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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 Four Rivers and Upper Cumberland 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 sites will be sampled: more than for biology, for surface water quality, for ground water quality, for sediment quality, for flow, effluent toxicity, 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 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 2000-2001 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 Upper Cumberland and Four Rivers basin cycles began in July 1999. This document represents the effort to plan and coordinate strategic monitoring for the basin management unit 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

Upper Cumberland River Management Unit Team 

Appalachian Science in the Public Interest- Daniel Bond 
Cooperative Extension Services - Annie Goodhue, Cheryl Witt, Rob Miller 
Cumberland Valley Area Development District - John Bruner 
Cumberland Valley Resource Conservation and Development District - Rodney Hendrickson 
Environmental Task Force - Lonnie Saylor 
Ky. Department for Fish and Wildlife - Doug Stephens, John Williams 
Ky. Division of Forestry - Matt Richey, Guy Baker 
Ky. Division of Water

Frankfort Office - Morgan Jones 
London Regional Office - Joan Garrison 


Nashville Corps of Engineers - Mark Campbell 
PRIDE – Carol Cox 
Rockcastle River Rebirth - Jerry Waddle 
U.S. Army Corps of Engineers - Richard Tippit

U.S Office of Surface Mining - Dave Beam 
U.S. Fish and Wildlife Service - Steve Alexander 
Watershed Watch - Jeff Litteral 
Big South Fork National River and Recreation Area - Steve Bakaletz

Four Rivers Management Unit Team


District Health Departments 
Purchase District – Eddy Seay 
Pennyrile District - Don Robertson 
Elf Atochem North America, Inc. - Donald Swearingen 
Hancock Biological Station - David White 
Ky. Division of Water

Paducah Regional Office – Joe Devers 
Madisonville Regional Office – Shannon Sutton, Ed Carroll


Ky. Department of Fish and Wildlife Resources – Paul Rister 
Marshall County Cooperative Extension Service - Daryl Tichenor 
Marshall County Health Department - Jim Siress 
Murray State University – Dr. Peter Whaley, Jane Benson 
Paducah-McCracken County Joint Sewer Agency - Kevin Murphy 
Purchase Area Development District – Mark Davis 
Tn. Valley Authority - Billy Smith 
U.S.D.A. Forest Service, Daniel Boone National Forest – Tony Luciano 

U.S.D.A. Purchase Resource Conservation and Development Foundation – Bob Johnson 


U.S. Fish and Wildlife Service – Steve Alexander 
Basin Coordinator Assistant - Robert Wise


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: 
Cumberland Valley District Health Department - Dan Davis 
University of Kentucky/KY Geological Survey - Steve Fisher 
Ky. Department of Agriculture, Pesticides Division – Ernest Collins 
Ky. Department of Fish and Wildlife – Benjy Kinman, Jim Axon, and Doug Stephens 
Ky. Department for Surface Mining Reclamation and Enforcement - Richard Wahrer Ky. Division of Forestry – Cary Perkins, and Tom Gilmour 
Ky. Division of Water 

KPDES Permits – Kevin Ruhl 
Groundwater – James Webb 
Water Quality – Terry Anderson 

Nonpoint Source – Steve McMurray and Rodney Pierce 
Ecological Support – Mike Mills 
Standards and Specifications – Tom VanArsdall and Giles Miller

 
Watershed Management - Lee Colten, Steve Bolssen and Pamla Wood


Ky. Water Resources Research Institute – Lindell Ormsbee and Nel Ruffin 
U.S.D.A. Forest Service, Daniel Boone National Forest – Vicki Bishop and Jon Walker 
U.S. Geological Survey - Allison Shipp 

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, targeted sites selected for special studies for such purposes as TMDLs. Within the Upper Cumberland and Four 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. Examples of these "islands" of monitoring within the larger basin unit were the Tennessee Valley Authority's lower basin, Big South Fork River and Recreation Area, Daniel Boone National Forest, Wild Rivers Corridors, Cumberland Gap National Historic Park, US Army Corps of Engineers reservoirs, and Murray State University's Hancock Biological Station and research stations on Lake Barkley. 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 2000-2001 monitoring period, the group started work from the objectives used in the previous three basins (Kentucky, Salt and Licking, 1997-1999). These were discussed at a Fall meeting attended by representatives of watershed partners and members of the Four Rivers and Upper Cumberland basin teams 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 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 Upper Cumberland and Four 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.

	Upper Cumberland and Four Rivers Basin Management Unit Site Commitments

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

	Division of Water
	UC: 50

FR: 35
	UC: 28

FR: 20
	UC: 16

FR: 5
	UC: 10

FR: 7
	UC: 120

FR: 74
	UC: 6

FR: 4

	US Army Corps of Engineers
	UC: 37

FR: 11
	--
	1
	--
	--
	UC: 10

FR: 3

	US Geological Survey
	--
	--
	--
	--
	--
	UC: 3

FR: 2

	Big South Fork National Park
	UC: 6
	--
	--
	--
	--
	--

	Tennessee Valley Authority
	6
	--
	1
	--
	13
	--

	KY. Dept. of Fish and Wildlife
	--
	--
	--
	UC: 10

FR: 7
	UC: 54

FR: 38
	--

	US Fish and Wildlife Service
	--
	--
	--
	--
	FR: 3
	--

	ORSANCO
	FR: 5
	--
	--
	--
	--
	--

	US Forest Service
	--
	--
	--
	--
	UC: 13
	--

	Murray State University
	30
	--
	--
	--
	39
	--

	Cabinet for Health Services
	--
	--
	--
	--
	--
	FR: 3

	Watershed Watch*
	UC: 67

FR: 33
	 
	 
	 
	 
	 


UC = Upper Cumberland; FR = Four Rivers

*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.

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 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 are needed in order to statistically characterize the reference biological condition.

Number of sites

There are forty-seven Reference Reach sites in the study area: 29 in the Upper Cumberland River Basin Unit and 18 in the Four Rivers Basin Unit. (There are almost 50 sites statewide.)

Location

Reference Reach sites in the Upper Cumberland River Basin Unit and the Four Rivers 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 Upper Cumberland Management Unit

	Station ID
	Stream Name
	River Mile
	County

	REF02046002
	Bad Branch
	0.2
	Letcher

	REF02006024
	Bark Camp Creek
	2.5
	Whitley

	REF02041002
	Brownies Creek
	10.0
	Bell

	REF02012002
	Brushy Creek
	3.5
	Pulaski

	REF02012001
	Buck Creek
	28.9
	Pulaski

	REF02018004
	Bunches Creek
	0.2
	Whitley

	REF02006023
	Cane Creek
	7
	Laurel

	REF02013002
	Cogur Fork
	0.1
	McCreary

	REF02006028
	Dog Slaughter Creek
	0.2
	Whitley

	REF02006026
	Eagle Creek
	3
	McCreary

	REF02044001
	Fugitt Creek
	0.9
	Harlan

	REF02023002
	Horse Lick Creek
	1.9
	Jackson

	REF02002002
	Howards Creek
	0.8
	Clinton

	REF02002001
	Illwill Creek
	6.2
	Clinton

	REF02013001
	Indian Creek
	4.5
	McCreary

	REF02024002
	Laurel Fork
	3.2
	Jackson

	REF02006022
	Little South Fork
	31.1
	Wayne

	REF02001002
	Marrowbone Creek
	10.9
	Cumberland

	REF02014003
	Marsh Creek
	12.6
	McCreary

	REF02024001
	Middle Fork Rockcastle River
	3.2
	Jackson

	REF02001003
	Mud Camp Creek
	3.8
	Cumberland

	REF02006029
	North Fork Dog Slaughter Creek
	0
	Whitley

	REF02046003
	Poor Fork Cumberland River
	45.4
	Letcher

	REF02037017
	Shillalah Creek
	0.4
	Bell

	REF02019002
	Sinking Creek
	9.5
	Laurel

	REF02006025
	South Fork Dog Slaughter Creek
	3.6
	Whitley

	REF02003001
	Spring Creek
	7.2
	Clinton

	REF02002003
	Sulphur Creek
	2.0
	Clinton

	REF02021002
	Wood Creek
	0.3
	Laurel

	 
	Beaver Creek
	 
	McCreary


	Reference Reach Sites in the Four Rivers Management Unit

	Station ID
	Stream Name
	River Mile
	County

	REF20005003
	Laura Furnace Creek
	0.4
	Trigg

	REF20005004
	Crooked Creek
	4.8
	Trigg

	REF20005005
	Franklin Creek
	0.3
	Trigg

	REF20015001
	West Fork Red River
	16.4
	Christian

	REF20020007
	Whippoorwill Creek
	4.3
	Logan

	REF07002001
	Shawnee Creek
	10.61
	Ballard

	REF07006001
	West Fork Mayfield Creek
	8.85
	Carlisle

	REF07014003
	Little Cypress Creek
	0.01
	Hickman

	REF07014004
	Brush Creek
	3.3
	Graves

	REF07017001
	Running Slough
	2
	Fulton

	REF07023002
	Bayou De Chien
	20.68
	Hickman

	REF07023003
	South Fork Bayou De Chien
	2.7
	Graves

	REF07027001
	Terrapin Creek
	5.35
	Graves

	REF09010001
	Panther Creek
	1.2
	Graves

	REF09010002
	Soldier Creek
	1.1
	Marshall

	REF09010003
	Soldier Creek
	2.6
	Marshall

	REF09016001
	Blood River
	15.1
	Calloway

	REF09016002
	Panther Creek
	1
	Calloway

	 
	Crooked Creek
	 
	Trigg

	 
	Middle Fork Massac Creek
	 
	McCracken

	 
	Massac Creek
	 
	McCracken

	 
	Coefeld Creek
	 
	Crittenden

	 
	Bayou Creek
	 
	Livingston

	 
	Hurricane Creek
	 
	Crittenden

	 
	Shawnee Creek
	 
	Ballard

	 
	Humphrey Creek
	 
	Ballard


 

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 eighteen groundwater monitoring fixed network sites in the study area: four springs and one well in the Upper Cumberland River Unit, and five springs and eight wells in the Four Rivers Unit. (There are 70 sites statewide.)

	Groundwater Fixed Network Sites in the Upper Cumberland River Management Unit

	Site
	Comments

	Trinity Spring (Pulaski County)
	Spring

	Fred Mullins PWS (Rockcastle County)
	Spring

	Nevisdale Elementary PWS (McCreary County)
	Well

	Joe Rose Spring (McCreary County)
	Unregulated public access spring

	Waseoto Spring (Bell County)
	Unregulated public access spring


	Groundwater Fixed Network Sites in the Four Rivers Management Unit

	Site
	Comments

	Bandana PSW (Ballard County)
	Well

	Donoho (Ballard County)
	Private Well

	Bardwell PWS (Carlisle County)
	Well

	Aqua/Kentucky PWS (Hickman County)
	Well

	Fulton PWS (Fulton County)
	Well

	Hickory PWS (Graves County)
	Well

	Murray PWS (Calloway County)
	Well

	North Marshall PWS (Marshall County)
	Well

	Gumm Spring (Livingston County)
	Unregulated public access spring

	Cadiz PWS (Trigg County)
	Spring

	Merriwhether Spring PWS (Todd County)
	Spring

	Pleasant Grove Spring (Logan County)
	Spring

	Auburn PWS (Logan 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 Four Rivers 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 reaches of most 8-digit cataloging units are 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 13 fixed water quality-sampling sites in these basin units: eight in the Upper Cumberland and five in the Four Rivers. (There are 71 sites statewide.)

Upper Cumberland 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 Upper Cumberland River Basin 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 Upper Cumberland River Management Unit

	Site
	County

	Cumberland River at Cumberland Falls 
	McCreary

	Cumberland River at Calvin 
	Bell

	Cumberland River near Burkesville 
	Cumberland

	Bucks Creek near Dylce 
	Pulaski

	South Fork Cumberland River at Blue Heron 
	McCreary

	Rockcastle River at Billows 
	Laurel

	Clear Fork near Williamsburg 
	Whitley

	Horse Lick Creek near Lamero 
	Jackson


Four Rivers Management Unit Locations

The following table shows sites that are part of the Division of Water’s fixed water quality sampling network in the Four Rivers Basin Unit. These sites have been active from one to 20 years, and sampling will continue indefinitely. See map in Appendix A for locations.

	Surface Water Quality Fixed Network Sites in the Four Rivers Management Unit

	Site
	County

	Clarks River near Shady Grove 
	McCracken

	West Fork Clarks River near Symsonia 
	Graves

	Red River near Keysburg 
	Logan

	Little River near Cadiz 
	Trigg

	Bayou de Chien near Moscow 
	Hickman

	Mayfield Creek near Magee Springs
	Carlisle


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.

