barrels/cisterns

• Convert lawns to 
natural area

• Vegetate bare areas

• Use environmentally 
friendly lawn care

• Keep storm drains clean

• Inspect/maintain septic 
systems

• Pick-up pet waste

• Restore stream 

buffers

• Support land use & 

stormwater planning

• Minimize paved areas 

or use pervious 

pavement materials

• Wash vehicles on 

grassy areas



Neighborhood Streets Retrofits*

39



Landscape enhancements….

40

Dry Well Vegetated Swale Bioretention Area or Raingarden



Landscape Enhancements…..

41



Public Property Retrofits*

42

School micromanaging

stormwater throughout  the site.

Park stormwater detention basin

also serving as playing field.



Baldwin Park Stream Restoration



Construction



After Construction



After construction





Credit: Dave Otto



Jordan Lake Existing Development 

Town Implementation….



Downtown Streetscape Retrofits*
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Drainage Assistance Program*



1970 1972 1974 1976 1978 1980 1982 1984

Federal Clean Water Act passed

Joined National Flood Insurance Program

Watershed protection regulations begin

Land Use Ordinance adopted

Jordan Lake impounded

Jordan Lake declared nutrient sensitive

Drainage policy adopted
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1986 1988 1990 1992 1994 1996 1998 2000

EPA adopts stormwater regulations

Land Use Ordinance updates: flood 

damage prevention, watershed protection, 

stormwater management, buffers

Jordan Lake water quality studies

EPA adopts “Phase II” stormwater

regulations for small communities

Town notified of NPDES requirements

Town begins water quality monitoring 

partnership with Chapel Hill 
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2000 2002 2004 2006 2008 2010

State studies of creek water 

quality and management

Chapel Hill forms stormwater utility

NPDES Permit issued

Benthic monitoring 

begins

Bolin Creek 

Watershed 

Restoration 

Team formed

Jordan Lake studies, stakeholder process, rulemaking

Bolin Creek impaired listing 

extends to Carrboro

Bolin Creek 

geomorphic 

study

Jordan Lake rules adopted

Bolin Creek 

319 grants 

begin

LUO buffer 

provisions 

updated

T
o
w

n
S

ta
te

/F
e

d
e

ra
l



Carrboro’s

NPDES Permit*

Public Education and Outreach

Public Involvement and Participation

Illicit Discharge Detection and Elimination

Construction Site Stormwater Runoff Control

Post-Construction Storm Water Management*
Pollution Prevention/Good Housekeeping for 

Municipal Operations





2010 2012 2014 2016 2018 2020

Caring for Creeks Symposium

Bolin Watershed 

Restoration Plan

319 grants 

completed

LUO stormwater

volume provision

Jordan Lake nutrient allocation/Solar Bee studies; 

NSAB formed; stormwater rules delayed (2x)

NPDES permit 

reissued

Studies of 

flood/drainage 

impacts

Jordan Lake stormwater

rules revisited

NPDES permit 

reissued

Stormwater Utility,  

Enterpise Fund

CIP updates
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FEMA grant application



Infrastructure 
Services

Field

Services

Development 
Services

Community

Services

Stormwater
Utility 

Administration



 

Carrboro Residents 

Board of Aldermen 
Town Attorney 

Town Manager 

Town Clerk 

Comm. 

& Econ. 

Dev. 

Fire- 

Rescue 

Human 

Resources 
Mgmt. 

Svcs. 
Planning Police Public 

Works 

Rec. 

& 

Pks. 

Admin. 

Suppression 

Prevention 

Finance 

Budget 

Purchasing 

I.T. 

Admin. 

Planning 

Zoning 

Inspections 

Patrol 

Investigations 

Comm. Svcs. 

Records 

Animal Control 

 

Fleet 

Facilities  

Landscape & Grounds 

Solid Waste 

Stormwater 

Streets 

 

 

Admin. 

General Prog.s 

Athletics 

Facilities 

Special Events 



Take home…..
• Challenges with impacts to creeks, Jordan Lake and 

public and private property and infrastructure

• There are related regulatory requirements
– Additional efforts are needed for NPDES permit

– Bolin Creek watershed restoration initiative can: help avoid new 

regulatory burdens, lead by example; and create a restoration (rather 

than protection) based paradigm

– Requirements under the Jordan Rules will be revisited within the next 

two years. Town has identified $4m of capital projects; these have 

benefits beyond restoring water quality in Jordan Lake.

• New development stormwater requirements exceed 

minimum state requirements



Take home…

• More capacity and dedicated funding are 
needed
– This is why Carrboro is implementing a Stormwater Utility and 

has formed the Stormwater Advisory Commission

• Next steps/front burner
– Figure out how much it will cost

– Outreach and education on why this is needed 
and what new revenue will provide 

– Adopt a rate structure to collect new/dedicated 
funding

– Implement and administer





1) Full Service 
Delivery: 

Infrastructure, 
Development, 

Community, 
Field,

Administrative

2) Initiate and 
Pursue Capital 

Projects

Phase 3

1)Implement 
Rate Structure

2) Update 
Stormwater Plan

3) First Annual 
Report

4) Maintain 
Delivery of 

Existing Services 
and Initiate New 

Services

Phase 2

1) Stormwater
Advisory 

Commission 
Begins Meeting

***2) Review/ 
Adopt Rate 

Structure

3) Maintain 
Service Delivery

Phase 1

2-5 year timeline



2018 2018
Today

Day 1 36 71 106 141 176 211

SWAC
2/22/2018

SWAC
3/7/2018

SWAC
4/18/2018

SWAC
5/16/2018

SWAC
6/20/2018

BoA Work Session
3/13/2018

Advisory Board Meeting
4/5/2018

Set Public Hearing
4/17/2018

Rate Structure Public Hearing
5/22/2018

Interlocal Agreement/Billing Database
6/22/2018

Revenue 
collection 

begins

9/1/2018

FY 18/19 Budget Adopted
6/19/2018

1/1/2018 - 3/13/2018
1st Draft 
Rate Study

3/14/2018 - 3/23/20182nd Draft Rate Study

3/24/2018 - 5/22/20183rd Draft Rate Study

5/23/2018 - 6/1/2018Final Rate Study

3/24/2018 - 5/22/2018Community outreach

3/14/2018 - 6/15/2018Interlocal Agreement; Billing Database

1/23/2018 - 6/19/2018
FY 18/19 
Budget 



QUESTIONS




