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Introduction

Over the course of the last six months, nearly 90 individuals and more than 30 organizations and agencies have provided input into the joint monitoring strategy for the Licking River and Salt 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, a total of 302 sites will be sampled: more than 230 for biology, 25 for surface water quality, 30 for ground water quality, 18 for sediment quality, 33 for flow, 14 effluent toxicity, 25 fish tissue (numbers will not add up since many sites overlap). A standard set of sampling protocols has been agreed to, and cross-training sessions have been provided for biological collections. 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 1999-2000 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, assessment, prioritization of watersheds, plan development, to 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 Salt and Licking River basin cycles began in July 1998. This document represents the effort to plan and coordinate strategic monitoring for the two basin management units during months nine to 21. Public participation has been encouraged throughout the process, allowing citizens and organizations to stay informed and have an active role. 

Participants 

SALT RIVER MANAGEMENT UNIT TEAM 


Basin Coordinator - Allison Shipp 
Citizen representation - Kathy Wynne 
Ky. Department for Fish and Wildlife - Kerry Prather, Jeff Crosby 
Ky. Division of Conservation - Buddy Giesecke 
Ky. Division of Forestry - Steve Gray 
Ky. Division of Water 

Frankfort Office - Maleva Chamberlain, Dave Leist 
Louisville Regional Office - Tim Ricketts 

Lincoln Trail Area Development District - Andy Nevinus 
Louisville-Jefferson County Department of Environmental Health - Bill Wetter, Bill Chamberlain 
Louisville-Jefferson County Metropolitan Sewer District - Jerry Terhune 
U.S. Geological Survey - Aimee Downs, Angie Crain, Allison Shipp (Basin Coordinator) 
U.S. Army Corps of Engineers 

Taylorsville Lake - Neil Myers 
Water Quality - Pat Neichter 

U.S.D.A. Natural Resources Conservation Service - Roy Toney 
U.S.D.A. Resource Conservation and Development District - John Overing 
Jefferson County Public Schools - David Wicks 
University of Louisville 

Biology - Kevin Smith, Jeffrey Jack 
Civil Engineering - Lynn Jarrett 
Institute for Environmental Sustainable Development - Russ Barnett 
Geographic Information Systems - Bob Forbes 

LICKING RIVER MANAGEMENT UNIT TEAM 



Basin Coordinator - Pamla Wood 
Daniel Carter Beard Environmental Center - Marc Hult 
Gateway District Health Department - Dave Daniels 
Ky. Division of Water 

Watershed Management Program - Pamla Wood (Basin Coordinator) 
Florence Regional Office - Kevin Flowers 
Morehead Regional Office - Michael Rice 

Ky. Department of Fish and Wildlife Resources - Lew Kornman 
Kentucky Waterways Alliance - Barry Tonning 
Licking River Watershed Watch - Susan Patton 
Morehead State University - Brian Reeder 
Northern Kentucky Area Development District - Heidi Van Keuren 
Ohio River Valley Water Sanitation Commission - Jason Heath 
Slate Creek Nonpoint Source Pollution Project - Mike Mattox 
Rowan County Solid Waste Department - Rodney Hitch 
U.S.D.A. Forest Service, Daniel Boone National Forest - Jon Walker 
U.S.D.A. Licking River Valley Resource Conservation and Development District - Tom Leith 
U. S. D. A. Natural Resources Conservation Service - Marty McCleese 
U.S. Fish and Wildlife Service - Steve Alexander 
U.S. Army Corps of Engineers - Pat Neichter 

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 1999-2000 Basin sites: 

Council of State Governments/ Kentucky Waterways Alliance - Barry Tonning 
Watershed Watch - Hank Graddy 
University of Louisville - Jan Stevenson 
East Kentucky Power - Jeff Hohman 
Sanitation District #1 of Northern Kentucky - John Lyons 
Ky. Dept of Agriculture, Pesticides Division - Ernest Collins 
Ky. Division of Conservation - Steve Coleman, Curtis Kirk, and Demetrio Zourarakis 
Ky. Division of Forestry - Cary Perkins 
Ky. Division of Water 

Drinking Water - Vicki Ray 
Water Resources - Malissa McAlister 
KPDES Permits - Kevin Ruhl and Judy Zeigler 
Enforcement - Phil Broomall 
Frankfort Regional Office - Barbara Risk and Tom Gabbard 
Groundwater - David Leo, Gary O'Dell, and James Webb 
Water Quality 

Nonpoint Source - Lajuanda Maybriar, Margi Jones, and Steve McMurray 
Ecological Support - Lythia Metzmeier and Mike Mills 
Standards and Specifications - Tom VanArsdall and Giles Miller 

Ky. Division for Air Quality - John Lyons 
Ky. State Nature Preserves Commission - Ron Cicerello 
Ky. Department of Fish and Wildlife - Benjy Kinman, Jim Axon, and Albert Surmont 
Ky. Geological Survey - Phil Conrad, Mike Williams, and Steve Fisher 
Ky. Water Resources Research Institute - Lindell Ormsbee 
Ohio River Valley Water Sanitation Commission - Isabel Caputa and Robert Ovies 
U.S.D.A. Forest Service, Daniel Boone National Forest - Vicki Bishop 
U.S.D.A. Natural Resources and Conservation Service - Doug Hines 

Objectives 

To set objectives for establishing basin sites for the 1999-2000 monitoring period, the group started work from the objectives used in the Kentucky River basin (1998-1999). These were debated at a July meeting attended by 35 people: representatives of watershed partners and members of the Licking and Salt basin teams. Objectives were also discussed in basin team meetings during the fall of 1998. In August and December, 1998, smaller groups convened to discuss the physicochemical monitoring protocol and objectives. 

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 basin-specific impact information. Each team selected activities in its respective basins that warranted impact characterization. For both, these included agriculture, silviculture, and urban development. Since there is an existing ambient/fixed monitoring station in a mining area of the upper Licking River, and there was already much characterization of mining impacts in the Kentucky River basin, it was agreed not to include mining as a land use to be characterized. Teams listed other land uses that impact water quality but were not selected as criteria for site selection; examples common to both regions were landfills, recreational overuse, transportation corridors, and wastewater treatment plants. 

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. 

Resources available 

The Watershed Management Framework (in Appendix F of the Framework document) summarizes many of the principle 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 Salt and Licking River 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. 

	Salt and Licking River Basin Management Unit Site Commitments 

	Agency 
	Surface Water Network 
	Ground Water Network 
	Sediment 
	Fish Tissue 
	Biological 

	Gateway District Health Dept. 
	14 
	-- 
	-- 
	-- 
	-- 

	Metropolitan Sewer District 
	21 
	-- 
	-- 
	-- 
	Salt: 18 

	Eastern Kentucky University 
	 
	 
	  
	 
	Salt: 30 

	Morehead State University 
	40 
	-- 
	-- 
	-- 
	-- 

	Ky. Dept. of Fish & Wildlife Resources 
	-- 
	-- 
	-- 
	-- 
	Salt: 24 

Licking: 77 

	Ky. Division of Water 
	Salt: 27 

Licking: 35 
	Salt: 21 

Licking: 23 
	Salt: 6 

Licking: 8 
	Salt: 12 

Licking: 13 
	Salt: 61 

Licking: 78 

	Ky. Nature Preserves Commission 
	-- 
	-- 
	-- 
	-- 
	Salt: 5 

Licking: 5 

	ORSANCO
	5 (Ohio R.) 
	-- 
	-- 
	-- 
	-- 

	US Army Corps of Engineers 
	Salt: 8 

Licking: 9 
	-- 
	-- 
	-- 
	-- 

	US Fish & Wildlife Service 
	-- 
	-- 
	-- 
	-- 
	Licking: 12 

	US Forest Service 
	-- 
	-- 
	-- 
	-- 
	Licking: 9 

	Watershed Watch* 
	Salt: 80 
Licking: 55 
	-- 
	-- 
	-- 
	Salt: 80 

Licking: 55 



*For a given set of parameter, samples are mostly collected on one-time per year basis; provides synoptic parameter coverage for basin. 

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. Other water quality monitoring efforts in the two basins include the US Geological Survey. 

Additional biological and habitat data-collection efforts will also occur in the two basins. Watershed Watch is planning to collect biological data during the sampling period. For the Licking basin, other sampling for fecal coliform will take place in the Slate Creek watershed (Gateway District Health Department), the North Fork of Triplett Creek (Morehead State University) and throughout the Basin (Morehead State University). For additional information concerning the efforts of the Watershed Watch and organizations such as the U.S. Corps of Engineers, U.S. Geological Survey, Louisville and Jefferson County Metropolitan Sewer District, and other organizations see Appendix B.

Statewide Fixed-Site Monitoring Programs 

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. The locations of these sites are described in the section entitled Surface Water Quality Network (Fixed Sites). The statewide biological monitoring program will be replaced 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. 

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 macroinvertebrates communities exhibit excellent structure, the site can be added to the Reference Reach list. An adequate number of sites and samples in each ecoregion is needed in order to statistically characterize the reference biological condition. 

Number of sites 

There are seven Reference Reach sites in the study area: four in the Salt River Basin Unit and three in the Licking River Basin Unit. (There are almost 50 sites statewide.) 