Basin Targeted Monitoring Programs for 2000 - 2001 

Physical Monitoring Networks – Basin Sites 

Discharge Gauging 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.

Upper Cumberland Discharge Gauging Station Locations
There are twelve gauges in the Upper Cumberland basin.

	Upper Cumberland Discharge Gauging Station Locations

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

	03400800
	Martins Fork near Smith
	Harlan
	36.752222

-83.257500
	COE-Nashville, DOW
	water quality, 4-parameter mini-monitor

	03401000
	Cumberland River near Harlan
	Harlan
	36.846667

-83.257500
	COE-Nashville
	discharge

	03402000
	Yellow Creek near Middlesboro
	Bell
	36.668056

-83.688611
	COE-Nashville, DOW
	discharge

	03402900
	Cumberland River at Pine Street Bridge at Pineville
	Bell
	36.763056

-83.691944
	COE-Nashville
	discharge

	03403500
	Cumberland River at Barbourville
	Knox
	36.862500

-83.891944
	COE-Nashville
	discharge

	03403910
	Clear Fork at Saxton
	Whitley
	37.367222

-84.111667
	COE-Nashville
	discharge

	03404000
	Cumberland River at Williamsburg
	Whitley
	36.743333

-84.156111
	USGS, DOW, COE-Nashville
	discharge

	03404900
	Lynn Camp Creek at Corbin
	Whitley
	36.951389

-84.093611
	COE-Nashville
	discharge

	03406500
	Rockcastle River at Billows
	Laurel
	37.171111

-84.296111
	COE-Nashville, DOW
	discharge

	03410500
	South Fork Cumberland River near Stearns
	McCreary
	36.629722

-84.531944
	USGS, DOW
	discharge; water quality, NASQAN sampling

	03413200
	Beaver Creek near Monticello
	Wayne
	36.797500

-84.896111
	DOW
	discharge

	03612500
	Ohio River at Lock and Dam 53, near Grand Chain, IL
	Pulaski
	37.203056

-89.041667
	USGS, COE-Louisville
	discharge; water quality, NASQAN sampling


 

Four Rivers Discharge Gauging Station Locations
There are ten gauges in the Four Rivers Region.

	Four Rivers Discharge Gauging Station Locations

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

	03399800
	Ohio River below Smithland Dam, Smithland
	Livingston
	37.158333

-88.426111
	COE-Louisville
	discharge

	03438000
	Little River near Cadiz
	Trigg
	36.777778

-87.721667
	USGS, DOW
	discharge

	03609750
	Tennessee River at Hwy 60, near Paducah
	McCracken
	37.037778

-88.529444
	COE-Louisville
	discharge; water quality, NASQAN sampling

	03610200
	Clarks River at Almo
	Calloway
	36.691667

-88.273611
	DOW
	discharge

	03611260
	Massac Creek near Paducah
	McCracken
	37.041389

88.710833
	DOW
	discharge

	03611500
	Ohio River at Metropolis, IL
	McCracken
	37.147500

-88.740833
	USGS, COE-Louisville
	discharge; water quality, NASQAN sampling

	03611800
	Bayou Creek near Heath
	McCracken
	37.099444

-88.824167
	CHS
	discharge

	03611850
	Bayou Creek near Grahamville
	McCracken
	37.144722

-88.827222
	CHS
	discharge

	03611900
	Little Bayou Creek near Grahamville
	McCracken
	37.139444

-88.790556
	CHS
	discharge

	07024000
	Bayou De Chien near Clinton
	Hickman
	36.628611

-88.963889
	DOW
	discharge


 

PARAMETERS AND FREQUENCY
Lee: discuss # sites by type, real-time vs. manual, etc.

RESPONSIBLE PARTIES
See the table above for responsible parties.

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-gauging stations in the Cumberland and Four 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 gauge 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 gauges 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 year 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 warmwater 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 thirty-five sites will be sampled per basin, depending on weather and flow conditions.

Location

The following table shows sites of the probabilistic sampling network. See map in Appendix A for locations.

	Probabilistic Biological Sampling Sites in the Upper Cumberland Management Unit

	Stream Name
	Stream Order
	County 

	Yellow Creek
	4
	Bell

	Rockcastle River - S Fork
	4
	Jackson

	Buck Creek
	4
	Pulaski

	Spring Creek
	3
	Clinton

	Ferris Fork Creek
	3
	Cumberland

	Stinking Creek
	4
	Knox

	Rockcastle River - S Fork
	4
	Laurel

	Pilot Creek
	2
	Lincoln

	Jenns Branch
	2
	McCreary

	Unnamed Tributary
	1
	Russell

	Martin Creek
	4
	Harlan

	Slick Shoals Branch
	1
	Whitley

	Buck Creek
	4
	Pulaski

	Unnamed Tributary
	1
	Monroe

	Big Creek
	2
	McCreary

	Goodin Creek
	1
	Knox

	White Oak Creek
	2
	Rockcastle

	Pitnam Branch
	2
	Rockcastle

	Spring Creek
	3
	Clinton

	Crocus Creek
	4
	Cumberland

	Yellow Creek
	4
	Bell

	Dry Fork
	1
	Jackson

	Sam Branch
	1
	Pulaski

	Marsh Creek
	3
	McCreary

	Meadow Creek
	2
	Wayne

	Martin Creek
	1
	Harlan

	Laurel River
	3
	Laurel

	Unnamed Tributary
	1
	Laurel

	Cumberland River- Clover Fork
	2
	Harlan

	Flint Fork
	4
	McCreary

	Cumberland River- Poor Fork
	4
	Harlan

	Cane Creek
	2
	Laurel

	Pitman Creek
	3
	Pulaski

	Marrowbone Creek
	4
	Cumberland

	Cedar Sinking Creek
	1
	Wayne

	Martin Creek
	3
	Harlan

	East Fork
	3
	Knox

	Little Laurel River
	1
	Laurel

	Cumberland River - Poor Fork
	3
	Letcher

	Rock Creek
	3
	McCreary


	Probabilistic Biological Sampling Sites in the Four Rivers Management Unit

	Stream Name
	Stream Order
	County 

	Bayou De Chien
	4
	Hickman

	Little River
	3
	Christian

	Long Pond Branch
	2
	Trigg

	Unnamed Tributary
	2
	McCracken

	Unnamed Tributary
	1
	Todd

	Knob Creek
	1
	Graves

	Sugar Creek
	2
	Christian

	Unnamed Tributary
	1
	Graves

	Reeves Branch
	2
	Marshall

	Unnamed Tributary
	1
	Hickman

	Little River- Sinking Fork
	3
	Christian

	Craig Branch
	2
	Trigg

	Clear Creek
	2
	Marshall

	Humphrey Creek
	4
	Ballard

	Gilbert Creek
	2
	Graves

	Little River
	4
	Christian

	Unnamed Tributary
	1
	Calloway

	Camp Creek
	3
	Marshall

	Sandy Creek
	2
	Crittenden

	Little Bayou De Chien
	2
	Fulton

	Dry Fork Creek
	2
	Christian

	Little River
	4
	Trigg

	Mayfield Creek
	4
	Carlisle

	Clarks River
	4
	Graves

	Mayfield Creek
	2
	Calloway

	Mayfield Creek
	4
	Carlisle

	Spring Creek
	3
	Lyon

	Middle Fork Clarks River
	3
	Calloway

	Clarks River
	4
	Marshall

	McClane Creek
	4
	Hickman

	Little River
	4
	Trigg

	Clarks River
	4
	Calloway

	No Name canal
	1
	Marshall

	Jackson Creek
	2
	Graves

	Little River
	4
	Christian

	Little River- Muddy Fork
	4
	Trigg

	West Fork Clarks River
	3
	Calloway

	Cane Creek
	2
	Hickman

	Burge Creek
	2
	Trigg

	Lax Creek
	1
	Calloway


PARAMETERS

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

FREQUENCY

Sites will be sampled once during late spring through early fall of 2000.

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. Some of the sites to be sampled by TVA are on small tributaries to the Tennessee River in each 11-digit HUC. If the HUC is larger than 50 miles, TVA will have two sampling sites in the HUC.

Number of sites

225 sites will be sampled in the study area: up to 120 in the Upper Cumberland and up to 105 in the Four Rivers.

Upper Cumberland 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 Upper Cumberland River Management Unit

