
Lick Creek Watershed 
Restoration Plan

Stakeholder Meeting 8
March 19, 2009

East Durham Regional Library



Agenda

• 9:35-9:45 Hello and Housekeeping (Where 
we’ve been and where we’re 

going)
• 9:45-10:15 Long-term Monitoring Plan
• 10:15-10:45 Analysis of Pot. Dem. Projects
• 10:45-11:00 Break
• 11:00-12:15 Final Recommendations
• 12:15-12:25 NCEEP Implementation Planning
• 12:25-12:30 Next Steps

Presenter
Presentation Notes
Housekeeping:  highlights of deliverables, purpose of today meeting
Dem. Projects:  what they are, what we are looking for




Housekeeping
• Accomplishments

1. Watershed Characterization
2. Fieldwork and Findings
3. Watershed Treatment Model Analysis
4. Short-term Monitoring
5. Identified Restoration Opportunities
6. Critical Lands Protection Analysis
7. Summary Water Quality Data 
8. Draft Long-term Monitoring Recommendations 
9. Draft LC LWP Management Strategies

• To Do
1. Finalize Long-term Monitoring Recommendations 
2. Finalize Management Strategies
3. Demonstration Projects
4. Compile Final Plan (September 2009)
5. Next Meeting?



Long-Term Monitoring



Long-Term Monitoring Plan

• Review long-term monitoring plan goals
• Current and proposed monitoring locations
• Why are additional monitoring locations considered 

critical?  How do they support monitoring goals?
• How can achieve additional monitoring?

– Volunteer network?
– DSS?



Lick Creek Monitoring Plan

D. Line & D. Penrose
NC State University

Bio. & Ag. Engineering-Extension



Long Term Monitoring Plan

Objectives
1. document changes in pollutant inputs from the 

overall watershed to Falls Lake
2. identify subwatershed(s) most in need of 

restoration then document the effects of 
restoration efforts in that subwatershed

3. document the effects of development on water 
quality in a subwatershed

4. Others?



L1

L2

L3

L4L5

L6

Benthic sampling sites

Water sampling sites

B1 B2



Long Term Monitoring Plan

Case for keeping all sites
Recommended Sites (L1, L3, L5, & L6)

– L1: Objective 1 and possibly 2 & 3
– L3: Objective 1 and 2
– L6: Objective 3 and possibly 2
– L5: Objective 3
– Others?



Long Term Monitoring Plan

Recommended Parameters
– TKN, NH4, NOx, TP, TSS
– Turbidity, DO, Temp., pH, conductivity
– Bacteria
– Stream Stability (at L6)
– Macroinvertebrates at L1 only



Average Concentrations- Grab
Site Samp EC TKN NOx NH4 TP TSS

# mpn --------------- mg/L --------------
L1 21 189 0.54 0.05 0.07 0.09 12.4

L2 16 100 0.48 0.08 0.04 0.05 11.9

L3 20 507* 1.19 0.09 0.39 0.09 148

L4 14 80 0.54 0.04 0.05 0.06 7.1

L5 17 111 0.45 0.05 0.04 0.09 9.2

L6 16 198 0.68 0.06 0.07 0.13 29.4



Demonstration Projects



Analysis of Potential Demonstration Projects

• GOAL
– Use SET to evaluate nutrient and sediment removal potential 

of several priority stormwater retrofit and critical lands 
protection projects 

– Conduct community information meetings when projects 
have been identified 

• Group has already prioritized projects
– Pursue those ranked highest first?



Volunteer Restoration Opportunities (Buffer)



Major Restoration Opportunities (stream, wetland, buffer 
restoration; retrofits)



Analysis of Potential Demonstration 
Projects cont…

• Preferable to have diversity of project types?
– Retrofit, Buffer planting, Stream restoration, Conservation.
– What evaluation methods for which type?  

• SET
• Nutrient Worksheets
• Other suggestions/resources?

• Do any of these projects have legs?
– Does anyone have any inside information?
– Who can follow up?



Break!!!



Draft Recommendations



MS. #1:  E&S Control on New Development

Recommendations
1. Assess the problem 
2. Inspection frequency? Schedule vs. risk-based?
3. Enforcement (are the penalties strong enough to deter 

non-compliance)
4. Transition to post-construction management (better 

coordination b/w County and City)
5. Require S&E on all projects above (what size limit?  ½ 

acre?)
6. Pond-draining
7. S&E Training Requirement for Durham County 

Regulations

Costs/Funding Opportunities
– Anyone have anything to add?

Presenter
Presentation Notes
Inspection frequency:  prescribed schedule vs. risk-based?



MS. #2:  Managing Timber Harvesting Sites and Sites 
Classified as “Agricultural”

Recommendations
1. Overall, the list of strategies is designed to encourage 

compliance while not discouraging forestry operations.
2. Address conversion of forested land to development

a) Are buffer widths enforced even if buffers impacted?
b) Enforcement of waiting period (how long?)
c) What is the required restoration of buffers if not observed during 

construction?

