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CHAPTER I:  INTRODUCTION 
 

1.1 Overview 
 
This report documents the results of the 2002 Kentucky River Watershed Watch 

sampling effort, which was supported by a grant from the Kentucky River Authority.  
The Kentucky River Watershed Watch is a volunteer organization affiliated with the 
Kentucky Waterways Alliance with the following goals: 
 
1. To provide current data on general water quality conditions to local stream based 

organizations working to protect their watershed. 
2. To provide widespread screening for potential water quality problems to resource 

management agencies. 
3. To provide auxiliary information to assist resource management agencies in meeting 

specific operational and management objectives. 
4. To identify specific impacts to water quality through targeted observations and 

measurements. 
 
The sampling effort was conducted so as to be consistent with the scientific study plan 
developed by the Kentucky River Watershed Watch scientific advisory board which 
describes the monitoring objectives, methods, parameters, quality assurance, and data 
management.  A copy of the plan may be found at the project web site: 
http://water.nr.state.ky.us/watch/2000/plan_of_work.htm.  Detailed sampling results for 
2002 are posted on the project web site at http://kywater.org/watch/data.  All files 
associated with the Kentucky River basin begin with the letter �k.� 
 
1.2 Study Area 
 

 The Kentucky River Watershed Watch sampling effort was conducted at 165 
different sites across the Kentucky River Basin.  The Kentucky River Basin extends over 
much of the central and eastern portions of the state and is home to approximately 
710,000 Kentuckians.  The watershed includes all or part of 42 counties and drains over 
7,000 square miles with a tributary network of more than 15,000 miles.  A map of the 
watershed with the associated counties is shown in Figure 1.1.  For the purpose of 
watershed management, the River Basin has been subdivided into smaller sub-basins and 
watersheds using the USGS Hydrologic Unit Code (HUC) classification system.  A map 
showing the 8-digit subbasins is shown in Figure 1.2.  A more detailed description of the 
11-digit HUC watersheds is provided in Figures 1.3-1.5.  An index of the 165 sampling 
sites is provided in Figure 1.6 and Table 1.1.   
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Table 1.1 Kentucky River Watershed Watch Sampling Sites    

      
Stream Name Site Location Latitude Longitude Sample ID 

#     
11 Digit HUC 

ID  (dec. deg.)  (dec. deg.) 

      

K01 Lee's Br, Woodford 100yds N of US 421 bridge 5100205270 38.16546 -84.69126 

K02 Lee's Branch 150yds downstream of Stephens St 5100205270 38.13863 -84.68252 

K03 Eagle Cr E Fk, Scott Above Hinton Cemetary Rd 5100205360 38.43077 -84.62425 

K04 Eagle Cr W Fk, Scott Burgess Rd Bridge 1.25mi N 5100205360 38.41616 -84.64744 

K05 Cane Run Ceek .2mi upstream of 460 Br 5100205280 38.20944 -84.61074 

K06 Upper Red Rv 
Big Branch canoe launch, at the 
mouth. 5100204120 37.80204 -83.48420 

K07 Stillwater Creek first riffle below the bridge 5100204130 37.77515 -83.49858 

K08 Cedar Run 
Just above Ky. Rv. at Shaker 
Landing. 5100205210 37.817269 -84.721837 

K09 Landing Run 
600 feet up from confluence of KY 
Rv 5100205420 37.91064 -84.81915 

K10 Ten Mile Creek 
0.25mi upstream of mouth of Eagle 
Creek 5100205390 38.628255 -85.137398 

K11 Eagle Cr, Grant Just up from Mouth of Ten Mile Cr 5100205370 38.70356 -84.75750 

K12 Craig Cr, Woodford Lillards Ferry Rd Bridge 5100205420 37.98117 -84.81883 

K13 Grier's Cr, Woodford 
At .5mi below bridge on Griers Cr 
Rd. 5100205230 38.02069 -84.82827 

K14 Clarks Run N37 38' 21" W 84 43' 19" 5100205190 37.65786 -84.70554 

K15 Hanging Fork Creek N37 37' 24" W 84 40' 49" 5100205180 37.63387 -84.65876 

K16 N. Fk Elkhorn, Scott At Great Crossings 5100205280 38.21564 -84.60580 

K17 N Fk Kentucky Rv Whitesburg, at 931/15. 5100201010 37.12016 -82.84696 

K18 Sharps Br, Anderson .75mi upstream of Mouth of Sharps 5100205420 38.06465 -84.83958 

K19 Gilbert's Cr, Anderson First Crossing of Gilbert's Cr Rd 5100205140 37.97655 -84.83014 

K20 Hickman Cr Between UT and Mouth of Hickman 5100205120 37.76886 -84.61263 

K21 Town Br, Jessamine 
Just below New WWTP, 
Nicholasville 5100205130 37.85299 -84.62239 

K22 Jessamine Cr At SR 29 Bridge 5100205420 37.81054 -84.64875 

K23 Jessamine Cr Just above mouth at Jessamine 5100205130 37.85055 -84.64642 

K24 S Elkhorn, Fayette Upstrm of US 60 near Airport 5100205270 38.04231 -84.62588 

K25 S Elkhorn, Fayette 
Below Dam near Confl of Town 
Br,Paynes Mill Rd. 5100205270 38.11329 -84.62981 
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K26 S Elkhorn, Scott .5mi upstrm of SR 341 5100205270 38.18007 -84.66193 

K27 Two Mile Cr, Clark 
.5mi south of Elkin Station Rd 
Bridge 5100205420 37.90966 -84.22552 

K28 Clear Cr, Woodford 
500m upstream of Mouth of Clear 
Cr 5100205220 37.93250 -84.79488 

K29 Clear Cr, Woodford At KY 33 Bridge 5100205220 37.93950 -84.77613 

K30 Ten Mile Cr, Grant .5mi upstrm of Verona Mt Zion Rd 5100205390 38.77999 -84.65661 

K31 S Elkhorn Cr, Woodford Just Upstream of SR 1685 Bridge 5100205270 38.18380 -84.74018 

K32 Beals Run,  Woodford Just below US 421 5100205270 38.17530 -84.74615 

K33 UT S Elkhorn, Scott 
210 Ironworks Estate Subdivision 
UT 5100205270 38.18278 -84.65559 

K34 Wolfe Run, Fayette At Valley Park off Cambridge Dr. 5100205270 38.05682 -84.54980 

K35 Sugar Cr, Garrard Three Forks 200yds below 1355br 5100205110 37.69972 -84.57100 

K36 Paint Lick Cr, Garrard Paint Lick, SR 52 Bridge 5100205100 37.65488 -84.43648 

K37 Paint Lick Cr, Garrard Bradshaw Mill off Dry Bridge Road 5100205100 37.74660 -84.49661 

K38 Silver Cr, Madison Ruthton 5100205090 37.67118 -84.37839 

K39 Silver Cr, Madison below I-75 bridge 5100205090 37.64672 -84.31316 

K40 Middle Fork Just Below Mouth of Asher Branch 5100202010 37.18252 -83.38252 

K41 Middle Fk, Leslie Below Mouth of Greasy Cr 5100202010 37.07819 -83.39265 

K42 Cutshin Cr, At gauging station at Wooton. 5100202020 37.16488 -83.30801 

K43 Sturgeon Cr, Jackson SR 30 Bridge over Sturgeon Cr 5100204020 37.39500 -83.84233 

K44 Station Camp Cr Rt 89 Bridge 5100204050 37.56082 -83.92341 

K45 Station Camp Cr Rt 1209 Bridge 5100204050 37.56083 -83.96619 

K46 Boone Cr, Fayette By Iroquois Hunt Club 5100205070 37.92189 -84.34068 

K47 Eagle Creek, Carroll Boat Ramp Eagle Cr. Resort 5100205410 38.61184 -85.03471 

K48 N orth Fork of Ky River Martha Lane Collins Br  (KY 541) 5100201150 38.61184 -85.03471 

K49 Middle Fk Ky Rv Under KY 30 Bridge 5100202040 37.48774 -83.48359 

K50 Benson Cr, Franklin Dowstream of Red Bridge 5100205260 38.207091 -84.933609 

K51 Benson Cr, Franklin Co. At Red Bridge Falls. 5100205260 38.209756 -84.942658 

K52 Benson Cr At riffle above Red Bridge 5100205260 38.208614 -84.938901 

K53 W Hickman Cr, Fayette Behind Tates Cr Shopping Center 5100205120 37.97457 -84.49927 

K54 McConnell Spr. McConnell Spring, Fayette 5100205270 38.05539 -84.51903 

K55 Town Branch, Fayette Jimmy Campbell Lane Bridge 5100205270 38.06256 -84.53362 
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K56 Dix River, Mercer .25mi N of Dix Dam 5100205170 37.79246 -84.70655 

K57 Spring Stn, Woodford At spring, Beals Run 5100205270 38.15527 -84.74323 

K58 Boone Cr, Fayette Mouth of Boone Cr 5100205070 37.89437 -84.33864 

K59 Tates Cr,Madison Below mouth of Long Br 5100205080 37.84343 -84.42403 

K60 Dreaming Cr, Madison Mouth of Dreaming near Otter Cr 5100205040 37.78503 -84.26101 

K61 Drowning Cr, Estill 100yds upstream of SR52 bridge 5100204100 37.71704 -84.09609 

K62 North fork of Ky River 
Mayking, at Old Regular Baptist 
Church 5100201010 37.13512 -82.76715 

K63 Pine Creek, At Mayking Baptist Ch 5100201010 37.12901 -82.76511 

K64 Cram Cr., Letcher At Mouth of Cram Cr & Pert Fk 5100201010 37.12697 -82.75797 

K65 Muddy Creek, Madison SR 1986 Bridge at Doylesville 5100205020 37.86022 -84.16759 

K66 Otter Creek, Madison 
RR crossing on 388 near 
Boonseboro 5100205040 37.86482 -84.27546 

K67 Bullskin Cr, Clay At mouth of Little Bullskin Cr 5100203030 37.27257 -83.62553 

K68 Goose Cr, Clay At mouth of Sutton Br 5100203040 37.15973 -83.76523 

K69 Goose Cr, Clay Below Mouth of Jacks Br 5100203040 37.26858 -83.64610 

K70 Bishops Br, Clay At mouth 5100203020 37.33676 -83.65597 

K71 S Fk Elkhorn, Fayette US 68 Harrodsburg Rd Bridge 5100205270 38.17618 -84.81264 

K72 Steele's Br, Fayette Redd Rd Bridge off Old Frankfort Pk 5100205270 38.10645 -84.62871 

K73 Mdl Fk, Red River KY 715 Bridge over Middle Fk 5100204140 37.79348 -83.70271 

K74 Swift Camp Cr At Swift Camp Creek Camp 5100204120 37.81748 -83.57722 

K75 Town Branch, Fayette Yarnellton Rd Bridge 5100205270 38.10353 -84.58790 

K76 Red Rv, Powell East of Stanton, at bridge. 5100204160 37.84209 -83.80894 

K77 Cane Cr, Menifee 
Gordon Property at Meniffee/Powell 
Co Line 5100204160 37.89573 -83.74999 

K78 Severn Cr 
Gravel crossing at .25mi below US 
127. 5100205320 38.453216 -84.862779 

K79 Cedar Cr, Owen Cedar Creek below Sawbridge Cr 5100205310 38.41764 -84.85513 

K80 Elkhorn Cr, Franklin Strohmeir Rd at old Iron Bridge 5100205290 38.31881 -84.84982 

K81 KY Rv N Fk, Perry Fusonia below Fort Br 5100201150 37.16030 -83.08705 

K82 KY Rv N Fk, Perry Perry Co Park 5100201150 37.27592 -83.20780 

K83 Lotts Cr, Perry 550 bridge 5100201080 37.28781 -83.17841 

K84 Trib. A, South Elkhorn Bridge at Branwood Rd over trib 5100205270 37.9725 -84.5695 

K85 Glen's Creek  at Glen's Creek Baptist Church 5100205240 38.10066 -84.80528 

K86 N. Fork Elkhorn Switzer 5100205280 38.25380 -84.75245 
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K87 Warfork Below Bridge, Jack's Ridge Rd. 5100204050 37.42106 -83.91670 

K88 Crystal Creek 
.4 miles from Main Street on Locust 
Rd in Beattyville 5100204010 37.57303 -83.70777 

K89 South Fork, Red River 
40 yds upstream from hwy11/15 
bridge 5100204140 37.82657 -83.74633 

K90 Quicksand Creek, Breathitt 
Off Hwy 15 bridge over quicksand 
creek 5100201140 37.53823 -83.34614 

K91 Turkey Fork Turkey Cr. at Bates Fk. 5100201040 37.083341 -83.023032 

K92 Turkey Cr. Turkey Cr. at Line Fork. 5100201040 37.100292 -83.017459 

K93 Line Fork Line Fork at Hallie post office. 5100201040 37.09997 -83.018894 

K94 Lower Red River Red River at Twin Creek 5100204160 37.83296 -84.01583 

K95 Red River Below bridge, Rt 15, Clay City 5100204160 37.86907 -83.93072 

K96 Graddy Spring 
Spring on Greenwood Farm, Steele 
Road, Woodford Co. 5100205140 38.0819 -84.794204 

K97 Ermine headwater @ Ermine 5100201010 37.1134 -82.805767 

K98 Millstone Cr Millstone Transfer Station 5100201010 37.1986 -82.762 

K99 Otter Cr - 5100201020 37.2237 -82.8158 

K100 Rockhouse Cr below Doty Cr 5100201020 37.172618 -82.93039 

K101 Rockhouse Cr above Doty Cr 5100201020 37.17500 -82.92800 

K102 Doty Cr mouth of Doty 5100201020 37.17611 -82.930589 

K103 Rockhouse Cr below Blair Br 5100201070 37.272173 -82.91991 

K104 Rockhouse Cr above Blair Br 5100201020 37.173569 -82.917917 

K105 Blair Br mouth of Blair Br 5100201020 37.172045 -82.918554 

K106 Blair Br at Tooter Br 5100201020 37.17150 -82.91133 

K107 Rockhouse Cr below Crases Br 5100201020 37.14483 -82.96350 

K108 Rockhouse Cr above Crases Br 5100201020 37.147179 -82.952666 

K109 Rockhouse Cr mouth of Crases Br 5100201020 37.144258 -82.958401 

K110 Rockhouse Cr below Ison 5100201020 37.18267 -82.91083 

K111 Rockhouse Cr above Isom 5100201020 37.18933 -82.89733 

K112 North Fork North Fork below Colly Creek 5100201010 37.11667 -82.79278 

K113 North Fork Ky North Fork above Colly Creek 5100201010 37.12222 -82.79278 

K114 Colly Creek Mouth of Colly Creek 5100201010 37.11917 -82.79278 

K115 Allen Branch mouth of Allen Branch 5100201010 37.14611 -82.79472 

K116 Blair Br above Tooter Br 05100201020 37.1715 -82.911333 

K117 Blair Br below Tooter Br 05100201020 37.1715 -82.911333 

K118 Doty Cr left Fk Doty Cr 05100201020 37.1791667 -82.934 

K119 Doty Cr right Fk Doty Cr 05100201020 37.1791667 -82.934 

K120 Carr Fork east of Bayberry Road 05100205270 38.025 -84.68 

K121 S Fk Elkhorn Hopewell Farm 05100205270 38.102538 -84.637131 

K122 S Fk Elkhorn Browns Mill Rd Bridge 05100205270 38.108887 -84.63358 
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K123 S Fk Elkhorn Hwy 341 to Fishers Mill 05100205390 38.81667 -84.63264 