Location 

Reference Reach sites in the Salt River Basin Unit are on Wilson Creek (Bullitt County), Salt Lick Creek (Marion County), and Yellowbank Creek (Breckenridge County). Sites in the Licking River Basin Unit are on North Fork Licking Creek (Morgan County), Devils Fork (Morgan County), and Bucket Branch (Morgan County). Other sites, most of them in small watersheds are under consideration for incorporation. See maps in Appendix A. 

	Reference Reach Sites in the Salt River Management Unit 

	Wilson Creek (Bullitt County) 

	Salt Lick Creek (Marion County) 

	Otter Creek (Larue County) 

	Yellowbank Creek (Breckenridge County) 


	Reference Reach Sites in the Licking River Management Unit 

	North Fork Licking Creek (Morgan County) 

	Devils Fork (Morgan County) 

	Bucket Branch (Morgan County) 


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 groundwater-quality monitoring fixed network assists with the objective of describing current groundwater conditions. It may also identify sites with groundwater contamination. 

SITES 

Criteria for site selection 

The statewide groundwater fixed network sites are selected to provide a geographically distributed set of sites that represent predominant land uses and differing geology and flow regimes within the basin units. Preference is given to sources of public water, sites adjacent to surface water quality or biological monitoring sites, and base level springs or wells (over perched springs or wells above base level). Site selection is also affected by ease of access and permission from owner. 

Number of sites 

There are eleven groundwater monitoring fixed network sites in the study area: three springs and two wells in the Salt River Unit, and two springs and four wells in the Licking River Unit. (There are 70 sites statewide.) 

Locations 

Groundwater monitoring fixed network locations in the Salt River Management Unit are one well each in northern Jefferson and Meade Counties (Flaherty), and springs in Nelson County (Bardstown), southern Mercer County, and southern Jefferson County. 

Groundwater monitoring fixed network locations in the Licking River Management Unit are wells in Lewis County (Vanceburg), Mason County (Dover), Gallatin County (Warsaw), and Carroll County (Ghent), and springs in central Montgomery County and northeastern Menifee County (see maps in Appendix A). 

	Groundwater Fixed Network Sites in the Salt River Management Unit 

	Site 
	Comments 

	Northern (Jefferson County) 
	Well 

	Flaherty (Meade County) 
	Well 

	Bardstown (Nelson County) 
	Spring 

	Southern (Mercer County) 
	Spring 

	Southern Jefferson County 
	Spring 


	Vanceburg (Lewis County) 
	Well 

	Dover (Mason County) 
	Well 

	Warsaw (Gallatin County) 
	Well 

	Ghent (Carroll County) 
	Well 

	Central (Montgomery County) 
	Spring 

	Northeastern (Menifee County) 
	Spring 


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 

Well sites are sampled once a year; most springs are sampled six times a year; one spring in the Licking River Unit is sampled once per year. Frequency is determined by flow rate and turnover of the aquifer. 

RESPONSIBLE PARTIES 

The Kentucky Division of Water is the responsible party. The Division of Waste Management has recently committed to providing support for several fixed groundwater monitoring sites. The number of sites and locations is yet to be determined. This will significantly expand the statewide ambient groundwater monitoring network. 

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 end of most 8-digit catalogue units (hydrologic unit code) is sampled. Also, there are several mid-unit influent streams to major reservoirs and major tributaries that are included in this network of sites. 

Number of sites 

There are 14 fixed water quality sampling sites in these basin units: six in the Salt and eight in the Licking. (There are 71 sites statewide.) 

Salt River Management Unit Locations 

The following table shows sites that are part of the Division of Water's fixed water quality monitoring network in the Salt River Basin Unit. Sampling at these sites has been active from one to up to 20 years and will continue indefinitely. See map in Appendix A for locations. 

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

	Site 
	Comments 

	Salt River at Shepherdsville (Bullitt) 
	 

	Salt River at Glensboro (Anderson) 
	 

	Rolling Fork near Lebanon Junction (Bullitt) 
	 

	Brashears Creek near Taylorsville (Spencer) 
	 

	Beech Fork near Maud (Washington) 
	 

	Floyds Fork near Shepherdsville at HWY 1526 (Bullitt) 
	This site also serves to characterize the impacts of urban land use 


Licking River Management Unit Locations 

The following table shows sites that are part of the Division of Water's fixed water quality sampling network in the Licking River Basin Unit. Sampling at these sites has been active from one to up to 20 years and will continue indefinitely. See map in Appendix A for locations. 

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

	Site 
	Comments 

	Kinniconick Creek near Tannery (Lewis) 
	This site was suggested to characterize least-impacted conditions, but may show impacts of silviculture. 

	Licking River at Claysville (Harrison/Robertson) 
	 

	N. Fork Licking River near Milford (Bracken) 
	 

	S. Fork Licking River at Morgan (Pendleton) 
	 

	Licking River at West Liberty (Morgan) 
	 

	Slate Creek at US 60 near Owingsville (Bath) 
	 

	Hinkston Creek near mouth (Bourbon) 
	 

	Stoner Creek near mouth (Bourbon) 
	 


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, pesticides, and flow. Most are also sampled for biology, sediment, and fish tissue. 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. 

Basin Targeted Monitoring Programs for 1999 - 2000 

Biological 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 warmwater aquatic life use. 

SITES 

Criteria for site selection 

The federal EPA office in Corvallis, Oregon, provided randomly selected sites within each basin on second to fourth order streams, based on 1:100,000 scale, US EPA Reach Rile 3. 

Number of sites 

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

Location 

The following table shows sites that were selected for the probabilistic sampling network and were determined to be feasible to sample. See map in Appendix A for locations. 

	Probabilistic Biological Sampling Sites in the Salt River Management Unit 

	Stream (RF3 name) 
	County Name 

	Willow Creek 
	Anderson 

	Salt River 
	Anderson 

	Buck Creek 
	Boyle 

	Yellowbank Creek 
	Breckinridge 

	Sinking Creek 
	Breckinridge 

	Curry Branch 
	Bullitt 

	Crooked Creek 
	Bullitt 

	Younger Creek 
	Hardin 

	Otter Creek 
	Hardin 

	Bartlett Fork 
	Henry 

	Mill Creek 
	Jefferson 

	Salt R- Floyds Fork 
	Jefferson 

	Salt R- Floyds Fork 
	Jefferson 

	Northern Ditch 
	Jefferson 

	Salt R- Rolling Fork 
	Larue 

	Salt R- Rolling Fork 
	Marion 

	Big South Fork 
	Marion 

	UT To Prather Creek 
	Marion 

	Hardins Creek 
	Marion 

	Jones Creek 
	Marion 

	Otter Creek 
	Meade 

	Chaplin River 
	Mercer 

	Chaplin River 
	Mercer 

	Chaplin River 
	Mercer 

	Salt R- Floyds Fork 
	Oldham 

	Guist Creek 
	Shelby 

	Guist Creek 
	Shelby 

	Brashears Creek 
	Spencer 

	Elk Creek 
	Spencer 

	Spring Creek 
	Trimble 

	Town Branch 
	Trimble 

	Cartwright Creek 
	Washington 

	Chaplin River 
	Washington 

	Salt R- Beech Fork 
	Washington 

	Salt R- Beech Fork 
	Washington 

	Cartwright Creek 
	Washington 

	UT To Beech Fork 
	Washington 

	Chaplin River 
	Washington 

	Chaplin River 
	Washington 


	Probabilistic Biological Sampling Sites in the Licking River Management Unit 

	Stream Name (RF3) 
	County 

	Flat Creek 
	Bath 

	Slate Creek 
	Bath 

	Middle Creek 
	Boone 

	Gunpowder Creek 
	Boone 

	Stoner Creek 
	Bourbon 

	Licking R- S Fork 
	Bourbon 

	Licking R- N Fork 
	Bracken 

	Bracken Creek 
	Bracken 

	Twelvemile Creek 
	Campbell 

	Allison Creek 
	Fleming 

	Fox Creek
	Fleming 

	Fleming Creek 
	Fleming 

	Twin Creek 
	Harrison 

	Dry Creek 
	Kenton 

	Kinniconick Creek- Grassy Fork 
	Lewis 

	Indian Creek 
	Lewis 

	Crooked Creek 
	Lewis 

	Salt Lick Creek 
	Lewis 

	Kinniconick Creek 
	Lewis 

	Licking River 
	Magoffin 

	Pricey Creek 
	Magoffin 

	Left Fork Licking River 
	Magoffin 

	Middle Fork Licking River 
	Magoffin 

	Licking R- N Fork 
	Mason 

	Two Lick Creek 
	Mason 

	Licking R- N Fork 
	Mason 

	Licking R- N Fork 
	Mason 

	Slate Creek 
	Montgomery 

	Slate Creek 
	Montgomery 

	Little Blackwater Creek 
	Morgan 

	Licking R- Elk Fork 
	Morgan 

	Licking R- S Fork 
	Pendleton 

	Licking R- S Fork 
	Pendleton 

	Goose Creek 
	Pendleton

	Big Brushy Creek 
	Rowan

	Triplett Creek - N Fork 
	Rowan


PARAMETERS 

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

FREQUENCY 

Sites will be sampled once during late spring through early fall of 1999. 

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 state will be able to determine sites with high quality waters and 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, etc. 

SITES

Criteria for site selection
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

237 - 256 sites will be sampled in the study area: up to 103 in the Salt and up to 153 in the Licking. 

