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Introduction

Over the course of the last ten months, nearly 60 individuals and close to 30 organizations and agencies have provided input into the joint monitoring strategy for the Green River and Tradewater River basins, under the Kentucky Watershed Management Framework.  In addition to the agencies that were able to commit resources to the monitoring effort, citizen input was sought in the design of the strategy.  Additionally, citizen-monitoring efforts are providing valuable information in many portions of the state.

The intent of the coordinated planning process was to carefully consider agency resources and capabilities, taking into account where and when each was conducting field work in order to make the best use of available resources and collect the best information at the least cost.  The end result, of course, would be better information for watershed management and protection decision making and demonstration of progress in programmatic activities.  Another objective of the coordinated planning effort was to take a multi-media approach by considering surface water and groundwater, water-quality and quantity, biology, toxicity, fish tissue, and sediment.  Unfortunately, not all media are fully represented, e.g. air, nor does this plan pretend to represent a fully comprehensive strategy for characterizing all the resource conditions.  However, the results of this planning effort represent a significant stride toward the goal of a comprehensive multi-media watershed monitoring strategy. 

In summary, the following number of sites will be sampled: 309 for biology, 330 for surface water-quality, 150 for groundwater quality, 169 for sediment quality, 28 for flow, 3 for effluent toxicity, and 38 for fish tissue (numbers will not add up since many sites overlap).  Since biological data provide the best indication of real environmental conditions, a standard set of sampling protocols has been agreed to, and cross-training sessions have been provided for biological collections.  A data-sharing agreement has been put in to place to facilitate entry, retrieval, sharing, and analysis of biological data.  This planning document also provides a standard set of water-quality parameters and sampling regimes that were designed around land-use/cover types to allow maximum utilization of programmatic resources and best characterization of water-quality resources.  Where possible, sampling sites for the various media utilized the same sampling sites or were placed in close proximity, providing multiple lines of evidence for site assessments.  Information is also presented in a way that puts the targeted basin monitoring, i.e. monitoring resources that rotate from basin to basin under the Watershed Management schedule, into context with other on-going statewide efforts, including other locally based monitoring efforts, prioritization, and planning.  While every effort was made to document all monitoring that was to occur during the 2001-2002 basin monitoring year, some efforts may have been missed and some strategies are not yet fully defined or information was unavailable.
Overview

Basin Management Approach

The purpose of the watershed management approach is to use programs, people, information, and funds as efficiently as possible to protect, maintain, and restore water and land resources.  This approach provides a framework, in time and place, within which participating individuals can link and support one another’s efforts in watershed management.  The initiative includes a five-year cycle of activities that proceeds from information gathering and monitoring, to assessment, prioritization of watersheds, plan development, and implementation.  This schedule allows for better coordination and provides opportunities for leveraging of resources.  For geographic coordination, the state is divided into five basin management units.  Activities within each unit will follow the five-year schedule; however, the activities of each basin unit will be staggered by one year, so that efforts in a particular phase of the cycle can be better focused in a watershed. The Green and Tradewater rivers basin cycle began in July 2000.  This document represents the effort to plan and coordinate strategic monitoring for the basin management unit during months 9 to 21.  Public participation has been encouraged throughout the process, allowing citizens and organizations to stay informed and have an active role.

Participants

Green-Tradewater Management Unit Team 

American Cave Conservation Association – Dave Foster
Barren River District Health Dept. – David Burton, Robin Bennett, Chip Kraus, Craig Patterson
Bowling Green Municipal Utilities – Jill Hartley, Laura Hayes, Greg Boettcher
Barren River Area Development District - Sheryl Chino
Green River Area Development District – Jiten Shah
Kentuckians For The Commonwealth – Sue Anne Salmon
Ky.  Division of Transportation – Renee Slaughter
Ky.  Division of Fish & Wildlife – Bonnie Laflin, Mike Henshaw
Ky.  Division of Forestry – Owen “Kayo” Maddox

Ky. Division of Water

Bowling Green Regional Office – Bob Adams
Frankfort Office –Morgan Jones 
Madisonville Regional Office – Peyton Adams

Ky. Division of Waste Management

Bowling Green Regional Office – Stephen Kellerman

Kentucky Waterways Alliance – Judith Petersen
Mammoth Cave Cooperative Extension – Doug Choate
National Park Service – Mark DePoy, Joe Meiman
Sierra Club – Aloma Dew
The Nature Conservancy – Ritchie Kessler
U.S. Army Corps of Engineers – Patrick Neichter
U.S.D.A/Natural Resources Conservation Service - Buddy Giesecke
U.S. Fish and Wildlife Service - Steve Alexander, Jim Widlak, Brent Harrel, Laila Lienesch
University of Kentucky – Karen Ramage
Watershed Watch – Ken Cooke
Western Ky. University – Ritchie Taylor, Ouida Meier, Chris Groves, Terry Wilson, Scott Grubbs

Other Monitoring Planning Participants 

In addition to many Team members, the following people attended at least one of the meetings convened to consider monitoring plans for the 2000-2001 Basin sites: 

University of Kentucky/Ky. Geological Survey - Steve Fisher and Alan Glennon
Ky. Department of Agriculture, Pesticides Division – Ernest Collins 
Ky. Division of Water

KPDES Permits – Kevin Ruhl 
Groundwater – James Webb, Gary O'Dell 
Water Quality – Terry Anderson, Lythia Metzmeier and Skip Call
Drinking Water – Judith King
Nonpoint Source – Margi Jones, Steve McMurray, and Danny Peake 
Ecological Support – Mike Mills 
Standards and Specifications – Tom VanArsdall and Giles Miller
Watershed Management - Lee Colten, Rita Hockensmith, and Dale Reynolds

Ky. Water Resources Research Institute – Lindell Ormsbee and Nel Ruffin 
U.S. Geological Survey - Tom Mesko, Angie Crain, Aimee Downs


Strategy Overview

This document is laid out to address two main monitoring strategies: (1) an on-going statewide fixed-station monitoring network, and (2) a rotating basin approach to allow focusing of programmatic resources.

The statewide network identified in this document includes a biological reference reach network that provides a benchmark of biological potential for various ecoregions of the state.  The surface and groundwater water-quality networks provide on-going, large-scale assessment and trend analysis of the water resources across the state. 

Within each basin, Kentucky has chosen to adopt a suite of strategies as recommended by EPA for an ideal monitoring program.  These include a probabilistic or randomized sites selection network, a fixed network, rotating basin sites, and targeted sites selected for special studies for such purposes as TMDLs.  Within the Green and Tradewater rivers regions, the strategies for achieving these component strategies are as follows: 

· Existing, on-going monitoring efforts by various agencies, often with limited jurisdictions or regions, were first identified.  An example of these "islands" of monitoring within the larger basin unit was the Mammoth Cave National Park.  Other agency resources were then steered around these localized, on-going monitoring efforts. 

· Randomly selected sites on first-through fifth-order streams were selected for probabilistic biological sampling. 

· The fixed-station, trend-monitoring network will continue in the basin. 

· A broad-brush assessment of the basin will be achieved by sampling the biology at the downstream end of each fourth-order watershed and by sampling water-quality at the downstream end of each fifth-order watershed (larger watersheds because of limited people and laboratory resources). 

· Where possible, water-quality parameters and additional sites were selected to provide data needed for TMDL calculation. 

Objectives

To set objectives for establishing basin sites for the 2001-2002 monitoring period, the group started work from the objectives used in the previous five basins (Kentucky, Salt, Licking, Upper Cumberland, and Four Rivers, 1997-2000).  These were discussed at a fall meeting attended by representatives of watershed partners and members of the Tradewater River and Green basin team and monitoring agency partners.  The following sections provide an overview and summary of the primary objectives to be attained by the strategies outlined in the previous section. 

· Describe Current Conditions: 

This objective reflects the general lack of qualitative and quantitative data and knowledge in these basin management units.  It encompasses many potential sub-objectives, such as identification of impaired or of least-impacted stream reaches. 

· Characterize the Impacts of Predominant Land Uses: 

Satisfying this objective will provide watershed-specific impact information.  For both teams, these included agriculture, silviculture, and urban development. 

· Characterize Least-Impacted Streams: 

Satisfying this objective would provide baseline data for the management units as a benchmark for biological potential.

· Meet Sampling Requirements for Determining Total Maximum Daily Loads: 

It was necessary to select certain sites in order for the Division of Water to determine Total Maximum Daily Loading (TMDL) on selected impaired streams.

· Analyze Trends: 

The Statewide Fixed (Ambient) network provides trend information. 

· Characterize Groundwater/Surface Water Interaction: 

A few groundwater and surface water sites are located close enough to one another to allow analysis of interaction.  However, flow-monitoring resources are limited and more detailed flow-balance characterizations of groundwater and surface water interactions may be limited.

· Screen for Impairments or Future Monitoring: 

One-time water-quality samples can provide screening information for future inspections and follow-up monitoring.

· Provide Synoptic View of Basin: 

Because of personnel constraints, sampling strategies are typically bid out sequentially; i.e., staff sample one site then the next, so that by the time all sites are sampled, the results represent data collected over a whole sampling season and under varying conditions and flow regimes.  A synoptic sampling strategy provides data for many sites across the basin in a short time frame, ideally the same day and same hydrologic conditions – notwithstanding the effects of isolated thundershowers – so that regional or sub-watershed comparisons can be made.

Resources available

The Watershed Management Framework (in Appendix F of the Framework document) summarizes many of the principal monitoring stakeholders and resources.  However, upon initiating the monitoring strategy development of each basin, a comprehensive survey of monitoring resources and capabilities was undertaken.  This ensured that all the appropriate stakeholders were at the table and all resources could be taken into consideration as planning proceeded.  The following table summarizes committed monitoring resources for the Green and Tradewater rivers basin units by listing the number of sites by media and agency.  In addition, there are special projects in each study area, mentioned below and described in Appendix B of this document.

TABLE 1

Green River and Tradewater River Basin Management Unit Site Commitments

Agency/Organization
Surface Water Network
Ground Water Network
Sediment
Fish Tissue
Biological
Discharge

Division of Water
GR=40
TW=6
GR=60
TW=5
GR=40
TW=6
GR=15
TW=0
OH=5
GR=130
TW=0
OH=20


Ky. Dept. of Fish and Wildlife Resources



GR=10
OH=6
GR=89
OH=34


Mammoth Cave National Park 
GR=47
GR=83
GR=50




US Army Corps of Engineers
GR=29

GR=29




US Fish and Wildlife Service



GR=1
GR=6


US Geological Survey
GR=49
TW=10

GR=35
TW=9


GR=21
TW=1
OH=3

Western Ky. University
GR=30



GR=30


GR = Green River; TW = Tradewater River, OH = Ohio River Tributaries

Additional water-quality data-collection efforts are active in the two basins. Watershed Watch will be collecting water-quality and biological samples in both basins in the coming year.  The Division of Waste Management is contributing to the statewide ambient groundwater network collection effort.  Other local, state, and federal agencies also have routine or response sampling in relation to complaints or emergencies.

For additional information concerning the efforts of the other agency and organizations see Appendix B.

Statewide Fixed-Site Monitoring Programs

Statewide Physical Networks – Flow

Statewide Biological Networks – Fixed Sites

Ambient Biological Network

In conjunction with the surface water-quality monitoring fixed-site network, the Division of Water has historically conducted biological monitoring at one-fifth of the statewide network once every five years, or about 12 sites during the year of the targeted basin.  The locations of these sites are listed in the section entitled Stream Surface Water Quality Network.  The statewide biological monitoring program will be supplemented by the basin targeted biological monitoring program (also called Watershed Biological Monitoring), and all sites to be sampled, as such, are included in the Basin Targeted Biological Network commitments.  All Biological Monitoring Program (BMP) sites are fixed sites and will be repeated each basin cycle, while targeted sites may change from cycle to cycle.

Reference Reach Biological Network

OBJECTIVES

The Reference Reach Program is designed to characterize the biology of least-impacted stream conditions in each ecoregion. 

SITES

Criteria for site selection

Reference Reach sites are recommended through a screening process, including field reconnaissance, literature searches, anecdotal information, land use, and professional judgment. If a site ranks high on the Index of Biological Integrity from biological sampling two times over a two-year period, or the algae or macroinvertebrate communities exhibit excellent structure, the site can be added to the Reference Reach list.  An adequate number of sites and samples in each ecoregion are needed in order to statistically characterize the reference biological condition.

Number of sites 

There are 37 Reference Reach sites in the study area: 31 in the Green River Basin Unit, 3 in the Tradewater River Basin Unit, and 3 in minor tributaries to the Ohio.

Location

Reference Reach sites in the Green River Basin Unit and the Tradewater River Basin Unit are shown in the table below.  Other sites, most of them in small watersheds, are under consideration for incorporation.  See maps in Appendix A.