K124 Ky River 

Boonesborough Beach 
  
 Same site as K157 05100205005 37.89880 -84.26250 

K125 Clarks Run Dix River, 05100205190 37.65000 -84.70800 

K126 Glenns Cr @ Millville, KY 05100205240 38.12056 -84.82694 

K127 North Elkhorn at Dog Pound 05100205280 38.21628 -84.56913 

K129 Otter Cr bridge on Route 388  05100205040 37.87500 -84.28000 

K130 McCarter's Br, Red Lick - 05100204070 37.59 -84.12 

K131 Woodfield Retention Basin above Woodfield basin 05100205120 37.98422 -84.48083 

K132 West Hickman Veterans Park 05100205120 37.962814 -84.504884 

K133 UT West Hickman Zandale/Lansdowne 05100205120 38.000416 -84.501915 

K134 Leatherwood Cr behind Cornetisville Fire Dept. 05100201030 37.1338889 -83.076944 

K135 Maces Cr 
Left fork @ Maces creek, north fork 
@ Ky river 05100201060 37.1616667 -83.131944 

K136 Troublesome Cr 
duplicate of K136, Knott county 
central 05100201120 37.35 -82.95 

K137 Hardwicks Cr 
1057 bridge, 2 1/2 miles south of 
Clay City. 05100204170 37.815 -83.9205 

K138 Spring Cr - 05100203010 37.061005 -83.551947 

K139 Fort Br North Fk Ky 05100201030 37.25 -83.19 

K140 Middle Fk - 05100202010 36.96130 -83.45030 

K141 Carr Fk at City Hall (Hazard) 05100201030 37.250515 -83.196754 

K144 North Fk - - - - 

K145 Troublesome Creek North Fork of Ky 05100201120 37.485756 -83.345186 

K146 99 mile creek Confluence of Boat Dock 05100202030 37.272135 -83.386794 

K147 Hell for Certain Just above mouth 05100202030 37.25 -83.38 

K148 Greasy Creek Mouth of Greasy Creek 05100202010 37.075617 -83.389965 

K149 Red Bird River - 05100203010 37.025129 -83.524096 

K150 Pole Cat Creek between Hwy 89 and Ky River 05100204080 37.770835 -84.022249 

K151 Calloway Creek Hwy 89 and mouth of Ky River - 37.748998 -84.000778 

K152 Bear Creek Jntn of hwy 708 and hwy 2017 5100202040 37.57 -83.87 

K153 Bear Branch 
.2 miles upstream from mouth of Ky 
River 05100205140 38.001311 -84.831263 

K154 Wildcat Branch 
.1 mile upstream from mouth of Ky 
River 05100205140 38.024644 -84.833074 

K155 Bailey Run 
.1 mile upstream from mouth of Ky 
River 05100205140 38.034009 -84.839119 

K156 Four Mile Cr At mouth of creek 5100205030 37.877949 -84.223871 

K157 KY River Boonesboro Beach 05100205005 37.8988 -84.2625 

K158 Howards Cr At Mouth of Creek   37.47 -83.378 
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K159 
Ky Riv @ Benson Cr/Elkhorn 
Cr - 05100205140 38.12 -84.87 

K160 N Elkhorn @ Hwy 25 - 05100205280 38.22 -84.56 

K161 Silver Cr @ Hagan's Mill Rd - 05100205090 37.695 -84.375 

K162 Silver Cr @ Taylor's Fk - 05100205090 37.702 -84.38 

K163 Frozen Cr north fork of frozen creek. 05100201170 37.605 -83.42 

K164 Clear Cr 1/4 mi upstream Fords Mill bridge. 05100205220 37.945387 -84.745041 

k165 Cane Cr cane creek  05100201160 37.55848 -83.41667 

K166 War Cr 
Above confluence with North Fork 
Kentucky River 05100201150 37.6055556 -83.488889 

K167 Boone Fk HWY 15 - KY 205 intersection 05100201010 37.1555556 -82.73 

K168 Lulbegrud Cr @loglick in Clark County. 05100204160 37.85 -84.05 

K169 Gladie Cr Apprx 300-500 yds upstream mouth 05100204120 37.835878 -83.609371 

K170 Red Rv (From Hwy 715to Hwy77) 05100204120 37.85 -83.72 

K171 Clifty Cr Apprx 300-500 yds upstream mouth 05100204120 37.83 -83.54 

K172 Swift Camp Cr 
Between Castle Arch and Sky 
Bridge 05100204120 37.815558 -83.577052 

K173 Shannon Run north of Versailles 5100205270 38.05 -84.64 

K174 South Fork Elkhorn Hwy 421 to Forks 05100205270 38.13262 -84.639447 

K175 Billy Fork @ Millers Creek - North side of Ky 05100204040 37.69637 -83.77623 

K176 Benson Creek 
Bridgeport & Benson near old drive 
in on US 60 5100205260 38.16 -85.01 

K177 Cedar Creek - 05100205310 38.421024 -84.870884 

K178 Drennon Creek - 05100205340 38.438695 -85.109865 

K179 Flat Rock Creek 1 mile on Flat Creek Rd 5100205300 38.31 -84.9 

K180 Clarks Run Ky School for Deaf property 05100205190 37.633017 -84.762205 

K181 Oregon Creek - 05100205140 38.11 -84.88 

K182 Landings Run - 05100205140 37.98 -84.81 

K183 Wolf Run @ Gardenside Park 05100205270 38.035166 -84.543104 

K184 Wolf Run @ Town Branch 05100205270 38.033182 -84.542095 

K185 North Elkhorn - 05100205280 38.22 -84.62 

K186 Evans trib to Billys Fork 05100204040 37.69848 -83.88664 

K187 Muddy Creek bridge @ college hill and union city 05100205020 37.786337 -84.148407 

K188 Muddy Creek outflow @ Army Depot 05100205020 37.707351 -84.174829 

K189 Muddy Creek inflow @ Army Depot 05100205020 37.657916 -84.192988 
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K190 Brushy Creek below Shirley Poor property 05100205140 37.881093 -84.76272 

K191 Otter Creek @hwy 388 and Beaver Road 05100205040 37.77 -84.26 

K192 Black Spring 
The Black Spring is a tributary of 
Clear Creek. 5100205220 37.9297 -84.72625 

K193 Greasy Creek 
Just downstream Shamrock 
discharge 05100202010 36.984444 -83.285556 

K194 Big Laurel Swimming hole near Big Laurel. 05100202010 36.981946 -83.210816 

K195 
Calloway Cr E 
Fk(asK150E,05/01) Just above merger of N & E forks 05100204080 37.75084 -83.996603 

K196 Calloway Cr N Fk Just above merger of N & E forks 05100204080 37.752554 -83.998289 

K197 Phillips Creek unnamed trib - - - 

K198 Ky River Pool 6 main stem. 05100205140 37..92 -84.82 

K199 Ky River pool 6 05100205140 37.92 -84.81 

K200 Ky River pool 6 05100205140 37.91 -84.82 

K201 Ky River pool 6 05100205140 37.9 -84.8 

K202 Elk Lick Creek @ Ky River "Pebble Beach" 5100205060 37.9 -84.36 

K203 Ky River 
 water company intake 220 yds 
downstream from quarry 5100205060 37.87 -84.42 

K205 Ky River 
North Fork of Kentucky River @ 
intake of water plant 5100201150 37.6 -83.45 

K206 Elkhorn Creek 
South Fork @ 133 Treetop ( 
Cornetts Residence) 5100205270 38.1 -84.64 

K207 Silver Creek 
 Hwy 52 crosses Taylor Fork just 
south of Richmond. 5100205090 37.66 -84.3 

K208 Silver Creek @ Curtis Road 5100205090 37.7 -84.39 

K209 Tates Creek @ Goggins Lane 5100205080 37.76 -84.33 

K210 Big Sinking Creek KY 52 - KY 1746 intersection 5100204040 37.67 -83.84 

K211 Deep Branch Creek 
off lower Howards Creek behind 
Halls Resturant 5100205050 37.92 -84.27 

K212 Howards Creek 
Immediately behind Old Stone 
Church on Old Stone Church Rd 5100205010 37.9 -84.12 

      

            

K213 Quicksand 
Main Fk of Quicksand - 100m above 
confluence with south fk 5100201140 37.54 -83.34 

K214 Quicksand 
South fk of Quicksand - 250m above 
confluence with main fk 5100201130 37.54 -83.34 

K215 Lost Creek Below lost creek Post Office 05100201120 37.47 -83.32 

K216 Troublesome Below lost creek Free Church 05100201120 37.48 -83.3 
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K217 North Elkhorn 
North Elkhorn @ Fayette Co line @ 
Paris Pike 05100205280 38.07 -84.32 

K218 Cane Creek 
confluence of Cane Creek and 
Lindon Fork (little cane) 5100201160 37.56 -83.42 

K219 Beech Fork @ Stone Coal Branch 5100202010 37.00205 -83.399533 

K220 Howards Creek 
At Quarry Apartments on Old 
Boonesborough Rd 5100205050 37.97 -84.21 

K221 Indian Creek @ Jordon Ferry Road 5100205005 37.88 -84.17 

K222 - @ Johnny & Lucy Smiths spring - - - 

K223 - @ Richardson Farm - - - 

K224 - @ Welcome Hall 5100205240 38 -84.79 

K225 Elk Lick Creek @ Nature Sanctuary 5100205060 37.9 -84.36 

K226 Boone Creek @ Iroquois Hunt Club 5100205070 37.94 -84.33 

K227 - 
 Stream runs into the Ky River at 
Boonesborough State Park 05100205005 37.9 -84.27 

K228 North Elkhorn 
Mt. Horeb Road @ Adena Indian 
Mound 05100205280 38.17 -84.47 

K229 Baughman Fork @ Cleveland Road 5100205070 37.97 -84.36 

K230 Brushy Creek 
@ intersection of Highways 11 & 15 
in Waltersville, Ky. 5100204160 37.86 -83.94 

K231 Hines Creek 1 mile off US 25 {past barn on right} 5100205060 37.86 -84.34 

K232 Hines Creek 
1 mi on Lower Hines Creek Rd, off 
US 25, {past barn on rt}. 5100205060 37.88 -84.36 

K233 Black Creek - 5100204160 37.89 -83.93 

K234 Troublesome Creek 
At Riverside School(as K145 on 
9/23/01)   37.48 -83.32 

K235 Knoblick Creek 
Tributary of Hanging Fork, 1 mile 
west  51002050180 37.52 -84.68 

K236 Little Benson Creek Anderson county line. Ninevah Rd. 5100205260 38.13 -84.88 

K237 Middle Fork Below city water dam 5100202010 37.09 -83.38 

K238 Short Creek Mouth 5100202010 37.14 -83.39 

K239 fell over Rock Branch Mouth 5100202010 37.14 -83.38 

K240 Clarks Run At the end of Winterhawk 5100205190 37.64 -84.74 

K241 Viney Fork - south Bluegrass Army Depot - south viney 5100205020 37.68 -84.18 

K242 Viney North 
Bluegrass Army Depot - north fork 
of viney 5100205020 37.71 -84.18 
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K243 Vega 
Bluegrass Army Depot - vega 
tailwaters 5100205020 37.7 -84.23 

K244 Viney Forks 
Bluegrass Army Depot - Route 3B 
area 5100205020 37.71 -84.19 

K245 Muddy Creek 
Bluegrass Army Depot - muddy 
creek 5100205020 37.7 -84.25 

K246 Muddy Creek Tributary 
Bluegrass Army Depot - Rt 10 E 
area 5100205020 37.72 -84.2 

K247 Viney 
Bluegrass Army Depot - Rt 10 E 
area 5100205020 37.72 -84.2 

K248 Clear Creek At Doylesville Road 5100205020 37.82 -84.21 

K249 Muddy Creek 
At culvert where creek exits Central 
Ky Wildlife Management Area 5100205020 37.74 -84.15 

K250 Muddy Creek At Highway 52 5100205020 37.74 -84.15 

K251 Muddy Creek At Cane Springs Road 5100205020 37.82 -84.15 

K252 Muddy Creek At confluence with Kentucky River 5100205020 37.86 -84.17 

K253 East Fork Indian Creek Directly behind CCC Mariba, KY   37.9181 -83.5955 

K255 Dry Run At US 25. Runs into North Elkhorn 5100205280 38.26 -84.57 

K256 Lanes Run 
At highway 460 and Crumbaugh Rd. 
Runs into N Elkhorn. 5100205280 38.2186 -84.5181 

K257 North Elkhorn 
At Russell Cave Rd on a private 
farm 5100205280 38.13 -84.43 

K258 Twin Creek residence. 1/4 mi above confluence 5100204160 37.83 -84.01 

K259 Silver Creek Cattle farm next to Barnes Mill Road 510205090 37.7123 -84.3908 

K260 Dreaming Creek 
School.  Up stream and down 
stream 5100205040 37.7431 -84.2858 

K261 Dreaming Creek Road above creek on highway 876 5100205040 37.8792 -84.2789 

K262 South Elkhorn At US 60 and Harrodsburg bridge       

K263 North Elkhorn 
Confluence of Avon Trib. at Mvir & 
Bryan Station Rd. 5100205280 38.1 -84.39 

K264 unnamed trib Behind Alice Jones property 5100205040 37.7877 -84.3488 
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K265 Bullock Pen Creek Just upstream from Ten Mile Creek 5100205390 38.77 -84.66 

K266 Jouett Creek Hwy 418 and Jouett Creek 5100205070 37.93 -84.29 

K267 East Hickman Creek 
On Delong Road at the 90 degree 
loop on the east hickman creek. 5100205120 37.94 -84.45 

K268 Town Branch 

Downstream of old WWTP for 
Medical Cntr,next to Masterson 
Station Pk. 5100205270 38.1 -84.57 

K269 North Elkhorn Galloway Road overpass 5100205280 38.23 -84.65 

K270 Howards Creek 
100 yards upstream of KY 89 & 
Howard's creek 5100205010 37.8989 -84.0585 

K271 Glenns Creek mile marker 12 @ Clifton Road 5100205240 38.06 -84.77 

K274 Elk Lick Creek 100 yards below outflow of KU plant   37.9 -84.37 
 
 
1.3 Sample Data and Collection Dates 

 
Water quality data were collected across the basin at four different times 

extending through the summer, and fall of 2002.  A listing of the sample dates and types 
of data collected during each sample period is provided in Table 1.2.  A summary of the 
types and number of samples collected at each data collection site is provided in Table 
1.3. 