Salt 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 Salt River Management Unit

	11 Digit HUC
	Stream Name
	County
	Responsible Party

	Little Kentucky River Watershed

	05140101010 
	Mellins Branch 
	Carroll
	Ky. Fish and Wildlife -CFD 

	05140101010 
	Hardy Creek 
	Trimble
	Ky. Fish and Wildlife -CFD 

	05140101010 
	White Sulphur Fork 
	Henry
	Ky. Fish and Wildlife -CFD 

	05140101010 
	Little Kentucky River 5 
	Henry, Trimble, Carroll 
	Ky. Fish and Wildlife -CFD 

Ky. Division of Water 

	05140101020 
	Locust Creek 
	Carroll
	Ky. Fish and Wildlife -CFD 

	05140101040 

05140101100 
	Corn Creek 
	Trimble
	Ky. Fish and Wildlife -CFD 

	Harrods Creek Watershed

	05140101200 
	Harrods Creek 1 
	Henry, Oldham, Jefferson 
	Metropolitan Sewer District. 

	05140101200 
	South Fork Harrods Ck 
	Henry, Oldham, Jefferson 
	Metropolitan Sewer District 

	05140101200 
	Harrods Creek 2 
	Henry, Oldham, Jefferson 
	Metropolitan Sewer District 

	05140101220 
	Goose Creek 
	Jefferson 
	Metropolitan Sewer District 

	05140101250 
	Beargrass Creek 
	Jefferson 
	Metropolitan Sewer District 

	05140101330 
	Mill Creek 
	Jefferson 
	Metropolitan Sewer District 

	Salt River Tributaries

	05140102020 
	Hammond Creek 
	Anderson
	Ky. Fish and Wildlife -CFD 

	Brashears Creek Watershed

	05140102090 
	Bullskin Creek 
	Shelby
	Ky. Fish and Wildlife -CFD 

	05140102100 

05140102080 
	Clear Creek 
	Shelby
	Ky. Fish and Wildlife -CFD 

	05140102100 
	Guist Creek 1 
	Shelby
	Ky. Division of Water 

	05140102100 
	Guist Creek 2 
	Shelby
	Ky. Fish and Wildlife -CFD Ky. 

	05140102100 
	Jeptha Creek 
	Shelby
	Ky. Fish and Wildlife -CFD 

	05140102110 
	Salt River 11 
	Spencer, Bullitt 
	Ky. Fish and Wildlife -NWFD 

	Simpson Creek Watershed

	05140102130 
	Simpson Creek 
	Spencer
	Ky. Fish and Wildlife -NWFD 

	05140102140 
	Plum Creek 
	Mercer
	Ky. Division of Water 

	Cox Creek Watershed

	05140102150 
	East Fork of Cox Creek 
	Spencer, Bullitt, Nelson 
	Ky. Fish and Wildlife-NWFD 

	05140102150 
	Cox Creek 2 
	Spencer, Bullitt, Nelson 
	Ky. Division of Water 

	05140102150 
	Cox Creek 3 
	Spencer, Bullitt, Nelson 
	Ky. Fish and Wildlife-NWFD 

	05140102160 
	Cedar Creek 1 
	Bullitt
	Ky. Fish and Wildlife-NWFD 

	Floyds Fork Watershed

	05140102190 
	Cedar Creek 2 
	Oldham
	Metropolitan Sewer District 

	05140102190 
	Floyds Fork 2 
	Bullitt, Jefferson 
	Ky. Division of Water 

	05140102180 
	Floyds Fork 3 
	Oldham, Shelby, Jefferson 
	Metropolitan Sewer District 

	05140102180 
	Cane Run
	Jefferson
	Ky. Division of Water 

	05140102180 
	Floyds Fork 4 
	
	Metropolitan Sewer District 

	05140102180 
	Long Run 2 
	Jefferson 
	Metropolitan Sewer District 

	05140102180 
	Floyds Fork 5 
	Oldham, Shelby, Jefferson 
	Metropolitan Sewer District 

	05140102180 
	Currys Fork 
	Oldham
	Ky. Division of Water 

	05140102180 
	Floyds Fork 6 
	Oldham, Shelby, Jefferson 
	Metropolitan Sewer District 

	05140102220 
	Mill Creek 
	Hardin
	Ky. Fish and Wildlife-NWFD 

	Pond Creek Watershed

	05140102230 
	Pond Creek 1 
	Jefferson 
	Metropolitan Sewer District 

	05140102230 
	Pond Creek 2 
	Jefferson 
	Metropolitan Sewer District 

	05140102230 
	Northern Ditch 
	Jefferson 
	Metropolitan Sewer District 

	05140102230 
	Southern Ditch 
	Jefferson 
	Metropolitan Sewer District 

	05140102240 
	Knob Creek 
	Bullitt
	Metropolitan Sewer District 

	Rolling Fork Watershed

	05140103010 
	Little South Fork 
	Casey
	Ky. Division of Water 

	05140103010 
	North Rolling Fork 4 
	Boyle, Casey, Marion 
	Eastern Kentucky Univ. 

	05140103010 
	Scrubgrass Branch 
	Boyle
	Eastern Kentucky Univ. 

	05140103010 
	North Rolling Fork 2 
	Boyle, Casey, Marion 
	Ky. Division of Water 

	05140103010 
	Jones Creek 
	Marion
	Eastern Kentucky Univ. 

	05140103010 
	Big South Fork 
	Marion
	Ky. Division of Water 

	05140103010 
	North Rolling Fork 1 
	Boyle, Casey, Marion 
	Eastern Kentucky Univ. 

	05140103010 
	Rolling Fork 11 
	Boyle, Casey, Marion 
	Ky. State Nature Preserves 

	05140103030 
	Prather Creek 
	
	Eastern Kentucky Univ. 

	05140103200 
	Rolling Fork 3 
	Bullitt, Hardin 
	Eastern Kentucky Univ. 

	05140103040 
	Salt Lick Creek 
	Marion
	Ky. Division of Water 

	05140103020 
	Rolling Fork 9 
	Marion, Nelson, Larue 
	Eastern Kentucky Univ. 

	Otter Creek Watershed

	05140103050 
	Middle Fork Otter Ck 1 
	Larue
	Eastern Kentucky Univ. 

	05140103050 
	West Fork Otter Creek 
	Larue
	Eastern Kentucky Univ. 

	05140103020 

05140103080 
	Rolling Fork 8 
	Nelson, Larue 
	Eastern Kentucky Univ. 

	05140103060 
	Pottinger Creek 
	Nelson
	Ky. State Nature Preserves 

	Knob Creek Watershed

	05140103070 
	Knob Creek 1 
	Larue
	Eastern Kentucky Univ. 

	05140103090 
	Younger Creek 
	Hardin
	Eastern Kentucky Univ. 

	Beech Fork Watershed

	05140103100 
	Beech Fork 9 
	Washington, Marion 
	Eastern Kentucky Univ. 

	05140103100 
	East Fork of Beech Fork 
	Washington, Marion 
	Eastern Kentucky Univ. 

	05140103100 
	Pleasant Run 
	Washington, Marion 
	Eastern Kentucky Univ. 

	05140103100 
	Beech Fork 7 
	Washington, Marion 
	Eastern Kentucky Univ. 

	05140103100 
	Long Lick Creek 
	Washington, Marion 
	Eastern Kentucky Univ. 

	Chaplin River Watershed

	05140103110 
	Chaplin River 7 
	Boyle, Mercer, Washington, 

Anderson 
	Eastern Kentucky Univ. 

	05140103110 
	Doctors Fork 
	Casey
	Eastern Kentucky Univ. 

	05140103110 
	Chaplin River 6 
	Boyle, Mercer, Washington, 

Anderson 
	Eastern Kentucky Univ. 

	05140103110 
	Hayden Creek 
	Mercer
	Eastern Kentucky Univ. 

	05140103110 
	Thompson Creek 2 
	
	Eastern Kentucky Univ. 

	05140103110 
	Chaplin River 4 
	Boyle, Mercer, Washington, 

Anderson 
	Eastern Kentucky Univ. 