	11 Digit HUC
	Stream Name
	Objective
	Agency

	05130101010
	Poor Fork
	BMP
	DOW

	05130101020
	Martins Fork 2
	BMP
	DOW

	05130101040
	Martins Fork 1
	WBM
	F&W

	05130101050
	Catron Creek
	WBM
	F&W

	05130101055
	Clover Fork
	WBM
	DOW

	05130101055
	Clover Fork Tributary
	WBM
	DOW

	05130101060
	Cumberland River 0
	BMP
	DOW

	05130101070
	Puckett Branch
	WBM
	F&W

	05130101100
	Little Yellow Creek
	WBM
	F&W

	05130101110
	Yellow Creek 2 (Bypass)
	WBM
	DOW

	05130101110
	Yellow Creek 1
	WBM
	DOW

	05130101110
	Yellow Creek 1 Tributary
	WBM
	DOW

	05130101120
	Bennetts Fork
	WBM
	F&W

	05130101130
	Stony Fork
	WBM
	F&W

	05130101140
	Clear Creek
	WBM
	DOW

	05130101150
	Left Fork Straight Creek
	WBM
	F&W

	05130101150
	Straight Creek 2
	WBM
	DOW

	05130101150
	Stoney Fork
	WBM
	F&W

	05130101170
	Greasy Creek
	WBM
	F&W

	05130101180
	Cumberland River 3
	WBM
	DOW

	05130101190
	Stinking Creek
	WBM
	DOW

	05130101200
	Brush Creek
	WBM
	F&W

	05130101210
	Richland Creek 1
	WBM
	F&W

	05130101210
	Middle Fork 
	WBM
	F&W

	05130101210
	Richland Creek 2
	WBM
	DOW

	05130101220
	Big Indian Creek
	WBM
	F&W

	05130101230
	Little Poplar Creek
	WBM
	F&W

	05130101240
	Meadow Creek
	WBM
	F&W

	05130101260
	Poplar Creek
	WBM
	DOW

	05130101270
	Patterson Creek
	WBM
	F&W

	05130101290
	Laurel Fork
	WBM
	F&W

	05130101330
	Clear Fork 1
	WBM
	DOW

	05130101340
	Mud Creek
	WBM
	F&W

	05130101360
	Wolf Creek
	WBM
	F&W

	05130101370
	Cumberland River 5
	BMP
	DOW

	05130101370
	Cumberland River 5 Tributary
	BMP
	DOW

	05130101380
	Watts Creek 1
	WBM
	DOW

	05130101380
	Blake Fork
	WBM
	F&W

	05130101380
	Watts Creek 2
	WBM
	F&W

	05130101390
	Youngs Creek
	WBM
	F&W

	05130101400
	Jellico Creek
	WBM
	DOW

	05130101410
	Marsh Creek 2
	WBM
	DOW

	05130101420
	Laurel Creek
	WBM
	F&W

	05130101430
	Indian Creek 1
	WBM
	F&W

	05130101430
	Laurel Fork
	WBM
	F&W

	05130101450
	Laurel River 1
	WBM
	DOW

	05130101450
	Lynn Camp Creek 2
	WBM
	F&W

	05130101450
	Laurel River 4
	WBM
	F&W

	05130101450
	Little Laurel River 1
	WBM
	DOW

	05130101450
	Little Laurel River 2
	WBM
	F&W

	05130101450
	Robinson Creek
	WBM
	DOW

	05130101450
	Laurel River 6
	WBM
	DOW

	05130101460
	East Fork Lynn Camp
	WBM
	F&W

	05130102010
	South Fork Rockcastle River 2
	WBM
	DOW

	05130102010
	Raccoon Creek
	WBM
	F&W

	05130102010
	Martin Creek
	WBM
	F&W

	05130102010
	South Fork Rockcastle River 4
	WBM
	F&W

	05130102020
	Pond Creek
	WBM
	F&W

	05130102030
	Indian Creek
	WBM
	USFS

	05130102030
	Birch Lick Creek
	WBM
	USFS

	05130102030
	McCammon Branch
	WBM
	USFS

	05130102030
	Laurel Fork 2
	WBM
	USFS

	05130102040
	Rockcastle River 7
	WBM
	DOW

	05130102040
	Little Rockcastle River
	WBM
	DOW

	05130102040
	Hazel Patch Creek
	WBM
	USFS

	05130102040
	Rockcastle River 2
	WBM
	USFS

	05130102050
	Horse Lick Creek
	WBM
	USFS

	05130102050
	Clover Bottom Creek
	WBM
	USFS

	05130102060
	Roundstone Creek 1
	WBM
	DOW

	05130102060
	Renfro Creek
	WBM
	F&W

	05130102060
	Roundstone Creek 2
	WBM
	USFS

	05130102060
	Clear Creek
	WBM
	USFS

	05130102060
	Roundstone Creek 3
	WBM
	F&W

	05130102070
	Rockcastle River 4
	BMP
	DOW

	05130102070
	Line Creek
	WBM
	USFS

	05130102080
	Skegg Creek 1
	WBM
	DOW

	05130102080
	East Fork Skegg Creek
	WBM
	USFS

	05130102080
	East Fork Skegg Creek Tributary
	WBM
	DOW

	05130102080
	Skegg Creek 2
	WBM
	F&W

	05130102080
	Dry Fork
	WBM
	F&W

	05130102090
	Sinking Creek 1
	WBM
	USFS

	05130102090
	White Oak Creek
	WBM
	USFS

	05130102090
	Sinking Creek 2
	WBM
	USFS/DOW

	05130103030
	Buck Creek 4
	BMP
	DOW

	05130103030
	Briary Creek
	WBM
	F&W

	05130103040
	Brushy Creek
	WBM
	F&W

	05130103040
	Bee Lick Creek
	WBM
	F&W

	05130103050
	Pitman Creek
	WBM
	DOW

	05130103060
	Fishing Creek 4
	WBM
	DOW

	05130103060
	Fishing Creek 4 Tributary
	WBM
	DOW

	05130103070
	Rock Lick Creek
	WBM
	F&W

	05130103080
	Pointer Creek
	WBM
	F&W

	05130103080
	Fishing Creek 3
	WBM
	DOW

	05130103090
	Big Clifty Creek
	WBM
	F&W

	05130103140
	Elk Spring Creek
	WBM
	F&W

	05130103140
	Beaver Creek 3
	WBM
	DOW

	05130103150
	Otter Creek
	WBM
	DOW

	05130103170
	Lily Creek
	WBM
	DOW

	05130103180
	Harrods Fork
	WBM
	F&W

	05130103180
	Crocus Creek 2
	WBM
	F&W

	05130103190
	Big Renox Creek
	WBM
	F&W

	05130103220
	Bear Creek
	WBM
	F&W

	05130103230
	Casey Creek
	WBM
	F&W

	05130103230
	Marrowbone Creek 3
	WBM
	F&W

	05130103230
	Marrowbone Creek 1
	WBM
	DOW

	05130103250
	Meshack Creek
	WBM
	F&W

	05130103280
	McFarland Creek
	WBM
	F&W

	05130103290
	Kettle Creek
	WBM
	F&W

	05130104220
	Big South Fork 8
	WBM
	DOW

	05130104250
	Big South Fork 7
	BMP
	DOW

	05130104250
	Cooper Creek
	WBM
	USFS

	05130104250
	Big South Fork 6
	WBM
	F&W

	05130104270
	Roaring Paunch Creek
	WBM
	DOW

	05130104270
	Roaring Paunch Creek Tributary
	WBM
	DOW

	05130104290
	Rock Creek
	BMP
	DOW

	05130104290
	Rock Creek
	WBM
	DOW

	05130104310
	Little South Fork
	BMP
	DOW


Agency: USFS = US Forest Service, DOW = Division of Water, F&W = KY Fish and Wildlife Department, TVA = Tennessee Valley Authority, MSU = Murray State University, USFW = US Fish and Wildlife Service

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

Four Rivers 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 Four Rivers Management Unit

	11-Digit HUC
	Stream Name
	Objective
	Agency

	05140206020
	Mayfield Creek 3
	BMP
	DOW

	05140206040
	Obion Creek 7
	BMP
	DOW

	05140206050
	Bayou De Chien 5
	BMP
	DOW

	05140206050
	West Fork Clarks River 8
	BMP
	DOW

	05140206050
	Clarks River 5
	BMP
	DOW

	08010100030
	Clanton Creek
	WBM
	F&W

	08010100040
	Beechy Creek
	WBM
	TVA

	08010100050
	Wildcat Creek
	WBM
	TVA

	08010201010
	Sugar Creek
	WBM
	MSU

	08010201010
	Jonathan Creek 2
	WBM
	TVA

	08010201010
	Little Jonathan Creek
	WBM
	TVA

	08010201010
	Cypress Creek 2
	WBM
	DOW

	08010201010
	Little Cypress Creek 2 
	WBM
	MSU

	08010201010
	Angle Creek
	WBM
	MSU

	08010201010
	Little Cypress Creek 1
	WBM
	MSU

	08010201010
	East Fork Clarks River
	WBM
	TVA

	08010201010
	Clayton Creek
	WBM
	MSU

	08010201010
	Rockhouse Creek
	WBM
	TVA

	08010201010
	Chestnut Creek
	WBM
	MSU

	08010201010
	Middle Fork Creek
	WBM
	MSU

	08010201010
	Mayfield Creek 7 Tributary
	WBM
	DOW

	08010201020
	West Fork Clarks River 10
	WBM
	MSU

	08010201030
	Damon Creek
	WBM
	MSU

	08010201030
	Duncan Creek
	WBM
	MSU

	08010201030
	West Fork Clarks River 7
	WBM
	MSU

	08010201040
	Panther Creek 2
	WBM
	F&W

	08010201040
	Pryor Branch
	WBM
	F&W

	08010201040
	Trace Creek
	WBM
	F&W

	08010201040
	Spring Creek
	WBM
	F&W

	08010201040
	Sugar Creek 2
	WBM
	F&W

	08010201040
	Old Channel (Casey Bottom)
	WBM
	F&W

	08010201040
	West Fork Clarks River 3
	WBM
	MSU

	08010201040
	Camp Creek
	WBM
	MSU

	08010201040
	Blizzard Ponds Dr Canal
	WBM
	MSU

	08010201040
	Clarks River 1
	WBM
	TVA

	08010201040
	Island Creek
	WBM
	TVA

	08010201040
	Hazel Creek
	WBM
	F&W

	08010201040
	Cane Creek
	WBM
	F&W

	08010201040
	Mayfield Creek 7
	WBM
	DOW

	08010201040
	Key Creek
	WBM
	F&W

	08010201040
	Mayfield Creek 5
	WBM
	F&W

	08010201040
	Sugar Creek
	WBM
	F&W

	08010201040
	Cypress Creek 2 Tributary
	WBM
	DOW

	08010201050
	Goose Creek
	WBM
	F&W

	08010201050
	Wilson Creek 2
	WBM
	F&W

	08010201050
	Heflin Creek
	WBM
	F&W

	08010201050
	Stovall Creek
	WBM
	F&W

	08010201050
	Mayfield Creek 1
	WBM
	F&W

	08010201050
	Little Cypress Creek
	WBM
	F&W

	08010201050
	Opossum Creek
	WBM
	F&W

	08010201050
	Little Creek
	WBM
	F&W

	08010201050
	Obion Creek 4
	WBM
	F&W

	08010201050
	Hurricane Creek
	WBM
	F&W

	08010201050
	Brush Creek (m.p. 21.9)
	WBM
	F&W

	08010202020
	Obion Creek 1
	WBM
	F&W

	08010202020
	Cane Creek
	WBM
	F&W

	08010202020
	Mud Creek
	WBM
	F&W

	08010202050
	Little Mud Creek
	WBM
	F&W

	08010202070
	Terrapin Creek 2
	WBM
	F&W

	08010202090
	Caldwell Creek
	WBM
	F&W

	08010202140
	Clarks River 4
	WBM
	USFW

	08010202170
	Clarks River 3
	WBM
	USFW

	08010202350
	Gilbert Creek
	WBM
	DOW

	05130206180
	Elk Fork 2
	WBM
	F&W

	05130206190
	Elk Fork 1
	WBM
	F&W

	05130205140
	Dry Creek
	WBM
	MSU

	05130205170
	Donaldson Creek
	CWAP
	MSU

	05130205170
	Donaldson Creek Tributary
	CWAP
	MSU

	05130205180
	South Fork Little River
	CWAP
	MSU

	05130205190
	Upper Branch 1
	CWAP
	MSU

	05130205190
	North Fork Little River
	CWAP
	MSU

	05130205200
	Little River 3
	BMP
	DOW

	05130205200
	Casey Creek
	CWAP
	MSU

	05130205200
	Little River 4
	CWAP
	MSU

	05130205200
	Little River 3
	CWAP
	MSU

	05130205210
	Sinking Fork
	CWAP
	MSU

	05130205220
	Muddy Fork Little River 2
	WBM
	MSU

	05130205220
	Muddy Fork Little River 2 Tributary
	WBM
	MSU

	05130205220
	Kenady Creek
	WBM
	MSU

	05130205230
	Eddy Creek 3
	WBM
	MSU

	05130205230
	Dry Creek
	WBM
	MSU

	05130205230
	Eddy Creek 2
	WBM
	MSU

	05130205240
	Richland Creek
	WBM
	MSU

	05130205250
	Livingston Creek 2
	WBM
	MSU

	05130205250
	Skinframe Creek
	WBM
	MSU

	05130205250
	Livingston Creek 1
	WBM
	MSU

	05130205260
	Claylick Creek
	WBM
	MSU

	05130205270
	Sugar Creek
	WBM
	MSU

	05130205280
	Sandy Creek
	WBM
	MSU

	05130205290
	Hickory Creek
	WBM
	MSU

	05130205290
	Ferguson Creek
	WBM
	MSU

	05130206050
	Red River 5
	WBM
	F&W

	05130206060
	Sulphur Spring Creek
	WBM
	F&W

	05130206070
	Red River 4
	WBM
	F&W

	05130206080
	Little Whippoorwill Creek
	WBM
	F&W

	05130206090
	Red River 3
	BMP
	DOW

	05130206090
	Red River 2
	WBM
	F&W

	05130206140
	South Fork Red River
	WBM
	F&W

	05130206160
	Red River 1
	WBM
	F&W

	06040006040
	Clarks River 5
	WBM
	TVA

	06040006040
	Clarks River 2
	WBM
	USFW

	06040006040
	Middle Fork Clarks River
	WBM
	TVA

	06040006050
	West Fork Clarks River 8
	WBM
	TVA

	06040006050
	Soldier Creek
	WBM
	TVA

	06040006050
	Panther Creek 2
	WBM
	TVA


Agency: USFS = US Forest Service, DOW = Division of Water, F&W = KY Fish and Wildlife Department, TVA = Tennessee Valley Authority, MSU = Murray State University, USFW = US Fish and Wildlife Service

Objective: BMP = Biological Monitoring Program – part of the statewide fixed-station network; will be resampled 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.

	Murray State Univ. 
	fish and macroinvertebrates

	Ky. Division of Water 
	fish, algae, macroinvertebrates

	Ky. Fish and Wildlife Service
	fish

	US Fish & Wildlife
	fish

	US Forest Service
	macroinvertebrates

	Tennessee Valley Authority
	macroinvertebrates, fish


FREQUENCY

Each site will be sampled once between April and October of 2000. 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 (92 sites); Division of Water (60 sites); Tennessee Valley Authority (13 sites); U.S. Forest Service (16 sites); Murray State University (39 sites); and the U.S. Fish and Wildlife Service (3 sites). The number of sites may 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 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), TVA’s Clarks River site at mile point 9.0, and selected other sites, and selected sites on the Clarks River by US Fish and Wildlife.

Number of sites

10 samples collected within the Upper Cumberland Basin Management Unit 

7 samples within the Four Rivers Basin Management Unit

17 total number of sites in the Four Rivers/Upper Cumberland basin management units

PARAMETERS
Metals, percent lipids, PCBs, chlordane, pesticides – need TVA person.

FREQUENCY
Two composite samples are taken at each site for screening purposes: one bottom feeder and one top predator. The TVA Clarks River site will be sampled once.

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 ground-water 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 Sites 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 thirty (30) 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 areal coverage, quadrangles in which groundwater monitoring was currently being performed were excluded from consideration. The 30 selected quadrangles are listed below. 

Within each selected quadrangle, potential ground-water 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 30 well and spring sites will be selected for quarterly monitoring. One site will be selected for each of the USGS 7.5 minutes topographic quadrangles listed below.

	Groundwater Sampling Quadrangles for the Upper Cumberland Basin

	Artemus
	Benham
	Bernstadt

	Billows
	Bobtown
	Burkesville

	Creelsboro
	Cumberland City
	Cumberland Falls

	Dubre
	Frazer
	London SW

	Louellen
	Mintonville
	Parnell

	Portersburg
	Scalf
	Shopville

	Tyner
	Waterview
	Whitley City

	Wiborg
	Williamsburg
	 


	Groundwater Sampling Quadrangles for the Four Rivers Region

	Cayce
	Cuba
	Eddyville

	Hico
	Lynn Grove
	New Concord

	Pembroke
	 
	 


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 2000 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 Upper Cumberland and the Four Rivers basins by the Interagency Monitoring Workgroup, and the approach was approved by the Upper Cumberland and Four Rivers basin teams. 