 
Table 1.2  Basinwide Sample Data and Collection Dates 

 
 
 
 
 
 
 
1.4 Baseflow Conditions 
 

In order to provide a basis for interpreting the sample results it is important to 
understand the associated stream conditions during the sampling effort.  For example, 
data collected during low flow or dry conditions may be more indicative of the impact of 

Type of Data Collected Sample Dates Sites Samples 
1. Herbicide 5/19/02-5/29/02 32 32 
2. Synoptic Fecal Coliform. 7/10/02-7/19/02 143 143 
3. Follow Up Fecal Coliform 7/26/02-8/3/02 67 69 
4a. Chemical/Nutrients 9/13/02-9/19/02 85 85 
4b. Metals 9/13/02-9/19/02 26 26 
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points discharges while data collected following a storm may be more reflective of the 
impacts of non-point pollutant discharges.   An indication of the stream conditions during 
the sampling period may be obtained by examination of USGS streamflow records.  For 
the purposes of this study, five separate USGS gauging stations were selected for use in 
providing an indication of the streamflow conditions during the sampling period.  The 
names, station numbers, and locations of each of these stations are shown in Figure 1.7.  
Streamflow plots for each station showing the times of the different sampling efforts are 
shown in Figures 1.8-1.12.  (The streamflow values for these tables can be found on the 
USGS website at http://ky.water.usgs.gov.)  

 
Table 1.3  Types and Number of Samples     

       

 
Field 
Physical /   

Synoptic 
Fecal 

Follow-up 
Fecal 

Nutrient 
Sampling Metals Sampling 

 
Chemical 
Data 

Herbicide 
Sampling 

Coliform 
Sampling 

Coliform 
Sampling 09/01/02 09/01/02 

Sample ID # Samples # Samples # Samples # Samples # Samples # Samples 
K001     1   1   

K002     1 1 1   

K003 2   1 1 1 1 

K004 2   1 1 1   

K005 2   1 1 1   

K006             

K007             

K008             

K009             

K010             

K011 2   1   1   

K012 1   1   1   

K013 1   1   1   

K014 2   1 1 1   

K015             

K016 2   1 1 1   

K017             

K018     1       

K019     1       

K020             

K021 1   1 1     

K022 1   1 1     

K023 1   1       

K024             
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K025 2   1   1   

K026 2   1 1 1   

K027 2   1 1 1   

K028 1   1   1   

K029 1   1 1 1   

K030 2   1 1 1   

K031             

K032             

K033 1   1       

K034 1   1 1     

K035 1   1 1     

K036 1   1 1     

K037     1 1     

K038 2   1 1 1   

K039 2   1 1 1   

K040     1       

K041             

K042     1 1     

K043             

K044             

K045             

K046             

K047             

K048 1   1 1     

K049             

K050 1   1   1 1 

K051 1   1   1   

K052 1   1   1   

K053 2   1 1 1   

K054 1       1   

K055 2   1   1   

K056     1       

K057     1       

K058             

K059 2   1   1   

K060 2   1   1   

K061 1   1 1     

K062     1       

K063 1   1       

K064 1   1       
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K065             

K066 2   1   1   

K067             

K068 1   1 1     

K069 1   1 1     

K070             

K071 1       1   

K072             

K073             

K074 1       1   

K075 1       1   

K076 2   1   1   

K077 1   1       

K078             

K079             

K080             

K081     1 1     

K082 1   1 1     

K083 1   1       

K084 1   1 1     

K085 1   1 2 1   

K086             

K087             

K088             

K089             

K090 1   1       

K091             

K092             

K093             

K094 1   1       

K095 2   1   1   

K096 1   1   1   

K097             

K098             

K099             

K100             

K101             

K102             

K103             

K104             
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K105             

K106             

K107             

K108             

K109             

K110             

K111             

K112             

K113             

K114             

K115             

K116             

K117             

K118             

K119             

K120             

K121 1   1   1   

K122 1   1 1 1   

K123 1   1 1 1   

K124             

K125 2   1 1 1 1 

K126 1   1 2 1   

K127 2   1 1 1   

K129             

K130 1   1 1     

K131             

K132 2   1   1   

K133 1   1 1     

K134             

K135 1   1       

K136             

K137 1       1   

K138             

K139             

K140             

K141     1       

K144             

K145 1   1       

K146             

K147             
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K148 1   1       

K149             

K150             

K151 1   1 1     

K152             

K153             

K154             

K155     1       

K156 2   1   1   

K157 2   1 1 1   

K158 2   1   1   

K159             

K160             

K161 1   1 1     

K162 1   1 1     

K163 1   1       

K164 1   1 1 1   

K165 1   1       

K166 1   1       

K167 1   1       

K168             

K169 1   1       

K170 1   1       

K171 1   1       

K172             

K173             

K174 1   1   1   

K175             

K176             

K177 2   1 1 1   

K178             

K179             

K180 2   1 1 1   

K181             

K182             

K183 1   1   1   

K184 1   1 1     

K185             

K186             

K187 3 1 1 1 1   
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K188 2   1   1   

K189 2   1 1 1 1 

K190 1   1 1 1   

K191 2 1 1 1     

K192 1   1 1 1 1 

K193 1   1       

K194 1   1       

K195 1   1 1     

K196 1   1 1     

K197 2 1 1 1     

K198 2 1 1   1   

K199 2 1 1   1   

K200 2 1 1   1 1 

K201 2 1 1   1   

K202 2 1 1       

K203 3 1 1   1   

K204             

K205 1   1 1     

K206 3 1 1 1 1   

K207 2   1 1 1 1 

K208             

K209             

K210 1 1         

K211             

K212             

K213 1   1       

K214 1   1       

K215 1   1       

K216 1   1       

K217   1         

K218 1   1 1     

K219       1     

K220 1   1       

K221             

K222             

K223             

K224 2 1 1   1   

K225 2 1     1   

K226             

K227             
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K228 1       1   

K229             

K230 1 1         

K231             

K232 3 1 1   1   

K233 1 1         

K234             

K235 2 1 1 1     

K236 2 1 1   1 1 

K237 1   1       

K238 1   1       

K239 1   1       

K240 3 1 1   1 1 

K241 2 1 1       

K242 3 1 1   1 1 

K243 2 1 1       

K244 2 1 1       

K245 3 1 1 1 1 1 

K246 2 1 1       

K247 2 1         

K248 1 1         

K249 3 1 1 1 1 1 

K250 3 1 1 1 1 1 

K251 3 1 1 1 1 1 

K252             

K253 1 1         

K254             

K255 1   1       

K256 1   1       

K257 2   1   1 1 

K258 1   1       

K259 2   1 1 1 1 

K260 2   1 1 1 1 

K261 2   1 1 1 1 

K262 1   1 1     

K263             

K264 1   1 1     

K265 1     1 1 1 

K266 1       1 1 

K267 1       1 1 
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K268 1       1 1 

K269 1       1 1 

K270 1       1 1 

K271 1       1 1 

K274 1       1 1 

Total # 
SamplesCollected 221 32 143 69 85 26 
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Figure 1.8 North Fork Kentucky River - Jackson 
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Figure 1.9 Middle Fork Kentucky River - Tallega 
2002 Flow Values
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Figure 1.10 South Fork Kentucky River - Booneville
2002 Flow Values
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Figure 1.11 Kentucky River - Lock & Dam #10 
2002 Flow Values
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Figure 1.12 Kentucky River - Lock & Dam #2 
2002 Flow Values
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CHAPTER 2: DATA COLLECTION AND ANALYSIS 
 
2.1 Physical/Chemical Field Data 
 

General physical/chemical field data (flow, water temperature, pH, and dissolved 
oxygen) were collected at each sample site during the four separate basinwide sample 
periods.    A summary of the physical/chemical data collected during this period is 
provided in Table 2.1.   

 
 Approximately 21 percent of the stations (34 of 165) had dissolved oxygen values 
less than 5.0.  A dissolved oxygen value less than 5.0 is problematic for aquatic 
organisms, causing increased susceptibility to environmental stresses, reduced growth 
rates, mortality and an alteration in the distribution of aquatic life. 

 
Only two stations had a pH value less than 6, and none of the stations had a pH 

value greater than 9.  The average pH value of all samples, 7.56, falls within the neutral 
range of between 6 and 9.  A pH value less than 6 signifies acidic conditions in which 
toxic heavy metals are more soluble, and therefore more available for uptake by aquatic 
life.  At pH values greater than 9, toxic ammonia concentrations increase. 

 
 

Table 2.1 - Kentucky River Watershed Watch Physical / Chemical Field Data    

       
Dissolved 
Oxygen pH Water  Flow Sample ID # DATE Sampler's Description and Comments 
(mg/l)   Temperature (C) Conditions 

        

K003 07/15/02   4.6 7.5 25.0 normal 

K003 09/15/02   7.4 8.0 24.0 ponded 

K004 07/15/02   5.4 8.0 22.0 normal 

K004 09/15/02   4.8 7.5 23.0 ponded 

K005 07/15/02   4.0 7.5 24.0 normal 

K005 09/15/02   3.2 8.0 32.0 ponded 

K011 07/13/02   6.0 8.0 25.0 low 

K011 09/16/02   5.0 7.5 23.0 low 

K012 09/14/02   31.0 7.1 24.0 ponded 

K013 09/14/02   43.5 8.0 23.0 low 

K014 09/14/02   7.3 7.7 22.6 low 

K014 09/14/02   11.9 8.0 22.4 low 

K016 07/15/02   6.4 7.5 24.0 normal 

K016 09/16/02   5.4 8.0 24.0 bank full 

K021 07/13/02 good flow 6.4 -- 20.0 normal 

K022 07/13/02 stream clear of algae beds 6.5 7.8 20.0 low 

K023 07/13/02   6.8 7.8 20.0 normal 

K025 07/13/02 water clear, foamy 5.4 7.8 25.0 low 
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K025 09/14/02   -- 7.5 23.0 -- 

K026 07/13/02   4.5 7.5 24.0 low 

K026 09/14/02   -- 5.0 22.0 low 

K027 07/15/02 ver low, algae on surface 8.9 7.5 -- low 

K027 09/16/02   -- 7.5 22.0 ponded 

K028 09/15/02   36.0 7.4 21.0 ponded 

K029 09/14/02   -- 7.5 21.0 ponded 

K030 07/13/02   5.6 7.5 23.0 low 

K030 09/16/02   2.3 7.5 25.0 low 

K033 07/13/02   5.0 7.5 22.0 low 

K034 07/15/02 clear water, small fish present -- 7.2 -- low 

K035 07/13/02 very turbid 7.4 7.5 22.0 normal 

K036 07/13/02 very turbid 7.0 7.5 21.0 bank full 

K038 07/13/02 slightly turbid 6.4 7.5 24.0 normal 

K038 09/14/02   6.4 7.5 22.0 low 

K039 07/13/02 water very turbid 5.8 7.5 22.0 bank full 

K039 09/14/02   4.6 7.5 21.0 normal 

K048 07/10/02   7.8 7.7 27.0 low/normal 

K050 09/18/02   -- -- -- ponded 

K051 09/18/02   -- -- -- ponded 

K052 09/18/02   -- -- -- ponded 

K053 07/13/02 water flowing swiftly 7.4 7.5 21.0 normal 

K053 09/14/02   4.0 8.0 22.0 low 

K054 09/13/02   -- -- -- low 

K055 07/13/02 turbid 6.2 7.5 21.0 bank full 

K055 09/14/02   -- -- -- low 

K059 07/12/02 Algae on edges; water moving, but low 7.6 7.5 21.0 low 

K059 09/15/02   -- -- -- low 

K060 07/15/02 
water low, but flowing; frothy suds; some 

algae 6.6 7.5 24.0 low 

K060 09/15/02   0.7 7.5 24.0 normal 

K061 07/13/02 good flow, lots of loose sediment 5.6 8.0 24.0 low 

K063 07/12/02   -- -- -- normal 

K064 07/12/02   -- -- -- normal 

K066 07/12/02   7.6 7.5 23.0 normal 

K066 09/14/02   0.9 8.0 25.0 low 

K068 07/13/02   6.2 -- 22.0 bank full 

K069 07/13/02   7.2 -- 22.0 -- 

K071 09/13/02   4.7 7.8 17.3 low 

K074 09/19/02   -- 7.2 -- low 

K075 09/13/02   5.3 7.8 20.4 low 

K076 07/15/02 river brown/dirty, siltation big problem 7.0 7.6 19.0 normal 

K076 09/16/02   13.0 7.6 -- low 
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K077 07/15/02 lots of sedimentation 8.0 7.9 17.0 low 

K082 07/13/02   7.6 -- -- -- 

K083 07/13/02   3.8 7.7 -- normal 

K084 07/13/02 water clear, low; aquatic plants/fish present 4.0 7.5 21.0 low 

K085 09/17/02   7.8 7.5 20.0 normal 

K090 07/12/02   6.7 7.8 22.0 normal 

K094 07/15/02 water muddy 7.0 7.7 22.0 normal 

K095 07/15/02 muddy, moderate flow 7.5 7.6 22.0 normal 

K095 09/15/02   6.0 7.5 22.0 low 

K096 09/17/02   5.0 6.8 15.0 normal 

K121 09/14/02   4.0 7.5 10.0 ponded 

K122 09/14/02   5.5 7.5 11.0 ponded 

K123 09/14/02   6.9 7.5 12.0 ponded 

K125 07/13/02   2.2 7.5 24.0 -- 

K125 09/14/02   -- -- 26.0 dry 

K126 09/17/02   8.1 7.2 20.0 low 

K127 07/15/02   6.6 7.5 23.0 normal 

K127 09/15/02   7.6 8.0 23.0 bank full 

K130 07/15/02 water slightly turbid 7.4 7.6 23.0 low 

K132 07/12/02 low flow, lot of sediment 6.0 7.5 22.0 low 

K132 09/14/02   5.0 8.0 24.0 low 

K133 07/13/02 riparian buffer disturbed by sewer work 6.4 7.5 21.0 low 

K135 07/13/02   8.0 -- -- normal 

K137 09/14/02   4.4 7.5 21.0 ponded 

K145 07/12/02   8.2 8.0 26.0 normal 

K148 07/15/02   10.0 7.0 -- normal 

K151 07/15/02 clear water, aquatic life visible -- -- -- normal 

K156 07/12/02 water clear and still 6.4 8.0 -- low 

K156 09/13/02   6.1 7.5 27.0 low 

K157 07/12/02   6.2 8.0 -- low 

K157 09/13/02   6.1 7.5 30.0 low 

K158 07/12/02 water very low, clear 6.3 8.5 -- low 

K158 09/13/02   7.0 8.5 18.0 low 

K161 07/13/02 very muddy, fairly high flow 5.8 7.5 23.0 normal 

K162 07/13/02 very muddy, fairly high flow 7.8 7.3 23.0 normal 

K163 07/12/02   -- 7.5 20.5 low 

K164 09/14/02   -- 7.5 21.0 ponded 

K165 07/12/02   -- -- -- low 

K166  07/12/02   -- -- -- low 

K167 07/12/02   -- -- 21.0 low 

K169 07/13/02   -- -- -- normal 

K170 07/13/02   -- 7.4 -- normal 
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K171 07/13/02   -- -- -- normal 