Reference Reach Sites in the Green River Basin




Station ID
Stream Name
River Mile
County

03016006
Alexander Creek
1.3
Edmonson

03016007
Alexander Creek
4.8
Edmonson

03025001
Bacon Creek
23.2
Hart

03016005
Beaverdam Creek
2.1
Edmonson

03016002
Beaverdam Creek
7.6
Edmonson

03008010
Big Clifty Creek
19.3
Grayson

03025004
Cane Run
2.0
Hart

03021002
Caney Fork
0.8
Barren

03012009
Clifty Creek
9.6
Todd

03008017
Clifty Creek
14.2
Grayson

03029005
E. Fork Little Barren River
19.3
Metcalfe

03012008
Elk Lick Creek
9.6
Logan

03021003
Falling Timber Creek
11.6
Metcalfe

03008015
Fiddlers Creek
0.4
Breckinridge

03018011
Gasper River
32.4
Logan

03031001
Goose Creek
5.6
Casey

03031002
Green River
360.9
Casey

03019018
Lick Creek
5.8
Simpson

03008011
Linders Creek
1.9
Hardin

03016001
Little Beaverdam Creek 
6.6
Warren

03024019
Little Russell Creek
1.2
Green

03024020
Lynn Camp Creek
0.5
Hart

03004002
McFarland Creek
2.6
Christian

03008016
Meeting Creek
6.4
Grayson

03021001
Peter Creek (trib)
13.1
Barren

03008020
Rough River
144.3
Hardin

03008013
North Fork of Rough River
26.6
Breckenridge

03008014
North Fork of Rough River
27.0
Breckenridge

03030005
Russell Creek
25.7
Adair

03030006
Russell Creek 2
60.5
Adair

03001001
Sputzman Creek
1.4
Henderson

03016003
Sulphur Branch
0.9
Edmonson

03031010
Trace Fork
3.7
Casey

03019016
Trammel Fork 
18.5
Allen

03019017
Trammel Fork 2
26.6
Allen

03019025
West Fork Drakes Creek
55.3
Simpson

03004003
West Fork of Pond River
13.5
Christian

Reference Reach Sites in the Tradewater River Basin




Station ID
Stream Name
River Mile
County

10005005
Hoods Creek
1.9
Crittenden

10005004
Piney Creek
17.8
Crittenden

10014003
Tradewater River
128.9
Christian

10014004
Sandlick Creek
6.7
Christian

Reference Reach Sites in the Ohio River Tributaries




Station ID
Stream Name
River Mile
County

08032001
Clover Creek
9.2
Breckenridge

08037001
Yellowbank Creek
4.4
Breckenridge

PARAMETERS

Reference Reach sites are sampled for biology (fish, algae, macroinvertebrates), some physicochemical parameters, and habitat.

FREQUENCY

Reference Reach sites are sampled twice a year, in the spring and fall.

RESPONSIBLE PARTIES

The Reference Reach Program is conducted by the Kentucky Division of Water. 

Statewide Water Quality Networks – Fixed Sites

Groundwater Quality Network 

OBJECTIVES

The statewide ambient groundwater-monitoring program helps characterize existing groundwater conditions and may also identify sites with groundwater contamination.

SITES

Criteria for site selection

Sites are chosen to provide geographic distribution, representing predominant land use and differing hydrogeologic flow regimes within the basin management unit.  Preference is given to public water supplies, sites adjacent to surface water-quality or biological monitoring sites, and base level springs or wells, as opposed to perched springs and wells.  Also important is the ease of access and permission from owners.

Number of sites

Seventeen sites are monitored regularly in the management unit.  Fourteen of these sites are in the Green River basin; collectively these sites have 10 springs and 11 wells, while the remaining 3 sites are in the Tradewater basin, with 5 wells and one spring monitored at these sites. (There are 70 sites statewide.)

Groundwater Fixed Network Sites in the Green River Management Unit


Site
Comments

Auburn Spring/Logan
PWS Spring

Beaver Dam/Ohio
PWS Wells (4)

City Spring/Hardin
PWS Spring (AKA "E-town Spring or Municipal Spring")

Dyers Spring/Hardin
PWS Spring (AKA "Gaithers Spring")

Hawesville/Hancock
PWS Wells (3)

Head of Mud Spring/Logan
Spring

Island/McLean
PWS Wells (2)

Johnson Spring/Hart
Spring

Lost River Rise/Warren
Spring

Marcum Mill Spring/Metcalfe
Spring

Owensboro/Daviess
PWS Wells (4)

Pine Knob Spring/Grayson
Unregulated Public Access Spring

Pirtle Spring/Hardin
PWS Spring

Scottsville Spring/Allen
Spring

Groundwater Fixed Network Sites in the Tradewater River Management Unit


Site
Comments

No Bottom Spring/Crittenden
Spring

Webster Co. Water District/Webster
PWS Well (used as back-up now)

White Plains/Hopkins
PWS Wells (4)

PARAMETERS 

Water-quality parameters include conventional parameters, metals, nutrients, and pesticides at all sites and volatile organic carbons at urban sites.  See Appendix C for details.

FREQUENCY

Sampling began in 1995, with all sites sampled 4 times each year.  Over the last year, sampling has been more frequent at karst springs and less frequent at wells.

RESPONSIBLE PARTIES

The Kentucky Division of Water/Groundwater Branch is the responsible party.  Data is transmitted electronically to the Groundwater Data Repository at the Kentucky Geological Survey.

Stream Surface Water Quality Network 

OBJECTIVES

The surface water-quality monitoring fixed network assists in meeting the objectives of describing current conditions and may assist in characterizing the impacts of predominant land uses or site-specific problems.  This network also provides large-scale trend analysis capabilities.

SITES

Criteria for site selection

The surface water-quality monitoring fixed network is designed so that the downstream reaches of most 8-digit cataloging units are sampled.  Also, several stations are located mid-unit in 8-digit watersheds, on influent streams to major reservoirs, and major tributaries that are included in this network of sites.  The Ohio River Valley Water Sanitation Commission (ORSANCO) maintains fixed water-quality sites on several major tributaries to the Ohio River, one such monitoring station is located on the lower Green River in this basin management unit.

Number of sites

There are 19 fixed water-quality sampling sites in these basin units: 17 in the Green River Basin, one in the Tradewater River Basin, and one in an Ohio River tributary.

Green River Basin Management Unit Locations

The following table shows sites that are part of the Division of Water and ORSANCO fixed water-quality monitoring networks in the Green River Basin Management Unit.  These sites have been active from one to 20 years and will continue to be sampled indefinitely.  See map in Appendix A for locations.

Surface Water Quality Fixed Network Sites in the Green River Management Unit


Site
County

Barren River near Woodbury
Butler

Barren River near Holland
Allen

Bear Creek near Huff
Edmonson

Drakes Creek near Bowling Green
Warren

Green River at Livermore
McLean

Green River at Munfordville
Hart

Green River near Beech Grove
McLean

Green River near Neatsville
Adair

Green River near Woodbury
Butler

Little Barren River near Monroe
Green

Mud River near Gus
Muhlenberg

Nolin River at White Mills
Hardin

Panther Creek
Daviess

Pond River near Sacramento
McLean

Rough River near Dundee
Ohio

Rough River near Livermore
McLean

Russell Creek near Bramlett
Green

Tradewater River Management Unit Locations

The following table shows site that is part of the Division of Water’s fixed water-quality sampling network in the Tradewater River Basin Unit.  See map in Appendix A for location.

Surface Water Quality Fixed Network Sites in the Tradewater River Management Unit


Site
County

Tradewater River near Sullivan
Union

Ohio River Minor Tributary Unit Location

The following table shows site that is part of the Division of Water’s fixed water-quality sampling network in a minor tributary unit of the Ohio River.  See map in Appendix A for location.

Surface Water Quality Fixed Network Sites in the Minor Tributary Unit to the Ohio River


Site
County

Highland Creek near Uniontown
Union

PARAMETERS 

Fixed network water-quality sampling sites are sampled for field measurements (dissolved oxygen, conductivity, temperature, and pH), conventional parameters, metals (total recoverable), nutrients, fecal coliform bacteria.  Most are also sampled for pesticides, biology, sediment, and fish tissue during the year in which they are part of the Watershed Management Unit being sampled.  See section entitled Targeted Basin Surface Water Sites for details.

FREQUENCY

Fixed network water-quality sites are sampled bi-monthly during "off-basin" years.  However, during the time of this study period, sampling will be upgraded to monthly.

RESPONSIBLE PARTIES

The water-quality sampling fixed network is a program of the Kentucky Division of Water. ORSANCO maintains one site on the main stem of the lower Green River.

Basin Targeted Monitoring Programs 

Physical Monitoring Networks – Basin Sites

Discharge Gaging Stations

OBJECTIVES

Knowledge of discharge (or flow volume) of streams in Kentucky is critical to basic understanding of the watershed.  Discharge in a watershed affects dilution of pollutants and, therefore, discharge permit limits, water withdrawal amounts, water storage and supply capabilities in the basin, understanding and prediction of flooding, scouring and sediment runoff potential, etc.  Numerous projects, permits, and decisions require sound discharge data.

SITES

Criteria for site selection

Site selection is generally at the downstream end of a hydrologic unit (HUC) as a basis for measuring output from the watershed.  However, depending upon the needs of individual funding agencies, objectives and siting criteria may vary.  These gages are located on data collection platforms (DCP) and are part of the real-time hydrologic data system operated by United States Geologic Survey (USGS) Water Resources of Kentucky with some funding contributions for specific sites from the US Army Corps of Engineers (Corps).

Green River Discharge Gaging Station Locations

There are 21 gages in the Green River basin, one in the Tradewater River Basin, and 3 on the Ohio River.

Green River Discharge Gaging Station Locations






Site ID
Water Body Name /

HUC8
Locale /

County
Latitude / Longitude
Funding Cooperators
Parameters

3303280
Ohio River/
05140201
Cannelton/
Hancock
37 53 58
86 42 20
USGS
Discharge, Stage

3304300
Ohio River/
05140202
Newburg, IN/
Henderson 
37 55 42
87 22 30
USGS
Stage

3306000
Green River/
05110001
Campbellsville
/Taylor
37 14 25
85 20 50
USGS & CORPS.
Discharge, Stage

3306500
Green River/
05110001
Greensburg/
Green
37 15 13
85 15 13
USGS & CORPS.
Discharge, Stage

3307000
Russell Creek/
05110001
Columbia/
Adair
37 07 09
85 23 38
USGS & CORPS.
Discharge, Stage

3308500
Green River/
05110001
Munfordville/
Hart 
37 16 05
85 53 10
USGS & CORPS.
Discharge, Stage

3310300
Nolin River/
05110001
White Mills/
Hardin
37 33 03
86 02 43
USGS
Discharge, Stage

3311000
Green River/
05110001
Kyrock/
Edmonson
37 16 42
86 14 51
USGS & CORPS.
Discharge, Stage

3311500
Green River/
05110001
Brownsville/
Edmonson
37 12 25
86 15 40
USGS & CORPS.
Stage (Discharge measurements were discontinued in 1992)

3312765
Beaver Creek/
05110002
Glasgow/
Barren
37 02 05
85 54 13
USGS
Discharge, Stage

3313000
Barren River/
05110002
Finney/
Barren
36 53 42
86 08 02
USGS & CORPS.
Stage (Discharge measurements were Discontinued in 1994)

3313700
W. Fork Drakes Cr/
05110002
Franklin/
Simpson
36 43 24
86 33 08
USGS
Discharge, Stage

3314000
Drakes Creek

05110002
Alvaton/

Warren
36 53 43

86 22 50
USGS & CORPS.
Stage (Discharge measurements were Discontinued in 1993)

3314500
Barren River

05110002
Bowling Green/

Warren
37 00 04

86 25 51
USGS & CORPS.
Stage (Discharge measurements were Discontinued in 1994)

3315500
Green River

05110003
Woodbury/

Butler
37 10 56

86 37 48
USGS & CORPS.
Stage (Discharge measurements were Discontinued in 1992)

3316500
Green River

05110003
Paradise/

Muhlenburg
37 15 50

86 58 40 
USGS
Discharge, Stage

3316645
Green River

05110003
Rockport/

Muhlenburg
37 20 07

87 00 10
USGS
Stage

3318010
Rough River

05110004
Falls of Rough

/Grayson
37 37 19

86 30 15
USGS & CORPS.
Stage (Discharge measurements were Discontinued in 1983)

3319000
Rough River

05110004
Dundee/

Ohio
37 32 51

86 43 18
USGS & CORPS.
Stage (Discharge measurements were Discontinued in 1992)

3319885
Green River

05110005
Livermore/

McLean
37 29 08

87 08 11
USGS & CORPS.
Stage

3320000
Green River

05110005
Calhoun/

McLean
37 32 02

87 15 50
USGS & CORPS.
Discharge, Stage

3320500
Pond River

05110006
Apex/

Muhlenberg
37 07 20

87 19 10
USGS
Discharge, Stage

3321060
Pond River

05110006
Madisonville/

Hopkins
37 19 02

87 22 09
USGS
Discharge, Stage

Discharge discontinued in 1997

3322000
Ohio River

05140202
Evansville, IN

Henderson
 37 58 20

87 34 35
USGS
Stage (Discharge measurements were Discontinued in 1997)

 

Tradewater River Discharge Gaging Station Locations

There are 3 gages on the Ohio River and one in the Tradewater River Basin.

Tradewater River Discharge Gaging Station Locations






Site ID
Water Body Name
County
Latitude/ Longitude
Funding Cooperators
Parameters

3322420
Ohio River 

05140202
Uniontown/

Union
37 48 00

87 59 00
USGS
Stage (Discharge measurements were Discontinued in 1993)

3383000
Tradewater

05140205
Olney/

Caldwell
37 13 26

87 46 53 
USGS
Discharge, Stage

3384500
Ohio River

05140203 
Golconda, IL/

Livingston
37 21 28

88 28 57
USGS
Stage (Discharge measurements were Discontinued in 1984)

3399800
Ohio River

05140203
Smithland/

Livingston
37 09 30

88 25 34
USGS
Discharge, Stage



PARAMETERS AND FREQUENCY

These gaging stations are part of the real-time hydrologic data system operated by United States Geologic Survey (USGS) Water Resources of Kentucky.  Data is collected via automatic samplers and data is transmitted by phone line or satellite to the data center.  All of these sites are measured for stage (depth) and most are measured for discharge volume (flow).  Other parameters may include temperature and water-quality.

RESPONSIBLE PARTIES

USGS Water Resources of Kentucky operate these gages.

Geomorphic Reference Reach Sites 

OBJECTIVES

The objective of this project is to develop reliable stream bankfull characteristic curves for the design and assessment of natural channels.  The curves are a critical component for assessment of a stream’s physical degradation, for assessment of stream morphology, and for design of relocated and restored stream channels. 