	Sulphur Creek Watershed

	05140103110 
	Sulphur Creek 
	Washington 
	Ky. Division of Water 

	05140103120 
	Glens Creek 
	Washington 
	Ky. Division of Water 

	05140103140 
	Beaver Creek 
	Anderson
	Ky. Division of Water 

	05140103130 
	Chaplin River 1 
	Boyle, Mercer, Washington, 

Anderson 
	Ky. State Nature Preserves 

	Cartwright Creek Watershed

	05140103160 
	Cartwright Creek 1 
	Washington 
	Ky. Division of Water 

	05140103160 
	Cartwright Creek 2 
	Washington 
	Eastern Kentucky Univ. 

	05140103160 
	Road Run
	Washington
	Eastern Kentucky Univ. 

	Beech Fork Watershed

	05140103170 
	Hardins Creek 
	Washington 
	Ky. State Nature Preserves 

	05140103150 
	Rowan Creek 
	Nelson
	Eastern Kentucky Univ. 

	05140103180 
	Beech Fork 2 
	Nelson
	Ky. State Nature Preserves 

	05140103190 
	Lick Creek 
	Nelson
	Eastern Kentucky Univ. 

	05140103210 
	Clear Creek 
	Hardin
	Eastern Kentucky Univ. 

	05140103220 
	Wilson Creek (Run) 
	Hardin, Bullitt 
	Ky. Division of Water 

	Crooked Creek Watershed

	05140103230 
	Crooked Creek 1 
	Bullitt
	Fort Knox(?) or Eastern Kentucky Univ. 

	05140103200 
	Cedar Creek 
	Bullitt
	Eastern Kentucky Univ. 

	Ohio River Tributaries

	05140104030 
	Otter Creek 
	Meade
	Metropolitan Sewer District 

	05140102170 
	Bullitt Lick Creek 
	Bullitt
	Ky. Fish and Wildlife-NWFD 

	05140102200 
	Long Lick 
	Bullitt
	Ky. Fish and Wildlife-NWFD 

	05140104160 
	Wolf Creek 
	Meade
	Ky. Fish and Wildlife-NWFD 

	05140104240 
	Lick Run
	Breckinridge
	Ky. Fish and Wildlife-NWFD 

	Sinking Creek Watershed

	05140104250 
	Sinking Creek 4 
	Meade, Breckinridge 
	Ky. Fish and Wildlife-NWFD 

	05140104250 
	Hardins Creek 
	Breckinridge 
	Ky. Fish and Wildlife-NWFD 

	05140104250 
	Sugar Tree Run 
	Breckinridge 
	Ky. Fish and Wildlife-NWFD 

	05140104250 
	Sinking Creek 2 
	Meade, Breckinridge 
	Ky. Fish and Wildlife-NWFD 



NWFD - Northwest Fisheries District 
CFD - Central Fisheries District 

Licking 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 Licking River Management Unit

	11-Digit HUC
	Stream Name
	County 
	Responsible Party

	05090201050 
	Briery Branch 
	Lewis
	Ky. Fish and Wildlife-NEFD 

	05090201060 
	Montgomery Creek 
	Lewis
	Ky. Division of Water 

	05090201060 
	Kinniconick Creek 5 (Fuller Br) 
	Lewis
	Ky. Division of Water 

	05090201060 
	Trace Creek 
	Magoffin
	Ky. Division of Water 

	05090201060 
	Kinniconick Creek 6 (Long Br) 
	Lewis
	Ky. Division of Water 

	05090201060 
	Straight Fork 
	Lewis
	Ky. Division of Water 

	05090201060 
	Indian Creek 
	
	Ky. Division of Water 

	05090201060 
	Briery Creek (Buck Lick Branch) 
	Lewis
	Ky. Division of Water 

	05090201060 
	Laurel Fork 2 (Mills Branch) 
	Lewis
	Ky. Division of Water 

	05090201060 
	Grassy Fork 
	Lewis
	Ky. Division of Water 

	05090201070 
	Salt Lick Creek 
	Lewis
	Ky. Fish and Wildlife-NEFD 

	05090201120 
	Crooked Creek 
	Lewis
	Ky. Fish and Wildlife-NEFD 

	05090201230 
	Lee Creek 
	Mason
	Ky. Fish and Wildlife-NEFD 

	05090201290 
	Bracken Creek 
	Bracken
	Ky. Fish and Wildlife-NEFD 

	05090201330 
	Locust Creek 2 
	Bracken
	Ky. Fish and Wildlife-FEFD 

	05090201330 
	Goose Creek 
	Bracken
	Ky. Fish and Wildlife-NEFD 

	05090201390 
	Twelve Mile Creek 2 (Brush Ck) 
	Campbell
	Ky. Fish and Wildlife-NEFD 

	05090201440 
	Fourmile Creek 
	Campbell
	Ky. Fish and Wildlife-NEFD 

	05090203040 
	Dry Creek 2 
	Kenton
	Ky. Fish and Wildlife-CFD 

	05090203140 
	Woolper Creek 1 (Double Lick Ck) 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203190 
	Gunpowder Creek 2 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203190 
	South Fork Gunpowder Creek 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203200 
	Big Bone Creek (Gum Branch) 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203200 
	Mud Lick Creek 2 (Fuller Branch) 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203200 
	Mud Lick Ck 3 (Buzzard Branch) 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203200 
	Big South Fork 1 
	Gallatin
	Ky. Division of Water 

	05090203200 
	McCoys Fork 1 
	Boone
	Ky. Fish and Wildlife-CFD 

	05090203210 
	Big Sugar Creek 
	Gallatin
	Ky. Division of Water 

	05090203240 
	Dry Creek 1 
	Gallatin
	Ky. Fish and Wildlife-CFD 

	05090203240 
	Craigs Ck 2 (Vera Cruz Branch) 
	Gallatin
	Ky. Fish and Wildlife-CFD 

	05090203250 
	Stephens Creek 
	Gallatin
	Ky. Fish and Wildlife-CFD 

	05090203290 
	McCools Creek 
	Carroll
	Ky. Fish and Wildlife-CFD 

	05100101010 
	Licking River 42 (Elk Creek) 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101010 
	Oakley Creek 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101010 
	Licking River 39 (Straight Fork) 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101010 
	Trace Fork 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101010 
	Mash Fork 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101020 
	Middle Fork Licking River 
	Magoffin
	Ky. Division of Water 

	05100101030 
	Johnson Crk (Left Fk Johnson Ck) 
	Robertson, Mason 
	Ky. Fish and Wildlife-EFD 

	05100101040 
	Rockhouse Creek 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101040 
	Lick Creek (Saylersville N) 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101040 
	Licking River 36 or 37* (Grape Ck) 
	Magoffin
	Ky. Fish and Wildlife-EFD 

	05100101050 
	Left Fork White Oak Creek 
	Bath
	Ky. Fish and Wildlife-EFD 

	05100101060 
	Straight Creek (Big Mandy Creek) 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101060 
	Fannins Fork 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101060 
	Elk Fork 1 (Lick Fork) 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101060 
	Williams Creek (Coffee Creek) 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101070 
	Caney Creek 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101080 
	Grassy Creek 2 (Long Branch) 
	Morgan
	Ky. Division of Water 

	05100101080 
	Murphy Fork (tentative) 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101080 
	Sellard Fork (Salem Fk) (tentative) 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101080 
	Caskey Fk (Nickle Fork) (tentative) 
	Morgan
	Ky. Fish and Wildlife-EFD 

	05100101090 
	Blackwater Creek (Open Fork) 
	Morgan
	US Forest Service 

	05100101090 
	Broke Leg Creek 
	Morgan
	Ky. Division of Water 

	05100101090 
	Blackwater Ck 2 (Cave Run Lake) 
	Morgan
	Ky. Division of Water 

	05100101100 
	North Fork Creek 3 (Road Fk) 
	Magoffin
	Ky. Division of Water 

	05100101110 
	Beaver Creek 6 (Meyers Fork) 
	Menifee
	US Forest Service 

	05100101110 
	Brushy Fork 1 (Botts Fork) 
	Menifee
	US Forest Service 

	05100101120 
	Knox Hill Branch 
	Fleming
	US Fish & Wildlife Service 

	05100101130 
	North Fork Triplett Crk 3 (Dry Br) 
	Rowan
	US Forest Service 

	05100101130 
	Rock Fork 
	Rowan
	US Forest Service 

	05100101130 
	Triplett Creek 4 (Perry Branch) 
	Rowan
	US Forest Service 

	05100101130 
	Bull Fork 
	Rowan
	Ky. Division of Water 

	05100101130 
	Christy Creek 
	Rowan
	US Forest Service 

	05100101130 
	Wallace Branch 
	Rowan
	US Forest Service 

	05100101130 
	Triplett Creek 2 (Hungry Branch) 
	Rowan
	Ky. Division of Water 

	05100101140 
	Salt Lick Creek 
	Bath
	US Forest Service 

	05100101150 
	Mill Creek (Little Mill Creek) 
	Harrison, Bath 
	Ky. Fish and Wildlife-NEFD 

	05100101150 
	Pricky Ash Creek (tentative) 
	Bath
	Ky. Fish and Wildlife-NEFD 

	05100101150 
	Slate Creek 3 (Spencer Creek) 
	Bath
	Ky. Fish and Wildlife-NEFD 

	05100101150 
	Slate Creek 4 (Clay Lick Branch) 
	Bath
	Ky. Fish and Wildlife-NEFD 

	05100101150 
	Spruce Creek 
	Montgomery 
	Ky. Fish and Wildlife-NEFD 

	05100101160 
	Fox Creek 2, 3, or 4* (Indian Ck) 
	Fleming
	Ky. Division of Water 

	05100101160 
	Sand Lick Creek 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101160 
	Brushy Fork 2 (Anderson Branch) 
	Nicholas
	Ky. Fish and Wildlife-NEFD 

	05100101160 
	Fox Creek 1 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101160 
	Fox Creek 5 (Storey Branch) 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101160 
	Crane Creek 
	Rowan
	Ky. Fish and Wildlife-NEFD 

	05100101160 
	Rock Lick Creek 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101170 
	Locust Ck 2 (Mud Sock Br) (tent.) 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101170 
	Hillsboro Branch (tentative) 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101170 
	Locust Creek 1 (South Lick Br) 
	Fleming
	Ky. Fish and Wildlife-NEFD 

