SWEARING CREEK WATERSHED

GIS MODELING & POLICY
RECOMMENDATION UPDATE



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
Impacted — majority cover with some human activity
Managed — human activity degrades streams; buffer absent on one side

Degraded — buffer mostly absent on both sides

R O N

Absent — no vegetated buffer
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- BUFFER ANALYSIS BY SUBWATERSHED ~

[

100%
90%
80%

70%
60%
50%
40%
30%
20%
10%

0%

9 10 11

Subwatersheds

®Value 1 mValue 2 Value 3 ®mValue 4 mValue 5



GWLF MODEL USING MAPSHED ik

* 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.
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SEDIMENT ANALYSIS I

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)
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FORESTED VS. EXISTING LAND USES

GWLF Total Loads for file: sc_total_forest-1

-/

GWLF Total Loads for file: sc_total_existing-1
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Area Runoff Eons Area Runoff Kot

Source fAcresl  [inl  Erosion Sediment Source [Acresl  [inl  Erosion Sediment

Hay/Pasture o oo oo {0.0 [ Hay/Pasture |5693 (1.0 |52605 |559.2

Cropland [0 oo oo {00 Cropland |2785 [25  |218387  [23211

Forest 31531 07 |3317.2 3526 | 9 = 'I X Farest [12386 |07 [19103 |203.1

Wetland 0 00 |00 0.0 Wetland |7 e |03 {0.0

Disturbed [ oo oo [0 Disturbed o o0 Joo {00

Turfgrass [o [0 [oo [00 Turfgrass [i oo oo {0.0

Open Land [ oo [oo [0 Open Land [ oo oo j0.0

Bare Rock [o oo [oo [o0 o BareRock 5 s Jo2 0.0

Sandy Areas [0 oo Joo i) Sandy Areas [i oo oo {0.0

Unpaved Roads  [p [0 [oo ] Unpaved Roads | oo oo {0.0

LD Mized [ [0 [oo [oo LD Mixed |282 29 oo |28

MD Mixed [o oo oo ] MD Mixed |a06 g5 oo |38

HD Mixed [ [0 oo [oo HD Mized |418 122 |oo {201

LD Residential  [g [0 [oo [oo LD Residential  [7339 29 oo {731

MD Residential  [g o0 [oo [0 MD Residential |79 [s0 oo |38

HD Residential  [g [oo oo [00 T HD Residential |5 {70 |oo {02

Farm Animals Farm Animals _

Tile Drainage 00 Tile Drainage E u

Stream Bank % II 2 7 X Etleam Bank {11183.1
“Broundwater o Groundwater

Point Sources Point Sources

Septic Systems Septic Systems

Totals [315306  [o7o  [33172 [12330 Totals [308041 [1.90 [29007.0  [144115
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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 @
* 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)
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MAPSHED NEXT STEPS

* Nutrient Analysis
* Model Animal Operation Permits in subwatershed 9

* Model potential BMPs (discussed next.....)



BMP OPPORTUNITIES e

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 "

o/
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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

