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Curry’s Fork 

Technical Committee Meeting
October 1, 2008 – 10:00 a.m.

Curry's Fork Comprehensive 
Watershed Based Plan

Draft Existing Data Analysis

3

Curry’s Fork Stream Team

� Beth Stuber
� Oldham County Engineer

� Paul Maron
� Project Manager – Strand Associates

� Andrea Rogers
� Project Engineer– Strand Associates

� Andrew Esarey
� Project Engineer- Strand Associates

� Mike Croasdaile
� University of Louisville

� YOU!
4

Project Background

� Curry's Fork – Tributary of Floyds Fork

� Located in Oldham County

� Contains 1st Priority Streams in 303(d) List

� Pollutants of Concern:

� Nutrients, Siltation, Organic Enrichment/Low 
Dissolved Oxygen, Pathogens, and Habitat 
Alteration (Other than Flow)



2

5

Project Location

6

Curry's Fork Subwatersheds

7

Watershed Characteristics

� Increasing growth and development

� Land use mostly forest and pasture

� Located in Ecoregion 71d – Interior Plateau –
Outer Bluegrass

� Streams within Ecoregion 71d are known to 
have high TSS and nutrients concentrations

8

Land Use
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Land Use Characteristics
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Future Land Use Considerations

Oldham County Population
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� Population growth and development will 
influence watershed characteristics

11

Curry's Fork Sampling Data

� Variety of agencies and organizations captured 
sampling data in Curry's Fork 
and Floyds Fork

- KDOW
- Salt River Watershed Watch
- Floyd’s Fork WBP Data
- Curry’s Fork WBP Sampling
- USGS Data for Floyd’s Fork, but not in Curry’s 

� Data available from 1981 to  2008

12

Sampling Site Locations
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Curry's Fork Sampling Data Summary

14

Data Summary

� Existing Sampling Data for Curry's Fork 

� Kentucky Division of Water (KDOW)

� Salt River Watershed Watch (SRWW) 

15

Data Summary

� Data Collected for Watershed Based Plan 

� Strand Associates, Inc. (SAI) Dry Weather Data

� SAI Wet Weather Data

� Third Rock Biological Surveys

� University of Louisville Stream Institute 
Geomorphic Assessment

16

Referenced Water Quality Criteria

� Curry's Fork contains Warm Water Aquatic 
Habitats and Primary Contact Recreation 
Water

� 401 Kentucky Administrative Regulations 
(KAR) 10:031 Surface Water Standards

� Section 4 – Warm Water Aquatic Habitat

� Section 7 – Primary Contact Recreation Water



5

17

Warm Water Aquatic Habitats

� DO –Daily average > 5 mg/l and 
instantaneous > 4 mg/l

� Un-ionized ammonia < 0.05 mg/l

� TDS, TSS, and flow shall not be changed to 
the extent that aquatic communities  are 
adversely affected

18

Primary Contact Recreation Water

� Fecal Coliform – Five sample geometric 
mean over 30 day period < 200 N/100ml 
and 20 percent of samples shall not exceed 
400 N/100ml

� Escherichia Coli (E. Coli) – Five sample 
geometric mean over 30 day period < 130 
N/100ml and 20 percent of samples shall not 
exceed 240 N/100ml

19

Other Water Quality Criteria

� Phosphorus – recommended below 0.1 mg/l 
(EPA)

� Specific Conductivity – recommended below 
1,000 µS/cm (EPA)

� Nitrogen/Nitrates – recommended below       
10 mg/l (DWS)

20

KDOW Sampling Data

� Sampling data ranges from 1981 to 2004

� Two surface water sampling sites

� DOW12028002 (Also SRW008)

� DOW12028003 (Data only from 1981 and 1999)

� Two groundwater sampling sites

� 238090

� 238094
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KDOW Sampling Sites

22

KDOW Sampling Results – SRW008
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SRWW Sampling Data

� Five sampling sites within Curry's Fork

� Three types of sampling events:

� Herbicides and Pesticides – Spring

� Bacteria – Summer

� Low Flow/Nutrients – Fall

� Data collected from 1998 to 2007

24

SRWW Sampling Sites
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SRWW Bacteria Sampling Data

� All sites show elevated bacteria levels – no 
single source or ‘smoking gun’

� All sites show bacteria 

samples above criteria 

for primary contact 

recreational use water

26

SRWW Bacteria Sampling Data

� Average Bacteria Levels for SRWW Sampling 
Sites

SRWW Fecal Coliform Summary
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SRWW Low Flow Sampling Data

� Data indicates primary source of nutrients 
between S130 and S139 in North Curry's 
Fork