OBJECTIVES
The basin surface water sampling network supports the objectives of describing current conditions of mainstem rivers and larger tributaries, characterizing least impacted streams, characterizing the impacts of predominant land uses, and meeting data needs to calculate a total maximum daily land (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 33 sites available, 17 were selected in the Upper Cumberland River basin and 16 were selected in the Four Rivers basin.

Criteria for site selection (Upper Cumberland and Four Rivers basin 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 Four Rivers 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

Forty-three water quality sampling sites were selected: 26 in the Upper Cumberland Unit and 17 in the Four Rivers Unit.

Least impacted: 3 sites were selected – 1 in the Upper Cumberland Unit and 2 in the Four Rivers Unit. 

TMDL: 5 TMDL sites were selected – 2 in the Upper Cumberland Unit and 3 in the Four Rivers Unit.

Agricultural land use: The majority of sites in the Four Rivers unit are dominated by agriculture, whereas none of the Upper Cumberland unit sites have agriculture as a predominant land use.

Urban land use: Several sites represent watersheds dominated by urban and developed areas. In the Upper Cumberland Unit several watersheds are developed in the areas adjacent to the streams but have heavy mining and silviculture pressures on the slopes. Four sites in the Four Rivers unit capture urban impacts.

Upper Cumberland River Unit locations

The following table includes the Basin sites selected for water quality sampling in the Upper Cumberland 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 Upper Cumberland Management Unit

	Sample Site
	County
	Site Type and Comments
	Agency

	Marrowbone Creek near Burkesville (RMI 1.2) KY 691
	Cumberland
	Hydrologic coverage
	DOW

	Croccus Creek near Amandaville (RMI) County Rd
	Cumberland
	Hydrologic coverage
	DOW

	Roundstone Creek at Livingston (RMI 0.5) KY 490
	Rockcastle
	Hydrologic coverage
	DOW

	MF Rockcastle River near McKee (RMI 5.9) KY 2002
	Jackson
	Hydrologic coverage
	DOW

	SF Rockcastle River near Cornette (RMI 5.1) Jervis Rd
	Jackson
	Hydrologic coverage
	DOW

	Little Laurel River (RMI 12.4) 
	Laurel
	TMDL, urban. Parameters include nutrients, pathogens, organic enrichment/Low DO, 37-05-02; 84-03-18
	DOW

	Little Laurel River near mouth (RMI 1.5) (COE site)
	Laurel
	Hydrologic coverage
	DOW

	Laurel River at Lily (RMI 31.0) KY 582
	Laurel
	Hydrologic coverage
	DOW

	Marsh Creek near Whitley City (RMI 7.1) Laurel Creek Rd
	McCreary
	Hydrologic coverage
	DOW

	Jellico Creek near Williamsburg (RMI ) KY 478
	Whitley
	Hydrologic coverage
	DOW

	Richland Creek near Barbourville (RMI 1.8) KY6
	Knox
	Hydrologic coverage
	DOW

	Straight Creek at Pineville (RMI 0.2) KY 66
	Bell
	Development in valley
	DOW

	Yellow Creek near Ponza (RMI 1.0) KY 1534
	Bell
	Hydrologic coverage
	DOW

	Poor Fork at Rosspoint (RMI 699.6) KY 552
	Harlan
	Mining, silviculture
	DOW

	Clover Fork at Golden Ash (RMI 4.0) KY 58
	Harlan
	Mining, development in valleys
	DOW

	Martin Fork at Harlan (RMI 1.0) Sunshine Rd
	 
	Mining, development in valleys
	DOW


DOW = Division of Water

BSF = Big South Fork River and Recreation Area

 

Four Rivers Unit locations

The following table lists the sites selected for basin sampling in the Four Rivers 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 Four Rivers Management Unit

	Sample Site
	County
	Site Type and Comments
	Agency

	Clarks River at Dexter (RMI 49.0) 
	Calloway
	TMDL
	DOW

	Cypress Creek near Calvert City (RMI 3.2) McFarland Road
	Marshall
	Hydrologic coverage; urban; industrial
	DOW

	Panther Creek near Hicksville (RMI 1.2) McKendree Church Rd.
	Graves
	Hydrologic coverage; Agriculture
	DOW

	Massac Creek near West Paducah (RMI 4.2) KY 358
	McCracken

37-06-09

88-43-27
	TMDL site, Hydrologic coverage; Agriculture. Parameters include pathogens, organic enrichment/Low DO
	DOW

	Shawnee Creek Slough near Wickliffe (RMI 0.7) Corner Road
	Ballard
	Hydrologic coverage; Agriculture, wetlands
	DOW

	Mayfield Creek near Hickory (RMI 35.3) West Plains Road
	Graves
	Hydrologic coverage; urban effects of Mayfield and industry
	DOW

	Wilson Creek near Cunningham (RMI 0.7) KY 1820
	Carlisle
	Hydrologic coverage; Agriculture
	DOW

	Obion Creek at Whaynes Corner (RMI 8.5) Whaynes Corner Rd.
	Hickman
	Hydrologic coverage; Agriculture
	DOW

	Terrapin Creek near Bell City (RMI 3.5) Alderdice Road
	Graves
	Hydrologic coverage; Agriculture
	DOW

	Whippoorwill Creek near Dot (RMI 4.3) KY 2375
	Logan
	Hydrologic coverage; Least impacted
	DOW

	West Fork Red River near Cadiz (RMI 16.3) Carter Road
	Christian
	Hydrologic coverage; Least impacted
	DOW

	Muddy Fork near Cadiz (RMI) KY 139
	Trigg
	Hydrologic coverage; Agriculture
	DOW

	Sinking Fork near Cadiz (RMI 4.2) Kings Church Road
	Trigg
	Hydrologic coverage; Agriculture
	DOW

	Livingston Creek near Dycusburg (RMI 5.8) KY 295
	Lyon
	Hydrologic coverage; Agriculture
	DOW

	North Fork Little River near Hopkinsville@Gary Lane (RMI 0.2)
	Christian

36-47-55

87-37-51
	TMDL; urban. Parameters include nutrients, siltation, pathogens, & discharge
	DOW

	South Fork Little River near Hopkinsville (RMI) Hwy 107
	Christian
	TMDL; urban. Parameters include nutrients, siltation, pathogens & discharge
	DOW


RESPONSIBLE PARTIES

Kentucky Division of Water and the Tennessee Valley Authority are 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, including: to examine long-term trends in water quality; to provide a baseline characterization of ambient water quality for comparisons between point and non-point source impacts; to provide 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:

Big South Fork National River and Recreation River: sites are located to bracket pollution sources

Division of Water:

Wild Rivers Corridor: above and below the Wild Rivers Corridor

Ambient Monitoring Network: at USGS Gauging stations at the downstream end of 8-digit HUCs

Murray State University: at major unmonitored tributaries to reservoir

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

Tennessee Valley Authority: at the downstream end of all 11-digit HUCs; in HUCs that are larger than 50 square miles, a multiple sites may be located at intervals up the major waterway of the HUC to provide segmentation of the HUC into approximately 50 square mile units

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

 

SITES AND RESPONSIBLE PARTY
	Fixed Basin Surface Water Sampling Sites in the Upper Cumberland Basin Management Unit

	Site ID
	Site name & description
	Latitude
	Longitude
	Comments
	Agency

	PRI088
	Bucks Creek near Dykes (RMI 12.3) Pulaski County
	37.06037
	-84.42648
	Ambient fixed; least impacted
	DOW

	PRI008
	South Fork Cumberland River at Blue Heron McCreary County
	36.6703
	-84.5492
	Ambient fixed
	DOW

	PRI010
	Rockcastle River at Billows (RMI 24.7) Rockcastle County
	37.1711
	-84.2961
	Hydrologic coverage
	DOW

	PRI009
	Cumberland River at Cumberland Falls (RMI 562.6 ) Whitley County
	36.8372
	-84.3433
	Ambient fixed
	DOW

	PRI087
	Clear Fork near Williamsburg (RMI 0.9) Whitley County
	36.7258
	-84.1423
	Ambient fixed
	DOW

	PRI086
	Cumberland River at Calvin (RMI 661.0) Bell County
	36.7222
	-83.6256
	Ambient fixed
	DOW

	RO-1
	Mouth of Rock Creek south of Yamacraw Bridge McCreary County
	36.7103
	-84.5545
	National Park
	BSF

	RP-3
	Roaring Paunch Creek at bridge on HWY 742 McCreary County
	36.6691
	-84.4941
	National Park
	BSF

	RP-1
	Mouth of Roaring Paunch Creek above Barthell Mining Community McCreary County
	36.6879
	-84.5269
	National Park
	BSF

	BS-45
	Big South Fork River at canoe ramp (Bacteria Only) McCreary County
	36.6679
	-84.5460
	National Park
	BSF

	BS-46
	Big South Fork River below Devil’s Jump Rapids McCreary County
	36.6699
	-84.5409
	National Park
	BSF

	BR-1
	Mouth of Bear Creek at horse trail crossing McCreary County
	36.6245
	-84.5339
	National Park
	BSF

	3DAL10011
	Wolf River above Dale Hollow
	36-35-01
	85-07-06
	 
	COE

	3DAL10012
	Spring Creek above Dale Hollow
	36-38-06
	85 08-43
	 
	COE

	3LAU10001
	Laurel – Laurel River tailwater
	36-57-39
	84-16-13
	 
	COE

	3LAU10011
	Little Laurel River above Laurel Lake
	37-00-49
	84-06-54
	 
	COE

	3LAU10014
	Craig Creek above Laurel Lake
	37-01-08
	84-10-48
	 
	COE

	3LAU10015
	Lynn Camp Creek above Laurel Lake
	36-57-49
	84-06-12
	 
	COE

	3LAU10020
	Laurel – Laurel River tailwater at MP 21.4
	36-58-11
	84-07-14
	 
	COE

	3LAU10023
	Laurel – Laurel River tailwater at MP 27.9
	37-00-05
	84-06-03
	 
	COE

	3MAR10001
	Martins Fork tailwaters
	36-44-57
	83-14-52
	 
	COE

	3MAR10014
	Board Branch above Martins Fork
	36-44-40
	83-15-23
	 
	COE

	3MAR10018
	Crane Creek above Martins Fork
	36-45-35
	83-16-15
	 
	COE

	3MAR10020
	Martins Fork above Martins Fork
	36-43-40
	83-16-40
	 
	COE

	3MAR10021
	Cranks Creek above Martins Fork
	36-44-09
	83-14-24
	 
	COE

	3MAR10022
	Harris Branch above Martins Fork
	36-44-13
	83-16-12
	 
	COE

	3WOL10001
	Wolf Creek – Cumberland River tailwater
	36-52-30
	85-09-01
	 
	COE

	3WOL10023
	Bark Camp Creek above Wolf Creek
	36-54-38
	84-16-44
	 
	COE

	3WOL10029
	South Fork Cumberland River above Wolf Creek
	36-40-03
	84-32-50
	 
	COE

	3WOL10030
	Cumberland River above Wolf Creek
	36-50-14
	84-20-36
	 
	COE

	3WOL10035
	Little South Fork Cumberland River above Wolf Creek
	36-48-00
	84-35-48
	 
	COE

	3WOL10036
	Rockcastle River above Wolf Creek
	37-10-16
	84-17-45
	 
	COE

	3WOL10037
	Buck Creek above Wolf Creek
	37-03-38
	84-25-34
	 
	COE

	3WOL10040
	Little South Fork (RMI 5.4) at Nevelsville
	 
	 
	Wild River
	COE

	 
	Bad Branch (RMI 0.2) Whitesburg
	 
	 
	Wild River
	DOW

	 
	Little South Fork (RMI 14.5) at Coopersville
	 
	 
	Wild River
	DOW

	 
	 
	 
	 
	 
	 

	 
	Martins Fork (RMI 24.7) at Ewing
	 
	 
	Wild River
	DOW

	 
	Rockcastle (RMI 7.2) at Bee Rock Bridge
	 
	 
	Wild River
	DOW

	 
	Rock Creek (RMI 21.9) at Barthell SW
	 
	 
	Wild River
	DOW

	 
	Rock Creek (RMI 7.9) at Barthell
	 
	 
	Wild River
	DOW


 

	Fixed Basin Surface Water Sampling Sites in the Four Rivers Basin Management Unit

	Site ID
	Site name & description
	Latitude
	Longitude
	Comments
	Agency

	PRI038
	Clarks River at Hwy 1346 (RMI 49.0) Calloway County
	36.6917
	-88.2736
	TMDL site. Agriculture, Parameters include nutrients, siltation, pathogens, organic enrichment/Low DO
	DOW

