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SUMMARY 

A .  Introduct ion 

This draft  Environmental Impa c t  S t a t ement (E I S )  evaluates the p o t en t ial environmental impac t s  which 

may be associated with t he cons t ruc t ion and operat ion of a low-Btu coal gasif icat ion facility and the 

a t tendant indus tr ial p ark in Georgetown , Sco t t  County ,  Ken tucky . A no t ice was p laced in the Federal 

Register July 29 , 1977  (42 FR 38628)  announcing the p reparation o f  this E I S  and comments and suggestions 

were so licit ed . This s t atement evaluates po t en t ial site spec ific  impac t s  wh ich fall within the range o f  

those poten t ial impacts  evaluated for the low-Btu coal gasification program in t h e  draft  Envir onmental 

Impact S t at emen t , Coal Res earch Development and Demons t ra t io n  Program (ERDA-1557 -D ) , is sued by the 

Energy Research and Development  Adminis trat ion (ERDA) in Septembe r  1 9 7 7 . As a result of  the Department 

of  Energy (DOE) Organiza t ion Ac t ,  ERDA was abo lish ed Oc tober 1 , 1 9 7 7 , and rep laced by DOE who has the 

responsibility for this Program . 

On Mar ch 3 0 , 1 9 7 6 , ERDA issued a Program Oppo r tunity No tice (PON) to s t imu late interest in the 

integrat ion and evaluat ion o f  low-Btu coal gas if ication techno logy in operat ional environments .  

Several plans were submit ted in r esponse to t he PON including the o ne by Irvin Indus t r ial Develo pment , 

Inc . ( l ID ) which is covered in this EI S .  

Although the indust rial p ark will not receive DOE fund ing and could proceed withou t the gasifier , 

impacts  from cons truct ion and operat ion o f  the indus t r ial park are evaluated in this EIS . Potent ial 

impacts  were det ermined from expec t ed construct ion a c t iv i t ies and operat ions of the ind u s tr ial park . 

B .  Description of the Propo sed Ac t ion 

I rvin Industrial Developmen t , Inc . ,  p ropo sed to build a low-Btu coal gasif ier in Georgetown , 

Kentucky . They plan also to d evelop an indus tr ial park which would be fueled by the gasif ier . A 

l74-acre plot  o f  industrially zoned land south o f  Lemons Mill Road has been purchased . Cons truc t ion 

of  the  gas if ier would require 22-27 mon ths . Construc tion o f  the industrial park would be complete in 

7 -10 years . 

The gasificat ion unit would contain two fixed-bed Wellman-Galusha gasif iers . Each would have a n  

average feed-rate o f  approxima tely 1 . 5  t o n s  o f  coal p er h o u r  a n d  produce approximately 205 , 000 cu . f t .  of  

gas per hour . The product gas would have a heat content o f  150-165 Btu/cu . f t . One o f  t he gasif ier s 

would be us ed for product io n  and one for experimentation to be converted over to production at a later 

d at e .  Research and tests  would b e  conduc ted b y  the Institute o f  Mining and Minerals Resear ch , 

University o f  Kentu cky . 
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The sys t em des ign incorpora tes s everal p o l lut ion cont rol dev i ces. The s e  include a du s t  col lector , 

tar  t rap , spray t owe r ,  e le c t rostat ic precipi tato r ,  Peabody b io logical  t rea tment sys tem , and Holmes S t ret

ford process.  Approxima t e l y  SO percent ( 14.5 lbs/hr) o f  d u s t  and ash wou l d  be removed by the du s t  

c yc lone. Approxima tely  12-15  ga l lons o f  condens ib le components ( t ars and o i l ) / ton o f  coal ga s if ied 

wou l d  be remove d .  The Ho lme s S tret ford unit wou l d  remove hyd rogen su l f ide ( H
2

S) , ammonia ( NH
3

) ,  and hy

dr oge n cyanide ( HCN) . Thirty-e igh t pounds of su l fur , 6.6  l b s  of s al t ,  and 44. S  lbs of water wou l d  be 

ge ne rated per  hou r .  lID has ap pl i ed f o r  and rec e ived a permi t for d i spos ing o f  the du s t  and a s h  in 

the Ge orge town/Scott  Coun ty land f i l l. Howeve r ,  no d i sposal  me tho d for the tars and sul f ur h as ye t 

be en de termined. po�s ible me thod s  inc lude s e l l ing thes e wa s t e s  as raw ma terials  for o ther indu s trial  

p r oc e s s e s  or d i spos ing o f  them i n  s ecure land f il l s. 

From i nforma t ion provided by l ID ,  a scenario has been dev i s ed whe reby the indu strial  p ark is tenant�d 

b y  user- i ndus tries ove r a 7 - 1 0  ye ar period . The user- i nd u s t r ies wou l d  be a comme rcial heat treatment 

f ac i l i ty ,  a miniature l igh t bu lb manu fac ture r ,  a glass  produc t s  manu fac ture r ,  a wood lami nator , a ceram i c  

t i l e  manu fa c t ure r ,  a s tamping and me tal fabricat o r ,  and a porce lain produ c t s  manu facturer. Total fl oor 

a re a  requi reme nts wou l d  b e  approx ima tely  7 00 , 0 00 s quare feet . Total numbe r  of empl oye e s  wou l d  range from 

4 2 6 -532. The produc t gas from the coal ga s i f icat ion un i t  wou l d  supply 410-540 b i l l i on Btu of energy per 

year to the user- indus tr i e s .  

C .  Exi s t ing Env i ronmental Sett ing 

1. Phys ic al  and Biological Envi ronment 

Irv i n  Indu s trial  Deve lopment , Inc . proposes to locate the ga s i f ie r  and indu s trial  park on a 1 74-

acre s i te sou th of Lemons M i l l  Road in Ge orge town . Al though this acreage i s  cu rrent l y  unde r cu l t ivat ion , 

i t  has been zoned indu s t r i al s ince 1 9 7 3 . There are two exi s t ing indus trial  fac i l i t i e s  in the area 

and a Sou thern Railway l i ne runs a l ong the we s tern edge o f  the s it e .  

The en t i re George town area is charac terized by gent ly roll i ng upl and , ma rke d w i th nume rou s s ink

holes  and unde r l a in by so lub le l ime s tone . Such geologic fo rma t ions give rise  t o  a compl icated p a t t ern 

of sub t e rranean channe l s  and cave rns. Many spr ings are loca ted in the area and one of them , Roya l 

Spr ing , surfac e s  in down town George town and s e rve s as the pr inc ipal source of d r ink ing wa ter.  Cons e

quent l y ,  the moveme nt of groundwa ter 1S an importan t  aspect of this s tudy.  The exact feed e r  rou tes to 

Royal Spr ing are no t known . A maj o r  condu i t  probab ly does not lie bene ath the propo s ed p ark s i te , but 

mo s t  o f  the s it e  ce rtainly l i es within the recharge zone . 

The U . S .  Dep artme nt of Agr icu l ture is cur rently inve nt ory ing the nat ion ' s  land 1n an e f fort to 

ident ify tho s e  farmlands which are pr ime or un ique . The Kentucky Soil  Cons ervat ion Serv i ce has d e s ig

nated 144 ( 8 3%)  of the 1 7 4  acre s at the proposed s ite as pr ime farmland . 
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The maj o r  s treams in the a rea a re North Elkhorn Creek to the nor th and Cane Run to the sou th. North 

E l khorn C reek i s  the larger and i s  approx ima t e l y  68 mi l e s  long . It dra ins ne arly 1 2 0  s quare mi les  of 

farmland. I t  has an ave rage s l ope of 3.4 feet pe r mile and an average f l ow o f  1 64 cubic feet per second. 

Cane Run j o ins North El khorn Creek four mi les  downs tream from George town. I t s  d ra inage b a s in is appr ox

ima tely ten square m i l e s , and it is eleven mi l e s  long. Cane Run loses  wa ter  to unde rgr ound drainage in 

variou s  reaches thr ough its course. Both s treams have been de s ignated as  be ing wa ter  qua l i ty l im i t ed. 

A wa t e r  qua l i ty l imited  s t ream i s  de f ined as any s tream " s egme nt where i t  is kn own that wa ter qua l i ty 

does not meet app l i cab le wa ter qua l i ty s t andards and/or it is not expected t o  me et app l i cab le wa ter 

qua l i ty standard s  eve n a f ter the app l i ca t i on of the e f f luent limi tat ions req uired by Sect ion 301 ( b ) ( l ) 

( A) ... and 3 0 1  ( b ) ( l ) ( B )  ... o f  Pub l i c  Law 9 2-500" ( Lykins and Smi th , 1 9 7 6 ) .  

The Envi ronme ntal Protect ion Agency ha s e s t ab l ished amb ient a i r  qua l i ty concent ra t ion l imi t s  for 

pr ior i ty c la s s es. Reg i ons of the country have been given priority c la s s i ficat ions ranging from I to 

I I I ,  I represent ing the greates t pollut ion and III  repre sent ing t he leas t. The proposed s ite l i es 

within the Blue Gr a s s  A i r  Qua l i ty Cont ro l Regi on. This reg i on has been clas s if ied as pr ior i ty I I  for 

particula tes and P r io r i t y  I I I  for sul f ur oxide s ,  c arbon monoxide , nitrogen oxides and photochemi cal  

oxidants ( hydrocarbon s ) .  There a r e  n o  ident i f ied nona t t ainment o r  noncomp l i ance areas within the B lue 

Gras s A i r  Qua l i ty Co�t rol Regi on. 

The propo s ed s i te is curren t l y  unde r cult iva t ion. Ecologi c a l ly s ign i ficant areas of the s it e  inc lude 

the wood l o t s  and f encerows and p as ture-hay fields. Of the total  1 7 3. 6  acre s , c orn cult iva t ion accoun t s  

for 76.4  a c res ( 44 percent ) ;  pas ture-hay fie ld , 50. 3 a c r e s  ( 29 percent ) ; fence rows , 24. 3 acre s ( 1 4 per

cent ) ; woodlots  8 . 7  acres (5 percent ) ; a farms tead , 5. 2 acres ( 3  percent ) ;  roads , 5. 2 acres ( 3  percent ) ;  

and bur ley toba cc o ,  3.5 a c res ( 2  percent ) .  

Many species of b i rd s  may b e  found at  the proposed s ite. These inc lude robi n ,  s tarl ing , grack l e , 

redwing b lackb i rd ,  c ard ina l ,  song s parrow ,  b rown-headed cowb i rd , c ommon ye l l owthroa t ,  prairie warb l e r ,  

eas tern mead owlark , and hou se sparrow. Game b i rds found a t  the s it e  inc lude qua i l  and mourning dove. 

Mamma ls which have been seen at  the s ite are oppos sum , raccoon , s t r iped skunk , red fox , c o t tont a i l  

rab b i t ,  gray squirre l ,  fox squirre l , woodchuck , wh ite-footed mou s e , and meadow vo le. 

Thirty- s ix species o f  f ish have been found in North E lkhorn Creek. Largemou th bas s , sma l lmou th 

ba s s ,  b l ack c rappi e ,  and white  crappie were the maj o r  sport f ish col lected . Thes e species account for 

approxima t e l y  3 percent of the fish populat ion. Pan f ish ( p r ima r i l y  rock b a s s ) , suckers , c arp , and 

c a t f ish ac c oun t for approx ima t e l y  3 0  percent o f  the fish populat ion wh ile  minnows , d a rters , and s culp ins 

accoun t for 67 percent of the t o t a l  populat ion. 



Informa tion on benthic macro inve rtebrates  for North Elkhorn Creek are s pars e .  Twelve maj o r  grou ps 

of organi sms have been reported ; the mo s t  abundant were caddis f l i es , worms , and midge s .  

No rare and endange red s pe c i es are known t o  inhabit the indu s trial  p ark site.  Howeve r ,  the turkey 

vulture wh ich is c la s s i f ied as threat ened by the Nat iona l Audub on Soc iety has been obs erve d on the s ite 

wh ich is inc luded wi thin the feeding range o f  the turkey vu l t ure . 

2 .  Soc ioec onomic Envi ronment 

Sc o t t  County is one of the mo s t  rap id ly growing a reas in Kentucky , showing a populat ion increase o f  

1 6 . 7  percent be tween 1 9 60 and 1 9 7 0 .  I n  1 9 75 ,  the pop ulat ion w a s  1 8 , 6 54 . George town showed a n  inc rease 

o f  2 3 . 5  percent ove r the s ame t ime per iod and in 1 9 75 had a pop ulat ion o f  8 89 2 .  Bo th Scot t C ounty and 

Ke ntucky have shown a s teady inc rease in the percentage of urban-based popu l a t ion and a corres pond ing 

d e crease  in rural-b ased popul a t ion.  

Sc o t t  County has shown a s teady inc reas e in per cap i t a  income , which was  $4 ,502 in 1 9 7 4 .  In 1 9 6 9 , 

the me d i an fam i l y  income for Scott  C ounty and George town was $7 , 5 68 and $8 , 19 3 , r e spe ct ive ly.  The 

annexa t i on of the proposed p ark site into the c i ty of George town in January , 1 9 78 w i l l  sub j e c t  indu s

t r ial p ark fac i l i t ies wh ich wou l d  inhab i t  the s i te to George t own c i ty t axe s .  

Scot t County r anks low in t erms o f  unempl oyme nt . In 1 9 7 6 , 3 . 0 percent of the pop ulat ion was un

emp l oyed . F i f ty-two percent of the work force works in Sco t t  C ounty whi l e  30 percent work s ou t s ide the 

c ounty. Eighteen percent of the work force d i d  not report county of empl oyme nt .  

George t own i s  the locus o f  al l manu factur ing ac tiv i t ies in Scot t C ounty . There are 2 6  l igh t 

ind u s t ries in the c ounty that manu facture produc t s  such as pens , t oo l s , e lectrical  w i re ,  d og food , poo l  

c ove rs ,  and fert i l ize r .  Agr icu l t ural a c t ivi t ie s  are extens ive . Maj o r  crop s  are hay , t obac co , and whea t .  

L ive s tock produc t ion plays  a la rge role and is concentrated in horses and c a t t l e .  

The Ge orge t own/Scot t C ounty area is s e rved by vocat iona l-t echnical s choo l s , c o l leges and univers i

t ies . George town College , o f fering ma s ters degree programs , is located in the c i ty . The pub l i c  schoo l s  

were re cent ly abs orbed i n t o  the Sco t t  County school sys tem . Wi th the exce p t ion of two grade s choo l s , 

a l l  have exce s s  c apac i ty ranging from 50- 500 space s .  I n  1 9 7 0 , the me d i an number o f  school years com

p le ted by S c o t t  County res idents was 1 0 . 7 .  

There is one hos p i t al in George town , John Grave s Ford Ho spi tal , with a 40-bed c apac i t y .  Ge orge town ' s  

phys ician/pop ulat ion rat io o f  1 : 900 far exce eds the Fede ral mi nimum s tandard o f  1 : 3500 . George town 

and Sco t t  County have po l i ce protec t ion services  emp loying 26 i ndividuals . Both areas are served by 

vo lunteer f ire departments  w i th a comb ined force o f  40 . 
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There i s  a s t rong need for add i t i onal hou s ing in the George town area . There i s  currently a very 

l ow va cancy rate.  I t  has been es t ima t ed that  145 add i t i onal hou s ing units  wou l d  be  needed in George

t own in 19 80 and 306 in 19 90 . 

The road sys tem in Sc o t t  Coun ty varies in qua l i ty .  Inters tate  64 runs north- s ou th and skirt s 

the eas t ern edge of George t own . U . S .  highways and s t ate roads transect  the area . The on ly acce s s  

t o  t h e  proposed park s it e  is  Lemons Mill Road , a narrow , wind i ng 2- lane county road . Howeve r ,  a 4-l ane 

acce s s  road has been planned if the ind u s t r ia l  park is con s t ru c t ed . 

Two ra i l  l ine s run through Scott  Coun ty , inters ect ing in George t own . The s e  are the Frank fort and 

C inc i nnat i l ine and Sou thern Rai lway . The latter  i s  located adj acent to the proposed park s it e .  The 

on ly a ir f ie l d  in Sc o t t  Coun ty i s  Ma rshall Field , l oca ted one mile  s ou th of George town . Blue Gr ass  

Field  out side o f  Lexing t on is the neare s t  airport of fering commercial  pas senge r service . 

There are s everal h is t ori cal  s ites in Scot t Coun ty.  Two of thes e ,  the Au l i ck Hou se and the Jame s 

Thorn Hou se , are located near the propo s ed park s i t e .  

D. Env ironmental  Impac t s  o f  the Proposed Ac t ion 

Impac t s  were exam ined on two leve l s ,  those res u l t ing from cons tru c t ion and those  res u l t ing from 

opera t i on . Impa c t s  from both the ga s if ier and the indu s t rial  park were ident if ied in relat ion to the 

phys ical , b i o l og i cal and s o c i oeconomic envi ronment s .  

1 .  Cons truc t ion 

Grad i ng and s ite prepara t ion wou l d  result  in d i srupt ion and d i s p la ceme nt of s o i l s  over mo s t  of 

the 17 3 . 6  acre s .  Expos ed s o ils wou l d  be sub j e c t  to eros ion dur ing periods of rainfal l .  The extent o f  

eros ion wou l d  depend u pon the numb er and intens ity o f  rain f a l l  eve nts and eros ion control and conserva

t i on prac t ices used dur ing c ons truc t ion. Appl icat ion of the universal s o i l  l o s s  eq uat ion shows a tot al 

s o i l  l o s s  of 1440 t ons dur ing the 7- to 1 0-year cons truc t ion pe riod . Soil l o s s e s  per indu s tr ia l  lot wou l d  

range from 3 7  t o  17 0 t ons . An es t ima ted 5 3  t ons wou l d  be los t from t h e  ga s i f ier s i t e .  

Based u pon the topography of the s it e ,  surface runof f wou l d  move to No rth E lkhorn Creek , Cane Run , 

or a sma l l  pond t o  the we s t .  Po t ent ial po l lutants  released from the s i t e  wou l d  inc lude sediment s , 

organic ma t ter , and o i l  and gr e a s e .  I t  wa s e s t ima ted that if al l eroded s ed iment entered North E lkhorn 

Creek dur ing low flow c ond i t i ons , i . e . , 50 cub ic feet per second ( c f s ) , the sedime nt load carr ied by 

North Elkhorn wou l d  increase by 0 . 6  mg/ l .  This rep resents a f ive percent increase over the average total  

su spended s o l id s  concent r a t ion of 1 1 . 0  mg/ l .  The sedi�ent l oad o f  Cane Run wou l d  increase by a maximum 

of 3 . 2  mg/ l dur ing f l ows of 10 c f s  if all eroded s ediment ent ered i t s  wa ters . Increases in turb i d i ty 

would be temporary and rela ted to ma j o r  rainfal l event s .  The ove ral l qua l i ty o f  wa ter i n  both s treams 

is expe c t ed to be unchanged . 
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S imi lar ca lcu lat ions , as suming that 30 percent of  runo f f  wou l d  en t e r  Royal  Spr ing , s how that there 

wou l d  be a large increase  �n suspe nded s ed ime n t  ( u p  to 5 0  mg/ l ) dur ing p er i ods o f  low flow ( 0 . 5  mgd ) .  

I f  such were th e case , Royal Spr ing wou l d  be in v i o lat ion o f  wa ter qua l i ty s tandards for total  s u spended 

s o l ids . 

Changes in amb ient air qua l i ty wou l d  o c cur as a res u l t  of t rans port ing c on s t ruc t ion ma terials  to 

the s it e  and movement o f  heavy equipme n t  on the s i t e  dur i ng cons truc t io n .  The maj o r  emi s s ions wou l d  

inc lude fugi t ive du s t  and veh ic le exh au s t .  Ga s eou s emi s s ions wou l d  b e  p r imarily  c arbon monoxide , hydro

c arbons , and n i t roge n oxide . Emi s s i ons from veh ic l e s  trans port ing materials  ove r the 7- t o  1 0-year con

s t ru c t ion pe riod wou l d  be 20-30 tons of carbon monoxi de , 3 . 3-4 . 3  tons of hydrocarbons , and 33-43 tons 

of nit roge n oxide s .  The s e  em i s s i ons wou l d  o c cur o n  the h ighways and not at  the s i t e  i t s e l f .  To tal 

emi s s i ons from veh i c l e s  wo rking on th e s i te dur i ng the 7- t o  1 0-year pe riod wou l d  be 1 5-22 t ons o f  car

bon monoxide , 5 . 5 -8 . 2  tons of hydroc arbons and 1 0 5- 1 5 0  t ons of ni trogen ox ide s .  

I t  h a s  been e s t imated  that a maximum c ons t ruc t ion amb i ent noi s e  leve l wou l d  b e  7 0  dB( A) . Th is  

represents  a maximum i nc re a s e  o f  7 d B( A) ove r  current amb i ent n o i s e  leve l s . The Oc cupat ional Safety and 

Health Admi n i s t r at ion ( O SHA) s tanda rds o f  no i s e  exposur e  in the work pl ace wou l d  not be v i o l a t e d .  

So l id was t e  gene rated dur ing cons tru c t ion wou l d  c ons is t o f  c leared veget at ion and c ons truc t ion 

rubb le . C leared  vege tat ion wou l d  be inc inerated and wou l d  cons i s t  o f  trees and re s idual  crop growth 

such as c or ns talks . Con s t ruc t ion rub b l e  wou l d  cons i s t  of wrapp i ng paper , nu t s  and b o l t s , b oxe s and 

cans , and b r oken and le f tove r material s ,  e t c . Ap proximat e l y  235  t ons of r e fuse  wou l d  be ge nerated 

dur ing the 7- t o  1 0- ye ar cons tru c t ion period.  

Impacts  to the  terre s trial  ecosys tem wou l d  be remova l o f  vege tat ion and subs equent los s o f  wi l d l i fe 

food , c ove r ,  and hab i tat . Los s  o f  hab i tat wou l d  fo rce some 1 7 00 sma l l  mamma l s  and 1 100 songbird s  and 

gameb i rds to migrate .  Migrants wou l d  face inc reas ed compe t it ion fo r space , food , and other l i fe require� 

ment s .  The anima l s  wou l d  b e  mo re su sc ep tible  t o  preda t ion , d i s eas e ,  and adve rs e we athe r cond i t ions . 

The s i t e  i s  currently  unde r cul t iv a t ion.  I t  has b e en e s t ima ted that annual  produc t ion los s e s  wou l d  

inc l'lde 488 0 bushe l s  o f  corn , 9 5  t ons o f  hay , and 3 . 6  tons of  bur ley t obac co. 

Impac t s  to  the aqua t i c  env i ronme nt wou l d  be mi nor and temporary . The amount of sediment wh i ch 

wou l d  enter sur fac e  wa t e rs wou l d  no t alter  the numb e r  or kind o f  organisms currently inh ab i t ing the 

s treams no r wou l d  there be a los s in macro inve r t ebrates  wh ich s e rve as  food s our c e s  for fish.  

There are  no known endangered or threat ened s p e c i e s  known to inh ab i t  the  propos ed p ark s i t e .  How

eve r ,  the area does s e rve as a port ion o f  the feeding range o f  the turkey vul ture ( l i s ted as threatened 

by th e Audubon Soc i et y )  and its remova l wou l d  have a mino r  impact on the turkey v u l ture . 
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2 .  Opera t ion 

E f fect s on s o i l s  dur ing operat ion wou l d  depend u pon wh ether ou tdoor s to rage o f  proce s s  ma terials  is 

perm i t ted . E f fect s on surface wa ters dur ing opera t ion wou l d  be s l igh t .  Run o f f  from the indu s t r i a l  

park wou l d  contain p o l lu tants such a s  sus pended and organic and inorganic s o l i d s , nu trien t s , and oxygen-

demand i ng ma ter i a l s . Runo f f  wou l d  be d ive rted to s to rm s ewe rs and d i s ch arged into No r th E lkhorn Creek . 

Th e quant ity o f  po l lu t an t s  actua l ly entering the wa terway wou l d  depend upon the frequency and dura t ion 

of rainfal l event s and the ava ilab i l i ty of ma terials  t o  be f l u shed . 

Liquid d i sch arge s from u s e r- i nd u s tr ie s  wou l d  be t reated s o  as to comp ly with S tate and Fede ral 

regu l a t ions . Fede ral s t atutes require the ins tal lat ion o f  best prac t i cab le c ont ro l techno logy. E f f luent 

c once nt rat ions wh ich wou l d  be ach ieve d by this technology as des ignated for each ind u s try wou l d  be 

we l l  w i th i n  S t ate and Fede ra l water qua l i ty s tandard s . 

Air em i s s ions from the coal ga s if icat ion p l ant wou l d  result  from f l aring wh ich wou l d  occur three 

t ime s per ye ar . Part icu late emi s s i ons wou l d  be 0 . 09 t on s / ye ar ; NO , 0 . 1  tons /ye a r ;  and SO , 0 . 2  tons / year . 
x x 

As suming a 9 0  percent remova l e f f i c iency , ga seous emi s s i ons from user-indu s tr ie s  wou l d  amount to 2467 

lbs /day o f  pa rt icu l a te s ,  2 5 7 3  lbs / d ay fluoride , 0 . 6 8  lbs /day carbon monoxide , 0 . 34 l bs /day hydrocarbons , 

2.5 6 l bs /day n i t roge n  oxide s , 5 0 . 4  l bs /day c ondens ib les and 2 9 . 4  l b s /day vo lat iles . 

Th e coal  prep ara t ion fac i l i ty wou l d  be the maj o r  noise  source . The cru sh ing and s c reen ing opera-

t ions at the coal  prep aration fa c i l i ty wou l d  c reate noise leve ls  of 62 d BA at 1000 feet . No i s e  leve l s  

a t  t h e  ne ares t no ise sens it ive a rea ( 2000 ft  away) wou l d  be 5 3  d BA. Trains br ing i ng c o a l  to the ga s i-

f ier s i te twice a month wou l d  emi t  a sound leve l of 7 2  d BA at 5 0  feet du r ing un load i ng .  The ga s if ica-

t i on plant i t s e l f  and other indu s t r ies in the park wou l d  be enc los ed . Outdoor noise  leve ls  from these 

sources wou l d  be neg l ig i b le . 

S o l id wa s te s  from the coal  ga s if ication plant wou l d  inc lude du s t  and ashe s , sul fur , and tars and 

o i l s . Approxima tely 2 6 00 l b s  of ash and du s t  wou l d  be ge nera ted each day . A perm i t  has been granted 

t o  d i s pos e o f  the ash in the Sc o t t  Coun ty landf il l .  The s u l fur cake from the Ho lme s S t re t ford proces s ,  

cons is t ing o f  5 0  pe rcent water and 50 percent s u l fur , may be land f i l led o r  s o l d .  Tars wou l d  represent 

those subs tance s mo s t  haza rdou s to human health bec au s e  severa l cons t i tuent s may be carc inogeni c .  

Tars wou l d  be cont ainer ized and any s p i l l s  wou l d  be diked . Ul t imate d i s pos i� ion of  the t ars and s u l fur 

cake has not been determined . Faci l i t i es inh ab i t ing the indu s trial  park wou l d  ge nerate so lid was tes 

from raw ma te rial surp l u s , nons pec i f i c a t ion produc t s  and s ludge and o i l from t rea tment of  wa s tewat ers . 

Approxima t e l y  5 . 3  t ons o f  s o l id wa s te wou l d  be produc ed da i l y .  

Re lease o f  the contents o f  the c o a l  p i le drainage retent ion pond or the ent ire vo lume of  untreated 

was tewa te rs from the u ser-indu s t r ies int o No r th E lkhorn Creek o r  Roy a l  Spring wou l d  re s u l t  in exces s ive 

leve l s  of iron and mangane s e .  The e f fec t s  of thes e cons t i tuent s wou l d  be aesth e t ic . Both impart an 
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ob j e c t ionab le t a s t e  to water and s ta in laundry and p l umbing f ixture s .  Rup ture of the gas i f ic at ion 

sys t em wou l d  re s u l t  in violat ion of al l pert inent wa t e r  qua l i ty s tandards in both wa ter bod i es . Ne ither 

cou l d  s e rve a s  a source o f  d r inking wa t e r  and ext reme d i s rupt ion to the ecosystems wou l d  re su l t . 

Th e maj o r  impact to the t e rre s t rial ecosys t em wou l d  have occurred dur ing the c on s t ruc t ion phas e .  

Howeve r ,  a ir emi s s i ons wou l d  have a minor e f fe c t  o n  ve ge t at ion.  Proj e c t ed NO l eve l s  o f  0 .49 �g/m3 
x 

within 50 me t er s  of the roadway dur ing peak t raf fic wou l d  cause reduc ed growth and leaf les ions on 

vege t a t ion w i th in that d i s t anc e .  

P o t en t ial impacts  t o  the aqua t i c  ecosys tem wou l d  b e  d i re c t l y  related  t o  wa t e r  qua l i ty .  Norma l 

ope rat ion of the fac i l i t ies and d i scharge of treated wa s t ewaters  wou l d  have no impact  on the aqua t ic 

env i r onment . In the event of an ac c idental  spi l l  o f  un treated was tewa ter inc lud i ng coal  p i le runof f ,  

the impac t s  to the aqua t i c  ecosys tem wou l d  depend o n  concen t rat ion and k ind s o f  was tewa t e r  po l lu tant s ,  

d i l u t ing capab i l i t ie s  of  the receiving water body , and durat i on of the sp i l l .  

The maj o r  demo gr aphic  imp act from the propo s ed act ion wou l d  b e  o n  populat ion s iz e .  The number o f  

newly c re ated pr imary and s econdary j o b s  wou l d  range from 9 0 5  t o  1 8 5 5 . Jud ging from current commu t ing 

patt erns , approx imately  1 000 new jobs  wou l d  be taken by S c o t t  County res ident s .  As of Apr i l  1 9 7 7  the 

Sc o t t  Coun ty l abor market had a t o t a l  of 4056 unemp l oyed pers ons . As suming 1 0  percent are unempl oyab le , 

the proj e c t ed ava i l ab le labor supply to tals  ap p roximately  3 6 00 pers ons . Th is is adequate to mee t  labor 

needs . 

A maximum of 1 5 0  pe rsons wou l d  migr a t e  into Scot t County . As suming each 1S a h ead o f  househo ld 

and an ave rage fam i l y  s ize of 3 . 3 7 pers ons , a ce rtain increase o f  506 pe rsons wou l d  re sul t .  Th is c ons t i-

tu t e s  a 2 . 7  perc ent increase in th e Scot t County popul at ion.  

The add i t i onal wage wh ich wou l d  accrue to  the commun i ty wou l d  be $ 1 7 , 0 00 , 000 annu a l l y .  A pos i t ive 

impact on the local t ax base wou l d  result  from t h i s  increas e . Approx ima t e l y  1 7 0  schoo l-age ch i l dren 

wou l d  enter the populat ion . The Scot t Country school sys tem presently has an exc e s s  capac i ty o f  9 50 

spaces.  Cons equent l y ,  the school sys tem woul d be ab le to adequa tely  accommo date  the pro j e c t ed gr owth in 

pu p i l s .  Th ere wou l d  l ike ly be no adve rse  impact on local l i braries or ins t i tut ions of h igh er educat ion . 

There wou l d  be adve rse  impac t s  on the local  f ire department and hous ing s ituat ion.  The f i re 

departme nt is s t a f fed w i th a to t a l  o f  40 volun t e e r s .  Th i s  fo rce wou l d  no t be adequa te fo r the pro j e c t ed 

populat ion inc reases . Hou sing i s  current ly in short supply with l e s s  than a one percent vacancy 

ra t e  in Ge orge town . Any inc rease  1n local pop ul a t io n  wou l d  result  in a ser ious hous ing shortage . 

The wat e r  demand of the indu s trial  park ( 1 . 1  mgd ) c ou l d  not be me t wi th ex i s t ing water suppl ies 

if Roya l Spr ing we re at low fl ow ( 0 . 5  mgd ) .  In ord e r  to  me e t  da ily  demands th e f l ow wou l d  have to  con-

t inue at ap proximat e l y  3 . 5 mgd . Howeve r ,  i f  the Kentucky Wa t er Co . c an supply the da i l y  nee ds of the 
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park and gas i f ie r ,  there wou l d  be no impac t  to the water treatment sys tem of George town . I f  indu s tr ial 

was t ewa ters were d i scharged to  the mun ic ipal treatment sys t em ins t ead of sur face wa ters , i t s  ac tual 

t r eatmen t c apac i t y  of 2 . 0  mgd wou l d  be exceeded by 2 0 0 , 000 gpd . 

The r oad sys t em s e rv ic ing the propo sed s i te i s  c ompr ised mainl y o f  two- l ane , wander ing coun try 

road s .  Lemons Mi l l  Road wh ich ac c e s s e s  the s i te i t se l f  is part icularly narrow and wind ing . It i s  un-

l ike l y  that the s e  road s could  s upport the add i t ional traffic  wi thout be ing improved and widened . How-

ever , i f  the park i s  b ui l t  the c oun ty wou l d  cons truc t a 4-l ane ac c e s s  road wh ich wou l d  t ake the traffic 

b urden o f f  Lemons Mi l l  Road . 

The two h i s torical  bu i l d ings near the pr opo sed s it e  are Au l ick Hou se direc t l y  acros s from the s i te 

on Lemons Mil l  Road and the James Thorn House located on the parcel  of l and adjacent to the propo s ed 

s i te .  Ne i the r s tructure i s  l i s ted in the Nat ional Reg i s t e r .  The s e  prope r t i e s  woul d. become l e s s  d e s ir-

ab le as  private res idenc e s  or for res toratio n  due to the ir proximity to  an indu s t r ial park . 

E. M i t igat ion o f  P o tent ial Adverse  E f f e c t s  
o f  Proj e c t  Implementat ion 

1 .  Cons truc t io n  

Air em i s s ions from veh i c l e s  wou l d  be reduced as  much as  po s s ib le by c ontrol  dev i c e s  to c omply 

w i th Emi s s io n  S t andar d s  for Mov ing Sour c e s  (42 USC 1 8 5 7 ) . Also , the Env ironmental Pro tec t io n  Agency 

has the au tho r i t y  t o  presc r ib e  s tandards for any n ew vehic le wh ich migh t appe a r .  

Eros ion c o n t r o l  s truc tures such as d ams , s i te bas ins , h ay b al e s , and mu l ch e s  wou l d  be emp l oyed . 

Revege t a t ion of expo s ed areas wou l d  begin as soon as po s s ib le .  O i l s  and wa s te pr oduc t s  wou l d  be iso la-

t ed and exc luded from the runo f f .  

2 .  Ope rat io n  

a .  A i r  

Impac t s  from air emis s ions wou l d  be m i t igated by adherence to Federal and S t a t e  regul a t ions . The 

mo s t  pe r t inent are Kentucky law KRS Chap t e r  2 24 and the C l ean Air Ac t Amendments of 1 9 74 and 1 9 7 7 .  

Air emi s s ions wou l d  result  from fug i t ive dust  generated dur ing coal hand l ing and s torage . To 

r educe the s e  emi s s ions the coal s to rage pile and conveyors wou l d  be cove red , and coal c rush ing wou l d  b e  

c arried ou t i n  a n  enc l osed a r e a  equi pped with s ub-amb ient pre s s ure c o n t r o l s  and bag f i l t e r s . 