3. Exempt operations (e.g. top soil mining, construction dirt 
piles?)

a) Could Soil and Water check receiving water bodies for impacts? 
(State Sedimentation and Pollution Control Act)

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #4: Impacts from Infrastructure Crossing Stream 
Corridor 

Recommendations
1. Create database
2. Design/maintenance/enforcement of infrastructure and 

upkeep
a) Review design criteria
b) Develop inspection program (IDDE)?

3. Minimize stream crossings
4. Maintain buffers as much as possible

a) Native re-vegetation

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #5:  Buffer and Floodplain Encroachment 

Recommendations
1. Enforcement of existing buffer rules
2. Development of stricter requirements
3. Monitoring of active and post-construction buffer impacts
4. Detection of illicit buffer removal and follow-up
5. Emphasis on buffers as stormwater management tool
6. Protection of ephemeral and headwater areas not included 

in current buffer rules

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #6:  Protection of High-Quality Streams and 
Wetlands

Recommendations
1. Protect/conserve critical lands=protect high-quality 

streams/wetlands
2. Protect headwater drainage systems (often unprotected)
3. Prioritize developable lands and incorporate protection of 

riparian features/critical lands into plan review
4. Education and outreach

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #7:  Delineation of Stream and Wetland Boundaries 
Recommendations

1. Digitize hard-copy maps (soil surveys)
2. Update, revise, and consolidate maps
3. Ground-truthing
4. Ensure plan review staff use best available data 

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #8:  Major Watershed Restoration Projects 

Recommendations
1. Continue to seek and atlas new restoration opportunities
2. Implement  restoration projects identified through this 

planning effort
3. Ensure the plan review process is used to protect potential 

mitigations sites from encroachment or damage
4. Expand areas in which NCEEP can participate (e.g. 

retrofits)

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #9:  Restoration Projects to be Implemented by 
Volunteers

Recommendations
1. Continued landowner outreach (include advocacy of rain-

gardens, land conservation, etc.
2. Pursue grants to implement projects
3. Annual stream walks/photo review

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #10:  Suspicious Discharges from Onsite Wastewater 
Systems

Recommendations
1. Database of onsite wastewater systems
2. Educate landowners about proper installation, maintenance, 

and potential need for NPDES permit
3. Ensure that ordinance language is consistent with state-

mandated installer certification
4. Assist landowners in converting to city services (funding)
5. Enforcement

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #11:  Targeted Outreach and Education 

Recommendations
1. Outreach to and educate elected officials, residents, and 

businesses 
2. Adopt-a-Stream program
3. Cross-reference with other management strategies

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #12:  Long-term Monitoring 

Recommendations
1. Follow long-term monitoring plan as developed by NC 

Water Quality Group
2. Identify funding sources for monitoring
3. Adopt-a-Stream and other volunteer programs to augment 

data collection
a) Improve credibility of volunteer-collected data

Costs/Funding Opportunities
– Anyone have anything to add?



MS. #13:  Stormwater Management and Regulation 

Recommendations
1. Develop living updateable database
2. Post-construction water quality treatment/monitoring
3. Discharge volume criteria considered
4. As-built certification requirements (interim site visits?)
5. Enforce penalties for improper maintenance/inspection 

requirements
6. Analyze effectiveness of traditional BMP’s and adjust 

development standards (including stormwater treatment 
and site design as a whole)

7. Sufficient staff support

Costs/Funding Opportunities
– Anyone have anything to add?



PROPOSED MS. #14: Better Site Design
Problem:

A focus on BMPs/treatment standards does not go far enough to preventing 
impacts in the first place, especially in Triassic soils and the fact that we 
need to be managing development for more than just pollutants. 

Examples from Little Lick Creek LWP:
1. Revise performance standards for stormwater to include/require better 

site design/LID
2. Allow grass channels in lieu of curb and gutter in low-dens. Res. areas. 

When not practical, require discharges from curb-and-gutter receive 
treatment to reduce nitrogen at least 30% in accordance with Neuse 
Buffer Rules

3. Encourage use of bioretention with underdrain systems in landscaped 
areas of parking lots for stormwater treatment

4. Encourage/require use of conservation subdivisions allowed in 
Durham’s UDO 

5. Require open space be maintained in natural condition
6. Adapt steep slopes ordinance to reduce required slope from 25% to 

15% 



NCEEP Implementation Planning



NCEEP Phase IV Implementation Planning

• Overview
• Get involved!  
• Potential Issues:

– How do we get potential projects in plan review process?

• Implementation
– UNRBA has contract to implement projects already 

identified by us!



Next Steps
• Draft final plan with recommendations (UNRBA)
• Choose and begin running models on demonstration 

projects (Group, UNRBA)
• Next meeting?  Leftover recommendations & 

Demonstration projects? (Group)
• Send out draft plan for review (Group)
• Finalize plan (UNRBA)
• Present final plan to Durham County and City of 

Durham (UNRBA)



Adjourn! 
Thank you! 
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