	PRI042
	Mayfield Creek near Magee Springs (RMI 10.8) Carlisle County
	36.93
	-88.9428
	Ambient fixed
	DOW

	PRI037
	Bayou de Chien near Moscow (RMI 15.1) KY 239 Hickman County
	36.6286
	-88.9639
	Ambient fixed
	DOW

	PRI069
	Red River near Keysburg (RMI 49.0) Logan County
	 
	 
	Ambient fixed
	DOW

	PRI043
	Little River near Cadiz (RMI 24.4) Trigg County
	36.8406
	-87.7775
	Ambient fixed
	DOW

	2N
	Panther Creek, Calloway County
	36.3040
	-87.5919
	 
	MSU

	3N
	Panther Creek, Calloway County
	36.3026
	-87.5850
	 
	MSU

	4N
	Panther Creek, Calloway County
	36.3013
	-87.5845
	 
	MSU

	5L
	Ledbetter Creek, Trigg County
	36.4359
	-88.0902
	 
	MSU

	10L
	Ledbetter Creek, Trigg County
	36.4417
	-88.0844
	 
	MSU

	11L
	Ledbetter Creek, Trigg County
	36.4257
	-88.0942
	 
	MSU

	 
	Clarks River, MP 9.0 McCracken County
	 
	 
	Ambient fixed site
	TVA

	3BAR10001
	Cumberland River above Lake Barkley
	37-01-36
	88-13-07
	 
	COE

	3BAR10040
	Eddy Creek above Lake Barkley
	37-04-09
	87-55-06
	 
	COE

	3BAR10043
	Little River above Lake Barkley
	36-50-36
	87-47-06.6
	 
	COE

	3MAR10050
	Red River above Lake Barkley
	36-33-18
	87-08-33
	 
	COE

	OR42
	Ohio River Smithland MP 918.5
	37.1458
	-88.4069
	 
	ORSANCO

	OR43
	Cumberland River at Pinkneyville MP 16.0
	37.1856
	-88.2394
	 
	ORSANCO

	OR44
	Tennessee River at Paducah MP 5.0
	37.1458
	-88.4069
	Ambient fixed
	ORSANCO

	OR45
	Ohio River Paducah MP 935.5
	37.1000
	-88.6083
	Bacteria only
	ORSANCO

	OR46
	Ohio River Paducah MP 938.9
	37.1258
	-88.6517
	Ambient fixed
	ORSANCO

	 
	West Fork Clarks River near Symsonia
	36.933
	-88.544
	Ambient fixed
	DOW

	 
	Clarks River near Sharpe
	36.972
	-88.515
	Ambient fixed
	DOW


Agencies: AMN = Ambient Monitoring Network, Division of Water, TVA = Tennessee Valley Authority, COE = US Army Corps of Engineers, BSF = Big South Fork National River and Recreation Area, WRC = Wild Rivers Corridor, Division of Water

PARAMETERS AND FREQUENCY (Upper Cumberland and Four Rivers 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. 

	Surface Water Quality Parameters and Sampling Regimes

	Constituent
	DOW Ambient
	Wild Rivers Corridor
	BSF
	TVA

	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, BSF = Big South Fork River and Recreation Area, TVA = Tennessee Valley Authority

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 tropic 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 decisions,

To provide a database for experimental studies, 

To examine correlation’s 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 Engineer’s lakes)

 

Criteria for site selection

Kentucky Lake sites (sampled by Murray State University) were selected as follows: 

Three main channel sites approximately 16 km apart, 

Mouths of three second order stream embayments draining the Land-Between-the-Lakes (east side of lake),

Mouths of three second order stream embayments draining agricultural/rural areas (west side of lake), 

Mouths of a third, fourth, and fifth order stream embayments draining agricultural/rural areas (west side of lake),

Longitudinal series in a third order agricultural/rural stream embayment from the mouth of the stream to the confluence of the main lake, and

Contrasting sites (embayment and stream) in a pristine third order stream (LBL).

Additional sites have been samples as needed for specific research aims.

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

 

Number of sites

Sampling sites in the Upper Cumberland Management Unit: 8

Sampling sites in the Four Rivers 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.

	Upper Cumberland Lake Monitoring Sites

	Site ID
	Lake Name
	Latitude
	Longitude
	Responsible Party

	3DAL20008
	Dale Hollow – Wolf River embayment
	36-37-00
	85 13-30
	COE

	3LAU20002
	Laurel – Laurel River at MP 2.8
	36-57-53
	84-15-47
	COE

	3LAU20003
	Laurel – Laurel River at MP 7.7
	36-56-52
	84-14-17
	COE

	3LAU20004
	Laurel – Laurel River at MP 15.1
	36-56-36
	84-09-45
	COE

	3LAU20006
	Laurel – Craig Creek embayment
	36-58-59
	84-14-33
	COE

	3LAU20007
	Laurel – Laurel River at MP 21.0
	36-58-02
	84-07-28
	COE

	3MAR20002
	Martins Fork at MP 15.8
	36-45-00
	83-15-40
	COE

	3MAR20004
	Martins Fork at MP 17.6
	36-44-10
	83-15-55
	COE

	3MAR20005
	Martins Fork – Cranks Creek embayment
	36-44-09
	83-15-34
	COE

	3WOL20002
	Wolf Creek at Cumberland River 461.4
	36-51-42
	85-08-43
	COE

	3WOL20003
	Wolf Creek at Cumberland River 469.7
	36-53-54
	85-01-10
	COE

	3WOL20004
	Wolf Creek at Cumberland River 487.0
	36-56-21
	84-54-16
	COE

	3WOL20005
	Wolf Creek at Cumberland River 509.3
	36-58-54
	84-41-05
	COE

	3WOL20006
	Wolf Creek at Cumberland River 519.0
	37-00-06
	84-33-30
	COE

	3WOL20007
	Wolf Creek – South Fork Cumberland River embayment
	36-57-30
	84-36-20
	COE

	CLN049
	Lake Linville near Renfro Valley
	37-23-10
	84-20-02
	DOW

	CLN050
	Wood Creek Lake at Dam
	37-12-46
	84-11-05
	DOW

	CLN051
	Wood Creek Lake at Boat Dock
	37-11-12
	84-10-03
	DOW

	CLN052
	Corbin Reservoir at Dam
	36-58-10
	84-07-01
	DOW

	CLN053
	Corbin Reservoir Upper Lake
	36-59-44
	84-07-02
	DOW

	CLN054
	Tyner Lake near Tyner
	37-22-41
	83-54-04
	DOW

	CLN055
	Chenoa Lake near Chenoa
	36-40-35
	83-51-00
	DOW

	CLN056
	Cannon Creek Lake near Ferndal
	36-41-06
	83-41-03
	DOW

	CLN057
	Cranks Creek Lake near Smith
	36-44-18
	83-14-01
	DOW

	CLN087
	Laurel Creek Lake near Whitley
	36-41-22
	84-26-03
	DOW


 

	Four Rivers Lake Monitoring Sites

	Site ID
	Lake Name and Site
	Latitude
	Longitude
	Responsible Party

	1L
	Kentucky Lake - Ledbetter 1
	36-45-13
	88-08-11
	MSU

	1N
	Kentucky Lake - Panther Creek 1
	36-31-15
	88-00-33
	MSU

	2L
	Kentucky Lake - Ledbetter 2
	36-45-02
	88-08-19
	MSU

	3L
	Kentucky Lake - Ledbetter 3
	36-44-53
	88-08-25
	MSU

	4L
	Kentucky Lake - Ledbetter 4
	36-44-46
	88-08-29
	MSU

	CB
	Kentucky Lake - Blood River Light
	36-38-20
	88-03-23
	MSU

	CH
	Kentucky Lake - Highland Light
	36-44-25
	88-06-27
	MSU

	CW
	Kentucky Lake - Widow Reynolds Light
	36-49-24
	88-08-13
	MSU

	ED
	Kentucky Lake - Duncan Creek
	36-52-43
	88-09-16
	MSU

	EG
	Kentucky Lake - Ginger Bay
	36-37-37
	88-02-45
	MSU

	ET
	Kentucky Lake - Turkey Bay
	36-44-11
	88-05-32
	MSU

	EV
	Kentucky Lake - Vickers Bay
	36-47-43
	88-07-05
	MSU

	UA
	Kentucky Lake - Upper Anderson
	36-43-15
	88-07-04
	MSU

	UB
	Kentucky Lake - Upper Blood River
	36-38-05
	88-06-53
	MSU

	UD
	Kentucky Lake - Upper Duncan Creek
	36-53-20
	88-08-13
	MSU

	UE
	Kentucky Lake - Upper Sledd Creek
	36-58-16
	88-16-18
	MSU

	UJ
	Kentucky Lake - Upper Jonathan Creek
	36-48-33
	88-11-30
	MSU

	UM
	Kentucky Lake - Upper Bear/Malcolm Creek
	36-54-18
	88-11-16
	MSU

	UR
	Kentucky Lake - Upper Little Bear Creek
	36-56-48
	88-14-31
	MSU

	WA
	Kentucky Lake - Anderson Bay
	36-43-22
	88-06-37
	MSU

	WB
	Kentucky Lake - Blood River
	36-38-32
	88-04-33
	MSU

	WE
	Kentucky Lake - Sledd Creek
	36-58-32
	88-15-32
	MSU

	WJ
	Kentucky Lake - Jonathan Creek
	36-48-46
	88-09-27
	MSU

	WL
	Kentucky Lake - Ledbetter Creek
	36-40-56
	88-07-39
	MSU

	WM
	Kentucky Lake - Bear/Malcolm Creek
	36-54-53
	88-12-34
	MSU

	WP
	Kentucky Lake - Prairie Creek
	36-36-20
	88-04-06
	MSU

	WR
	Kentucky Lake - Little Bear Creek
	36-57-11
	88-13-55
	MSU

	WS
	Kentucky Lake - Snipe Creek
	36-41-05
	88-05-22
	MSU

	3MAR20002
	Barkley - Cumberland River MP 31.5
	37-00-37
	88-12-58
	COE

	3MAR20003
	Barkley - Cumberland River MP 41.5
	37-03-47
	88-06-40
	COE

	3MAR20004
	Barkley - Cumberland River MP 58.2
	36-51-58
	87-58-44
	COE

	3MAR20005
	Barkley - Cumberland River MP 71.0
	36-41-49
	87-57-11
	COE

	3MAR20011
	Barkley - Cumberland River MP 34.4
	36-59-15
	88-10-40
	COE

	3MAR20020
	Barkley - Eddy Creek embayment
	37-01-02
	88-01-55
	COE

	3BAR20023
	Barkley- Little River embayment
	36-51-23
	87-56-38
	COE

	CLN066
	Flat Lake near Barlow
	37-02-25
	89-05-05
	DOW

	CLN067
	Turner Lake near Oscar
	37-10-34
	89-02-02
	DOW

	CLN069
	Lake Blythe near Hopkinsville
	36-55-23
	87-29-04
	DOW

	CLN070
	Lake Morris near Hopkinsville
	36-55-13
	87-27-02
	DOW

	CLN002
	Honker Lake near Golden Pond
	36-54-34
	88-01-04
	DOW

	CLN003
	Hematite Lake near Golden Pond
	36-53-46
	88-02-03
	DOW

	CLN017
	Mauzy Lake near Boxville
	37-37-20
	87-51-02
	DOW

	CLN122
	Fish Lake near Barlow
	37-03-00
	89-05-03
	DOW

	 
	Kentucky Lake – Tennessee River MP 23
	 
	 
	TVA

	 
	Kentucky Lake – Tennessee River MP 85
	 
	 
	TVA

	 
	Kentucky Lake – Tennessee River MP 200-306
	 
	 
	TVA

	 
	Big Sandy River Mile 7.4
	 
	 
	TVA


SAMPLING  FREQUENCY

Kentucky Lake sampling occurs every 16 days (corresponding with LandSat) except in December, January and February when sampling occurs every 32 days (corresponding with LandSat). 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. Wolf Creek, Laurel River, Martins Fork, and Lake Barkley projects will be sampled twice during the coming year; Dale Hollow will be sampled five times. Some conventional parameters (DO, pH, conductivity) are sampled monthly on Dale Hollow and Wolf Creek tailwaters, with twice monthly sampling taken during the critical thermal stratification periods for DO (June-November). 