Several pol lut ion cont r o l  dev ic e s  wou l d  be inco rpora ted into the gas i ficat ion proc e s s .  E ighty 

percent of the dus t and ash wou l d  be removed by the dus t c o l le c t o r  and s c rub b ing towe r .  Cond ens ib l e  

c omponent s wou l d  be removed b y  reduc ing t h e  t empe rature a t  various s t age s .  Tars and o i l s  would  then b e  

skimmed o f f .  A n  e l e c tros t a t ic prec i p i t ator wou l d  remove any r emaining dus t ,  s oo t ,  tar , o r  o i l . The 

Ho lme s  S t r e t ford unit wou l d  remove 98 percent of the sul fur . 
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The two fac i l i t ies engaged in the manu facture of g l a s s  produc t s  wou l d  emi t air po l lutan t s  ( f luorides 

and par t icu lates ) from g l a s s  me l t ing opera t ion s .  Thes e  air emi s s ions wou l d  be m i t igated by ins tal lat ion 

of baghou se con trol  dev ices . Ammonia emi s s ions from the l igh t bu lb manu fac turer wou l d  be e l iminated 

by s t eam s tr i ppe r s .  

Air em i s s ions from t h e  two c lay produc t s  indu s t ries wou l d  r e s u l t  from gr ind ing o f  raw ma terial  and 

from furnace exh au s t s  and vent s .  Emi s s ions wou l d  be mo s t ly par t icu l a t es and f luoride s .  The emi s s ion of  

f luorides wou l d  be reduc ed by operat ing the ki lns at tempera tures below 200 0 ° F  and by choos ing c lays of  

l ow fluoride conten t .  Part iculates  and fluo r ides wou l d  be reduc ed by ins t a l l a t ion of  we t cyc lone 

s crubbe r s . 

The pr imary source o f  a ir po l l u t i on from the me tal heat t rea tme nt proce s s  wou l d  be ove n exhau s t  

gases . S t ack gas s crubbers wou l d  be used to les sen t h is exhau s t .  The me t a l  s t amp ing proc e s s  wou l d  

cont r ibute to the a i r  po l lu t ion prob lem from fuming o f  p l a t ing ba th s .  Th is wou l d  p r imar i l y  c on s t itute 

a worke r s afety hazard . The hazard wou l d  be m i t iga ted by provid ing good ve nt i l a t ion in work areas . 

Air em i s s ions res u l t ing from the wood laminator wou l d  c ome fr om r e s in drying and s and ing operat ions . 

Impac t s  from condens ib l e s  ( res ins and wood s uga rs )  and vo la t i l e s  ( t erpenes and me thane ) wou l d  be par

t ia l ly mit iga ted by a scrub be r .  Part icu late emi s s ions wou l d  be neg l i g i b le i f  baghou ses  were ins tal led . 

b .  Water 

The Federal Wa ter Po l lu t ion Control Ac t as ame nde d in 1 9 7 2  ( P . L .  9 2- 5 0 0 )  and 1 9 7 7  ( P . L .  9 5-2 1 7 )  

empowers the Env i ronme ntal  Protect ion Agency t o  regulate  wa s tewa ter d i scharge s  from indu s tr ia l  fac i l i

t ies . Regu l a t i ons spec i fy i ng leve l s  of treatment wh ich must be ach ieve d by indu s t rial  d i scharge rs 

h ave been promu l ga t ed and t echnology c apab le o f  ach iev i ng these leve ls  has been ident i f ied by the 

Env i ronme ntal  Protec t ion Age ncy. It  is  as sumed that the user- i ndu s tr ie s  wou l d  ins ta l l  the speci fied 

t echno l ogy . 

Run o f f  from the c o a l  s torage p i l e  wou l d  be c o l lected and routed t o  a retent ion pond . Wa s t e  s treams 

from the tar t rap and spray tower wou l d  be b i o logical ly treated by a Peabody system and then re leased 

t o  the mun ic ipa l sys tem .  Coo l i ng wa ter  blowdown wou l d  be d i rec t ed imme d i ately t o  the mun ic ipal t reat

ment sys tem . 

Was t ewater from the g l a s s  conta iner fa c i l i ty wou l d  result  from cu l le t  quench ing and noncontact 

c o o l ing wa ter . In-p lant  c on t ro l  measures wou l d  do much to mit iga te impac t s  from wa s tewa ter d i sch arge. 

These  measur e s  wou l d  inc lude s pray c o l l e c t ion of forming ma ch ine shop o i l , good hou s ekeep ing , shear 

spray recyc le , c o l l e c t ion of o i l y  runof f ,  and u s e  of  non liq uid c leane rs . 

The vo lume of wa ter d i s charged wou l d  be reduced by s egrega t ing the cu l le t  quench wa ter fr om the 

c o o l i ng wa t e r .  Noncontact water wou l d  be d i s c h arged untrea ted . The cul let  quench wa ter wou l d  pas s 
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th rough a grav i ty o i l  s ep ara tor and recyc le b a c k  to t h e  proce s s .  B l owdown from the separator  wou l d  be 

d i re c t ed to a d i s s o lved air f l ot at ion s y s t em and then t o  a d i at omaceou s earth f i l t e r .  

Imp ac t s  from cu l le t  quench wa ter from t h e  ligh t  bu lb manu facturer wou l d  b e  mi t igated i n  the s ame 

way as in the g l a s s  cont ainer fac i l i ty .  Ac id s o l u t ions from e t ch ing l igh t bu l b s  wou l d  be the grea t e s t  

prob lem a t  this  fac i l i t y .  The wa s t e  s t ream wou l d  f irs t undergo prec i p i t at ion , flocculat i on and s ed i

ment at ion . Th is trea tment wou l d  remove fluorides and s u spended s o l id s . To remove ammon i a ,  the wa s t e  

s t ream wou l d  unde rgo recarbonizat ion and s t ream s tr ipp ing . Fur ther reduc t ion of fluorides and suspended 

s o l id s  wou l d  o c cur as  the was tewater is  pas s ed through the f ina l s te p s  o f  sand and act iva t ed a lumina 

f i l t ra t i on .  

Wa s tewa ter a s s oc iated w i th the ceramic  t il e  manu facturer wou l d  result  from mixing o f  batches and 

glaze s ,  c oo l ing , c lean-up , du s t  cont rol , and b o i l e r  fe ed . V o lume s d i s ch arged wou l d  be sma l l ,  and the 

maj o r  cons t i tuent wou l d  be suspended s o lids . E f fec t s  o f  the s e  wa s t ewaters wou l d  be large ly eliminated 

by evaporat i on/set t l i ng p onds . If suf fic ient reduc t ion of suspended s o l ids  is not rea l ized t hr ough 

these prac t ices al one , chemical  f l occulant s  wou l d  be ad ded t o  fur ther reduce t he sus pended s o lids  content . 

Proc e s s  wat e r  in porce l a in produc t s  manufacture wou l d  be used for s l i p prep ara t ion , c lean-up , g laze 

spray b oo t h  dust contro l ,  c o o l ing ,  and boiler feed . To ach ieve permi s s ib le discharge l im i t s  only rud i

ment ary c ontrol  prac t ices  wou l d  have to be ins t i tuted . These  wou l d  inc lude a s ump , c la r i f ie r ,  s et t l ing 

tank ,  and perhaps a s and bed f il t er .  

Was tewaters from the me tal  heat treatme nt p l ant and the me tal  f abricator wou l d  be s imilar and 

treated in the s ame manne r .  They wou l d  be s egregated into two s t reams . One s tream wou l d  cont ain 

em ul s if ied o il s  tha t wou l d  be broken by su l furic acid and s team . The freed oil wou l d  r ise t o  the s urf ace 

and be removed by a skimme r .  The s econd s egregated s t ream wou l d  contain free o i l s  and be t reated d i re c t l y  

b y  t h e  sk immer . The s e  two wa s t e  s treams wou l d  be c omb ined and fed int o  an equa l i z a t ion tank . From 

the equa l izat i on t ank , the c omb ined wa s te s t ream wou l d  unde rgo prec i p i t a t ion , c oagu l a t i on ,  and c la r i f i

c a t ion or f i l t ra t i on .  These m i t igat ing me asures wou l d  be sufficient to remove 6 0-98 percent of the 

d i lute o i l s , s us pended s o l ids , me t al s , fluorides , and phos phates . 

Impac t s  from wa s t ewaters wh ich wou l d  be d i s charged from the wood lam i nator wou l d  be ent irely m i t i

gated because no d i s ch arge of p o l lutants  wou l d  be ach ieve d .  Th is  wou l d  be the case whe ther a we t or a 

dry pr ocess  sys tem be came operat iona l . In the dry proce s s ,  no d i s ch arge wou l d  be ach ieved by recyc l ing 

l og wa s h  wa ter and u s i ng the s o l ids  as boiler  feed ; c los ing t he res in s y s t em by us ing the wash wa ter as 

make-up in the res in s o l u t io n ;  e l iminat ing d i s ch arge from hum id i f i c a t ion by careful in-pl ant c on t ro l s ; 

and neu tra l i z a t ion of c aul wa ter and d i spos al by impoundment or spray irrigat ion . 
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In the we t proc es s , no d i scharge of po l lu tant s  wou l d  be ach ieved by recyc l i ng proces s wa ter as fiber 

d i l u t ion wa ter a f ter treatme nt by heat exch ange rs to reduce the temperature , grav i ty se t t l ing , s c reening , 

and f il t ra t ion . 

c .  So l id Was t e s  

The large s t  vo lume of solid wa s tes created by the ga s i f ier and indu s trial  park wou l d  be s ludge s 

from t reatment of wa s tewa te r s .  The impac t s  exi s t ing from these subs t ance s wou l d  be mi t iga ted b y  enforc

i ng regul a t ions enac ted b y  the S t at e  of Ke ntucky in 1 9 7 6  (KRS Ch apter 2 24 and 40 1 KAR 2 : 0 10 ) .  These 

regu l a t ions cover the cons t ruc t ion and operat ion of land f i l l s  and l i cens ing of h au l e rs . Prov i s ions 

h ave been made for the operat ion of land f i l l s  to h andle hazardous wa s te s .  Als o ,  Sub t i t l e C of the 

Re sou r ce Conservat ion and Recovery Ac t of 1 9 7 6  (RCRA) empowe rs the Envi ronme ntal Protec t ion Agency to 

i s s ue regu l a t ions cont rol l i ng the d i spos a l  of solid wa s tes . 

Solid wa s tes from the  coa l ga s i f ier wou l d  be char and ash from the du s t  col lector , oils  and t ars 

from the tar t ra p ,  spray tower and the e l ec t ros t a t i c  prec i p i t a tor , and the s u l fur c ake and sys tem purges 

from the Holme s S tret ford proces s .  The char and as h wou l d  be inert because of the h igh temperatures 

at wh ich pyrol y s i s  t ake s p l ace . I t  wou l d  be acce p table ma terial  for land f il l i ng , and a perm i t  h as been 

i s sued by the Kent ucky Department of Natural Re sources and Envi ronme ntal Prot ec t ion for d i s pos a l  in the 

Scot t County land f i l l .  To ke ep the ash from becoming a irborne dur ing t rans i t ,  it wou l d  be cove red and 

the moi s ture con t ent increased . 

Dispos al of oils  and t ars wou l d  present a greater prob lem .  Howeve r ,  excep t in the case of a major 

s pi l l  res u l t ing in the re lease of the se ma terials , the health of the general pub l i c  wou l d  not be jeopar

d i ze d .  The great es t hazard wou l d  be to workers at the ga s i f i er and t hose involved in h andl ing of the 

t a r .  The chanc e o f  inh a l a t ion o r  derma l cont a c t  h as been grea t ly minimized by the e l iminat ion o f  poke 

holes for tem pera ture de p th re ad i ng s .  The Holme s S t ret ford proce s s  wou l d  generate  approxima tely  645 tons 

of sul fur c ake per ye ar . No perm i t  h as been i s sued for d i s pos a l  of the tars and oils  or the su lfur cake . 

d .  Soc ioeconomic  Environment 

Adve rse e f fe c t s  to the socioe conomic envi ronme nt inc lude lack of an adequate fire department , 

hou s ing short age , and ins u f f i c ient wa ter supply and wa ter and was tewa ter treatment fac i l i t ies . The 

f ire depa rtment wou l d  h ave to be u pgraded from volun t eer to ful l-t ime and new equ ipment purch as ed . New 

hou s i ng un i t s  wou l d  h ave to be cons t ruc t ed .  The problems as soc i ated w i th wa ter supply and wa t e r  t reat

ment plant capab i l i t ies wou l d  be e l iminated i f  l ID bough t wa t e r  from Kentucky-Ame rican Wa ter Company 

wh ich ge t s  i t s  wa t er from the Kentucky R iver ins tead o f  loca l resources . The imp ac t s  to the wa s t ewa t e r  
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t r eatme nt fac i l i ty wou l d  be e l iminated if the u se r- indu s tr i es operate under an NPDE S ( Na t ional Pol lu

t i on Di scharge E l imina t ion Sys t em)  perm i t  and d i s charge the ir treated wastewa t ers t o  sur face waters 

( North Elkhorn Creek ) ins tead o f  the mun ic i pal s ys tem . This pl an wou l d  c ause an increas e o f  approxi

ma tely  10 perc ent o f  the daily  fl ow of North E lkhorn Creek . 

r. Unavo idable Adverse E f fec t s  

1. Cons truc t ion 

Dur ing the cons truc t ion phas e ,  unavo idab le adve rse ef fec t s  wou l d  inc lude s o i l  di sru p t i on and d i s

pl acement and s l igh t  incre ases in the suspended sediment l oad o f  North Elkhorn Creek , Cane Run and 

Roya l  Spr ing . Dur i ng low f l ow ,  wa ter qua l i ty s t andards wou l d  be exc eeded by Roy a l  Spr i ng dur ing low 

f l ow .  

A i r  em i s s ions from vehic le and heavy equipme nt exhau s t s  and fug i t ive du s t  cou l d  not b e  e l iminated . 

There wou l d  be inc reases in amb ient noise leve ls ,  but  the s e  wou l d  not exceed OSHA work p l ace s t andards . 

Als o ,  2 35 t ons of cons t ruc t ion re fuse wou l d  be generated . 

Agr icultural  produc t ions from the propos ed s ite wou l d  be los t ,  and w i l d l i fe inhab i t ing the area 

wou l d  be forced to reloc a t e .  A ve ry sma l l  port ion o f  the feed i ng range of the turkey vul ture wou l d  

be removed .  

2 .  Opera t ion 

Opera t i on of the gas i f ier and the user-indu s tr ies wou l d  result  in s ome adve rse e f fe c t s .  Unavoid

a b le adve rs e e f fe c t s  to surface or groundwa ter during norma l opera t ion wou l d  be minor . A s l igh t loss 

o f  recharge volume t o  Roy a l  Spr ing and increase in run o f f  vo lume t o  North E lkhorn Creek wou ld result  

fr om paved area s .  

Alt hough air  po l lu t ion c ont rol  equipment wou l d  be ins t a l led , there wou l d  b e  some a i r  emi ss ions . 

These emi s s i ons wou l d  be composed o f  SO
x

' NOx' c arbon monoxide , hydroc arbons , c ondensibles  and 

vo lat i l e s .  Air em i s s ions wou l d  have a minor e f fe c t  on roads ide vege t at ion cau s ing reduced growth and 

leaf  l e s ions . There wou l d  be a minor increase in amb ient sound leve ls . There wou l d  be poten t i a l ly s ig

n i f icant adve r s e  e f f e c t s  fr om the t ars and o i l s  generated if no means of d i sposal is  found . 

G. Alternat ives to the Proposed Ac t ion and the Trade o f f  Ana lys i s  

Reas onab ly ava i l ab l e  a l t erna t iv e s  wh ich have been ident i f ied a r e  no act io n ,  implement ing the pro

pos ed act ion at another s i te in the George town area , impl ement ing the proposed act ion ne arer the s ource 

o f  c oa l , c on s t ruc t ing on ly the ga s if ier in an exi s t ing i ndu str ial  park , and deve lop ing only the in

d u s t r i a l  park in the Ge orge town area.  

The no act ion a l t ernat ive me ans that nei ther the ga s if ier nor indu s t r i a l  p ark wou l d  be bu i l t . Al l 

poten t ial  environmental  impac t s  wou l d  be e l imina ted . I f  this a l t erna t ive were implement ed , the grea tes t 

impac t s  wou l d  be to the deve loper and the Department of Energ y .  
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Cons truc t ion o f  the ga s i f ier and indu s trial park in the area nor th of Lemons Mi l l  Road and on 

e i ther s ide of In ters tate 7 5  wou l d  result  in e l imina t ion o f  impac t s  to the aqui fer and prime farmlands . 

Howeve r ,  impac t s  to North Elkhorn Creek and L i t t l e  Eagle Creek wou l d  be great ly increased. 

Cons truc t ion o f  the ga s if ier and the ind u s t r ia l  park in an area ne arer the source o f  coal wou l d  

e l iminate hav i ng t o  t rans po r t  the coal over such a long d i s t ance . Proper s it ing wou l d  gr eatly reduce 

impact s to surface wa ters , groundwa t e r ,  and p r ime farmland . 

I f  the ga s i f ier were b u i l t  in an exi s t ing indu s tr i a l  park , many o f  the impac t s  wou l d  be e l iminated 

or grea t ly de creased in magn i tude because the e f fort wou l d  be on a much sma l le r  sca le . Howeve r ,  i t  

wou l d  be nece s s ary to retro f it exi s t ing manu facturers t o  burn l ow-Btu ga s .  

The f inal a l t ernat ive o f  cons truc t ion o f  only th e indu s t r i a l  park wou l d  p robab ly b e  implemented 

i f  the ga s i f ier fac il i ty i s  not ap prove d .  The acreage under c on s idera t ion has been zoned indu s trial  

s ince 1 9 7 3  and wa s pur ch as ed by Indu s t r ial Deve lopme nt , Inc . for that use.  Impac t s  wou l d  not ch ange 

i f  the indu s tr ial o c cu pant s rema in the same type . Howeve r ,  l ID e s t ima t e s  that the nature of the in

d u s t r i e s  wou l d  become mo re emp l oyee intens ive . I f  this we re the cas e , s o c i oe conomic  impac t s wou l d  

b e  h e igh tened . 

n. Shor t-Term and Long-Term E f fe c t s  

Impl ementat ion o f  t h e  pr opos ed act ion wou l d  remove 1 44 a cre s o f  pr ime farmland , as  de s ignated by 

th e S o i l  Cons erva t ion Service, from agr icu l tural purpo s e s .  Th is  wou l d  be a long-t erm e f fect  and l a s t  

at leas t f o r  th e l i fet ime o f  the park ( 5 0  year s ) .  That land f i l l  t aken b y  th e s o l i d  w a s t e s  cou l d  not 

be used for other purpo s e s .  

More than 1 , 000 , 0 00 gal lons o f  wa ter wou l d  b e  required b y  the park d a i l y .  Th is  vo lume o f  wa ter 

wou l d  not be ava ilab le for agr icu l t ural , indu s tr ia l , c ommercial , or res ident ial uses for the l i fe t ime 

o f  the park . Howeve r ,  mo s t  o f  this  wa ter  wou l d  not be consumed by the indu s t r ial proces s e s  and wou l d  

be re turned to t h e  hyd rosphere.  Cons eq uent ly , i ts use by the indu s t r ia l  park repre s ent s only a s hort

t e rm e f fect to the natural environme nt in the que s t i on o f  wa ter ava ilab i l i t y .  

Some degrad a t i on o f  s ur f ace and groundwa ter qua l i ty wou l d  occu r .  Th is  degrada t ion wou l d  con-

t inue ove r the l i fe t ime of the park . Even i f  al l d i s charge s were to ceas e ,  that mas s  of po l lutant s 

a l ready emi tted wou l d  s t il l  be in the s y s tem . The peri od o f  t ime required for the hydros phere to return 

to its  pr is t ine c ond i t ion is  unknown . Th is repres ent s a long-term e f fec t .  

Some degrad a t i on o f  a ir qua l i ty wou l d  occur . Some damage t o  p l an t s  is  certain.  Howeve r ,  o f  the 

pos s ib le compounds that wou l d  be emi t ted , only c arb on monoxide wou l d  rema in in the atmo s phere for a 
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long p e r i od of t ime . Return of other cons t i tuent s to the ear th ' s surface through prec ip itat ion pre-

c lude s any l ong-t erm e f fect s .  

Conve rs ion o f  the s it e  t o  an indu s t rial  s e t t ing wou l d  forec lose the use o f  th is acre age b y  wild-

l i fe spec ies cur ren t l y  inh ab i t ing t he are a .  Adve rs e ef fe c t s  to the s pe c i es forced to relocate wou l d  

be short-term. 

None of the anticipated e f fe c t s  to the soc ioe conomic  envi ronme nt wou l d  be  long-t erm or irre parab le . 

The popu l a t ion wou l d  increase w i th or wi thou t the propo s ed act ion , and inadequate social  services wou l d  

h ave t o  be u pgraded anyway . Any l o s s  in social  amb ience wou l d  be short-t erm and wou l d  d rop o f f  after  

an in it ial perio d  of  s t a b i l i z a t ion and int egrat ion o f  the  newc ome rs into  the  commun i t y .  

I .  Irreve r s i b l e  and Irre t r ievable Commi tment o f  Re sourc es 

Cons truc t ion ma terial s  wh ich wou l d  be comm i t ted to the fac i l i ty inc lude concre t e ,  e lectrical  w i re , 

g la s s , a s phalt  pav i ng , rubber and ma s t ic cau l k ing , l i gh t  fixtures , paint , p lumb i ng s up p l i es , e t c .  

Th e maj o r  nonrenewab le re s ource wh ich wou l d  be consume d i s  coa l .  Annual c ons ump t i on b y  the gas i-

f iers wou l d  be 2 6 , 28 0  t ons o f  coal , 0 . 0005 percent of the t o t a l  nat iona l re cove rab le re serve . Als o ,  

raw ma teri als require d  b y  each manu fac tur ing p roce s s  wou l d  be consume d .  

Cons truc t ion o f  the ga s if ier and indu s t r i a l  park wou l d  re quire 3 5  persons wo rk ing 7 t o  1 0  ye ars . 

The t o t a l  numb er of emp l oyees requ i re d  for the operat ion of the park wou l d  be between 426  a nd 5 3 2 .  I f  

t he l i fe t ime o f  the park i s  5 0  ye ars , t h i s  amount s  to 2 2 , 0 0 0  t o  2 7 , 30 0  man-years expended .  

One hundred forty- four acres on the s it e  h ave been declared p r ime farmland . Cons truc t ion o f  the 

ga s if ier and the park wou l d  remove this  ac reage from agr icu l t ural  u s es . Approxima t e  annu a l  c rop and 

forage prod uc t ion l o s s e s  from the s it e  wou l d  be 4880 bu she l s  of corn , 95 tons of hay , and 3 . 6  t ons of 

bur ley t oba cc o .  Th is wou l d  amount t o  244 , 0 00 bu she ls o f  corn , 4800 t ons o f  h ay ,  and 1 8 0  t ons of bur ley 

tobacco ove r the l i fet ime of the indu s trial  park ( 5 0  ye ar s ) . 
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CHAPTER I 

PURPOSE AND STRUCTURE 

A .  Purpose 

Th i s  Draft Env ironmental Impac t  S t a tement ( DE I S )  is in response to the requi rements o f  the Nat ional 

E nvironmen tal Pol icy Ac t ( NE PA )  of 1 9 6 9  and in acc ordance wi th the guid ance and requirements of "Guide

l ines fo r Environmental Review , "  U . S .  Department o f  Energy ( DOE ) . It ad dresses the po tential  env iron

mental conse quenc es o f  the ins tal l a t ion of a low-B tu g a s i f i c a t ion system and the a t tendant devel opment 

of an industrial  park in George town ,  S c o t t  County , Kentucky . 

The goals  o f  this  do cument are to : 

a .  Provide for agency and other dec i s ion-make rs and the pub l i c  a fu l l  and obj e c t ive d i sc l osure o f  

t h e  po tential  env ir onmental e f fe c t s  o f  the proposed ac t io n ;  

b .  Evaluate the imp l ic a t ions o f  the ac t ion to man and h i s  phy s i c a l  and s o c ial  sur round ing s ;  and 

c .  Explore , deve lop , and desc ribe al t erna t ive ac t ions that may avo id , minimize , or compensate  fo r 

adve rse env ir onment a l  impa c t s  caused by the proposed act ion.  

The proposed a c t i o n ,  i . e . , the ins t a l l a t ion o f  a l ow-B tu gasi fier sys tem , is  analyzed as a separate 

e n t i t y .  Th i s  is a j(  int Federal , S t a te ,  and ind u s try a c t ion. The consequent and a t tendant devel opment 

of an industrial  park ,  an i�dus try a c t io n ,  i s  also  anal yzed , on the bas i s  of i t s  l ike ly eventual com

p o s i t ion and s truc tur e ,  to de termine the cumu l a t ive e f fec t s  o f  the propo sed ac t ion. 

B.  Organizat ion 

Chap t e r  I I--De sc r ipt ion o f  the Proposed Ac t ion.  

A brief  d i scus s ion o f  the DOE low-B tu ga s i ficat ion program ,  the techn ical  de t a i l s  o f  the  propo sed 

gas i fier , and the development of the industrial  park are prese nted . 

Chap ter I I I--Ex i s t ing Env ironment al Se t t ing . 

Th i s  chapter desc ribes the phys ical , b i o l og ical , and so cioeconomic environments  �n the vic inity o f  

the propo sed ac t ion.  

Chap ter IV--Land Use Re l a t ionship s . 

Land use p l ans , p o l i c ies , and regulat ions , a s  ap p l icab le to the proposed ac t io n ,  are rev iewed . 

Chap ter V--P o tent ial Env ironmental Impa c t s  o f  the Proposed Ac t ion.  

Th i s  chap ter presents  potent ial phys ical , ecolog ical , and  s o c ioeconomic impa c t s  o f  the  cons truc t ion 

and oper a t ion of the proposed gas i f i e r  sys tem and the ind u s t r ial park .  

Chap t e r  VI --Mi t ig a t ing Me asures . 

In cons idera t ion o f  the impa c t s  d e s c r ibed in Chap t e r  V ,  means , both techno l ogical  and s o c i a l , are 

discussed that  woul d reduce or el iminate sign i ficant impa c t s .  
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Ch ap ter V I I--Unav o idab le Adve rse E f fec t s .  

Th is ch ap t e r  i temi zes  those adverse e f fe c t s  that are seen t o  b e  probable i n  s p i te o f  e f fo r t s  to 

ame l i ora t e  them. 

Ch ap ter V I I I--Al t ernat ive s to the Proposed Ac t ion. 

Reasonably ava i lab le a l t erna t ives such as no ac t io n ,  the deve lopme nt of the indu s t r ial park wi th-

ou t the ga s if ier and re loc a t ion o f  the propo s ed act ion are addre s s e d .  

Chap t e r  IX--Re l a t ionship B e tween L o c a l  Short-Term Uses  o f  Man ' s Envi ronme nt and t h e  Maint enance and 
E nh anceme nt of Long-Term Produc t iv i t y .  

Th is ch ap t e r  provides  a comp ari son of t h e  short- t e rm and l ong- t e rm  bene f i t s  and d 8 t r ime nts wh ich 

wou l d  occur as  a res ul t of the propo s ed act io n .  

Chap ter X- - Irreve rs ib le and I r re tr ievab le Commi tme nts of Re sources Tha t  Wou l d  Occur a s  a Resul t of 
the Propo s ed Ac t ion. 

Th is ch ap ter ident i f ies and quant if ies those resource s ,  i . e . , manpowe r ,  ma terial s , l and , and fue l ,  

wh ich wou l d  b e  l o s t  and those op t ions wh ich wou l d  be forec los ed a s  a result  o f  the propo s ed a c t ion . 

Chap t e r  XI--Envi ronmental  Trade- Off Analys is . 

Th is ch ap ter cont a i ns an analy s i s  of the trade-offs  as soci ated w i th the propo s ed a c t ion and the 

reasonab ly ava i l ab le a l t erna t ives d i sc u s sed in Chap t e r  V I I I .  

Ch apter X I I--Cons u l t at ion and Coord ina t ion W i th Others . 

Th is chap ter ident i f ies part ies involved or cons ul t ed in the preparat ion of this docume nt . 
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CHAPTER I I  
DE SCRIPTION OF THE PROPOSED ACTION 

A. Purpo se 

Th i s  chap ter prov ides b ackgr ound informa t ion concerning the deve l opment of  l ow-Btu c oa l  ga s i fi-

c a t io n  as a sub j ect o f  intere s t  to the Un i ted S t a tes Depa rtment of Energy (DOE ) . In part icu lar it 

t races the proposed devel opment of a l ow-Btu coal ga s i f ic a t ion fac i l ity  and ad j acent indus t r ial park 

currently  p l anned for George town , Kentucky. The descript ion prov id e s  techn ical informa t ion concern ing 

the cons t ruc t io n  and ope r a t io n  of  the l ow-Btu coal ga s i f i c a t ion un i t ,  the deve l opment of  the at tendant 

i ndu s t r ia l  park , and metho d s  of  wa s t e  treatment . 

B .  Methodo l ogy 

Informa t io n  concern ing the pr opo sed ac t io n  wa s extrac ted from s everal source s , inc lud ing the pro-

p o s a l  s ubmit ted to the former Energy Re search and Devel opment Administration (ERDA ) by Irvin Indus-

t r ial Deve l opment , Inc . , ( l ID) , Coal  Gas i ficat ion P l ant for George t own , Kentucky ( June , 1 9 7 6 )  and Ma son 

and Hanger- S i l a s  Ma son Company,  Inc ' s . ,  Environment a l  A s s e s sment for the Kentucky - Federal Ene rgy P ark 

at Georgetown , Kentucky ( February , 1 9 7 7 ) . Howeve r ,  mo s t  descrip t ive informa t ion wa s der ived from a d ocu-

ment ent i t led Env ironmental Report Kentucky - Federa l Energy Park , Georgetown , Kentucky for Irvin I ndus-

t r i a l  Deve l opment , I nc . ,  September , 1 97 7 ,  prepared by Dame s and Moor e ,  Inc.  Requi s i te informa t io n  not 

c ontained i n  the s e  sources was obta ined from other l i teratur e ,  by v i s i t ing the propo s ed s i te , and by 

s peak ing w i th inv o lved and interes ted i nd iv idua l s .  

A l though the indu s t r ial park wou l d  not rece ive Depar tment o f  Energy fund ing and i t s  devel opment 

probab ly wou l d  proceed wi thout the g a s i f i e r  to mee t energy need s , it has been decided that impac t s  

from c ons truc t io n  and operat io n  of  the indu s t r ie s  tha t wou l d  occupy the industr ial park mus t  be eval-

uated . The ac tua l ident i t ies of the occupants  are not known . Howev e r ,  l ID has prov ided a l i s t  of 

probab le tenant s .  Th i s  l i s t  i s  very general , and in order to ident i fy po tential  impac t s , it was neces-

s ary t o  choose manu factur ing proces ses  w i thin  tho s e  indu s t r i e s  l i s ted . I ndustrial  processes  we re chosen 

o n  the b as i s  o f  presence in the geogr aph ical  area , preval ence w i th in the indu s try , o r  as a wors t po s s i-

b le case in terms o f  po l lu tant emi s s ions . A sc enario has been construc ted u s ing th i s  l i s t  wh ich char-

acterizes  the chrono l ogy and technical aspec t s  o f  cons truc t ion and ope ration as we l l  as sources and 

kinds 0; pol lutants  a s s o c iated w i th each industry.  From th i s ,  expected env ironmental impac t s  are drawn . 

Th i s  approach has certain drawbacks . To the extent that the ac tual occupan t s  are d i fferent from those 

proj ected , the s itua t io n  depicted by the scenario wi l l  not present a true- to- l i fe s i tua t io n .  Also , 

the l i s t  prov ided by l I D  inc ludes o n l y  tho se indus tr ies sched u l ed to u t il ize the gas . Nonusers wi l l  

a l so contribute env ir onmental impact s ,  but these cannot b e  ch arac ter ized quant i t a t ively o r  qua l i t a t ive l y .  
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C. Organ izat ion 

Sect ion D of the chap ter provides  a b r i e f  rev i ew of the ch a in o f  event s lead ing u p  to the prep ara-

t ion of t h is Dr a ft Env i ronme nt al Impact S tatement ( DE I S) and DOE ' s invo lveme nt in the conceptu al progre s s  

o f  the low-Btu  c o a l  ga s if ie r  pl anned f o r  George town , Ke ntucky . Sect ion E give s a br i e f  descript ion o f  

t h e  ge ogr aphic loca t ion o f  t h e  s i t e .  Sect ion F provides  technical informa t ion o n  the cons truc t ion and 

operat ion of the ga s if ier and the tre a tme nt of wa s t es associ at ed with the ga s i fier . Sect ion G prov ides 

t e chnical informa t io n  on the c ons t ruct ion and opera t ion o f  proj e c t ed f ac i l i t ie s  in the indu s t r i a l  p ark 

and t reatment o f  wa s te s  from thes e fac i l i t ie s .  

D .  Background and Obj ec t ives 

The Fos s i l  Energy ( FE )  Research , Deve l opme nt and Demons trat ion ( RD&D) Progr ams o f  the Depart-

ment o f  Energy are rap idly gr owing in res pons e to  t he Nat ion ' s  need to acquire s u f f i c i ent amounts  of 

fo s s i l fue l from d ome s t i c s ource s .  Ove ral l  program goa l s  are ( E RDA , 1 9 7 7 ) : 

• "To deve lop the t e chnology needed t o  make fos s i l fue ls ava i lab le in form and 
quant ity neede d ; 

• To as sure that the Nat ion ' s  fos s i l  fue ls resources are deve l oped a t  acce p t ab le 
economic , so c i a l  and env i ronme nt al c os t s . "  

One po s s ib le avenue o f  prov i d i ng a port ion o f  this  needed energy i s  l ow- Bt u  c oa l  ga s i f ic a t ion. 

Cons equent l y ,  on March 3 0 ,  1 9 76 , ERDA i ssue d  a Pr ogram Oppo r t unity Not ice ( PON) unde r F o s s i l  Energy 

P r ogram No . 4 ( FE-4 ) . The purpo s e  of th is not ice was to  s t imu l a t e  int ere s t  in the int egrat ion and 

eva luat ion o f  l ow-Btu c oa l  gasif ica t i on t ech no logy in operat iona l env i r onme nt s .  Irv i n  Indu s tr ia l  

Deve l opment , Inc . res pond ed t o  the PON o f fe r i ng t o  part icipate i n  the act ion de scribed b e l ow .  

Under t h e  PON arrangeme nt for fundi ng , D OE and t h e  Commonwe alth  of  Kentucky wou l d  s hare w i th 

lID  t he cos t o f  a l l  phases o f  the coal  ga s if icat ion program i nc lud i ng the gas i fier s i te deve lopment , 

ga s if ier s it e  u t i l i t ies , buil d ing c ons t ruc t ion , opera t i on o f  the ga s if ic at ion fac i l i ty , and per form-

ance eva luat ion . Deve l opment  of the ind u s t rial  p ark wou l d  be ent irely the res pons ib i l i ty of lID.  

Unde r th e Na t iona l Environme nt a l  P o l icy Act  o f  1 9 69 ( NEPA) , an  env i ronme nt al impact s t ateme nt ( E IS)  

was require d  t o  describe  the po t ent ial envi ronme nt a l  impact s of  the  propo s ed ga s if ier ins ta l l a t io n .  