K174 09/14/02   -- -- -- low 

K177 07/15/02 water clear, algae on bottom 7.8 7.5 -- low 

K177 09/15/02   9.3 7.5 -- normal 

K180 07/13/02   4.5 7.5 25.0 -- 

K180 09/14/02   4.5 -- 24.0 low 

K183 09/14/02   -- -- -- ponded 

K184 07/15/02 abundant attached algae 4.5 7.8 20.1 low 

K187 05/20/02   -- 8.5 13.3 normal 

K187 07/15/02 water clear, lots of loose sediment 6.2 7.5 22.0 normal 

K187 09/15/02  3.2 7.5 22.0 low 

K188 07/15/02 very muddy substrate, turbid water 0.0 7.3 21.0 ponded 

K188 09/15/02  -- -- -- low 

K189 07/15/02 water high, turbid; bottom muddy 0.0 7.0 20.0 ponded 

K189 09/15/02   -- -- -- low 

K190 09/17/02   6.5 7.3 21.0 low 

K191 07/15/02 water clear and low 4.0 7.5 19.0 -- 

K191 05/19/02   9.0 7.5 11.7 bank full 

K192 09/17/02   1.8 7.0 18.0 low 

K193 07/13/02   6.8 7.5 20.0 normal 

K194 07/13/02   7.0 7.5 20.0 bank full 

K195 07/15/02 substrate covered w/ about 2" of fine silt -- -- -- normal 

K196 07/15/02 clear water, rocky substrate -- -- -- normal 

K197 05/21/02   -- -- -- low 

K197 07/15/02 cloudy water, riffles -- -- -- low 

K198 05/19/02   -- -- -- flood 

K198 09/14/02   -- 7.9 23.0 low 

K199 05/19/02   -- -- -- flood 

K199 09/14/02   -- 7.7 23.0 low 

K200 05/19/02   -- -- -- flood 

K200 09/14/02   -- 7.9 23.0 low 

K201 05/19/02   -- -- -- flood 

K201 09/14/02   -- 7.7 23.0 low 

K202 05/29/02   8.5 8.5 15.6 bank full 

K202 07/12/02 
Water very low and ponding, lot of 

sediment 7.5 7.5 -- ponded 

K203 05/29/02   9.5 7.5 17.8 bank full 

K203 07/12/02 
Water very low and ponding, lot of 

sediment 8.0 7.5 -- low 

K203 09/15/02   -- 8.0 -- low 

K205 07/10/02   6.8 7.6 26.0 low 

K206 05/18/02   -- -- -- bank full 

K206 07/15/02   5.5 7.8 24.0 low 

K206 09/16/02   7.0 7.3 -- normal 
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K207 07/15/02   7.0 7.5 18.0 normal 

K207 09/14/02   2.6 7.5 21.0 low 

K210 05/19/02   11.0 7.0 11.0 bank full 

K213 07/12/02   6.5 7.3 22.0 normal 

K214 07/12/02   6.9 8.0 22.0 low 

K215 07/12/02   8.3 7.5 25.0 normal 

K216 07/12/02   7.7 7.5 27.0 normal 

K218 07/12/02   -- -- -- low 

K220 07/15/02   -- 7.3 -- normal 

K224 05/21/02   10.0 7.0 -- -- 

K224 09/17/02   6.8 6.8 16.0 -- 

K225 05/21/02   12.4 8.0   bank full 

K225 09/17/02   9.0 8.0 18.0 normal 

K228 09/16/02   -- -- -- bank full 

K230 05/19/02   11.0 5.0 10.0 bank full 

K232 05/19/02   -- -- -- bank full 

K232 07/15/02 water clear w/ sediment on bottom 5.8 8.0 19.0 low 

K232 09/14/02   -- -- -- ponded 

K233 05/19/02   10.8 7.5 10.5 bank full 

K235 05/17/02   8.4 8.3 15.9 bank full 

K235 05/17/02   6.4 7.9 23.3 low 

K236 05/20/02   10.0 8.5 12.0 bank full 

K236 09/14/02   -- -- -- dry 

K237 07/15/02   9.6 7.5 25.0 low 

K238 07/15/02   9.2 8.0 22.0 low 

K239 07/15/02   9.0 7.5 20.0 low 

K240 05/21/02   10.4 8.5 11.0 normal 

K240 07/13/02   7.0 8.0 24.0 low 

K240 09/14/02   7.2 7.5 21.0 low 

K241 05/17/02   8.2 7.6 15.0 normal 

K241 07/12/02 water clear 3.7 7.5 20.0 ponded 

K242 05/17/02   8.4 7.6 14.0 normal 

K242 07/12/02 water clear 4.9 7.4 20.0 ponded 

K242 09/16/02   1.5 7.1 18.0 ponded 

K243 05/17/02   8.6 7.7 19.0 normal 

K243 07/12/02 water clear 1.6 7.2 20.0 low 

K244 05/17/02   8.4 7.6 14.0 normal 

K244 07/12/02 water clear 4.1 7.4 19.0 ponded 

K245 05/17/02   7.4 7.6 15.0 normal 

K245 07/12/02 water clear 3.9 7.5 21.0 ponded 

K245 09/16/02   0.0 7.0 20.0 low 

K246 05/17/02   7.6 7.3 15.0 normal 
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K246 07/12/02   1.8 7.3 20.0 ponded 

K247 05/17/02   6.6 7.0 15.0 normal 

K247 07/12/02   -- -- -- dry 

K248 05/20/02   10.6 7.5 13.4 normal 

K249 05/20/02   7.6 6.9 13.4 normal 

K249 07/13/02   2.3 7.4 22.0 ponded 

K249 09/15/02   7.7 6.9 22.0 ponded 

K250 05/20/02   6.7 7.8 14.0 normal 

K250 07/13/02   6.5 7.9 23.0 -- 

K250 09/15/02   8.6 6.7 23.1 low 

K251 05/20/02   9.2 7.1 14.0 normal 

K251 07/13/02   5.6 7.7 22.0 normal 

K251 09/15/02   -- -- -- low 

K253 05/22/02   -- -- 8.0 normal 

K255 07/12/02 water muddy, slight bank erosion 5.4 7.7 23.5 normal 

K256 07/12/02 low water, heavy algae growth 7.4 7.8 20.5 low 

K257 07/13/02 slow flow 9.3 7.5 19.0 ponded 

K257 09/15/02   6.2 7.5 18.0 low 

K258 07/13/02   5.0 7.5 21.0 ponded 

K259 07/15/02   7.6 7.5 21.0 normal 

K259 09/16/02   6.0 7.5 22.0 low 

K260 07/15/02 
Stringy algae growth, silty bottom w/ 

pebbles -- 7.3 24.0 normal 

K260 09/14/02   6.9 7.2 26.0 low 

K261 07/15/02 heavy algae growth, some siltation -- 8.0 23.0 normal 

K261 09/14/02   -- 7.3 25.0 normal 

K262 07/15/02   7.5 8.0 21.0 low 

K264 07/12/02 water barely moving; lots of algae 1.8 7.4 20.0 low 

K265 09/16/02   3.0 7.5 24.0 low 

K266 09/16/02   5.5 7.8 21.0 ponded 

K267 09/17/02   -- -- -- low 

K268 09/15/02   -- -- -- normal 

K269 09/14/02   5.4 8.5 23.0 low 

K270 09/14/02   6.4 7.5 20.0 ponded 

K271 09/14/02   6.0 7.5 20.0 low 

K274 09/15/02   -- -- -- low 

 
 
 
 
 
2.2 Herbicide Indicators 
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Two separate herbicides were used to evaluate the possibility of potential 
pollution from rural and/or urban land uses in the Kentucky River Basin.  The herbicides 
included Metolachlor and Triazine.   

 
Metolachlor is usually applied to crops before plants emerge from the soil, and is 

used to control certain broadleaf and annual grassy weeds in field corn, soybeans, 
peanuts, grain sorghum, potatoes, pd crops, cotton, safflower, stone fruits, nut trees, 
highway right-of-ways and woody ornamentals.  It inhibits protein synthesis; thus high 
protein crops (e.g. soy) can be adversely affected by excessive Metolachlor application.  
Additives may be included in product formulations to help protect sensitive crops (i.e. 
sorghum) from injury.  Metolachlor is highly persistent in water over a wide range of 
acidity.  At 20◦ Celsius, its half-life is greater than 200 days in highly acidic water and is 
97 days in highly basic water.  Metolachlor is moderately persistent in the soil 
environment, with observed half-lives of 15 to 70 days.  Breakdown rates are mainly 
dependent on microbial activity, and are therefore temperature-dependent.  Metolachlor is 
currently unregulated by the U.S. Environmental Protection Agency, and therefore is not 
assigned a maximum contaminant level.   

 
Triazine (or Atrazine) is a selective triazine herbicide used to control broadleaf 

and grassy weeds in corn and other crops, and in conifer reforestation plantings.  It is also 
used as a nonselective herbicide on non-cropped industrial lands and on fallow lands.  
Over 64 million acres of cropland were treated with atrazine in the U.S. in 1990.  
Atrazine is moderately soluble in water.  The main route of breakdown is chemical 
hydrolysis, followed by biodegradation.  Atrazine is highly persistent in soil.  Chemical 
hydrolysis followed by microbial breakdown accounts for most of its degradation in soil.  
Although hydrolysis is rapid in acidic or basic soil environments, it is slower at neutral 
pHs.  The EPA�s drinking water standard maximum contaminant level for Atrazine is 
0.003 mg/L (http://www.epa.gov/safewater/mcl.html).  EPA's Office of Water has 
published a draft ambient water quality criteria document for atrazine containing acute 
and chronic criteria recommendations for the protection of aquatic life in both freshwater 
and saltwater.  The procedures described in the "Guidelines for Deriving Numerical 
National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses" 
indicate that, except possibly where a locally important species is very sensitive, 
freshwater aquatic life and their uses should not be affected unacceptably if the one-hour 
average concentration does not exceed 350 ug/L more than once every three years on the 
average (acute criterion) and if the four-day average concentration of atrazine does not 
exceed 12 ug/L more than once every three years on the average (chronic criterion).   

 
The basic manufacturer of both herbicides, Metolachlor and Atrazine, is Ciba-

Geigy Agricultural Division.  They can be contacted at the following address, phone 
number or fax number: Ciba-Geigy Agricultural Division; P.O. Box 18300; Greensboro, 
NC  27419-8300; Telephone: (919)632-6000; Fax: (919)299-8318. 

 
2.3 Herbicide Samples 
 

Herbicide data were collected at 32 sites during the period 5/17/02-5/29/02.  The 
location of each site is shown in Figure 2.1.  A summary of the results for the herbicide 
data collection effort is provided in Table 2.2.  Fourteen of the 32 sites had detectable 
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levels of one or both of these herbicides, with Triazine registering more often.  Site K224 
showed the highest value for Triazine, and site K197 showed the highest value for 
Metolachlor.  None of the samples exhibited an Atrazine concentration greater than the 
EPA�s MCL of 0.003 mg/L or the EPA�s proposed criteria for aquatic life.   
 
 

 
 
 



 82

 
 
 
 
 
 

Table 2.2 Kentucky River Watershed Watch 2002 
Herbicide Sampling 
    
    

Sample 
ID # Collection Date 

Metolachlor by 
Immunoassay, 

ug/L 

Triazines by 
Immunoassay, 

ug/L 

    

K187 5/20/2002
Less Than 
MDL 0.09 

K191 5/19/2002
Less Than 
MDL 

Less Than 
MDL 

K197 5/21/2002 0.17 
Less Than 
MDL 

K198 5/19/2002
Less Than 
MDL 0.16 

K199 5/19/2002 0.08 0.14 

K200 5/19/2002
Less Than 
MDL 0.11 

K201 5/19/2002
Less Than 
MDL 0.13 

K202 5/29/2002
Less Than 
MDL 

Less Than 
MDL 

K203 5/29/2002
Less Than 
MDL 

Less Than 
MDL 

K206 5/18/2002 0.13 0.08 

K210 5/19/2002
Less Than 
MDL 

Less Than 
MDL 

K217   
Less Than 
MDL 0.91 

K224 5/21/2002 0.16 2.48 

K225 5/21/2002
Less Than 
MDL 

Less Than 
MDL 

K230 5/19/2002
Less Than 
MDL 

Less Than 
MDL 

K232   
Less Than 
MDL 

Less Than 
MDL 
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K233 5/19/2002
Less Than 
MDL 

Less Than 
MDL 

K235 5/17/2002
Less Than 
MDL 0.09 

K236 5/20/2002
Less Than 
MDL 0.43 

K240 5/21/2002
Less Than 
MDL 0.35 

K241 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K242 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K243 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K244 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K245 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K246 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K247 5/17/2002
Less Than 
MDL 

Less Than 
MDL 

K248 5/20/2002
Less Than 
MDL 

Less Than 
MDL 

K249   
Less Than 
MDL 

Less Than 
MDL 

K250 5/20/2002
Less Than 
MDL 0.11 

K251 5/20/2002
Less Than 
MDL 0.13 

K253 5/22/2002
Less Than 
MDL 

Less Than 
MDL 

 
 
2.4 Bacteriological Indicators 
 

Three indicators were used to evaluate the possibility of bacteriological 
contamination in the streams of the Kentucky River Basin.  These included fecal 
coliform, total coliform and atypical coliform.  In previous years, atypical coliform has 
not been included as one of the bacteriological indicators. 
 
2.4.1 Total Coliform 
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 Total coliform are a group of closely related, mostly harmless bacteria that will 
live in soil and water, as well as the gut of animals.  The extent to which total coliforms 
are present in a stream can indicate the general quality of that water and the likelihood 
that the water is fecally contaminated.  Total coliform are differentiated by incubating a 
filtered sample on an agar plate at 35◦ C.  Once incubated, the total coliform colonies can 
be identified by a greenish metallic sheen that occurs on the colony boundary surface. 
 
2.4.2 Atypical Coliform 
 
 Atypical coliforms are additional colonies that appear on the coliform agar plate 
without the greenish metallic sheen and may be further classified as dark red, red or pink 
in appearance.  By examining the ratio of the atypical to total coliforms present, a 
determination of the age and likely source of the fecal material can be made.  This 
approach to bacteriological testing was only performed on the follow-up coliform 
samples and was not conducted during the prior synoptic testing. 
 
2.4.3 AC/TC Ratio 
 

Recent research has shown that an atypical to total coliform (AC/TC) ratio of 4 or 
below indicates fresh fecal matter from both humans and animals.  Ratios below two are 
normally characteristic of raw human sewage.  However, samples taken from agricultural 
creeks during times when cows were present and actively defecating into the water have 
been noted to be below two as well.  An AC/TC ratio between five and ten indicates fecal 
matter most likely derived from indirect sources of agriculture.  Indirect sources of urban 
runoff have been found to have ratios that range between 10 and 20.  Impounded urban 
runoff typically has ratios between 15 and 25.  All ratios increase with time as the 
indigenous atypical coliforms proliferate and the fecally associated total coliforms die 
off.  AC/TC ratios above 20 indicate aged fecal material from either human or 
agricultural sources.  (Brion, 2000)   
 
2.4.4 Fecal Coliform 
 

Because the total coliform test may identify the presence of bacteria not related to 
fecal contamination, a more specific test for fecal coliform is normally performed.  Fecal 
coliform represent a subset of the total coliform bacteria, the most common member 
being Escherichia coli.  These organisms may be separated from the total coliform group 
by their ability to grow at elevated temperatures (i.e., 45.5◦ C) and are associated only 
with the fecal material of warm-blooded animals, including humans. 