PARAMETERS

Kentucky Lake:

Hydrolab/Grant YSI Profiles: Specific Conductance, Oxidation/Reduction Potential (ORP), pH, Dissolved Oxygen, Temperature ,Turbidity,

General: Light and Euphotic Depth, Secchi Depth, Lake Elevation and/or Stream Discharge, Alkalinity,

Nutrients: Total Nitrogen, Dissolved Organic Nitrogen, Dissolved Total Nitrogen, Nitratite-Nitrate, Ammonium, TKN, Dissolved Organic Carbon, Phosphate (Ortho) P, Dissolved Total Phosphorus, Phosphorus (total), Sulfate, Chloride, Silica,

Biological: Phytoplankton, Primary Production (14C), Chlorophyll a, zooplankton 

US Army Corps of Engineer’s Lakes: Remote real-time water quality monitors for temperature, dissolved oxygen, pH, and specific conductance are located at headwater and tailwater locations on Martins Fork, at the tailwater of Lake Barkley, and on the Cumberland River main stem. 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

Kentucky Lake sampling is conducted by David S. White, Coordinator, Center for Reservoir Research, 561 Emma Drive, Murray KY, 42071. A data request form can be found at their web site. Other public lake sampling is being conducted by the Division of Water. 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 typically rotates their sediment samples among all the lakes of the Cumberland River basin under their jurisdiction. Of the two lakes selected for them to sample this year, the one located in Kentucky is Dale Hollow Lake.

The Division of Water is collecting sediment samples at all off 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. Additionally, the Division of Water is undertaking 

The Tennessee Valley Authority will collect sediment samples at their fixed station on the Clarks River, as a part of their on-going monitoring program of ambient conditions.

Number of Sites

	Waterbody Name
	Location
	Agency

	Clarks River, RMI 9.0
	McCracken Co.
	TVA

	Dale Hollow Lake
	Clinton Co.
	US ACOE

	8 additional streams in the Upper Cumberland basin, listed in "Toxicity Testing Sites"
	Upper Cumberland basin
	DOW

	13 (8 in Upper Cumberland & 6 in Four Rivers Region) additional sites listed in "Stream Surface Water Quality Sites" as a part of the statewide fixed network
	Upper Cumberland and Four Rivers Region
	DOW


6 sites will be sampled for sediment in the Four Rivers Basin.

17 sites will be sampled for sediment in the Upper Cumberland River Basin.

23 sites will be sampled for the entire basin management unit.

 

PARAMETERS
Parameters to be sampled include conventional parameters (TOC, TVS), pesticides, metals, and particle size. TVA also analyzes for PCB’s.

FREQUENCY OF SAMPLING
Each site will be sampled only once.

RESPONSIBLE PARTY
Sediment sampling will be conducted by the Division of Water, Tennessee Valley Authority, and the US Army Corps of Engineers.

Appendix A: Maps
Upper Cumberland River Management Unit
Biological Monitoring Network
Fixed and Targeted Basin Stream Surface Water & Targeted Groundwater Sampling Sites
Four Rivers Management Unit
Biological Monitoring Network
Fixed and Targeted Basin Stream Surface Water Sampling Sites & Targeted Groundwater Sampling Sites
Appendix B: Other Monitoring During 2000 - 2001 Study Period
Nonpoint Source Pollution (NPS) Priority Watershed Monitoring

Once a waterbody is identified as impaired by monitoring efforts, 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 4th order watersheds that were impacted by nonpoint source pollution, and the degree of these impacts.

With this information, a list of priority 4th 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 4th 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 4th 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 Sources 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, currently data availability, and TMDL modeling requirements. Sampling is performed by the Division of Water.

Macroinvertebrate Sampling for Biotic Index Development in E. KY Headwater Streams

Current information on macroinvertebrate assemblages and their use in the development of numeric biocriteria is strongly lacking for small headwater streams in the largely forested eastern coalfield region (ECF) of the state; this region encompasses portions of the Upper Cumberland and Upper Kentucky River basins. Recent database searches have turned up less than five reliable biological site visits for first to second order streams in this region. This lack of information can lead to spurious management decisions regarding impacts to small blue-line streams caused by coal mining, logging, oil and gas operations, straight pipes, local road department activities, residential construction, and light agriculture. Most of the impacts are nonpoint source related and there is little knowledge as to whether or not best management practices (BMP) protect these stream resources. With the new anti-degradation laws, it is difficult to attribute impacts to small blue-line streams caused by general KPDES permitting and general 401 Water Quality Certifications. Moreover, there may be numerous "exceptional" waters that have yet to be documented.

In short, we know very little (in terms of scientific data) of the criteria needed to distinguish exceptional, good, or poor sites for small streams in this region. In the past, best professional judgment assessment has been the best available method for assessing headwater streams. Rather than wait five years with hit-or-miss Watershed and Probabilistic sampling in low-order streams in the ECF, the Division of Water is conducting a relatively low-cost (time), 2-season collecting effort in this region. Sampling would take place between March and May and possibly again between October and November. Approximately 31 first and second order reference sites and 23 first and second order test (impacted) sites will be sampled for the development and testing of a Macroinvertebrate Biotic Index (MBI) multimetric index. 

Objectives of this study include:

* Provide baseline biological data for reference and impacted headwater streams in the ECF. As mining dwindles, logging will likely pose the next major threat to the remaining streams in eastern Kentucky. 

* To provide guidance to other agencies on how to classifying these ECF headwater streams, and guidance on how to evaluate high quality / disturbed sites. 

* Provide metric criteria for other studies performed by university or consulting firms.

A preliminary study design is as follows:

* Fifty-four (54) sites in three geographic regions within the ECF have been chosen including: 14 sites (8 reference/6 test) within the Red Bird Management area (Leslie Co.); 12 sites in the Robinson Forest area (Breathitt/Knott Co’s); and 12 sites in the Rock Creek/Cumberland Falls area (McCreary/Whitley Co’s). A few other sites will be scattered among the Pine/Black Mountain area. Candidate reference sites and test sites will be initially chosen via map searches (DSMRE mining overlays) and personal communication with UK Robinson Forest staff, DBNF personnel at the Red Bird District, and KDOW District office personnel.

* Sampling will take place in late-March to early-May (spring collections); the sampling event could take approximately 12 days (3 days per week for 4 weeks).

* A modified RBP III procedure will be followed. Methodology will focus on the richest targeted habitat (i.e. riffle habitats) for semi-quantitative data using a kick-net. A 30 minute multi-habitat search for qualitative data will also be done at each site. Samples will be field processed to remove as much debris as possible, for easier handling in the lab. RBP Habitat Assessment forms will be filled out for each station. Physico-chemical measurements such as mean stream width and depth, D.O., conductivity, pH, turbidity, substrate size distributions, % embeddedness, and temperature will also be collected (at a minimum).

* Identification of samples and data analysis will take place as time allows, and may require only 2-3 months to complete. We predict samples from these headwater sites to only contain between 150 and 300 specimens, facilitating quick turnover time, especially as the common fauna becomes easier to recognize. Data analysis and metric development would take a month or so and will use statistical techniques most commonly used in the scientific literature. Another benefit from this study will be to use statistical techniques to develop a "siltation index" for taxa sensitive to, or tolerant of, sedimentation.

A listing of sampling sites is provided below.

	Stream
	Latitude
	Longitude
	Drainage Basin Size (ac)
	Location

	R.F. Big Double
	37.09147
	-83.61477
	1180
	 

	L.F. Big Double
	37.08376
	-83.60446
	590
	 

	Little Double
	37.13254
	-83.59887
	700
	near Peabody. Go past Ranger station - sample stream above ranger station barn

	Arnetts Fork
	37.11128
	-83.59688
	1280
	several possibilities for test sites

	R.F. Elisha Creek
	37.07633
	-83.51378
	1500
	 

	L.F. Elisha Creek
	37.09225
	-83.52559
	1500
	 

	MF. Elisha Creek
	37.08109
	-83.51525
	525
	follow old jeep trail upstream ca 200 meters.

	Sugar Creek
	37.12376
	-83.5243
	 
	follow road basically to end - at last gas well. Walk upstream several meters for site.

	Gilberts Little Creek
	37.09848
	-83.56344
	940
	just above first bridge is a small band of Forest Service property, could prob find a good riffle there

	Spruce Branch
	36.95668
	-83.53017
	620
	 

	Mud Lick Branch
	36.91736
	-83.53348
	710
	 

	Clemons Fork
	37.48471
	-83.13249
	514
	below West Fork

	John Carpenter
	37.48239
	-83.12843
	335
	 

	Millseat Branch
	37.48102
	-83.1506
	710
	above Shelly Rock

	Shelly Rock Hollow
	37.48165
	-83.15128
	360
	near mouth

	Little Millseat
	37.4713
	-83.14708
	380
	near mouth

	Fallen Timber Branch
	37.47446
	-83.13916
	270
	near mouth

	Jennys Fork
	37.45806
	-83.19637
	290
	near mouth

	Bear Branch
	37.45706
	-83.19544
	990
	above Jennys Fork

	Fugate Fork
	37.45934
	-83.23745
	1500
	below Laurel Fork

	Williams Branch
	37.39329
	-83.15638
	870
	off KY 476 (15 on Noble quad)

	Jackie Branch
	36.94312
	-84.2808
	735
	near mouth. Park at FS 193 bridge over Bark Camp Creek. Walk upstream to 1st confluence on the left

	Hatchell Branch
	36.86768
	-84.36686
	220
	just above confluence with Eagle Creek along SR 896

	UT Jennys Branch
	36.7336
	-84.45815
	450
	near mouth along SR 3259

	Coffey Branch
	36.69079
	-84.51958
	800
	near mouth (Blue Diamond Mine) off 791 (Elber Corder Rd)

	Water Tank Hollow
	36.7124
	-84.5526
	570
	near mouth

	UT Rock Creek
	36.66859
	-84.62849
	370
	2nd trib west of Bell Farm/Barthell line from the north at FR 566

	UT Rock Creek
	36.66375
	-84.62916
	400
	1st trib west of Bell Farm/Barthell line from the south at FR 566

	Puncheoncamp Creek
	36.65767
	-84.64037
	1100
	just above mouth

	Watts Branch
	36.65684
	-84.65683
	1400
	above mouth

	UT Rock Creek
	36.64117
	-84.71077
	525
	Trib from south near Hemlock Grove at FR137

	Red Bird Creek
	36.91263
	-83.54106
	 
	 

	Lawson Creek
	36.92782
	-83.55276
	 
	below Thompson Hollow

	Falling Rock
	37.47446
	-83.13916
	 
	ca 200 m above mouth

	Lick Fork
	37.3926
	-83.13912
	 
	ca 200 m below Kitchen Fork

	Caney Creek
	37.44875
	-83.2611
	 
	above UT (right hand fork Caney)

	UT Rock Creek
	36.66325
	-84.62916
	 
	(Beaverdam)

	UT Rock Creek
	36.66859
	-84.62849
	 
	ca 50m above Rock Creek Road

	S.F. UT Cumberland River
	36.7124
	-84.5526
	 
	ca 50m above Road

	Cane Creek
	36.76649
	-84.30595
	 
	below ford

	Brownies Creek
	36.6981
	-83.44046
	 
	above 2005, just below trib, just above mile marker 1

	Brownies Creek
	36.69928
	-83.4399
	 
	ca 150 m above road - this is trib enters above BC site

	Ewing Creek
	36.83837
	-83.37187
	 
	above trestle

	Bad Branch
	37.07017
	-82.97195
	 
	just above second foot bridge

	Presley House Branch
	37.06656
	-82.7916
	 
	ca 200 m above road

	R.F. Franks Creek
	37.03002
	-82.8015
	 
	ca 500 m above road


 

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 /watch.

Upper Cumberland River Basin Management Unit
Nature Conservancy Horse Lick Creek

The Nature Conservancy has holding in the Horse Lick Creek watershed and will be performing water quality sampling in this stream over the next two years.