Becau se the indu s trial  p ark is so c lo s e ly rela ted to  t h e  ga s if ier , i t  wa s d e c i d e d  t h a t  t h e  imp act s t a t e-

ment mu s t  inc lude the e f fect s o f  the deve l opme nt of the indu s t r i a l  park as we l l .  Conseque nt l y ,  a 

scenario was cons truc t ed wh ich describes  the manu fac t ur ing proce s s  of proj e cted us er- i ndu s tr ie s , the ir 

p o l l u t ant emi s s i ons , and p o l l u t ion t reatme nt fac i l i t ie s .  
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E .  Proj ect Locat ion 

Irv i n  Indus t r ial Deve lopment , Inc . has propos ed to  construc t a low-Btu coal ga s ificat ion p l ant 

in  George town , Scott  County , Kentucky ( s ee F igure I I- I ) .  The p lant woul d  be loca ted in an indus trial ly 

zoned area of f Lemons Mil l Road in the sou the a s t  corner o f  George town ( s ee F igure 1 1-2 ) . Th is indu strial  

p ark c ontaining 1 7 3 . 6  acres  is be ing deve loped by Irvin  Industrial  Deve lopme nt ,  Inc . and shou l d  be ful ly ' 

occupied in 7- t o  1 0- years . The gas if icat ion fac i l i ty woul d  be loca ted on a 7 . 1  acre s ite  in the sou thern 

end of the park ( s ee Figure 1 1-3 ) .  The rema inder o f  the park area woul d  be divided into 26  lots  rang i ng 

in size  from 3 . 5 acres to 1 0 . 1  acre s .  The Scot t County Mas t er Deve lopment Plan shows that this area 

has been indu strial  property for more than 13 years and has been zoned by the Scott  County Planning 

and Zoni ng Commis s i on as an indu s trial  park s inc e 1 9 7 1 . Chang i ng the zoning from agricu l t ural to indus 

t r ial was approved by the Scott County Fiscal  Court on July 1 3 , 1 9 73 .  

O f  the s ites considered , this one was chos en due to its  proximity t o  trans portat ion fac i l i t ies  

and the  ready ava ilabi l i ty o f  cu stome r s .  The park is convenient to rail , air ,  and inter s tate h ighway 

t r ans port a t ion.  B luegras s Air  F ield  is les s  than 20 mi les  from the park. As shown in Figure 1 1-2 , 

Sou thern Railway has a line lead i ng d i re c t l y  into the park and adjacent to the proposed ga s i f ier  s i t e .  

The park itse l f  is ad j acent to  Inters tate 7 5 .  

I t  i s  an tic i pa ted that the p lant woul d  demons trate the tech nical and economi c feas ib i l i ty of  low- Btu 

coal gas if i ca t i on by produc ing commerc i a l ly usable fuel ga s wi th a heat va lue of 1 50- 1 6 5  Brit ish therma l 

un it s per cub ic  foot ( B tu/cu . ft . ) .  Approxima tely 480 b i l l i on Btus  wou l d  be produced each yea r .  The 

ga s if icat ion fac il i ty woul d  provide energy for indus trial needs and s pace heat ing to a l l  the occupant s 

o f  the industrial  park .  [ Hoove r Bal l and Bear ing and Johnson Controls , Inc . , exi s ting indu strial  fac i l i

t ies borde ring the propo s ed indu s trial p ark , and two nearby eleme ntary schools cou l d  be supp l i ed with the 

produc t gas (Loh r ,  1 9 77 ) .  Ne ither the indu strial  f ac il i t ies nor the schoo l s ,  howeve r ,  are addres sed in 

this s ta t ement . ]  I t  woul d  a l s o  serve a s  a data gathering center for the Unive rs ity o f  Kentucky , Ins t i

tute for Mining and Minera l s  Res earch ( IMMR) for tes t ing and res earch to advance the s t ate-o f-the-art . 

The coal u sed in the ga s i f i er would  come primarily  from sou theas tern Kentucky from the seam known 

as E l khorn #3 . Howeve r ,  some coa l from wes te rn Kentucky and other s i tes woul d  be used dur ing experi

mentat ion to  provide a dive rs ity of op erat ing data ( Lohr , 19 7 7 ) . Coal consump t ion during the f irs t 

year wou l d  be approxima tely 5800 tons . When the sys tem become s fu l ly opera t iona l ,  26 , 280 tons of coal 

wou ld be used per  year ( Mason Hange r-Silas  Mason,  1 9 7 6 ) . 

F .  Proj e c t  De script ion 

1 .  Cons truc t ion and Technical As sis tance 

De s ign and cons truc t ion of the proposed f ac i l ity wou l d  be performed ove r 2 2- 2 7  months by Irvin In

dustrial  Deve lopment ,  Inc . Pre l imi nary des ign of  the sys tem has been compl e t ed by Mason and Hanger- Silas  
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Mason Co . ,  Inc . The same firm woul d  a l so b e  respons ib le for proj ect  management and engineering . The 

Inst itute of Mining and Minera l s  Research ( IMMR) woul d  assume the responsib i l i ty for data c o l le c t ion 

and report ing to DOE. Peabod y ,  Inc . has been retained by l ID to  des ign the b io logical  was t e  treat

ment fac il i ty ( l ID ,  1 9 7 6 ) . 

The paved area at the gasifier  s i te wou ld amount to 7400 s quare fee t  inc lud ing a parking 

lot  and turn-around area a t  the coal s torage p i l e . I t  is ant ic ipa ted that approximately 180  feet  o f  

paved aecess  roads woul d  be required . Ac cess  to the park i t s e l f  wou l d  be provided by the rail road , 

Lemons Ifil l Road and an ac cess  r oad . Southern Ra i l r oad wou l d  eng ineer the needed s pur l ine into the 

s i te but the cost  of c onstruct ion woul d  be borne by lID ( Ceer , 1 9 7 7 ) . The county has agreed to con

s truct a 4-lane interconnect ing road between the proposed park and Inters t a te 7 5  ( l ID ,  1 9 7 6 ) . 

The init ial 4- t o  6-month pe r iod would  be devoted to s i te shaping and excav a t i on .  S i te work , 

grad ing and trench ing woul d  be performed by graders , dozers , front end loaders and trucks . Concrete 

work woul d  begin a month or  two prior to comp l e t ion of excavat ion and would cont inue over  a 4- to  6-

month per iod . Equipment involved would inc lude a derr ick to  hand le  forms , re inforc ing s teel and con

c rete chut e s , concrete  mixer trucks to del iver and p lace  the concrete , and a finish ing machine for 

s lab surface finishing ( L ohr , 1 9 7 7 ) . 

Equipment placement woul d  occur over  a 6- to 7 -month per iod and would requi re derricks , b l ocking , 

j acks and ho i s t s .  Bui l d ing erect ion woul d  require ab out 2 t o  3 months and woul d  require derricks and 

s c a f fo lds . The g a s if i er sys tem woul d  be housed ent irely under a s ing le roof except for the coal s tor

age p i l e , produc t gas s t o r age , and the d i s tr ibut ion sys tem .  The floor area of this  buil ding would be 

7 200 s q .  f t .  The buil d ing woul d  be cons tructed of s teel and have 60- foot high me tal panel wal l s .  Back

f il l ,  s i te dress ing , and pa int ing woul d  require 2 to 3 months and would require graders , front end 

l oaders . trucks , and paving mach ines and r o l lers . Paint ing wou ld require sc a ffolds and ladders ( Lohr , 

1 9 7 7 ) . 

Cons truc t ion mate r i a l s  requi red woul d  be s teel in shapes ,  bars , plate  and p ipe . Concrete , b oth 

c a s t  in place  and precas t ;  e l e c t r ical  wire and swi tch gear ; instruments ; glass  for windows and doors ; 

a s pha l t  paving and dump-proof mater ial ; rubber caulking ; mas t ic caulking ; light fixtures ; and interior 

and exterior pa int would  a l�o be required ( L ohr , 1 9 7 7 ) . 

No:nnal cons truc t ion  hours would  be from 7 or 8 a .m .  to 5 or 6 p .m .  Some night construct ion woul d  

be required a t  times o f  l a rg e  concrete pours (Lohr , 1 9 7 7 ) . 
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2 .  Material Feeds tocks and Feedrates 

An es t imated 26 , 280 tons of coal wou l d  be consumed by th e gas i ficat ion sys tem e ach yea r .  Feedrate 

of coal to each ga s i f ier  wou l d  be approximately 1 . 5 t ons /hr . Raw ma terials  required by the gas i f ic a t ion 

proce s s  wou l d  be 1 0- 1 1 tons /year of soda ash , 0 . 5-0 . 7 5  tons /year of H-5 chemicals  (g lycer ine type inhi-

b i tors to reduc e scaling) and 1 14 ga l/hr  of make-up wa ter.  

The co al chos en for  use wou l d  be Elkhorn #3  from Breath i t t  County in eas tern Kentucky. The u l t i-

mate analysis  ( l I D ,  1 9 7 7 )  on an as-rec e ived basis  of th is  coal is as fo l l ows : 

Cons t i tuent Percentage 

H2 5 . 1 1  
C 78 . 9 9  
N

2 1 .44  
°2 7 . 9 8  
S 0 . 7 7  
Ash 3 .8 9  
Chl orine 0 . 08 
Mois ture 1 . 74 

Total  1 00 . 00 

Heat ing Value 1 4 , 200 . 00 Btu/lb  

3 .  Operat ion of and Env ironme ntal Controls Assoc i at ed wi th the Low-Btu Coal  Gas i f ier 

The low-Btu coa l  gasif ication fac i l i ty wou l d  cons is t of a coal s torage area , a coal hand l ing 

unit , the ga s i f ier , a cyc lone , a heat exchanger w i th tar drainage uni t ,  a spray towe r ,  an elect ro-

s ta t ic precip itator , a Holme s Stretford un it  for su l fur remova l ,  a gas st orage t ank , and a d i s tr ibut ion 

sys tem. Figure 1 1-4 provides  a f low d i agr am of the sys tem . In the fo l l owing d i s c u s s ion , the fate 

of the fue l from coal s torage to  ga s d i s tribution is fol lowed through each of the fac i l i ty segments 

shown in F igure 1 1-4.  A de t a i led de script ion of each technology is inc luded . 

a .  Coal Storage and Hand ling 

Approxima tely 7 0  t ons o f  coa l wou l d  be coming via  truck or ra il  to the s i te  da i l y .  A th irty-

day supply of coal wou l d  be s tored on a 5 0 '  x 5 0 '  conc rete s lab unde r cover wi th 3 '  wa l ls on three 

s id e s  ( l ID ,  1 9 7 6 ) . 

Coal wou ld be transferred from s torage to the coal p i t  by a front end loade r .  The coal wou l d  

p a s s  through a gr izzly ( sc reen) c ap ab le of accommoda t ing a maximum of 3-inch lumps .  Any c o a l  large r 

than three inches wou l d  be diverted to the cru sher or broken by a hamme r and then red i rec ted through 

the gr iz z ly to the p i t .  The coal wou l d  then move b y  bucke t to dual overhead b i ns--one for experi-

me nt al coa l , one for produc t ion coal . At capa c i ty one s torage bin wou l d  hold an 8-hour supply o f  coal 

( Dame s and Moore , 1 9 7 7 ) . 
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b .  Coal Gas i ficat ion Sys tem 

The coal wou l d  then feed from one of the bins to the gas if icat ion sys tem . The sys tem h as been 

d eve loped based on the u se of two gas if iers of the a i r-b lown , f ixed-bed We l lman-Ga lu sha type . Each 

wou ld h ave a d i ame t er of 6 . 5 feet and rotat ing agi t a tors of s t anda rd de s ign . Each ga s if i er wou l d  have 

a maximum capac i ty o f  approxima tely  3000 lbs  of coal p er hour , and i t  is expe c t ed that this wou l d  be 

the average feed r at e .  General propert ies of We l lman- Ga lusha gas if iers are shown in Tab le 1 1- 1 .  

Table 1 1- 1 . Gene ral Propert ies of We l lman- Ga lusha Gasi fier 
( Coal Feed Rate 3000 lbs /hr/gas ifier  (max» 

Gas Produc t ion Rat e  
( a t  about 6 5  f t3 per  lb o f  
coa l  and 1 44 Btu/ f t3 ) 

Ash Produc t ion Rate  

Sul fur Removal  Rate 

Tar P roduc t ion Rat e  

Source : Hahn,  O . J . , 1 9 7 7  

204 , 7 50 f t3/hr/gas if ier 
(max) 

l8G- 300 lbs /hr/gas if ier 

40-80 lbs /hr/ga s i f ier 

1 2- 2 5  ga l lons /hr/gas if ier 

Coa l  wou l d  be int roduc ed into the gas if ier by opening the top feed p ipe coal va lve s  to f i l l the 

feed p ipes . The top va lve s wou l d  then c lose  to  prevent ga s from e sc ap ing through feed va lve s .  Bot t om 

feed va lve s  wou l d  then ope n ,  and coal wou l d  feed into the pyrolys is chamber .  Coal woul d  be fed periodi-

ca l ly to keep the large diame ter coal p ipes at  leas t part ia Lly ful l .  The pyrolysis  chamber woul d  be 

comp l e tely  surrounded by  a wa ter  j a cke t .  The inner wa l l  wou l d  be composed of l- inch s teel p l a t e  and 

wou l d  req u i re no re fract ory l ining and no ext ernal  s team source ( Dame s and Moore , 1 9 7 7 ) . 

An ove r f l ow on th e water  j a cket wou l d  maint ain a wa ter  leve l o f  seve ra l inches with an a ir s pace  

above the wat e r  leve l .  An a ir b lower wou l d  be provided wh ich is capab le of supply ing the required 

a i r  at  up to 30  inches wat er gauge ( W . G . )  for the produce r .  The air wou l d  be introduced a t  one s ide 

o f  the wa ter j acket air s pace . As the a i r  move s through this air space , it woul d  p ick up vapor from 

the water as required for op t imum opera t ion . 

Th is wa ter-s atura t ed a i r  wou ld then pass int o the upper zone of a cone-shaped hopper and be forced 

u pward through the ash of the rotat ing grate . The ash zone wou l d  vary in depth bu t woul d  usua l l y  b e  

8 - 1 2  inch es deep . Saturat ion wou l d  be cont rol led by regulat ing the rate of j acket water supply to 

maintain de s ired s a turat ion temperature . The saturated air , in pas s ing through , woul d  p ick up sens ib le 
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Tab le 1 I-2 . Compos ition of Gas Before Enter ing Clean-Up Sys tem 

Cons t ituent 

Carbon monoxide ( CO) 

Me thane ( CH4) 

Hydrogen ga s ( H2 ) 

Carbon d i oxide ( CO2 ) 

Oxyge n gas ( °2 ) 

N i t rogen  ga s N2 

Hydrogen cyanide ( HCN) 

Alr.monia ( NH3 ) 

C�.rbony1 sul f ide ( COS)  

Hydrogen sul f ide ( H2 S)  

W�,ter H2O 

T�.r 

CElrbon Sul f ide ( C S2 ) 

Th iophene 

ME,rcaptans 

Pyr id i ne Bases 

Nitrogen Oxide ( NO )  

TOTAL 

1 Hahn , 0 .  J . , 1 9 7 7  
2Dame s and Moore , 1 9 7 7  

Volume %2 

159 , 2 19 22 . 7 0  

22 , 380 3 . 20 

7 4 , 8 88 1 0 . 7 0  

1 6 , 4 9 6  2 . 30 

1 , 0 6 1  0 . 10 

3 4 1 , 29 3  48 . 7 0  

350  0 . 05  

350  0 . 05 

350 0 .05  

1 ,089  1 . 10 

8 1 , 749 1 1 . 7 0  

2 , 1 08 0 . 30 

0 .0 16b 

O . O lOb 

0 .003b 

0 . 004b 

O . OOOlb 

7 0 1 , 3 2 7  

Pounds 1 
Per Hour 

3 , 684 . 9  

29 6 . 0  

1 2 3 . 8  

600 . 0  

28 . 1  

7 , 8 9 8 . 6  

8 . 1  

5 . 1  

18 . 0  

30 .4 

1 , 2 15 . 0  

348 . 0  

Weigh t2 
% 

19-26  

1-2 

14-1 9  

6- 1 

50 

0 . 3-3  
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heat and at the s ame t ime coo l  the grate and ashe s ( Dame s and Moor e ,  1 9 7 7 ) . The air  wou l d  increase  

in heat con tent and move from the oxidat ion zone into the  redu c t ion zone where COZ + C ZCO .  I t  

wou ld cont inue into the pyrolysis  zone where fresh  coal woul d  comb ine wi th volatiles  from the heated 

fue l .  Then through a s e r ies of chemical react ions , ga s wou l d  be produce d .  

The produc t ga s from t h e  gas if ier wou l d  b e  a t  tempera tures o f  1 0 5 0- 1 Z00°  Fahrenh e i t  ( O F ) . I t  

wou l d  b e  composed ma inly of carbon monox ide ( CO) , c arbon dioxide ( COZ ) ,  me thane ( CH4 ) ,  hydrogen gas 

( HZ ) '  nitrogen ga s ( NZ ) '  t race amounts  of me tals , hydroge n sulf ide gas ( HZ S) , and t ars . The ra te of pro

duc t ion of the ga s woul d  be Z 0 7 , 8 6Z s tandard cub ic  feet pe r hour ( s cf/hr) . I t  woul d  have a heat ing 

value of 1 50-1 6 5  Btu/ scf  of gas (Mason Hange r- S i l a s  Mason , 1 9 76 ) .  Approxima te gas eous compos i t ion 

b e fore it enters the c lean-up sys t em is shown in Table I I-Z . 

The produc t ga s wou l d  then be fed into a s eries of pol lu t ion trea tment dev i ces inc lud ing a dust  

c o l le c t o r ,  tar  trap , s pr ay tower ,  Peabody b i o logical treatment s y s tem , e le c t ros tat ic precip i t ator , and 

Ho lme s S t ret ford proce s s  for sulfur con t rol . 

c .  Dus t  Remova l  

Th e g a s  leaving t h e  producer wou l d  then b e  int roduced into the du s t  cyc lone . Approxima tely  1 4 . 5  

pounds o f  c oa l  dust and ash part icles per hour ( 80 perce nt ) would  b e  remove d .  The gas producer and 

dust  cyc lone wou l d  be coupled to operate as a s ing le sys tem .  

Shou l d  ove r-produc t ion o f  gas require flaring ,  a vent p ipe  wou l d  b e  provided i n  the ma in gas-flow 

p ip ing . Flaring woul d  occur approxima t e l y  three t ime s per year immediate ly after the gas leav e s  the 

dust  cyc lone . The vent p ipe for the flare woul d  be located in the ma in gas if ier  chambe r .  The burn 

wou ld occur at l 600° F wh ich is su ffic ient to de s troy any organic ma terial . To prevent vi s ib i l i ty of 

flame and promo te  compl e te combu s t ion , a re fractory- l i ned shroud wou l d  be placed around the burne r .  

The coal a s h  and cyc lone dus t woul d  b e  di sposed of  i n  a sanitary land f il l located f ive m i l e s  from pro

pos ed gas if ier s ite ( Dame s and Moore , 1 9 7 7 ) . The present s ite  has one year ' s capaci ty rema ining , but 

an add i t i onal adj acent 1 0  acres  has been acquire d .  Irvin  Industries  has submi t t ed a n  approxima te  

chemic a l  ana l y s i s  of the ash to the  Solid Was te Departme nt of Kentucky and has  rece ived approva l to  

di spose of the ash in  the Scott  County sanitary l andf i l l .  No  other s it e  in the  s tate  has  been approve d 

a s  a rec ep tac le of the ash.  I t  is  ant ic ipated that Factory Services  of Lexing t on ,  Kentucky wou l d  be  

the  was te hau l i ng age nt .  One 40-cub ic  yard load/day of ash  woul d  be col lected a t  the  gas i f ier  by  the 

contract h au l e r .  Dur ing t rans it , the ash woul d  be covered by a so lid  ny lon tarp . Upon arr iva l at 

the land f il l s it e ,  it woul d  be we t t ed down to prevent dust forma t ion.  

As th e product gas leave s the cyc lone dust col lector through a refrac tory- l ined flue a t  1 to 

2 inches W . G . , i t  wou ld f l ow downward through a heat recovery se c t ion to remove and u t i l ize  the sen

s ib le heat .  The ga s temperature woul d  b e  reduced i n  this sect ion t o  about 5 0 0 ° F  b y  heat transfer into 
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a he at recove ry tube bank . He at abs orbed by this  tube bank wou l d  be  removed by forced c i rcu lat ion 

of Dowtherm A ( ethylene glyc o l )  through the tubes and t rans ferred to a se cond heat exch anger to pro-

duce about 200  pounds of s team p er hour wh ich cou l d  be used for space heat ing ( Dame s and Moore , 1 9 7 7 ) . 

d .  O i :. ,  Tar , and Part iculate Removal 

From the du s t  cyc lone , the ga s woul d  move to the tar t rap where the condens ib le component s wou l d  

b e  removed .  The quant i ty o f  condensib le materials  wou l d  vary depend i  ng on the characteris t ics o f  the 

c oa l  u ,;ed but wou l d  ave rage 1 2  to  1 5  ga l lons per ton of coal . The condens ib le ma terials wou l d  appear 

in  three d i f feren t fract ions.  The f irs t wou l d  comprise  approxima t e l y  62 percent of the total  and wou l d  

appear at temperatures b e tween 6 60 a nd 9 50° F .  The cons t i tuent s wou l d  be heavy o i l , tar , pi tch , wax ,  and 

c arbon ( soot ) .  The ma ter ial wou l d  h ave a low v i s cos ity and wou l d  flow eas ily at the above t emperatures . 

The next fract ion to condens e out wou l a  be anthracene and heavy o i l s .  This wou l d  occur  a t  t emperatures 

b e tween 485 and 660 ° F  and amount to approxima tely 16 percent of the tot al condens ib le s .  The components 

o f  thi "  fract ion wou l d  cons ist  of  fluorene , phenanthrene , anthracene , c arbozo le , me thylnaphthalene , 

d ime thylnap thalene , acetanaphthalene and anthracene oi l .  These  materi a l s  woul d  h ave a low vi scos ity in 

the 485  to 6 6 0 ° F t emperature range and woul d  flow eas i l y .  The down- flowing ga s woul d  as s i s t  i n  sweep ing 

the conde nsed materials  from the heat recove ry tube bank to the t ar and heavy o i l  trap . The trap ped 

mater i,il wou l d  rema in fluid at  the 480 to  5 00 ° F  t emperature range found in the t ar trap and woul d  be 

b le d  off as required . The remaining condens ib le ma terials  woul d  rema in in the vapor phas e at tempera-

t ures ,ibove abou t 485° F .  Th is  final fract ion woul d  condense later in the sys tem as the gas temperature 

is reduced to  1 15 ° F  ( Dame s and Moore , 19 7 7 ) . 

e .  Hot E l ec tros t a t ic Precipitator 

TIle gas s t re am woul d  leave the dust  c o l l e ct or at about 5 0 0 ° F  and enter a hot e le ct ros t a t ic pre c i p i-

t a tor for tar and o i l  remova l .  The gas wou l d  leave the hot prec ip itat or at 480-4 9 0 ° F  t o  enter the 

quench er and s pray towe r for furthe r remova l .  

f .  �en Scrubb ing Tower 

F r om  the hot e le c t ros t a t i c  precip i ta tor , the gas s tream woul d  enter a quencher and a scrubb ing 

t owe r for furthe r coo l i ng to t empera ture s of 3 0 0 ° F  and 1 15 ° F  respect ive ly . The scrubbing towe r woul d  be 

a ve rt ic a� ve s se l  with an open bo t t om s et ve rt ically  in a t ank of water and aroma t i c  oi l ,  wh ich wou l d  

be ci r,:u l a ted through s pr ay noz z le s  arranged a t  various leve ls within t h e  towe r .  The sy s tem i s  des igned 

to h av,= alarms and to be t ied to an eme rge ncy wa ter supply so that the bot tom end of the s pr ay tower 

wou l d  alway s be submerged . 

Here , cooling wou ld c au s e  the f ina l frac t ion to condens e .  Thos e  produc t s  wi th a spec i f i c  gravity 

grea ter than the  s peci f i c  gravi ty o f  water wou l d  fal l to the floor of the  tank where they wou l d  be re-

moved by raking or by a conveyor apron .  Ligh ter condens ib le ma terial  such as pheno ls , c reosols , xyleno l s , 
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and h igh er tar ac id , pyr i d i ne and heavy tar bases , naphth al ene , b enzene , to luene , xylene , and heavy 

s o lvents wou ld  be decanted or sk immed o f f  for containerizat ion and d i s pos al . 

The fluid c ircu lated through the s pray tower unit woul d  be c irculated through a heat exchanger 

c onnected to  a coo ling tower water c ircu it for diss ipat ing s ensible heat ga in in  the c i rculat ing fluid . 

A dem i s te r  wou ld  be located at the out l e t .  Saturated gases l eaving the s pray towe r at 1 15 ° F  woul d  h ave 

th e charac t er i s tics  shown in Tab le I I-3 . 

Table I I - 3 .  Compos ition of G a s  Leaving Spray Tower 

Pounds 
Cons tituent ACFH Volume % Per Hour 

CO 5 5 , 088 2 3 . 54 3 , 684 . 9  
CH4 7 , 7 4 3  2 . 30  29 6 . 0  
H2 2 5 , 9 1 1  1 l . 0 7  1 23 . 8  
CO2 5 , 7 08 2 .43 600 . 0  
02 3 6 7  0 . 1 6 28 . 1  
N2 1 18 , 087  5 0 . 4 7  7 , 8 9 8 . 6  
HCN 1 2 1  0 . 0 5  8 . 1  
NH3 12 1 0 . 05 5 . 1  
COS 1 2 1 0 . 0 5  18 . 0  
H2 S 3 7 7  0 . 20 3 0 . 4  
H2 O 20 , 2 9 7  8 . 68 8 7 0 . 7  

Total 23 3 ,9 4 1  100 . 0 0  1 3 , 56 3 . 7  

Source : Dame s and Moore , 1 9 77 

g .  Cold  Electrostatic Pre c ipitator 

As th e produc t gas leaves  the scrubber,  a blowe r wou l d  force th e gas through the electrostatic 

prec i p itator to remove any aeroso l  p art i c le s , entrained dus t ,  condensed tar and oil  droplets , and soot 

from the gas s t ream. Gases would  enter and leave the electros tat ic precipi tator at temperatures of 

about 1 0 0- 1 10 ° F .  There wou l d  b e  n o  change i n  the ga s compos it ion excep t  for tho s e  materials removed by 

the prec i p itator. Ash and tar products  would  be periodically  removed and s tored in me tal cont ainers 

for subs equent di spos it ion as a by- product ( Dame s and Moore , 1 9 7 7 ) . 

h .  Sul fur Removal 

From the e le c t ros tat ic prec i p i ta tor the gas wou l d  be vented to the Ho lme s  Stret ford unit for re-

moval of sul fur compounds , NH3 , and HCN. The ga s woul d  be treated with a water s o lut ion containing 

sodium carbonat e ,  sodium vanadate , anthraquinone disulfonic ac id ( ADA) , c i tric  acid , and traces of 

ch e l ated iron at 8 0° F  and a pH of 8 . 5 .  The H2 S wou l d  be oxid ized to elemental sulfur by the vanadate 

ion . The vanadi um which wou ld  be reduc ed by the sulfur wou l d  then be reoxi dized by the ADA to the 

pentava lent state.  Th is  react ion wou l d  u se a ir as the oxidizer and woul d  t ake p lace in the absorbe r.  

The liquid con t a in ing the elemental s ulfur woul d  p a s s  to an oxidizer  where ADA woul d  be reoxidized by 

air.  The elemental sul fur froth wou l d  overflow to a hold ing t ank and the reoxidized solution wou l d  be 

cyc led back to the absorber ( EPA , 1 9 76) . The froth woul d  pas s through a vacuum f ilter  and be removed 
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as a cake wi th a mo is ture content of 50 percen t .  It  wou l d  h ave a pur ity as e leme ntal sul fur in exces s 

of 9 9  p'� rcent . The flu id in c i rcu l a t ion wou l d  p ick  up a certain amount of water vapor from the s aturated 

produc t ga s and be pas sed through an evaporator-coo ler for regenerat ion .  The b leed l iquor wou l d  be 

c racked by incine ra t i on into a ga s s tream con taining H2 S and C02 a l ong with a l iquid s tream con-

t aining reduc ed vanadium s alt s .  This  liquid s tream may then be used as a regenerant ( Vason , 1 9 78 ) . 

I t  is es t imated that the H
2

S remova l sys tem wou l d  remove 3 8 . 2  pounds of sul fur per hour ( 4 2 . 6  

percent b y  we igh t ) , 6 . 6 pounds o f  reduced vanadium s a l t s  per hour ( 7 .4 percent by we igh t ) , and 44 . 8  

pounds of water per hour ( 50 percent by we igh t ) . The gas a s  it  leave s the abs orbe r ,  wou l d  b e  b e tween 7 0  

a n d  1 3 0 ° F  and wou l d  h ave the compo s i t ion shown in Tab le 11-4 . Remova l e f f i c i encies o f  C O S  and CS2 
vary 

depend i ng upon the des ign of the sy s tem. Operat ing parame ters such as temperature , res idence t ime and 

pH may be  varied t o  ach ieve f i fty to e igh ty percent removal of the s e  compounds . CO S is  hydrolyzed to H
2

S 

and CO2 by exces s ive s team and sodium carbonate .  Result ing leve ls of emi s s ion wou l d  be below exi s t ing 

air  qua l i ty s tandards ( Va son , 1 9 78 ) . 

Tab le 1 1-4 . Compo s it ion of Gas Leaving Abs orbe r 

Pounds 
Cons t i tuent ACFH Vol ume % Per Hour 

CO 5 3 , 7 7 7 24 . 4 1  3 , 684 . 9  
CH4 7 , 542 3 .42  29 6 . 0 
H2 25 , 7 2 2  1 1 . 6 7  1 25 . 9 
CO2 5 , 560 2 . 5 2  600 . 0  
°2 3 5 7  0 . 16 28 . 1  
N2 1 15 , 0 17 52 . 20 7 , 8 9 8 . 6  
H2O 
CO SI 

1 2 , 3 59  5 . 6 2  5 57 . 9  

Total  220 , 334 100 . 0 0  1 3 , 19 1 .4 

Sour ce : Dames and Moore , 1 9 77 

lCannot be de termined unt il f inal de s ign specifications of sys tem known . 

i .  Biological  Treatment 

A Peabody b i olog ica l treatment sys tem wou l d  be used to treat liquid e ffluent from t rap s ,  spray 

towe rs , and coo l i ng tower b l owdown. It wou l d  be an anaerob i c  dige s tion , trickl ing fil ter  de s ign. Th is 

kind of sys tem h as been succe s s fu l l y  ins tal led on a coke oven opera t ion wh ich has much h igher  leve ls of 

r aw was te load con s t ituen t s .  Antic ipated treated influent and ef fluent leve ls are shown be low : 
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Flow Rate 

Phenols and 
Po lynuc lear Aroma t ic s  
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Gas i f icat ion P lant 
Was tewater 

Charac ter i s t i c s  

10  to  20 gpm 

2500  ppm 

10  ppm 

2 5 0  ppm 

Was tewa ter After 
Pretreatment 

1- 5 ppm 

8 . 9 pH 6-9 

Source : Vason , 1 9 78a .  
Drake , 1 9 7 8 .  

The Kentucky Environment al Protect ion Water Qual i ty O ffice wi l l  permi t d i s charge to  the municipal 

was tewater treatment sys tem if the fo l l owing s tanda rd s  are me t :  pH = 6-9 ; Phenols , 15  ppm ;  cyanide , 

4 ppm ;  ammoni a ,  4 0  ppm.  

j .  Compres s ion, Storage and D is t r ibut ion 

After treatme nt ,  the ga s wou l d  be fed into a re frige rated coo l i ng coil  sect ion and de s ic ca nt 

to remove entrained vapor at a dewpo int of 4 0 ° F .  A b lowe r wou l d  then force  the gas to a spherical  

gas  ho lder  for  an e igh t-hour s torage period. The actua l  t ime of s torage wou l d  depend upon demand . 

Th e ga s wou l d  then be compres sed for d i s t r ibut ion in to the 1 000-linear-foot sys tem .  Present p lans 

for the ga s d i s t r ibut ion sy s t em inc lude a pr imary gas line ext ending from the compressor bu ilding ad-

j acent to the ma in park service road . Seconda ry ga s l ine s wi th shutoff  va lve s wou l d  be provided from 

the ma in line to e ach park occupant requiring ga s .  Al l gas l ines woul d  be located underground and 

wou l d  be marked above ground for exa c t  loca tion . 

4 .  Eva luat ion and Envi ronmental Monitor ing to  b e  Performed by IMMR 

The Ins t itute  for Mining and Mine ra l s  Research ( IMMR) of the Unive rs ity of Kentucky wou l d  carry 

out the three-ye ar data co l lect ion program for the Department of Energy . Add i t iona l technical support 

wou l d  be provided by the Kentucky Center for. Energy Research . Bes ides  the DOE program monitoring , 

IMMR wou ld conduc t tests  on the s t ab i l i ty of the produc t ion gas if ie r ,  e f fect ivenes s  of was te trea tment 

t echno logy , and s everal bench scale  programs . The env i ronmental , health and safety aspe c t s  of each 

experiment and research program woul d  be eva luated prior to any act ion. No program wou l d  be s tarted 

wi thou t Departme nt of Energy approva l .  

a .  Produc t ion Gas i fier Tes t s  

One of the We l lman-Galu sha gas if iers woul d  b e  used for produc t ion purpos es and the second wou l d  

be u sed ini t ia l ly for tes t ing and res earch and then converted to  produc t ion at a later d a t e .  Re search 
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wou ld be conduc t ed by the Ins t itute o f  Mining and Minerals Research , Unive rs ity o f  Kentucky.  The pro

duct ion gas if ier wou l d  always run on coal with l i t t l e  or no compos it ional variat ions ( Elkhorn #3 ) .  

The ope rat ion of  the product ion ga s ifier wou ld prov ide a basis  for observat ion of sys tem s tab i l i ty 

and the ef fect  of load variat ions on the ga s i f ier and wa s te treatment fac i l i ty ( l ID ,  19 7 6 ) . 

The st art-up te s t  of the sy stem wou l d  l a s t  approximat e l y  two months and wou l d  monitor component 

and sys tem performance unde r maj or demand reduc t ions ranging from 20 to  90 percent . The parame ters 

wh ich wou l d  be monit ored dur ing this t ime are gas compo s i t ion , heat ing va lue , and part icu late , tar 

and s u l fur remova l e f f ic iencies ( l ID ,  1 9 7 6 ) . 

After the s tart-up tes t period , ga thering of operat iona l data as per DOE ins truc t ion would con

t i nue . Parame ters to be varied dur ing this  t ime woul d  be coa l compos it ion , feed rates of air , s team 

and coa l , t ar ,  dust and sul fur remova l rate s ,  cool ing rates , and produc t ga s compos it ion.  Data would  

be re corded as a funct ion of gas demand and total  Btu demand ( l ID , 1 9 76 ) .  

b .  Re search Gas i fier Tes t s  

The re search ga s if ier wou l d  opera t e  o n  coal of varying compos i t ion and source . Othe r variables  

wou l d  be coa l  s ize d i s tr ibut ion , carbon/ s team ra t io ,  c arbon/a ir rat i o ,  and feed rate . The e f fect o f  

coal  s ize d i s tribu t ion o n  t h e  ga s i f icat ion rate would  be the firs t te s t  performe d .  I n  the pas t ,  

fixed bed gas i fiers have run on coal ave raging 2" x 1- 1 / 2" . Th is  s ize woul d  be varied ove r  a period 

of four to s ix months ( l ID , 1 9 7 6 ) . 