	05100101180 
	Cedar Creek 
	Robertson 
	Ky. Fish and Wildlife-NEFD 

	05100101180 
	Beaver Creek 4 (Stony Creek) 
	Robertson 
	Ky. Division of Water 

	05100101180 
	Beaver Creek 1 (Little Beaver Ck) 
	Robertson 
	Ky. Division of Water 

	05100101180 
	Sugar Creek (tentative) 
	Nicholas
	Ky. Fish and Wildlife-NEFD 

	05100101180 
	Licking River 16 (Buchanan Ck) 
	Nicholas
	Ky. Division of Water 

	05100101180 
	Stony Creek 
	Nicholas
	Ky. Fish and Wildlife-NEFD 

	05100101180 
	Licking River 17 (Main Stem) 
	Nicholas
	Ky. Division of Water 

	05100101180 
	Scrubgrass Creek 
	Nicholas
	Ky. Fish and Wildlife-NEFD 

	05100101180 
	Cassidy Creek 
	Nicholas
	Ky. Fish and Wildlife-NEFD 

	05100101180 
	Little Flat Creek 
	Fleming, Nicholas 
	Ky. Fish and Wildlife-NEFD 

	05100101190 
	Flat Creek 
	Bath
	Ky. Fish and Wildlife-NEFD 

	05100101210 
	Johnson Creek (Bee Lick) 
	Robertson 
	Ky. Fish and Wildlife-NEFD 

	05100101220 
	Willow Creek 
	Bracken
	Ky. Division of Water 

	05100101220 
	Shannon Creek 
	Mason
	US Fish & Wildlife Service 

	05100101220 
	N. Fk Licking River 6 (Indian Run) 
	Mason
	Ky. Division of Water 

	05100101220 
	Clarks Run 
	Mason
	US Fish & Wildlife Service 

	05100101220 
	Lees Creek 
	Mason
	US Fish & Wildlife Service 

	05100101220 
	Mill Creek 
	Mason
	Ky. Division of Water 

	05100101220 
	Powderlick Branch 
	
	US Fish & Wildlife Service 

	05100101230 
	Flour Creek 
	Pendleton 
	US Fish & Wildlife Service 

	05100101230 
	Licking River 5 
	Butler
	Ky. State Nature Preserves 

	05100101230 
	Blanket Creek 
	Pendleton 
	US Fish & Wildlife Service 

	05100101230 
	Richland Creek 
	Pendleton 
	US Fish & Wildlife Service 

	05100101250 
	North Fork Grassy Creek 
	Pendleton 
	Ky. State Nature Preserves 

	05100101250 
	South Fork Grassy Creek 
	Pendleton 
	Ky. State Nature Preserves 

	05100101250 
	Middle Fork Grassy Creek 1 
	Pendleton 
	Ky. Division of Water 

	05100101260 
	Phillips Creek 
	Campbell
	US Fish & Wildlife Service 

	05100101270 
	Bowman Creek 
	Kenton
	Ky. State Nature Preserves 

	05100101280 
	Cruises Creek 
	Kenton
	Ky. State Nature Preserves 

	05100101290 
	Banklick Creek 1 (Brushy Fork) 
	Kenton
	Ky. Division of Water 

	05100102010 
	Big Brushy Creek 1 (Wilbur Run) 
	Nicholas
	Ky. Division of Water 

	05100102010 
	Somerset Creek 
	Montgomery 
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Hinkston Creek 2 (Brush Creek) 
	Bourbon, Nicholas 
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Hinkston Creek 5 
	Bourbon, Nicholas 
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Blacks Creek 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Hinkston Creek 3 (Long Branch) 
	Bourbon, Nicholas 
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Boone Creek 
	Nicholas, Boone 
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Hinkston Creek 6 (Lane Branch) 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102010 
	Grassy Lick Creek 
	Montgomery 
	Ky. Fish and Wildlife-SEFD 

	05100102020 
	Stoner Creek 2 (Kennedy Creek) 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102020 
	Copper Run 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102020 
	Flat Run
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102020 
	Houston Creek 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102020 
	Stoner Creek 3 (Little Stoner Ck) 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102020 
	Hutchison Creek 
	Bourbon
	Ky. Fish and Wildlife-SEFD 

	05100102030 
	Strodes Creek 3 (Hancock Creek) 
	Bourbon
	Ky. Division of Water 

	05100102040 
	Short Creek 
	Pendleton 
	US Fish & Wildlife 

	05100102040 
	Crooked Creek 
	Pendleton, Grant 
	US Fish & Wildlife 

	05100102050 
	Silas Creek 
	Bourbon, Harrison 
	US Fish & Wildlife 

	05100102060 
	Mill Creek 
	Harrison
	Ky. Division of Water 

	05100102080 
	Raven Creek 
	Harrison
	Ky. Division of Water 

	05100102090 
	Fork Lick Creek (Little Fork) 
	Pendleton 
	Ky. Division of Water 



CFD = Central Fisheries District *Final site selection dependent upon field reconnaissance 
NEFD = Northeastern Fisheries District 
SEFD = Southeastern Fisheries District 
EFD = Eastern Fisheries District 

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. 

	Metropolitan Sewer District (Louisville-Jefferson County) 
	fish and macroinvertebrates 

	Eastern Kentucky Univ. 
	fish and macroinvertebrates 


	Ky. Division of Water 
	fish, algae, macroinvertebrates 


	Ky. Fish and Wildlife Service 
	fish 


	Ky. State Nature Preserves Commission 
	fish (one site for macroinvertebrates) 


	US Fish & Wildlife 
	fish 

	US Forest Service 
	macroinvertebrates 


FREQUENCY 

Each site will be sampled once between April and October of 1999. 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 (90-100 sites); Division of Water (50-55 sites); U.S. Forest Service (15 sites); Division of Water probabilistic sites (60-70 sites); Kentucky State Nature Preserves Commission (10-12 sites); and the U.S. Fish and Wildlife Service (12 sites). The number of sites will vary depending on time and weather conditions. 

TOXICITY TESTING SITES



OBJECTIVES COVERED

Whole effluent toxicity (WET) monitoring at KPDES-permitted outfalls will determine permit compliance. Sediment toxicity testing will be conducted in to begin 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 will 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: 16 

Sediment bioassays: 3 (sites will be determined at a later date) 

PARAMETERS

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

FREQUENCY

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 year. 

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. 

Locations

Fish tissue samples will be collected at the same sites targeted for surface water-quality sampling. 

Number of sites

12 samples collected within the Salt Basin Management Unit 
13 samples within the Licking Basin Management Unit 

2 at Taylorsville and 2 Cave Run Lakes 

29 total number of sites in the Licking/Salt 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 



Basin groundwater sampling sites were selected after staff surveyed each county for suitable sampling sites, including springs and wells. Sites were selected after Division of Water staff presented recommendations and options to interested monitoring partners and team members. 

OBJECTIVES 

The basin groundwater network will support a description of current conditions and may characterize the impacts of predominant land uses or other site-specific information. 

SITES

Criteria for site selection

Sites were selected so as to provide a geographic distribution of sites that represent predominant land uses and differing geology and flow regimes within the basin units. Preference was given to sources of public water systems, sites adjacent to surface water quality or biological monitoring sites, and base level springs or wells (over perched springs or wells above base level). Site selection was also affected by ease of access and permission from owner. 

Number of sites

At least 30 groundwater sites will be sampled: 15 each in the Salt and Licking Basin Management Units. 

Salt River Unit Locations

The following table lists the basin groundwater sites in the Salt River Management Unit. See map in Appendix A for locations. 

	Targeted Basin Groundwater Sampling Sites in the Salt River Management Unit

	County
	Drains to
	Geology
	Land Use
	Type
	Flow

	Anderson
	Trib. to Hammond Ck 
	limestone 
	pasture
	spring
	0.05 cfs 

	Boyle
	Chaplin River 
	limestone 
	pasture
	spring
	4 cfs 

	Boyle
	Chaplin River 
	limestone 
	pasture/woods 
	spring
	5 cfs

	Breckenridge 
	Sinking Creek 
	limestone 
	forest
	spring
	5-10 cfs 

	Casey
	Rush Branch 
	limestone 
	pasture 
	spring
	4 gpm 

	Jefferson
	Beargrass Creek 
	limestone 
	urban 
	spring
	0.30 cfs 

	Marion
	Goose Creek
	limestone
	pasture
	spring 
	0.1 cfs

	Meade
	Ohio River 
	limestone 
	forest, park 
	spring
	2 cfs

	Mercer
	Dry Branch
	limestone
	pasture
	spring 
	6 cfs

	Mercer
	Tributary to Salt River 
	limestone 
	pasture, feedlot 
	spring
	6 cfs

	Nelson
	Tributary to Beech Fk 
	limestone 
	pasture
	spring
	0.1 cfs 

	Nelson
	Tributary to Cox Ck 
	limestone 
	pasture
	spring
	0.1 cfs 

	Oldham
	Currys Fork
	limestone
	urban
	spring 
	0.05 cfs

	Shelby 
	Trib. to Brashears Ck 
	limestone 
	rural town 
	spring
	0.1 cfs

	Spencer
	Tributary to Salt River 
	limestone 
	pasture
	spring
	15 gpm 

	Washington
	Yokum Branch 
	limestone/shale 
	pasture
	spring
	0.1 cfs 


Licking River Unit Locations
The following table lists the basin groundwater sites in the Licking River Basin Management Unit. See also map in Appendix A. 