SITES

Criteria for site selection

Information on all stream-gaging stations in the Green and Tradewater Rivers Basin Management Unit will be obtained to determine the possible locations of reference sites.  This information will be used to develop a list of potential reference sites.  Each of the sites selected as possible reference sites will be visited.  A preliminary classification of the stream type (Rosgen 1996) will be made.  Sites that do not have well-defined bankfull characteristics or other characteristics that make them unsuitable for use as reference sites will be eliminated.  The remaining gage station sites will be considered for further analysis.

Number and Location of Sites

The number and locations of sites to be assessed will be dependent upon the number of sites with gages and adequate data or conditions for assessments. 

PARAMETERS

Peak flow frequency analysis will be conducted to develop a flood frequency curve from which the one to two years flow event and water surface elevation can be determined.  The site data required to characterize the bankfull conditions will be measured at each reference site.  The information will be collected as described in Rosgen (1996) for reference reach characterization. A complete copy of the workplan is attached in Appendix D.

RESPONSIBLE PARTIES

This is a cooperative project between the Division of Water and the University of Louisville Research Foundation.

Biological Monitoring Network – Basin Sites

Probabilistic Biological Sites

OBJECTIVES

The probabilistic network supports the objectives of describing current conditions and characterizing the impacts of predominant land uses or site-specific impairments.  Data collected from this network will allow a statistically based characterization of the basin management units for warm-water aquatic life use.

SITES

Criteria for site selection

The federal EPA technical support office in Corvallis, Oregon, provided randomly selected sites within each basin on first to fifth-order streams, based on EPA’s 1:100,000 scale Reach File 3.

Number of sites

Thirty to 35 sites will be sampled per basin, depending on weather and flow conditions.

Location

The probabilistic sampling network has not yet been established.

PARAMETERS

Biological assessment of these sites will be based on macroinvertebrate sampling and habitat evaluation.

FREQUENCY

Sites will be sampled once during late spring through early fall of 2001.

RESPONSIBLE PARTIES

The Division of Water is responsible for sampling the probabilistic network.

Targeted Basin Biological Sites

OBJECTIVES

The basin-wide biological monitoring network was designed to provide an evenly distributed coverage of the basins.  The objective was to obtain a snapshot of the state using fourth-order watersheds within the basin management units.  Using the data collected, the agencies will be able to determine sites with high quality waters, where sites are impacted by water-quality problems or loss of habitats, or if problems of unknown origin are occurring within the watersheds.  This information will serve as the basis for future prioritization of targeted monitoring, for the purposes of determining program effectiveness, impairment source identification, and targeted implementation.

SITES

Criteria for site selection

Most sites were targeted at the downstream end of fourth-order watersheds; all fourth-order watersheds in the two basin management units were considered.  Sites were removed from consideration if backwater was significant, if there had been recent sampling or intensive studies conducted, if it was a short segment of the mainstem river, or if it was very small or impractical to sample.
Number of sites

256 sites will be sampled in the basin management unit: up to 188 in the Green River Basin, 27 in the Tradewater River Basin, and 41 from minor tributaries of the Ohio River.

Green River Unit Management locations

The following table lists the watersheds selected for targeted basin biological sampling and the agency doing the sampling.  The type of sampling done by each agency is explained below (see Parameters).  See map in Appendix A for locations.

Targeted Basin Biological Sampling Sites in the Green River Management Unit




11 Digit HUC
Stream Name
Objective
Agency

05110001010
Green River 1
WBM
DOW

05110001010
South Fork 
WBM
SEFD

05110001010
Pinelick Creek
WBM
SEFD

05110001010
Knoblick Creek 1
WBM
SEFD

05110001010
Hatter Creek
WBM
SEFD

05110001010
Knoblick Creek 2
WBM (tissue)
SEFD

05110001010
Carpenter Creek
WBM
SEFD

05110001010
Green River 5
WBM
DOW

05110001010
Brush Creek
WBM
SEFD

05110001010
Calhoun Creek
WBM
SEFD

05110001010
South Fork 1
WBM
SEFD

05110001010
South Fork 2
WBM
DOW

05110001010
Damron Creek
WBM
SEFD

05110001030
Dry Creek
WBM
SEFD

05110001030
Casey Creek 2
WBM
DOW

05110001040
Robinson Creek 1
WBM
SEFD

05110001040
Stoner Creek
WBM
SEFD

05110001050
Green River 13
WBM
USFWS

05110001060
Meadow Creek 
WBM
CFD

05110001070
Glens Fork
WBM
WKU

05110001070
Russell Creek 2
WBM
WKU

05110001070
Sulphur Creek 1
WBM
F&W

05110001070
Butler Creek
WBM
WKU

05110001070
Sulphur Creek 2
WBM
WKU

05110001070
Pettys Fork
WBM
WKU

05110001070
Big Creek
WBM
WKU

05110001070
Russell Creek 5
WBM & PRI
DOW

05110001090
Big Pitman Creek 1
WBM
CFD

05110001090
Mill Creek
WBM
CFD

05110001090
Middle Pitman Creek
WBM & WWQ
DOW

05110001090
Big Pitman Creek 3
WBM
DOW

05110001090
Little Pitman Creek
WBM
DOW

05110001050
Green River 17
WBM
USFWS

05110001100
Poplar Grove Branch
WBM
WKU

05110001100
Upper Brush Creek
WBM
WKU

05110001100
Big Brush Creek 1
WBM
CFD

05110001100
Brush Creek
WBM
CFD

05110001100
Little Brush Creek
WBM
CFD

05110001100
Big Brush Creek 3
WBM
DOW

05110001110
East Fork Little Barren River
WBM & REF
DOW

05110001110
South Fork Little Barren River
WBM
DOW

05110001110
Little Barren River 1
WBM
USFWS

05110001110
Little Barren River 2
WBM
USFWS

05110001160
South Fork Nolin River
WBM
CFD

05110001170
North Fork Nolin River
WBM
CFD

05110001180
Barren Run
WBM
CFD

05110001180
Nolin River 2
WBM
DOW

05110001190
Middle Creek 
WBM
CFD

05110001180
Cox Run
WBM
CFD

05110001200
Valley Creek 1
WBM
CFD

05110001200
Freeman Creek
WBM
CFD

05110001200
Valley Creek 2
WBM & WWQ
DOW

05110001180
Round Stone Creek
WBM
DOW

05110001220
Green River 27
WBM
USFWS

05110001260
Bear Creek
WBM & PRI
DOW

05110001270
Indian Creek
WBM
SWFD

05110001280
Big Reedy Creek
WBM
WKU

05110001290
Green River 29
WBM & PRI
DOW

05110001300
Claylick Creek
WBM
WKU

05110002040
East Fork Barren River 1
WBM
SWFD

05110002050
Mill Creek 
WBM
SWFD

05110002040
East Fork Barren River 2
WBM
DOW

05110002020
Line Creek
WBM
SWFD

05110002080
Salt Lick Creek 1
WBM
SWFD

05110002080
Long Fork
WBM
SWFD

05110002080
Salt Lick Creek 2
WBM


05110002100
Puncheon Creek ***
WBM
SWFD

05110002030
Barren River 3
WBM & PRI
DOW

05110002140
Long Creek
WBM
SWFD

05110002180
Falling Timber Creek 1
WBM
DOW

05110002180
Glover Creek
WBM
SWFD

05110002180
Falling Timber Creek 2
WBM (tissue)
DOW

05110002170
Beaver Creek 1
WBM
DOW

05110002170
South Fork Beaver Creek
WBM (tissue)
SWFD

05110002090
Difficult Creek ***
WBM
SWFD

05110002200
Bays Fork
WBM
SWFD

05110002280
West Fork Drakes Creek 1
WBM, REF
DOW

05110002280
West Fork Drakes Creek 2
WBM
DOW

05110002240
Middle Fork Drakes Creek 1
WBM
SWFD

05110002250
Sulphur Fork Creek
WBM
SWFD

05110002270
Middle Fork Drakes Creek 2
WBM
DOW

05110002270
West Fork Drakes Creek 3
WBM (tissue)
DOW

05110002310
Little Trammel Creek
WBM
SWFD

05110002220
Drakes Creek
WBM, PRI
DOW

05110002350
Clear Fork Creek 1
WBM
SWFD

05110002350
Black Lick Creek 
WBM
DOW

05110002350
Clear Fork Creek 2
WBM
WKU

05110002350
Gasper River 2
WBM, WWQ
DOW

05110002360
Little Muddy Creek
WBM (tissue)
SWFD

05110002190
Barren River 12
WBM, PRI
DOW

05110003010
Welch Creek
WBM
SWFD

05110003020
Indian Camp Creek 1
WBM
SWFD

05110003020
East Prong
WBM
SWFD

05110003020
Indian Camp Creek 2
WBM
WKU

05110003020
West Prong
WBM
SWFD

05110003040
Muddy Creek 1
WBM
SWFD

05110003040
Dallam Creek
WBM
SWFD

05110003040
Muddy Creek 2
WBM, WWQ
DOW

05110003050
Panther Creek
WBM
SWFD

05110003060
Mud River 1
WBM
DOW

05110003060
Motts Lick Creek
WBM
SWFD

05110003060
Wolf Lick Creek 1
WBM
SWFD

05110003060
Elk Lick Creek
WBM
DOW

05110003060
Wolf Lick Creek 2
WBM


05110003060
Rawhide Creek
WBM, WWQ
DOW

05110003060
Wolf Lick Creek 4
WBM (tissue)
DOW

05110003060
Rocky Creek
WBM, REF
DOW

05110003060
Mud River 4
WBM (tissue)
SWFD

05110003080
Pond Creek 1
WBM
DOW

05110003080
Bat East Creek
WBM
WKU

05110003080
Pond Creek 2
WBM


05110003080
Plum Creek
WBM
WKU

05110003080
Pond Creek 3
WBM, WWQ
DOW

05110003090
Lewis Creek 1
WBM
WKU

05110003090
West Fork Lewis Creek
WBM


05110004010
Meeting Creek
WBM
NWFD

05110004040
Rough River 2
WBM, WWQ


05110004050
Little Clifty Creek
WBM
NWFD

05110004070
North Fork Rough River 1
WBM (tissue)
NWFD

05110004070
Tules Creek
WBM (tissue)
NWFD

05110004090
Rock Lick Creek
WBM
NWFD

05110004080
Rough River 6
WBM


05110004100
Spring Fork
WBM
NWFD

05110004110
Rough River 7
WBM
USFWS

05110004120
Caney Creek 1
WBM
WKU

05110004120
Brushy Pond Creek
WBM
WKU

05110004120
McGrady Branch
WBM
WKU

05110004120
Muddy Creek
WBM
WKU

05110004120
Caney Creek 4
WBM, WWQ
DOW

05110004140
Adams Fork
WBM
NWFD

05110004150
Halls Creek 
WBM
NWFD

05110004160
Muddy Creek 1
WBM
NWFD

05110004160
Elmlick Creek
WBM
NWFD

05110004160
Threelick Fork
WBM
NWFD

05110004160
Muddy Creek 3
WBM
DOW

05110004170
North Fork Barnett Creek
WBM
NWFD

05110004170
Barnett Creek 2
WBM


05110005010
Buck Creek
WBM
NWFD

05110005040
Long Falls Creek
WBM
NWFD, NPS

05110005060
Deer Creek 1
WBM
NWFD

05110005060
Havana Creek
WBM
NWFD

05110005060
Deer Creek 3
WBM
DOW

05110005060
East Fork Deer Creek
WBM
NWFD

05110005060
Knoblick Creek
WBM
NWFD

05110005060
Deer Creek 5
WBM, WWQ
DOW

05110005070
Groves Creek
WBM
NWFD

05110005080
Delaware Creek ***
WBM
NWFD

05110005090
Cash Creek ***
WBM
NWFD

05110005110
North Fork Panther Creek
WBM
NPS (2 sites)

05110005120
South Fork Panther Creek 1
WBM
NPS 

05110005120
Deserter Creek
WBM
WKU

05110005120
South Fork Panther Creek 2
WBM
WKU

05110005130
Twomile Creek
WBM
NPS

05110005120
South Fork Panther Creek 3
WBM, WWQ
DOW, NPS

05110005100
Panther Creek 1
WBM
NPS

05110005140
Rhodes Creek
WBM
NPS

05110005100
Panther Creek 2
WBM, PRI
DOW

05110005150
Knoblick Creek
WBM


05110005100
Panther Creek 3
WBM
NWFD

05110005160
Rhodes Creek
WBM
NWFD

05110005170
Richland Slough
WBM
NWFD

05110005180
Lick Creek
WBM (tissue)
NWFD

05110006010
Pond River 1
WBM
WKU

05110006010
Buck Fork 1
WBM
WKU

05110006010
Buck Creek
WBM
WKU

05110006010
Buck Fork 2
WBM


05110006010
Coal Creek
WBM


05110006010
Long Creek
WBM


05110006010
Jarrels Creek
WBM
WKU

05110006020
West Fork Pond River 1
WBM
DOW

05110006020
East Branch West Fork Pond River
WBM
WKU

05110006020
West Fork Pond River 3
WBM


05110006030
Elk Pond Creek
WBM
WKU

05110006040
Drakes Creek 1
WBM


05110006040
Craborchard Creek
WBM
WKU

05110006040
Pleasant Run
WBM
WKU

05110006040
Drakes Creek 3
WBM


05110006050
Flat Creek
WBM
WKU

05110006060
Isaacs Creek
WBM
NWFD

05110006030
Pond River 10
WBM, PRI
DOW

05110006070
Elk Creek
WBM
NWFD

05110006030
Narge Creek
WBM
NWFD

05110006080
Otter Creek
WBM
NWFD

05110006090
Cypress Creek 1
WBM
NWFD

05110006090
Little Cypress Creek
WBM
NWFD

05110006090
Pond Drain
WBM
NWFD

05110006090
Cypress Creek 1
WBM, WWQ
DOW

Agency: USFS = US Forest Service, DOW = Division of Water, F&W = KY Fish and Wildlife Department, USFWS = US Fish and Wildlife Service, NWFD = North West Fisheries Division, NPS = Non Point Source, SEFD = South East Fisheries Division, CFD = Central Fisheries Division, WKU = Western Kentucky University, SWFD = South West Fisheries Division

Objective: BMP – Biological Monitoring Program – part of the statewide fixed-station network; will be re-sampled every five years. WBM – Watershed Biological Monitoring program; is targeted this cycle only and may not get sampled again next cycle.