The second s eries of t e s t s  wou ld eva luate the e f fect  of variab le feed s tock compos it ion. Als o ,  

change s i n  the fe ed rate and s t irrer rot at ion wou ld  b e  made to determine opt imum output . These  tes ts  

wou ld cont inue for  a period of  s ix to  ten months . 

c .  Waste  Treatment Technology Te s t s  

The f i r s t  goal of the se  t e s t s  woul d  b e  t o  eva luate t h e  c leanup sys tem as a funct ion of  du st  loading , 

tar load ing , and sul fur and nit roge n content of the coal . Variat ions in the opera t ing cond i t i ons of  

the  gas i f icat ion sys tem wou ld be expl ored . These  va riables woul d  inc lude exit  ga s temperature from 

the gas if ie r ,  free s pace be tween coal bed , temperature of heat exchange r ,  scrubber temperature , vo l t age 

of the e lect ros tat ic prec ipitators , and n i t roge n and s u l fur cont ent of the ga s s tream be fore entering 

the Ho lme s S t ret ford proce ss . 

The second phase of the ga s c le anu p test  woul d  invo lve modi ficat ions of the c le anup sys tem to 

improve or reop t imize the c l e anup proces s .  At pres ent IMMR has a proc e s s  unde r deve lopment u s ing a 

h igh-t emperature ash bed to remove s u l fur and catalyze the cracking of tar.  Tes t i ng of th is  and other 

h igh-t empe rature c le anup systems woul d  occur ( l ID , 1 9 76 ) .  
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d .  Research Programs 

It is also  ant ic ipa ted that the tes t gas if ier and the associated sma l l  laboratory woul d  be in-

vo lved in many res earch programs . The pres ent p lans inc lude work on tes ting of gas c le anup techno logy , 

d irect uses of low- B tu gas ,  combus t ion of low-Btu ga ses , and con trol technology of gas i f ic a t ion s y s tems . 

Spe c i f i c  t e s t s  that wou l d  be conduc ted inc lude eva luat ions of h igh- t emperature remova l of tars and 

part iculates ; regenera t ion of solvents used dur ing s ul fur remova l ,  d i rect use of gas in redu c t ion of 

iron ore , behavior of trace e leme nts , n i trogen compounds ,  and part icu lates dur ing combus tion ,  and t e s ting 

of on-l i ne moni tors . 

5 .  Project  Schedule  

The sch edule for  cons truc t ion and comp l e t ion of the gas if ier and its  concomi tant fac i l i ties  is  

shown in F igure 11- 5 .  De s ign and cons truc t ion wou l d  require approxima tely 25  months . Data c o l lect ion 

and comme rcial operat ions woul d  comme nce subs equent to the s t art-up and debugging per iod . Th e former 

wou l d  cont inue for a pe riod of thr ee years . A p lanned t ime tab le for the res earch and monitor ing program 

to be carried ou t by the Ins titute of Mining and Minerals  Research , Un ive rs ity of Kentucky is shown in 

F igure 11- 6 .  

G .  Deve lopment of Indu s tr ia l  Park 

lID  has comp iled a l i s t  of probable occu pant s of the indu s trial  park . Table  11-5 present s the 

s tatis t ics  for these  indu s tr i e s .  Approxima tely 7 20 , 000 s q .  f t .  of floor area woul d  be nece ssary .  The 

number of employees woul d  range from 426-5 3 2 .  Thes e seven opera tions woul d  u t i l ize approxima t e ly 13 lot s  

t o  house adeq uate  grounds for land s c ap ing , parking , and ou ts ide s torage . Adding the energy require-

ments of Hoover Bal l and Bearing and Johnson Controls ( 7 7 b i l li on Btu/yr ) to the 5 00 b i l lion Btu/yr 

required by the l i s ted industr ies  woul d  result in approxima tely  B 5  perce nt u t i l iza t ion of the synthet ic 

gas .  The rema ining 1 2  lots  wou l d  be s o ld for warehou s ing , commercial  or ligh t manu factur ing operat ions 

not req uiring ga s and emp loying 300 to 350 addi t ional peop l e .  Th is would  give a tot al of 7 26 to 882 

emp loye e s .  The loca t ion of industrial f ac i l i ties  in the park as cons tru c t ed in the sc enario is  shown 

in Figure 11- 7 .  The bu ilding schedule  for the user-indus tries i s  shown i n  F igure I I-B . 

The fol lowing a s sump tions were made in the cons truc t ion of the scenario : 

1 .  The park wou ld populate progres sive ly outward from the gas if ier s it e .  

2 .  Each indu s try woul d  oc cupy two lo t s .  

3 .  The s ize o f  the l o t  wou l d  b e  proport iJnal to the building f l oor area give n 
in Tab le 11- 5 .  

4 .  H a l f  o f  the nonenergy consuming operat ions wou l d  b e  warehou ses and h a l f  wou l d  be 
commerc i a l  operat ion s .  From these  fac i l i ties only s ani tary was tes  and runoff  
from parking lot  areas wou ld be generated . 

5 .  Cons truct ion wou l d  proceed at a cons tant rate and be comple ted in 7-10  years . 
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Tab le 1 1-5 . Pot ent ial Us er-Ind u s tr ies to Occupy Indu s tr ial Park 

Typical  Company 

Commerc ial He a t  Treat 

Min iature Light Bu l b  
Manu facturer 

G l a s s  Produc t s  Manu facturer 

Wood Laminator 

Ce ramic Tile Manufac turer 

S t amp ing and Me tal 
Fab r ic a to r  

Porc e l a i n ized Produc t s  
Manu fac turer 

TOTAL 

Sour c e :  T. E .  Lohr , I I D , 1 9 7 7 .  

Build ing 
Area 

Requirements 
( sq . f t . )  

3 5 , 000 

1 2 5 , 000 

1 00 , 000 

5 0 , 000 - 60 , 00 0  

1 0 0 , 000 

1 00 , 00 0  

200 , 00 0  

7 2 0 , 000 

Emp loyees 

16 - 2 2  

7 5  - 1 00 

50 - 7 5  

20  - 2 5  

5 0  - 7 5  

8 0  - 1 00 

1 2 5  

4 2 6  - 5 3 2  

E nergy Requ irements 

E l ec t r ic fo r office alr 
cond i t ion ing , l igh t ing , 
s ome equipment produc t 
gas - 35 B i l l ion B t u  
per year . 

E l ectric  for air cond i
t ioning , l igh t ing , a nd 
power equipment produc t 
gas for heat ing and 
process ing . 80-100 
B i l l ion Btu/yea r .  

Same as Commerc ial H e a t  Treat 
pr oduc t gas Requi rements : 
80-100 B i l l ion Btu/year . 

E l ec t r ic for l ight ing , 
a i r  cond i t ion ing , and power 
tools  produc t gas for 
heat ing and wood kilns  
1 5-20 B i l l ion Btu/year . 

Same as Commercial  He a t  Treat 
produc t gas : 80 B i l l ion Btu/ 
year . 

E l e c t r ic for air c o nd i t ioning , 
l igh t ing , and powe r ;  Syngas fo r 
heat ing and anneal ing 
produc t gas : 20-30 B i l l i o n  
B tu/year 

S ame as Commercial  He a t  Treat 
produc t gas : 100 B i l l ion Btu/ 
year . 

a .  E l e c t r i c : Undef ined 

b .  Produc t gas : 4 1 0-542 B i l l i on 
Btu/year 
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1 .  G l a s s  Manu fac tur ing 

Two of the manu fa cturers pr opos ed for the indu s t r ial s ite are related to the g l a s s  indus try and 

fal l into SIC Code 3 2 29 . These are the glass  produ c t s  and minia ture ligh t  bu l b  manu fac t urers wh ich 

wou l d  occupy l ot s  6 ,and 1 4 ,  respect ive ly . Al l g l a s s  manu fac tur ing invo lve s the h igh temperature con

ve rs ion of raw ma terials  int o a homo genou s me lt and fab r ic a t ion from that me lt  into u seful a r t i c le s .  

The basic  raw ma terials  are g l a s s , s and , soda ash , l ime s tone , and fel dspar w i th minor add i t ive s fo r 

s pe c i fic purp o s es such as c o l oring .  

a .  Raw Mate r i a l s  

Soda-l ime g l a s s  wou l d  be used by b o t h  t h e  gl a s s  produc t s  manu facturer and the inc ande scent ligh t  

bulb  manu fa c t ur e r .  Sand ( s il ica ) and s o dium oxide wou l d  b e  t h e  pr imary component s  and wou l d  ac count for 

7 0  percent and 15 percent o f  the ingred ient s ,  respe c t ive ly . Sodium oxide and p o s s ib l y po t as s ium oxide 

wou l d  be added as  flux i ng agents to  reduce the viscos ity o f  the mixtur e .  This wou l d  a l l ow l owe r me lt ing 

tempera tures and wou l d  improve remova l ef fic ienc ies of und i s s o lve d ga ses . Ca lc ium oxide , aluminum 

oxide , and magnes ium oxide wou l d  be added t o  improve chemical durab i l i ty o f  the gla s s .  I ron o r  other 

agent s may be added for c o l oring .  Al s o ,  each ba tch wou l d  contain 10 t o  5 0  percent cul let  (wa s t e  g l as s 

from product rej e c t s  and breakage ) ( D e l l i nge r ,  1 9 75 ) .  

I t  is pos s ib l e , i f  le ad-a lka l i  s i l i c a te g l a s s  or boros i l i c a te g l a s s  were produc ed , that lead oxide 

and boric oxide wou l d  be u sed as the fluxing agent s .  Boro s ilicate  g l a s s  i s  used in inc and escent lamp 

enve l opes because of its lowe r c oe f f ic ient of exp ans ion and gr eater re s is t ance to the corros ive e f fect 

o f  acid s .  

b .  Glass  Produc t s  Industry 

( 1 )  Manu fac t ur ing Proce s s  

There are four or f ive s t eps ba s i c  to  the pres sed and b lown g l a s s  indu s t ry .  These are we igh ing 

and mixing of raw ma terials , me l t ing o f  raw ma t er i a l s ,  forming o f  mo l t en g l a s s ,  and anne a l i ng of formed 

gla s s  produc t s .  Forming me thods vary sub s tan t ial ly depend i ng on the f ina l pr oduc t .  Fo l l owing forming 

and anneal ing , the glass  may be prepared for sh ipp i ng . 

It is assumed that Lo t 6 wou l d  be occup ied by a glass  cont ainer manu fac t urer . F igure I I- 9  is a 

typical  f l ow d i ag r am for g l a s s  container manu fac turing .  Raw ma terials  wou l d  b e  rec eived i n  bu l k  and 

s to red in segr ega ted b i ns or s i los . Batch we igh ing and mixing wou l d  be mo s t ly au toma t ic , thus reduc ing 

operator error . Large mixe rs with a 1 000-3000 lb c apac i ty wou l d  be used to ensure uni formi t y .  To reduce 

s egrega t i on and du s t ing , some wa ter ( u p to  4%)  wou l d  be added to the batch mix. The mixer wou l d  d i s

charge in t o  un i t  cont ainers from wh ich the batch wou l d  automa t ical ly and cont inuou sly  d i sch arge into 

the furnace through s c rew o r  pusher type feede rs ( De l l inge r ,  1 9 7 5 ) . 
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In glass container manu factur ing , c ont inuou s tanks wou l d  be used to me lt and f ine ( remove bubbles  

from the g la s s ) . A g l a s s  tank that wou l d  have an  output of  1 0- 1 5 0  tons /day wou l d  be 20-50  feet long , 

1 0-25  feet wide , and h ave a holding c apacity of 5 0-300 tons of g l a s s . The tank wou l d  be d iv ided into  

two s ect ions , the  me lt ing chamber and the working and f ining chamber.  The temperature with in these mo lds. 

wou l d  be con t rol led ve ry carefu l l y  in orde r to ensure produc t ion of uni form ware . The fina l s te p  in 

the manu factur ing p roce s s  woul d  be to coo l  the produc t .  Al l cooling wou l d  be carried ou t by forced a i r .  

( 2 )  Water Usage and Characteristics  

Proc e s s  water wou l d  be used  for  cu l le t  quench ing and noncontac t coo l ing of the  batch feeders , 

me lt ing furnaces and forming mach ine s .  The d i s ch arge vo lume wou l d  depend on quantity of once-through 

coo ling water and water conservat ion pract ices in the plant . Water may also  be added to the batch 

for du s t  suppre s s ion at the rate of  2 . 7 5  gal/ ton. Th is sma l l  vo lume is  nonrecove rab l e .  Noncontac t 

cooling wa te r fl ows wou l d  be approximat e l y  330 ga l/ton .  Cul le t  quench water wou l d  b e  required t o  dis-

s ipate  the heat of mo l t en g l a s s , and ave rage flows woul d  be approxima tely 3 7 0  ga l/ ton . Typical charac-

terist ics of the comb ined noncontact coo ling and cul let  quench wa ter streams are shown in Tab le 1 1- 6 .  

The above quoted flows repres ent wide range s o f  d i s charge s .  These  flows are known t o  range from p rac-

t ic a l ly nothing to 1 500 ga l/ ton ( De l l inge r ,  1 9 7 5 ) . 

Tab le 1 1- 6 .  Raw Was tewater 
G l a s s  Cont a ine r Manu fac tur ing 

Flow 700  gal/ ton 

pH 7 . 5  

BOD 0 . 0 29 lb/ ton 5 mg/ l 

COD 0 . 29 lb/ ton 50 mg/ l  

Suspended 
So lids 0 . 14 lb/ ton 24 mg/ l  

O i l  0 . 0 6  lb/ ton 10  mg/ l 

Source : De l l i nger ,  19 75  

Sma l l  amoun t s  of b iological oxygen demand ( BOD) and chemical  oxygen demand ( COD) wou l d  be added 

to the was tewater from shear s pray ( an emu l s ion used to cool she ars and cu l le t s )  or lub ricat ing o i l . 

Suspended s o l ids are compos ed mos t ly of g l a s s  part icle s .  Oil  is added in the form of shear s pray o i l  

and leak ing lub r ic ants . The average increase  i n  temperature ove r p l ant influent wa ter is 6 ° C .  The 

typical  pH of the was tewater  is 7 . 5  ( D e l l inge r ,  1 9 7 5 ) . 

( 3 )  Po llutant Control Technology 

Some exist ing glass container manu facturers have ach ieved low e f fluent leve ls with onl y in- p l ant 

me asures , and f inal treatme nt systems have not been req u ired .  These kinds of  prac t ices have inc luded 
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improve d s pray c o l l e c t ion  o f  forming mach ine shop o i l , improved hou s ekeep ing , recyc le o f  shear spray , 

c o l lect ion of oily  runoff  from forming mach ine s , and u s e  of nonl iquid c le aners ( De l l inge r ,  1 9 75 ) .  

HO lieve r ,  to ach ieve op t imum contro l ,  both in-plant and end-o f-p ipe control measures woul d  be prac

t ic ed by this fac i l i ty .  A p o s s ib le c on f iguration  of  a treatment sys tem is  shown in Figure 11- 1 0 .  

E f fluent leve ls c an further b e  reduced b y  segregat ing the cu l let  quench water from the cooling wa ter 

system ,  recyc ling the cul le t quench water through a gravi ty separator , and treat ing the b lowdown us ing 

d i s s o lved a ir f l ot at ion. 

Se grega t ion of the noncontac t c o o l i ng water and recyc l ing with a 5 percent b lowdown wou l d  reduce  

the  typical  contact water d ischarge to 1 8 . 5  ga l/ ton. Blowdown from the recyc le sys tem c an be treated 

to 0 .0 0·4 lb/ ton us ing d isso lved air flotat ion. COD wou ld  be reduced in  proport ion to the oil remove d .  

T h e  sludge produc t ion  wou l d  be approxima tely 500  gal/day at 3 percent s o l ids ( De ll inge r ,  1 9 7 5 ) . 

D i at omaceous earth f i l t ra t i on ma� b e  used to further reduce the o i l  and suspended s o lids in the 

d i s s o lved air  flot at ion discharge stream t o  le ss  than 0 .0 16 lb/ ton . Approximately  1 3  ga l/day o f  1 5  

perc ent s o l ids sludge woul d  be produced ( De l l i ng e r ,  1 9 7 5 ) . 

c .  Inc andes cent Light Bulb Blanks 

( 1 ) Manu facturing Proce s s  

S i te 1 4  wou ld b e  occupied by  a miniature glass bulb manu facturer.  Figure 1 1- 1 1 dep icts  a typical 

f l ow di agram for incande scent bulb  manu facturing .  The l igh t bu lb  b lanks wou l d  be produced on a 

Corning r ibbon mach ine . The glass  wou ld be suppl ied to the mach ine through a feede r in a cont inuous 

s tream ';;,h ich woul d  f l ow from a I - i nch opening and be pas sed be tween two count er-ro t at ing water-cooled 

r o l lers . The ribbo n ,  3 inches wide and 1/8 inch thi ck ,  woul'd then be redirected to a horizontal f l ow 

and p l a ced  on a plate be lt . Eve ry plate woul d  h ave an opening through wh ich the p i l l-shaped glass  

wou l d  s ag unde r gravi ty . The s ag woul d  be a ided by b lowheads and t imed c ompressed a ir impu l s e s .  The 

b l owheads woul d  be fas tened to a cont inuous rot at ing chain be lt . They woul d  be placed above on the 

p remo ldl�d glass and move a t  the same spe ed as the glass  ribbon. After the glass  has been premo lded , 

it wou l d  be enc losed by b low mo lds and then b lown ou t to fini shed bu lbs through the b lowheads . The 

b low mo lds wou ld be rotated around the ir axe s "to obtain smooth seamless  surface s .  The fini shed bu lbs 

wou ld then be separated from the ribbon. A l igh t b low with a hamme r- l ike devi ce and a puff  of  c om

pressed g ir wou l d  knock each bu lb o f f  the ribbon .  

Fros t ing wou l d  b e  the f ina l s tep i n  the process . The b lank bu lbs wou l d  b e  set  in a rack wh ich 

ho lds approxima t e ly one hundred b l anks open end down . Jets of "wh ite acid" (mixture of hydrofluoric 

acid  and ammonium fluorid e )  wou l d  be sprayed into the bulbs momentari ly . Th is wou l d  produce a rough or 

matt  su:rface . The rack wou l d  then move to a second t ank whe re water woul d  be sprayed into the bulbs 

to rinsle out the a c id and react ion product s .  Over a third t ank the bulbs wou l d  rece ive j e ts of c lear 
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, hydrofluoric ac id wh ich woul d  round off the angularit ies of the t iny grooves formed by the act ion of 

the wh it e acid . 

( 2 )  Water Usage and Characteristics  

Process water  wou ld  be used  in  the  product ion of  incandes c ent lamp enve lope s  for  cu1 1e t  quench ing 

and rins ing fros ted bulbs . The fros ting wastewater s tream would  be the maj or source of po l lu tants 

and would  contain high concent rations of fluoride  and ammonia.  Flows wou l d  ave rage 950  ga l/ ton . Non-

contact cooling water coul d  doub-Ie for quench water s .  Additional was tewater woul d  be cont ributed b y  

t h e  emuls i f ied o i l  solution that would  be sprayed o n  t h e  ribbon mach ine b lowpipes and bu lb mo lds . 

These combined flows woul d  amount to approximately 1 080 gal/ ton. 

Typica l character i s t ics of the cu11et quench waters and the fros ting waters are shown in Tab le 

11-7. Suspended s o l ids would  cons i s t  of fine part i c les of  glass and sub s t ances from the fros t i ng pro-

c e s s . O i l  in the cu 1 1e t  quench water would  resu l t  mos tly from the emul s i f ied o i l  used to spray the 

ribbon mach ine b low t ips and from lubricating o i l  leaks . 

Table II- 7. 

Flow 
pH 
COD 
Suspended 
Solids 
O i l  

Flow 
pH 
COD 
Suspended 
So l ids 
Fluoride 
Ammonia 

Raw Wastewater 
Incandescent Lamp Enve lope 
Manu facturing 

Cu1 1et  Quenching 

1080 gal/ ton 
8 . 6  
0 . 23 1b/ ton 

0 . 23 1b/ ton 
0 . 23 1b/ ton 

Fro s t ing 

9 50 gal/ ton 
3 . 0  
0 . 20 1 b/ ton 

0 . 7 9  1b/ ton 
2 2 . 2  1b/ ton 

5 . 1  1b/ton 

25 mg/ 1  

25 mg/ 1  
25 mg/ 1 

25 mg/ 1 

1 0 0  mg/ 1  
2800 mg/ 1 

650 mg/ 1 

Source : De l l i nger ,  1 9 75 

Fluoride and ammonia  would be contributed to the was tewater by the fros t ing solut ion and by the 

di scharge of  fume scrubbing equipment . Spent fros t ing so lut ion would  be regenerated and reused or 

d i spo s ed of s epara te l y  and would  not be d i scharged to the was t ewater s tream .  

( 3 )  Po l lutant  Control Technology 

A pos s ib l e  was t ewater treatment sys tem for incandescent light bulb manu facture is  shown in F igure 

11-1 2 .  The mos t  s ignific ant water control prob lem wou l d  be treatment of the acid solut ions used in 

fros ting .  Fros ting was t ewaters wou l d  be treated u s ing l ime precipitat ion for fluoride and suspended 

s o l ids removal .  However ,  th is system wou l d  not remove ammoni a.  This treatment fo l lowed by flocculation 
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and s edimentat ion woul d  reduc e the f luor ide concentration to  about 30 mg/ l and suspended so lids to 

abou t 60  mg/ l .  Ammonia concentrations wou l d  be about 276 mg/l . Some ammonia  discharge cou ld be e l imi

nated by s eparate disposal  of the concentrated e tch ing so lution.  It  woul d  be pos s ib le t o  recover the 

s a l t s  from the etch ing s o lu t ion by evaporat ing mo s t  of  the wa ter and al lowing the s ludge to air dry . 

F luoride and suspended s o l ids in the fros t ing was tewa ters wou l d  be reduc ed further to approxima t e l y  

1 0  mg/ l and 1 3  mg/ l , respec t ive ly , through s and f i l t rat ion. Ammonia leve ls  coul d  be reduced to  approxi

mate ly 30 mg/ l by  s t eam s tripping . Recarboniza tion woul d  s tabi l ize the exc e s s  c a l c ium and consequent ly 

control pH wh ich woul d  in turn cause  better ammon i a  remova l .  Ac t iva ted alumina f i l t ra t ion woul d  serve 

to fur ther reduc e the fluoride content . If the act ivated alumina regenerant is sodium hydroxide , i t  

c a n  b e  ret urned to  the l ime prec i p i t a t ion sys tem f o r  tre a tme nt .  Th is me thod shoul d  reduce fluoride 

to  approxima t e l y  2 mg/ l ( De l linge r ,  1 9 7 5 ) . 

Cul let  quench waters have h is tori c a l ly been d i s ch arged untreated or o i l  skimmers have been used 

to  remove free oi l .  Good housekeeping measures wou l d  reduce the suspended s o l ids and oil content of 

the quench water to app roximately 25  mg/ l .  Mos t of  the oil and suspended s o l ids wou ld originate  in 

the ribbon machine area . Monitoring o f  coolant spray and lub ricat ion technique s and c o l lect ion of 

h ighl y  c ontaminated c le an-up wa ters woul d  do much to reduce the loads . The oil and suspended s o l ids 

in the cul le t  quench water woul d  be reduced by f i l t ra t i on through an oil ads orp t ive diatomaceous earth 

medium. The res u l t ing f i l ter  cake wou ld be about 15 percent s o l ids . The o i l  and suspended s o lids  con

t ent of the f i l t rate woul d  be approximately  1 0  mg/ l ( De l linger ,  19 75 ) .  

d .  Air Pollut ion 

Mos t  of  the air  emi s s i ons from the glass cont ainer  fac i l i ty and the mi niature ligh t bulb manu

facturer wou l d  resul t from the glass  me l t ing opera t ion.  Emi ss ions woul d  cons ist  primarily  of part icu

l ates and f luoride s .  Part icles  wou l d  be only a few microns �n diame ter.  Consequent ly , cyc lones and 

centri fugal s c rubbers wou l d  not be as e f fect ive as baghou ses or f i l t ers in col lect ing part iculate  ma tter . 

Emi ss ion factors for me l t ing of soda lime glass  are 2 lb of part iculates  per/ton of g l a s s  produced and 

4x the we igh t percent of fluoride in the glass  in lb/ t on ( EP A ,  19 76 ) . The incand e sc ent l igh t bulb fac i l

i ty migh t a l s o  h ave a prob lem from s team s tripping of the ammonia.  If  the ammonia we re vent ed through 

the furnac e exhaust s t ack , the comb ined concent rat ion woul d  probab ly not exceed 35 mg/cu m .  Th is is 

the thre sho ld odor l im i t  for ammonia ( D e l linge r ,  19 7 5 ) .  

e .  Solid Was t e s  

Three type s of  s o l id wastes  woul d  be gene rated . These  wou l d  b e  oil  skimmings from t h e  d i s s o lved 

a ir f lotat ion ,  s pent d i atomaceous earth , and l ime precipitat ion s ludge s .  The o i l  skimmings have a 

3 percent so lids content and woul d  be in the range of 200-400 gal lons per day .  These skimmings may 

be di sposed of by an o i l  rec lama tion firm , used as road o i l , or incinerated ( De l linge r ,  1 9 7 5 ) . 
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Spent diatomaceous earth has an e s t imated mo i s ture content o f  approxima t e ly 85 percent and does 

not flow.  Somewhere between 2-20 cu . f t .  per day wou l d  be gene rated.  Th is ma ter ial wou l d  be s table 

and shou l d  be su itab le for land f i l l  ( De l l inge r ,  1 9 7 5 ) . 

The l ime prec ipita t ion proce s s  woul d  produce the greates t vo lume o f  sludge . I t  may reach several 

t ons per day and wou l d  be di sposed of as  land f i l l  ( De l l inger ,  1 9 7 5 ) . 

2 .  Ceram i c  Produc t s  Industries  

Two o f  the  ind u s t r ies wh ich wou l d  inhab i t  the park fal l into  this  c lass i f icat ion.  These are  the 

ce ramic t ile  and porcelain produc t s  manu fac turers . They wou l d  occupy l o t s  10 and 1 3 , respect ive ly . 

a .  Raw Mater i a l s  

The raw materials  t h a t  woul d  b e  needed encompas s  a w i d e  var iety o f  mine ra ls and inorganic chemi-

c a l s . The mos t  common are l i s ted b e l ow ( Ve r s a r ,  1 9 75 ) : 

Borax 
Boric ac id 
S i l i c a  
S o d a  ash 
China c l ay 
F e l ds p a r  
Ne phe line syeni te  
Fl uorspar 
Po t as s ium s i l ico-

f luoride 
Sodium s il ico

fluor ide 

b .  Cer amic Tile  Industry 

( 1 ) Manu fac tur ing Proce s s  

Lith ium carbonate 
Spodumene 
Magne s ium c arbonate 
Calc i"um carbonate 
Barium carbonate  
Potas s ium carbonate 
P o t as s ium n itrate 
Sodium nit rate 
Ant imony oxide 
Hydrated a lumina 
Cobalt  oxide 

Copper oxide 
Iron oxide 
Lead monoxide 
Manganes e  d i oxide 
Nicke l oxide 
Tit anium d i oxide 
Z inc oxide 
Monosodium pho s phate 
Z i rcon 
Wh it ing 
Wo l l a s  toni te 

F i.sure I I - 1 3  shows a typical f l ow d i agram for ce ram i c  t ile  manu fac ture . Raw materials  wou ld be 

b lended t oge ther or batched as  the f irs t step in the produc t ion of ceramic  t ile s .  These raw ma terials  

wou l d  b�  t al c ,  b a l l  c l ay , and kaolin and may inc lude soap stone , fe lds par , s i l i c a , pyrophy l lite , nephel ine 

s yeni te , wo l la s t onite , do lomi te , wh it ing , and s trat ite . Dur ing batch ing some water woul d  be added to 

increas � p l a s t i c i ty .  

Th·� next step  woul d  b e  t o  pres s the mixture to the de s ired con f igur a t ion.  After pre s s ing , the "green" 

t i le s  wou ld be proce s sed d i fferent l y  depending on the produc t .  Final t iles  may b e  g lazed o r  unglazed . 

Ung lazed t il e s  wou l d  be f ired d i rec t ly a fter pre s s ing .  Glazed t iles  may be glazed and then fired or 

f i red , :s lazed and r e f ired . After air  cool ing , the t i l e s  wou l d  be inspected and packaged ( Ve r s ar , 1 9 7 5 ) . 

( 2 )  Wa ter U s age and Character i s tics  

Wa tec u s age wou ld vary grea t l y  depend ing on whether the t i les WOQld be  g lazed or ung lazed . The 

ave rage water use  ( exc luding s anit ary) for exi s t ing p l ants produc ing glazed t ile  i s  260 ga l/ ton.  The 

ung lazed p l ants  have an ave rage water use  of 20 gal/ ton and many use no proces s  wa ter.  Water u sage s 

wou l d  i:1C lude proc e s s  water in mixing o f  batches and glaze s ,  cool ing , c lean-up ,  du s t  contro l , and boiler  
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feed . Very sma l l  vo lume s o f  water are di scharged and the maj o r  cons ti tuent wou l d  be suspended s o l id s .  

Sma l l  amounts o f  minera l  raw ma terials  and glaze ingredi ents may a l s o  b e  found . 

( 3 ) Po l lu t ion Cont rol Technology 

If the t i le fac i l i ty produces unglazed t ile , i t  wou l d  be po s s ib l e  to  have no di scharge o f  water 

except  for s anitary was te s .  E f fluent from glazing operat ions would  ent er a n  evaporat ion/ s et t l ing p ond 

to reduce suspended s o l ids . Chemical  flocculant s may a l s o  be use d .  Probab le  range s o f  e f f luent concen-

trat ions are shown in Table 11- 8 .  Lead and z inc wou l d  create the greatest  problems and further treat-

ment to remove the s e  cons t i tuent s would be necessary.  

Tab le 11- 8 .  Pos s ib l e  E f fluent Concentrat ions 
Glazed Tile  Manu facture 

Cons t ituent 

pH 
COD 
TSS 
TDS 
Ba 
Cd 
Cr 
Cu 
Fe 
Pb 
Mn 
Mo 
Ni 
Sr 
Zn 

Source : Vers ar , 1 9 75 

c .  Porce lain Produc ts  Manufac ture 

( 1 )  Manu facturing Proce s s  

Concentrat ion 
mg/ l 

5 - 1 2  
30- 1 50 

500- 1 000 
20-320 

300-500 
<0 . 0 1- 0 . 0 3  

<0 . 0 5  
<0 . 0 5 -0 . 1 5  

0 . 04-0 . 8 7  
0 . 5 5- 1 2 . 0  

<0 . 0 2-0 . 0 7  
<0 . 5  

0 . 08-0 . 35 
0 . 0 6- 0 . 3 5  

2 . 0-400 

Figure 11- 1 4  presents a generalized f l ow d i agram for produc t ion of porce l a in produc t s .  Raw ma te-

r ials wou l d  be mixed w i th water to create a su spens ion. Th is suspens ion woul d  be screened , pas sed 

through a magnet ic separator , and then fed into plaster-o f-paris mo l d s .  The "green" ware woul d  be par-

t ial ly dried , removed from the mo ld , h and rubbed , sponged , and inspec ted . After ag ing in a warm dry ing 

room for several day s ,  the green ware would  be sprayed w i th a glaze cons i s t i ng o f  s ilica , fe lds par w i th 

fluxe s ,  opac i f iers and dye s in an aqueous med ium. Glazed ware woul d  then be air  dried , stacked on kiln  

cars , and f ired . 

( 2 ) Water Usage and Character i s t ics 

Process  water wou l d  be used for s l i p  preparat io n ,  c leanu p ,  and g laze spray booth dust  con t r o l .  

Aux i l iar'y u s e s  wou l d  b e  coo ling and b o i ler  feed ing . To tal  proce s s  water flows wou l d  range from 70- 7 5 0  
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gal/ ton w i th an  ave rage o f  3 20 gal/ t on .  Cooling water f l ows wou l d  range from 1-230  ga l / t on with an 

ave ragE� of 90 ga l/ t on .  Boiler  wa ter flows woul d  range from 1-57  gal/ ton with an ave rage o f  2 3  gal/ton.  

Glaze spray b ooth du st  control  u ses woul d  range from 9-200 gal/ t on w i th an  ave rage of 7 0  gal/ t on ( Ve rs a r , 

1 9 7 5 )  • 

Was tes may a l s o  be gene rated from s lurry prepara t ion and glaze c le anup and dust  con t rol . Recyc ling 

o f  g laze was tes wou l d  be pos s i b le only i f  there are no color  change s .  Total suspended s o l ids o f  untrea ted 

was tes wou ld be 5 00-1 000 mg/ l .  Other cons ti tuent s wou l d  be lead ( 0 . 2- 3  mg/ l ) ,  zinc ( 1- 1 5  mg/ l ) , and 

barium ( 0 . 1- 1 2  mg/l ) .  

( 3 )  P o l l u t ion  Cont ro l  Techno logy 

The porce l a in produc ts  fac i l i ty woul d  ins ta l l  a sump , c lari f ie r ,  s e t t l ing t ank , and p e rhap s a s and 

bed f i l. ter  for t reatment of its  was tewaters . It may be necessary to acid treat the raw was te to decrease  

s e t t l ing t ime s and then a fter s e t t l ing t o  pH ad j u s t  the  s t ream ( Ve rsar , 1 9 7 5 ) . Some p l ants have been 

able to  ach ieve no disch arge through evaporat ion o f  ponded was tewaters . Al though the se technique s  may 

s eem rudimentary , they appear to be s a t i s fact ory in removing po l lutant s .  Exi s t ing p lant s prac t icing 

these techno l ogies are able to re cyc le the i r  was t ewater for washdown in the cas t i ng and f inish ing areas 

and for s l ip make-up wat e r .  Us ing the se techniques ef fluent d i s charge s woul d  be approximately  1 00 mg/ l  

su spe nded s o l ids , 0 . 5  mg/ l lead , 0 . 5  mg/ l z i nc , and 0 . 5 mg/ l barium .  

( 4 )  A i r  P o l lu t ion 

pos s ib le sources  of air po l l u t i on from these two cerami c  produc t s  indu s tr ies wou ld be from grind ing 

o f  raw ma terials  and from furnace exhau s t s  and ve nt emi s s ions . Grinding o f  materials  woul d  resu l t  in 

dust  from c lay and shale . The cons t i tuent s o f  this du s t  would  be mos tly s i l ica and alumi num oxide . 

Emi s s ion fac tors have been deve loped for manu fac ture o f  bricks . It i s  as sumed that s imi lar  emi s s ions 

wou l d  occur from t i l e  and porce lain produ c t s  manu facture . The emi s s ion factor from gr ind ing and drying 

raw materials  is 9 6  lb/ ton o f  produc t .  For s t or i ng ,  i t  is 34 lb/ t on ( EPA , 1 9 7 6 ) . 