 
The presence of fecal coliform bacteria in aquatic environments indicates that the 

water has been contaminated with the fecal material of man or other animals.  At the time 
this occurred, the source water may have been contaminated by pathogens or disease 
producing bacteria or viruses, which can also exist in fecal material.  Some waterborne 
pathogenic diseases include typhoid fever, viral and bacterial gastroenteritis and hepatitis 
A.  The presence of fecal contamination is an indicator that a potential health risk exists 
for individuals exposed to this water.  Fecal coliform bacteria may occur in ambient water 
as a result of the overflow of domestic sewage or non-point sources of human and animal 
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waste.  The state criteria for fecal coliform are based on the designated use of the 
particular stream and may be summarized as follows: 

 
 Primary Contact Recreation (swimming from May 1 thru Oct 31): fecal 

coliform shall not exceed 200 colonies per 100 ml as a monthly geometric mean based on 
not less than 5 samples per month; nor exceed 400 colonies per 100 ml in 20 percent or 
more of all samples taken during the month.  [Note: As a result of the sampling frequency 
requirement with the first criteria, the state of Kentucky uses the 400 colonies per 100-ml 
criteria for classifying streams in the 305(b) report]. 

 
Secondary Contact Recreation (fishing and boating): fecal coliform content 

shall not exceed 1000 colonies per 100 ml as a monthly geometric mean based on not less 
than 5 samples per month; nor exceed 2000 colonies per 100 ml in 20 percent or more of 
all samples taken during the month. 

 
Domestic Water Supply: fecal coliform content shall not exceed 2000 colonies 

per 100 ml as a monthly geometric mean based on not less than 5 samples per month. 
 
2.5 Bacteriological Sampling 
 

Two different sets of fecal coliform sampling were conducted in the Kentucky 
River basin during the summer of 2002.  These included synoptic sampling and follow-up 
sampling.  The results of each sampling effort are discussed in following sections.  
 
2.5.1 Synoptic Fecal Coliform Sampling 
 

As in past years, a synoptic round of fecal coliform samples was collected at 
targeted sample locations during the month of July.  The sample locations and associated 
results are shown in Figure 2.2.  The individual results for each site are shown in Table 
2.3.  A ranking of the stations by the magnitude of the results is shown in Table 2.4 

 
2.5.2 Follow-Up Fecal Coliform Sampling 

 
Based on the observation of high readings at 67 of the synoptic sites (i.e., >400 

CFU/100 ml), an additional round of fecal coliform sampling was conducted between 
7/26/02 � 8/7/02.  In addition to fecal coliform analyses, the samples were also evaluated 
for total coliform and atypical coliform in order to determine the AC/TC ratio. The 
sample locations and associated values are shown in Figure 2.3.  The results of this 
sampling effort are provided in Table 2.5.  A summary of the resulting AC/TC ratios is 
provided in Table 2.6.  Results indicated continuing fecal-related problems at 28 of the 67 
re-sampled sites.   
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Table 2.6 � Data Separation by AC/TC Ratio 
 

Category AC/TC RATIO Description # Samples 
1 AC/TC < 2 Fresh, likely human source 5 
2 2 <= AC/TC < 4 Fresh, human or ag sources 13 
3 4 <= AC/TC < 10 Moderate age 25 
4 10 <= AC/TC < 20 Older 26 
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Table 2.3 Kentucky River Watershed Watch Synoptic Fecal Coliform 
(in numerical order by Sample ID #)  
   

Sample ID # Collection Date FC/100ml 
K01 7/16/2002 2,190 
K02 7/16/2002 780 
K03 7/15/2002 1,200 
K04 7/15/2002 2,100 
K05 7/15/2002 18,000 
K11 7/13/2002 3,100 
K12 7/13/2002 40 
K13 7/13/2002 250 
K14 7/13/2002 32,000 
K16 7/15/2002 400 
K18 7/14/2002 3,560 
K19 7/14/2002 310 
K21 7/13/2002 12,000 
K22 7/13/2002 46,000 
K23 7/13/2002 210 
K25 7/13/2002 420 
K26 7/13/2002 900 
K27 7/15/2002 2,300 
K28 7/16/2002 50 
K29 7/14/2002 8,550 
K30 7/13/2002 1,500 
K33 7/13/2002 9,000 
K34 7/15/2002 4,700 
K35 7/13/2002 14,000 
K36 7/13/2002 5,000 
K37 7/13/2002 >60000 
K38 7/13/2002 1,100 
K39 7/13/2002 >60000 
K40 7/13/2002 44,000 



 88

K42 7/13/2002 600 
K48 7/10/2002 800 
K50 7/16/2002 260 
K51 7/16/2002 60 
K52 7/16/2002 50 
K53 7/13/2002 31,000 
K55 7/13/2002 370 
K56 7/16/2002 <10 
K57 7/16/2002 140 
K59 7/12/2002 260 
K60 7/15/2002 7,000 
K61 7/13/2002 2,900 
K62 7/12/2002 2,300 
K63 7/12/2002 2,100 
K64 7/12/2002 3,700 
K66 7/12/2002 3,700 
K68 7/13/2002 40,000 
K69 7/13/2002 46,000 
K76 7/15/2002 1,000 
K77 7/15/2002 600 
K81 7/13/2002 16,000 
K82 7/13/2002 1,800 
K83 7/13/2002 200 
K84 7/13/2002 14,000 
K85 7/19/2002 1,780 
K90 7/12/2002 200 
K94 7/15/2002 5,400 
K95 7/15/2002 3,100 
K96 7/19/2002 10 

K121 7/16/2002 350 
K122 7/16/2002 420 
K123 7/16/2002 520 
K125 7/13/2002 15,000 
K126 7/14/2002 2,740 
K127 7/15/2002 11,000 
K130 7/15/2002 11,000 
K132 7/12/2002 210 
K133 7/13/2002 >60000 
K135 7/13/2002 12,100 
K141 7/13/2002 240 
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K145 7/12/2002 <100 
K148 7/15/2002 27,000 
K151 7/15/2002 3,400 
K155 7/13/2002 50 
K156 7/12/2002 300 
K157 7/12/2002 460 
K158 7/12/2002 30 
K161 7/13/2002 >60000 
K162 7/13/2002 9,000 
K163 7/12/2002 <100 
K164 7/14/2002 860 
K165 7/12/2002 100 
K166  7/12/2002 <100 
K167 7/12/2002 200 
K169 7/13/2002 270 
K170 7/13/2002 190 
K171 7/13/2002 1,900 
K174 7/14/2002 160 
K177 7/15/2002 900 
K180 7/13/2002 3,100 
K183 7/16/2002 2,180 
K184 7/15/2002 11,000 
K187 7/15/2002 1,600 
K188 7/15/2002 400 
K189 7/15/2002 18,000 
K190 7/14/2002 11,970 
K191 7/15/2002 2,200 
K192 7/14/2002 17,100 
K193 7/13/2002 360 
K194 7/13/2002 2,800 
K195 7/15/2002 7,000 
K196 7/15/2002 1,800 
K197 7/15/2002 9,000 
K198 7/14/2002 230 
K199 7/14/2002 50 
K200 7/14/2002 20 
K201 7/14/2002 10 
K202 7/12/2002 210 
K203 7/12/2002 10 
K205 7/10/2002 2,300 
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K206 7/15/2002 2,800 
K207 7/15/2002 5,100 
K213 7/12/2002 100 
K214 7/12/2002 100 
K215 7/12/2002 <100 
K216 7/12/2002 100 
K218 7/12/2002 400 
K220 7/15/2002 9,000 
K224 7/19/2002 100 
K232 7/15/2002 7,000 
K235 (not provided) 11,000 
K236 7/14/2002 270 
K237 7/15/2002 260 
K238 7/15/2002 930 
K239 7/15/2002 260 
K240 7/13/2002 15,000 
K241 7/15/2002 140 
K242 7/12/2002 200 
K243 7/12/2002 70 
K244 7/12/2002 60 
K245 7/12/2002 1,100 
K246 7/12/2002 370 
K249 7/13/2002 14,000 
K250 7/13/2002 700 
K251 7/13/2002 2,100 
K255 7/12/2002 70 
K256 7/12/2002 30 
K257 7/13/2002 280 
K258 7/15/2002 9,000 
K259 7/15/2002 800 
K260 7/15/2002 1,700 
K261 7/15/2002 15,000 
K262 (not provided) 2,100 
K264 7/12/2002 1,900 

 
 

Table 2.4 Kentucky River Watershed Watch Synoptic Fecal Coliform 
(ranked from highest to lowest concentration) 
   

Sample ID # Collection Date FC/100ml 
      



 91

K37 7/13/2002 >60000 
K39 7/13/2002 >60000 

K133 7/13/2002 >60000 
K161 7/13/2002 >60000 
K22 7/13/2002 46,000 
K69 7/13/2002 46,000 
K40 7/13/2002 44,000 
K68 7/13/2002 40,000 
K14 7/13/2002 32,000 
K53 7/13/2002 31,000 

K148 7/15/2002 27,000 
K05 7/15/2002 18,000 

K189 7/15/2002 18,000 
K192 7/14/2002 17,100 
K81 7/13/2002 16,000 

K125 7/13/2002 15,000 
K240 7/13/2002 15,000 
K261 7/15/2002 15,000 
K35 7/13/2002 14,000 
K84 7/13/2002 14,000 

K249 7/13/2002 14,000 
K135 7/13/2002 12,100 
K21 7/13/2002 12,000 

K190 7/14/2002 11,970 
K127 7/15/2002 11,000 
K130 7/15/2002 11,000 
K184 7/15/2002 11,000 
K235 (not provided) 11,000 
K33 7/13/2002 9,000 

K162 7/13/2002 9,000 
K197 7/15/2002 9,000 
K220 7/15/2002 9,000 
K258 7/15/2002 9,000 
K29 7/14/2002 8,550 
K60 7/15/2002 7,000 

K195 7/15/2002 7,000 
K232 7/15/2002 7,000 
K94 7/15/2002 5,400 

K207 7/15/2002 5,100 
K36 7/13/2002 5,000 
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K34 7/15/2002 4,700 
K64 7/12/2002 3,700 
K66 7/12/2002 3,700 
K18 7/14/2002 3,560 

K151 7/15/2002 3,400 
K11 7/13/2002 3,100 
K95 7/15/2002 3,100 

K180 7/13/2002 3,100 
K61 7/13/2002 2,900 

K194 7/13/2002 2,800 
K206 7/15/2002 2,800 
K126 7/14/2002 2,740 
K27 7/15/2002 2,300 
K62 7/12/2002 2,300 

K205 7/10/2002 2,300 
K191 7/15/2002 2,200 
K01 7/16/2002 2,190 

K183 7/16/2002 2,180 
K04 7/15/2002 2,100 
K63 7/12/2002 2,100 

K251 7/13/2002 2,100 
K262 (not provided) 2,100 
K171 7/13/2002 1,900 
K264 7/12/2002 1,900 
K82 7/13/2002 1,800 

K196 7/15/2002 1,800 
K85 7/19/2002 1,780 

K260 7/15/2002 1,700 
K187 7/15/2002 1,600 
K30 7/13/2002 1,500 
K03 7/15/2002 1,200 
K38 7/13/2002 1,100 

K245 7/12/2002 1,100 
K76 7/15/2002 1,000 

K238 7/15/2002 930 
K26 7/13/2002 900 

K177 7/15/2002 900 
K164 7/14/2002 860 
K48 7/10/2002 800 

K259 7/15/2002 800 
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K02 7/16/2002 780 
K250 7/13/2002 700 
K42 7/13/2002 600 
K77 7/15/2002 600 

K123 7/16/2002 520 
K157 7/12/2002 460 
K25 7/13/2002 420 

K122 7/16/2002 420 
K16 7/15/2002 400 

K188 7/15/2002 400 
K218 7/12/2002 400 
K55 7/13/2002 370 

K246 7/12/2002 370 
K193 7/13/2002 360 
K121 7/16/2002 350 
K19 7/14/2002 310 

K156 7/12/2002 300 
K257 7/13/2002 280 
K169 7/13/2002 270 
K236 7/14/2002 270 
K50 7/16/2002 260 
K59 7/12/2002 260 

K237 7/15/2002 260 
K239 7/15/2002 260 
K13 7/13/2002 250 

K141 7/13/2002 240 
K198 7/14/2002 230 
K23 7/13/2002 210 

K132 7/12/2002 210 
K202 7/12/2002 210 
K83 7/13/2002 200 
K90 7/12/2002 200 

K167 7/12/2002 200 
K242 7/12/2002 200 
K170 7/13/2002 190 
K174 7/14/2002 160 
K57 7/16/2002 140 

K241 7/15/2002 140 
K165 7/12/2002 100 
K213 7/12/2002 100 
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K214 7/12/2002 100 
K216 7/12/2002 100 
K224 7/19/2002 100 
K145 7/12/2002 <100 
K163 7/12/2002 <100 
K166  7/12/2002 <100 
K215 7/12/2002 <100 
K243 7/12/2002 70 
K255 7/12/2002 70 
K51 7/16/2002 60 

K244 7/12/2002 60 
K28 7/16/2002 50 
K52 7/16/2002 50 

K155 7/13/2002 50 
K199 7/14/2002 50 
K12 7/13/2002 40 

K158 7/12/2002 30 
K256 7/12/2002 30 
K200 7/14/2002 20 
K96 7/19/2002 10 

K201 7/14/2002 10 
K203 7/12/2002 10 
K56 7/16/2002 <10 
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Table 2.5 Kentucky River Watershed Watch Follow-Up Fecal 
Coliform   

       