Minor Ohio River Tributaries and Tradewater River Unit Management locations

The following table shows the watersheds selected for basin biological sampling and the agency doing the sampling.  The type of sampling done by each agency is explained below (see Parameters).  See map in Appendix A for locations.

Targeted Basin Biological Sampling Sites in the Green River Management Unit




11 Digit HUC
Stream Name
Objective
Agency

05110001010
Green River 1
WBM
DOW

05110001010
South Fork 
WBM
SEFD

05110001010
Pinelick Creek
WBM
SEFD

05110001010
Knoblick Creek 1
WBM
SEFD

05110001010
Hatter Creek
WBM
SEFD

05110001010
Knoblick Creek 2
WBM (tissue)
SEFD

05110001010
Carpenter Creek
WBM
SEFD

05110001010
Green River 5
WBM
DOW

05110001010
Brush Creek
WBM
SEFD

05110001010
Calhoun Creek
WBM
SEFD

05110001010
South Fork 1
WBM
SEFD

05110001010
South Fork 2
WBM
DOW

05110001010
Damron Creek
WBM
SEFD

05110001030
Dry Creek
WBM
SEFD

05110001030
Casey Creek 2
WBM
DOW

05110001040
Robinson Creek 1
WBM
SEFD

05110001040
Stoner Creek
WBM
SEFD

05110001050
Green River 13
WBM
USFWS

05110001060
Meadow Creek 
WBM
CFD

05110001070
Glens Fork
WBM
WKU

05110001070
Russell Creek 2
WBM
WKU

05110001070
Sulphur Creek 1
WBM
F&W

05110001070
Butler Creek
WBM
WKU

05110001070
Sulphur Creek 2
WBM
WKU

05110001070
Pettys Fork
WBM
WKU

05110001070
Big Creek
WBM
WKU

05110001070
Russell Creek 5
WBM & PRI
DOW

05110001090
Big Pitman Creek 1
WBM
CFD

05110001090
Mill Creek
WBM
CFD

05110001090
Middle Pitman Creek
WBM & WWQ
DOW

05110001090
Big Pitman Creek 3
WBM
DOW

05110001090
Little Pitman Creek
WBM
DOW

05110001050
Green River 17
WBM
USFWS

05110001100
Poplar Grove Branch
WBM
WKU

05110001100
Upper Brush Creek
WBM
WKU

05110001100
Big Brush Creek 1
WBM
CFD

05110001100
Brush Creek
WBM
CFD

05110001100
Little Brush Creek
WBM
CFD

05110001100
Big Brush Creek 3
WBM
DOW

05110001110
East Fork Little Barren River
WBM & REF
DOW

05110001110
South Fork Little Barren River
WBM
DOW

05110001110
Little Barren River 1
WBM
USFWS

05110001110
Little Barren River 2
WBM
USFWS

05110001160
South Fork Nolin River
WBM
CFD

05110001170
North Fork Nolin River
WBM
CFD

05110001180
Barren Run
WBM
CFD

05110001180
Nolin River 2
WBM
DOW

05110001190
Middle Creek 
WBM
CFD

05110001180
Cox Run
WBM
CFD

05110001200
Valley Creek 1
WBM
CFD

05110001200
Freeman Creek
WBM
CFD

05110001200
Valley Creek 2
WBM & WWQ
DOW

05110001180
Round Stone Creek
WBM
DOW

05110001220
Green River 27
WBM
USFWS

05110001260
Bear Creek
WBM & PRI
DOW

05110001270
Indian Creek
WBM
SWFD

05110001280
Big Reedy Creek
WBM
WKU

05110001290
Green River 29
WBM & PRI
DOW

05110001300
Claylick Creek
WBM
WKU

05110002040
East Fork Barren River 1
WBM
SWFD

05110002050
Mill Creek 
WBM
SWFD

05110002040
East Fork Barren River 2
WBM
DOW

05110002020
Line Creek
WBM
SWFD

05110002080
Salt Lick Creek 1
WBM
SWFD

05110002080
Long Fork
WBM
SWFD

05110002080
Salt Lick Creek 2
WBM


05110002100
Puncheon Creek ***
WBM
SWFD

05110002030
Barren River 3
WBM & PRI
DOW

05110002140
Long Creek
WBM
SWFD

05110002180
Falling Timber Creek 1
WBM
DOW

05110002180
Glover Creek
WBM
SWFD

05110002180
Falling Timber Creek 2
WBM (tissue)
DOW

05110002170
Beaver Creek 1
WBM
DOW

05110002170
South Fork Beaver Creek
WBM (tissue)
SWFD

05110002090
Difficult Creek ***
WBM
SWFD

05110002200
Bays Fork
WBM
SWFD

05110002280
West Fork Drakes Creek 1
WBM, REF
DOW

05110002280
West Fork Drakes Creek 2
WBM
DOW

05110002240
Middle Fork Drakes Creek 1
WBM
SWFD

05110002250
Sulphur Fork Creek
WBM
SWFD

05110002270
Middle Fork Drakes Creek 2
WBM
DOW

05110002270
West Fork Drakes Creek 3
WBM (tissue)
DOW

05110002310
Little Trammel Creek
WBM
SWFD

05110002220
Drakes Creek
WBM, PRI
DOW

05110002350
Clear Fork Creek 1
WBM
SWFD

05110002350
Black Lick Creek 
WBM
DOW

05110002350
Clear Fork Creek 2
WBM
WKU

05110002350
Gasper River 2
WBM, WWQ
DOW

05110002360
Little Muddy Creek
WBM (tissue)
SWFD

05110002190
Barren River 12
WBM, PRI
DOW

05110003010
Welch Creek
WBM
SWFD

05110003020
Indian Camp Creek 1
WBM
SWFD

05110003020
East Prong
WBM
SWFD

05110003020
Indian Camp Creek 2
WBM
WKU

05110003020
West Prong
WBM
SWFD

05110003040
Muddy Creek 1
WBM
SWFD

05110003040
Dallam Creek
WBM
SWFD

05110003040
Muddy Creek 2
WBM, WWQ
DOW

05110003050
Panther Creek
WBM
SWFD

05110003060
Mud River 1
WBM
DOW

05110003060
Motts Lick Creek
WBM
SWFD

05110003060
Wolf Lick Creek 1
WBM
SWFD

05110003060
Elk Lick Creek
WBM
DOW

05110003060
Wolf Lick Creek 2
WBM


05110003060
Rawhide Creek
WBM, WWQ
DOW

05110003060
Wolf Lick Creek 4
WBM (tissue)
DOW

05110003060
Rocky Creek
WBM, REF
DOW

05110003060
Mud River 4
WBM (tissue)
SWFD

05110003080
Pond Creek 1
WBM
DOW

05110003080
Bat East Creek
WBM
WKU

05110003080
Pond Creek 2
WBM


05110003080
Plum Creek
WBM
WKU

05110003080
Pond Creek 3
WBM, WWQ
DOW

05110003090
Lewis Creek 1
WBM
WKU

05110003090
West Fork Lewis Creek
WBM


05110004010
Meeting Creek
WBM
NWFD

05110004040
Rough River 2
WBM, WWQ


05110004050
Little Clifty Creek
WBM
NWFD

05110004070
North Fork Rough River 1
WBM (tissue)
NWFD

05110004070
Tules Creek
WBM (tissue)
NWFD

05110004090
Rock Lick Creek
WBM
NWFD

05110004080
Rough River 6
WBM


05110004100
Spring Fork
WBM
NWFD

05110004110
Rough River 7
WBM
USFWS

05110004120
Caney Creek 1
WBM
WKU

05110004120
Brushy Pond Creek
WBM
WKU

05110004120
McGrady Branch
WBM
WKU

05110004120
Muddy Creek
WBM
WKU

05110004120
Caney Creek 4
WBM, WWQ
DOW

05110004140
Adams Fork
WBM
NWFD

05110004150
Halls Creek 
WBM
NWFD

05110004160
Muddy Creek 1
WBM
NWFD

05110004160
Elmlick Creek
WBM
NWFD

05110004160
Threelick Fork
WBM
NWFD

05110004160
Muddy Creek 3
WBM
DOW

05110004170
North Fork Barnett Creek
WBM
NWFD

05110004170
Barnett Creek 2
WBM


05110005010
Buck Creek
WBM
NWFD

05110005040
Long Falls Creek
WBM
NWFD, NPS

05110005060
Deer Creek 1
WBM
NWFD

05110005060
Havana Creek
WBM
NWFD

05110005060
Deer Creek 3
WBM
DOW

05110005060
East Fork Deer Creek
WBM
NWFD

05110005060
Knoblick Creek
WBM
NWFD

05110005060
Deer Creek 5
WBM, WWQ
DOW

05110005070
Groves Creek
WBM
NWFD

05110005080
Delaware Creek ***
WBM
NWFD

05110005090
Cash Creek ***
WBM
NWFD

05110005110
North Fork Panther Creek
WBM
NPS (2 sites)

05110005120
South Fork Panther Creek 1
WBM
NPS 

05110005120
Deserter Creek
WBM
WKU

05110005120
South Fork Panther Creek 2
WBM
WKU

05110005130
Twomile Creek
WBM
NPS

05110005120
South Fork Panther Creek 3
WBM, WWQ
DOW, NPS

05110005100
Panther Creek 1
WBM
NPS

05110005140
Rhodes Creek
WBM
NPS

05110005100
Panther Creek 2
WBM, PRI
DOW

05110005150
Knoblick Creek
WBM


05110005100
Panther Creek 3
WBM
NWFD

05110005160
Rhodes Creek
WBM
NWFD

05110005170
Richland Slough
WBM
NWFD

05110005180
Lick Creek
WBM (tissue)
NWFD

05110006010
Pond River 1
WBM
WKU

05110006010
Buck Fork 1
WBM
WKU

05110006010
Buck Creek
WBM
WKU

05110006010
Buck Fork 2
WBM


05110006010
Coal Creek
WBM


05110006010
Long Creek
WBM


05110006010
Jarrels Creek
WBM
WKU

05110006020
West Fork Pond River 1
WBM
DOW

05110006020
East Branch West Fork Pond River
WBM
WKU

05110006020
West Fork Pond River 3
WBM


05110006030
Elk Pond Creek
WBM
WKU

05110006040
Drakes Creek 1
WBM


05110006040
Craborchard Creek
WBM
WKU

05110006040
Pleasant Run
WBM
WKU

05110006040
Drakes Creek 3
WBM


05110006050
Flat Creek
WBM
WKU

05110006060
Isaacs Creek
WBM
NWFD

05110006030
Pond River 10
WBM, PRI
DOW

05110006070
Elk Creek
WBM
NWFD

05110006030
Narge Creek
WBM
NWFD

05110006080
Otter Creek
WBM
NWFD

05110006090
Cypress Creek 1
WBM
NWFD

05110006090
Little Cypress Creek
WBM
NWFD

05110006090
Pond Drain
WBM
NWFD

05110006090
Cypress Creek 1
WBM, WWQ
DOW

Agency: USFS = US Forest Service, DOW = Division of Water, F&W = KY Fish and Wildlife Department, USFWS = US Fish and Wildlife Service, NWFD = North West Fisheries Division, NPS = Non Point Source, SEFD = South East Fisheries Division, CFD = Central Fisheries Division, WKU = Western Kentucky University, SWFD = South West Fisheries Division

Objective: BMP – Biological Monitoring Program – part of the statewide fixed-station network; will be re-sampled every five years. WBM – Watershed Biological Monitoring program; is targeted this cycle only and may not get sampled again next cycle.

 PARAMETERS

Sampling will depend on the agency conducting the sampling.  Habitat will be characterized at each site; other sampling variables are macroinvertebrates, fish, and algae.

SAMPLING AGENCY
PARAMETERS

Western Ky. University
Fish and macroinvertebrates

Ky. Division of Water 
Fish, algae, macroinvertebrates

Ky. Fish and Wildlife Service
Fish

US Fish & Wildlife
Fish

US Forest Service
Macroinvertebrates

Eastern Kentucky University
Macroinvertebrates

Tennessee Tech
Mussels (reproductive)

Campbellsville University
Invertebrates

Southern Indiana University
Fish

The Nature Conservancy
Habitat

FREQUENCY

Each site will be sampled once between April and October of 2001. Sites will be sampled during low-flow periods to allow accessibility to the biota and characterization of critical stress conditions.

RESPONSIBLE PARTIES

Partners contributing to biological sampling are Kentucky Department of Fish and Wildlife Resources (119 sites); Division of Water (52 sites); U.S. Fish and Wildlife Service (6 sites), and Western Kentucky University (30 sites), 

In addition, Tennessee Tech; Campbellsville University, Southern Indiana University, and The Nature Conservancy are doing long-term (3 year), independent biological studies at four sites in the upper Green River, between the Green River Lake dam and Munfordville, Ky.

Toxicity Testing Sites

OBJECTIVES COVERED

Whole effluent toxicity (WET) monitoring at KPDES-permitted outfalls will determine permit compliance.  Sediment toxicity testing will be conducted to aid in the development of a sediment toxicity database for characterization of sediments of the Commonwealth.

SITES

Criteria for site selection

Facilities for WET testing will include those major and minor municipals with pretreatment as well as industries with WET as a permit condition.  In addition, time permitting, some minor facilities without pretreatment could be evaluated for WET.  Sites for sediment toxicity testing will be chosen from information gathered from other programs within the Division of Water.