For cur ing and f iring ,  the f o l l owing emi s s ions fac t ors have been computed : 0 . 04 lb/ t on of part icu-

late s ,  negligible lb/ ton of SO , 0 . 04  lb/ t on of CO , 0 . 02  lb/ ton of hydrocarb ons , 0 . 1 5  l b / t on NO and x x 

1 .0 l b l  t on fluoride . Thes e  f igures assume gas-f ired tunne l kilns . Tunnel k i lns we re chosen ove r  period ic 

k ilns because o f  greater fue l e f f i c iency ( EPA,  1 9 7 6 ) . 

A var iety o f  cont rol sys tems may be used t o  reduce part icu l a te and gaseous emi s s ions . The emi s s ion 

of fluor ide s  can be reduced by operat ing the k i l n  at  temperatures below 2000 ° F  and by choos ing c lays of 

low flt:.oride conten t .  Sat is factory control c a n  b e  ach ieved b y  scrub b i ng kiln  gases wi th wa ter . Wet 

cyclone scrubbers can remove fluorides with an e f f i c ienc y  o f  95 percent . 
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( 5 )  S o l id Was te s  

Solid raw was te s  from t h i s  kind o f  operat ion would cons i s t  o f  raw ma terials  and fr its  ( gl a s s  wh ich 

contains fluxing material  and is  used as a cons t i tuent in a g laze , body , or  o ther  ceramic compo s i t ion ) . 

Other s o l id raw was t e s  would cons i s t  o f  firebr ick and fr i t  o f  various comp o s i t ion generated from re

build ing of sme l ters . The quant ity of s o l id was tes  generated in th is  way woul d  be approximat e l y  8 . 0  kg 

of raw ma terials  and frit  per kkg of produc t and 3 . 0  kg of  firebrick per kkg of produc t ( Versar , 1 9 7 5 ) .  

3 .  Commercial  Heat Treat ing 

A commercial  heat treat ing operation would occupy l o t  1 2 .  A wide range of me tal  heat treating 

me thods exi s t .  Thi s  is  because of the d i f fer ing prope r t ies  of material s  treated . In  general , heat 

trea t ing is  accomp l i shed by rais ing the me tal  to a des ired tempe rature at  a contro l led or uncontrol led 

rate , fo l l owed by quenching in air , o i l , br ine , or  water . A typical process  f l ow d i agram for hea t  treat ing 

type processes  is shown in F igure 11-1 5 .  Proces s  water , wh ich cons t itutes  39 percent of the gro s s  wa ter 

used in the indus try i s  used mainly for rins ing sub sequent to quenching and washing . Pos s ib le contami

nants  wou l d  inc lude alka l i ,  phosphates , detergent s ,  cyanides , and o i l s  ( EPA , 1 9 7 5 ) .  

a .  Manufacturing Proce s s · 

Carboni t r id ing is a typical  heat treat ing process and is assumed to be the process  performed in 

the e s t ab l i shment located in the indus t r ia l  park . A typical  f l ow d i agram i s  shown in Figure 11- 1 6 .  

Carbonitriding would b e  carried out in a gas fired furnace with an end o thermic a tmos phere a t  7 9 0 ° C . 

After expo sure to th is  atmosphere for 5 - 1 0  minutes , ammonia and natural gas woul d  be introduced for 

1 5  minu t e s .  The carbon and nitrogen woul d  be absorbed by the metal  surface and woul d  harden i t .  The 

me tal  wou l d  then be quenched in o i l  and washed to remove the o i l  ( EPA , 1 9 7 5 ) .  It is po s s ib le that 

carbonit r id ing woul d  also be done us ing a mo lten cyanide salt bath . 

b .  Water Use and Character i s t ics  

As ev ident from Figure 11-1 5 ,  wa ter woul d  be  used  for  noncontac t cool ing of furnace doors  and for 

heating or coo l ing of quench baths . The maj or contact l i quid would be water used in the c l eaning of part s  

and f o r  quench bath s .  Water  used i n  quench .baths woul d  probab ly be held i n  tanks and dumped periodi c a l ly 

when suf f i c iently cont aminated to make it unusab l e .  Since contact wa ter woul d  b e  used only once , i t  woul d  

compr ise  the grea te s t  d i s charge vo l ume . Other u s e s  o f  water inc lude air  po l lu t ion contr o l  o f  s tack 

gases from furnaces (EPA ,  1 9 7 5 ) .  Total  discharge o f  wa ter would be approxima t e l y  1 00 , 000 gal/day.  

Probab le  concentrat ions o f  cons t i tuents in the raw waste  s t reams are given in Tab le  11-9 . The 

mos t  s ignificant cons t ituents woul d  be cyanide ,  o i l  and grease , suspended s o l ids , and COD . Also , s ig

n i ficant quan t i t ies of chlorides , potass ium , and sod ium woul d  be present . 
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Ta b l e  11- 9 .  Ave rage Concentrat ions of  Was tewater Cons t i tuents Hea t  Treatme n t  Proce ss  

Parameter  

pH , Ac id ic  
pH , Alkal ine 
Turbid i ty 
Temperature ( O C )  
Diss o lved Oxyge n  
Res idua l  Chl or ine 
Ac id i ty 
Alka l ini ty 
Ammonia 
BOD 5 
Co lor 
Sul f ide 
Cyanide , Total 
Cyanide Amn . t o  Chlor  
Kj e ldah l Nitrogen  
Phenols  
Condu c t ance 
Total Solids  
Tot a l  Suspended S o l ids 
S e t t l eable Solids  
Aluminum 
Barium 
Cadmium 
Ca lc ium 
Chl oride 
Chl oride , Total 
Chromium , Hexava lent 
Coppe r 
Fluoride 
Iron , Total 
Iron , D i s s o lved 
Lead 
Magnes ium 
Mangane se  
Molybdenum 
O i l , Grease 
Hardnes s  
COD 
Total Phosphates 
PCB 
Potas s ium 
S i l i ca 
Sod ium 
Sulfate 
Sul f i t e  
Ti tanium 
Zinc 
Arsenic 
Boron 
Mercury 
Nicke l 
Nitrate 
Nitrite  
Selenium 
S ilve r  
S t ront ium 
Cobalt  
Thal lium 
Tin 

Source : EPA , 1 9 7 5  

mg/ l 

4 . 34 7  
9 . 003 

349 . 148 
2 3 . 826  

6 . 9 79 
2 . 6 6 7  

3 7 5 . 4 1 2  
1 36 7 . 5 5 1  

3 . 630  
32 2 . 439 
19 6 . 7 56 

0 . 565 
6 7 . 18 6  

0 . 0 10 
7 . 293  
0 . 39 0  

2689 . 780 
2 0 1 6 . 146 

7 15 . 88 7  
6 . 353  
2 . 1 29 
0 . 9 8 7  
0 . 006 

56 . 344 
245 .842  

0 . 008 
0 . 005 
0 . 434 
3 . 200 

14 . 502  
5 . 9 45 
2 . 7 68 

1 4 . 7 05 
0 . 224 
0 . 29 2  

6 8 1 . 39 2  
29 8 . 6 28 

2356 . 9 58 
0 . 6 00 

1 2 . 8 42 
189 . 820 

1 6 . 3 7 2  
674 . 203  
482 . 1 65  

33 . 7 8 4  
0 . 1 3 9  
1 . 18 2  
0 . 0 10 
1 . 487  
0 . 0 10 
1 . 2 6 1  

3 7 . 350  
0 . 7 59 
0 . 0 10 
0 . 003 
1 . 409 
0 . 0 1 0  
0 . 0 20 
0 . 0 7 2  
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Cyanide would  re s u l t  from the wash ing of par ts  wh ich have been treated with cyanide . O i l  and 

grease woul d  come from o i l  quench baths and from degreas ing operat ions be fore and after treatment . The 

sodium , potass ium , and chl o r ide woul d  res u l t  from c l eaning after s a l t  bath quench operat ions . 

c .  Pol lu t ion Contr o l  Techno logy 

The was t e  treatment sys tem that wou ld be mos t  l ike ly to adequat e l y  remove the po l lutants is shown 

in Figure 1 1 - 1 7 .  Stre am 1 woul d  contain segregated emuls i f ied o i l s  that wou ld enter the emuls ion 

breaking t ank . Emul s ion breaking woul d  be accomp l i shed by adding sulfuric  ac id and s t eam. Th is would 

reduce the m i s c ib il ity o f  o i l  and water , and the oil  woul d  rise  to the surface and be separated by a 

skimme r .  

I f  the o i l s  have the same spec i f ic gravity  as  the water , l ime , a lum , ferrous s u l fate , soda ash , ur  

ferric chloride wou ld be  used  as fl occu lant s .  Air flotat ion wou l d  then be used  to  bring the  floc and 

o i l  to the sur fac e .  O i l  removal  effic ienc ies wou ld  be about 60-90 percent and wou l d  be governed by 

opt imum pH adj us tment . 

Stream 2 woul d  cons i s t  o f  segregated wastes  containing free oi l s .  I t  woul d  b e  treated d irec t ly 

by the o i l  skimmer .  The o i l /water mixture from the emuls ion breaking t ank wou l d  a l s o  enter the skimmer .  

The free o i l  wou ld rise  t o  the surface and be swept into a rece iving channe l and pumped t o  an o i l  hold ing 

t ank to awa it  u l t imate dispo s a l . Water in the skimmer wou ld  be discharged to the equal i z a t ion tank . 

Stream 3 wou ld cons i s t  o f  the d i lute segregated ac id and/or alka l i  waters and the suspended and 

d i s so lved s o l id s .  I t  wou ld  enter direc t l y  into the equa l izat ion tank from the p lant . The equal izat ion 

t ank wou l d  provide a mixing bas in for the o i l y  waste  s tream and the dilute  acid/alka l i  waste s .  Also , 

any spil l s  or batch dumps wou ld  be metered into the waste  stream at a rate whereby it cou l d  be treated 

properly .  

From the  equal izat ion tank , the  comb ined wa ste  stream wou ld  enter the  chemical  treatment sect ion 

of the fac i l i t y .  Coagu l a t ion and prec ipitat ion wou l d  occur , removing 60-98 percent of  the di lute o i l s  

and grease , suspended so l ids , me tal s ,  fluorides , and phos phates . Those wastewaters containing cyanide 

mus t  be segregated and oxid ized prior to comb ining them with the res t  o f  the waste  stream. Tab le 11-10  

l i s t s  the  expec ted p o l lutants , r aw waste  load concentrat ions , and �ncentrat ions after treatment . 
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Table  11- 1 0 .  Concentrat ions o f  Was tewater Cons t i tuent s After  Treatment-Heat 
Tre atment Proc e s s  

Raw Treated 
Was t e  Was te Percent 

Parame ter  mg/ l mg/ l Reduc t ion Remarks 

Flow C l/hr)  1 5 , 7 7 1  1 5 , 7 7 1  N/A Equiva lent t o  1 0 0 , 000 

pH 9 . 0  8 . 5  N/A 

Suspended S o l ids 7 16 1 5  98  

Cyanide 6 7 . 2  0 . 05  99+ 

Iron 1 4 . 5  0 . 5  9 7  

Lead 2 . 8  0 . 1  9 6  

Nickel 1 . 3  0 . 2  85  

Oil  and Grease 68 1 . 0  5 . 5  99  

COD 2360 . 0  7 0 . 8  9 7  

Source : EPA ,  1 9 7 5  

d .  Air Pollut ion 

gal/day .  

The primary source o f  air po l lu t i on wou ld  b e  the oven  exhaus t  gas .  S tack gas s c rubbers wou l d  be 

employed to c lean up th is exhau s t . Resul t ing e f f luent wou ld  be f i l t e red and recyc led through the process  

a s  shown in Figure 11- 1 7 .  Dur ing carboni t r iding the mo l ten cyanide s a l t  bath would  produce alka l i  car-

bonate dust wh ich is an irritant . I t  can be removed through a scrubber ( EPA , 19 75 ) . 

e .  So l id Was te s  

The maj o r  source s o f  so lid was tes wou l d  be o i l s  from s k immers and s ludge from t h e  c lari fier.  Emul-

s if ied o i l s  would  be fed to  the  s ludge thickener ( s ee F igure 11-1 7 )  and then sent t o  the  s ludge drying 

bed . Thes e  o i l s  wou ld become part of the s ludge wh ich would  be disposed o f  as land f il l .  Free o i l s  

wou ld be burned o r  rec l a imed b y  a contract h au l e r .  

4 .  Metal S t am p ing and Fabricat ing 

The pr inc ipal manu factur ing opera t ions in this  fac i l i ty would  be material forming and ma terial 

c oa t ing . A gene ral ized proce s s  di agram i s  shown in Figure 11- 1 8 .  The maj or  raw materials  wou l d  be 

s teel , copper and aluminum. 
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Metal s t ampings would be made by cutt ing s tock and s t amping it  into the de s i red shape . After 

s t amping , the excess  me tal  woul d  be tr immed off and the surface woul d  be c l eaned and f inished . Pro-

c e s s  water wou ld cons titute  approximately 10 percent of the gross  water used . I t  wou ld be used mainly 

for wash ing and rins ing o f  the pieces  after s t amping to remove waxe s and lubr icants that wou ld be used 

in the dies in the s t amping proce s s  ( E PA ,  1 9 7 5 ) .  

a .  Manufactur ing Process  

The manufac ture o f  bottle  openers  and s im i l ar kitchen utens i l s  is  represent a t ive o f  the  me tal  

s t amping indu s t r y .  Th is  type  of proc e s s  woul d  be  housed on Lot 1 1 .  Figure 11- 1 9  is  a f l ow d i agram 

o f  this  proce s s .  Raw sheet stock woul d  first  be sheared to the approximate s ize . Then the shape of  

the raw uten s i l  woul d  be  formed in a b l anking opera t i o n .  The ornamental work and sect ions such as  

tongs on a fork would then be s t amped .  Curves would be formed by b end ing . The final piece woul d  

be c leaned to  remove any lubricants from t h e  forming operation.  Final ly , t h e  item woul d  be p l a ted with 

chrome or nicke l .  

b .  Water Usage and Charact e r i s t i c s  

Water wou l d  b e  u s e d  f o r  contact and noncontact cool ing wat e r ,  lub ricat ion,  and emu l s ion make-u p .  

Emuls i fied o i l  may be u s e d  as t h e  c o o l ant- lub ricant u s e d  i n  h o t  rol l ing and t h e  maj ority  o f  this  s t ream 

wou l d  be recirculated . However ,  s p i l l ing and was t ing of spent emu l s ions could result in a waste  stream .  

Ave rage concentrat ions o f  raw waste  st ream cons t i tuents are shown i n  Tab le 11- 1 1 . The maj o r  pol lutants 

wou ld be o i l  and grease , COD , suspended s o l id s , and me tal s .  

c .  Po l lut ion Control  Techno logy 

The treatment system best  suited to th is  kind of operat ion �s the s ame as that d iscussed for heat 

t reat ing processes  ( see  F igure 11-1 7 ) .  The expec ted raw wa s t e  load s , treated waste  loads , and percent 

reduc tion are shown in Tab le  11- 1 2 .  

( d )  Air Po l lu t ion 

The maj or source o f  air  po l lu t ion woul d  be fuming of the plat ing baths if these were part o f  the 

produc t ion process . Good vent i l a t ion mus t be present in order to ensure worker s a fe t y .  I t  may b e  
I 

nec e s sary to ins t a l l  a scrubber to treat these fume s .  

( e )  S o l id Wastes 

Solid was t e s  generated and means o f  d i sposit ion would be the same as those di scus sed in Sect ion 

I I-G .-3 . e .  In add i t ion to these  s o l id was t e s , there wou ld also be waste  me tal tr immings . These 

tr immings wou ld be sent out to be reme l ted and recyc led in other operat ions . 
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Tab le 11- 1 1 .  Ave rage Concentrat ions o f  Was tewater Cons t ituent s Metal Fabricat ion Proces s  

Parameter 

pH , Ac idic  
pH ,  Alkal ine 
Turbi d i ty 
Tempe rature 
D i s s o lved Oxygen 
Re s idua l  Chlorine 
Ac idi ty 
Alka l inity 
Ammonia 
B . O . D .  5 
Co lor 
Sul f ide 
Cyanide , Total 
Cyanide Amn . t o  Chlor 
Kj e ldahl N i t rogen 
Pheno l s  
Conduc t ance 
Total  S o l ids 
To t a l  Suspended S o l ids 
Se t t leab le S o l ids 
Aluminum 
Barium 
Cadmium 
Ca lc ium 
Chl oride 
Ch loride , Total 
Chromium , Hexava lent 
Copper  
Fluoride 
Iron , To tal  
Iron , D i s s o lved 
Lead 
Magnes ium 
Manganese 
Mo lybdenum 
O i l , Grease  
Hardnes s  
C . O . D .  
Tot a l  Pho s phates 
P . C . B . ' s  
Potas s ium 
S i l i c a  
Sodium 
Sul fate  
Sul f i t e  
Titanium 
Z inc 
Ars enic 
Boron 
Mercury 
Nicke l 
Nitrate 
Nitrite  
Se lenium 
Si lver  
St ront ium 
Chl orinated Hydrocarbons 
Coba lt  
Tha l l ium 
Tin 

Source : EPA , 1 9 7 5  

mg/ l  

4 . 7 18 
8 . 7 72 

4 7 2 . 400 
24 . 1 1 7 

5 . 6 7 1  
2 . 333  

1409 6 . 344 
6 5 0 . 35 6  

5 . 403 
448 . 9 2 1  
224 . 7 10 

0 . 6 45 
0 . 5 23 
0 . 5 18 

1 7  . 6 08 
0 . 4 7 3  

6 7 72 . 3 1 2  
5 29 4 . 062  
1034 . 100 

8 .485 
1 3 . 269  

0 . 8 36 
0 . 064 

34 . 5 7 4  
1 5 4 . 7 30 

0 . 085 
0 . 0 1 l  
8 . 47 1  
0 . 7 27 

29 . 348 
1 4 . 309 

2 . 7 5 1  
1 6 . 348 

1 . 164  
0 . 073  

599 . 668 
5 304 . 1 5 2  
2826 . 503 

6 .455 
9 . 867 

18 . 2 19 
1 5 . 38 7  

305 . 6 7 0  
304 . 4 9 3  

7 . 9 67 
0 . 1 0 7  

1 0 . 766 
0 . 0 10 
1 . 5 09 
0 . 002 
5 . 7 97 
7 . 080 
0 . 582  
0 . 0 10 
0 .005 
1 . 1 8 6  
0 . 008 
0 . 0 10 
0 . 0 20 
0 . 083 
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Tab le 11-1 2 .  Leve ls of Redu c t ion of Wastewater  Cons t ituents 
After Treatment 

Parameter 

F :. ow ( l /h r )  

p H  

Suspended Solids  

Copper 

Iron 

Le,ad 

Nicke l 

Oj l and Grease  

CC D 

Ph o sphates  

Si lver 

Zinc 

Source : EPA, 1 9 7 5  

Metal Fab ricat ion Process  

Raw Treated 
Was t e  Was t e  Percent 
mg/ l  mg/l Reduct ion 

1 5 , 7 7 1  1 5 , 7 7 1  N/A 

8 . 8  8 . 5  N/A 

1 , 030 . 0  1 5 . 0  98 

8 . 5  0 . 2  98  

29 . 3  0 . 6  98 

2 . 8  0 . 1 90 

5 . 8  0 . 2  96 

600 5 . 4  99 

2 , 830  84 . 9  9 7  

6 . 5  1 . 7  69 

0 . 0 1  0 . 0 1  0 

1 0 . 8  0 . 5  9 5  

Remarks 

Equivalent to 1 00 , 000 gal/day 

No reduc t ion due to low raw was te 
values found as an average for 
th is  sub-category . 
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5.  Wood Lamination 

Lot 9 woul d  be occupied by a company engaged in wood l amina t ion.  For the purposes  o f  the scenario , 

i t  has been assumed that th i s  fac i l i ty woul d  be engaged in the manu fac ture of hardboard . Hardboard 

is a generic  term for a panel manufac tured from interfelted  l igno-c e l lu l o s ic fibers cons o l idated under 

heat and pressure in a hot press to a dens ity of 3 1  lb/cu ft  or mor e .  Other materials  may be added 

to  improve certain properties  such as s t i ffnes s ,  hardne s s , finish ing properties , r e s is tance to  abras ion 

and mo is ture , and to increase s trength , durab i l ity , and u t i l ity (Wi l l iams , 1 9 7 5 ) .  

a .  Manu fac tur ing Process  

Raw ma terial  for  hardboard produc t ion woul d  be wood in the  form of round wood , wood ch ips or other 

sources of  wood fibe r .  There are two maj or hardboard manufac turing processes  based upon the manner 

�n wh ich the board is formed . The s e  are the we t process  and the dry proces s .  I n  the we t process water 

�s  used as the medium for carrying the fibers and d i s t r ibut ing them to  the forming mach ine ( see  F igure 

1 1-2 0 ) . Air serves that func t ion in the dry proc e s s  ( see  F igure 11-2 1 ) .  

I n  genera l , the f i r s t  step would  be fiber preparat ion , accomp l ished by a comb inat ion of thermal 

and mechanical pulp ing . Thi s  woul d  invo lve a prel iminary treatment o f  the raw material  with heat 

( approximately  350°F)  fo l l owed by pass ing the material  through a d i s c  refiner  to fur ther reduce it  

(Wil li ams , 1 9 74 ) .  

The pulp would then b e  formed into a mat e ither by the we t o r  dry proces s .  Fibers woul d  b e  we lded 

toge ther into a tough , durab l e , grainless  board by a mas s ive pres s .  High pres sure s team c irculating 

wi t h in the pres s  would provide the necessary heat to bond the fibers together . At the same t ime pres

sures be tween 35  and 1 30 atmospheres woul d  be app l ied . The comb inat ion o f  heat and pres sure appl ied 

to the ma ts  woul d  we ld the fibers together (Wi l l iams , 1 9 7 4 ) . 

After be ing e j e c ted from the pres s , the boards would be tempered . Th is  process  would cons i s t  of  

impregnat ing the shee ts  o f  hardboard with dry ing oils  or res ins . Th is  would inc rease the hardne s s , 

s trength , and weather res i s t ance of the board . The board wou ld be final ly humi d i f ied to increase mo i s

ture content and reduce warping ( Wi l l i ams , 1 9 7 4 ) . 

b .  Water Use and Charac t e r i s t i c s  

( 1 ) Dry Process  

In dry process  hardboard produc t ion , the maj or water uses would be for  log and chip  washing , for  

the res in sys tem , c aul wash ing , humid i f ic a tion , and coo l ing water . Ranges of  these f l ows �n g a l l ons/day 

are shown in Tab le 11- 1 3 .  
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Tab le  11-13 . Water Usage s Introduc tion o f  Dry Process  Hardboard 

Operation Water Use ( gal/day) 

Log and Chip Wash
l 

Res in Wash2 

Caul Wash 

. 3 Housekeep1ng 

Coo l ing Water 

Humidi ficat ion4 

�Nine out o f  ten p lant s report 0 gal/day.  
Seven out o f  ten p lant s report  0 gal/day .  

3
Second highes t  use i s  1 5 0  gal/day . 
Six out o f  e ight p l ants report 0 gal/day.  

4
Se cond h ighes t  use is  1 0 0  gal/day .  
Ten out o f  eleven p lants report 0 gal /day . 

Source : EPA , 1 9 7 5  

o - 2 , 000 

o - 1 , 500 

o - 1 70 

o - 5 , 000 

2 2 , 000 - 83 , 000 

o - 4 , 340 

Washing of raw mater ials  to el iminate sand , dirt and debri s  i s  not widely pract iced . Both fresh 

water and cool ing water from ma t forma t ion may be used for log washing , and quant it ies o f  wa ter woul d  

range from 1 0 5  to 330  gal / ton.  

Water wou ld a l s o  be used  to make up  the res ins wh ich are  added as  b inders for  hardboard . Th is wa ter 

wou l d  evaporate in the press . Periodic c leaning o f  the re s in sys tem would resu l t  in discharge of 

chemical  components  of the re s i n .  Thi s  d i s charge wou ld inc lude BOD , COD ,  TOC , phos phate , pheno l s , 

suspended s o l ids , and d i s s o lved so l ids . 

Ano ther c leaning operation wh ich wou ld  generate was tes from t ime to t ime is the cleaning o f  press 

p l a te s .  These  wou ld be c l eaned in p lace wi th caus t i c  so lution .  They wou ld then be rinsed o f f .  Typi-

cal vo lumes would be 100-250 gal/day or  1 . 0  gal/ ton o f  produc t .  

The largest  volume o f  water wou ld be noncontact coo l ing water for re finer ies and a i r  compressor s .  

Cool ing water would range from 5 , 000-75 , 000  gal /day ( average = 50 , 000 gal/day ) . Thi s  coo l i ng water 

may become contaminated with lubricat ing o i l . A minor source of wa ter would be from housekeep ing pro-

cedures . A wa ter balance d iagram for a dry process  fac i l ity is shown in Figure II-2 2 .  

( 2 )  We t Process  

We t process  fac i l it ies have s im i l ar overal l  wa ter requirements as dry proces s  fac i l i t ie s .  There 

are , however ,  variat ions 1n water use in fiber preparat ion and in mat forma t ion and press ing.  The 

only wa ter used in fiber preparat ion is the add i t ion of steam to the cooke r .  Th i s  quantity o f  s team 

i s  approximately  equal to one-ha l f  the we igh t of dry chips  proce ssed ( Wi l liams , 1 9 74 ) . 
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The main re ason for s ign i f icant wastewater f l ows and concentrat ions from the we t proce ss  is that 

the f iber is  d i luted f rom 40 percent con s is tency to 1 . 5 percent c on s i s tency . Water removed from ma t 

forma t ion wou ld be recyc led as proce s s  water , evaporated , o r  discharged d i rec t l y  as was tewa ter.  Proces s  

water recyc le i n  a typical  we t proc e s s  produc t ion i s  shown i n  F igure 11-23 .  

c .  Pol lution Control  

( 1 ) Wate r P o l l u t ion 

In the dry proc e s s  no d i s ch arge of po l lu tants wou l d  be poss ib le by re cyc l ing l og wash and ch ip 

wash water and d i spos ing of the s o l ids by l and f i l l  or use as b o i l e r  fue l ;  operat ing the res in sys tem a s  

a c lo s ed system ,  with wash water be ing re cyc led as make-up in the res in so lut ion ; neu tra l iz ing c aul 

water , and dispos ing o f  i t  by impoundment or spray irrigat ion ; and e l iminat ing d ischarge from humidifi

c a t ion by the implementat ion o f  in- pl ant control ,  including reasonab le operat ing and proces s  management 

proces s e s  ( W i l l iams , 1 9 74 ) . 

In the we t proce s s  no d i s ch arge o f  po l lu tants wou l d  be pos s ib le by recyc ling proces s wa ter as 

d i l u t ion wate r ,  ut i l iz a t ion o f  heat exchange rs to  reduc e temperature , and gravi ty s e t t l ing , screening , 

f i l t ra t i on , or flotat ion to reduce su spended s o l ids ; treat ing total  wa s t ewater  f l ow by primary se t t l ing 

c ombined with s c reening , and f o l l owed by aerated lagoons or ac t ivated s ludge or both , with probab le pH 

ad j u s tme nt pr ior to b i o logical t re a tment ; and d isposal  of s ludge by aerobic dige s ti on in s ludge lagoons , 

or as land f i l l  ( Wi l l i ams , 1 9 7 4 ) . 

( 2 )  Air  P o l l u t ion 

Air emi s s ions woul d  be s imi lar  t o  tho s e  generated during p l ywood manu facture . Maj o r  sources of 

emi s s ions wou ld be from dry ing of res ins and s anding opera t ions . A ve ry mi nor sou r ce wou ld be the 

p res s ing opera t io n .  The maj o r  po l lu t ants wou l d  be organics .  Two frac t ions wou ld be pres ent , condens

ib les and vola t i l e s .  The c ondens ib le frac t ion woul d  cons is t of wood res in s ,  re s in ac ids , and wood 

suga rs . Vola t i les would  c ons i s t  o f  terpenes  and unburned me thane . Emi s s ion factors are 3 . 6 lbs per 

1 0 , 000 sq.  f t .  o f  3/8 in .  board produc t for conde ns ib les and 2 . 1  lbs  per  1 0 , 000 s q .  ft.  of  3/8  in .  

board produ c t  for  vo l a t i l e s .  Emi s s i on fact ors  for  sanding opera t ions are 0 . 5 5  lb/hr  for  part icu l a tes 

for large d i ame ter cyc lone s .  I f  baghou ses are used p art icu l a te emi ss ions wi l l  b e  neg l igible  ( EPA , 1 9 76 ) . 

( 3 )  S o l id Was te s  

SO' lrce s o f  s o l id was tes wou l d  b e  debris  and s ediment ge ne rated .fr om was ting o f  raw wood mater i a l , 

o i l s  from the coo ling wa ter , and s ludge s .  The debris and s ediment woul d  s e t t le ou t during t reatme nt 

and become part of the s ludge . Th is s ludge wou l d  be sui tab le for disposal  as land f i l l .  The o i l s  cou l d  

be s o ld or incine rated . 
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CHAPTER I I I  
EXI STING ENVIRONMENTAL SETTING 

A. Purpose  

Th is chap ter prov ides informa t ion describ ing the exi s t ing phy s ic a l , b io logical , and s o c i oeconomic 

environments  pres ent in and around the s tudy area . Th is informa t ion serves as the basis  from wh ich 

the env i ronmental impacts  are derived . 

B .  Method o logy 

In order to prov ide workab le and reasonab le boundaries , the s tudy area was de f ined as  the area 

encompassed by the George town quadrang le as  des ignat ed by the U. S. Geological  Survey ( USGS) . This 

quadrang le lies  be tween l a t i tude 84° 3 7 ' 30" and 84° 30 ' and longi tude 3 8 ° 0 7 ' 30" and 38° 1 5 '  ( s ee F igure 

1 1 1- 1 ) .  The c i ty of Ge orgetown and the propo s ed indus trial p ark are central ly l oc a te d  in th is quadrang le . 

The propo s ed industrial  park wi l l  be known as the s i te , and acreage t o  be occup ied by the gas if ier  w i l l  

b e  known a s  the gas i f ier  s ite . In thos e  areas where an impact may ext end beyond the s tudy area or where 

no natural b oundaries  exi s t ,  such as  in air qua l i ty , it may b e  nec es s ary to  ext end the s tudy area . 

In the s e  ins tances , the s t udy area wi l l  be def ined on a case-by-c a s e  bas i s .  

The de script ion o f  the phy s i ography , t opography , ge ology , mine ra l  res ources , s o i l s , hydrology , 

vege tat ion , and w i ld l i fe was prepared based upon an ext ens ive l i t erature search . Data were ac cumulated 

from pub l i shed and unpub li shed s ources inc luding env i ronment a l  impact s tatements ,  Un ited States  Geo-

l ogical  Survey and Commonwealth of Kentucky Geological Survey pub l icat ions , and data suppl i ed by Irvin 

Indu s t r ial Development , Inc . 

Several  f ie l d  s tudies were conduc ted by Dame s and Moore to better  charac t er ize the s tudy area . In 

an e f fort  to es tab l i sh the locat ion o f  the maj or condu it  t o  Royal Spr ing , a field  s tudy was c onduc ted 

dur ing June , Augus t ,  and Decemb e r , 19 7 7 .  Dye was inj e c t ed into severa l s inkholes  at appropriate  inter-

vals  and its  appearance monitored at Royal  Spr ing and North E lkhorn Creek. 

In ord e r  to  de f ine the air qua l i ty , the c l imatology , ambient air  condit ions , and exi s t ing maj or 

a i r  p o l l u t ion  s ources o f  the s tudy area ( 20-mile  rad iu s ) , exi s t ing data were ana lyzed . Governmental 

agenc ies , u t i l it i e s , and other potent ial data source s were contac ted and all  ava i l ab le amb ient air 

qual i ty mon i tor ing data with in a 20-mile  radius  of  the s i t e  we re col lected from a l l  exi s t ing monitor ing 

s ta t ions . 

Vege tat ion and w i ld l i fe present at the s ite we re de termined by field  s ampl ing dur ing the summer o f  

1 9 7 7 . Individual p l ant spec ies from the ove rs tory , unde rstory , and groundcover s t rata  were recorded 

as  they we re obs erve d .  S ignif icant anima ls surveyed inc luded b i rds , mamma l s , amph ibians , and rep t i le s . 

In addi t ion , notes on eco logical  relat ionships  within the variou s  commun i t ie s  at the s ite  we re recorded .  
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The aqua t ic ecosystem was  d e f ined by l iterature review and field  s amp l ing . Fish and benthic macro-

inver tebrates were c o l l e c ted and iden t i f ied . Water samples  were c o l lec ted al ong the North E lkhorn 

Creek and analyzed . 

The archeological  survey o f  the industrial  park s ite wa s conduc ted in comp l i ance with provis ions 

conta ined in the Nat iona l Historic  Preservat ion Act of 1 9 6 6  ( P . O .  89-6 6 5 ; 80 S t a t .  9 1 5 ;  l6USC4700 ) ,  

the Nat ional Environmental  Po licy  Ac t o f  1 9 6 9  ( P . L .  9 1 - 1 9 0 ;  83 S t a t .  852 ; 42USC4 3 2 1 -432 7 ) , and Execu-

t ive Order 1 1 593  o f  May 13 , 1 9 7 1  ( 36FR82 l ,  1 6USC470 ) .  Also , the provis ions of the Kentucky Antiqu i t ies  

Ac t ( K . R . S .  Ann . 1 64 . 705-73 5 ;  1970 )  were adhered to . 

The soc ioeconomic environment  was defined by examining and analyzing land use and social  and economic 

c ond i t ions . These  were examined on the fo l l owing three leve l s : 

a local  impac t  area , cons i s t ing o f  the acreage within a I-mi le  rad ius o f  the industrial  park 
s i te ; 

an intermed iate impac t area , cons ist ing o f  Scott  County ; and 

a regiona l impac t area , cons ist ing of the Sco t t  County l abor marke t  area ( Bourbon , Faye tte , 
Frank l in ,  Grant , Har r i s o n ,  Owen , Scot t ,  and Wood ford Counties ) .  

Fac tors such as topograph y ,  existence o f  natural  or man-made barriers , local  and regional trans-

portat ion ne tworks , commerc ial  and indu s t r ial t ies , cul tural un ity , d i s t r ibut ion of labor forc e ,  and 

the locat ion of urban centers were taken into considera t ion in an at temp t to  del ineate the s t udy are a .  

C .  Ex ist ing Environment a l  Sett ing 

1 .  Phy s ic a l  Environment 

a .  Phys iography 

Georgetown and the indu s t r ia l  park s i t e  lie within the northern part o f  the Lexington P l a i n ,  or 

the Inner B lue Gra s s  Reg ion , of the interior Low Plateau Phys iographic Province ( Fenneman , 1 9 3 8 )  ( see 

F igure 111-2 ) .  Surround ing the Inner B lue Grass  are concentric be l t s  of the Eden Shale  Be l t ,  Outer 

Blue Gras s ,  and the Knobs phys iographic subd iv i s ions . 

The Inner B lue Grass  is a gently  ro l l ing upland , marked with numerous s inkholes  and unde r lain 

by so lub le l imes tone . Due to an extens ive subsurface drainage system in the area , the sma l l  sur face 

s t reams are no t extens ive ly deve l oped . Large streams , s uch as the Kentucky Rive r ,  however ,  are entrenched 

200 to  5 00 fee t .  