Sample 
ID # 

Collection 
Date 

Fecal 
Coliform 
Count* 

Total 
Coliform 
Count* 

Atypical 
Fecal AC/TC* Description 

         
K2 8/2/2002 77 26,000 110,500 4.25 Moderate age 
K3 7/27/2002 290 5,200 25,500 4.9 Moderate age 
K4 7/27/2002 135 3,000 20,000 6.67 Moderate age 
K5 7/27/2002 280 4,600 27,500 5.98 Moderate age 
K14 7/27/2002 896 28,500 67,500 2.37 Fresh, human or ag sources 
K16 7/27/2002 198 3,100 575,000 185.48 Older age 
K21 7/27/2002 295 6,300 83,300 13.22 Older age 
K22 7/27/2002 470 1,800 35,000 19.44 Older age 
K26 7/26/2002 158 8,300 31,000 3.73 Fresh, human or ag sources 
K27 8/2/2002 26 2,600 41,500 15.96 Older age 
K29 8/3/2002 177 24,000 59,000 2.46 Fresh, human or ag sources 
K30 8/3/2002 430 4,100 31,500 7.68 Moderate age 
K34 7/27/2002 2,650 25,000 67,000 2.68 Fresh, human or ag sources 
K35 8/3/2002 4,450 4,700 77,000 16.38 Older age 
K36 8/3/2002 155 4,600 57,000 12.39 Older age 
K37 8/3/2002 98 2,100 60,500 28.81 Older age 
K38 8/3/2002 67 2,500 17,300 6.92 Moderate age 
K39 8/3/2002 540 5,300 44,500 8.4 Moderate age 
K42 8/2/2002 635 9,700 78,000 8.04 Moderate age 
K48 8/2/2002 3,600 6,900 40,500 5.87 Moderate age  
K53 7/27/2002 2,600 43,500 108,600 2.5 Fresh, human or ag sources 
K61 8/2/2002 250 3,400 63,000 18.53 Older age 
K68 7/27/2002 779 30,500 55,500 1.82 Fresh, likely human source 
K69 7/27/2002 739 22,000 48,500 2.2 Fresh, human or ag sources 
K81 8/2/2002 320 5,600 108,200 19.32 Older age 
K82 8/2/2002 480 7,200 38,500 5.35 Moderate age 
K84 7/26/2002 >2,000 9,200 69,500 7.55 Moderate age 
K85 7/27/2002 1,194 29,000 69,000 2.38 Fresh, human or ag sources 
K85 7/26/2002 933 29,000 69,000 2.38 Fresh, human or ag sources 

K122 7/26/2002 270 8,800 33,000 3.75 Fresh, human or ag sources 
K123 7/26/2002 375 5,100 37,000 7.25 Moderate age 
K125 7/27/2002 95 4,500 31,500 7 Moderate age 
K126 7/27/2002 455 7,500 53,000 7.07 Moderate age 
K126 8/2/2002 143 3,800 66,000 17.37 Older age 
K127 7/27/2002 158 21,000 245,000 11.67 Older age 
K130 8/3/2002 80 4,100 53,000 12.93 Older age 
K133 7/27/2002 3,100 9,600 47,500 4.95 Moderate age 
K151 8/2/2002 209 9,700 48,500 5 Moderate age 

K157 7/27/2002 60 2,100 5,500 2.62 
Fresh, human or ag 

sources 

K161 7/27/2002 770 23,500 67,000 2.85 
Fresh, human or ag 

sources 
K162 7/27/2002 122 7,100 30,000 4.23 Moderate age 
K164 8/3/2002 39 3,200 86,800 27.13 Older age 
K177 8/2/2002 670 2,200 205,000 93.18 Older age 



 97

K180 7/27/2002 1,140 26,500 53,500 2.02 
Fresh, human or ag 

sources 

K184 7/26/2002 485 51,000 43,500 0.85 
Fresh, likely human 

source 
K187 8/2/2002 210 4,900 43,500 8.88 Moderate age 
K189 8/2/2002 300 4,000 68,000 17 Older age 
K190 7/26/2002 400 6,200 73,000 11.77 Older age 

K191 8/7/2002 865 33,000 106,800 3.24 
Fresh, human or ag 

sources 

K192 7/26/2002 13,720 515,000 780,000 1.51 
Fresh, likely human 

source 
K195 8/2/2002 340 3,500 61,500 17.57 Older age 
K196 8/2/2002 135 9,200 91,400 9.93 Moderate age 
K197 8/2/2002 102 3,000 25,000 8.33 Moderate age 
K205 8/2/2002 525 6,200 33,500 5.4 Moderate age 
K206 8/2/2002 182 7,100 74,000 10.42 Older age 
K207 8/2/2002 3,700 7,700 124,500 16.17 Older age 
K218 8/2/2002 100 3,800 37,000 9.74 Moderate age 
K219 8/2/2002 103 900 133,200 148 Older age 

K235 7/27/2002 2,850 27,000 48,500 1.8 
Fresh, likely human 

source 
K245 8/2/2002 300 3,700 101,400 27.41 Older age 
K249 8/3/2002 2,500 5,000 90,500 18.1 Older age 
K250 8/3/2002 310 3,900 121,400 31.13 Older age 
K251 8/3/2002 175 2,900 24,500 8.45 Moderate age 
K259 8/2/2002 153 3,200 62,500 19.53 Older age 
K260 8/7/2002 207 3,200 35,000 10.94 Older age 
K261 8/7/2002 131 2,800 121,400 43.36 Older age 
K262 8/3/2002 210 3,000 25,000 8.33 Moderate age 

K264 8/2/2002 33,500 375,000 725,000 1.93 
Fresh, likely human 

source 
K265 8/3/2002 102 2,200 11,800 5.36 Moderate age 

              
* AC/TC = Atypical Fecal/Total Coliform Count 

 
 
2.6 Physical/Chemical Sampling 
 

General chemical data (alkalinity, chlorides, conductivity, total suspended solids, 
and total hardness) were collected at all sample locations during the month of September.  
The locations of the sampling sites are shown in Figure 2.4.  The individual results for 
each sample are shown in Table 2.7.    

 
Alkalinity: Alkalinity refers to the degree to which the water sample is basic, or 

has a pH greater than 7, and affects the capability of water to neutralize acid.  In most 
natural water bodies in Kentucky the buffering system is carbonate-bicarbonate.  
Alkalinity is important for fish and aquatic life because it protects or buffers against rapid 
pH changes.  Higher alkalinity levels in surface waters will buffer acid rain and other acid 
wastes and prevent pH changes that are harmful to aquatic life.  Kentucky�s water quality 
criteria state that for protection of aquatic life, the buffering capacity should be at least 20 
mg/L.  If alkalinity is naturally low, (less than 20 mg/L) there can be no greater than a 
25% reduction in alkalinity. 
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Chlorides:  Chlorides are salts resulting from the combination of the gas chlorine 

with a metal.  Fish and aquatic communities cannot survive in waters with high levels of 
chlorides.  Public Drinking Water Standards require chloride levels not to exceed 250 
mg/L. Criteria for protection of aquatic life require levels of less than 600 mg/L for 
chronic (long-term) exposure and 1200 mg/L for short-term exposure. 

 
Conductivity:  Conductivity is a measurement of the ability of an aqueous 

solution to carry an electrical current.  Conductivity measurements are used to determine 
mineralization, or total dissolved solids.  Indirect effects of excess dissolved solids are 
primarily the elimination of desirable food plants and habitat-forming plant species.  For 
Kentucky, water quality criteria have been established only for the mainstem of the Ohio 
River. The limit is 800 micromhos/cm or 500 mg/L total dissolved solids. 

 
Total Suspended Solids: One of the biggest sources of water pollution in 

Kentucky is suspended solids.  Suspended solids include inorganic particles (silts, clays, 
etc.) and organic particles (algae, zooplankton, bacteria, and detritus) that are carried 
along by water as it runs off the land. The inorganic portion is usually considerably 
higher than the organic. Both contribute to turbidity, or cloudiness of the water.  High 
values of TSS cause multiple environmental impacts, including clogging fish gills, 
reducing light penetration, and siltation of stream bottoms and associated habitats.   
Indirectly, the suspended solids affect other parameters such as temperature and dissolved 
oxygen.  Suspended solids also interfere with effective drinking water treatment. High 
sediment loads interfere with coagulation, filtration, and disinfection, and more chlorine 
is required to effectively disinfect turbid water. 

 
There are no quantitative criteria for TSS; however, Kentucky Water Quality 

Standards for aquatic life state that suspended solids "shall not be changed to the extent 
that the indigenous aquatic community is adversely affected" and "the addition of 
settleable solids that may adversely alter the stream bottom is prohibited." 

 
Total Hardness:  Hardness is due to the presence of multivalent metal ions which 

come from minerals dissolved in the water.  Generally, harder water results in a lower 
toxicity of other metals to aquatic life.  In fresh water the primary ions are calcium and 
magnesium; however iron and manganese may also contribute. There are no Kentucky 
water quality criteria for hardness.   
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Table 2.7 Kentucky River Watershed Watch Chemical Sampling Results - September 2002 
       

Sample 
ID # 

Collection 
Date 

Alkalinity        
(mg/L as 
CaCO3) 

Chloride 
(mg/L) 

Conductivity 
(uS/cm) 

Total 
Suspended 

Solids (mg/L) 

Total 
Hardness 

(by 
Titration) 
(mg/L as 
CaCO3) 

              

K01 14-Sep-02 104 52.3 796 
Less Than 

MDL 274 
K02 14-Sep-02 219 10.0 781 29 248 
K03 15-Sep-02 143 207 930 36 138 
K04 15-Sep-02 103 11.3 255 21 112 
K05 15-Sep-02 155 25.4 442 8 192 
K11 16-Sep-02 115 7.9 293 15 144 

K12 14-Sep-02 145 9.7 337 
Less Than 

MDL 164 

K13 14-Sep-02 211 52.7 635 
Less Than 

MDL 282 
K14 14-Sep-02 123 958 1727 8 200 

K16 15-Sep-02 191 83.5 847 
Less Than 

MDL 250 

K25  14-Sep-02 119 94.9 970 
Less Than 

MDL 282 

K26 14-Sep-02 124 101 980 
Less Than 

MDL 272 
K27 16-Sep-02 135 13.8 348 54 202 
K28 15-Sep-02 177 6.2 381 5 200 

K29 14-Sep-02 228 15.8 575 
Less Than 

MDL 222 

K30 16-Sep-02 
Less Than 

MDL 17.8 16450 20 402 

K38 14-Sep-02 144 28.8 433 
Less Than 

MDL 176 
K39 14-Sep-02 157 62.3 645 24 210 
K50 18-Sep-02 112 15.5 342 19 172 
K51 18-Sep-02 90 7.0 245 23 116 
K52 18-Sep-02 108 10.6 305 8 144 
K53 14-Sep-02 152 42.4 602 3 252 

K54 13-Sep-02 239 87.9 910 
Less Than 

MDL 380 

K55 14-Sep-02 201 110 975 
Less Than 

MDL 374 

K59 15-Sep-02 161 79.2 928 
Less Than 

MDL 278 
K60 15-Sep-02 56 39.1 466 15 148 
K66 14-Sep-02 111 108 1131 5 308 
K71 13-Sep-02 218 36.6 699 6 332 

K74 19-Sep-02 44 11.5 145 
Less Than 

MDL 54 
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K75 13-Sep-02 87 101 1027 3 264 
K76 16-Sep-02 87 11.2 227 6 97 

Table 2.7 Kentucky River Watershed Watch Chemical Sampling Results - September 2002 
       

Sample 
ID # 

Collection 
Date 

Alkalinity        
(mg/L as 
CaCO3) 

Chloride 
(mg/L) 

Conductivity 
(uS/cm) 

Total 
Suspended 

Solids (mg/L) 

Total 
Hardness 

(by 
Titration) 
(mg/L as 
CaCO3) 

       
K85 17-Sep-02 146 119 926 5 258 
K95 15-Sep-02 76 17.2 241 9 100 
K96 17-Sep-02 243 3.4 502 11 292 
K121 14-Sep-02 200 22.0 534 5 264 
K122 14-Sep-02 201 22.7 530 6 260 
K123 14-Sep-02 93 99.9 1031 8 280 
K125 14-Sep-02 145 27.4 438 25 216 
K126 17-Sep-02 149 104 839 23 260 
K127 15-Sep-02 165 74.2 766 6 240 
K132 14-Sep-02 147 47.9 576 5 228 
K137 14-Sep-02 99 16.6 477 5 216 
K156 13-Sep-02 92 9.5 512 9 264 
K157 13-Sep-02 92 9.2 507 8 268 
K158 13-Sep-02 160 8.8 395 4 208 
K164 14-Sep-02 151 10.4 344 11 174 
K174 14-Sep-02 118 92.6 997 9 296 
K177 15-Sep-02 149 24.3 870 24 440 
K180 14-Sep-02 241 42.9 681 4 130 
K183 14-Sep-02 233 49.8 667 5 250 
K187 15-Sep-02 138 11.0 323 6 168 
K188 15-Sep-02 117 8.8 257 8 144 
K189 15-Sep-02 185 11.7 360 10 212 

K190 17-Sep-02 215 3.7 457 
Less Than 

MDL 239 

K192 17-Sep-02 279 31.0 732 
Less Than 

MDL 344 

K198 14-Sep-02 104 15.3 500 
Less Than 

MDL 218 

K199 14-Sep-02 104 15.3 517 
Less Than 

MDL 224 

K200 14-Sep-02 103 15.0 510 
Less Than 

MDL 216 

K201 14-Sep-02 103 15.0 510 
Less Than 

MDL 216 
K203 15-Sep-02 98 10.5 525 5 248 
K206 16-Sep-02 73 42.8 488 21 137 
K207 14-Sep-02 174 26.8 717 8 348 
K224 17-Sep-02 43 16.4 640 18 196 
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Sample 
ID # 

Collection 
Date 

Alkalinity        
(mg/L as 
CaCO3) 

Chloride 
(mg/L) 

Conductivity 
(uS/cm) 

Total 
Suspended 

Solids (mg/L) 

Total 
Hardness 
(by 
Titration) 

              

K225 17-Sep-02 184 195 1525 
Less Than 

MDL 438 
K228 16-Sep-02 166 25.7 515 13 229 
K232 14-Sep-02 252 38.6 682 74 323 

K236 14-Sep-02 218 14.0 498 
Less Than 

MDL 176 
K240 14-Sep-02 134 408 1774 56 205 
K242 16-Sep-02 139 4.1 382 3 195 
K245 16-Sep-02 110 8.0 377 26 171 
K249 15-Sep-02 212 31.5 514 33 241 
K250 15-Sep-02 139 10.5 300 4 150 
K251 15-Sep-02 126 1.6 299 3 141 
K257 14-Sep-02 204 31.6 584 8 272 
K259 16-Sep-02 158 19.1 430 13 192 
K260 14-Sep-02 94 141 1381 15 288 
K261 14-Sep-02 91 150 1457 9 304 
K265 16-Sep-02 91 11.0 252 11 112 
K266 16-Sep-02 263 9.8 513 7 257 
K267 17-Sep-02 105 10.3 321 19 145 
K268 15-Sep-02 138 25.6 527 6 243 
K269 14-Sep-02 185 67.6 785 12 220 
K270 14-Sep-02 178 9.3 381 10 185 
K271 15-Sep-02 157 5.2 340 30 172 
K274 15-Sep-02 100 14.2 528 26 189 

 
 
2.7 Nutrients 

 
Oxygen demanding materials and plant nutrients are the most common substances 

discharged to the environment by man�s activities, through wastewater facilities and by 
agricultural, residential, and stormwater runoff.  The most important plant nutrients, in 
terms of water quality, are phosphorus and nitrogen.  In general, increasing nutrient 
concentrations are undesirable due to the potential for accelerated growth of aquatic 
plants, including algae.  Nuisance plant growth can create imbalances in the aquatic 
community, as well as aesthetic and access issues.  High densities of phytoplankton 
(algae) can cause wide fluctuations in pH and dissolved oxygen.  

