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GIS MODELING

1. Buffer Analysis 2. GLWF Sediment & 

Nutrient Analysis

• BMP Modeling

3. Project Prioritization



BUFFER ANALYSIS

• Reviewed vegetated cover within 100-foot stream buffer for each 

stream segments identified in the ArcHydro analysis (2,040 segments)

• Only 364 segments in the NHD flowline dataset

• These results will go into final GIS analysis for project prioritization

• 5 tiered system:

1. Pristine – complete cover

2. Impacted – majority cover with some human activity

3. Managed – human activity degrades streams; buffer absent on one side

4. Degraded – buffer mostly absent on both sides

5. Absent – no vegetated buffer





BUFFER ANALYSIS BY SUBWATERSHED
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GWLF MODEL USING MAPSHED

• Generalized Watershed Loading Function (GWLF)

• Assesses non-point source flow and sediment and 

nutrient loading from urban and rural 

watersheds

• Simulates runoff, sediment, and nutrient loadings 

(N & P) from a watershed given land covers

• Will model BMPs



• Compared existing land 

cover (CDL 2016) to an 

all forested condition to 

model the effects of 

land use.



SEDIMENT ANALYSIS

• Landscape erosion - Sediment is generated by water moving across the 

terrain 

• Streambank erosion - water flowing through channels 

• Under completely forested conditions, streambank erosion contributes 71% 

(880 tons) of sediment while the forested landscape contributes only 29% 

(353 tons)

• Existing land use conditions show a substantial increase in the predicted 

transport of sediment. 

• 9.1 times the amount of landscape sediment

• 12.7 times the amount of streambank sediment (largely due to increases in runoff 

and streamflow in urban settings)



FORESTED VS. EXISTING LAND USES
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SUBWATERSHED SEDIMENT ANALYSIS

• In urban subwatershed 6 

• 2 times the amount of landscape sediment

• 193 times the amount of streambank sediment (largely due to increases in 

runoff and streamflow in urban settings)

• Need for stormwater BMPs

• In agricultural subwatershed 9

• 43 times the amount of landscape sediment

• 6 times the amount of streambank sediment

• Need for agricultural BMPs

• Cropland has the highest sediment loading (tons/acre)



MAPSHED NEXT STEPS

• Nutrient Analysis

• Model Animal Operation Permits in subwatershed 9

• Model potential BMPs (discussed next…..)



BMP OPPORTUNITIES

1. Cattle Exclusion Fencing Sites – NHD flowlines intersected with 

hay/pasture CDL areas

2. Riparian Buffer Planting Sites – NHD flowlines intersected with all CDL 

areas except forested and turf/golf areas

3. Stormwater BMP Sites – NHD flowlines intersected with impervious 

areas >=20%

4. Wetland Restoration Sites – CDL wetlands, pasture, cropland and 

barren areas intersected with hydric soils and greater than 3 acres

Will be used in restoration analysis for project prioritization





PROJECT PRIORITIZATION

• Have modeled results based on out Regional 

Watershed Model

• Priority projects selected are very small, mostly within 

Lexington

• Next step: modify the Lower Abbotts Creek model to 

incorporate the stream buffer analysis and potential 

BMPs

• Project Atlas



CONSERVATION ANALYSIS

REGIONAL LOWER ABBOTTS







STRESS ANALYSIS

REGIONAL LOWER ABBOTTS





PROJECT ATLAS SAMPLE



Review of Watershed Impairments

• Swearing Creek first listed 

as impaired in 2004 due to 

“fair” ecological/biological 

integrity of fish community

• NC DEQ identified non-

point source pollution as 

primary concern

• Water Quality Concerns

• High pH, turbidity, & 

chlorophyll-a (which 

suggests high nutrient 

loads)



Comprehensive Watershed Management

Addressing water quality on multiple 

levels, while meeting NPDES Phase II 

requirements

• Public education, outreach, & 

involvement

• Illicit discharge detection & 

elimination

• Construction site runoff control

• Post-construction runoff control

• Pollution prevention



Policy Recommendations

Illicit Discharge Detection & Elimination

• Continue water quality monitoring & 

work to increase number of sampling 

sites

• Educate public about hazards of 

improper waste disposal through 

strategic sign placement

• Create report hotline for enforcement

Construction Site Runoff Control

• Erosion & sediment control program for 

activities that disturb 1 or more acres

• Silt fences or temporary 

stormwater ponds

• Work with DEQ to improve 

enforcement



Policy Recommendations

Post-Construction Runoff Control

• Update ordinances to specifically address 

stormwater

• Improve site design standards (encourage low 

impact development)

• Agricultural BMPs (cattle exclusion fencing, 

fertilizer & pesticide reduction, proper waste 

disposal, etc)

• Land conservation

• Riparian buffers

• Stormwater retrofits (impervious     pervious)

Pollution Prevention/Good Housekeeping

• Municipal staff training on pollution prevention 

measures and techniques 

• Reduction in use of pesticides or street salt

• Frequent catch-basin cleaning



Broken into separate 

phases:
• Short-term

• Mid-term

• Long-term

Based on feasibility and 

positive impacts on 

watershed conditions

Will include measurable 

milestones to meet EPA 

watershed plan 

requirements

Implementation Timeline



Watershed Outreach & Education

Public Outreach & Education

• StormwaterSMART programs

• Brochures for Swearing Creek 

landowners/businesses

• Increased signage

Public Participation/Involvement

• Continue social media outreach and 

project website

• Encourage attendance at final 

presentation