The Eden Shale  Be l t ,  wh ich surrounds the Inner B lue Gras s ,  is  charac terized b y  narrow va l leys 

and s teep-s ided h i l l s  and is  under lain by interbedded sha les and l imes tone s .  The subsurface drainage 

is  not we l l  deve loped , and th is  area contains fewer s inkholes  than the Inner B lue Gras s .  There are 

few perennial  streams , and dra inage l ines are c losely  spac ed . 
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The Outer B lue Grass  is a l s o  characterized by narrow val l eys and s teep-s ided h i l l s .  There are 

very few s inkho les , and the under lying rocks are limes t ones and interbedded shales . The Knobs are 

remnant h i l l s  o f  Devonian sha les  capped by sand s tone and l ime s tone . They are eros ional features and 

mark the boundary be tween the B lue Grass  and Mis s i s s ippian P lateau regions . 

b .  Topography 

The Inner B lue Grass Region is typical of  karst  topography . It is charac terized by gent ly 

rol l ing upland in which the Kentucky River and some o f  its tributaries are entrenched approximately 

300  fee t .  Mos t  o f  the  rock under l ying the  area is  l imes tone wh ich has been sub j e c ted to considerab le 

s o lut ion by surface and groundwa ters . Consequently much o f  the drainage is underground . Frequently 

thi s  drainage appears at the surface in the form o f  springs . Sinkho les are scat tered throughout the 

are a .  Some are as much as 60 feet deep and 1 mile square ( Pa lmqui s t  and Hal l ,  1 9 6 1 ) . 

The general a l t itude is be tween 800 and 1 000 fee t  above sea leve l in the B lue Grass Region with 

an ext reme o f  1400 fee t .  The trans i t ion from one leve l to another i s  usual ly abrupt .  Land elevat ion 

in the vic inity of the propo sed s ite  ranges from approxima tely  770 fee t  above sea leve l at  the j unc

t ion of Cane Run and Nor th E lkhorn Creeks , we s t  of  George town , to  a maximum o f  950 feet above sea level 

on local iz2d h i l l s .  

c .  Geo l ogy 

The phy s iographic  sub d ivis ions are direc t l y  l inked to  the sur f i c i a l  geology.  A geo l ogic  map o f  

a por t ion o f  the Georgetown Quadrang le inc lud ing the area i n  the v i c inity o f  the propo sed s ite i s  

shown in F igure III-3 . 

The rocks wh ich under l ie th e B lue Grass Reg ion comprise  forma t ions bel ong ing to the ear l ie s t  periods 

of  geo logic  h i s t ory . ( See Figure II I-4 for an exp lanat ion o f  the geo logic  t ime s c a l e . )  The o l d e s t  

rocks expo sed i n  th i s  region are o f  lowe r midd le Ordovi c ian age and form the lower p a r t  o f  the High 

Bridge Group.  The H igh Bridge Group is dense , f ine-grained l imes tone containing many seams o f  do lo-

mite (Ma t s on and Palmer , 1 9 09 ) .  I t  is  approximately 550 to  700 feet th ick and compo sed o f  three forma t ions , 

the Camp Ne l son Lime s tone , the Oregon Forma t io n ,  and the Tyrone Lime stone Format ion ( Cressman and Noger , 

1 9 76 ) .  The High Bridge Group is over lain disconformab ly by the Lexington Limestone Formation.  A series 

o f  Camb r i an and Ordov i c ian l ime s tone , dolomite , and sand s tone un i t s  l ie between the lower part o f  the 

High Br idge Group and the Precambrian basement . Al though these uni t s  are not exposed , we l l  log data 

indicate  that the basement is  at least  5000 fee t be l ow the High Bridge Group ( Freeman , 1 9 5 3 ) .  

Georgetown and the proposed s i t e  are underlain by the Lexington Lime stone o f  middle Ordovic ian 

age . The northern l ine o f  the Lex ington Lime s tone passes ac ross Harrison , Bourbon , Scott , and Frank l in 
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C ount ies ; the we s t ern l ine l ies a few miles  wes t  of the Kentucky River  from Frank l in C ounty to  Bou l e  

County ; the southern l ine crosses  northern Gerra rd and Madi son count ies ; and the eas tern line ext ends 

through C la rk and Bourbon Count ies . The Lexingt on Lime s tone inc ludes  approxima tely  200 feet of s trat a ,  

c on s is t ing o f  coarse-grained b lue or  gray l ime s tone containing thin beds o f  sha l e .  The upper 5 0- 75 

feet of the forma t i on contain nodules  and lenses o f  chert (Matson and Palme r ,  1 9 0 9 ) . The form a t ion i s  

gene ral ly c ons idered t o  be respons ible  for t h e  f ine blue grass s o i l s  o f  t h e  regi on .  

( 1 )  Strat igraphy 

A de script ive s tr a t igraphic co lumn of the Georgetown Quadrang le  is shown on Figure 1 1 1-5 . As 

evident from the  ge ologic  map ,  the sur f icial  format ions in the immediate  v i c inity o f  the s tudy area 

a re the Grier L imes t one Member  and the Mil lersburg and Tanglewood L ime s tone members of  the Lexing t on 

Limes tone Forma t ion.  

The Grier  L imes t one Membe r  i s  the olde s t  format ion exposed in this area ( see  F igure 1 1- 3 ) . It is  

a medium- t o  coarse-grained , gray , fos s i l i ferou s ,  b i oc la s t i c  l ime s t one w i th irre gu l a r  shale  part ings 

common be tween beds . The Tang lewood Member o f  the Lexingt on L ime s tone is parted by beds mapped as  

the Mil lersburg Member . The Tanglewood Member is comprised o f  a medium t o  l igh t gray , fos s i l i ferous 

l ime s tone w i th irregular  beds of shale which , in some areas , occur as a ma trix around l ime s tone nodu les  

and lenses . The Mil lersburg Member i s  compr ised o f  a gray , fos s i l i ferou s lime s tone and gray to  o l ive

gray sha le occurring in irregul a r  beds and as a matrix surrounding l imes t one nodu l e s . 

Throughout mos t  o f  the area , the Tanglewood Member  LS the predominant  bedrock ( approximat e l y  6 0 per

cent ) ; the M i l lersburg i s  not in exces s  o f  30 percen t .  At the prop o s ed s ite , howev e r ,  the M i l l e rsburg 

and Tang lewood members are approxima t e l y  equal in d i s t r ibut ion , with M i l lersburg ou tcropping a t  or above 

an e l evat i on of 9 1 0  fee t .  Quaternary a l luvium , c on s i s t ing of s il t ,  minor amounts of  s and , and l ime

s tone grave ls  derived from the above forma t ions , is found a l ong f l oo dp l a ins and at the bot toms of s treams 

( Cres sman , 1 9 67 ) . 

( 2 )  S t ruc ture  

The mos t  important  s t ruc tural feature o f  the  regi on is  the C incinn a t i  arch . Th is is a maj or ant i

c l ine extending northeas tward through Lexing t on nearly to  Cincinnat i .  North of Cincinn a t i  it  divides ; 

one branch cont inues  nor thward and the othe r turns to the northwe s t .  Sou th o f  C incinnat i ,  the arch 

separates into two broad dome s , one near Nashvi l l e , Tennessee  and the o ther in Jessamine County in 

central Kentucky . From the apex o f  the Jessamine Dome , the rock s d i p  gently outward . The variat ion 

in the degree of d i p  ind i ca t e s  that the dome is not symme tr i c a l  ( Ma t s on and Palme r ,  1 9 09) . 

The Kentucky River  Fau l t  and the West  Hickman Creek-Bryan S t a t i on Fau l t  Zone are the two maj or  

fau l t  zones that  cut acros s the area .  The Kentucky Rive r Fau l t  occurs  in  Je s s amine and C lark Count ies 

near the Kentucky River .  I t  has a maximum throw o f  approxima tely  400 fee t .  
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The Wes t  Hickman Creek-Bryan Stat ion Fau l t  Zone is composed of several minQr fau l t s  and trends 

nor theas tward through Je s s amine , Faye t te , and Bourbon Counties  para l le l  to  the C inc inna t i  arch ( Pa lmquis t ,  

1 9 6 1 ; Mu l l ,  1 9 68 ) .  Part o f  th is fau l t  zone occurs in the imme d i ate vic inity o f  the indus tr ia l  park 

s ite  ( see  F igure 111-3 ) .  To  the east  and north of the s ite , there is normal fau l t ing with s imp l e  up

down movement of the b l ocks . The se fau l t s  are a l igned northwe s t-southeas t  as is the maj or j oint sys tem 

Ln th is  area .  Mos t  of  th is  fau l ting is impl ied with only a smal l  port ion of the faul ts  expo sed in 

rail road and h ighway cuts . 

The outcropping o f  the Mil lersburg in the general area seems to be oriented the same as the 

fau l t ing . Struc ture contours drawn on the base of  the Mil lersburg Member ind icate that the industrial  

park s ite is on a struc tural high wh ich may be the reason for the  preservat ion o f  Mil lersburg in  this  

region.  

Several low intens ity , non-damaging earthquake s with  ep icenters wi thin 100  miles  o f  the  industrial  

park s ite  have been reported . The se are assoc iated w i th the  Kentucky River Fau l t .  Maysv i l le , Kentucky , 

about 50 mi l e s  east  o f  the site , has experienced several shock s .  An earthquake in 1854  was of epi

central Intens ity VI ( see Tab le 111-1 ) .  Earthquake s in 1 9 69 and 1933 were of Intens ity V,  and an earth

quake in 1 9 5 7  was of Intens ity I I I .  However ,  these  earthquakes were not of suffic ient intens i t y  to 

shi ft the Quaternary and Tertiary sediment s a l ong the Kentucky River faul t .  

The most severe ear thquakes wh ich the s ite  and the nor theas tern United States  have experienced 

were the New Madrid earthquakes o f  1 8 1 1 - 1 8 1 2 .  The New Mad rid earthquake s orig inated a l ong the M i s s i s s ippi 

Rive r fau l t  near the M i s s i s s ippi Embayment . From earthquake reports  made in the Cinc inna t i  area near 

the Oh io River , it  is e s t imated tha t  the New Madrid earthquake s at  the ir epicenters had an intensity  

o f  XII on the Modi fied Merc a l l i  sc a l e  and a magnitude o f  8 on the  Richter scal e .  The probab le inten-

s ity a t  the s i t e  is e s t imated to have been almo s t  V on the Mod i fied Merc a l l i  scale , correspond ing to 

a ground acce leration at the site o f  2 . 4  percent of  the acce lerat ion o f  gravity.  

d .  Mineral  Res ources 

The chief minera l  resource of the area is l ime s tone wh ich is  used in the produc t ion o f  cement 

and agr icul tural produc t s  and as road-bui l ding aggregate . The only mining company in operat ion in 

Scott  County at  the present time L S  the Nal ly and Gibson Stone Co . in Georgetown .  Th is  firm operates 

a quarry l ocated al ong the Nor th E lkhorn Creek , approximately  one mile from the indus t r ial park s ite . 

Here the Gr ier Lime s tone member of the Lexington Limes tone is quarried . In add i t ion , many abandoned 

quarries are located throughout the quadrang l e .  The l imes tone from these quarries was used locally  

for  build ing s tone and road construc t ion.  
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Table III- I . Modified Mercalli Intensity Scale Approximate Relationship 

with Magnitude and Ground Acceleration 

Abridged Modified Merca l l i  I ntensity Sca le 

Not felt except by a very few under especially favorable circumstances. 

Felt only by a few persons at rest, especially on upper floors of buildings. 

Delicately suspended objects may swing. 

Felt quite noticeably indoors, especially on upper floors of buildings, but 

many people do not recognize it as an earthquake. Standing motor cars may 

rock slightly. Vibration like passing of truck. Duration estimated. 

During the day felt indoors by many, outdoors by few. At night some awakened. 

Dishes, windows, doors disturbed: walls make creaking sound. Sensation l i ke 

heavy truck striking b u i l d i n g .  Standing motor cars rocked noticeably. 

Fe!t by nearly everyone; many awakened. Some dishes, windows, etc. broken; 

a few i n stances of cracked plaster; unstable objects overtu rned. Disturbance 

of trees, poles, and other tall objects sometimes noticed. Pendulum clocks 

may stop. 

Felt by all; many frightened and run outdoors. Some heavy furn iture moved; 

a few instances of fallen plaster and damaged chimneys. Damage slight. 

Everybody runs outdoors. Damage negligible i n  buildings of good design and 

constructio n ;  slight to moderate in well-built ordinary structures, consider-

able i n  poorly built or badly designed structu res; some chimneys broken. 

Noticed by persons driving motor cars. 

Damage slight in specially designed structure; considerable in ordinary substantial buildings 

with partial collapse; great in poorly built structures. Panel walls thrown out of frame structures. Fall  

of chimneys, factory stacks, columns, monuments, walls. H eavy furniture overtu rned. Sand and mud 

ejected i n  small amounts. Changes in well water. Persons driving motor cars disturbed. 

Damage considerable i n  specially designed structures; well-designed frame 

structures thrown out of plumb; great in substantial buildings, with 

partial collapse. Build ings shifted off foundations. Ground cracked 

conspicuously. Underground pipes borken. 

Some well-built wooden structures destroyed ; most masonary and frame struc-

tures destroyed with foundations, ground badly cracked. Rails bent. Land-

slides considerable from river banks and steep slopes. Shifted sand and mud. 

Water splashed (slopped) over banks.  

Notes: 

Modified Mercalli I ntensity Scale after Wood and Neumann ,  1 93 1 .  
( I ntensities X I  and X I I  not included,) 

Magnitude and acceleration values taken from Nuclear Reactors and 

Earthquakes, T I D -7024, United States Atomic E nergy Commission. 
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In the early 1 9 00 ' s  barite was mined on a sma l l  scale  ( Fohs ,  1 9 1 3 ) . Three workab le ve ins we re 

evident dur ing mapping unde rtaken by the U . S . ,  Geological Survey in 1 9 6 5 .  The only ve in wh ich has been 

mined is  loca t ed 1 .4 5  mi les  eas t o f  the intersect ion of H ighways 1- 7 5  and U . S .  Route  2 2 7 . The ve ining 

is in th e ve rt ica l and s trike s due north. 

e.  So i l s  

The B lue Gras s Region has l ong been famou s  for i t s  s o il s .  The fine s t  type s occur i n  a reas  such 

a s  the proposed s ite  where the Lexingt on L ime s tone forms the sur face rock . Three maj or soil a s s o c i a

t ions dominat e the general v i c inity o f  the indu s tr ial p ark s ite  ( s ee F igure 111-6 ) . They are the Eden , 

Lowe l l-Nicho l son , and Maury-McAfee Assoc iat ions (We isenberge r ,  1 9 74) . 

( 1 )  Eden As sociat ion 

The Eden Associat ion is  compr ised of about 87 percent Eden s o i l s  and 1 3  percent minor s o i l s . Minor 

s o i l s  inc lude : 1 )  Cyn th iana s o i l s  with rock outcrops on the ve ry s teep h i l l s ides bordering the larger 

s treams ; 2 )  Lowe l l  s o i l s  on the foot s lopes ; 3) Lowe l l  and Faywood s o i l s  on a few ridge top s ;  and 4 )  

No l in and Newark s o i l s  in the  narrow floodpla ins . The s o i l s  o f  the Eden As sociat ion are mode rately  

deep and we l l  drained with clayey sub s o il s .  They are  under l a in by  sof t , cal care ou s shale  with thin 

l aye rs o f  l ime s t one and beds of  s i l t s t one . They are found on narrow r idges and h il l s ides  principally  

in the northern part o f  the s tudy a rea . Th is assoc iat ion is found in approxima tely 48  percent of  Scott  

county . 

Abou t two-th irds o f  the s o i l s  in th is assoc iat ion are used to produc e hay and p a s ture . The other 

one-third is cove red with trees or brush because the area is d i f ficu l t  to  mow . Food crops are no t 

wide ly c u l t ivated because mos t  s lopes are too s t eep for row c rops and ve ry l it t le land is p l owed .  Sma l l  

gardens and tobacco are grown o n  Lowe l l  s o i l s  i n  the narrow v a l leys (We isenbe rge r ,  1 9 74) . 

( 2 )  Lowe l l-Nicho lson Assoc iat ion 

The Lowe l l-Nicho lson Assoc i at ion cons i s t s  of 80 percent Lowe l l  s o i l s , 8 percent Nicho lson s o i l s , 

and 1 2  percent minor  s o il s .  Minor s o i l s  inc lude : 1 )  Faywood and Cynthiana s o i l s  on the s teeper hil l

s ide s ;  and 2 )  No l i n ,  Hun t ington , and Newark s o i l s  in the f l oodpl ains . Lowe l l  s o i l s  are deep and we l l  

drained with a thin , loamy sub s o i l  over a c layey sub s o i l . Surface run o f f  is mode ra te and p erme abi l i ty 

is mode ra t e l y  l ow.  Nicholson  s o i l s  are  deep and mode ra t e l y  we l l  drained w i th a loamy sub s o i l  ove r 

a fragipan. Surface runof f  is mode rate and perme ab i l i ty is low through the frag ipan. The s o i l s  are 

underlain by l ime s tone and c alcare ous shale . 

Th is  assoc iat ion cove rs abou t 2 5  percent of Sc o t t  County . It is found in an area of fairly broad , 

gent l y  s l op ing ridge s  with s id e s l opes and narrow floodp l a ins , bordering the area be tween the h i l ls o f  
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the B lue Grass Region and the Inner B lue Grass Region o f  Kentucky. Th is associ at ion is sui ted for 

gene ral farming with proper conservat ion prac t ices . Much o f  the land is in gras � ,  but many o f  the 

more leve l are as are used for produc t ion of corn and tobacco ( We isenb e rger ,  1 9 74 ) . 

( 3 )  Maury-McAfee As s o c i at ion 

The Maury-McAfee Associat ion cons is ts  of 5 7  percent Maury s o i l s , 22 percent McAfee s o i l s , and 

2 1  percent minor soil s .  Minor s o i l s  inc lude 1 )  Hunt ington , Dunning , and Newark soils  in the f loodpl a ins ; 

2 )  Cyn th iana s o i l s  in the s teep areas near Nor th E l khorn Creek ; and 3 )  Ashton s o i l s  on low s tream t erraces . 

The Maury s o i l s  are high l y  fert i l e ,  deep , and we l l  drained , wi th a thin loamy sub s o i l  over c layey sub

s o i l . Surface runoff  is mode rat e  and permeabi l i ty is moderate  to high . McAfee s o i l s  are mode rat e ly deep 

and we l l-d rained , with a thin loamy sub s o i l  ove r c layey sub s o i l . Surface runof f is mode rate and p er

meab i l i ty is mode rately  l ow .  The s o i l s  are general ly underlain  by l ime s tone . The as s o c i at ion covers 

about 27 percent of S c o t t  County . I t  is found in are as o f  b road , gently s lop ing r idge s ,  s inkho le s ,  

and drainageways .  Hou ses and fac tories  have been deve loped ove r  a large port ion o f  the as s o c i at ion 

( We isenberge r ,  1 9 74) . 

( 4 ) Soils  in th e Indu s tr i a l  Park S i te 

A detailed map o f  the various s o i l s  at the propos ed s ite and in the immediate  vi c inity is shown 

in Figure 111- 7 .  A subsurface inve s t iga t ion for a proposed road , sanitary sewe r ,  and wate r l i ne was 

performed a t  the indu s t r ial p ark s ite  by Ful ler , Mos sb arge r ,  and Sco t t  ( 19 73 ) . The predominant s o i l  

type s ,  Lowe l l  s i l t  loam , Maury s i l t  loam , Nich o ls on s ilt  loam , and Hunt ing t on s il t  loam ,  varied i n  

th icknes s e s  a t  t h e  s ite  from 3 t o  1 1  fee t .  

E igh ty- four percent o f  the land area ( 144 acres ) a t  the propos ed s ite has been de s ignated b y  the 

S o i l  Conserva t ion Service  as pr ime agr i cu l tural land in accordance wi th u . S .  Department of Agr i cu l ture 

c r i teria pub l i shed in the Federal Reg i s ter on Augus t  23 , 1 9 7 7 . That land so de s ignated is  shown in 

F igure 1 11-8 ( U . S .  Department of Agr iculture , 1 9 7 7 ) . The variou s  propert ies of the s o i l s  lead ing to 

this  c la s s i f ic a t ion and the suitab i l i ty of the s o i l s  for crop s and p a s ture are give n in Tab les 1 11-2 

and 111-3 , respect ive ly . The permeab i l i ty o f  soil  types found on the s ite  ranges from 0 . 6-6 . 0  in/h r .  

The ava i l ab l e  water capacity  ranges  fr om 0 . 14-0 . 23 inches of  water p e r  inch o f  soi l .  The s o i l s  are 

mos t  sui table for the cu l t iva t ion of c orn , toba cc o ,  grains , and gras ses . Range s of content s of trace 

e lements from s o i l s  s imilar  t o  tho s e  found on the proposed s ite are given in Figure 1 1 1-9 . 

A complete  analy s i s  o f  the maj or  s o i l s  mapped a t  the industrial  p ark s ite , and Maury s i l t  loam and 

Lowe l l  s il t  loam , s ampled at other s imilar  locat ions and analyzed by the Univer s i ty of Kentucky Agr i

c u l tural Experime ntal  Stat ion ,  is give n in Appendix A .  Th is anal y s i s  inc lud e s  a de script ion of the 

various soil  horizons , part i c le s ize s ,  pH , exchange ab le bases , and organic matter for e ach horizon.  
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SCA L E :  1 :  1 5,840 

FIGUR"E 1 1 1-7 
SOI LS MAP OF THE STUDY AREA 
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Map Symbols 
and 

Soil  Series 

AsA--
Ashton 

CyF--
Cynthiana 

Du--
Dunning 

Hu--
Hunt ing-
ton 

LoB , LoC , 
Lowell 

Tab le 1 1 1-2 . Es timated Engineering Properties o f  P ropose d  Site S oils 

Depth to Clas sification 1 Coarse 3\ 
Bed- Seasonal Dept h  I F ractions Plast- Available Shrink-
r o ck High Water f rom Greater Than Liquid icity Permea- Wate r swell 

Table Surf ace USDA Texture Unified ASSHO 3 I nches Limit I ndex ability C ap a city Re action Potential 
Inches Inches per 

Fee t Feet Inches Per cent Pe r Hour In.  o f  Soil pH 

> 4  >5-'1:/ 0-20 s i l t  loam ML or CL A-l, - 25-35 5- 10 0 . 6- 2 . 0  0 . 19- 0 . 23 5 . 6- 7 . 3  low 
20-52 silt loam or CI" o r  tiL A-6 or 30-40 5-20 0 . 6- 2 . 0  0 . 18-0 . 2 2 5 . 6- 7 . 3  low 

sil ty clay loam A-4 
52-60 silt loam or CL or HL A-6 or 0- 5  30-40 5-20 0 . 6- 2 . 0 0 . 1 6-0 . 20 5 . 6- 7 . 3  low 

s i l ty clay loam A-4 

18 thin bedded 
lime s tone (No es timate was made of t he rock out crop p o rtion of mapping unit CyF . ) 

0-1 / 21/ 0 - 1 6  silty clay loam CL or ML A-6 or - 25-40 11)-20 0 . 6- 2 . 0 I 0 . 19-0 . 2 2 6 . 1- 7 . 8  low 
> 3  1 / 2 or silt loam A-4 

1 6- 5 4  silty clay C L ,  CH A-7 - 4 5-60 20-30 < 0 . 2 0 . 1 4-0 . 1 8 6 . 1- 7 . 8  mode ra te 
or clay or HH 

> 4  > 31/ 0-60 silt loam or ML or CL A-4 o r  0-5 25-35 5- 15 0 . 6- 2 . 0 0 . 1 8- 0 . 23 6 . 1- 7 . 8  low 
silty clam loam A-6 

>5 0-7 silt loam o r  ML o r  CL A-4 o r  - 25-40 5-15 0 . 6- 2 . 0  0 . 19-0 . 2 3 5 . 1-6 . 5  low 
>3 1 / 2 silty clay loam A-6 

7 - 2 3  silty clay loam CL or CH A- 7 - 40-60 20- 30 0 . 2- 2 . 0  0 . 15-0 . 20 5 . 1-6 . 5  mode rate 

(For the Nolin p ar t  of unit LwB see t he Nolin series . )  

H H H I i--' " 



Map Symb ols 
and 

Soil Series 

MaB , MaC 
Maury 

McC , McD--
McAfee 

Ne--
Newark 

Tab le 1 1 1-2 . E s timated  Engine e ring p'roperties o f  Propo sed S i te Soils (Cont inue d )  

Dept h  t o  Clas s i f ication 1 Coarse 1 t Seasonal I Dep th USDA Texture Unified ASSHO l Fractions P la s t- Availab le 
Bed- High Water f rom Greater Than Liquid icity P ermea- Water 
rock Table Surface USDA Texture Uni fied ASSHO 3 Inches Limit Index ab ility Capacity 

Inches Inches per  
Feet Fee t  Inches Percen t  P e r  Hour In . o f  Soil 

> 5  > 5  O- ll silt  loam ML or CL A-4 o r  0-1 25-35  5-15 0 . 6- 6 . 0  0 . 19-0 . 2 3  
A-6 

l l-18 silt loam o r  C L  or ML A-4 or 0-1 30-40 10-20 0 . 6- 6 . 0  0 . 1 8-0 . 2 2  
s i l t y  clay loam A-6 

1 8- 5 3  sil ty clay loam CL , CH o r  A-6 o r  0-1 3 5-60 20-30 0 . 6-2 . 0  0 . 1 8-0 . 20 
or silty clay MH A-7 

5 3-60 s il ty clay or CH , MH or A- 7 0-1 45- 70 2 5- 3 5  0 . 6-2 . 0  0 . 14-0 . 18 
clay CL 

1 1 / 2- > 3  1 / 2  0- 7 silt  loam ML o r  CL A-4 o r  0-10 2 5-40 5-15 0 . 6- 2 . 0  0 . 1 8-0 . 2 3  
3 1 / 2  A-6 

7-13 s ilty clay loam C L ,  CH A-6 or 0-10 3 5-60 15- 2 5  0 . 6- 2 . 0  0 . 1 3-0 . 2 2  
o r  s ilty clay A- 7 

13-32 s il ty clay o r  CH , MH 
clay or CL A- 7 1- 20 45- 70 2 5- 3 5  0 . 2-0 . 6  0 . 1 l-0 . 1 8 

3 2  limes tone 

>4 1 / 2-
12 /  0-3 6  s i l t  loam HL or CL A-4 o r  - 2 5-35 5 -1 5  0 . 6-2 . 0  0 . 1 9-0 . 2 3 

3 6-60 s il ty clay loam CL o r  HL A-6 o r  - 2 5-50 1 2-20 0 . 6- 2 . 0  0 . 1 8-0 . 2 2 
silt loam or A- 7 
silty clay 

Reaction 

pH 

5 . 1-7 . 3  

5 . 1- 6 . 5  

5 . 1- 6 . 0 

5 . 1- 6 . 0  

5 . 6-7 . 3  

5 . 6- 6 . 5  

5 . 6- 6 . 5  

6 . 1-7 . 8  
6 . 1- 7 . 8  

Shrink-
swell 

P o t ential 

l ow 

low 

moderate 

moderate 

low 

moderate 

moderate 

low 
l ow 

H H H I I--' (Xl 



Table 1 1 1-2 . Est imat ed Engineering Properties of Proposed S i t e  Soils (Concluded) 

Map Symbo ls 
and 

S o i l  Series 

NfB--
Nicholson 

I Season al I lJepth 
Bed- High Water from 
rock Table Surface 

F eet Feet Inches 

>5 1 1 / 2- 0-7 
2 1 / 2  

7 - 2 1  

2 1- 3 4  
34-60 

Clas s i fication 1 

USDA Texture Unified 

s i lt loam ML or CL 

si lty clay loam CL or ML 
or s i l t  loam 
s i l ty clay loam CL or ML 
s ilty c l ay or CH , HE or 
clay CL 

!/ E s t imates based on 100 percent pass ing the 3 - inch s ieve 

l/ Subj ect to rare f loods 

l/ Subj ect to common f lood ing 

�/ Avai l able water capacity e s t imate was reduced be cause of the 
fragipan l ayer 

Source : Weisenberger ( 1 9 7 4 )  

Coar se : I Fract ions P last- Available 
G reater Than Liquid icity Permea- Water 

ASSHO 3 Inches Limit Index ability Capacity 

Percent Inches Inches per 
Per Hour In. of Soi 

A- 4 or - 25- 35 5-15 0 . 6- 2 . 0 0 . 19-0 . 23 
A-6 
A- 6 - 30-40 12-20 0 . 6- 2 . 0  0 . 1 8-0 . 2 2 

4 /  A- 6 - 30-40 1 2-20 <0 . 2  0 . 9- 0 . 12
4/ A- 7 - 45-70 25- 35 <0 . 2  0 . 9-0 . 1 2-

Reaction 

pH 

5 . 1- 7 . 3 

5 . 1- 6 . 5  

5 . 1-6 . 0  
4 . 5- 7 . 8  

Shrink-
swell 

Potent ial 

low 

l ow 

low 
moderate 

H H H 
I 
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Tab le 1 I I- 3 .  Sui t ab i l i ty o f  Indus t r i al P ark S o i ls f o r  Cro p s  an0 P a s tures 

Map Limiting Product- Suitable lanes for 
Symbol S o i l  Name and Short Description Property ivity Row Crops Pasture or Hay 

AsA Ashton s i l t  l o a m ,  0 t o  4 percent None High Wide variety Wide variety 

CyF 

Du 

Hu 

LoB 

LoC 

'laB 

:-laC 

Ne 

N f B  

s l opes 
Deep. we Il-d ra ined soil . on 
s t r eam terraces, with a loamy. 
mod erately permeable subsoil 

Cynthiana-Rock outcrop compl ex. s l o p e ,  Low 
20 to 50 percent slopes coarse 

Shallow, somewhat droughty so i l s  fragments 
with a subsoil that contains 
from 10 t o  more than 30 percent 
coarse limestone fragments 

Dunning s i l t y  clay loam, thick 
surface variant 

Deep , poorly d r a ined s o i l ,  
in floodplains, with a dark 
surface and a clayey slowly 
permeable subsoil 

Hunt ington s i l t  l o a m ,  (0 to 4 
percent slopes) 

Deep, well d rained s o l I ,  1n 
floodplains . with a loamy 
moderately permeable subsoil 

Lowell silt loam, 2 to 6 percent 
s l opes 
Lowell s i l t  loam, 6 t o  12 percent 
s lope s 

Deep. well-drained soi l ,  .... i t h  a 
clayey subsoil w i t h  a moderately 
slow permeab i l i ty 

Maury silt loam, 2 to 6 percent 
slopes 
:iaury s i l t  loam, 6 t o  12  percent 
slopes 

Moderately deep, .... ell-drained 
soil .... ith a c layey lower sub
soil with moderately 510\.1 
permeab i l i  ty 

Newark s i l t  loam (0 t o  4 percent 
slopes) 

Deep, somewhat poorly-drained 
s o i l ,  in floodplains with a 
loamy, moderately permeable 
subsoil 

Nicholson silt loam, 2 to 6 
percent slopes 

Deep, mod erately well-d rained 
soil a slo .. ly permeable 
fragipan layer that restricts 
the movement o f  watfor and roots 

\ol'e tness 

Floods 

Slope 

Slope 

Wetness, 
floods 

Slope, 
wetness 

High 
.mere 
drained 

High 

"l.edium 

High 

High 
where 
drained 

Medium 

Source : Weisenberger (1974)  

N o t  suited 

Corn. soy
beans and 
small grain 

Wide variety 

Corn, tobacco 
and small 
grain 

Wide variety 

Corn, soy
beans and 
small grain 

Corn, tobacco 
and small 
grain 

Tall fescue, 
orchard grass, 
lad ina clover and 
annual lespedeza 

Wide variety 

Bluegra s s ,  t a l l  
f e s c u e  orchard, 
red clover. 
alfalfa , ladino 
c love r ,  and 
sericea lespedeza 

Wide variety 

Tall fescue, 
orchard grass, 
ladino clover, red 
clove r .  and annual 
le.<;oedeza 

Tall f e s c u e .  
orchard g r as s ,  
ladino clove r .  
red clover , white 
clover, and annual 
lespedeza 

Available Organic 
Water Matter 

Capacity Content 

High Moderate 

Low 

High High 

High High 

Moderate Low 

High Moderate 

High Low 

Moderate Low 

Natural 
F e r t i l i t y  

High 

High 

High 

Medium 

High 

Medium 

Medium 
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un u s ua l  va l ue s ; c e r ta i n  e x t reme l y  h i g h va l ue s  from 
l o c a l i t i e s i n fl u e n c e d  by o re depo s i ts h a ve been 
i g n o red . 
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f .  Hydrology 

( 1 )  Sur face Water 

Sur face wa ter features within the general vic inity of the proposed indu s t r ial park s i te include 

farm ponds , sma l l  lakes , and s treams . Sma l l  lake s ,  espe c i a l ly thos e  deve loped on s inkholes , tend to 

lose water to  subsur face drainage and to be recharged by d irect runoff  or by s p r ings . 

Al l s t reams in the general  vic inity o f  the proposed indus t r i a l  park s ite eventual ly f l ow into the 

Kentucky Rive r .  Wh i l e  no s treams ac tual ly cross  the 1 73 . 6  acre s ite , surface runo ff  leaving the 

s ite  f l ows e ither nor theast  into Nor th E lkhorn Creek or sou thwe s t  into Cane Run Creek . These  two 

s treams originate in Faye tte  County near Lexing t on , Kentucky and f l ow in a northwe s terly  d irect ion.  

North E lkhorn Creek is  the largest  stream in the area , b e ing about 68  miles long .  From its  head

waters at the Faye tte-C lark County l ine to a s tream gauging s t ation near Georgetown , Nor th E lkhorn 

Creek drains approximately  1 19 square miles  of ro l l ing farmland . North E lkhorn Creek has an average 

s l ope  of  3 . 42 feet per mile and an average f l ow near Georgetown of approximate l y  1 64 cub ic feet per 

second ( c f s )  (USGS , 1 9 7 7 ) .  Low f l ow frequency curves ind icate that the l owe st  annual  7-day average 

f l ow for Nor th E lkhorn Creek a t  Georgetown may be expected to  be equal to or less  than 0 . 1  c f s  ( 6 5 , 000 

gal l ons per day [ gpd ] ) ,  at  average interva ls  o f  10 years ( Proctor , Davis , and Ray , 1 9 7 7 ) . 

Maximum recorded d i scharge o f  North E lkhorn Creek is 8 5 00 c f s  wh ich occurred on March 5 ,  1 964 

( USGS , 1 9 7 7 ) .  Pub l i shed f lood-prone maps for th is area ind ic a te th is  recorded f l ood did not exceed 

the 8 l0-foot e levat ion contour adj acent to the creek . Measurement s o f  di scharge by Fau s t  ( 19 7 7 )  in

d i c ate North E lkhorn Creek may be los ing wa ter to subsur face drainage in the reach from the gauging 

s ta t ion east  of Georgetown to almo s t  the confluence with Cane Run Creek we s t  of George town .  

There are no large s t orage fac i l i t ies  o r  f lood control  s truc tures o n  Nor th E lkhorn Creek except 

for several low dams tha t  are remnants of  indu s t r i a l  mi l l s  ( see Figure 1 1 1-1 0 ) . The se dams have had 

l i t t l e  effect  on the f l ow charac ter i s t ics  of  the creek (Mu l l ,  1 9 68 ) , but have helped to pond wa ter 

for wa ter company supp l ies . 