 
Total phosphorus (TP) is commonly measured to determine phosphorus 

concentrations in surface waters.  TP includes all of the various forms of phosphorus 
(organic, inorganic, dissolved, and particulate) present in a sample. Phosphorus is one of 
the key elements necessary for growth of plants and animals. Phosphates are made up of 
phosphorus and exist in three forms: orthophosphate, metaphosphate (or polyphosphate) 
and organically bound phosphate. Each compound contains phosphorous in a different 
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chemical formula. Ortho forms are produced by natural processes and are found in 
sewage. Poly forms are used for treating boiler waters and in detergents. In water, they 
change into the ortho form.  Organic phosphates are important in nature.  Their 
occurrence may result from the breakdown of organic pesticides that contain phosphates.  
They may exist in solution, as particles, loose fragments or in the bodies of aquatic 
organisms. 

 
The forms of nitrogen routinely analyzed at most Kentucky ambient sampling 

sites are ammonia and ammonium (NH3/NH4), total Kjeldahl nitrogen (TKN), and nitrite 
and nitrate (NO2/NO3).  Ammonia and ammonium are readily used by plants.  TKN is a 
measure of organic nitrogen and ammonia in a sample.  Nitrate is the product of aerobic 
transformation of ammonia, and is the most common form used by aquatic plants.  Nitrite 
is usually not present in significant amounts.  Nitrates can react directly with hemoglobin 
in the blood of humans and other warm-blooded animals to produce methemoglobin 
which destroys the ability of red blood cells to transport oxygen. This condition is 
especially serious in babies under three months of age and causes a condition known as 
methemoglobinemia or "blue baby" disease. 
 

Kentucky currently has no official numerical standards or criteria for total 
phosphorus or total nitrogen. The state water quality standard for nitrate-nitrogen, which 
is a measurement of the nitrogen potion of the nitrate molecule, is 10 mg/L.  The state 
water quality standard for sulfate is 250 mg/L.  The USEPA has recently issued 
recommendations for phosphorus concentrations to prevent over-enrichment.  In general, 
any concentration of phosphorus in excess of 0.1 mg/l has the potential to cause 
eutrophication problems in a stream.  

 
In addition to man-made sources, some phosphorus loadings may occur naturally 

from the watershed soils and underlying geology.  In particular, background TP levels in 
the Bluegrass Region have been observed from wells, springs, and pristine watersheds as 
high as 0.25 mg/l.   
 
2.8 Nutrient Sampling 
  

In addition to general chemical data, general nutrient data (nitrate-nitrogen, total 
nitrogen, phosphorus and sulfate) were also collected at each sample site during the 
month of September. A summary of the nutrient data collected during this period is 
provided in Table 2.8.  The spatial distribution of total phosphorus loads across the basin 
is shown in Figure 2.5.  Twelve stations had phosphorus readings in excess of 1.0 mg/l.  
These readings are similar to readings from previous sampling efforts and represent a 
continuing nutrient problem in the central Bluegrass Region.  Eight stations had nitrate-
nitrogen readings greater than 10 mg/L, as shown in Figure 2.6.  The highest recorded 
phosphorus reading was 2.22 mg/l which occurred at station K123 (South Fork Elkhorn 
Creek).  This site also had one of the highest readings of nitrate-nitrogen (15.6 mg/L). 
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Table 2.8 Kentucky River Watershed Watch Nutrient Sampling Results - September 2002 
      

    Nitrate-N   Total 
Recoverable   

Sample 
ID  Collection  (NO3-N) Total Nitrogen Phosphorus Sulfate 

# Date (mg/L) (mg/L) (mg/L) (mg/L) 
      
K01 14-Sep-02 3.73 3.88 0.32 187 
K02 14-Sep-02 1.29 1.33 0.55 19.3 

K03 15-Sep-02 
Less Than 
MDL Less Than MDL 0.21 11.7 

K04 15-Sep-02 0.09 0.10 0.11 14.5 
K05 15-Sep-02 0.25 0.25 0.42 29.4 
K11 16-Sep-02 0.04 Less Than MDL 0.03 25.9 
K12 14-Sep-02 0.18 0.18 0.56 14.6 
K13 14-Sep-02 1.24 1.32 0.38 36.4 
K14 14-Sep-02 33.9 35.8 0.47 51.4 
K16 15-Sep-02 0.52 0.52 0.63 102 
K25  14-Sep-02 12.2 12.3 1.54 138 
K26 14-Sep-02 8.97 9.1 1.72 143 

K27 16-Sep-02 
Less Than 
MDL LessThan MDL 0.58 28.1 

K28 15-Sep-02 0.95 0.98 0.39 50.3 
K29 14-Sep-02 0.34 0.35 0.25 58.5 

K30 16-Sep-02 
Less Than 
MDL Less Than MDL 0.21 3390 

K38 14-Sep-02 0.04 Less Than MDL 0.06 34.5 
K39 14-Sep-02 1.49 1.58 0.46 69.5 

K50 18-Sep-02 
Less Than 
MDL Less Than MDL 0.13 52.0 

K51 18-Sep-02 
Less Than 
MDL Less Than MDL 0.18 26.6 

K52 18-Sep-02 0.02 Less Than MDL 0.06 38.2 
K53 14-Sep-02 0.11 0.17 0.12 79.5 
K54 13-Sep-02 2.06 2.18 0.27 93.1 
K55 14-Sep-02 2.24 2.29 0.39 126 
K59 15-Sep-02 1.47 1.60 0.62 167 
K60 15-Sep-02 2.94 2.94 0.82 77.3 
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K66 14-Sep-02 4.2 4.25 1.07 282 
K71 13-Sep-02 0.52 0.52 0.20 84.1 
K74 19-Sep-02 0.02 Less Than MDL Less Than MDL 10.2 
K75 13-Sep-02 17.2 17.6 1.36 147 
K76 16-Sep-02 0.09 0.14 Less Than MDL 9.6 
K85 17-Sep-02 7.23 7.33 0.94 102 
K95 15-Sep-02 0.25 0.25 Less Than MDL 13.2 
K96 17-Sep-02 2.85 2.91 0.35 15.4 
K121 14-Sep-02 0.18 0.18 0.34 46.4 
K122 14-Sep-02 0.09 0.11 0.33 43.1 
K123 14-Sep-02 15.6 16.1 2.22 145 
K125 14-Sep-02 0.02 Less Than MDL 0.16 37.8 
K126 17-Sep-02 5.11 5.30 1.27 88.4 
K127 15-Sep-02 1.81 1.81 0.69 95.9 
K132 14-Sep-02 0.07 Less Than MDL 0.17 65.0 

K137 14-Sep-02 
Less Than 
MDL Less Than MDL Less Than MDL 99.8 

K156 13-Sep-02 0.09 0.11 Less Than MDL 126 
K157 13-Sep-02 0.09 0.11 Less Than MDL 122 
K158 13-Sep-02 0.11 0.11 0.24 29.9 
K164 14-Sep-02 0.07 Less Than MDL 0.18 10.0 
K174 14-Sep-02 12.4 12.4 1.88 140 
K177 15-Sep-02 2.46 2.49 0.07 259 
K180 14-Sep-02 0.72 0.83 0.11 51.5 
K183 14-Sep-02 1.81 1.84 0.29 36.0 
Table 2.8 Kentucky River Watershed Watch Nutrient Sampling Results - September 2002 
      

    Nitrate-N   Total 
Recoverable   

Sample 
ID  Collection  (NO3-N) Total Nitrogen Phosphorus Sulfate 

# Date (mg/L) (mg/L) (mg/L) (mg/L) 
            

K187 15-Sep-02 
Less Than 
MDL Less Than MDL 0.04 10.4 

K188 15-Sep-02 0.14 0.15 0.13 
Less Than 
MDL 

K189 15-Sep-02 
Less Than 
MDL Less Than MDL 0.17 7.0 

K190 17-Sep-02 0.74 0.76 0.36 22.9 
K192 17-Sep-02 4.23 4.44 0.48 50.4 
K198 14-Sep-02 0.04 Less Than MDL 0.04 123 
K199 14-Sep-02 0.02 Less Than MDL 0.04 124 
K200 14-Sep-02 0.04 Less Than MDL 0.05 121 
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K201 14-Sep-02 
Less Than 
MDL Less Than MDL 0.04 119 

K203 15-Sep-02 0.2 Less Than MDL 0.05 142 
K206 16-Sep-02 4.16 4.26 1.10 62.5 
K207 14-Sep-02 0.09 0.09 0.08 146 
K224 17-Sep-02 6.71 6.74 0.53 40.9 
K225 17-Sep-02 2.35 2.59 0.32 362 
K228 16-Sep-02 0.41 0.41 0.28 56.5 
K232 14-Sep-02 0.20 0.20 0.34 56.5 
K236 14-Sep-02 0.36 0.37 0.22 24.0 
K240 14-Sep-02 15.8 15.9 0.54 57.8 
K242 16-Sep-02 7.30 7.32 1.40 24.0 

K245 16-Sep-02 
Less Than 
MDL Less Than MDL 1.40 72.7 

K249 15-Sep-02 
Less Than 
MDL Less Than MDL 0.13 13.9 

K250 15-Sep-02 0.02 Less Than MDL 0.06 5.9 
K251 15-Sep-02 0.27 0.28 0.05 7.7 
K257 14-Sep-02 1.06 1.09 0.25 53.2 
K259 16-Sep-02 0.38 0.38 0.17 27.6 
K260 14-Sep-02 12.3 12.3 1.74 352 
K261 14-Sep-02 11.8 12.1 1.80 376 
K265 16-Sep-02 0.14 0.17 0.17 18.9 

K266 16-Sep-02 0.63 0.63 0.47 
Less Than 
MDL 

K267 17-Sep-02 0.18 0.21 0.32 35.3 
K268 15-Sep-02 0.72 0.77 0.27 78.1 
K269 14-Sep-02 0.02 Less Than MDL 0.51 89.4 
K270 14-Sep-02 0.02 Less Than MDL 0.07 8.0 
K271 15-Sep-02 0.88 0.89 0.49 7.3 

K274 15-Sep-02 
Less Than 
MDL Less Than MDL 0.22 146 
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2.9 Metals Data 
  

In addition to chemical and nutrient data, metals data were also collected at most 
new stations that were established as part of the 2002 sampling effort and at some 
stations at which high metals concentrations were identified during the previous year. 
The final set of selected sampling locations is shown in Figure 2.7.  The results of the 
sampling effort are provided in Table 2.9.  A summary of those stations that had the 
highest concentration for a particular metal is shown in Table 2.10.  

 
Table 2.10 reveals that five sites accounted for multiple maximum metal 

concentrations.  These included: K240, K249, K260, K261 and K274.  Because in some 
cases the resulting concentrations may have violated designated use standards for the 
streams, it is recommended that additional sampling be performed to ascertain the source 
of the contamination. For a more comprehensive review of historic metals concentrations 
in the Kentucky River Basin, the reader should consult Water-Quality Assessment of the 
Kentucky River Basin, Kentucky: Distribution of Metals and Other Trace Elements in 
Sediment and Water, 1987-1990 (USGS, 1995).  A discussion of the significance of each 
of these metals is provided in Appendix A along with (where applicable) specific criteria 
limits.   

 



 78

 
 
 

 
 
 

 



 68

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2.9 Kentucky River Watershed Watch Metals Sampling Results - September 2002  
        
Sample ID  Collection  Aluminum  Antimony  Arsenic  Barium  Beryllium  Boron  

# Date Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

        
K03 15-Sep-02 1.05 Less Than MDL Less Than MDL 0.06 Less Than MDL 0.32 
K50 18-Sep-02 0.55 Less Than MDL Less Than MDL 0.03 Less Than MDL 0.09 
K125 14-Sep-02 0.60 Less Than MDL Less Than MDL 0.06 Less Than MDL 0.14 
K189 15-Sep-02 0.64 Less Than MDL Less Than MDL 0.08 Less Than MDL 0.07 
K192 17-Sep-02 0.30 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.13 
K200 14-Sep-02 0.39 Less Than MDL Less Than MDL 0.05 Less Than MDL 0.11 
K207 14-Sep-02 0.44 Less Than MDL Less Than MDL 0.05 Less Than MDL 0.11 
K236 14-Sep-02 0.19 Less Than MDL Less Than MDL 0.02 Less Than MDL 0.10 
K240 14-Sep-02 0.44 Less Than MDL Less Than MDL 0.03 Less Than MDL 1.52 
K242 16-Sep-02 0.21 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.06 
K245 16-Sep-02 0.39 Less Than MDL Less Than MDL 0.10 Less Than MDL 0.07 
K249 15-Sep-02 0.64 Less Than MDL Less Than MDL 0.12 Less Than MDL 0.06 
K250 15-Sep-02 0.26 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.05 
K251 15-Sep-02 0.24 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.06 
K257 14-Sep-02 0.70 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.08 
K259 16-Sep-02 0.52 Less Than MDL Less Than MDL 0.02 Less Than MDL 0.05 
K260 14-Sep-02 0.42 Less Than MDL Less Than MDL 0.02 Less Than MDL 0.22 
K261 14-Sep-02 0.31 Less Than MDL Less Than MDL 0.02 Less Than MDL 0.20 
K265 16-Sep-02 0.72 Less Than MDL Less Than MDL 0.01 Less Than MDL 0.12 
K266 16-Sep-02 0.31 Less Than MDL Less Than MDL 0.015 Less Than MDL 0.07 
K267 17-Sep-02 1.05 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.11 
K268 15-Sep-02 0.37 Less Than MDL Less Than MDL 0.02 Less Than MDL 0.14 
K269 14-Sep-02 0.95 Less Than MDL Less Than MDL 0.04 Less Than MDL 0.19 
K270 14-Sep-02 0.39 Less Than MDL Less Than MDL 0.03 Less Than MDL 0.05 
K271 15-Sep-02 1.46 Less Than MDL Less Than MDL 0.02 Less Than MDL 0.10 
K274 15-Sep-02 10.5 Less Than MDL Less Than MDL 0.06 Less Than MDL 0.04 
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Table 2.9 Kentucky River Watershed Watch Metals Sampling Results - September 2002   
        
Sample ID  Collection  Cadmium  Calcium Chromium Cobalt Copper Gold 

# Date Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

        

K03 15-Sep-02 Less Than 
MDL 32.4 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K50 18-Sep-02 
Less Than 
MDL 44.5 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K125 14-Sep-02 
Less Than 
MDL 37.0 Less Than MDL 0.02 Less Than MDL 

Less Than 
MDL 

K189 15-Sep-02 
Less Than 
MDL 32.0 Less Than MDL 0.03 Less Than MDL 

Less Than 
MDL 

K192 17-Sep-02 
Less Than 
MDL 114 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K200 14-Sep-02 
Less Than 
MDL 39.6 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K207 14-Sep-02 
Less Than 
MDL 75.3 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K236 14-Sep-02 
Less Than 
MDL 72.0 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K240 14-Sep-02 
Less Than 
MDL 51.1 Less Than MDL 0.01 Less Than MDL 