'
-
Point System for Parcel Conservation A t and Ranki
Conservation Layers i
v Criteria Data Source Factors p;;is::sle Weight
o Integer | Total Layer 0-4% 3
Criteria Data Source Factors E ¥ Low Impervious ; -
Values Value o Rt 2001 MLCD 5-9% 2 1
10-19%
- 1-4 65 _ - : : !
3IDE|IVEF5IW" High Forest Cover 2001 MLCD = 50% 1 1
o } MNC MHP & WA MNatural Landscape 5-6 65 Within 50 foot buffer 3
Wildlife Habitat 31.9% st & 2nd Order
MNetwoark 7-8 79 HC CGlA Within 100 foot buffer 2 1
Assessment Streams -
9-10 110 Within 330 foot buffer 1
> 50 acres 3
_ > 10% 0 Large Parcel Si Davidson County 20-49 2 2
Low Impervious MNLCD 2006 Percent Developed E s s s eicisen founn —
B 5-9% 54 229% 10-19 acres !
Surface Cover Imperviousness low Impac Land -
0-4% 174 Use 2011 County Data Forest, Recreation 1 2
High Forest Cover MLCD 2001 upd ate = 50% 134 | 13.4% IL';: s = 2011 County Data Agriculture, SFR (Rural Res. >= 5 ocres), Vacant, VAD 1 1
i - Publically ~ Owned
. . Partially Hydric 22 land & Menaged | 2011 County Data City, County, or State 1 2
Hydric Soils S5URGD Allydic o 7.8% Consenvation Lands '
4 points - any SNHA &
0-023 0 3 points - any MHEC 51 or 52 rank that & not a 5
Highly Erodible . SHHA
Soils SSURGO (K factor) 0.24-039 14 71% 2 points - any MHEO S3 or 54 rank that i not @ P
0.40 - 0.49 57 Significant  Matural SHHA
£ £ Heritage Area & - .
. 1 point - floodzones of the Greensboro Burrowing
i NC Floodplain Mapping L Matural  Heritage | DEMR (o 2010) Crayfish combined areas [even though "very low" 3 1
Floodplain 'Within 500 Year Floodplain 65 6.5% Element spatial accuraicy)
Program; VA DCR Oceurrencas® 0 poi " ﬂ . o™ al
points - all other “very low’ spatfial accuracy or
w PO - on 2
Low Population High (250 +) o historic” species
- EEd il .
Density (Persons Census Bureau, 2010 Med (50-249) 20 493 Fwﬁeélfop:'"g polygons were summed; valuss rangs 1
Per Square Mile) Low (1 -49) 29 londscape  Habitat | .0 1 1
Indicator Guild:
Steep Slopes USGS NED (1 arc second) >15% 37 3.7% 5 ";"’ = — e >
arcels
. PTCOG; i
Large Parcel Size | Counties > 50 Acres 12 12% 2 e O Devidson Court? [ Exiing Privare or Proposed Publi 1 '
Wetlond o T 1
) Planned Unit Development, -
Zoning (Low . R § o Hydric Soils SSURGO All Hydric 2 1
Impact) Counties/Municipalities Low Density Residential, 5 0.5% Partially Hydric 1
Conservation, VAD bl o 0.40-0.49 2
Eredibility (K facter) | SSURGO 024039 1 1
500 Year | )
Floodplain NC Flood Map 1 1
Steep Slopes USGS 1/% Arc Second | . §5er Gradient 1 1
DEM
Conservation  BMP - Paint 2
" PTCOG Field D
Locations ele Bata 0.25 mile buffer 1 !
Proposed — . Primary 2
& == PTCOG; Davidson County Secondary 1 1
Bike Paths PTCOG; Davidson County | 0.25 mile buffer 1 1
Total Possible Points 39
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High Biodiversity / Wildlife

Swearing Creek Conservation Layers

8- CPT (SNHA)

3
NCDENR CPT

Habitat 1to4 - CPT (Wetlands and streams) il

0-4% 3
Low Impervious Surface NLCD 2011 Percent Developed = on >
Cover Imperviousness

10-19% 1

. > 50 Acres 3
Large Parcel Size Eaunty Dete (Digovedly 20-49 Acres 2
owner name)

10-19 Acres 1

1 - Pristine, complete cover 2
Stream Buffer Analysis PTRC 2 - Impacted, majority cover with

some human activity 1

i 2
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z 2

High Soil Erodability SSURGO (K factor) g:g . ggg 1
Low Population Densﬂ.:y Census Bureau, 2010 Low (1-49) 2
(Persons Per Square Mile) Med (50-249) 1
IPublica]ly Owned Lands ICounty IPublic Parcel | 2 I
Ingh Canopy Cover |NLCD 2011 Percent Canopy |> 50% I 1 I
|Floodplain 11;::, 5 w:up i U |Within 500 Year Floodplain | i I
lSteep Slope |USGS NED (1 arc second) |> 15% I 1 |
Low Impact Zoning Counties/Municipalities RA, RS, RC 5+ acres; vacant; VAD 1

Total Possible Points 23
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STRESS ANALYSIS