There are very l i t t l e  wa ter qua l i t y  data ava i l ab l e  for Nor th E lkhorn Creek or Cane Run Creek , par

t ic�larly in the vic inity o f  the s i t e . Lykins and Smi th ( 19 7 6 )  have des ignated a l l  reaches of  b o th 

c reeks and the ir tributaries as be ing wa ter qua l ity l imited . A wa ter qua l ity l imited s t ream i s  defined 

as  any stream "segment where it is known that water qua l ity does no t meet  appl icab le  wa ter qua l i ty 

s t andards and /or it is not expec ted to meet  app l icab le  wa ter qua l ity s tandards even after the app l ica

t ion of the e f f luent l imitat ions required by Sec t ion 3 0 1  ( b ) ( l ) (A )  • • •  and 3 0 1  ( b ) ( l ) ( B )  • • •  o f  Pub l i c  

Law 92-500" ( Lykins and Smith , 1 9 7 6 ) . Some wa ter qua l i ty data  are ava i l ab le for North E l khorn Creek 

( Jones , 1 9 7 3 ) ; however , these data are based on wa ter sampl e s  col lec ted about 5 miles  down s tream and 
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9 mi l e s  upst ream from Georgetown . Dur ing the 2-year s tudy ( 19 68 and 1 9 69 ) , d i s so lved oxygen con

centrat ions ranged from 4 . 6  to 1 3 . 3  mg/ l and rarely fe l l  be low 5 mg/l ( Jones , 1 9 7 3 ) . The BODS was 

usual ly  l e s s  than 5 mg/l , a l t hough in one case i t  was as h igh as 1 0  mg/ l .  Ammonia concent rat ions 

ranged from 0 . 0 1  to 0 . 9 6  mg/ l  and , for the mos t  part , exceeded 0 . 0 2  g i l  wh ich is the maximum concen

trat ion re commended for o p t imum s urviva l o f  aqua t ic organisms ( Na t iona l Academy o f  Sc iences and Nat iona l 

Academy o f  Eng i neering , 1 9 72 ) .  Jones ( 19 7 3 )  reported a pH range o f  6 .9 t o  8 . 6 .  Data from the George town 

Water Work s '  d a i l y  records (May 1 9 7 6  t o  May 1 9 7 7 )  indi cate that the pH ranged from 7 . 0  to 7 . 9 ;  mos t  

values , howeve r ,  ranged from 7 . 4  t o  7 . 6 .  The water o f  North Elkhorn Creek i s  o f  the cal cium-magne s ium

b icarb onate  type and mode ra te to ve ry hard ( Mul l ,  1 9 68 ) . 

Water qua l i ty samp les we re c o l le cted by Dame s and Moore from the s ites shown on F igure 111- 1 0  

on Jul y  8 ,  1 9 7 7  t o  prov ide more re cent data on North E lkhorn Creek . The wa ter qua l i ty parame ters 

meas ured in July ( s ee Table 111-4) are wi thin acce p tab le l im i t s  set  by the state of  Kentucky ( see Tab le 

111-5)  with th e excep t i on of c o l i form bacteria.  At S tat ion 3 ,  c o l i form bacteria is above a l lowab le 

l im i t s  se t for waters to be u sed for recreat iona l purposes ( total  c o l i form shoul d  not exceed 1 000  

c ol . / l OO ml and/or  fecal  c o l i form shou l d  not  exceed 200 co l . / lOO ml ) .  The high c o l i form leve ls at  

S t a t ion 3 may b e  a t t r ibuted t o  the wa s tewa ter disch arge from the George town Sewage Treatment P lant . 

N i trate and phosphate are not spe c i f ically  l imi ted by S tate wa ter qua l i ty c r i te r i a ;  howeve r ,  they are 

present in concentrat ions conduc ive to eu trophicat ion .  Phosphate concentrat ions of  0 . 0 5  mg/ l  and 

n i trate  concentrat ions of l e s s  than 1 1 0  mg/l have been known to support  plank ton b l o oms and are con

s idered to be typica l o f  organic a l ly enriched and/or  p o l lu ted wa ters ( Na t iona l Academy of Sc iences  

and Nat ional Academy o f  Eng ineering , 1 9 7 2 ; Re id , 1 9 6 1 ) .  

Cane Run Cree k ,  wh ich j o ins North E lkhorn Creek about 4 mi les down s tream from George town , is  the 

second large s t  creek in the are a .  Cane Run Creek h a s  a dra inage b a s in of approxima t e l y  9 . 9 s quare 

m i l e s  and a length of approxima t e ly 1 1  mi les . The ave rage s l ope of  this creek is 9 .49 feet pe r mi l e .  

The headwa ters for Cane Run drain the industrial  and res ident ial parts of  the Lexing t on and Fayet te 

county are a .  Measureme nts by Mul l  ( 19 68 )  ind icate that Cane Run los es water to unde rground drainage 

in variou s  reaches through i t s  cour s e .  The highes t measured f l ow of this creek (Mul l ,  1 9 68 )  wa s 590  

c f s ,  and , except  dur ing heavy r a ins , Cane Run is  pooled  or  dry  dur ing the  summer months . No recent 

s ampl e s  for chemical  ana l y s is of  the wa ter f l owing in Cane Run have been taken. Analysis  of  the s amples  

t aken by Mul l  ( 19 68 )  is  presented in Tab le I l l-6 .  The water i s  hard and one sample  had 0 . 05  mg/ l  o f  

detergent . Detergent and s l igh t l y  higher than ave rage concent rat ions o f  sodium ,  chl or ide , and nitrate 

are ind i ca t ive o f  po l lutants  that originate in re s ident ial and indu s t r i a l  areas . 
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Tab le 111-4 . Chemical  Characteri s t ic s  of North E lkhorn Creek , 
8 July 19 77* 

Parame ter 

Time 
BOD5 
Tempera ture , wa ter , CO 
S pec i f ic c onduc t ance , �mhos /cm 
pH , un its  
Total  d i s s o lved s o lids , mg/ l 
Tot a l  suspended s o lids , mg/ l  
Phos phate , mg/ l  
Nit rat e ,  mg/ l  
Ammoni a ,  mg/ l  
Total alkal inity , mg/ l 
Ch loride , mg/ l  
Sul fate , mg/ l  
Total h ardne s s , mg/ l 
Tot al c o l i fo rm ,  c o l . / 1 00 ml 
Fec a l  c o l i fo rm ,  c o l . / 1 00 ml 
Fecal s trep , col . / 1 00 ml 
Boron , mg/ l  
Ars enic , �g/ l 
Barium , �g / l  
Cadmium , �g/ l  
Tot al ch romium , �g/l  
So lub le iron , �g/l  
Lead , �g/ l 
Magnes ium , mg/ l  
Manganese , � g / l  
Calc ium , mg/ l  
S e  1 enium , �g/ 1 
Mercury , � g / l  
Silve r ,  �g/ l  
Sodium , mg/ l  
Total  Fluoride , mg/l  

1 2 10 
5 . 0  
26 . 5  
320 
8 . 6  
222 . 0  
10 . 0  
0 . 1 3  
0 . 44 
<0 . 0 1  
1 24 . 0 
1 5 . 3 1  
1 5 . 6  
140 . 0  
200 
70 
67 
<0 . 1  
8 . 6 0  
1 1 . 0  
0 . 8  
1 . 2 
6 9 . 0  
0 . 4  
1 3 . 8 5  
5 3 . 8 
46 . 1  
0 . 02  
<0 . 0 1  
0 . 36  
1 3 . 7  
0 . 34 

Stat ion** 

2 

1 2 15 
5 . 0  
2 7 . 0  
320 
8 . 3  
234 . 0  
1 1 . 0  
0 . 14 
0 . 43  
<0 . 0 1  
129 . 0  
16 . 5 9  
24 . 2  
1 5 0 . 0  
1 , 200 
92  
1 2 0  
<0 . 1  
8 . 6 0  
9 . 0  
1 . 1  
2 . 8 
8 1 . 0 
1 . 9 
14 . 3 9  
6 3 . 7  
49 . 7  
0 . 02  
< 0 . 0 1  
0 .43  
28 . 1  
0 . 3 5 

3 

1 0 00 
7 . 0 
28 . 0  
520 
7 . 6  
338 . 0  
1 6 . 0  
1 . 0 2  
1 .84  
<0 . 26 
180 . 0  
3 3 . 1 8  
2 3 . 0  
220 . 0  
4 , 000 
690  
3 , 6 00 
<0 . 1  
8 . 60  
8 . 0  
1 . 3 
3 . 3  
1 09 . 0  
3 . 1  
16 . 3 1  
1 6 6 . 0  
72 . 7  
0 . 0 1  
<0 . 0 1  
0 . 6 1  
5 0 . 0  
0 . 4 3  

*Except f o r  tempe rature and s pe c i fic  conduc t ance ( d e t ermi ne d  in the field)  
all  analyses  were performed by  Howard Laboratories , Day ton , Oh io .  

**Stat ion locat ion shown on F igure 111- 1 0 .  

Source : Dame s & Moore , 1 9 7 7 . 
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Tab le 1 1 1-5 . Kentucky Water Qua l i ty S t andards 

Cons t i tuent Limitat ion 

Col i f orm Bac teria  5000/ 1 0 0  ml 

Dissolved Solids  500 mg/ l  

Arsenic 0 . 0 5  mg/l 

Barium 1 . 0 mg/ l  

Cadmium 0 . 0 1  mg/l  

Chromium ( Hexava len t )  0 . 05 mg/l 

Cyanide 0 . 025 mg/ l  

Fluor ide 1 . 0 mg/ l  

Lead 0 . 0 5 mg/l  

Selenium 0 . 0 1  mg/ l 

S i l ver  0 . 05 mg/ l 

No t e :  Standards are appl i cab le t o  sur face water at 
the po int at wh ich water �s wi thdrawn for use 
for pub l i c  water supp l y .  

Source : Kentucky Dept . o f  Natura l Resources and 
Envi ronment a l  Protect ion ( 4 0 1  KAR 5 : 0 2 5 )  
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( 2 ) Groundwater  

Water  from the surface trave ls downward a l ong vert ica l j o int s and a l ong bedding p l ane s wh ich 

become enlarged through s o lu t io n .  Carbonic acid ( H
2

C0
3

) present in ra inwater is res pons ib le for 

the d i s s o l u t ion of the l ime s tone which is  composed p r imar i l y  of calc ium carbonate ( CaC0
3

) .  Th is 

ac id attacks the l ime s t one mos t l y  a t  the po int of ent rance becau s e  the carbonic acid is used up as 

the wa ter f lows away from the po int of ent rance . This act ion wi l l  gradu a l ly lead to the forma t ion 

of c ave rns . Some t ime s the cav i ty wi l l  become s o  large as to be unab le to support the ove rburden.  

C o l l a p s e  may occur  and s inkho les  wi l l  form .  On  the surface they may appear a s  a hole or  a s  a depres-

s ion depending upon the degree of c o l l a p s e .  The fa l len ma terial may obs tru c t  th e opening s o  tha t the 

s tream appears at  the surface or  it may leave a passage wh ich wi l l  a l low the drainage to  c ont inue 

unde rground . Th is  s ituat i on is shown in cros s sect ion in F igure I I I- I I .  The Lexingt on L ime s tone presents 

an ideal s itua t i on for th is kind of underground channel deve lopment.  I t  occu p i es an area having ge�t l y  

r o l l ing t opography and much porou s soi l .  Seve ra l cave rns and spr ings are assoc iated w i th the Lexington 

Lime s tone . 

Roya l Spr ing . The mos t  import ant spr ing t o  the area �s Royal  Spr ing wh ich surfaces at the foot 

o f  C o l lege S treet in George town . It was f ir s t  d i s c overed in 1 7 74 and s erve s  as the water supply to  

the t own . The f l ow o f  the spr ing is h igh l y  variab l e .  It  ranges from 0 . 5  mgd dur ing ve ry dry periods 

t o  a rec orded h igh o f  55 mgd . The exact  land ma s s  wh ich c ons t itutes the recharge area o f  Roya l Spr ing 

is not known . However , it is certain that there are two pr incipal areas , the headwa ters o f  Cane Run 

l ocated approx imat e l y  1 2  miles  t o  the sou the a s t  of Roya l Spr ing and the area s ou th of Lemons M i l l Road . 

The proport ion o f  f l ow c on t r ibuted by each s ource is unknown ( Wharton , 1 9 7 7 ) . 

In an e f fort  to de termine whether a maj o r  condu it  to Roya l Spr ing was below the proposed s it e ,  

a dye study  was conducted b y  Dame s and Moore dur ing the summe r of 1 9 7 7 .  The samp l ing area is  shown 

in F igure 111- 1 2 .  Dye was introduced at four s ites at di f ferent t ime s .  These  s ites were Senge S ink , 

located 0 . 2  mi les  wes t  o f  the gas i fier s it e  ( s ite  4 ) , two swa l l ow holes  located in the northeast and 

n orthwe s t  corners of the park s ite  ( s ite  1 & 3 )  and Sharpe S ink l ocated approxima te l y  0 . 8 mi les  from 

the park s ite ( s ite  5 ) . 

Dye int roduc ed at Senge S ink appeared at Roya l Spr ing ( Path 1 0 )  in less  than 24 hours  ind i ca t ing 

a ve loc i t y  of 3 6 00-39 50 feet/day . Dye introduced into Sharpe Sink appeared at the E lkhorn Rive r at 

po int 12 ( Pa th 1 4 )  s ixt een days after its  introduc t ion.  Dye introduced into the s inkho le #1 on the s i t e  

was neve r de tected . Dye int roduced into s inkho le # 3  appeared i n  a farm pond one hundred feet eas t 

o f  the s ink f ifteen minu tes l a t e r .  Eigh t days l ater it appeared in a farm pond 500  feet farthe r down 

the dra inage ( p o int 1 7 )  and in a sma l l  s tream approxima tely  4000 feet down drainage ( po int 1 9 ) . 
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Tab l e  111-6 . Chemica l Ana lysis  of Wa ter from Cane Run Creek 

Parameter  

pH , un its  

Temperature , ° c  
Dete rgent s ,  mg/ l  

S i l ica , mg/ l  

Iron , mg /l  

Mangane s e ,  mg/l 

Calc ium , mg/ l  

Magne s ium ,mg / l  

Sodium ,  mg/ l  

Potass ium , mg/ l  

Bic arbonat e ,  mg/ l  

Carbona t e , mg/ l  

Su l fate , mg/ l 

Ch loride , mg/ l  

Fluoride , mg/ l  

Nitrate , mg/ l 

Phos phoru s , mg/ l  

D i s s o lved Sol ids , mg/ l 

Spe c i f ic Conduc t ance �mhos  

Hardne ss  (as  CaCo3 ) 

Source : Mu l l ,  1968  

Sample Collected  
5/4/67  1 2/ 6 / 6 7  3 / L 2 / 68 

7 . 9  7 . 8 7 . 3  

1 7  1 0  7 

. 0 5  . 0 0  

8 .4 1 0 . 0  6 . 9  

0 . 0 7  0 . 0 2  0 . 1 0  

0 . 00  0 . 0 2  0 . 0 1  

74 84 . 0  5 7 . 0 

6 . 1  7 . 3  5 . 4 

7 . 0 8 . 6 7 .4 

1 . 2 1 . 8 2 . 1  

1 7 9 . 0 1 9 4 . 0  1 3 2 . 0  

o o o 
45 . 0  6 5 . 0  3 7 . 0  

1 8 . 0  14 . 0  14 . 0  

0 . 3  0 . 4  0 . 7  

13 . 0  1 7 . 0  1 7 . 0  

1 . 0 1 . 4 

26 7 . 0 28 9 . 0 225 . 0  

2 10 . 0  240 . 0  1 6 7 . 0  

438 . 0  48 0 . 0  360 . 0  
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We l l  wa t er leve ls and topographic  contours ind icate  that th ere i s  a divide present  �n the north-

e as t  corner o f  the indu s trial  park .  Th i s  d ivide  encompasses  the s inkho le tes ted o n  the s i t e .  

From thes e dat a ,  the fo l l owing conc lus ions are reached : 

• Path 1 0  b etwe en Senge S ink and Roya l Spr ing represents a maj o r  condu i t .  

• The land area nor thea s t  o f  the topographic  divide doe s  no t contain a maj o r  
condu it and dra ins E lkhorn Creek ins tead o f  Royal  Spr ing . Sub s urface drainage 
from North E lkhorn Creek a l ong the northe as tern corner of the indu s trial  park 
fo l l ows surface dra inage patt erns to Path 2 1 .  Although the dye inj e c t ed in 
the northe as te rn s inkho le was never de tected , it is probab le that this are a 
also  fo l l ows surface drainage patterns to North Elkhorn Creek. 

• The rema ining land area in the indu s t r i a l  park probably dra ins into Royal 
· Spring . Wh ether there is  a maj o r  pathway to the spring bene a th the indu s t r ial 
park or wh ether the groundwater from the park interact s  wi th the condu i t  de
s ignated as Path 10 c annot be determined from the exi st ing info rma t ion.  

Other  Springs . Other sma l l  s pr ings found in this general area are not flowing as cons tan t l y  as 

Royal Spr ing .  Thes e  spr ings occur at  e l evat ions greater than 8 1 0  feet above me an sea leve l (ms l )  and 

are cons idered to be we t we ather springs . The recharge areas for the s e  spr ings are s ign i ficant l y  sma l ler  

and condu i t  feeders to the s e  spr ings are not l ikely to  be we l l  deve loped or  gre a t l y  enlarge d .  

( 3 ) Water  Qua l i ty 

Royal Spr ing . The qua l i ty o f  wa ter d ischarging from Roya l  Spr ing i s  we l l  docume nt ed . Pub l i c  

H e a l t h  S e rvices ana lyses exi s t  and variou s  au thors have pub l i shed chemi cal analyses o f  water  from Roya l 

Spr ing ( Mu l l ,  1 9 68 ; Faus t ,  1 9 77 ) .  In general , the water qua l ity  from Roya l  Spring has dec l i ned  ove r  

the years . Tab le 1 1 1- 7  indicates  a general  increase in concentrat ions o f  total d i s s o lved s o l ids , chloride , 

sul f at e ,  magnes ium and calc ium ove r 26 years o f  report ed analyses ( Dame s and Moore , 1 9 7 7 ) . 

Fluctua t ion in the water  qual i ty o f  spr ings in this area is a l s o  direc t ly related to s eason of 

the year , numb er o f  consecut ive we t or dry years , and precipi tat ion events in the spring ' s  recharge 

are a .  Water , mov ing down through the s inkho les  to the s o lu t ion channe ls  of  the l ime s tone aqui fe r ,  

i s  not sub j e cted to  the s ame f i l t r a t ion proc e s s e s  as water moving through the s o i l  and porou s  bedrock 

horizons . Therefore , f i l t rat ion i s  not as  e f f i c i ent ( Dame s and Moore , 1 9 7 7 ) .  

We l l  Wat e r .  I n  genera l , rocks of  the Lexing t on and Eden forma t ions ( s ee  F igure 1 1 1 - 1 3 ,  Area 1 )  pro-

duc e s u f f ic i ent wa ter  for dome s t ic supply when pumped . The we l l s  comple ted in thes e forma t ions typi-

c a l ly y i e l d  at leas t 500  ga l lons per  day and s ome we lls  in areas adj acent to large r s treams may produce 

4 3 2 , 000 gal lons pe r day . 

We l l s  compl e t ed i n  the Cynth iana Forma t ion Area 2 vary in the i r  capac i ty to y i e ld wat e r .  Usua l l y  

we l l s  d r i l led i n  the we s tern and sou thern areas o f  S c o t t  County produce  s u f f i c i ent  water  f o r  dome s t i c  

use  ( 1 00 t o  500 gal lons per  day) but may be  ins uf f ic i ent dur ing dry periods ( Fau s t , 1 9 7 7 ) . We l ls 

dr i l led in Area 3 general ly do not produc e s u f f i c ient wa ter  for dome s t ic demands except  when located 
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Tab le 1 I I- 7 .  Analysis  of Water from Roya l Spring 

Samp le C o l lected 

Parame ter 8/4 / 7 7
1 

8 / 1 3 / 7 5
2 

5 / 27/68 3 
1 2/ 2 7/ 5 1

3 

pH 7 . 6  7 . 5  8 . 0  
Suspended  s o l ids , mg/ l  1 .0 
BOD , mg/ 1 1 .0 
TDS ,  mg/ 1  37 6 .0 370 258 20 1 
Ch loride , mg/l 32 . 5  36 1 2  3 . 5  
Su lfate , mg/ l  5 0 . 3  5 9  40 25 
To tal  f l oride , mg/ l  0 . 68 1 . 0  0 . 6  1 . 6 
Ammonia , mg/l 0 . 1 9 
Nitra te , mg/ l  2 . 7 1  7 . 1  18 . 0  2 3  
Phosphorus ,  mg/ 1  0 . 59 
Total a lkal inity , mg/ 1 204 . 5  
Tot a l  hardne s s , mg/ 1  2 5 1 . 5 270  199  329  
Boron , mg/ l  <0 . 1  
Magnes ium , mg/ l  2 . 5  8 . 5  5 . 4 3 . 9  
Calc ium ,  mg/ l 84 . 4  9 3  7 1  58 
Sodium , mg/ 1  20 . 8 5  2 2  6 . 2  2 . 0  
Ars enic , fl g/ l <0 .4  
Barium , fl g / l  80 . 0  
Cadmium ,  flg / l  1 .4 
Total  chromium , flg/ l 3 . 7  2 
Soluble iron,  flg / l  99 . 0  940 140 . 0  1 6 0 . 0  
Lead , fl g / l  22 . 0  
Manganes e , fl g /  1 32 . 0  6 0  30 40 . 0  
Selenium , tJ- g / l  <0 . 0 1  
Mercury , tJ- g /  1 0 . 9  
Silve r , flg / l  1 . 2  
S i l ica , flg/ l 6 . 9  5 . 6  8 . 3 
Potass ium , flg / l  2 . 8  1 . 7  1 . 0  
Bicarbonate ,  fl g / l  240 1 7 6  1 4 3  
Spe c i f ic conduc t ance , flmhos 5 08 5 7 0  420 329 

lCo l le c t ed for Dames and Moore , 1 9 7 7 ; analysis  by Howard Laboratori es , Dayton ,  Ohio . 
2 
3S ource : Faus t ,  1 9 7 7 . 

Source : Mul l ,  1 9 68 . 
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in val ley s .  None o f  the s e  we l l s , howeve r ,  are de pendab l e  in dry weathe r .  I f  a we l l  pene trates  a l ime-

s tone s o lu t ion condu i t  recharge d by s t ream f l ow ,  it cou l d  support large capaci ty indu s tr ia l we l ls 

( Fau s t ,  1 9 77 ) .  

Water we l l s  in the indu strial  p ark s ite area h ave been me asured by variou s worke rs (Mu l l ,  1 9 68 ; 

Fau s t , 1 9 77 ) . We l l s  with water-l eve l me asurements ava ilable in the area of the industrial  park s ite 

are shown on F igure I II- 1 2 .  Mos t of  the we l ls in this area are no longe r u sed for a dome s t ic supply 

due t o  the ava i l ab i l i ty o f  a municipal  supp l y .  On ly one we l l ,  B ,  me asured for this report was be ing 

pumped cont inuou sly for s tock supp l y .  The r e s t  of the we l l s  we re inac t ive . 

Data on the qua l i ty o f  groundwater from we l l s  in the general area o f  the indu s t r ia l  p ark s ite h ave 

been pub li shed in previ ou s  reports ( Mu l l ,  1 968 ; Palmquis t and Hal l , 1 9 5 3 , 1 9 60 , and 1 9 6 1 ; Fau s t , 1 9 7 7 ) . 

In add i t i on , three samp les  o f  we l l  water  were analyzed for this report . Tab le I II-8 is a summary o f  

the variou s  chemical  analyses  o f  wat e r  from we l l s made for this report and from previous report s .  The 

three water we l l  samp l e s  analyzed for this report repres ent variou s  aspe c t s  of the groundwa ter aqu i fers : 

Sampl e  A is from a shal low we l l  ( le s s  than 1 5  feet  deep)  on a topographic h igh . 
I t  may represent a soil  or pe rched water t ab l e .  

Sample B is  from a we l l  that i s  be l i eved t o  pene t rate  the ma in feede r condu it 
to  Royal  Spr ing . The wa ter  obtained from this we l l  is a repre sentative s amp l e  
o f  the groundwa ter from the maj o r  aqui fe r .  

Sample  C is from a wa ter  we l l  
s ame e levat ion as the spring .  
represents  groundwater from a 
that is f l owing t owards North 

located north of Royal Spring and at  the 
It is b e l i eved that this  wa ter s ampl e  

minor o r  secondary source of  recharge 
E l khorn Creek rather than Royal Spring .  

In gene ral , water  obtained a t  dep ths l e s s  than 1 000 t o  2000 feet be low s t ream leve l i s  a c a l c ium-

magnes ium-b icarbona t e  type wh i l e  deeper wa ter is sal ine or a sodium-chloride type . Some shal lowe r 

we l l s ,  howeve r ,  produce s a l i ne wa t e r .  Ham i l t on ( 19 50)  a s soc i ated the occurrence of saline wa ter with 

fau l t s  and a s s o c i ated j o ints . 

g .  Air 

The topography of the George town reg i on ( wi th in a 2 0-m i l e  radius)  is  gently rol l ing and c ove red 

with crop s  and dec iduou s t rees . There are no m�j o r  wat e r  bodies nearby to mod i fy the cont ine ntal-type 

c l imate . The d i f fe re nce b e tween the h igh e s t  and lowe s t  temperatures of the year is approxima t e ly 1 00°  

Fahrenheit  ( F )  o r  56°  Cent igrade ( C ) , wh ile  the di fference between me an summe r temperatures and me an 

w int e r  t emperatures  is 44° F  ( 24 ° C )  ( Nat ional Oce anic and Atmos pheric Adminis trat ion [ NOAA] , 1 9 7 3 ) . 

P rec ip itat ion is mode rat e  ( annua l  ave rage total  44 . 5  inche s ,  1 1 30 mi l l ime ters ) and q u ite evenly d is-

t r ib u t ed through ou t  the year , wi th autumn be ing the dr i e s t  season ( NOAA, 1 9 73 ) . Thunde rs torms are 

frequent during spr ing and summe r .  Tornadoes are le ss  common than in s tates  to  the we s t  o f  Kentucky , 
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but they are , neverthe les s , a threat , particularly from March through June . Average wind speed is 

approxima t e l y  1 0  miles per hour ( 16 k i l ome ters per hou r )  and the prevail ing d irect ion i s  from the south 

or south-southwe s t  dur ing a l l  months . 

Reg ional air  po l l u t ion potent ial  is grea te s t  dur ing l a te summer and autumn when ant icyc lones are 

mos t  l ike ly to s tagnate over the eas tern part of the country trapping air po l l u t ion b e l ow the mixing 

laye r .  Loc a l l y ,  a i r  pol lut ion is greates t  when shal low early morning invers ions trap local  po l lutants 

within a few hundred feet ( 100 to  300 me ter s )  o f  the ground . These pol lutants are normal ly d i spersed 

by mid-morning when the invers ions are e l iminated by surface heat ing due to solar ins o l a t ion.  

( 2 )  Emi s s ion Standards 

The State o f  Kentucky has e s t ab l i shed Air Contaminant Concentration S t andard s , both pr imary and 

secondary ( Kentucky Department for Natural Resources  and Env ironmental Protec t ion ( DNRE P )  1 9 7 5 ) .  Pri-

mary amb ient air  qua l ity  s t andards define leve ls  o f  air  qua l ity  wh ich the commi ss ion j udges  are neces-

s ary , wi th an adequate margin o f  safety , to  prote c t  the pub l ic hea l t h .  Secondary amb ient air  qua l ity  

s tandards define leve l s  o f  air  qua l ity wh ich the commiss ion j udges are  necessary to  prote c t  the  pub l ic 

wel fare from any known or ant ic ipated adverse e ffec t s  o f  a po l lutant . The s tandards wh ich sha l l  appl y  

to  any s ing le  po int locat ion f o r  the po l lutants wh ich coul d  conc e ivab ly be emitted  from the proposed 

deve lopment are pre sented in Tab le  111-9 . 

( 3 )  Air Qua l ity  

Amb ient air  qua l ity concentrat ion l imits  for  priority  c las s e s  as  e s tabl i shed by 40 CFR  5 1 ,  a s  

ame nded , a r e  given i n  Tab le 111- 1 0 .  Priority c lass i ficat ions have des ignat ions from I to  I I I ;  I repre-

sent ing grea test  po l lut ion and III the leas t .  The proposed s i t e  i s  wi thin the DNREP B lue Grass Air 

Qua l it y  Control Reg ion . Thi s  region is  c las s i fied as Prior ity II by the DNREP ( 19 7 5 )  for particulate 

matter and Priority III  for su l fur oxide s ,  c arbon monox ide , n itrogen d ioxide , and pho tochemical oxi-

dants (hydrocarbons ) .  

The proposed s ite fa l l s  within an area des i gnated by the EPA as Class  I I  in wh ich the increase 

in sulfur d ioxide and part icul ate concentrat ions contributed by a new source or sources may not exceed 

the s igni f icant deter iorat ion inc rements shown in Tab le  111-1 1 ,  ( PL 9 5-95  Clean Air Ac t as  amended 

August 7 ,  1 9 7 7 ) .  

Tab le 111-1 1 .  Max imum A l l owab le Increase  o f  Air  Pol lutants 

Po l lutant Max imum Al lowab le  Increase 

Part iculate Matter : 

Annual Geome tric  Mean 
24-Hour Max imum 

Sul fur Dioxide : 

24-Hour Max imum 
3-Hour Max imum 

Annual Ar ithme t i c  Mean 

1 9  
3 7  

9 1  
5 1 2  

2 0  

3 
( �g/m ) 



1 I I- 36 

Tab l e  111-8 . Chemical  Analys is  of Se lected Water We l l s  

Chemical Anal;):':s is  
Sample Sample Sample Samp le  

Parame ter Al B l C l Mu1 1 2 

pH 7 . 4 7 . 4 7 . 1  7 . 6  

Suspende d so lids , mg/ l 3 . 0  48 . 0  35 . 0  

BOD , mg/ l  3 . 0  1 0 . 0  1 1 . 0  

TDS , mg/ !  2 5 6 . 0  3 2 0 . 0  3 7 6 . 0  4 1 6  

Ch loride , mg/ l  2 . 4  5 5 . 5  3 7 . 1  48 

S u l f at e ,  mg/ !  2 5 . 0  8 . 8  6 5 . 7  7 5  

Total  fluoride , mg/ l  0 .44 1 . 0 1  1 . 0 1  0 . 8 

Ammoni a ,  mg/ l  0 . 1 2  0 . 2 3  < 0 . 1  

Ni trate , mg/ l 5 . 30 0 . 6 6  2 . 8 2  1 1  

Phos phoru s ,  mg/ l  0 . 2 5  0 . 5 1  0 . 3 5  

To tal  a l kal inity , mg/ !  1 5 0 . 0  26 1 .0 1 7 2 . 0  

Total  hardnes s ,  mg/ l  188 . 0  200 . 0  2 5 6 . 0  2 7 7  

Boron , mg/ l  <0 . 1  <0 . 1  <0 . 1  

Magnes ium , mg/ l  2 . 8 9  9 .4 6  3 . 6 9  1 2  

Calc ium ,  mg/ l 64 . 8  68 . 6  1 00 . 0  9 1  

Sodium ,  mg/ l 4 . 2 1  30 . 9  23 . 9  3 2  

Ars enic , fJ-g/ l < 0 . 4  < 0 . 4  <0 . 4  

Barium, fJ-g/ l  1 3 . 0  4 1 0 . 0  380 . 0  

Cadmium, fJ-g / !  0 . 9 4 . 1  1 6 . 6  

Total chromium , fJ-g / l  2 . 8  14 . 0  2 . 9  

So lub le i ron , fJ-g/ l  9 . 0  8 . 0  7 . 0 200 

Lead , fJ-g/ l  1 . 3  6 3 . 2  9 7 . 0  

Mangane s e ,  fJ-g/ l  0 . 7  8 2 .4 9 99 . 0 2 0  

Selenium ,  fJ-g/ l < 0 . 0 1  0 . 04 0 . 06 

Mercury , fJ- g / l  < 0 . 1 < 0 . 1  <0 . 1  

S i lve r ,  fJ- g / l  0 . 6  0 . 9  1 . 2  

1 Sampled  for this  report July 20 , 1 9 7 7  ; analyses by Howard Laboratories , Dayton , Ohio . 

2Source : Mul l ,  1 9 68 
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Tab l e  1 11-9 . State  of Kentucky Air  Qual i ty S t anda rds 

Pol lu tant 

3 Sul fur Oxides ( S02 ) ,  � g/m 
Annua l  a r i thme t ic mean , not to  exceed 
Maximum 24-hour ave rage 
Maximum 3-hou r  average 

Primary 
Standard 

80 ( 0 . 0 3  ppm )  
3 6 5  ( 0 . 14 ppm) 

( 2 )  Part icu late  mat t e r  

( 3 )  

( 5 )  

( 6 )  

( a )  Suspended p articu l ates , �g/m3 

Annual geome tric  mean , not to exceed 7 5  
Maximum 24-hour ave rage 260 

( b )  S e t t l eable  part iculates ( du s tfal l )  
( Tons / s quare mi l e /month me asured as 
total  wat e r  s olub les & insolub l e s )  
Maximum 3-month ave rage 

( c )  Soil ing index 
Annual geome t r i c  mean , not to  exceed 

Maximum 3-month ave rage 

Maximum 24-hour ave rage 

3 Carbon monoxide , mg/m 
Maximt m 8-hour ave rage 
Maximum I-hour ave rage 

Photo chemical  oxidant s (measured 
as ozone) �g/m3 
Maximum I-hour ave rage 

Total nonme thane hyd r ocarbons 
(me asured as C ) , �g/m3 
Maximum 3-hour morning average 
( 6  t o  9 A . M . )  

° ° d  / 3 N � t rogen ox� e s , �g m 
Annua l  arithme t ic  mean , not to exceed 

6 . 0 COR/ lOOO 
l inear f t .  

1 0  ( 9 . 0 ppm) 
40 ( 35 . 0  ppm) 

1 6 0  ( 0 . 08 ppm) 

1 6 0  ( 0 . 24 ppm) 

100 ( 0 . 5  ppm) 

Secondary 
Standard 

1300 ( 0 . 5 0  ppm)  

60  
150  

15  ( 5 . 2 5 /  gm/ s q .  
me ter/mo . )  

0 . 4  COR/ lOOO 
l inear f t .  

0 . 5  COR/ I OOO 
1 inear f t .  

0 . 3  COR/ l OOO 
l i near f t .  

Same as  P r  ima ry 
Same as Pr imary 

Same as Primary 

Same as Prima ry 

Same a s  Primary 

Source : Kentucky Departme nt for Natural Resources and Envi ronment al Protect ion, 1 9 7 5 .  
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Tab le 111- 1 0 .  Amb ient Air Qual ity Concentra t i on Limi ts  for Priority  Classes  

SULFUR OXIDES 

Annua l  Ari thme t ic Mean 
24-Hour Maximum 

3-Hour Maximum 

PARTICULATE MATTER 

Annua l  Geome t r i c  Mean 
24-Hour Maximum 

CARBON MONOXIDE 

8-Hour Maximum 
l-Hour Maximum 

NITROGEN OXIDES 

Annual Ari thme t ic Mean 

PHOTOCHEMICAL OXIDANTS 

Pr iority I ,  
GREATER THAN 

1 00 
4 5 5  

9 5  
3 2 5  

14 , 000 
5 5 , 000 

1 10 

1 95 

3 
*Any concentrat ion above 1 300 �g/m 

Pr iori ty I I  
FROM TO 

60 
260 

1 300* 

60 
1 5 0  

1 0 0  
455  . 