� Elevated phosphorus and nitrates + nitrites

� Limited total nitrogen and kjeldahl nitrogen 
data is elevated as well

28

SRWW Low Flow Sampling Data

SRWW Nitrate + Nitrite Summary
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SRWW Herbicide and Pesticide 

Sampling Data

� Herbicide and Pesticide data does not 
indicate any problems within the Curry's Fork 
watershed

30

SAI Dry Weather Sampling Data

� Eight Sampling Sites throughout Curry's Fork

� Two samples per month through the 
recreational contact season, May to October 
regardless of weather (2007 was a dry year)

� Sites distributed throughout watershed to 
identify entire watershed and subwatershed
conditions

31

SAI Dry Weather Sampling Sites

32

SAI Dry Weather Sampling Data

� Correlates with SRWW data, indicating 
primary nutrient source is between NC1 and 
NC2 in North Curry's Fork

� Scattered spikes of ammonia, data does not 
indicate specific source

� Ammonia spikes cause spikes of un-ionized 
ammonia
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SAI Dry Weather Sampling Data

SAI Nitrate Summary
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� Nutrient levels from NC2 to CF1
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SAI Dry Weather Sampling Data

SAI Phosphorus Summary
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� Nutrient levels from NC2 to CF1
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SAI Dry Weather Sampling Data

SAI Un-ionized Ammonia Summary
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� Un-ionized Ammonia levels from NC2 to CF1
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SAI Dry Weather Sampling Data

� Fecal coliform levels similar to SRWW data, 
indicating elevated levels throughout the 
watershed

� Dissolved Oxygen (DO) levels lowest in 
South Curry's Fork

� All sites show decreased DO levels during 
low flow periods
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SAI Dry Weather Sampling Data

� Average Bacteria levels throughout Curry's 
Fork

SAI Fecal Coliform Summary
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SAI Dry Weather Sampling Data

� DO levels from SC2 to CF1

SAI DO Summary
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SAI Wet Weather Sampling Data

� Four Sites selected for wet weather sampling
� NC1

� SC1

� CF2

� TB1

� Turbidity monitor and ISCO 6712 Portable 
sampler installed at each site

� Collects turbidity data and captures rain 
events as they happen

40

ISCO 6712 Portable Sampler

� Uses ISCO 750 Area Velocity Flow module

� Records depth, velocity, 

and flow every 15 minutes

� Programmed to capture 

samples during rain event 

as stream depth increases

� Captures 24 samples at a designated time interval
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Turbidity Monitoring

� CR200 Datalogger

� OBS-3 Suspended Solids 

and Turbidity Monitor

� Continuous Turbidity Data

� Allows for correlation 
between tubridity data and 
TSS samples

42

SAI Wet Weather Sampling Sites

43

Site NC1

44

Site SC1
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45

Site CF2

46

Site TB1

47

SAI Wet Weather Event Summary

6699Total Events Sampled

1July 31, 2008

1June 3, 2008

111May 14, 2008

11May 11, 2008

1May 3, 2008

1April 11, 2008

11April 3, 2008

1111March 27, 2008

1111March 18, 2008

11March 4, 2008

1February 12, 2008

11February 5, 2008

111December 9, 2007

11November 26, 2007

1November 22, 2007

SC1CF2TB1NC1Event Date

48

SAI Wet Weather Sampling Data

� Real time comparison of stream flow, TSS, 
and turbidity data 

� Data used to indicate potential sediment 
sources based on correlations of peak stream 
flow and TSS concentrations
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SAI Wet Weather Sampling Data

� Initial sample intervals set to 45 minutes to 
capture stream and TSS reaction to entire event

CF2 - 11-22-2007 Event
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SAI Wet Weather Sampling Data

� Sample interval later changed to 10 – 15 minutes 
to capture peak TSS concentrations 

CF2 - 03-27-2008 Event
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SAI Wet Weather Sampling Data

� All sites show highly elevated TSS
concentrations during rain events

� NC1 exhibited wet weather TSS peaking 
factors of over 150 from baseline average 
data collected from dry weather samples

� TSS peak occurs during or before stream 
flow peak for all events except at TB1 on 
March 27, 2008 and July 31, 2008

52

SAI Wet Weather Sampling Data

� TSS peaks occurring before or during stream 
flow peaks indicate sediment source is close 
by

� Stream bank erosion

� Nearby agriculture on clear cut hill slopes
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Third Rock Biological Survey

� Biological surveys performed at same four 
sites

� NC1

� SC1

� CF2

� TB1

� Results for the four sites were mixed based 
on various surveys performed

54

Third Rock Biological Survey Sites

55

Third Rock Biological Survey

� Macroinvertebrates and algae results 
indicated a moderately diverse community

� Index of Biotic Integrity scores ranged from 
“Very Poor” to “Fair”

� Physical habitat scores were all “non-
supporting”, except CF2 which was “partially 
supporting”

