








Hinkston Creek Water Quality

• Several sections have poor water quality 
along the mainstem of Hinkston, plus 
Black’s Creek, Grassy Lick, Boone Creek

• Impairments include:
– E. coli bacteria
– Siltation & sedimentation
– Poor habitat conditions
– Excess nitrogen











Project Focus Areas

• Water Quality Monitoring
– Identify specific pollutants and sources

• Watershed Plan Development
– Define scope of problems, needed solutions

• Outreach and Education
– Raise awareness regarding problems, 

solutions
• Cost-Share Funding

– Farm conservation practice implementation





Land cover 
summary

• Pastures – 70%
• Row crops – 3%
• Woods/shrub – 20%
• Developed – 7%
• Wetlands almost 

non-existent 
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Hinkston Creek 
water quality 
monitoring 
stations

• Morehead State Univ
• KY Division of Water
• Licking River

Watershed Watch





75% to 95% 
riparian buffer 

deficiency
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Major findings
• E. coli bacteria exceeds the 

benchmark annual value (8.0E+09 
CFU/acre/year) 

• Total nitrogen loading exceeds the 
benchmark value (4.1 lb/acre/year) 

• Total suspended solids exceed the 
benchmark value (40.8 lb/acre/year) 

• Phosphorus loading rates are 
generally within the benchmark 
loading rate of 0.5 lb/acre/year.  

• Storm flow sampling would likely 
show higher values for pollutants at 
most locations 



Top 5 Management Practices

• Manage Pasture Grass Cover
• Control Livestock Creek Access
• Stabilize Channels With Vegetation 
• Control Erosion & Sediment Runoff
• Clean Up Polluted Pavement Runoff



Watershed Plan Targets



What can field & stream buffers do?

Vegetated buffers trap:

• 41-100 % of sediment
• 7-100 % of the nitrate
• 27-96 % of phosphorus
• 10-100 % of the runoff 

water volume



Project Funding

• Initial project period: 2008 – 2014
• Funding from KY Division of Water:

– $454,000 during 2008 – 2011 
– $484,000 during 2012 – 2014

• Matching support:
– $323,000 during 2008 – 2011
– $300,000 during 2012 – 2014 



Conservation Practices Cost-
Share Funding

• Cost-share provided by project through 
Conservation District offices

• Applications made with County 
Conservation Districts

• Conservation Districts approved all cost-
share funding applications

• Matching support from cost-share 
recipients, MSU, other sources



Project Expenditures
Budget Items 2008 – 2011 2012 – 2014
Conservation 
Practices

493,040 558,850

Project 
Management

42,300 58,000

Education/ 
Outreach

69,000 61,193

Water Quality 
Monitoring

37,900 23,360

Technical 
Assistance

165,100 53,000



Initial public  
outreach and 
education

• Newspaper articles
• Web site
• Billboards
• Watershed signs



www.hinkstoncreek.org

















Thank You!



Nitrogen loads by subwatershed



Paris

Camargo

Carlisle

Winchester

Sharpsburg

Millersburg

Mount Sterling

Hinkston Creek

Beaver Creek

Flat Run

Pr
et

ty
 R

un

G
re

en
 C

re
ek

Brushy Fork

Indian Creek

St
on

y 
C

re
ek

Boone Creek

Hancock Creek

Johnson Creek

Kennedy C
reek

Cane Run

Li
ttl

e 
Fl

at
 C

re
ek

Maux Branch

Aarons Run

Miners Branch

Big Branch

Plum Lick
 C

reek

Taylors Creek

Donaldson Creek

Acquia Run

Padd
ys

 R
un

Georges Branch

M
in

t C
re

ek

East ForkSomerset Creek

¬«64

¬«460

¬«1678

¬«713¬«60

¬«627

¬«68

¬«1958

¬«1893

¬«627

¬«27

¬«32

¬«57

¬«1879 ¬«68

Hinkston Midreach

Grassy Lick Creek

Big Brushy Creek

Somerset Creek

Hinkston Headwaters

Lower Hinkston

Hinkston Creek Watershed
NAD_1983_State_Plane_Kentucky_FIPS_1600

Map produced 12-10-2010 - S. Sarkar

Legend
Major Road

River/Stream

County Boundary

Municipality

Watershed Boundary
TN (lb/ac/yr) by Reporting Unit

10.25

10.79

11.52

11.56

11.83

11.84

0 4 82
Miles

0 4 82
Kilometers

¢

BOURBON
COUNTY

CLARK
COUNTY

NICHOLAS
COUNTY

FLEMING
COUNTY

MONTGOMERY
COUNTY

BATH
COUNTY

HARRISON
COUNTY

Hinkston Creek 
Watershed:

Nitrogen loads 
by lbs / acre / yr



Hinkston Creek

Brushy Fork

Big Brushy Creek

Somerset C
reek

Black
s C

ree
k

Aarons Run

To
w

n
Br

an
ch

So
m

er
se

t C
re

ek

Carlisle

Sharpsburg

Millersburg

Mount Sterling

Bourbon Co.

Nicholas Co.

Clark Co.

Bath Co.

Montgomery Co.

Harrison Co. Fleming Co.