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 Upper Cumberland River Basin & the Four Rivers Basin Management Unit, the USGS Water Resources Division has 40 established stations. Thirty-six of these are in the Upper Cumberland Basin. Approximately 19 of these stations are located within the Rock Creek watershed and are funded in conjunction with the Kentucky Division of Abandoned Mine Lands (AML). Other stations in the Upper Cumberland River Management Unit are jointly funded with the Kentucky Division of Water, the US Corps of Engineers Nashville, 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 Upper Cumberland River Basin Management Unit. The sites are established USGS monitoring sites but may or may not be a gauged, continuous flow monitored, site. 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 (Qc) or if a discharge measurement is made only periodically (Qp), such as when a water-quality sample (QW) is collected. Also stage-only sites, crest stage gage (CSG) sites, and rain gage (RG) sites are identified. 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 Upper Cumberland River Basin Management Unit

	Site ID
	Site Name
	Latitude
	Longitude
	Funding Sources
	Data & Comments

	03400792
	Cranks Creek near Smith, KY
	 
	 
	USGS & COE Nashville
	RG, stage only

	03403545
	Cumberland River, Diversion channel near Barbourville
	 
	 
	USGS & COE Nashville
	RG, stage only

	03404820
	Laurel River near Corbin, KY
	36-58-13.0
	84-07-11.0
	USGS & COE Nashville
	Stage only

	03400500
	Poor Fork near Cumberland
	36-58-26.0
	82-59-38.0
	USGS & COE Nashville
	RG, Qp

	03400798
	Martins Fork Lake at Martins Fork Dam near Smith
	 
	 
	USGS & COE Nashville
	QW

	03400800
	Martins Fork near Smith
	36-45-08.0
	83-15-27.0
	USGS & COE Nashville
	Qc, QW

	03401000
	Cumberland River near Harlan
	36-50-48.0
	83-21-21.0
	USGS & COE Nashville
	Qc

	03402000
	Yellow Creek near Middlesboro
	36-40-05.0
	83-41-19.0
	USGS, KDOW, & COE Nashville
	Qc

	03402900
	Cumberland River at Pine Street bridge at Pineville
	36-45-47.0
	83-41-31.0
	USGS & COE Nashville
	Qc

	03403500
	Cumberland River at Barbourville
	36-51-45.0
	83-53-13.0
	USGS & COE Nashville
	Qc, RG

	03403910
	Clear Fork at Saxton
	36-38-42.0
	84-06-42.0
	USGS & COE Nashville
	Qc

	03404000
	Cumberland River at Williamsburg
	36-44-36.0
	84-09-22.0
	USGS, KDOW, & COE Nashville
	Qc

	03404900
	Lynn Camp Creek at Corbin
	36-57-05.0
	84-05-37.0
	USGS & COE Nashville
	Qc, temperature

	03406500
	Rockcastle River at Billows
	37-10-16.0
	84-17-46.0
	USGS, KDOW, & COE Nashville
	Qc

	03410500
	South Fork Cumberland River near Stearns
	36-37-37.0
	84-32-00.0
	USGS, National Park Service, KDOW, & COE Nashville
	Qc, QW

	03413200
	Beaver Creek near Monticello
	36-47-51.0
	84-53-46.0
	USGS & KDOW
	Qc

	03410600
	South Fork Cumberland River near Yamacraw
	36-43-32.0
	84-32-38.0
	USGS & National Park Service
	Qc, QW

	03410540
	White Oak Creek above Cabin Branch at Co-Operative
	36-69-66.0
	84-62-33.5
	USGS & KY AML
	Qp, QW

	03410542
	Cabin Branch at mouth at Co-Operative
	36-69-11.7
	84-62-35.2
	USGS & KY AML
	Qp, QW

	03410545
	Unnamed tributary at mouth below Boarding House Hollow
	36-69-32.0
	84-61-54.9
	USGS & KY AML
	Qp, QW

	03410552
	White Oak Creek above Jones Branch at White Oak Junction
	36-70-17.2
	84-59-75.9
	USGS & KY AML
	Qp, QW

	03410555
	Jones Branch above unnamed tributary at White Oak Junction
	36-70-79.6
	84-60-89.9
	USGS & KY AML
	Qp, QW

	03410557
	White Oak Creek at mouth at White Oak Junction
	36-70-25.6
	84-59-64.3
	USGS & KY AML
	Qp, QW

	03410565
	Limestone Spring below unnamed tributary at White Oak Junction
	36-70-75.3
	84-59-05.8
	USGS & KY AML
	Qp, QW

	03410559
	Rock Creek above White Oak Creek at White Oak Junction
	36-70-23.7
	84-59-51.5
	USGS & KY AML
	Qp, QW

	03410569
	Rock Creek above Roberts Hollow at White Oak Junction
	36-70-96.7
	84-58-41.7
	USGS & KY AML
	Qp, QW

	03410571
	Unnamed tributary at culvert below Roberts Hollow
	36-71-04.5
	84-58-24.3
	USGS & KY AML
	Qp, QW

	03410570
	Roberts Hollow at mouth at Paint Cliff
	36-71-02.6
	84-58-37.6
	USGS & KY AML
	Qp, QW

	03410580
	Rock Creek below Poplar 
	36-70-30.9
	84-56-37.0
	USGS & KY AML
	Qp, QW

	 
	Spring Hollow at Paint Cliff
	 
	 
	 
	 

	03410585
	Koger Fork above mouth at Paint Cliff
	36-70-07.9
	84-54-68.7
	USGS & KY AML
	Qp, QW

	03410597
	Rock Creek below Grassy Fork at Yamacraw
	36-71-50.8
	84-54-68.7
	USGS & KY AML
	Qp, QW

	03410547
	Unnamed tributary to White Oak Creek at culvert
	36-69-80.0
	84-61-03.0
	USGS & KY AML
	Qp, QW

	03410575
	Paint Cliff discharge at Paint Cliff
	36-70-69.6
	84-57-67.5
	USGS & KY AML
	Qp, QW

	03410578
	Poplar Spring Hollow at mouth at Paint Cliff
	36-70-61.1
	84-56-81.6
	USGS & KY AML
	Qp, QW

	03410594
	Water Tank Hollow at culvert at mouth at Yamacraw
	36-71-21.2
	84-55-12.7
	USGS & KY AML
	Qp, QW

	03410595
	Water Tank Hollow at mouth at Yamacraw
	36-71-18.4
	84-55-03.4
	USGS & KY AML
	Qp, QW


 

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 Upper Cumberland River Basin Management Unit

	AIRS ID NUMBER
	LOCATION ADDRESS (COUNTY)
	COORDINATES 

ZONE EASTING NORTHING

LONGITUDE LATITUDE
	PM 2.5
	PM 10
	SO2
	NO2
	CO
	O 3
	DATE ESTABLISHED

	21-095-0003
	Hendrickson Building, 110 First Street, Harlan (Harlan)
	17
	-89.3216
	36.84483
	 
	X(c)
	 
	 
	 
	 
	4/10/81

	21-235-0002
	Corbin Vocational School, 1990 S. Snyder, Corbin (Whitley)
	16
	-84.0947
	36.92823
	 
	X
	 
	 
	 
	 
	10/2/82


(e) Emergency Episode Monitor

(c) Collocated Monitors

 

 

Four Rivers Basin Management Unit
Marshall and Calloway County Health Departments 

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 Four Rivers Basin Management Unit of this appendix.

The Nature Conservancy

The Kentucky Chapter of The Nature Conservancy has initiated a sampling program in their preserve in the Cypress Swamp in Northeastern Marshall County. Through the help of Dr. Jeffery Jack, Department of Biology, Western Kentucky University, they will be gathering data on a monthly basis. Selected physiochemical and biotic parameters will be evaluated to determine the physical environment in the preserve. The sampling program will also assess the levels of certain constituents of possible anthropogenic origin. This will be used to determine if the preserve is being affected by impacts from the surrounding land use patterns. 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

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. In the Lower Cumberland River basin, the Little River watershed will be targeted for this educational effort. Approximately 16 sub-watershed locations will be samples 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 Rebecka Freeman, at 502-495-7731.

US Geological Survey

The following stations are located in the Four Rivers Basin Management Unit. The sites are established as USGS monitoring sites but may or may not be a gauged, continuous flow monitored, site. 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 (Qc) or if a discharge measurement is made only periodically (Qp), such as when a water-quality sample (QW) is collected. Also stage only sites, crest stage gage (CSG) sites, and rain gage (RG) sites are identified. 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 Four Rivers Basin Management Unit

	Site ID
	Site Name
	Latitude
	Longitude
	Funding Sources
	Data & Comments

	03609750
	Tennessee River at Highway 60 near Paducah
	 
	 
	USGS & COE Louisville
	QW 

	03610200
	Clarks River at Almo
	36-41-30.0
	88-16-25.0
	USGS & KDOW
	Qc

	365210088391301
	Viola Well Graves County
	36-52-10.0
	88-39-13.0
	USGS 
	Water Level

	03438000
	Little River near Cadiz
	36-46-40.0
	87-43-18.0
	USGS & KDOW
	Qc, RG


 

Kentucky Paducah Gaseous Diffusion Plan

On January 1, 1997, the Commonwealth of Kentucky and the US Department of Energy (DOE) entered into an Agreement In Principal (AIP) to provide assurances that environmental activities at the Paducah Gaseous Diffusion Plant (PGDP) are conducted in a scientific and sound manner. The main objective of the AIP is to insure protection of human health and the environment. The goal of the Agreement is to maintain an independent, impartial, and qualified assessment of the potential environmental impacts of present and future DOE activities at the PGDP. In order to accomplish this goal the AIP has identified several areas that require oversight by the Commonwealth: I) Environmental Oversight; II) Health Studies.

Environmental Oversight
The AIP is responsible for independent monitoring efforts which include but are not limited to the monitoring of groundwater contaminant plumes, stream sediments, surface waters, and biota. In addition, air monitoring and ISCO stream sampling for radiological components is performed in cooperation with the Kentucky Cabinet for Health Services Radiation Control Branch. Independent sampling is performed when the AIP deems it necessary to augment current DOE sampling in order to safeguard human health and the environment. The following areas are addressed under AIP Environmental Oversight Groundwater, Surface water, Sediment, Wildlife, and Air.

Groundwater

The AIP groundwater sampling is intended to integrate sampling efforts to meet five broad goals. The AIP groundwater sampling program is designed to meet these goals while minimizing the number of samples through the selection of sampling points that can provide information pertinent to site decision needs. 

Confirmatory Sampling

The AIP is responsible with providing confirmation that DOE’s sampling procedures and results are providing accurate information about conditions at the Paducah site. The AIP meets this responsibility by collecting split samples with DOE on a regular basis and to augment this sampling with independent sampling at these same locations. AIP will take sample splits during planned OU investigations. Confirmatory sampling will constitute no more than ten percent of AIP sampling budgets.

Monitoring of Plume Growth 

The AIP will augment DOE’s sampling program in order to ensure that the spread of contaminant plumes is fully monitored. The growth of the Northeast plume has brought it to the edge of DOE’s Water Policy Area and careful monitoring is needed to ensure that the Water Policy provides comprehensive protection to DOE’s neighbors. In addition, the AIP is monitoring areas outside of the defined plumes west and north of the PGDP in order to assess the development of new plumes in these areas. 

Monitoring the Effectiveness of the Two Hydraulic Containment Systems

The AIP augments DOE’s sampling program in order to monitor the effectiveness of the current Northwest and Northeast hydraulic containment systems. The AIP will monitor select locations within the known contaminant plumes on a quarterly or semi-annual basis in order to generate long term flow and transport information necessary to predicting plume growth. 

Identification of Discharge Areas for the Northwest Plume

The AIP, through a project conducted by the University of Kentucky, is attempting to delineate discharge areas for contaminants from the Northwest plume. The AIP has documented that the Northwest plume discharges to Little Bayou Creek north of the PGDP as well as directly to the Ohio River. The AIP is investigating this through a surface water-groundwater interaction study

Residential Well Monitoring Program

The AIP will take water samples from residential wells in the vicinity of the PGDP at the request of landowners and provide the results of these tests to the landowners. If the wells are found to contaminated with constituents thought to be plant derived, the AIP will notify the DOE and the Division of Waste Management

Surface Water
The AIP is responsible for monitoring the water quality of the Little Bayou (LBC) and Big Bayou Creeks (BBC) to ensure the protection of human health and welfare, and protect the quality of water for wildlife. Since 1995 the AIP has performed routine sampling of surface water at outfalls and in LBC and BBC from the PGDP and at locations within the streams themselves. AIP studies were initiated to develop a database to for monitoring the following conditions. The AIP augments sampling to include periodic sampling of all discharges, including discharges to impoundments, from wastewater treatment facilities, and from storm water outfalls. Data collected from the monitoring of surface water is compared to water quality data collected in the past.

The AIP has established locations on LBC and BBC where sediment and water samples are collected. The AIP sampling events occur in the spring and summer at which time sediment and surface water is collected and analyzed for heavy metals, PCBs, and radionuclides. Five areas that the sediment and surface water sampling will address are:

Monitor environmental conditions and improvements/degradation imposed via remediation activities.

Monitor the mitigation of metals downstream of the PGDP.

Monitor migration of PCBs.

Monitor fish body burdens for metals and PCBs, and potential exposure to human and ecological receptors.

Distinguish the influence of and monitor KPDES outfalls.

Sediment
AIP conducts sampling of the sediment in the various outfalls from the facility and in Big Bayou and Little Bayou Creeks to determine the impact of the Paducah Gaseous Diffusion Plant (PGDP) wastewater effluent discharges on the receiving aquatic ecosystem. This will be accomplished by the AIP with sediment sampling on a semi-annual basis. This will document the current contaminant levels in the creek prior to the implementation of any DOE environmental restoration activities at the PGDP. This monitoring system will also allow the AIP to assess the effectiveness for source control of surface water run-off during the remedial activities

Monitor current environmental conditions and improvements/degradationimposed via remediation activities.