	Targeted Basin Groundwater Sampling Sites in the Licking River Management Unit

	County
	Drains to
	Geology
	Land Use
	Site Type
	Flow

	Bath
	Little Slate Creek 
	dolomite
	pasture
	spring 
	1.25 cfs

	Bourbon
	Cooper Run
	limestone
	pasture 
	spring
	0.2 cfs

	Bourbon
	Scott Creek
	limestone
	pasture 
	spring
	0.2 cfs

	Fleming
	Town Branch
	limestone
	pasture 
	spring
	0.15 cfs

	Fleming
	Stockton Creek 
	shale/ 

limestone 
	woods
	spring
	0.05 cfs 

	Harrison
	Beaver Creek
	limestone
	pasture/woods 
	spring
	2 cfs

	Lewis
	Quicks Run 
	limestone
	forest
	spring 
	2 cfs

	Menifee
	Meyers Fork
	dolomite
	forest 
	spring
	0.2 cfs

	Morgan
	North Fork Creek 
	limestone
	forest
	spring 
	7 gpm

	Morgan
	Lower Long Branch 
	
	mostly forest 
	spring
	5 gpm

	Robertson
	Tributary to Licking River 
	limestone
	pasture
	spring 
	0.15 cfs

	Rowan
	Andy White Branch 
	limestone
	forest
	spring 
	0.05 cfs

	Rowan
	Pickett Branch 
	limestone
	forest/pasture 
	spring
	0,15 cfs

	Boone
	Ohio River 
	alluvium
	nursery
	well 
	375 gpm

	Bracken
	Ohio River
	alluvium
	urban 
	well
	? 

	Carroll
	Ohio River
	alluvium
	urban 
	well
	1000 gpm 

	Mason
	Ohio River 
	alluvium
	urban
	well 
	750 gpm


PARAMETERS 

Sites will be sampled for conventional parameters, metals, nutrients, pesticides, and major inorganic ions. 

FREQUENCY 

Basin groundwater sampling sites will be sampled quarterly. 

RESPONSIBLE PARTIES 

The Division of Water is responsible for the groundwater sampling sites. 

TARGETED BASIN STREAM SURFACE WATER SITES



Basin surface water quality sites were selected for both the Salt and the Licking basin with input from the Salt and Licking River basin teams. In addition, the monitoring teams provided input and suggestions for site locations based on land use and personal knowledge. Resources allowed for a total of 25 sites for water quality sampling between the two basins. 

OBJECTIVES (SALT AND LICKING BASIN UNITS)

The basin surface water sampling network supports the objectives of describing current conditions, characterizing least impacted streams, characterizing the impacts of predominant land uses, and meeting TMDL needs. 

SITES 

The tables provided in the following sections list the surface water sites to be sampled and an indication of the purpose of the site in the selection. Of the 25 sites available, 12 were selected in the Salt River basin and 13 were selected in the Licking River basin. 

Criteria for site selection (Salt and Licking basin units) 

Sites were generally selected at the lower end of 11-digit catalogue units (hydrologic unit codes). When possible, surface water and biological sites were located at the same sampling point to provide multiple lines of evidence. Site selection criteria for the different monitoring objectives included: 

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. Some sites were included to meet data needs for TMDL calculation. 

Predominant land-use sites: Predominant lands use sites were chosen in watersheds with generally homogenous land uses for the purpose of developing a water-quality database for these various land-use types. Land uses that were targeted in this cycle included: urban, agriculture, and silviculture. In the Salt Basin, several sites were selected to obtain data from areas with rapidly changing land use. All land-use sites were located by reviewing land use data and conferring with team members and other people with knowledge about land-use activities in the basin units. 

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

Number of sites

Twenty-five water quality sampling sites were selected: 12 in the Salt Unit and 13 in the Licking Unit. 

Least impacted: 4 sites were selected - 2 in the Salt Unit and 2 in the Licking Unit 

TMDL: 5 TMDL sites were selected - 1 in the Salt Unit and 4 in the Licking Unit. 

Agricultural land use: 6 sites were selected in watersheds dominated by agriculture -4 in the Salt Unit and 2 in the Licking Unit. 

Urban land use: 5 sites were selected in watersheds dominated by urban areas - 3 in the Salt Unit and 2 in the Licking Unit. 

Special-development land use: 1 site was selected in the Salt Unit in a watershed where rapid urban development is expected. 

Silviculture: Four sites were selected in watersheds dominated by silviculture - two in the Salt Unit and two in the Licking Unit. 

USGS gage: One site selected for flow-related and pollutant loading purposes. 

Salt River Unit locations

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

	Targeted Basin Surface Water Sampling Sites in the Salt River Management Unit

	Site
	Site Type and Comments

	Brashears Creek (Spencer County) 
	Predominant land use is agriculture. 

	Chaplin River (Washington County) 
	Least impaired site 

	Wilson Creek (Bullitt/Nelson County) 
	Least impaired site 

	Brooks Run in Floyds Fork WS (Bullitt County) 
	TMDL site. This stream is a TMDL site due to low DO, nutrients, fecal coliform, and organic enrichment. 

	Bullskin Creek near Simpsonville (Shelby County) 
	Predominant land use is agricultural. 

	Simpson Creek at HWY 68 (Spencer County) 
	Predominant land use is agriculture. 

	Big Springs (Spencer County) 
	Predominant land uses are agriculture & silviculture. 

	Upper Harrods Creek (Oldham County) 
	Predominant land use is urban. 

	Clear Creek at HWY 55 (Shelby County) 
	Predominant land use is urban. 

	North Fork Curry Creek (Oldham County) 
	Predominant land use is urban. 

	Otter Creek at HWY 1638 (Meade County) 
	This area is expected to be impacted by urban development. This site may be covered by MSD sampling in the park. 

	Big South Fork of Rolling Fork 
	Predominant land use is silviculture. 


Licking River Unit locations

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

	Targeted Basin Surface Water Sampling Sites in the Licking River Management Unit

	Site
	Site Type and CommentsNETWORKSITES

	South Fork Grassy Creek above Bryant-Griffin Plant Road (Pendleton County) 
	Least-impaired site (tentative) 

	North Fork near Leisure (Morgan County) 
	Least-impaired site 

	Woolper Creek near Bullittsville (Boone County) 
	TMDL site. This stream is a TMDL site due to nutrients, habitat alteration, suspended solids, and organic enrichment/low DO. 

	Four Mile Creek near Alexandria (Campbell County) 
	TMDL site. This stream is a TMDL site due to organic enrichment/low oxygen. 

	Three-mile Creek near Wilder (Campbell County) 
	TMDL site. This stream is a TMDL site due to pathogens and organic enrichment/low oxygen, and nutrients. 

	Banklick Creek at Ky. 1829 (Kenton) 
	TMDL site. This stream is a TMDL site due to nutrients, organic enrichment/low oxygen, habitat alteration, and pathogens. 

	Mill Creek at Cynthiana (Harrison) 
	Predominant land use is agriculture. 

	Flat Creek at Sherbourne (Bath) 
	Predominant land use is agriculture. 

	Strodes Creek near Austerlits (Bourbon) Creek 
	Predominant land use is urban. 

	Triplett Creek near Lakeview Heights (Rowan) 
	Predominant land use is urban. 

	Licking River at Butler (Pendleton) 
	USGS gage site. 

	Broke Leg/Blackwater near 1950 (Morgan) 
	Predominant land use is silviculture. 

	Johnson Creek near mouth (Magoffin) 
	Predominant land use is silviculture 


PARAMETERS AND FREQUENCY (SALT AND LICKING 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 are 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. For example, an urban site type with an M and an E in the dissolved oxygen row will be sampled monthly for DO (12 samples), and 3 additional samples will be collected during an event for a total of 15 samples during the sampling period. Sampling regimes of F, E, and L are suggested; however, the actual number of samples may be more or less. 

	Key to Surface Water Sampling Regime Codes

	Code
	Explanation

	A
	Annually - in the fall 

	A2
	Semi-annually 

	F
	Flow-related sampling periodically - 2 low-flow and 2 high-flow events 

	M
	Monthly sampling on a set schedule 

	M1
	Monthly with 1 high flow each season, plus 1 low-flow fall sample 

	M2
	Bi-monthly 

	R
	Monthly March through July and November, plus on low-flow fall sample 

	S
	Sampled every 6 weeks rather than monthly 

	*
	Wherever feasible, an elevation reference point will be established at each sampling site in order to obtain a measure of relative flow at the time of each sampling event. 