56

Third Rock Biological Survey

� MBHI – Modified Hilsenhoff Biotic Index

� IBI – Index of Biotic Integrity

� RBP – Rapid Bioassessment Protocols

� DBI – Diatom Bioassessment Index
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Third Rock Biological Survey

58

Third Rock Biological Survey

� Minimal fish diversity resulting from poor 
water quality 

� Fish diversity may also be influenced by 
drought causing low flow in streams, 
especially at TB1

59

U of L Geomorphic Assessment

� University of Louisville Stream Institute 
Preliminary Geomorphic Assessment

� Effects of straightening found at all surveyed 
stream reaches

60

CF2 Geomorphic Assessment

� Very High eroding banks

� Isolated deposition of fine and coarse 
material

� Habitat limited to shallow pools and short, 
low amplitude riffles

� U/S bank heights increase, allowing access 
to floodplain and increasing sediment 
storage
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NC1 Geomorphic Assessment

� Good floodplain access, considerable 
amounts of storage

� Sediment production from eroding hillsides 
and banks

� Tributaries all same grade, indicating lack of 
recent incision

� Banks heights increase approaching South 
Fork Curry's Fork Confluence

62

SC1 Geomorphic Assessment

� Confined with limited floodplain access

� Tributaries have limited vegetative buffer

� Diverse habitat near LWD jams

� LWD and trees are significant source of scour and 
deep pools

� Tributaries all same grade, indicating lack of recent 
incision

63

TB1 Geomorphic Assessment

� Developed riffle-pool sequences with deep pools and 
relatively long riffles

� Good floodplain access and no sign of channel bed 
incision

� Bank erosion widespread but occurs near bank 
accretion.  Banks not high unless near hillside or 
Curry's Fork confluence

� Bank erosion and meandering created large fine 
sediment storage potential 64

Pollutant Sources

� Suspected Sources in 303(d):

� Agriculture; 

� Discharges from Municipal Separate Storm Sewer 
Systems (MS4); 

� Habitat Modification – other than 
Hydromodification; 

� Highway, Road, Bridge Runoff (Non-construction 
Related); 

� Municipal (Urbanized High Density Area); 

� Package Plant or Other Permitted Small Flows 
Discharges
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Pollutant of Concern

� Sampling Data supports listed pollutants of 
concern on the 303(d) list

66

Point Source Pollutant Assessment

� NPDES and KPDES Permitted Facilities

� CAFO and AFO Permitted Facilities

67

KPDES Permit – Package Plants

68

KPDES Permit – Commercial
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69

KPDES Permit – Residents

70

KPDES Permit – AFO

71

KPDES Permit – Schools

72

Point Source Pollutant Assessment

� Local package plant effluent quality often 
very low

� Buckner STP frequently exceeds KPDES
permit criteria for phosphorus, fecal coliform, 
and TSS

� Lagrange STP and Buckner STP both in North 
Fork Curry's Fork and are not required to 
remove nitrogen
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73

Point Source Pollutant Assessment

� Oldham County Sanitation District plans to 
construct two centralized treatment facilities

� Well maintained centralized treatment 
facilities could improve bacteria, nutrient, 
and TSS levels by eliminating package 
treatment plants

74

Nonpoint Source Pollutant Assessment

� Development /

Construction

� Wildlife

� Sewage Disposal

� Stream Channelization /

Bank Erosion

� Agriculture

75

Pollutant Sources

76

Pollutant Sources
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77

Pollutant Sources

78

Pollutant Sources

Septic Systems

Wildlife

79

Pollutant Sources

80

Pollutant Sources

Agriculture

Wildlife

Septic Systems
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81

Pollutant Sources

Agriculture

Wildlife

Septic Systems

82

Pollutant Sources

Agriculture

Wildlife

Septic Systems

83

Identified Potential Stressors

� Development 

� Increase in impervious area

� Increased runoff and stream flow rates

� Increased erosion potential

� Removal of riparian vegetation

� Population growth puts additional stress on 
already poorly performing package plants 84

Identified Potential Stressors

� Wildlife 

� Increased bacteria loads
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Identified Potential Stressors

� Sewage Disposal 

� Poorly performing package plants

� Increased bacteria loads

� Increased nutrient loads

� Increased sediment loads

86

Identified Potential Stressors

� Stream Channelization / Bank Erosion

� Destabilization of stream banks

� Increased sediment loads

� Loss of riparian habitats and vegetation

� Decreased water quality

� Decreased aquatic habitat quality

87

Identified Potential Stressors

� Agriculture

� Livestock contributes to bacteria load

� Fertilizers increase nutrient loads

� Poor farming practices increase sediment and 
nutrient loads

88

Questions?  Comments?
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