Number of sites

Whole effluent toxicity bioassays: 15
Sediment bioassays: 8 (sites will be determined at a later date)

PARAMETERS

Whole effluent toxicity and conventional water chemistry parameters (meter readings, hardness, alkalinity, etc.).

FEQUENCY

Compliance testing is conducted on a monthly or quarterly basis by all KPDES-permitted facilities with a biomonitoring limit on a self-monitoring basis.  State-conducted compliance monitoring is conducted once per cycle on selected facilities in the targeted basin.

RESPONSIBLE PARTIES

The Division of Water will conduct all whole effluent and sediment toxicity bioassays.

Fish Tissue Collection Sites

OBJECTIVES

Identification of fish tissue contamination for the purposes of protecting human health from consumption of contaminated fish.

SITES

Criteria for site selection

Fish for tissue analysis will be collected at selected fixed and basin-targeted sites based on evidence of sport fishing in the area or the possibility of toxicity problems for previously collected data.

Locations

Fish tissue samples will be collected at all of the Division of Water’s Biological Monitoring Program sites (BMP sites in table Targeted Biological Sites), selected other sites, and selected sites on the Green River by US Fish and Wildlife.

Number of sites

10 samples collected within the Green River Basin Management Unit. 

6 samples within the Tradewater River Basin Management Unit.

2 samples from minor tributaries to the Ohio River.

18 total number of sites in the Green and Tradewater rivers basin management units.

PARAMETERS

Metals, percent lipids, PCBs, chlordane, pesticides.

FREQUENCY

Two composite samples are taken at each site for screening purposes: one bottom feeder and one top predator.

RESPONSIBLE PARTIES

The Division of Water and Department of Fish and Wildlife Resources will conduct fish tissue collections.  Processing and analyses of samples will be coordinated by DOW.

Water Quality Monitoring Network – Basin Sites

Targeted Basin Groundwater Sites

OBJECTIVES

The groundwater sampling program is designed to collect data to represent the various physiographic, geologic, land-use, and demographic settings in the river basins.  Resource limitations preclude drilling new wells in critical locations; therefore, candidate sites were selected from the existing wells and springs recorded in the Department for Environmental Protection Consolidated Groundwater Database. 

SITES

Criteria for Site Selection

The selection process followed three general steps:

· To eliminate possible site-selection bias, the Division of Water and Kentucky Geological Survey staff initially selected 26 7.5-minute quadrangles in the area using a geographic probabilistic model.  To be eligible for selection, the center of each quadrangle had to fall within the Basin Management Unit.  To improve the area of coverage, quadrangles in which groundwater monitoring was currently being performed were excluded from consideration.  The 26 selected quadrangles are listed below. 

· Within each selected quadrangle, potential groundwater sample sites were prioritized according to type, use, condition, and accessibility.

· Type: Where available, springs were selected rather than wells because springs measure larger basin areas and are more indicative of shallow, nonpoint source pollution impacts to groundwater.

· Use: Public wells or non-regulated public springs were chosen over private wells or wells used for livestock or irrigation.

· Condition: Preference was given to springs and properly constructed wells that are protected from surface runoff.

· Accessible springs and wells were selected over sites in remote locations or sites to which access was limited by owner’s wishes or business hours.

· Final site selections will be made after field visits and an inspection to ensure that seasonal monitoring is feasible.

Number of Sites

A total of 17 well and spring sites will be selected for quarterly monitoring.  At least one site will be selected for each of the USGS 7.5 minutes topographic quadrangles listed below.

PRIVATE
Groundwater Sampling Quadrangles for the Green Basin



Allegre
Henderson 
Millertown

Center
Honey Grove
Morgantown

Cub Run
Kirkmansville
Olaton

Drakesboro
Knifley
Slaughtersville

East Fork
Liberty
South Hill

Edmonton
Magnolia
Sulphur Lick

Exie
Mannsville
Summer Shade

Fordsville
Mattingly
Sutherland

Greenville
Meador


PRIVATE
Groundwater Sampling Quadrangles for the Tradewater River Region



Dawson Springs SW 
Morganfield


Marion
Smith Mills
 

PARAMETERS

Analyses will be performed by the Department for Environmental Protection, Division of Environmental Services laboratory.  Sites will be sampled for temperature, pH, conductivity, metals, volatile organic compounds, nutrients, pesticides, and major inorganic ions.  We expect the first set of samples will be collected in May to June of 2001 and quarterly thereafter.

FREQUENCY

KGS staff will conduct quarterly sampling of each of the groundwater sites.

Targeted Basin Stream Surface Water Sites

Basin surface water-quality sites were selected for both the Green and the Tradewater river basins by the Interagency Monitoring Workgroup, and the approach was approved by the Green and Tradewater River Basin Team.

OBJECTIVES

The basin surface water sampling network supports the objectives of describing current conditions of mainstem rivers and larger tributaries.  It characterizes the least impacted streams, characterizes the impacts of predominant land uses, and meets the data needs for calculation of a total maximum daily load (TMDL), as required by the Clean Water Act, Section 303(d). 

SITES

The tables provided in the following section list the surface water sites to be sampled and an indication of the purpose of the site in the selection.  Of the 27 sites available, 18 were selected in the Green River Basin, 5 in the Tradewater River Basin, and 4 were selected in minor tributaries of the Ohio River.

Criteria for site selection (Green and Tradewater river basin management units)

Sites were generally selected at the lower reaches of 11-digit hydrologic units (HUC) and fifth-order and larger fourth-order stream watersheds.  When possible, surface water and biological sites were located at the same sampling point to provide multiple lines of evidence.  The primary site selection criterion was to have as complete a hydrologic coverage as possible with existing monitoring resources.  However, many of the watersheds are small enough to also capture a predominant land use.  Some sites were selected solely for the purpose of filling in data gaps for TMDL calculation, as indicated in the following tables. 

Least-impacted sites: Least-impacted sites were selected based on recommendations from the Reference Reach program (see section entitled Statewide Reference Reach Network for selection criteria) among available fourth-order streams. 

Total Maximum Daily Load (TMDL) sites: The Clean Water Act requires development of TMDL calculations for many impaired sites in these basin units during the next two years. Several sites were included to meet data needs for TMDL calculation.

Predominant land-use sites: Most of the watersheds in the Upper Green River basin are predominantly agriculture land use.  Other watershed sites represent predominantly urban or mining land uses.

USGS gages: For purposes of hydrologic information and the ability to calculate loading, sampling sites covered areas near all USGS gage sites.

Number of sites

Nineteen water-quality sampling sites were selected: 17 in the Green River Unit, one in the Tradewater River Unit, and one in an Ohio River tributary.

Least impacted: 4 sites were selected –3 in the Green Unit and one in the Tradewater River Unit.  Also, the primary site at Russell Fork characterizes this Exceptional Water.

TMDL: One TMDL site was selected in the Green River Unit.  Also, two primary sites in the Green River Unit will help in TMDL development.

Agricultural land use: The majority of sites in the Upper Green River are dominated by agriculture.  The same is true of the Lower Green and Tradewater sites, except there are also significant mining influences.
Urban land use: 2 sites represent watersheds dominated by urban areas in the Green River unit.

Mining land use: Several sites in the Tradewater River and Green River units have substantial mining activities in the watersheds.

Green River Unit locations

The following table includes the basin sites selected for water-quality sampling in the Green River Unit.  Site type, as described above, is indicated, as well as other comments, if necessary. See map in Appendix A for locations.

PRIVATE
Targeted Basin Surface Water Sampling Sites in the Green River Management Unit




Sample Site
County
Site Type and Comments
Agency

Beaver Creek, above Barren River Lake
Barren
 
DOW

Big Pitman Creek
Taylor
 
DOW

Caney Creek
Ohio
 
DOW

Cypress Creek
McClean
 
DOW

Deer Creek
Webster
 
DOW

Gasper River
Warren
 
DOW

Little Pitman Creek 
Green
(Third-Order TMDL) 
DOW

Muddy Creek
Ohio
 
DOW

Pond Creek
Muhlenberg
 
DOW

Pond River, just below East and West Forks
Hopkins
 
DOW

Rough River, above lake 
Hardin
 (reference reach)
DOW

Skaggs Creek, above Barren River Lake
Barren
 
DOW

South Fork of Panther Creek
Daviess
 
DOW

Sputzman Creek (Third-Order)
Henderson
 (reference reach)
DOW

Trammel Creek 
Allen
 (reference reach)
DOW

Valley Creek
Hardin
 
DOW

Wolf Lick Creek
Edmonson

DOW

DOW = Division of Water

Tradewater River Unit locations

The following table lists the sites selected for basin sampling in the Tradewater River Unit.  The site type, as defined by the sampling objectives described above, is provided for each site.

PRIVATE
Targeted Basin Surface Water Sampling Sites in the Tradewater River Management Unit




Sample Site
County
Site Type and Comments
Agency

Clear Creek
Hopkins
 
DOW

Craborchard Creek
Webster
 
DOW

Cypress Creek/Smith Ditch
Union
 
DOW

Donaldson Creek
Caldwell
 
DOW

Tradewater River, above Buffalo Creek
Caldwell
 
DOW

PRIVATE
Targeted Basin Surface Water Sampling of Ohio River Tributaries in the Tradewater River  Management Unit




Sample Site
County
Site Type and Comments
Agency

Blackford Creek
Daviess
 
DOW

Canoe Creek
Henderson
 
DOW

Clover Creek
Breckenridge
 
DOW

Deer Creek
Livingston
 
DOW

RESPONSIBLE PARTIES

Kentucky Division of Water is responsible for sampling the targeted basin sampling sites.

Fixed Basin Stream Surface Water Sites

OBJECTIVES

A number of state and federal agencies have fixed network monitoring sites to provide for a number of objectives.  These include examining long-term trends in water-quality, providing a baseline characterization of ambient water-quality for comparisons between point and non-point source impacts, and providing a database from experimental studies.  Sites presented in this section are surface stream sites monitored on a routine basis, year after year; these sites provide a basis for trend analysis.  Fixed lakes sites are presented in another section of this document.

SITES

Criteria for site selection

Many fixed basin stream surface water sites are located on the property of or within the jurisdiction of the agency responsible for their management.  These sites are sampled on a year-to-year basis.  By contrast, stream targeted monitoring sites for a particular basin are scheduled for sampling only in the second year of the basin management cycle and may not be re-sampled in the next cycle – depending upon succeeding objectives.  Targeted monitoring sites are located around "islands" of regular, "fixed" monitoring.  Stream targeted monitoring sites are presented in a separate section. 

Criteria for fixed site selection depends on the agency doing the monitoring:

ORSANCO: at drinking water intakes and selected downstream sites from large cities or at some of the locks and dams.

US Army Corps of Engineers: at sites located on 4 major US ACOE reservoirs, on major tributaries and inputs to the reservoirs, and at tail waters to monitor reservoir output.

SITES AND RESPONSIBLE PARTY

PRIVATE
Fixed Basin Surface Water Sampling Sites in the Green River Basin Management Unit






Site ID
Site name & description
Latitude
Longitude
Comments
Agency

18
Green River at Munfordville
37 16 07.2
85 53 07.0
Hydrologic unit index site
DOW

76
Green River near Neatsville
37 11 30.9
85 07 49.1
Major reservoir inflow
DOW

21
Nolin River at White Mills
37 33 18.0
86 01 52.0
Major reservoir inflow; major tributary
DOW

77
Russell Creek near Bramlett
37 10 04.1
85 28 12.6
Major tributary
DOW

78
Little Barren River near Monroe
37 13 35.2
85 40 39.2
Major tributary
DOW

75
Bear Creek near Huff
37 14 55.8
86 21 40.4
Major tributary
DOW

72
Barren River at Woodbury
37 10 23.8
86 37 23.5
Hydrologic unit index site
DOW

73
Barren River near Holland
36 41 46.8 
86 02 48.2
Major reservoir inflow
DOW

74
Drakes Creek near Bowling Green
36 56 05.7
86 23 34.7
Major tributary
DOW

55
Green River at Livermore
37 29 03.1
87 08 04.0
Hydrologic unit index site
DOW

56
Mud River near Gus
37 07 24.0
86 54 02.0
Major tributary
DOW

103
Green River near Woodbury
37 11 00.4
86.36.57.5

DOW

14
Rough River near Dundee
37 33 46.0
86 46 15.0
mid-unit hydrologic index site
DOW

54
Rough River near Livermore
37 29 03.1
87 07 07.6
Hydrologic unit index site
DOW

70
Panther Creek 
37 43 38.3
87 16 50.5
Major tributary
DOW

12
Pond River near Sacramento
37 23 42
83 41 36
hydrologic unit index site
DOW

 Agencies: AMN = Ambient Monitoring Network, Division of Water, COE = US Army Corps of Engineers

PRIVATE
Fixed Basin Surface Water Sampling Sites in the Tradewater River Basin Management Unit






Site ID
Site name & description
Latitude
Longitude
Comments
Agency

53
Tradewater River near Sullivan
37 28 46.0
87 57 13.0
Hydrologic unit index site
DOW

Agencies: AMN = Ambient Monitoring Network, Division of Water, COE = US Army Corps of Engineers

PARAMETERS AND FREQUENCY (Green River and Tradewater River Units)

Water-quality parameters were selected based on two issues.  First, a core set of parameters will be collected at each site.  These core parameters will be used for comparisons between land-use sites, statewide network sites, and for comparisons between basins.  Secondly, additional parameters will be collected based on land use.  For example, nutrients would only be collected if they were expected to be a problem due to land-use activities.

Samples will be collected based on periodic sampling and the land use upstream from the site.  If no predominant land use was indicated for the site, samples will be collected on a monthly basis.  If land use is expected to be an issue for the watershed sampled, then the schedule for the sampling will be directed to the time frame or season when problems are expected to occur. In agricultural areas, for example, pesticide samples will be collected monthly during the growing season and only once during fall and winter. 