	Surface Water Quality Parameters and Sampling Regimes

	Constituent
	Fixed Site
	Least Impaired
	TMDL Targeted
	Agriculture
	Urban
	Silviculture

	Water Temperature 
	M
	M1
	S & F
	M1
	M1
	M1

	Specific Conductance 
	M
	M1
	S & F
	M1
	M1
	M1

	Dissolved Oxygen 
	M
	M1
	S & F
	M1
	M1
	M1

	BOD
	
	
	S & F
	
	
	M1

	pH
	M
	M1
	S & F
	M1
	M1
	M1

	Alkalinity 
	M
	M1
	S & F
	M1
	M1
	M1

	Chloride
	M
	M1
	S & F
	M1
	M1
	M1

	Sulfates
	M
	M1
	S & F
	M1
	M1
	M1

	Total Suspended Solids 
	M
	M1
	S & F
	M1
	M1
	M1

	Total Organic Carbon 
	M
	M1
	S & F
	M1
	M1
	M1

	Hardness
	M
	M1
	S & F
	M1
	M1
	M1

	Total Metals 
	M
	M1
	S & F
	M1
	M1
	M1

	Total Ammonia 
	M
	M1
	S & F
	M1
	M1
	

	Total Nitrite + Nitrate 
	M
	M1
	S & F
	M1
	M1
	

	Total Kjeldhal 
	M
	M1
	S & F
	M1
	M1
	

	Total Phosphorus 
	M
	M1
	S & F
	M1
	M1
	

	Fecal Coliform 
	M
	M1
	S & F
	M1
	M1
	

	Sediments 
(metals & pesticides) 
	A
	A
	
	
	
	

	Pesticide 507 
	R
	R
	S
	R
	M2
	

	Pesticide 508 
	R
	R
	S
	R
	M2
	

	Pesticide 515.1 
	R
	R
	S
	R
	M2
	

	Pesticide 531.1 
	R
	R
	S
	R
	M2
	

	Glyphosate 
	R
	R
	S
	R
	M2
	

	Semi-Volatiles 
	A2
	A2
	A2
	A2
	A2
	A2

	Flow
	*
	*
	*
	*
	*
	*


RESPONSIBLE PARTIES 

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

LAKE SURFACE WATER SITES



OBJECTIVES

Objectives in the lake monitoring program vary from lake to lake; however, lake monitoring objectives include: detection of trends in trophic status of the lake; information for permit decisions; characterization of ambient water quality; and determination of point and nonpoint source impacts. 

SITES

Criteria for site selection

Significant publicly owned lakes, as determined by the Water Quality Branch, Division of Water. 

Number of sites

Sampling sites in Salt Management Unit: 14 

Sampling sites in Licking Management Unit: 8 

Total number of sites: 22 

Salt River Management Unit locations

	Lakes Sampling Sites in Salt River Management Unit

	Lake Name
	Number sites

	Guist Creek Lake 
	3

	Long Run Park Lake 
	1

	McNeely Lake 
	1*

	Reformatory Lake 
	1*

	Shelby Lake 
	1

	Beaver Lake 
	3

	Marion County Lake 
	1

	Sympson Lake 
	1

	Willisburg Lake 
	1

	Lake Jericho 
	1


*These lakes will have euphotic and hypolimnetic zones analyzed.
Licking River Management Unit locations

	Lake Sampling Sites in Licking River Management Unit

	Lake Name
	Number sites

	A.J. Jolly Lake 
	2

	Doe Run Lake 
	1

	Lake Kincaid 
	2

	Williamstown Lake 
	3


PARAMETERS

Chemical parameters for the lake monitoring program include pH, conductivity, dissolved oxygen, temperature, nitrogen series, phosphorus series, and chlorophyll a. 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. 

FREQUENCY

Lakes are sampled three times per year in the targeted basin during the recreational season; i.e., late April through October. 

RESPONSIBLE PARTIES

The Kentucky Division of Water is responsible for all the lake sampling listed in this section. See Appendix B for additional lake sampling by the U.S. Army Corps of Engineers. 

Appendix A: Maps

All maps are PDF documents. You will need Acrobat Reader in order to view them. If you do not have Acrobat Reader, download it free here. Use the zoom tool in Acrobat Reader to enlarge the maps. 

Salt River Management Unit
GROUNDWATER SAMPLING SITES

SURFACE WATER SAMPLING SITES

COORDINATED MONITORING STRATEGY SITES 



Licking River Management Unit
GROUNDWATER SAMPLING SITES

SURFACE WATER SAMPLING SITES

COORDINATED MONITORING STRATEGY SITES 



Appendix B: Other Monitoring During 1999 - 2000 Study Period

Salt River Basin Management Unit
LOUISVILLE-JEFFERSON COUNTY METROPOLITAN SEWER DISTRICT



The Louisville-Jefferson County Metropolitan Sewer District (MSD) has been actively monitoring within the Salt River Unit for several years. For March 1999 through April 2000, MSD will be collecting data at up to 21 sites (some of the 21 may not be installed during the entire study period). Each of these sites will have a mini-monitor to collect water-quality data for pH, temperature, dissolved oxygen, and conductance. In addition, flow will be monitored at each station by the USGS. Limited biological sampling will take place at several locations within the region on tributaries to the Ohio. An intensive data collection effort is underway for Chenoweth Run, including biological, chemical, and physical data. Special case study data collection will occur as special needs arise during the year. A ten-year data census report and a summary report will be available by summer 1999. 

For more information, contact Jerry Terhune at 502-540-6990. 

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 1999 through March 2000, 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 metals (total). 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. 

For more information go to /watch/salt.htm. 

OHIO RIVER VALLEY WATER SANITATION COMMISSION (ORSANCO)



FIXED NETWORK OF WATER QUALITY SAMPLING SITES

ORSANCO is responsible for monitoring conditions in the Ohio River. Monitoring is intended to detect threats or impairments to the Ohio River and drinking water supplies. 

Biological monitoring

ORSANCO collects fish population data upstream and downstream of selected discharges for the development of biocriteria. ORSANCO has arranged for twice-monthly algae monitoring near Louisville during the summer of 1999. Work will be conducted by Northern Kentucky University. 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. Sites are sampled every other month for physical characteristics, nutrients, metals, organic carbon, suspended solids, trace minerals, 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 Licking River Basin Management Unit of this appendix. 

US ARMY CORPS OF ENGINEERS



The Corps of Engineers collects water quality, flow, rainfall, and other data at Taylorsville. In association with this basin monitoring plan, inflow and tailwater stations will be collected monthly from April 1999 to March 2000. In addition, several lake sites which are typically sampled four times annually between May and September will continue to be sampled with a few additional parameters. The Corps also collects temperature and dissolved oxygen profiles weekly at the dam during summer stratification. Parameters collected at most stations include nutrients, specific ions, TOC, solids, alkalinity, algae, chlorophyll, turbidity, and metals. Macroinvertebrate data are collected at the inflow and tailwater stations annually. For additional information, contact Pat Neichter at 502-582-6739. 

	Corps of Engineers Active Monitoring Sites on Taylorsville Lake

	Station
	Latitude
	Longitude

	2TAR10000
	38-0-20
	85-18-35 

	2TAR10009
	38-0-10
	85-3-40 

	2TAR11102
	38-3-15
	85-13-31 

	2TAR20001
	38-0-20
	85-18-35 

	2TAR20003
	38-0-5
	85-13-12 

	2TAR20006
	37-58-12
	85-10-32 

	2TAR21001
	37-59-35
	85-17-40 

	2TAR21101
	38-1-20
	85-17-10 


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 Salt River Basin Management Unit, the USGS Water Resources Division has 26 established stations. Approximately 15 of these stations are located within Jefferson County and are funded in conjunction with Louisville and Jefferson County Metropolitan Sewer District (MSD). MSD collects limited water-quality data at the same locations as the USGS gaging stations. Other stations in the Salt River Management Unit are jointly funded with the Kentucky Division of Water, the US Corps of Engineers, Bullitt County, and the city of Bardstown. Many of the stations are monitored continuously for stream flow; others are operated for stage only. 

The following stations are located in the Salt River Basin Management Unit. The table includes the site identification number, the site name, and the parties associated with funding the effort at that location. The last column in the table indicates the data collected at the site and whether a continuous gage is present or if a discharge measurement is made only periodically, such as when a sample is collected. 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/. 

	Location of USGS Sites in the Salt River Management Unit

	Site ID 
	Site Name 
	Funding Sources 
	Data & Comments 

	03297900
	Floyds Fork near Pewee Valley 
	USGS & KDOW 
	Q, (Selected QW collected by MSD) 

	03297980
	Long Run near Fisherville 
	USGS & MSD 
	(Selected QW collected by MSD) 

	03298000
	Floyds Fork at Fisherville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03298100
	Pope Lick at Pope Lick Road near Middletown 
	USGS & MSD 
	(Selected QW collected by MSD) 

	03298150
	Chenoweth Run at Gelhaus Lane near Fern Creek 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03298200
	Floyds Fork near Mount Washington 
	USGS & MSD 
	(Selected QW collected by MSD) 

	03298250
	Cedar Creek at Thixton Road near Louisville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	0329800
	Pennsylvania Run at Mount Washington Road near Louisville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03298500
	Salt River at Shepherdsville 
	USGS & KDOW & USCOE 
	Q

	03298470
	Floyds Fork near Shepherdsville 
	USGS & KDOW & USCOE 
	Stage for slope station 

	03298550
	Long Lick near Clermont 
	USGS & Bullitt County 
	Q

	03300400
	Beech Fork at Maud 
	USGS & KDOW 
	Q

	03301500
	Rolling Fork near Boston 
	USGS & USCOE 
	Q

	03301575
	Wilson Creek at Harrison Fork Road near Deatsville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03001900
	Fern Creek at Old Bardstown Road at Louisville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03301940
	Northern Ditch at Okolona 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03301950
	Spring Ditch at Private Drive near Okolona 
	USGS & MSD 
	(Selected QW collected by MSD) 

	03302000
	Pond Creek near Louisville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03302030
	Pond Creek at Pendleton Road near Louisville 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03298135
	Chenoweth Run at Ruckriegel Parkway 
	USGS & MSD 
	Q, (Selected QW collected by MSD) 

	03295890
	Brashears Creek at Taylorsville 
	USCOE, KDOW, USGS 
	Q

	03295400
	Salt River at Glensboro 
	USCOE, KDOW, USGS 
	Q

	03302110
	Otter Creek at Otter Creek Road 
	MSD, USGS 
	(Selected QW collected by MSD) 

	03301000
	Beech Fork at Bardstown 
	USGS & City of Bardstown 
	Q

	03301700
	Mill Creek near Fort Knox 
	USGS & USCOE 
	Q


Licking River Basin Management Unit
DIVISION OF WATER FLORENCE REGIONAL OFFICE



The Division of Water's Regional Office staff in Florence conducts regular sampling at approximately 16 sites in northern Kentucky, with four sites on Banklick Creek, one site on Threemile Creek, and the remaining sites on the Licking River. Temperature and dissolved oxygen are measured on Banklick and Threemile creeks, while fecal coliform, pH, temperature, conductivity, and dissolved oxygen are measured at the other sites. All measurements are normally done on a monthly basis. 