Less Than 
MDL 

K242 16-Sep-02 
Less Than 
MDL 35.2 Less Than MDL 0.016 Less Than MDL 

Less Than 
MDL 

K245 16-Sep-02 
Less Than 
MDL 32.6 Less Than MDL 0.02 Less Than MDL 

Less Than 
MDL 

K249 15-Sep-02 
Less Than 
MDL 37.5 Less Than MDL 0.03 Less Than MDL 

Less Than 
MDL 

K250 15-Sep-02 
Less Than 
MDL 27.5 Less Than MDL 0.016 Less Than MDL 

Less Than 
MDL 

K251 15-Sep-02 
Less Than 
MDL 18.6 Less Than MDL 0.02 Less Than MDL 

Less Than 
MDL 

K257 14-Sep-02 
Less Than 
MDL 71.6 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K259 16-Sep-02 
Less Than 
MDL 41.2 Less Than MDL 0.02 Less Than MDL 

Less Than 
MDL 

K260 14-Sep-02 
Less Than 
MDL 63.3 Less Than MDL 0.02 Less Than MDL 

Less Than 
MDL 

K261 14-Sep-02 
Less Than 
MDL 60.4 Less Than MDL 0.005 Less Than MDL 

Less Than 
MDL 

K265 16-Sep-02 
Less Than 
MDL 24.1 Less Than MDL 0.01 Less Than MDL 

Less Than 
MDL 

K266 16-Sep-02 
Less Than 
MDL 76.9 Less Than MDL 0.02 Less Than MDL 

Less Than 
MDL 

K267 17-Sep-02 
Less Than 
MDL 44.8 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K268 15-Sep-02 
Less Than 
MDL 65.4 Less Than MDL 0.015 Less Than MDL 

Less Than 
MDL 

K269 14-Sep-02 
Less Than 
MDL 66.7 Less Than MDL 0.03 Less Than MDL 

Less Than 
MDL 

K270 14-Sep-02 
Less Than 
MDL 33.5 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 

K271 15-Sep-02 
Less Than 
MDL 52.0 Less Than MDL 0.01 Less Than MDL 

Less Than 
MDL 

K274 15-Sep-02 
Less Than 
MDL 41.5 Less Than MDL Less Than MDL Less Than MDL 

Less Than 
MDL 
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Table 2.9 Kentucky River Watershed Watch Metals Sampling Results - September 2002   
        
Sample ID  Collection  Iron Lead Lithium Magnesium Manganese Nickel 

# Date Total by 
ICP, mg/L 

Total by 
ICP, mg/L Total by ICP, mg/L Total by ICP, 

mg/L 
Total by ICP, 

mg/L 
Total by ICP, 

mg/L 
        

K03 15-Sep-02 0.99 
Less Than 
MDL 0.37 8.43 0.31 

Less Than 
MDL 

K50 18-Sep-02 0.45 
Less Than 
MDL 0.16 7.76 0.21 

Less Than 
MDL 

K125 14-Sep-02 1.62 
Less Than 
MDL 0.16 15.8 0.53 

Less Than 
MDL 

K189 15-Sep-02 0.05 
Less Than 
MDL 0.16 16.5 0.85 

Less Than 
MDL 

K192 17-Sep-02 0.13 
Less Than 
MDL 0.20 7.20 0.10 

Less Than 
MDL 

K200 14-Sep-02 0.11 
Less Than 
MDL 0.18 19.9 0.04 0.02 

K207 14-Sep-02 0.13 
Less Than 
MDL 0.21 20.6 0.04 0.016 

K236 14-Sep-02 0.06 
Less Than 
MDL 0.15 6.93 0.05 0.01 

K240 14-Sep-02 0.23 
Less Than 
MDL 0.40 8.82 0.02 0.01 

K242 16-Sep-02 0.13 
Less Than 
MDL 0.16 15.7 0.37 

Less Than 
MDL 

K245 16-Sep-02 0.72 
Less Than 
MDL 0.17 13.4 1.78 

Less Than 
MDL 

K249 15-Sep-02 0.47 
Less Than 
MDL 0.16 20.6 0.72 

Less Than 
MDL 

K250 15-Sep-02 0.14 
Less Than 
MDL 0.12 10.71 0.01 0.01 

K251 15-Sep-02 0.11 
Less Than 
MDL 0.13 14.6 0.03 0.01 

K257 14-Sep-02 0.38 
Less Than 
MDL 0.14 8.11 0.06 0.01 

K259 16-Sep-02 0.27 
Less Than 
MDL 0.16 9.07 0.03 0.008 

K260 14-Sep-02 0.13 
Less Than 
MDL 0.48 20.8 0.04 0.02 

K261 14-Sep-02 0.06 
Less Than 
MDL 0.50 19.5 0.02 0.02 

K265 16-Sep-02 0.52 
Less Than 
MDL 0.25 4.98 0.05 0.009 

K266 16-Sep-02 0.14 
Less Than 
MDL 0.24 6.67 0.035 0.01 

K267 17-Sep-02 0.99 
Less Than 
MDL 0.26 6.05 0.35 

Less Than 
MDL 

K268 15-Sep-02 0.16 
Less Than 
MDL 0.21 10.9 0.08 

Less Than 
MDL 

K269 14-Sep-02 0.56 
Less Than 
MDL 0.28 10.9 0.09 0.01 

K270 14-Sep-02 0.18 
Less Than 
MDL 0.23 18.5 0.07 0.01 

K271 15-Sep-02 1.03 
Less Than 
MDL 0.25 4.57 0.13 0.008 

K274 15-Sep-02 6.15 
Less Than 
MDL 0.24 20.7 0.41 0.009 
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Table 2.9 Kentucky River Watershed Watch Metals Sampling Results - September 2002   
        
Sample ID  Collection  Potassium Selenium Silicon Silver Sodium Strontium 

# Date Total by 
ICP, mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

        
K03 15-Sep-02 9.74 Less Than MDL 1.55 Less than MDL 118 0.25 
K50 18-Sep-02 3.37 Less Than MDL 2.25 Less than MDL 7.52 0.15 

K125 14-Sep-02 3.38 Less Than MDL 3.62 
Less Than 

MDL 17.7 0.21 

K189 15-Sep-02 7.07 Less Than MDL 2.98 
Less Than 

MDL 2.50 0.05 

K192 17-Sep-02 3.68 Less Than MDL 2.88 
Less Than 

MDL 20.5 0.19 

K200 14-Sep-02 3.72 Less Than MDL 0.92 
Less Than 

MDL 17.1 0.33 

K207 14-Sep-02 7.41 Less Than MDL 1.38 
Less Than 

MDL 20.4 0.33 

K236 14-Sep-02 1.77 Less Than MDL 1.83 
Less Than 

MDL 4.96 0.16 

K240 14-Sep-02 13.0 Less Than MDL 1.85 
Less Than 

MDL 218 0.14 

K242 16-Sep-02 3.65 Less Than MDL 2.16 
Less Than 

MDL 2.00 0.05 

K245 16-Sep-02 11.0 Less Than MDL 3.21 
Less Than 

MDL 1.31 0.06 

K249 15-Sep-02 2.97 Less Than MDL 1.34 
Less Than 

MDL 14.3 0.11 

K250 15-Sep-02 2.98 Less Than MDL 2.33 
Less Than 

MDL 3.71 0.05 

K251 15-Sep-02 4.97 Less Than MDL 1.28 
Less Than 

MDL 4.77 0.07 

K257 14-Sep-02 2.34 Less Than MDL 2.59 
Less Than 

MDL 13.8 0.18 

K259 16-Sep-02 3.30 Less Than MDL 2.33 
Less Than 

MDL 10.74 0.13 

K260 14-Sep-02 16.5 Less Than MDL 2.95 
Less Than 

MDL 157 0.45 

K261 14-Sep-02 14.6 Less Than MDL 2.23 
Less Than 

MDL 140 0.47 

K265 16-Sep-02 2.53 Less Than MDL 2.36 
Less Than 

MDL 4.49 0.12 

K266 16-Sep-02 6.69 Less Than MDL 2.02 
Less Than 

MDL 2.78 0.12 

K267 17-Sep-02 2.44 Less Than MDL 2.83 
Less Than 

MDL 6.31 0.11 

K268 15-Sep-02 3.11 Less Than MDL 1.87 
Less Than 

MDL 13.8 0.13 

K269 14-Sep-02 8.29 Less Than MDL 1.53 
Less Than 

MDL 61.9 0.19 

K270 14-Sep-02 6.82 Less Than MDL 1.02 
Less Than 

MDL 4.47 0.08 

K271 15-Sep-02 3.40 Less Than MDL 4.23 
Less Than 

MDL 2.30 0.08 

K274 15-Sep-02 3.81 Less Than MDL 4.20 
Less Than 

MDL 15.96 0.41 
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Table 2.9 Kentucky River Watershed Watch Metals Sampling Results - September 2002  
       
Sample 

ID  Collection  Sulfur Thallium Tin Vanadium Zinc 

# Date Total by 
ICP, mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L 

Total by ICP, 
mg/L Total by ICP, mg/L 

       

K03 15-Sep-
02 4.36 Less than MDL Less than 

MDL 
Less than 

MDL Less than MDL 

K50 
18-Sep-

02 15.7 Less than MDL 
Less than 

MDL 
Less than 

MDL Less than MDL 

K125 
14-Sep-

02 12.1 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K189 
15-Sep-

02 2.37 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K192 
17-Sep-

02 15.4 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K200 
14-Sep-

02 42.7 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K207 
14-Sep-

02 50.2 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K236 
14-Sep-

02 8.24 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K240 
14-Sep-

02 17.2 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.015 

K242 
16-Sep-

02 7.73 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K245 
16-Sep-

02 21.0 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.006 

K249 
15-Sep-

02 4.74 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.004 

K250 
15-Sep-

02 1.91 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K251 
15-Sep-

02 3.77 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K257 
14-Sep-

02 15.9 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K259 
16-Sep-

02 8.75 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K260 
14-Sep-

02 117 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.11 

K261 
14-Sep-

02 124 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.08 

K265 
16-Sep-

02 6.31 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K266 
16-Sep-

02 1.64 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K267 
17-Sep-

02 13.0 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.003 

K268 
15-Sep-

02 31.0 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K269 
14-Sep-

02 34.0 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K270 
14-Sep-

02 3.33 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K271 
15-Sep-

02 3.16 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL Less Than MDL 

K274 
15-Sep-

02 55.9 
Less Than 

MDL 
Less Than 

MDL 
Less Than 

MDL 0.008 
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Table 2.10  Stations with Maximum Metal Concentrations 
   

Metal Maximum Level (mg/l) Sites 
1. Aluminum 10.5 K274 
2. Antimony Less than MDL   
3. Arsenic Less than MDL   
4. Barium 0.12 K249 
5. Beryllium Less than MDL   
6. Boron 1.52 K240 
7. Cadmium Less than MDL   
8. Calcium 114 K192 
9. Chromium Less than MDL   
10. Cobalt 0.03 K189, K249, K269 
11. Copper Less than MDL   
12. Gold Less than MDL   
13. Iron 6.15 K274 
14. Lead Less than MDL   
15. Lithium 0.5 K261 
16. Magnesium 20.8 K260 
17. Manganese 1.78 K245 
18. Nickel 0.02 K200, K260, K261 
19. Potassium 16.5 K260 
20. Selenium Less than MDL   
21. Silicon 4.23 K271 
22. Silver Less than MDL   
23. Sodium 218 K240 
24. Strontium 0.47 K261 
25. Sulfur 124 K261 
26. Thallium Less than MDL   
27. Tin Less than MDL   
28. Vanadium Less than MDL   
29. Zinc 0.11 K260 
   
Note: MDL = Minimum Detection Limit  
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CHAPTER 3:  EXECUTIVE SUMMARY 

 
During the summer of 2002, the Kentucky River Authority and PRIDE provided 

funds for the support of volunteer water quality sampling in the Kentucky River Basin as 
part of the 2002 Kentucky River Watershed Watch effort.  This report summarizes the 
results of that sampling effort.  As part of this sampling effort, up to 165 separate sites 
were sampled at three different times for three main groups of parameters: herbicides, 
pathogens, chemical/nutrients/metals.  In each case, the stream was also sampled for 
basic physical chemical parameters such as pH, conductivity, and dissolved oxygen.  
Dissolved oxygen readings were below a minimum threshold of 5 mg/l for approximately 
one-fifth of the samples.   

 
Thirty-two sites were samples for the herbicides Triazine and Metolachlor.  None 

of the samples exhibited concentrations greater than the EPA MCLs for the associated 
constituents.   

 
Several sites had high conductivity values (e.g. > 1000): K14, K66, K123, K240, 

K225, K260, K261.  Station K30 had a conductivity value > 16,000 indicating the strong  
potential of some type of industrial contamination.   This same site also had an extremely 
high value of sulfate (e.g. 3390 mg/l). This site should be further investigated to 
determine the source of contamination.   Other sites that high levels of sulfate included: 
K177, K225, K260, and K261.  

 
For the fifth year in a row, high fecal counts were observed across the basin.  The 

highest counts were observed in the North Fork of the Kentucky as well as in Clear 
Creek, Hickman Branch, and Jessamine Creek.  In an attempt to determine the age and 
source of the fecal contamination, total coliform and atypical coliforms were also 
collected during a second round of fecal sampling at those sites where high fecal counts 
were observed in the original round of sampling.  An evaluation of AC/TC ratios for each 
site revealed a probable human source for between 5 to 18 of the contaminated sites.  It is 
recommended that additional investigations of these sites be conducted in an attempt to 
pinpoint the probable source of pollution.   

 
An evaluation of the nutrient results revealed that both phosphorous and nitrate-

nitrogen were at levels of concern.  Twelve sites had phosphorus concentrations in excess 
of 1.0 mg/L.  The highest concentration of phosphorus was found in the South Fork of 
Elkhorn Creek.  In addition to South Fork of Elkhorn Creek, high phosphorus levels were 
observed in Viney North and Muddy Creek (Bluegrass Army Depot, Madison County), 
Dreaming Creek (Madison County), Town Branch (Fayette County), Glenns Creek 
(Woodford County) and Elkhorn Creek (Scott County).  Eight sites had nitrate levels that 
exceeded the maximum in-stream concentration of 10 mg/L.  The highest nitrate 
concentration was found in Clark�s Run in Boyle County.  In addition to Clark�s Run, 
high nitrate concentrations were also found in South Fork of Elkhorn Creek (Fayette and 
Woodford Counties), Town Branch (Fayette County) and Dreaming Creek (Madison 
County). 
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Significant metals concentrations were observed at several sites.  Five of the sites 
had the maximum metals concentrations in multiple categories.  These included: 

 
K240: Clarks Run, outside Danville 
K249: Muddy Creek, near Central Kentucky Wildlife Refuge 
K260: Dreaming Creek, at school 
K261: Dreaming Creek, near highway 876 
K274: Elk Lick Creek, below outflow of KU plant 
 

As discussed earlier, sites K260, and K261 also had high conductivity values as well as 
high sulfate values.   In addition, three sites which had high metal concentrations last 
year, K189, K192 and K200, continued to have a high concentrations this year as well.  
Based on the fact that all of these sites contained the maximum concentrations for a 
number of constituents, it is recommended that additional investigations be performed at 
these sites to identify the source of the higher metals concentrations.  
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