The following table includes a list of constituents, the site type, and the sampling regime.  Site types with more than one regime indicated will be sampled by following the indicated regimes. 
PRIVATE
Surface Water Quality Parameters and Sampling Regimes





Constituent
DOW Ambient
Wild Rivers Corridor
USGS


Water Temperature
M
Q
M
M

Specific Conductance
M
Q
M
M

Dissolved Oxygen
M
Q
M
M

pH
M
Q
M
M

Alkalinity
M
Q
M
 

Chloride
M
Q
M
 

Sulfates
M
Q
M
 

Total Suspended Solids/Turbidity
M
Q
M
 

Total Organic Carbon
M
 
 
M

Hardness
M
Q
M
 

Total Metals
M
Q
M-Iron
 

Total Ammonia
M
Q
M
 

Total Nitrite + Nitrate
M
Q
 
 

Total Kjeldhal 
M
Q
 
 

Total Phosphorus
M
Q
 
 

Fecal Coliform
M
 
M
 

Sediments 

(metals & pesticides) 
A
 
 
 

Pesticide 507
R
 
 
 

Pesticide 508
R
 
 
 

Pesticide 515.1
R
 
 
 

Pesticide 531.1
R
 
 
 

Glyphosate
R
 
 
 

Semi-Volatiles
A1
 
 
 

Flow
M
 
M
 

Programs: DOW = Division of Water Division of Water, COE = US Army Corps of Engineers, USGS = US Geologic Survey
Sampling Regimes: M = Monthly, Q = Quarterly, A = Annually, in fall, R = Monthly, March through July & November, plus one low-flow fall sample, A1 = Semi-annually.

Lake Surface Water Sites

OBJECTIVES

Objectives in the lake monitoring programs may vary from lake to lake; however, lake monitoring objectives include:

To examine long-term trends in the water-quality and trophic status of the lakes.

To provide baseline characterization of ambient water-quality for comparisons between point and nonpoint source impacts.

To provide information for permit-related decisions.

To provide a database for experimental studies. 

To examine correlations among physical, chemical, and biological characteristics in main stem reservoirs (especially Kentucky Lake). 

To regulate dam releases to meet downstream water-quality goals (US Army Corps of Engineers’ lakes).

 Criteria for site selection

All lake sites (sampled by the Division of Water) selected were significant publicly owned lakes.

Number of sites

· Sampling sites in the Green Management Unit: 8

· Sampling sites in the Tradewater River Management Unit: 31

· Total number of sites: 39

A total of 19 sites are presently included in the routine monitoring program on Kentucky Lake, with additional 10 sites being sampled less frequently.

PRIVATE
Lake Monitoring Sites in the Green River Basin





Site ID
Lake Name
Latitude
Longitude
Responsible Party

 CLN071
Briggs Lake at Dam
 36.8878
 -86.8328
DOW

 CLN007
Campbellsville City Lake at Dam
 37.3575
 -85.3414
DOW

 CLN077
Caneyville Reservoir at Dam
 37.4361
 -86.4631
DOW

 CLN009
Freeman Lake at Dam
 37.7156
 -85.8692
DOW

 CLN016
Grapevine Lake at Dam
 37.3053
 -87.4767
DOW

 CLN076
Lake Washburn at Dam
 37.5181
 -86.8489
DOW

 CLN090
Liberty Lake at Dam
 37.3228
 -84.8956
DOW

 CLN022
Luzerne Lake at Dam
 37.2128
 -87.1969
DOW

 CLN019
Lake Malone at Dam
 37.0808
 -87.0333
DOW

 CLN020
Lake Malone at Rocky Clifty Creek
 37.0508
 -87.0394
DOW

 CLN021
Lake Malone at Sulfur Spring Creek
 37.0678
 -87.0603
DOW

 CLN089
Metcalfe County Lake at Dam
 37.0347
 -85.6097
DOW

 CLN088
Mill Creek Lake at Dam
 36.6825
 -85.7008
DOW 

 CLN010
Salem Lake at Dam
 37.5894
 -85.7114
DOW

 CLN023
Shanty Hollow Lake at Dam
 37.1553
 -86.3900
DOW 

 CLN005
Spa Lake at Dam
 36.9461
 -87.0206
DOW

 CLN008
Spurlington Lake at Dam
 37.3850
 -85.2553
DOW 

 CLN141
Taylor Lake at Dam
 38.0056
 -85.3097
DOW

 CLN095
Barren River Lake at Dam
 36.8928
 -86.1242 
COE/DOW 

 CLN096
Barren River Lake above Cooks
 36.9425
 -86.0283
COE/DOW 

 CLN097
Barren River Lake at Beaver Cr.
 36.9256
 -86.0467
COE/DOW 

 CLN098
Green River Lake at Dam
 37.2486
 -86.3394
COE/DOW 

 CLN099
Green River Lake above Butler
 37.2475
 -85.2914
COE/DOW 

 CLN100
Green River Lake below KY hwy
 37.2050
 -85.2436
COE/DOW 

 CLN109
Nolin River Lake at logboom
 37.2792 
 -86.2469
COE/DOW 

 CLN110
Nolin River Lake below Long Falls
 37.3242
 -86.2203
COE/DOW 

 CLN111
Nolin River Lake above KY88 Br.
 37.3711
 -86.1619
COE/DOW 

 CLN112
Nolin River Lake near Sportsman
 37.3508
 -86.0894
COE/DOW 

 CLN113
Nolin River Lake above
 37.3669
 -86.0683
COE/DOW 

 CLN101
Rough River Lake at Dam
 37.6200
 -86.4992
COE/DOW 

 CLN102
Rough River Lake below KY hwy
 37.6314
 -86.4433
COE/DOW 

 CLN103
Rough River Lake at Walter Cr.
 37.5775
 -86.4442
COE/DOW 

 

PRIVATE
Lake Monitoring Sites in the Tradewater River





Site ID
Lake Name and Site
Latitude
Longitude
Responsible Party

CLN 011
Lake Beshear at Dam
37.1472
-87.6828
DOW

CLN013
Lake Beshear at Piney Creek
37.1281
-87.6986
DOW

CLN012
Lake Beshear at Clifty Creek
37.1333
-87.6753
DOW

CLN 015
Lake Pewee at Dam
37.3497
-87.5272
DOW

CLN014
Loch Mary Lake at Dam
37.2733
-87.5203
DOW

CLN 073
Moffit Lake at Dam
37.5786
-87.8547
DOW

CLN068
Pennyrile Lake at Dam
37.0728
-87.6644
DOW

CLN072
Provdience City Lake at Dam
37.3761
-87.7961
DOW

SAMPLING  FREQUENCY

The Division of Water samples the other publicly owned lakes three times per year in the targeted basin during recreational season, i.e. late April through October, if lake conditions allow 

PARAMETERS

US Army Corps of Engineers’ Lakes: Remote real-time water-quality monitors for temperature, dissolved oxygen, pH, and specific conductance are located at headwater and tailwater locations on Green River Lake, at the tailwater of Nolin, Barren, Rough reservoirs. Otherwise, sampling parameters include temperature, DO, pH, specific conductance, Secchi disk transparency, nutrients, metals, total organic carbon, alkalinity, sulfate, hardness, solids, chlorophyll, and alga.

Other Publicly Owned Lakes: Chemical parameters for the lake monitoring program include pH, conductivity, dissolved oxygen, total organic carbon (TOC), dissolved organic carbon (DOC), temperature, nitrogen series, phosphorus series, and chlorophyll a. Other parameters may be included on a case-by-case basis for each lake.  Additionally, other evidence, such as reports of fish kills, macrophyte infestations, and finished drinking water data from public water systems, is utilized to make lake assessments.

RESPONSIBLE PARTY

The Louisville District of the U.S. Army Corps of Engineers will sample the 4 major reservoirs in this management unit: Green River, Barren River, Rough River, and Nolin River lakes.  The Division of Water is conducting other public lake sampling.  If the ACOE does not sample a lake in all seasons, then the responsibility falls to the Division of Water to either supplement the field collection or to provide laboratory assistance to assess the lake.

Sediment Quality Sites

OBJECTIVES

Monitor sediment for purposes of developing baseline database of background sediment condition.  Sediment monitoring also provides a means to detect significant excursions of certain pollutants that may pose a threat to human health through bioaccumulation.

SITES

Criteria for site selection

The US Army Corps of Engineers will take sediment samples among all the lakes of the Green and Tradewater river basins under their jurisdiction.  Thirty sediment samples will be collected from the four lakes they maintain (Barren River, Green River, Rough River, and Nolin River lakes).  Thirteen sediment samples will be collected from the lakes and 16 from headwater streams.  All of these sites are in the Green River basin.

Mammoth Cave National Park will collect 50 sediment samples in and around the park boundaries.  Six will be collected from wells, one from a waterfall, and 43 from streams.  All of these sites are in the Green River basin.

The US Geologic Survey will collect 44 stream sediment samples; 9 from the Tradewater River basin and 35 from the Green River basin.

The Division of Water is collecting sediment samples at all of the Division’s fixed ambient surface water network.  See the section entitled Stream Surface Water Quality Sites under the section Statewide Fixed-Site Monitoring Network to see a listing of where sediment will be collected.  A total of 27 sediment samples will be collected: 5 in the Tradewater River basin and 22 in the Green River basin.

Number of Sites

National Park Service Sediment Sampling Sites

PRIVATE
Waterbody Name
Site ID
Agency

Apple Grove Sinking Creek Sinkpoint
ASTH
Mammoth Cave Nat. Park

Backdoor (Lulu Mart #4A)
BDBC
Mammoth Cave Nat. Park

Bylew Creek
BCNR
Mammoth Cave Nat. Park

Cedar Hill Well
CHTH
Mammoth Cave Nat. Park

Diamond Caverns Backup Well
DBTH
Mammoth Cave Nat. Park

Diamond Caverns Main Well
DMTH
Mammoth Cave Nat. Park

Double J (Lulu Mart #3B)
DJBC
Mammoth Cave Nat. Park

Duff Branch
DBGO
Mammoth Cave Nat. park

Eaton Valley Well
EWES
Mammoth Cave Nat. Park

Fern East (Lulu Mart #3A)
FEBC
Mammoth Cave Nat. Park

Fern Hollow (Lulu Mart #1A)
FHBC
Mammoth Cave Nat. Park

Fern South (Lulu Mart #2A)
FSBC
Mammoth Cave Nat. Park

First Creek
FCNR
Mammoth Cave Nat. Park

Gardner Creek
GCTH
Mammoth Cave Nat. Park

Glasgow Uplands (Apple Grove Creek Headwaters)
AGTH
Mammoth Cave Nat. Park

Green River at Dennison’s Ferry
DFGR
Mammoth Cave Nat. Park

Green River at Mammoth Cave Ferry
MCGR
Mammoth Cave Nat. Park

Green River at Mansfield Bend
MBGR
Mammoth Cave Nat. Park

Green River at Munfordville
MNGR
Mammoth Cave Nat. Park

Green River at Nolin
GRGR
Mammoth Cave Nat. Park

Hawkins Creek
HCTH
Mammoth Cave Nat. Park

Historic Entrance Waterfall
HWRS
Mammoth Cave Nat. Park

Little Sinking Creek
LSTH
Mammoth Cave Nat. Park

Little Sinking Creek at Merry Oaks
MOTH
Mammoth Cave Nat. Park

Lost Creek (Lulu Mart #4B)
LCBC
Mammoth Cave Nat. Park

McCoy Hollow Bluehole
MCMC
Mammoth Cave Nat. Park

Mill Branch
MBBC
Mammoth Cave Nat. Park

Mill Hole
MHTH
Mammoth Cave Nat. Park

Nolin River at Green
NRNR
Mammoth Cave Nat. Park

Nolin River at Job Corps
JCNR
Mammoth Cave Nat. Park

Nolin River at North Boundary
NBNR
Mammoth Cave Nat. Park

Patoka Creek
PCTH
Mammoth Cave Nat. Park

Raymond Hollow (Lulu Mart #1B)
RHBC
Mammoth Cave Nat. Park

Scott Farm
SFTH
Mammoth Cave Nat. Park

Second Creek
SCNR
Mammoth Cave Nat. Park

Short Creek (Lulu Mart #5B)
SCBC
Mammoth Cave Nat. Park

Sinking Creek
SCGS
Mammoth Cave Nat. Park

Study Branch (Lulu Mart #2B)
SBBC
Mammoth Cave Nat. Park

Wilkerson Farm
WFTH
Mammoth Cave Nat. Park

Ferguson (Logsdon River)
FCTH
Mammoth Cave Nat. Park

Former Sump (Logsdon River)
FSTH
Mammoth Cave Nat. Park

Fritch Avenue (Logsdon River)
FATH
Mammoth Cave Nat. Park

Hawkins River Well (Hawkins River)
HRTH
Mammoth Cave Nat. Park

Logsdon River Well (Logsdon River)
LRTH
Mammoth Cave Nat. Park

Morrison (Logsdon River)
MCTH
Mammoth Cave Nat. Park

P. (Pete) Strange Falls (Logsdon River)
PSTH
Mammoth Cave Nat. Park

Roppel Swim (Logsdon River)
RSTH
Mammoth Cave Nat. Park

S188 Sump (Logsdon River)
SSTH
Mammoth Cave Nat. Park

S239 Breakdown (Logsdon River)
SBTH
Mammoth Cave Nat. Park

Upstream X Survey (Logsdon River)
UXTH
Mammoth Cave Nat. Park

 

The combined total is 151 sediment samples, with 136 sites in the Green River basin and 14 in the Tradewater River basin.
PARAMETERS

Parameters to be sampled include conventional parameters (TOC, TVS), pesticides, metals, and particle size.
FREQUENCY OF SAMPLING

Each site will be sampled only once.