-
-
Stress Layers Point System for Parcel Stressor Assessment and Ranking
7 N Criteria Data Souwrce Factors Possible Points | Weight
_ nteger ayer -
Criteria Data Source Factors T Percentozr oh 1 ) St = 20% 3
sk lefmmni 9% | 2001 MLCD 10-19% 2 1
1-4% 26 Cover —
High Impervious NLCD 2006 Percent 5 .99 141 45 59 9% 1
Surface Cover Developed Imperviousness = Low Forest Cover 2001 MLCD <50 1 1
Zans = Within 50 foot buffer 3
0-023 1st & 2nd Order Streams M CGlA Within 100 foor buffer 2 1
Highly Eradible Soils SSURGO (K factor) 0.24-039 24 8.7% Within 330 foot buffer 1
0.40-0.49 62 = 20) acres 3
( i) Large Parcel Size Davidson County 10-20 acres 2 2
i n Low [1-7 per sq. mile; 27
;'fe: Density of Impact |\ 1wr & va DEQ — : 8.1% 5-10 aeres 1
FENEE e = High Impact Land Use 2011 County Data Commerdal, Industrial 1 2
Low High Impact Land Use 2011 County Data Governmen, Institutional, MFE, 1 1
High Road Density NCDOT & VDOT Med 7.6% - Otfice, Utilries
3 Publicly Owned Land 2011 County Data City, County, or State 1 2
Hi 76
< Werlands R 1 1
Low Forest Cover NLCD 2001 update < 50% 66 6.6% All Hydric 2
Hydric Soils SSURGO Parsially Hvdr ; 1
1-9% 3 artially Fydric
) ) ) ] 0.40-0.49 2
High Population Density T — 10-24% 5 s Ercdibility (K facror) SSURGO 1
Change (2000 to 2010) - 25 _ 49%, 8 e 0.24-0.39 1
> 50% 44 500 Year FAoodplain M Flood Map 1 1
Steep Slopes USGS 1,9 Arc Second DEM =15% Gradiant 1 1
Low (1 -49) 6 Point 2
High P lation D it - OV Fi
(2'510{"’“ ation Density | T - 301 Strass BMP Locations PTCOG Field Dara 075 o bt ] 1
High (250 +) 27 Animal Operation Permits MC CGlA 1 1
small Streams with Less | NHD unnamed streams; Within 100 ft. buffer where 45 4.5% gg:\m:memiul for Future See fable 3 0-18 0.25
than 50% Canopy Cover | NLCD canopy cover forest cover <50% =
Total Possible Points 32.5
Steep Slopes | USGS MED (1 arc second) = 15% 37 3.7%
Small Parcel Size | Counties < 10 Acres 16 1.6%
Commercial, Industrial, High
Zoning (High Impact) Counties/Municipalities Density Residential, Multi- 14 14%
family & Office
i i o
Floodplain LIE Ry = L2 Within 500 Year Floodplain 12 12%

Program & VA DCR




Swearing Creek Stress Layers
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High Population Density
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3
2
1
2
1
1
1
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Recommended Actions:

* Immediately contact landowner to determine willingness to retrofit site for improved
stormwater management (IC = 42%)
o Develop a site-specific retrofit plan in concert with City of Lexington, NCSU
B&AE staff, and Stormwater SMART
= Currently no stormwater management on-site at all
o Indude green roofs, depressed parking islands, enhanced tree cover, and
constructed wetland
o Determine financial value of ecosystem services in on-site forest, especially to
absorb emission pollutants of bus fleet
* Integrate stormwater plan with site needs, including bus fleet maintenance, school
curricula needs, and Safe Routes to Schools

ATTRIBUTE 5-03 5-33 TOTAL

Site Location Davidson County

Sut =] 3,485 ] 5

Land Use Institutional

Foem ) 1437 112 | 2557

Linear Stream [Feet) N/A N/A N/A

Lake Area [acres) N/A N/A N/A

o ervions Surt o4 14 | 108
pervious Surface Cover ™ 5o | 13% | 42%

Floodplain Area (acres) N/A M/A N/A

Wetland Area (acres) N/A N/A N/A

1.1 78 89

Forest Coverage (acres)
8% 70% 35%

Project Assessment:

This project offers a study in contrasts of how these properties were developed. 5-33 has been largely
left untouched, with almost 8 acres in forest of 11 —acre parcel. There are a couple of small buildings on
the property, but both are far from the stream, which has been buffered from development on this
property by the forest. This parcel does appear as a stress priority, though, due to its presence near
headwater streams, location within valuable ecological habitat, institutional use, and public ownership. It
is also in a heavily residential and industrial neighborhood at the border among three different
subwatersheds of the larger lower Abbotts Creek watershed. However, no adverse impacts to water
quality were identified directly on this property.