GATEWAY DISTRICT HEALTH DEPARTMENT 



FECAL COLIFORM/FECAL STREPTOCOCCUS STUDY IN SLATE CREEK WATERSHED

[image: image1.png]05100101





The Gateway District Health Department will be sampling 14 sites for fecal coliform and fecal streptoccus on a quarterly basis during the study period. The purpose is to identify areas impacted by either human or animal waste. Sites were selected due to their proximity to housing clusters lacking sewer system access. 
Half of the sites are in tributaries and half on Slate Creek itself (see also map above). Morehead State University will conduct the laboratory work, and Bath County Fiscal Court is providing some funding. 

Also note: The Gateway District Health Department is also applying for a grant to support fecal coliform sampling in the upper reaches of the basin by high school students in Magoffin, Morgan, Menifee, Rowan, and Bath Counties. For more information, contact Mike Mattox at 606-674-6396. 

MOREHEAD STATE UNIVERSITY



FECAL COLIFORM STUDY 

Morehead State University will be sampling for fecal coliforms twice a month at 40 sites throughout the basin. Most of these were selected to follow up Watershed Watch findings from 1998. Some were also selected to provide more data for total maximum daily load calculations in the northern area of the basin unit. Finally, a few sites were selected in watersheds of significant size in which no other water quality monitoring is planned during the study period. The study is funded through the Division of Water, which selected the sites. For more information, contact Dr. Rita Wright, Morehead State University, or Gary Beck, Division of Water, at 502-564-3410. 

NORTH FORK OF TRIPLETT CREEK STUDY

No specifics are available. For more information, contact Dr. Brian Reeder, Morehead State University, at 606-783-2957. 

NORTHERN KENTUCKY SANITATION DISTRICT NUMBER 1



Sanitation District Number 1 may be conducting sampling in the northern end of the Licking River Basin Unit, but plans are uncertain at this time. For more information, contact John Lyons at 606-578-6770. 

NATURAL RESOURCES CONSERVATION SERVICE / DIVISION OF CONSERVATION 



The Fleming Creek watershed has been prioritized through the national Clean Water Action Plan and will receive grant funding in 1999 and through 2003 to conduct citizen-leed surface water-quality sampling throughout the watershed. The Natural Resources Conservation Service and the Kentucky Division of Conservation are cooperating on this pilot project to improve water quality and raise public awareness in selected sub-watersheds of Fleming Creek. This study will require pre-project monitoring. Sites have not yet been finalized. 

OHIO RIVER VALLEY WATER SANITATION COMMISSION (ORSANCO)



ORSANCO is responsible for monitoring conditions in the Ohio River. Monitoring is intended to detect threats or impairments to the Ohio River and drinking water supplies. To meet these objectives, ORSANCO maintains a network of fixed-station water-quality sampling sites. 

BIOLOGICAL MONITORING

ORSANCO collects fish population data upstream and downstream of selected discharges for the development of biocriteria. ORSANCO has arranged for twice-monthly algae monitoring near Louisville during the summer of 1999. Work will be conducted by Northern Kentucky University. 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 and at Meldahl Dam (Bracken County), downstream of the city of Cincinnati, and at Markland Dam (Gallatin County). ORSANCO samples in the Licking River at mile 4.5, upstream of Banklick Creek (Kenton County). Sites are sampled every other month for physical characteristics, nutrients, metals, organic carbon, suspended solids, trace minerals, and barium, chromium, nickel, selenium, and silver. Dioxin sampling is conducted every 50 miles on the Ohio River. 
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During the recreational season (May through October, 1999), ORSANCO will sample for bacteria five times per month in the Cincinnati area, downstream of Anderson Ferry. It is likely that ORSANCO will also conduct a special wet-weather event-based study in this area for bacteria and other parameters. 

ORSANCO conducts organics sampling at the Cincinnati waterworks, concentrating on volatile organics. This is a spills detection program. For more information about ORSANCO monitoring, contact Jason Heath or Jim Gibson at 513-231-7719. 

ARMY CORPS OF ENGINEERS



The Corps of Engineers collects water quality, flow, rainfall, and other data at Cave Run Lake. In association with this basin monitoring plan, inflow and tailwater stations will be collected monthly from April 1999 to March 2000. In addition several lake sites which are typically sampled four times annually between May and September will continue to be sampled with a few additional parameters. The Corps also collects temperature and dissolved oxygen profiles weekly at the dam site during summer stratification. Parameters collected at most stations include nutrients, specific ions, TOC, solids, alkalinity, algae, chlorophyll, turbidity, and metals. Macroinvertebrate data are collected at the inflow and tailwater stations annually. For additional information, contact Pat Neichter at 502-582-6739. 

	Corps of Engineers Active Monitoring Stations on Cave Run Lake

	Station
	Latitude
	Longitude

	2CRR10000
	38-7-8
	83-32-9 

	2CRR10005
	37-56-27
	83-16-35 

	2CRR16001
	37-56-27
	83-16-58 

	2CRR20001
	38-7-9
	83-31-37 

	2CRR20002
	38-4-14
	83-27-45 

	2CRR20003
	37-57-6
	83-20-22 

	2CRR20004
	38-3-9.1
	83-23-4.2 

	2CRR20178
	38-5-15
	83-31-17 

	2CRR20198
	38-2-10
	83-25-20 


WATERSHED WATCH



See the section on Watershed Watch under the Salt River basin discussion of other monitoring activities in the basin. 

US GEOLOGICAL SURVEY



The following stations are located in the Licking River Basin Management Unit. The table includes the site identification number, the site name, and the parties associated with funding the effort at that location. The last column in the table indicates the data collected at the site and whether a continuous gage is present or if a discharge measurement is made only periodically, such as when a sample is collected. 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/. 

	Location of USGS Sites in the Licking River Region

	Site ID 
	Site Name 
	Funding Sources 
	Data & Comments 

	03248500
	Licking River near Salyersville 
	USCOE
	Q

	03250310
	Rock Lick Ck above Unnamed Trib. near Sharkey 
	Ky. Division of Waste Management, USGS 
	Q

	03250322
	Rock Lick Creek at State Highway 158 near Sharkey 
	Ky. Division of Waste Management, USGS 
	Q

	03251200
	North Fork Licking River near Mt. Olivet 
	KDOW, USGS 
	Q

	03252300
	Hinkston Creek near Carlisle 
	KDOW, USGS 
	Q

	03253500
	Licking River at Catawba 
	USCOE
	Q

	03237250
	Kinniconick Creek at Tannery 
	KDOW, USGS 
	Q


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 

Metals 
Total and dissolved 

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

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: Planning Considerations for Next Sampling Cycle
This section is included to record some of the issues and considerations raised, but not addressed, through the monitoring planning process. Among the issues were: 

Characterize sedimentation patterns and problems

While this objective was discussed extensively, and considered to be very important, it was not possible to adequately address this issue given the limited resources. 

Analysis for other parameters

Laboratory resources were not available to support the analyses of all priority pollutants, PAH's (poly-aromatic hydrocarbons) at all the water-quality sites. 

Literature review 

Another concern raised by the group was the need to conduct a thorough literature review for the study areas. While many workers in this field routinely stay abreast of the literature, there has never been a comprehensive literature review or summarization of information available on the targeted basins. 

Air monitoring 

The Division for Air Quality is responsible for air quality monitoring and has a statewide ambient monitoring network. Their work was not addressed in this report. It is acknowledged that air quality and air deposition can play a major role in pollutant loading in some circumstances. Air quality monitoring should be taken into consideration in the next round of monitoring planning. 

Appendix E: Contact information

Pamla Wood, Licking River Basin Unit Coordinator 
Kentucky Division of Water 
14 Reilly Road 
Frankfort, Ky. 40601 
Phone: 502-564-3410 
Fax: 502-564-0111 
Email: pamla.wood@mail.state.ky.us
Allison Shipp, Salt River Basin Unit Coordinator 
US Geological Survey, Water Resources Division 9818 Bluegrass Parkway 
Louisville, Ky. 40299 
Phone: 502-493-1942 
Fax: 502-493-1909 
Email: aashipp@usgs.gov
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
Watershed Management Web Site: /dow/watrshd.htm 