RESPONSIBLE PARTY

Sediment sampling will be conducted by the Division of Water, Mammoth Cave National Park, US Geologic Survey, and the US Army Corps of Engineers.

Appendix A: Maps

Green and Tradewater River Management Unit

Biological Monitoring Network

Stream Surface Water Sampling Sites And Groundwater Sampling Sites
Appendix B: Other Monitoring During 2001 - 2002 Study Period

Nonpoint Source Pollution (NPS) Priority Watershed Monitoring

Once monitoring indicates a waterbody is impaired, a TMDL will be calculated to allocate the pollutant loads.  However, the watershed scale at which much of this information is collected may not be refined enough to allow for appropriate development of implementation plans or targeting of management practices.  The general monitoring strategy laid out in this document is to characterize the downstream end of fourth- and fifth-order watersheds in year two of the watershed cycle.  Subsequent monitoring will be conducted in year three to bracket pollutant sources for the purposes of collecting data to calculate a TMDL. 

In year three to four, following the identification of priority watersheds by the River Basin Team, more monitoring will be conducted by the Nonpoint Source Section of the Division of Water to help target best management practices for implementation plan development. Section 319(h) NPS assessment-monitoring funds will be used to provide biological staff support for the NPS Section under the Watershed Management Approach Framework.  The following strategy has been developed to supplement and build upon existing data collection efforts.

The NPS Section Biologists will meet with the River Basin Coordinators and use data from previous monitoring in the River Basin Management Units.  Utilizing the prioritization procedures and targeting processes defined by the Watershed Management Approach Framework, the data will be used to determine the fourth-order watersheds that were impacted by nonpoint source pollution and the degree of these impacts.

With this information, a list of priority fourth-order watersheds for NPS assessment and monitoring will be generated.  Within a select number of these larger watersheds, smaller tributary watersheds will be monitored by NPS biologists or contractors for the various nonpoint source impacts thought to be occurring (e.g., straight pipes, agriculture, silviculture, etc.).  The reasoning behind the assessment of smaller watersheds is that it has proven difficult to show demonstrable changes in water-quality in fourth-order watersheds.  Smaller problem watersheds within these larger ones need to be identified in order to establish priorities for implementation plan development, and Section 319(h) grant funding.  This type of monitoring will also enable the Nonpoint Source Section to refine the list of NPS impacted waterbodies (add or remove waterbodies, etc.) and to localize the pollution impacts occurring in those fourth-order watersheds.

The specific monitoring strategy, parameters, and locations will be case-specific, depending upon the characteristics of the watershed, source of impacts, and type of activities on the land.  For additional information, contact Corrine Wells, of the Nonpoint Source Section, Division of Water, (502) 564-3410.

Total Maximum Daily Load (TMDL) Monitoring

Under Section 303(d) of the Clean Water Act, the Division of Water is required to define sources and amounts of the pollutant of concern and to develop the TMDL.  While much of the monitoring strategy described in this document will provide new information on water bodies previously not assessed, there is an on-going need to collect additional data for water bodies previously determined to be impaired.  Additional data are needed to better define the sources of the pollutants and to provide better water-quality data that can be flow-adjusted for calculating the TMDL.  Sources and loads are then allocated within the watersheds.  As soon as a water body is listed as impaired on the 303(d) list, watersheds are then prioritized for TMDL development. Subsequently, a TMDL monitoring strategy is devised based on the identified pollutants, current data availability, and TMDL modeling requirements. Sampling is performed by the Division of Water.

Watershed Watch

Watershed Watch is an organization of local volunteers working with the Kentucky Waterways Alliance, Cumberland Sierra Club, and the Kentucky Division of Water’s Water Watch Program. Watershed Watch trains volunteer teams to conduct visual surveys and collect samples for laboratory analysis from the streams and rivers in the watershed.  During the period from April 2000 through March 2001, Watershed Watch volunteers will be collecting data and information for biological, chemical, and habitat assessments in the basin unit. Specific sites have not yet been selected.  However, in past years, sites have been selected according to volunteer interest.

Sampling may include (1) biological analysis for benthic macroinvertebrates, algae, and total coliforms; (2) habitat analysis for bank stability, riparian zone width, sediment substrate assessments, and other conditions; (3) water-quality sample analysis for conventional parameters, nutrients, pesticides, and selected (total) metals.  Pesticides are collected during spring application season; conventional parameters, nutrients, and metals are collected during summer/fall low-flow conditions.  Most samples are collected on a one-time per year basis, providing a synoptic view of the basin.  Some follow-up sampling may be done at sites with high fecal coliform values.

For more information go to http://water.nr.state.ky.us/watch.

Development of Stream Geomorphic Regional Curves

Project Summary

Methods have been developed to restore stream channels to stable configurations that support high quality aquatic habitat and reduce non-point source pollution.  Effective restoration of degraded stream channels reduces bank erosion, minimizes siltation, and provides a stable linkage between the riparian zone and the stream channel.  A key component for design of natural channel is the determination of "bankfull" characteristics of the main channel.  In addition, the bankfull characteristics are essential for stream classification.  The primary source of the bankfull characteristics are relations developed in various physiographic regions throughout the United States; however, because stream characteristics are highly dependent on local geological and climactic conditions, the stream characteristics may very widely.  Regional curves for bankfull stream characteristics for specific physiographic regions are needed for reliable natural channel design and assessment. 

The objective of the project is to develop reliable stream bankfull characteristic curves for the design and assessment of natural channels.  The curves are a critical component for assessment of stream physical degradation, for assessment of stream morphology, and for design of relocated and restored stream channels.  

Agencies that are anticipated to participate in the project include the Kentucky Division of Water (KDOW), Kentucky Nature Preserves Commission (KNPC), US Forest Service, US Fish and Wildlife Service, US Army Corps of Engineers (COE), USDA Natural Resources Conservation Service (NRCS).

The activities to be conducted to achieve the objectives of the project are:

· Collect available site stream flow gaging information.

· Select reference reaches.

· Complete reference site station frequency analysis.

· Collect reference reach data for geomorphic parameters.

· Analyze reference reach bankfull characteristics.

· Develop regional bankfull geomorphologic characteristic curves.

· Submit annual, final and closeout reports.

INTRODUCTION

Stream physical habitat, stream stability, bank erosion, and total sediment loads are affected by the physical characteristics or stream channel networks of a watershed.  Land-use practices in Kentucky, such as land-development, livestock grazing, land clearing, channel relocation and modifications for flood protection, roadway construction, and mining tend to increase stream peak flow rates, disturb riparian vegetation, and alter stream channel characteristics. The response of many streams to disturbance can be excessive production of sediments through channel incision followed by severe bank erosion. In many cases channels have incised themselves into bedrock and continue to widen through bank erosion for decades after disturbances have occurred.  The direct disturbances to streams and the associated indirect erosion that continues for long periods can severely degrade stream habitat upstream, downstream, and at the disturbed section of the stream.  Physical alterations of stream channels are a significant source of stream habitat degradation and a major source of nonpoint source pollution in watersheds of Kentucky.

Stream restoration methods and bioengineering techniques have been developed to improve stream habitat, reduce bank erosion, and reduce sediment loads through physical alteration of disturbed stream channels.  Determination of the necessity for stream restoration and the restoration design requires that stream physical characteristics be compared to data from reference reaches in the same climatic and geophysical regions.  Regional curves that provide geomorphologic characteristics of reference streams are the basis for evaluation and restoration design.  At present, stream restoration in Kentucky is being conducted without the benefit of regional curves for geomorphic parameters.

WORK PLAN
The objective of this project is to develop regional curves for geomorphic parameters from reference reaches.  The regional curves will be developed in accordance with the methods proposed by Rosgen (1996) and the Interagency Stream Corridor Restoration Handbook (Federal Interagency Stream Restoration Working Group, 1998).  The work will be conducted in the Cumberland/Tennessee/Mississippi River Management Unit.

The University of Louisville Research Foundation is the lead agency for this project.  The University of Louisville Research Foundation will enter into a Memorandum of Agreement with the Natural Resources and Environmental Protection Cabinet and will provide oversight and accounting for the project.  The University of Louisville Department of Civil and Environmental Engineering will execute the project utilizing techniques documented in the Interagency Stream Corridor Restoration Handbook and the Rosgen methodology.  At various stages of the project members of the Kentucky Division of Water as well as members of various other organizations listed below will participate in the physical data collection.

Other potential participants are:

Kentucky Nature Preserve Commission (KNPC)

Kentucky Department of Fish and Wildlife Resources (F&WR)

US Fish and Wildlife

US Army Corps of Engineers (COE)*

USDA Natural Resources Conservation Service (NRCS)*

US Forest Service

*(not used as match or included in budget)

Project Components

Develop Quality Assurance and Quality Control Plan

A Quality Assurance /Quality Control (QA/QC) Plan has been submitted to the Division of Water for approval.  All monitoring activities conducted as a part of this project will be consistent with the approved QA/QC Plan.  The methods for developing the regional curves involve the collection of physical data at stream reaches that are representative of streams within specific geophysical and climatic regions.  The physical data will be collected using a TOPCON APL-1 robotic total station and standard surveying techniques.  The collection of the data using the survey equipment and standard surveying techniques will provide accuracy on the order of 1 cm in the vertical direction and 1 cm in the horizontal direction.  The error associated with these measurements is approximately one order of magnitude lower than is required for geomorphic characterizations of streams. 

Collect Available Site Information

Information on all stream-gaging stations in the Cumberland/Tennessee and Mississippi River Management Unit will be obtained to determine the possible locations of reference sites.  This information will be used to develop a list of potential reference sites. 

Select Reference Reaches

Each of the sites selected as possible reference sites will be visited.  A preliminary classification of the stream type (Rosgen 1996) will be made.  Sites that do not have well defined bankfull characteristics or other characteristics that make them unsuitable for use as reference sites will be eliminated.  The remaining gage station sites will be considered for further analysis.

Complete Reference Site Station Frequency Analysis 

Peak flow frequency analysis will be conducted to develop a flood frequency curve from which the 1 to 2 year flow event and water surface elevation can be determined. 

Collect Reference Reach Data for Geomorphic Parameters

The site data required to collect and characterize the bankfull conditions will be measured at each reference site.  The information will be collected as described in Rosgen (1996) for reference reach characterization.  Data sheets and photographs of each site will be developed to be useful to others conducting restoration work in the area of the reference site.  The information will be stored and made available as part of a Microsoft Access database.  The information will be stored in a format that will be transferable to the Division of Water for conducting watershed evaluation, restoration, or TMDL projects.

 Analyze Reference Reach Bankfull Characteristics

The geomorphic data collected from each reference site will be analyzed. A definitive stream classification based on the site measurements will be made.  Bankfull flowrates will be extracted from bankfull elevation measurements and compared with reference site frequency analysis information.  Roughness coefficients will be computed from the cross-section bankfull field information and gaged flowrates.  Bankfull average velocities will be computed.  Bed material characteristics will be summarized.  The results of the analysis for each reference-site will be summarized and compiled with the site data for future use by others in the watershed unit.

Develop Regional Bankfull Geomorphologic Characteristic Curves 

Curves representing bankfull geomorphologic characteristics will be developed for each geophysical region of the watershed unit.  Data for each reference reach will be displayed according to stream type.  The curves will be presented in a clear and simple format.

Submit Annual, Final and Closeout Reports

An annual report will be submitted. A final report that summarizes the methods used in each task will be written.  The report will present the data and analysis of each reference site in a clear and standard format.  The data from each of the reference sites will be stored in a database that will be submitted to the Division of Water.  The report will present and describe the regional curves that represent bankfull geomorphic characteristics of the streams of the watershed unit.  A closeout report will be prepared and submitted as required by the US EPA.

Measure of Success

The focus of this project is the development of regional curves that describe bankfull stream characteristics.  The project will be considered successful if the curves can be developed from the stream flow gaging data that is available in the Watershed Management Unit and the geomorphic data that is collected at each reference site.  The principal measure of success will be the extent to which the curves are developed.  Availability of stream flow gaging data and the location of the stream gages will control much of the success of this project.  The project will be considered unsuccessful if the regional curves cannot be developed.  The project will be considered successful if regional curves are developed; however, the information is insufficient to develop curves for specific stream types.  The project will be considered highly successful, if the regional curves are developed for stream types typical of that area as well as for the geophysical regions of the River Management Unit.

Milestone Schedule

Project Period: January 1, 2000 to December 31, 2000*

Product
Start
Finish

QA/QC Submission and Approval
January 2000
January 2000

Gaging Station List
January 2000
February 2000

Possible Reference Reach List
February 2000
March 2000

Reference Site Frequency Analysis
March 2000
April 2000

Reference Site Data Collection 
March 2000
October 2000

Reference Site Data Analysis 
April 2000
November 2000

Regional Curves
May 2000
December 2000

Annual Report 
September 2000
September 2000

DOW Review and Approval
November 2000
December 2000

Final and Closeout Report
August 2000
December 2000

*  No activities will begin before the grant is awarded, all grant conditions are met, and the legal contract is executed.
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Green River Basin Management Unit

Nature Conservancy 

The Nature Conservancy is participating in four ongoing biologic research studies in the Upper Green River watershed and will be performing water-quality sampling in this stream segment.  In addition, they are working in cooperation with the Corps to study temperature fluctuations in the Upper Green River that result from changes in flow and discharge rates from the Green River Lake dam.

US Geological Survey

As the nation’s largest water, earth, and biological science and civilian mapping agency, the USGS works in cooperation with more than 2,000 organizations across the country to provide reliable, impartial, scientific information to resource managers, planners, and other customers. This information is gathered in every state by USGS scientists to:

Minimize the loss of life and property from natural disasters, 

Contribute to sound economic and physical development of the nation’s natural resources, and 

Enhance the quality of life by monitoring water, biological, energy, and mineral resources.