64

60

460

68

460

60

68

G
ra

ss
y 

Li
ck

 C
re

ek

Boone Creek

Bru
sh

 C
re

ek

B
rushy C

reek

McBrides Run

Wilbur Run

Clear C
reek

Plum Lick Creek

Taylors Creek

East ForkSomerset Creek

Laysons

Branch

Long Branch

HKC-12

HKC-11

HKC-10

HKC-08
HKC-09

HKC-07

HKC-06

HKC-05

HKC-04

HKC-03

HKC-02
HKC-01

05016029

05016028

05016027

05016026
05016025

05016024
05016023

05016022

05016021

05016020

Average TP (mgP/L)
Hinkston Creek Watershed
NAD_1983_State_Plane_Kentucky_FIPS_1600

Map produced 11-16-2010 - C. Carter

Legend
Major Road

Stream/River

Other Major Waterway

Municipality

Reporting Unit Boundary

Watershed Boundary

County Boundary

Average TP (mgP/L)
KDOW (2004 - 2005)

0.079 - 0.132

0.133 - 0.200

0.201 - 0.300

0.301 - 0.551

MSU (2009 - 2010)
0.079 - 0.132

0.133 - 0.200

0.201 - 0.300

0.301 - 0.551

0 4 82
Miles

0 4 82
Kilometers

Hinkston Creek

H
inkston C

reek

South Fork 
Licking River

Hooktown Branch

North Fork 

Som
erset Creek

Stoner Creek

Paris

CamargoWinchester

North
Middletown

Station locations were 
adjusted as needed for 
graphical purposes only

Hinkston Creek 
Watershed:

Total 
phosphorus 
levels



Average annual phosphorus loads



Paris

Camargo

Carlisle

Winchester

Sharpsburg

Millersburg

Mount Sterling

Hinkston Creek

Beaver Creek

Flat Run

Pr
et

ty
 R

un

G
re

en
 C

re
ek

Brushy Fork

Indian Creek

St
on

y 
C

re
ek

Boone Creek

Hancock Creek

Johnson Creek

Kennedy C
reek

Cane Run

Li
ttl

e 
Fl

at
 C

re
ek

Maux Branch

Aarons Run

Miners Branch

Big Branch

Plum Lick
 C

reek

Taylors Creek

Donaldson Creek

Acquia Run

Padd
ys

 R
un

Georges Branch

M
in

t C
re

ek

East ForkSomerset Creek

¬«64

¬«460

¬«1678

¬«713¬«60

¬«627

¬«68

¬«1958

¬«1893

¬«627

¬«27

¬«32

¬«57

¬«1879 ¬«68

Hinkston Midreach

Grassy Lick Creek

Big Brushy Creek

Somerset Creek

Hinkston Headwaters

Lower Hinkston

Hinkston Creek Watershed
NAD_1983_State_Plane_Kentucky_FIPS_1600

Map produced 12-10-2010 - S. Sarkar

Legend
Major Road

River/Stream

County Boundary

Municipality

Watershed Boundary
TP (lb/ac/yr) by Reporting Unit

0.58

0.61

0.62

0.65

0.69

0.73

0 4 82
Miles

0 4 82
Kilometers

¢

BOURBON
COUNTY

CLARK
COUNTY

NICHOLAS
COUNTY

FLEMING
COUNTY

MONTGOMERY
COUNTY

BATH
COUNTY

HARRISON
COUNTY

Hinkston Creek 
Watershed:

Phosphorus 
loads by lb/ac/yr



Hinkston Creek

Brushy Fork

Big Brushy Creek

Somerset C
reek

Black
s C

ree
k

Aarons Run

To
w

n
Br

an
ch

So
m

er
se

t C
re

ek

Carlisle

Sharpsburg

Millersburg

Mount Sterling

Bourbon Co.

Nicholas Co.

Clark Co.

Bath Co.

Montgomery Co.

Harrison Co. Fleming Co.

64

60

460

68

460

60

68

G
ra

ss
y 

Li
ck

 C
re

ek

Boone Creek

Bru
sh

 C
re

ek

B
rushy C

reek

McBrides Run

Wilbur Run

Clear C
reek

Plum Lick Creek

Taylors Creek

East ForkSomerset Creek

Laysons

Branch

Long Branch

HKC-12

HKC-11

HKC-10

HKC-08
HKC-09

HKC-07

HKC-06

HKC-05

HKC-04

HKC-03

HKC-02
HKC-01

05016029

05016028

05016027

05016026

05016025

05016024
05016023

05016022

05016021

05016020

Average TSS (mg/L)
Hinkston Creek Watershed
NAD_1983_State_Plane_Kentucky_FIPS_1600

Map produced 11-16-2010 - C. Carter

Legend
Major Road

Stream/River

Other Major Waterway

Municipality

Reporting Unit Boundary

Watershed Boundary

County Boundary

Average TSS (mg/L)
KDOW (2004 - 2005)

3.23 - 9.82

9.83 - 12.50

12.51 - 19.00

19.01 - 32.91

MSU (2009 - 2010)
3.23 - 9.82

9.83 - 12.50

12.51 - 19.00

19.01 - 32.91

0 4 82
Miles

0 4 82
Kilometers

Hinkston Creek

H
inkston C

reek

South Fork 
Licking River

Hooktown Branch

North Fork 

Som
erset Creek

Stoner Creek

Paris

CamargoWinchester

North
Middletown

Station locations were 
adjusted as needed for 
graphical purposes only

Hinkston Creek 
Watershed:

Total suspended 
solids levels



TSS loads and sources
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Annual loadings – Mt. Sterling WWTP
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Nitrogen: WWTP vs runoff



Phosphorus: WWTP vs runoff



TSS: WWTPs vs runoff



E.coli: WWTPs vs runoff
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