Monitor the mitigation of metals downstream of the PGDP.

Monitor migration of PCBs.

Wildlife
The PGDP is surrounded by the WKWMA, which offers habitat for a diversity of plant and wildlife species. The primary game species pursued by hunters includes: deer, quail, rabbits, squirrel, woodcock, woodducks and teal. The WKWMA contains a number of small ponds that are fished for bass, sunfish, and catfish. The WKWMA also harbors a multitude of non-game wildlife species. The Big Bayou and Little Bayou Creeks, which receive effluent from the PGDP, wind their way through the WKWMA finally discharging to the Ohio River. Elevated levels of PCBs can be found in fish downstream of the PGDP within the Little Bayou Creek, additionally fish tissue from Big Bayou Creek contain elevated Hg levels. More recent sampling indicates increased exposure of terrestrial predators to PCBs in the vicinity of the PGDP. The AIP is taking the lead on collecting the samples and biological data for the Division. This data will be integrated into a comprehensive Ecological Strategy Document. 

1) Monitor fish body burdens for metals and PCBs, and exposure to receptors.

2) Integrate levels of contaminants in sediments with PGDP Biological Monitoring

Program and indices of negative ecological effect.

3) Distinguish influence of and monitor KPDES effluents for biological impact.

 

Air
The Cabinet for Health Services Radiation Control Branch (CHS-RCB) has installed 8 air monitors at various locations near the plant. These were installed to detect any radioactive emissions from the Paducah site and are operated independently from the USEC monitors. The heaviest concentration of air monitors is located near the plant's northeast corner due to the prevailing wind direction. A single background air monitor is located a few miles southeast of the plant at the Mount Zion Church which is located on US62. Samples are collected from all 8 air monitors on a weekly basis. These filters are then shipped to the Radiation Control Branch laboratory to be tested for gross alpha/ beta. Additional tests for specific radionuclides are run only when the gross alpha/ beta results indicate that such tests are warranted. 

Health Studies
The AIP is currently pursuing a worker cohort health study at the PGDP. Under the AUP Kentucky may assess the needs for a human health study and /or cohort mortality study of the workers from past and present operations at the facility and make recommendations to DOE. If Kentucky believes that an epidemiology study is necessary, the available data will be evaluated for any adverse health information associated with the PGDP. 

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 Four Rivers Basin Management Unit

	AIRS ID NUMBER
	LOCATION ADDRESS (COUNTY)
	COORDINATES (Km)

ZONE EASTING NORTHING

LONGITUDE LATITUDE
	PM 2.5
	PM 10
	SO2
	NO2
	CO
	O 3
	DATE ESTABLISHED

	21-139-0003
	DOT Garage, US 60 Smithland (Livingston)
	16
	-88.3929
	37.15373
	 
	 
	 
	 
	 
	X
	4/1/81

	21-139-0004
	Bloodworth Farm, KY 453 Livingston County
	16
	-88.3335
	37.07005
	 
	X
	X
	 
	 
	 
	9/15/86

	21-145-1004
	Paducah Middle School, 342 Lone Oak Rd Paducah (McCracken)
	16
	-88.6371
	37.06454
	X
	X
	 
	 
	 
	 
	7/1/69

	21-145-1024
	Jackson Purchase RECC, 2901 Powell St.
	16
	-88.5724
	37.05631
	 
	X(e)

(P)
	X(e)

(P)
	X(e)

(P)
	 
	X(e)

(P)
	8/15/80

	21-157-0010
	24 Main Street Calvert City (Marshall)
	16
	-88.3527
	37.02995
	 
	X(c)
	 
	 
	 
	 
	2/25/78


(e) Emergency Episode Monitor

(c) Collocated Monitors

(P) Pollutant Standards Index (PSI) Monitor

 

 

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: Work Plan for 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 State Division of Water (KDOW), Kentucky Nature Preserves Commission (KNPC), US forest Service, US Fish and Wildlife, 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 gauging 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 non-point 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 climactic 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 Basin 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

*(not used as match or included in budget)

US Army Corps of Engineers (COE)*

*(not used as match or included in budget)

USDA Natural Resources Conservation Service (NRCS)*

*(not used as match or included in budget)

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 climactic 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-Gauging stations in the Cumberland/Tennessee and Mississippi River 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. 

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 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 gauged 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 Gauging 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 Gauging 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 Basin 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

	Gauging 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.

PROJECT BUDGET

Budget Summary

	
	BMP
	Project
	Public
	Monitor-
	Technical
	Other
	

	
	Implimenta-
	Manage-
	Educa-
	ing
	Assist-
	Assess-
	Total

	
	tion
	ment
	tion
	
	ance
	ment
	

	Personnel
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 59,607 
	$ 59,607 

	Supplies
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 2,000 
	$ 2,000 

	Equipment
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 9,000 
	$ 9,000 

	Travel
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 6,000 
	$ 6,000 

	Contractual
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 

	Operating
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 36,772 
	$ 36,772 

	Other
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 6,000 
	$ 6,000 

	Total
	$ - 
	$ - 
	$ - 
	$ - 
	$ - 
	$ 119,379 
	$ 119,379 


 

Detailed Budget

	Budget Categories
	Section
	Non-Federal
	Total

	
	329(h)
	Match
	

	Personnel
	$ 42,247 
	$ 17,360 
	$ 59,607 

	Supplies
	$ 2,000 
	$ - 
	$ 2,000 

	Equipment
	$ - 
	$ 9,000 
	$ 9,000 

	Travel
	$ 6,000 
	$ - 
	$ 6,000 

	Contractual
	$ - 
	$ - 
	$ - 

	Operating Costs
	$ 13,752 
	$ 23,020 
	$ 36,772 

	Other
	$ 6,000 
	$ - 
	$ 6,000 

	Total
	$ 69,999 
	$ 49,380 
	$ 119,379 

	
	59%
	41%
	100%


 

Budget Narrative
The project budget includes the cost of data collection and analysis required to develop the regional curves. The total amount of the project is $119,379 requiring $69,999 of Section 319(h) funds. The Non-Federal match is $49,380 or 41% of the total amount. Although participants from the Kentucky Division of Water, the US Fish and Wildlife Service, the US Army Corps of Engineers, the USDA Natural Resources Conservation Service and the US Forest Service are anticipated to provide technical assistance for the project, the value of this assistance is not included in the budget. This estimated value of $10,000 is not included as match money or as grant money requiring a match; thus, the local match is calculated as ($49,380 /$119,379) / 100 = 41%.

Personnel

The objective of the project team is to develop regional curves for the bankfull characteristics of streams. Although the procedures for developing the bankfull characteristics are well established, interpretation and selection of stable stream reaches require considerable expertise and knowledge of fluvial geomorphology. The development of reliable regional curves for bankfull characteristics that are likely to be the basis of stream evaluation and restoration for the State of Kentucky should be conducted by individuals having extensive training in hydrology and geomorphology. The successful development of reliable regional curves will require the combined effort of a hydrologist to supervise the analysis of stream gage data, a hydraulic engineer to evaluate the flow at Gauging stations, a geomorphologist to supervise the geomorphologic data collection and students to assist in the data collection. As shown in the table below, the geomorphologist and students will focus on intensive data collection. The principal will be responsible for ensuring that the project schedule is met and for quality control. The hydrologist will provide assistance on the techniques required to analyze stream flow gage data. The soils expert will provide assistance for the partitioning of data for the geophysical regions.

	Expertise
	Annual
	Man
	Cost
	Fringe
	Total

	
	Salary
	Years
	
	
	

	Principal **
	73000
	0.09
	$ 6,800 
	$ 1,632 
	$ 8,432 

	Hydrology **
	62000
	0.07
	$ 4,500 
	$ 1,080 
	$ 5,580 

	Geomorphology*
	37500
	0.67
	$ 25,000 
	$ 4,250 
	$ 29,250 

	Soils **
	100000
	0.05
	$ 4,500 
	$ 1,080 
	$ 5,580 

	Student++
	10000
	1.00
	$ 10,000 
	$ 765 
	$ 10,765 

	Total
	
	2
	$ 50,800 
	$ 8,807 
	$ 59,607 


** Fringe rate of 24%

*Fringe rate of 17%

++Fringe rate of 7.65%

Supplies

Supplies for this project include surveying equipment parts that typically must be replaced or become damaged during normal operations (survey data radio battery). Survey flags and monument materials are needed to conduct site data collection. Extensive photo documentation will be required to develop information for the database. 

	Items
	Cost

	Radio battery
	$ 900 

	Survey flags
	$ 100 

	Film and development
	$ 600 

	Survey monument
	$ 400 

	Total
	$ 2,000 


 

Equipment

The University of Louisville will lease a 4-wheel drive vehicle to the project for use over the year. Extensive field trips to locate reference sites and collect geomorphological data will be required such that the geomorpholist and the students will be in the field for several days each month over the period of the project. Determination of the actual mileage that will be traveled by the field team is not possible at this point in time; however, we anticipate that over 1500 miles per month will be required to select reference sites and collect geomorphic data. The anticipated rental rate for the vehicle will be approximately $6000 with an additional $1000 for maintenance. Travel to sites in southeastern and southwestern Kentucky is required. Costs for fuel are included in the travel budget.

One laptop PC will be rented to the project for a fee of $1000 over the year period to provide a means of downloading data from the survey data logger while in the field. The laptop PC will also provide a means of immediate evaluation of data collected at reference sites.

The University of Louisville has previously purchased a robotic total station ($33,000) to efficiently conduct field surveys with 2 persons. The total station is equipped with a hand-held computer (data logger), survey prisms and range poles. A fee of $1000 dollars will be charged to the project for use of the robotic total station to provide for maintenance. 

The $9000 charge for use and maintenance of the 4-wheel drive vehicle, the use of the robotic total station, and the use of the laptop PC provides non-federal matching funds.

Travel

The intensive field investigations will require travel to southeastern and southwestern Kentucky. The project will require approximately 12 four-day trips. Each trip is considered to be approximately 1500 miles of mileage and 3 nights of hotel costs (double occupancy, $60/night), and 4 days of per diem ($30/day). Fuel costs for the trips are estimated to be approximately $960. The hotel for the 12 (3 nights each) trips is estimated to be $2160 and the total per diem for the 12 trips (2 persons/4 days each) is $2880. The total for fuel, hotel rooms, and per diem for travel is estimated to be $6000. 

Operating

The University of Louisville has an indirect cost rate set at 44% of the direct costs. The direct costs for this project are $82,902. The total indirect cost is $36,477. The University of Louisville has agreed to use $23,020 of the overhead as non-federal match. The EPA 319(h) will be charged $13,457 for indirect costs. 

The University considers costs for paper and other office supplies as additional cost. Therefore $295 will be charged to EPA 319(h).

Other

The budget includes several items in this category that are essential to the project. The team members have substantial training in watershed processes, sediment transport and river engineering. In addition, team members have training in bioengineering, applied geomorphology and stream restoration. The members believe that advanced training in methods of monitoring physical stream changes is necessary. To increase the knowledge of the team and to ensure that the most recent practical information is used to develop the regional curves, two members of the team will attend advanced training on stream restoration. The cost of this training (including travel and lodging) is included in this section as $5000 ($2500 per person). Software is required to transform the field data obtained from the robotic total station into information that can be plotted immediately to check the accuracy of the data and to determine if additional data are required. The software cost is approximately $1000. 

Project Primary contact: 
Arthur C. Parola, Ph. D. 
Department of Civil and Environmental Engineering 
University of Louisville 
Louisville, KY 40292 
Phone # (502) 852-4599 
Fax # (502)-852-8851 
a.c.parola@louisville.edu

Lead Agency: 
The University of Louisville Research Foundation 
University of Louisville 
204 Jouett Hall 
Louisville, KY 40292* 
Phone # (502) 852-6512 
Fax # (502)-852-8375
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Appendix E: Planning Considerations for Next Sampling Cycle
This section is included to record some of the issues and considerations raised, but not previously 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. Responses: However, this strategy provides a work plan for the development of stream geomorphic regional areas. This will provide the basis for characterization of hydrogeomorphic reference conditions for future evaluation of other stream reaches.

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. Response: Resources limit analysis of all parameters. The strategy presented here makes the most efficient use of available resources by sample parameters based on known land uses.

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.

Appendix F: Contact information
Bob Wise, Four Rivers Basin Coordinator Assistant 
3434 Lovelace Road 
Paducah, Ky. 42001 
Phone: 270-554-1022 
Fax: 270-554-1022 
Email: bob.wise@rcdnet.org 
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: http://www.watersheds.ky.gov
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