Within the Green River Basin and the Tradewater River Basin Management Unit, the USGS Water Resources Division has 25 established stations.  Twenty-one of these facilities are in the Green Basin.  Fourteen of the facilities in the Green River Management Unit are jointly funded by USGS and the US Corps of Engineers, Louisville.  Many of the stations are monitored continuously for stream flow; others are operated for stage only. 

The following stations are located in the Green River Basin Management Unit.  The sites are established USGS monitoring sites but may or may not be gaged, continuous flow monitored, sites.  The table includes the site identification number, the site name, and the parties associated with funding the effort at that location.  All of these stations are reported to collect daily readings that are transmitted electronically to USGS's Louisville office.  Additional information on the activities of the USGS within the Commonwealth of Kentucky can be found at the District Home Page: http://wwwdkylsv.er.usgs.gov/.

Green River Discharge Gaging Station Locations






Site ID
Water Body Name /
HUC8
Locale /
County
Latitude / Longitude
Funding Cooperators
Parameters

3303280
Ohio River/
05140201
Cannelton/
Hancock
37 53 58
86 42 20
USGS
Discharge, Stage

3304300
Ohio River/
05140202
Newburg, IN/
Henderson 
37 55 42
87 22 30
USGS
Stage

3306000
Green River/
05110001
Campbellsville
/Taylor
37 14 25
85 20 50
USGS & CORPS
Discharge, Stage

3306500
Green River/
05110001
Greensburg/
Green
37 15 13
85 15 13
USGS & CORPS
Discharge, Stage

3307000
Russell Creek/
05110001
Columbia/
Adair
37 07 09
85 23 38
USGS & CORPS
Discharge, Stage

3308500
Green River/
05110001
Munfordville/
Hart 
37 16 05
85 53 10
USGS & CORPS
Discharge, Stage

3310300
Nolin River/
05110001
White Mills/
Hardin
37 33 03
86 02 43
USGS
Discharge, Stage

3311000
Green River/
05110001
Kyrock/
Edmonson
37 16 42
86 14 51
USGS & CORPS
Discharge, Stage

3311500
Green River/
05110001
Brownsville/
Edmonson
37 12 25
86 15 40
USGS & CORPS
Stage (Discharge measurements were discontinued in 1992)

3312765
Beaver Creek/
05110002
Glasgow/
Barren
37 02 05
85 54 13
USGS
Discharge, Stage

3313000
Barren River/
05110002
Finney/
Barren
36 53 42
86 08 02
USGS & CORPS
Stage (Discharge measurements were Discontinued in 1994)

3313700
W. Fork Drakes Cr/
05110002
 Franklin/
Simpson
36 43 24
86 33 08
USGS
Discharge, Stage

3314000
Drakes Creek

05110002
Alvaton/
Warren
36 53 43
86 22 50
USGS & CORPS
Stage (Discharge measurements were Discontinued in 1993)

3314500
Barren River
05110002
Bowling Green/
Warren
37 00 04
86 25 51
USGS & CORPS
Stage (Discharge measurements were Discontinued in 1994)

3315500
Green River
05110003
Woodbury/
Butler
37 10 56
86 37 48
USGS & CORPS
Stage (Discharge measurements were Discontinued in 1992)

3316500
Green River
05110003
Paradise/
Muhlenburg
37 15 50
86 58 40 
USGS
Discharge, Stage

3316645
Green River
05110003
Rockport/
Muhlenburg
37 20 07
87 00 10
USGS
Stage

3316645
Green River
05110003
Rockport/
Muhlenburg
37 20 07
87 00 10
USGS
Stage

3318010
Rough River

05110004
Falls of Rough

/Grayson
37 37 19

86 30 15
USGS & CORPS
Stage (Discharge measurements were Discontinued in 1983)

3319000
Rough River

05110004
Dundee/

Ohio
37 32 51

86 43 18
USGS & CORPS
Stage (Discharge measurements were Discontinued in 1992)

3319885
Green River

05110005
Livermore/

McLean
37 29 08

87 08 11
USGS & CORPS
Stage

3320000
Green River

05110005
Calhoun/

McLean
37 32 02

87 15 50
USGS & CORPS
Discharge, Stage

3320500
Pond River

05110006
Apex/

Muhlenberg
37 07 20

87 19 10
USGS
Discharge, Stage

3321060
Pond River

05110006
Madisonville/

Hopkins
37 19 02

87 22 09
USGS
Stage (Discharge discontinued in 1997)

3322000
Ohio River

05140202
Evansville, IN

Henderson
 37 58 20

87 34 35
USGS
Stage (Discharge measurements were Discontinued in 1997)

 

Tradewater River Discharge Gaging Station Locations

There are 3 gages on the Ohio River and one in the Tradewater River Basin.

Tradewater River Discharge Gaging Station Locations






Site ID
Water Body Name
County
Latitude/ Longitude
Funding Cooperators
Parameters

3322420
Ohio River 

05140202
Uniontown/

Union
37 48 00

87 59 00
USGS
Stage (Discharge measurements were Discontinued in 1993)

3383000
Tradewater

05140205
Olney/

Caldwell
37 13 26

87 46 53 
USGS
Discharge, Stage

3384500
Ohio River

05140203 
Golconda, IL/

Livingston
37 21 28

88 28 57
USGS
Stage (Discharge measurements were Discontinued in 1984)

3399800
Ohio River

05140203
Smithland/

Livingston
37 09 30

88 25 34
USGS
Discharge, Stage



Division of Air Quality 

The following table provides information on the Division of Air Quality’s Air Surveillance Network, State and Local air monitoring stations, Appalachian Region (101).

Air Quality Surveillance Network for Green River Basin Management Unit












AIRS ID NUMBER
LOCATION ADDRESS (COUNTY)
COORDINATES 

ZONE EASTING NORTHING

LONGITUDE LATITUDE


PM 2.5
PM 10
SO2
NOx
CO
O 3
DATE ESTAB.

21-059-1001
Owensboro




X

 
 
 


21-059-0005
Owensboro Primary





X
X
X
X
TEOM

21-101-0006
Bend Gate School
Henderson



X







21-091-0012
Lewisport





X


X


21-101-0013
Henderson Primary





x
x
x
x
TEOM

21-149-0001
Guffie, Ky.








X


21-101-0014
Baskett, Ky.








X


21-059-014
Ky. Weslyan



X





D

21-145-1004
Paducah Middle School



X
X






21-157-0010
Johnson's Plumbing




X




D

21-139-0003
Smithland








X


21-139-0004
Bloodworth Farm




X
x


x
Toxic

21-083-0003
Symsonia








X


21-047-0006
10800 Pilot Rock Rd, Hopkinsville, Ky.



X







21-227-0004
Water Plant,Bowling Green




X






21-213-0004
Franklin, Ky.








X


21-199-0003
Somerset, Ky.




X



X


21-227-0007
Kereiakes Park, 
Bowling Green



X





D

21-227-0008
Oakland School, Oakland






x

x


(e) Emergency Episode Monitor

(c) Collocated Monitors

 

Tradewater River Basin Management Unit

Barren River District Health Department & Green River District Health Department

The county health departments collect and analyze fecal coliform samples from wells and other drinking water sources but do not normally collect samples from streams and lakes.  There may be some limited data around swimming areas.

Ohio River Valley Water Sanitation Commission (ORSANCO)

ORSANCO is responsible for monitoring conditions in the Ohio River.  Monitoring is intended to detect long term trends, use support, and threats or impairments to the Ohio River and drinking water supplies. 

Biological monitoring

ORSANCO collects fish and macroinvertebrate populations data upstream and downstream of selected discharges for the development of biocriteria.  ORSANCO samples the water column, utilizing high-volume techniques, for dioxin in the Ohio River, beginning at the West Virginia border to Cannellton, and continuing every 50 miles.  ORSANCO also examines fish tissue for pesticides and chlordane.

Water Quality Monitoring

ORSANCO conducts water-quality monitoring near drinking water intakes on the Ohio River at West Point, Jefferson County and collects bacteriological samples downstream of Cincinnati, Louisville, and Evansville.  Sites are sampled every other month for physical characteristics, nutrients, metals, organic carbon, suspended solids, trace minerals, and barium, chromium, nickel, selenium, and silver.  For more information, contact Jason Heath or Jim Gibson at (513) 231-7719 or see the ORSANCO map in the Tradewater River Basin Management Unit of this appendix.

The Nature Conservancy

The Kentucky Chapter of the Nature Conservancy (TNC) has established a conservation program called the Green River Bioreserve.  It is a landscape-scale, community-based conservation effort in recognition of the value of the Green River's biodiversity.  TNC and the Corps are working cooperatively with a variety of state/federal agencies and academic partners to propose modifications in flow and temperature management of the Green River Lake reservoir to recapture more natural patterns of variation, while still meeting the demands for reservoir recreation, flood storage, and flood control.  TNC is also the local sponsor and cost-sharing partner with the COE on Section 1135 Environmental Restoration project for bank stabilization/bioengineering and riparian restoration on the Green River just below the confluence with Russell Creek.  For more information, contact Margaret Shea, Director of Science and Stewardship, The Nature Conservancy, 642 West Main Street, Lexington, KY 40508. Phone (606) 259-9655.

Agricultural Watershed Awareness Program

The purpose of the Agricultural Watershed Awareness Program (AWAP) is to structure, prioritize, and implement a comprehensive, credible education and assessment program for Kentucky’s agricultural watersheds.  The program is designed to raise public awareness and collect information that will be a valuable tool for increasing rural citizen and landowners’ stewardship of Kentucky’s natural resources.  AWAP will allow Kentucky landowners, especially farmers, to take the lead in implementing water-quality education, assessment, and corrective action guidance in watersheds potentially impacted by agricultural activities.

The following list includes state-level organizers of the Agricultural Watershed Awareness Program:

Kentucky Farm Bureau Federation

Kentucky Department of Agriculture

Kentucky Division of Conservation

Natural Resources Conservation Service (NRCS)

University of Kentucky Cooperative Extension Service

These agencies work in cooperation with Kentucky Division of Water and with advisement from the following: United States Geological Survey, Kentucky Geological Survey, Human Resources Cabinet, and other public and private environmental organizations and watershed groups.

Under this initiative, a local AWAP steering committee is being formed to identify landowners and sampling sites for water-quality analysis.  Water samples will be collected quarterly for three years. Parameters to be sampled include total suspended solids, total organic carbon, nutrients, some inorganic parameters, conductivity, selected pesticides, and fecal coliform/fecal strep.  For more information on this program, contact Rebeckah Freeman, at (502) 495-7731.

US Geological Survey

The following stations are located in the Tradewater River Basin Management Unit.  They established USGS monitoring sites but may or may not be gaged, continuous flow monitored, sites.  The table includes the site identification number, the site name, and the parties associated with funding the effort at that location.  All of these stations are reported to collect daily readings that are transmitted electronically to USGS's Louisville office.  Additional information on the activities of the USGS within the Commonwealth of Kentucky can be found at the District Home Page: http://wwwdkylsv.er.usgs.gov/.

Tradewater and Ohio Rivers Discharge Gaging Station Locations

There are 3 gages on the Ohio River and one in the Tradewater River Basin.

Tradewater River Discharge Gaging Station Locations






Site ID
Water Body Name
County
Latitude/ Longitude
Funding Cooperators
Parameters

3322420
Ohio River 

05140202
Uniontown/

Union
37 48 00

87 59 00
USGS
Stage (Discharge measurements were Discontinued in 1993)

3383000
Tradewater

05140205
Olney/

Caldwell
37 13 26

87 46 53 
USGS
Discharge, Stage

3384500
Ohio River

05140203 
Golconda, IL/

Livingston
37 21 28

88 28 57
USGS
Stage (Discharge measurements were Discontinued in 1984)

3399800
Ohio River

05140203
Smithland/

Livingston
37 09 30

88 25 34
USGS
Discharge, Stage



Appendix C: Sampling Parameters

Groundwater Parameters (fixed and basin-targeted sites)

Pesticides 
Methods 507, 508, 515

Nutrients 
Ammonia 
Total Kjeldahl Nitrogen 
Phosphorus 
Nitrates and Nitrites

Inorganics 
Total and dissolved metals 
Bromide 
Chloride 
Fluoride

Organics 
Volatile organic carbons at some selected sites, especially for MTBE data

Conventional Parameters 
Alkalinity 
Conductivity 
Total Dissolved Solids 
Total Suspended Solids

Watershed Watch

Conventional Parameters 
Alkalinity 
Conductivity 
Total Suspended Solids 
Total Dissolved Solids 
Hardness

Nutrients 
Nitrate 
Nitrite 
Ammonia-Nitrogen 
Total Kjeldahl Nitrogen 
Phosphorus-ortho 
Phosphorus total 
Organic Carbon 

Inorganics 
Fluoride 
Chloride 
Bromide 
Sulfate 
Calcium 
Magnesium 
Sodium 
Potassium 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Zinc 
Silica

Field Parameters 
Dissolved Oxygen (Before 6:00 am) 
pH 
Temperature

Pesticides 
2,4-D (amine) -- pastures and lawn chemicals 
Chlorpyrifos (Dursban, replacing Diazinon) 
Metolachlor (used on Soybeans) 
Pendimethalin (found in urban streams or areas of concentrated tobacco cultivation) 
Triazine (used as pre-emergent for corn)

Appendix D: Contact information

Lee Colten, Watershed Coordinator 
Kentucky Division of Water 
14 Reilly Road 
Frankfort, KY 40601 
Phone: (502) 564-3410 
Fax: (502) 564-0111 
Email: lee.colten@mail.state.ky.us
Dale Reynolds, Basin Coordinator

Kentucky Division of Water

Bowling Green Regional Office

1508 Westen Avenue

Bowling Green, KY  42104

Phone:  (270) 746-7475

Fax:  (270)746-7865

Email:  dalen.reynolds@mail.state.ky.us
Watershed Management Web Site: kywatersheds.org
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