The Davidson County Schools Administrative buildings site, on the other hand, is highly impervious, is an
area of intense vehicle use and washing, has very little tree cover, and does not appear to have
stormwater controls. There are no streams on this property, but the impacts of such properties on
downstream waters are the priority issue in this watershed. All of the Rich Fork Creek watershed
headwaters are similarly developed and similarly disregarded stormwater management when developed.
As a result, both Rich Fork Creek and Lower Abbotts Creek are subject to extreme flash floods following
average rain events, have highly channelized stream structures resulting from these flashy events, and
suffer from the nutrients and sediment pollution in this runoff. Though not lying immediately along any
bodies of water, sites such as this administrative building have a larger impact than streamside properties
that adequately buffer their streams and practice stewardship in the property management (i.e. minimal
fertilizer use).

There are currently no stormwater retrofits anywhere in Davidson County, or in the Cities of High Point,
Lexingten, or Thomasville. There have been efforts to address current stormwater concems with
outreach, education, and improving future development practices, but little attention given to the
expensive and needed retrofits to highly impervious properties in these communities that led to the
currently-degraded conditions. This project is an example of the ideal site that could be retrofitted to
improve the function of its site, workplace environment, and watershed conditions.

S’ o \
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g 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

* Woater Quality Concerns
* High pH, turbidity, &
chlorophyll-a (which

suggests high nutrient

loads)
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. Comprehensive Watershed Management -~

o

STORMWATER PLAN OF ACTION

Addressing water quality on multiple
levels, while meeting NPDES Phase |l A
requirements — POLLUTION PREVENTION

LAND DEVELOPMENT
* Public education, outreach, &

involvement

* lllicit discharge detection & WM‘

3 N = IT DRAINS!
elimination

; 88 PUBLIC AWARENESS

e Construction site runoff control

B STORMWATERASSET MANAGEMENT *
e Post-construction runoff control e

* Pollution prevention



Policy Recommendations v

L)
lllicit 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




Post-Construction Runoff Control

* Update ordinances to specifically address WETLAND

PROTECTION
AREA

stormwater

CAUTION!
THIS AREA IS A FRAGILE
PLANT AND ANIMAL HABITAT,
PLEASE HELP US PROTECT THIS
NATURAL RESOURCE.

* Improve site design standards (encourage low

impact development)

Do Not Disturb |
ey |

* 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

Lower Abbotts Creek Implementation Timeline

Phase 1 (2012-2017)

Phase 2 (2018-2023)

5 projects + RFC

5 projects + RFC

year 5

year 10

Phase 3 (2024-2033)

year 20

Phase 4 (2033 -2042)

Copper

Reduce Sediment and Nutrients in to High Rock Lake

Rich Fork Creek

Stormwater in Lexington
Policy Recommendations

Outreach and Education

Implement the Rich Fork Creek
Watershed Restoration Plan

[Thomasville Invests in Sewer
Infrastructure

|Adopt Stormwater Ordinance to
|Address Non-Point Source Pollutants

DC FISH Stimulates Stewardship

Implement Phases 1 & 2 of
Greenway

Remove Copper From 303(d) List

|adopt Stream Buffer Ordinance

Opportunities to Development
Community

Evaluate Economic Value of Open
Space, Farmland, & Natural
Resources

Implement Projects 1, 2, 3, 4, 25

Create Programs to Protect Rural

Finish Rich Fork Creek Watershed

Lands and Direct Devel to
Lexington

Use StreamWatch to Mark Progress

Create Stormwater Retrofit Program
and Invest in Priority Projects

Invest in Recreational and Urban
(Opportunities with Marketing
Campaign

Implement Projects 5, 6,7, 8,9

Plan

Use Water Quality Data to
Determine if Non-Point Source
Programs Effective

Determine if watershed is Achieving
Economic and Environmental

|Sustainability

Begin to Aggressively Restore
Streams

Implement Projects 10, 11, 12, 13,
14, 15




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

Tourism Recreation
Investment Partnership

DAVIDSON COUNTY
FOUNDATION

WWW.VISI Td avi iCJ soncounty.com