9 5  
.us 

Pr iority I l l ,  
LESS  THAN 

60 
260 

1 300 

60 
1 5 0  

1 4 , 000 
5 5 , 000 

1 10 

1 9 5  

Sour ce : Code o f  Federal Regu l a t ions , Protect ion o f  the Env ironment , Vo l .  40 , Part 5 0 ,  July 1 ,  1 9 7 6 .  
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O f  the air  qua l i ty monitoring s tat ions DNREP operates in the B lue Grass Reg i on ,  e igh t are with in 

20 miles  of the indu s trial  p ark s i t e .  Figure 111-14 shows the loc a t ion of thes e s ta t ions rel a t ive t o  

the town of George town and the s i t e  area ( the s ta t ion a t  Winches ter is  a l s o  inc luded s ince it  �s 2 3  

m i l e s  from t h e  s i te) . Four of the s t a t ions are located within t h e  c i ty l imits  of  Lexing t on ,  a c ity wh ich 

contains a modera te numb er of contaminant-em i t t ing industries .  The other  s tat ions are located in towns 

with l igh t or no indu s t r ies . The f ish hatchery s ta t ion provides  a convenient measure of regi onal back-

gr ound air  qua l i t y  s ince i t  is is o la ted from both indus trial  deve lopme nt and vehic u l a r  t raf f i c .  

F igure I I I- I S  presents variat ion i n  the contaminant concentrat ions of  total  suspended particulates 

( T5P) , sul fur d i oxide ( 50
2 ) '  n i trogen oxides ( NOx) , carbon monoxide ( CO) , nonme thane hydrocarbons ( HC) , 

and photochemi cal  oxidant s from 1 9 74 through 1 9 76 (mo s t  recently ava ilab le data)  from the Lexing t o n ,  

Frank fort , Winch es ter , Cynthiana and the f i s h  hatchery s ta t ions . The emi ss ions from t h e  four Lexingt on 

s tat ions have been ave raged for convenience . The primary Kentucky a i r  qua l i ty s tandards are a l s o  shown 

for c ompar ison .  There is no consis tent trend toward improving or de teriorat ing a ir qua l i ty in the region.  

The Ke ntucky Department for Natural Resources and Envi ronme n t a l  Protect ion ( 19 75 )  requires the 

regi s t ra t i on o f  a l l  s igni f icant indu s trial  air contami nant s ources . The es t ima ted control led emiss ions 

from a l l  maj or  reg i s tered sources within a 20-mi le rad ius o f  the s it e  a re presented s epara t e ly for 

each contaminant in F igure 111-1 6 .  The high es t leve ls of emi s s ions are , by far , fr om the indu s tr ia l  

deve lopme nts located i n  Lexing t on ,  8 to  1 0  mi les south o f  the s it e .  A s econd important  source � s  �n 

the vic inity o f  Vers a i l les , 10 mi les  sou thwe s t  of the s i t e .  

There are no ident i f ied nonat t ainme nt o r  noncomp l iance are as wi thin the B lue Gras s A i r  Qual i ty 

Contr o l  Reg i on .  Cons eq uent ly , this regi on was not required to submi t a s tate imp lementat ion plan to  

the  EPA  under the  1 9 74 Clean Air Ac t Amendments . However ,  the  C lean Air  Ac t was amended in Augu s t , 

1 9 77 and dire c t ive s towards s ta t e  impl ementat ion plans and plan requirement s for nonattainment areas 

have been mod i fied . The imp l ic a t ions o f  these  change s towards the B lue Grass  Air Qua l i ty Cont rol Regi on 

are not c lear and mus t  awa it  State  and Federal examinat ion o f  and c ompl iance wi th the amendments . 

h .  No ise  

Dame s and Moore ( 19 77 )  c onduc ted a sound survey near the  proposed indus trial park s i te . Measure-

ments of amb ient background s ound leve ls we re made at f ive loca t ions . Th ese loca t i ons are de scribed 

in Tab le 1 11-1 2 .  

Tab le 1 1 1- 1 2 .  Amb ient Sound Leve l Measurement Loca t i ons 

Measurement Loca t ion 

1 
2 
3 
4 
5 

De s c r i p t ion 

Lemons Mi l l  Rd . - NE corner of s ite 
Clayton Ave and Avondale S t .  
Georgetown Col lege on Col lege S t .  
Scroggin Park Rd . and Showa lter  Dr . 
Lemons Mi l l  Rd . - NW c orner o f  s ite 



Fish Hatchery • 

II I-40 

Frankfort 
• 

Georgetow�, 

I N D UST R I A L  PA R K  S I T E  /' 

o 10 MILES 
LI ____ .1..-___ --'1 

SCALE 

SOURCE: K E NTUCKY DEPARTMENT 
OF NATURAL RESOURCES 
AND ENVI RONMENTAL 
PROTECTION. 1 9 1 7  

F I G U R E  1 1 1 - 1 4 

Cynthiana • 

LOCAT IONS O F  B LU E  G RASS R EG I ON 
A I R  QUALITY MO N I TOR I N G  STATIONS 

• 
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T H E  I N D UST R I A L  PAR K  S ITE AR EA, 1 974-1 976 



Fish Hatchery • 

Frankfort 
• 

1 I I- 4 2  

ManuFacturer 
• 

TSP 3.0 
He 173.9 

Georgetow�n 
TSP 11 0 

HC 56.2 • 
lSI- 1613 8 
NOt 4 1 . 0  

502 107 0 
C O  6 . 0  
H e  4708 0 

I N DUSTR IAL  PARK S ITE """"" 

- N -

� 

Midway • 

Versailles • 
TSP 2089 4 
N021594.0 
502 1665.0 
CO 53.0 
H e  1199.0 

TSP 8 . 3  
NOr O I  
502 0.5 
CO 0.2 
HC 0 1  

o 10 MILES 
LI ________ � ________ -JI 

S C A L E  

S O U R C E :  K E N T U C K Y  D E P A R T M E N T  

O F  N A T U R A L  R E S O U R C E S  

A N D  E N V I R O N M E N T A L  

P R O T E C T I O N .  1 9 7 7  

F I G U R E  1 1 1 - 1 6  

Cynthiana • 
TSP 157.0 
NOil 4 4 0 

502 80.0 
CO 4.0 
He 444 '" 

• Poris 

TSP 242 8 
NOt 2 0  

Avon • 
T5P 195 0 
NOt 6 3 . 0  
SOz 96 0 
CO 8.0 
He 4 0  

5 0 2 1 .0 
HC 38 0 

inchester 
• 

TSP, N02, S02' CO, AND HC EMISSIONS FOR VAR I O US SOU R C ES 
IN  T H E  V IC I N ITY O F  G EO R G ETOWN , K ENTUC KY 

( in tons per year) 
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Tabl e  I I I- l 3 .  Summary o f  S tat ist ical A-We igh ted Sound 
Leve ls in De cibe ls 

TIME 
7 / 6 / 7 7  7 / 6/ 7 7  7 / 6 / 7 7  7 / 6 / 7 7  

Loca t ion 1 0 750 1 4 1 3  20 23 2338 

L9 0  4 1  36 38 40 

L5 0  44 40 40 4 1  

6 1  5 5  55  45 

63  5 9  5 7  5 2  

58 . 7  

60 . 6  

5 2 . 0  

6 1 . 1  

7 / 6 / 7 7  7 / 6 / 7 7  7 / 6 / 7 7  7 / 6 / 7 7  
Locat ion 2 0840 1453 2050  0044 

L9 0  4 0  4 3  42 39  

L5 0  44 48 46 4 1  

LlO 53  56 5 1  49 

Leq 53  5 6  5 1  5 2  

Leq ( 24)  5 3 .4 

Ld 54 . 1  

Ln 52 . 0  

Ldn 5 8 . 8  

Note : Lx - A-we igh ted sound leve l exceeded X-% o f  the t ime dur ing the 
me asurement period.  

Leq ( 24 )  - Twenty- four hour average sound leve l .  
Ldn - Day/Nigh t ave rages  sound leve l .  N igh t t ime ( 2 200-0700)  sound 

levels  pena l ized by 1 0  d B .  

Source : Dame s & Moore . 1 9 7 7  



Loc a t i on 3 
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L50  

Loc a t i on 4 

L9 0  
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L1 0  
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Ldn 
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Tab le 111- 1 3 .  Summary of Stat is t ic a l  A-We igh ted Sound 
Leve ls  in Dec ibe ls  ( Cont inued ) 

TIME 
7 / 6 / 7 7  7/6/ 7 7  7 / 6/ 7 7  7 / 6 / 7 7  

0924 1 5 50 2 12 3  0 1 1 2 

4 7  45 44 44 

5 2  4 7  45  45 

5 7  5 2  5 1  4 9  

5 5  49  49 47  

50 . 7  

50 . 2  

47 . 0  

5 4 . 0  

7 / 6/ 7 7  7/6/ 7 7  7/ 6/ 7 7  7 / 6/ 7 7  
1 0 1 5  1 6 30 2 15 6  0 145 

4 1  4 3  4 2  4 2  

47  49  444 43  

6 3  6 5  54 47  

6 3  6 5  5 1  4 5  

6 0 . 9  

63 . 0  

45 . 0  

6 1 . 3  



Loc a t i on 5 

L9 0  

L50 

I I I-45 

Tab le 1 11- 1 3 .  Summary of Stat is t ical  A-We igh ted Sound 
Leve ls in Decibels  ( Conc luded)  

TIME 
7/ 6 / 7 7  7/ 6 / 7 7  7/6/ 7 7  7/6/ 7 7  

1 143 1 7 04 2 230  001 0 

40 40 41 44 

46 45 43 45 

6 5  6 5  5 5  47  

66  7 0  68  54  

6 6 . 5  

68 . 5  

54 . 0  

67 . 2  
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A s ummary of the res u l t s  of  this survey are shown in Tab le 111- 1 3 .  Meas ureme nts we re made when 

the re were no uncharac t e r is t i c  act iv i t ies on the s i t e .  Trucks from nearby indus tr ial fac i l i t ie s  and 

automo b i l e s  are the maj or cont ribu tors to amb ient sound l eve ls . 

a .  Terre s trial  Ecosys t em 

( 1 ) Vege t a t ion and Hab i tat  

2 .  Biological  Envi ronment 

The s tudy area l i e s  wi th in the Inner Bluegrass Sect ion o f  the We s tern Mesophy t ic Fores t Regi on 

( Braun , 1 9 50 ; Wharton and Barbou r ,  1 9 7 1 ) .  Exc e p t  in iso lated areas in the gorges  o f  the Kentucky R iver 

and its  tr ibu t ari es , no areas of  natura l  vege tat ion rema in ( Braun , 1 9 50 ) . Wh i l e  o l d  fores t trees such 

as  oak , sugar maple ,  b lack wa lnu t and w i l d  cherry o ccur throughou t  the are a ,  it is  impos s ib le to cons truc t 

a p i c ture of the origi na l  fores t cond i t i on .  I n  general , howeve r ,  the Wes tern Mesophy t ic Fores t Regi on 

i s  cons idered  t o  be t rans i t i onal i n  tha t  i t  is not chara c terized by a s ing le c l imax type of fores t .  

The Inner B lue Grass Sect ion contains some o f  the mos t  unusual vege tat ion found i n  the eas tern 

United S tates ( Braun , 1 9 5 0 ;  Dav i s ,  1 9 53 ; Gibson , 1 9 6 1 ; Wharton and Barbou r ,  1 9 7 1 , 1 9 73 ) .  pos s ib l e  reas ons 

for this unu sual  vege tat ion inc lude g l a c i al influences ( Braun , 19 2 1 ; Ke ith , 1 9 6 7 ) ; s o i l  and chemical  

propert ies of the  area  (Mclntee r ,  1946 , 1 9 47 ) ; and c l imat e  and prec i p i t a t ion ( Trans eau , 1 9 35 ) . Mos t  

o f  the original fore s t  in the area has been reduced o r  mod i fied by agr icu ltural deve lopme n t ,  indu s tr i a l  

expans ion and urbanizat ion.  A s  a resul t ,  o n l y  one - f ifth of t h e  are a  in the total  B l u e  Grass Sect ion 

remains fore s ted . 

The propo s ed indus tr i al p ark s i t e ,  sou theas t of Georgetown , i s  l oca ted on land that has been pri

mar i l y  under agricultural  deve lopme n t .  Ecological ly s ign if icant areas  o f  the s it e  include the wood

l o t s  and fencerows and p as ture-hay f ie lds . Of a total  of  1 7 3 . 6  acre s ,  c orn cul t iv a t ion ac counts for 

44 p ercent ( 76 . 4 acre s ) ; pas ture-h ay fi e l d , 29 percent ( 5 0 . 3  acre s ) ; fencerows , 1 4  perce nt ( 24 . 3  acre s ) ; 

wood l ot s , S percent ( S . 7  acres ) ; a farms t ead , 3 percent ( 5 . 2  acre s ) ; roads , 3 percent ( 5 . 2  acre s ) ; 

and bur ley tobacco , 2 percent  ( 3 . 5  acr�s ) . Current land u s e  and vege tat ion of the proposed indus tr ial 

p ark site are shown in F igure 111-1 7 .  

The pas ture-hay f i e l d  vegetat ion type i s  l oc ated in the northwe s te rn sect ion of the indu s t r i a l  

p ark s it e  ( s ee  F igure 111- 1 7 )  at  e l ev a t ions from 9 3 1  f e e t  gradual ly s lop ing o f f  to  around 9 1 0-9 1 5  

feet  ( Dame s and Moore , 1 9 7 7 ) . The area has been used for lives tock graz ing and for cu t t ing h ay .  Predomi

nant s pe c i es in the pas ture-hay f i e ld vege tat ion type inc lude meadow fes cu e ,  ( Fe s tuca e l a t ior ) , Kentucky 

b l uegrass ( Poa pratens is ) , and other species  ( Tab l e  111- 1 4 ) . Vegetat ion occurring a l ong f ield  borders 

and in abandoned f ie l ds inc lude mi lkweed ( As c lepias syriac a ) , h edge bindwe ed ( Convo lvulus sepium) , 
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Tab le I I I- 1 4 .  Pas ture-Hay field Vege tat ion of Industrial  Park S i t e  

Common Name Sc i ent i f ic Name 

UNDERSTORY - GROUNDCOVER SPE CIES 

Corn cockle 
Gar l i c  - mus tard 
Common mi lkweed 
Winter c r e s s  
Che s s  
DOwny brome 
Noddi ng th is tle 
Chicory 
Field  th i s t l e  
Hedge bindweed 
Field  dodder 
Orchard gras s 
Wild  carrot 
Barnyard gras s 
Wh i t e  top 
Meadow fescue 
Common morning glory 
Prickly l e t tuce 
Peppergras s 
Creep ing bush-c love r 
Al f a l fa 
Wh ite swe et c love r 
Ye l low wood s orrel  
Fal l  panicum 
Wi ld parsnip 
Clammy ground cherry 
Pokeweed 
Buckhorn p lantain 
Ruge l ' s  p l a intain 
Kentucky b luegras s 
O l d f ie l d  c inque foil  
Smooth sumac 
Sheep sorre l 
Rye gras s 
Black n igh tshade 
Meadow goatsbeard 
Red c l over  
Common mul le in  
Common cock leburr 

Agrostemma githago L .  
Al l iaria o ff i c i na l i s  Andrz .  
Asc l epias syriaca L .  
Barbarea vulgaris  R .  Br .  
Bromus s e c a l inus L .  
Bromus tectonom L .  
�s nutans L .  
Ch icho r i�ybus L .  
Cirs ium d i s c o l o r  ( Muh l . )  Spreng . 
Convolvulus sepium L .  
Cuscata pentagonia Enge lm. 
Dac tyl i s  glomerata L. 
Daucus carota L. 
�c�rus-gal l i  L. 
Erigeron annus ( L . ) Roth.  
Fes tuc a eTatTOr L .  
Iopmoea purpurea ( L . ) Roth . 
Lactuca serriola  L .  
Lepid ium campes tre ( L . )  R .  Br . 
Lespedeza procumbens Michx . 
Med icago s a t iva L. 
Me l i lotus a lba ( L . )  
Oxa l i s  europiea Jordan . 
Panicum d ichotom i florum Michx . 
Pas t i naca s a t iva L.  
Phys a l i s  h�hyl l a  Nees . 
Phyto lacca ame r ic ana L.  
P l antago lanceolata L .  
P l antago ruge l i i  De lne . 
Poa pra tens i s  L .  
Potent i l l a  s implex Michx . 
Rhus glabra L .  
Rumex acetose l l a  L .  
Sec ale  g l auca ( L . ) Beauv . 
Solanum n igrum L .  
Tragopogon dub ius L. 
Trifolum pratense L.  
Verbascum thapsus L. 
Xanthium pensylvanicum Wa l l r .  

Source : Dame s and Moore , 1 9 7 7  ( taxonomy based on Wharton and Barbour , 
( 19 7 1 , 1 9 73 ) . 
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I I I- I S .  Wood l ot-Fencerow Vege t a t i on o f  Industrial  Park S i te 

Common Name Sc ient i f ic Name 

OVERS TORY SPECIES 
Ohio buckeye 
Shagbark h ickory 
Hackberry 
Black walnu t  
Wh ite  mulberry 
Red mu lberry 
wild B lack Cherry 
Black locu s t  
Red elm 

UNDERSTORY AND GROUND COVER SPEC IES 
Nodding wild  onion 
Common ragweed 
Common milkweed 
wild oat  
S t ickt igh t 
Downy b rome 
Trumpe t  creeper 
Nodding this tle  
Common lambs quarter  

Field  daisy  
Chicory 
Water heml ock 
F ie l d  thi s t l e  
Hedge b i ndweed 
Ye l low nut grass 
wild  Yam 
Wh ite  top 
M i s t f lowe r 
Joe-pye we ed 
Pale  touch-me-not 
Ivy l e aved morn ing glory 
Common morning gl ory 
Red cedar 
Peppergras s 
Creep ing bush c love r 
Japane s e  honeysuckle 
Pineap p l e  weed 
Wh ite sweet c l over 
Fal l  p anicum 
wild p arsnip 
Reed c anarygrass  
Wi l d  sweet  wi l l i am 
C l ammy ground cherry 
Pokeweed 
Buckhorn p lant a in 
Ruge l ' s  plantain 
Pennsylvania smartwe ed 
Oldfield  c inque fo il  
Ye l low wood-sorre l 
Poi son ivy 
B l ack raspberry 
Sess ile  rue l l i a  
Sheep sorre 1 
E l derbe rry 
Bouncing bet  

Aesculus glab ra wi l ld .  
Carya ovata (Mi l l . )  K. Koch . 
C e l t i s  o c c identalis  L .  �s nigra L .  
Morus a lba  L .  
Morus rubra L. 
Prunus ----se;::Dt ina Ehr l .  
�a pseudoacac ia L .  
Ulmus rubra Muhl . 

Al l ium cernuum Roth. 
�i a  artem i s i fo l ia L .  
Asc lepias syr iaca L .  
Avena fatua L .  
B idens cornua L .  
Bromus tec tonom L .  �s rad icans (L . )  Seem .  
Carduus nutans L .  
Chenopod�bum L.  
Chrsanthemum leucanthimum 

var.  pinnat i fidum L .  
C ichor ium intybus L .  
C icuta maculata  L .  
�m discolor  ( Muhl . )  Spreng . 
Convo lvu lus sepium L .  
Cyperus e sculentus L .  
Dioscorea v i l l o s a  L .  
Erigeron annuus ( L . )  Pens . 
Eupatorium-coere s t inum L .  
Eupa torium purpureum L .  
Impat iens pal l ida  Nut t .  
Ipomoea hederacea L .  
Impo c a  purpurea (L . )  Roth . 
Juniperus v irginiana L. 
Lepid ium campe s tre ( L . ) R .  Br . 
Le spedeza procumbens Michx . 
Lonicera japonica Thunb . 
Matricaria matricarioides L .  
Me l icotus alba L .  
Panicum d iC'hOtomiflorium Michx . 
Pas t inac a  sat iva L .  
Pha laris  a�acea L.  
Ph lox d ivaricata L .  PhYSal is heterophyl l a  Nees . 
Phyto lacca americana L.  
Plant ago lanceolata  L .  
Plantago ruge l l i  Decne . 
Po lygonum pennsylvanicum L .  
Potent i l l a  s implex Michx . 
Oxa l is europaea Jorda n .  
Rhus rad icans L .  
Rubus occ idental is  L .  
�ia hum i l is Nut t .  
Rumex acetos e l l a  L .  
�cus c anaden s i s  L .  
Saponaria o f f icina l i s  L .  

Taxonomy based o n  Wharton and Barbour , ( 19 7 1 , 1 9 73 ) . 
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1 1 1- 1 5 .  Woodl ot-Fencerow Vegetat ion of Industrial  Park S i te 
( Conc lude d )  

Common Name Scient i f ic Name 

Ye 1 1  ow foxta i  1 
B l ack night shade 
Johns on grass 
Hedge-ne t t l e  
Meadow goatsbeard 
Red c l over 
Ironwee d  
Common blue violet  
Summer grape 

Setaria g l auca ( L . ) Beauu . 
Solanum nigrum L .  
Sorghum halepense ( L . ) Pers . 
Stachys palustris  L .  
Tragopogon dub ius L .  
Trifo l ium pratense L .  
Vernonia a l t is s ima Nut t .  
Viola  pap i l ionacea Pursh . 
V i t i s  aes t ival i s  Michx . 
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Tab le 111- 1 6 .  Re la t ive Abundance o f  B i rds Obs erved a t  the Indu s trial 
Park S ite Dur ing June 1 9 77 

Common Name 

Turkey vulture  
Bobwh ite quail 
Kil ldeer 
Rock dove 
Mourning dove 
Ye l low-b i l led cuckoo 
Common nigh thawk 
Chimney swi ft 
Common fl icke r 
Downy woodpecker 
Blue j ay 
Common crow 
Carol ina ch ickadee 
Mock ingbird 
Brown thrasher 
Ame rican robin 
S t ar l ing 
Prairie warb ler 
Common ye l lowthroa t 
House sparrow 
Eas tern meadowlark 
Red-winged b l ackb ird 
Common grackle 
Brown-headed cowb ird 
Card ina l 
Indigo bunt ing 
Field s parrow 
Song s parrow 

Re l a t ive Abundance* 

U 
C 
U 
C 
C 
U 
C 
C 
U 
U 
U 
C 
C 
U 
U 
A 
A 
C 
C 
C 
C 
A 
A 
C 
C 
C 
C 
C 

*The re l a t ive abundance of b i rd s pe c ies wa s determined from 
field  observat ions made dur ing June 1 9 7 7  a t  the s ite , George
town , Kentucky. 

Abundant - a bird like ly to be seen in large numbers 
at al l t ime s in its  pre ferred h ab i tat  at  
the proper season.  

Common - a b ird seen mos t  of  the t ime or in sma l l  numbers 
under the same c i rcums tance s .  

Uncommon - a bird seen quite  regularly  in sma l l  numbe rs 
in the appropr iate habi tat and season.  
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Tab le 111-1 7 .  Mamma ls  Likely t o  Occur i n  the Kentucky Blue Grass Region1 

Common Name 

Virg inia opossum3 

Short- t ailed shrew4 
Leas t shrew4 

Eas tern mo le4 

L i t t l e  brown myo t is4 
Gray myo t i s  
Ind i ana myo t is 
Si lver-haired bat 
East ern pipis tre l le4 
Big brown bat4 
Red ba t4 
Hoary b at 
Evening bat 

Eas tern cot tont a i 1 3 

Eas tern ch ipmunk4 
Woodchuck3 
Gray squirre 1 3 
Fox squ irre 1 3 
Sou thern flying s quirrel 

Beaver 

Eas tern harve s t  mouse4 
De er mou se4 
Wh i te-footed mou se3 
Eas tern woodrat 
Meadow vole 3 
Prairie vole4 
Woodland vo le4 
Muskrat 
Sou thern bog lemming4 
Norway rat4 
Hou se mouse4 
Meadow j umping mou se 

Coyote 
Red fox3 
Gray fox 

Raccoon3 

Long-tai led wease l  
Mink 
Str iped skunk3 

Bobc at 

Wh ite- t a i led deer 

Scienti fic Name 

Didelphis v irg iniana 

Blar ina brev icauda 
Crypto t i s  parva 

Sca lopus aquaticus 

Myotis  1 uc i fugus 
Myot i s  gr isescens 
Myo t i s  sodalis  
Las ionyc teris  noc t avagans 
P ipi s t r e l lus sub f l avus 
Eptes icus fuscus 
Las iurus boreal is 
Las irus c inereus 
Nyc t ic e ius humeral i s  

Sylv i l agus flor idanus 

Tamias s t r iatus 
Marmota monax 
Sc iurus carorinens is  
Sc iurus niger 
Glaucomys volans 

Cas tor c anadens is 

Re ithrodontomys humul is 
Peromyscus maniculatus 
Peromyscus leucopus 
Neotoma f loridana 
Microtus pennsylvanicus 
Microtus ochrogaster  
Mic rotus pine torum 
Ondatra z ibethicus 
Synaptomys cooperi  
Rattus norvegicus 
Mus musculus 
Zapus hudson ius 

Canis  latrans 
Vulpes vulpes 
Urocyon c inereoargenteus 

Procyon lotor 

Mus te l a  frenata 
Mus te l a  v ison 
Meph i t i s�i t is 

Odocoileus virginianus 

Status2 

C 

C 
C 

C 

U 
R 
R 
N . A .  
C 
C 
C 
N . A .  
R 

C 

C 
C 
C 
C 
C 

R 

C 
C 
C 
U 
U 
C 
C 
C 
C 
C 
C 
R 

N . A .  
C 
C 

C 

U 
C 
C 

N . A .  

U 

I Source : 
2 Statu s :  

u . S .  Army Corps o f  Engineers Topogr aphic Labora tories , 1 9 74 .  
C Common to abundant a t  leas t loca l ly .  

U Uncommon ,  but found regularly in sma l l  numbers . 
R Rare , found infrequent ly but may be expected 

e spec i a l ly at certain t ime s of the yea r .  
V Ve ry rare or irregular 
A Acc idental vis itor 

N . A . =  Not ava ilable 
3Mammals  and/or  their  s igns obs erved a t  the energy park s ite . 
4Like ly s i te re s ident s based upon ava i l ab le hab i t a t  and s pec ies 

d i s tribut ion in Kentucky. 
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t h i s t l e  ( Cirs ium d i s c o l or ) ,  foxt a i l  ( Setaria g l auca ) , bush c lover ( Le spedeza procumben s ) , and gras ses  

of  var ious type s .  

Wood lots  and fencerow areas represent a ma tur ing ove rs tory ( wooded fores ted)  cove r type . Where 

d i st urbances  have been minimum ( a long rai lroad r igh t-of-way , fencerows , and sma l l  wood lo ts ) , trees up 

to 16 inches d i ame ter at  breas t he igh t h ave deve loped .  The mos t  common ove rs tory species inc lude b lack 

cherry ( Prunus serot ina ) ,  hackberry ( Ce l t i s  occ idental is ) , b lack walnu t  ( Jugloans nigra ) ,  b l ack locu st  

( Rob inia pseudoacacia) , and wh i te and red mulberry ( Morus alba  and � rubra ) .  Unde rs tory species inc lude 

h ackberry , ( Ce l t is occ ident a l i s  L . ) ,  red cedar ( Juniperus virg iniana ) ,  red e lm ( Ulmus rubra)  and e lde r

b e rry ( Sambucus c anadens i s ) . A l i s t ing of p l ants reported from the s ite  is present ed in Tab le III- I S .  
( 2 ) Wi l d l i fe Populat ion 

Two hundred and f i f ty species  of b irds may be found in the gene ral s tudy area .  Thes e  spec ies and 

the ir  s tatus are l i s ted in Append ix B ,  Tab le B- 1 .  The lack of preferred hab i tat and the proximity 

of  the proposed indus trial  park s ite  to urban deve lopme nt prec lude the pres ence of many of the s pecies  

reported for  the  area .  A l i s t ing of b irds obs erved dur ing a June 1 9 7 7  s urvey of the  proposed s ite is  

g iven in Tab le 111-1 6 .  Songbirds we re the mos t  diverse  grouping o f  b i rds ; the mos t  abundant s pecies  

were common gr ackle , rob i n ,  s tar l ing ,  and redwing b lackb ird . Common inhab itants inc luded the  card ina l , 

song sparrow , b rown-headed cowb ird , common ye l lowthroat ,  pra irie  warb le r ,  eas tern me adowlark , Carolina 

ch ickadee ,  and hou s e  sparrow ( Dame s and Moore , 1 9 7 7 ) .  

The types and d i s tr ibut ion of  the vege t a t ion at the proposed industr ia l park s i te provide e s sent ial  

re sources required by  two s pec ies  of gameb irds , mourning dove and bobwhite  quai l .  The hay fields and 

agr icu l tural  lands provide food ; the fenc erows and bushy areas prov ide cove r and roos t ing areas ; and 

the scat tered ponds supply water  needs . At leas t three coveys of qua i l  we re in the a rea in 1 9 76 

( Cl i f ton , 1 9 7 7 ) . Wh ile  both the quai l  and dove are hunted on s ite , no harve s t  e s t imates are ava i l ab l e . 

Other b irds observed dur ing the June survey inc luded k i l ldeer , spot ted s andpipe r ,  turkey vul ture , pi

geon s ,  swi fts , goatsucke r ,  cuckoos , and woodpecke rs . 

The occur re nce and s tatu s of the 4 1  s pe c i es of mamma ls  occurring in the B lue Gras s Region of Ke n

tucky are pres ented in Table 111- 1 7 .  Als o  noted on Tab le 111- 1 7  are the mamma ls  obs e rved a t  the pro

pos ed industr ial park s ite  during f ie l d  inve s t iga t ions in June , 1 9 7 7 , and mamma ls not obs erved but 

expected t�  occur on the s ite . 

Four species  of furbearers , op pos sum , raccoons , s t r i ped skunk and red fox , are known to occur 

at  th e s ite . Three spec ies c la s s i f ied as game anima ls  occur on s i te . These  are the cottont ail  r abb i t ,  

gray squirre l ,  and fox s quirrel . A fourth game species , the wh ite  t a i l ed deer , has been reported in 

the s i te area on rare occas ions ( C l i fton , 1 9 77 ) . 



I II-54 

The woodchuck is the mos t  common medium-s ized mammal on s i te ( Dame s and Moore , 1 9 7 7 ) . Two species  

o f  sma l l  mammal s  were trapped dur ing a summer field  survey o f  the  s ite ( Tab le 1 1 1 - 1 8 ) . Other sma l l  

mammal spec ies expected on s it e  inc lude deer mouse , prairie  vole , woodland vole , hous e  mouse , Norway 

rat  and ch ipmunk . The mo s t  l ikely occurring s pecies  of bats on the s it e  are the l i t t l e  brown myo t i s  

and b i g  brown bat . The eastern p i p i s t r e l l e  and r e d  b a t  cou l d  a l s o  occur o n  s ite . However , s ince these 

two species  are woodl and and wood l and edge inhab i t ing spec ies ne ithe r wou ld be expec ted  to be common.  

No bats were observed during the June field inve s t igat ion ( Dames and Moore , 1 9 7 7 ) . 

Tab l e  111- 1 8 .  Sma l l  Rodent Trapp ing Res u l t s  at the 
lndus trial  Park S i t e  June 1 9 7 7  

Hab itat  No . of  
Common Name Type CaEtures 

Wh i t e-footed mouse Wooded 3 
fence row 

Wh ite-footed mouse Old f i e l d  1 

Meadow vo le Old  f i e l d  3 

Trap 
Succe s s ( % )  

3 . 0  

1 . 0  

3 . 0  

Wh i l e  a t  leas t 2 3  spec ies o f  rep t i l e  and 2 8  species  o f  amphib ians occur i n  the B lue Gras s Region,  

the actual occurrence and abundance o f  thes e  species  at the proposed industrial  park s ite is unknown . 

No amph ib ians or rep t i le s  were encountered during the June f i e l d  inves t igat ions conducted by Dames and 

Moore . The impl ied presence of several species  at the s it e  is bas ed on the known range and hab i tat 

requ irements o f  ind ividual spe c ie s , comb ined with the hab itat  ava i lable a t  the s i t e .  A l i s t ing o f  rep-

t il e s  and amph ib ians l ikely to occur in the proposed industrial  park s ite region is g iven in Tab l e  111- 1 9 .  

b .  Aquatic Ecosystems 

( 1 )  Aquat ic Hab itats  

Wh i le no s t reams actually cross  the  proposed industrial  park s i te , surface drainage from the  north-

ern portions eventua l l y  f l ows int o North E lkhorn Creek and surface drainage from s outhern port ions 

f l ows into Cane Run Cre e k .  The se two s treams originate in  Faye tte  County near Lexington , Kentucky and 

f l ow in a nor thwesterly  d i re c t i on .  North E lkhorn Creek is  the larges t  s t ream in the area ( about 68 

miles  long )  and Cane Run Creek is  the second larges t  s t ream in the area ( about 1 1  miles  long ) . Both 

s treams eventua l l y  f l ow into the Kentucky Rive r .  

A general des cript ion of  Nor th E lkhorn Creek has been given by Dames and Moore ( 1 9 7 7 )  for the loca-

t ion where they col lected  water qua l i t y  informa t i on .  These three s t a t ion are located in the vic inity 

of the proposed indu s t r i al park s i t e  ( S ta t i ons 1 and 2 )  and about 1 . 4 mi l e s  downs tream from the Georgetown 

S ewage Trea tment Plant was t ewater dis charge ( S tat ion 3 )  ( see  Figure 111-1 0) . 
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Tab le  111- 1 9 . Rep t i les  and amphib ians Like ly t o  Oc cur i n  the 
Indus trial  Park S ite Regionl 

Common Name 

He l lbender 

Jefferson ' s salamander 
Sma l l-mouthed s a lamander 
Marb led s alamander 
Spotted  salamander 
Dusky salamander 
Seal s a l amander 
Zig-zag salamander 
Ravine salamander 
S l imy salamander 
Four-toed s a l amander 
Spring s alamander 
Mud s a l amander  
Red  s a l amander  
Two-l ined s a l amander 
LOJg-t a i led  s alamander 
Cave s alamander 
Newt 
Mudpuppy 

Bu l l frog 
Green frog 
Leopard frog 
Pickerel frog 
Ame rican toad 
Fowler ' s  toad 
Cricket frog 
Sr ring peeper 
Gray-tree frog 

Snapp ing tur t l e  
St inkpot 
Box turtle  
Map tur t l e  
Painted tur t l e  
Red-eared tur t l e  
Smooth softshe l l  turtle  
Sp iny softshe l l  turtle  

Fence l i zard 
Five- l ined skink 
Broad-headed skink 
Worm snake 
Ringneck snake 
Hognose snake 
Rough green snake 
Black racer 
Rat Snake 
Black king snake 
Mi lk snake 
Garter snake 
Brown snake 
Queen water snake 
Common water snake 
Copperhead 

Scien t i f ic Name 

Cryptobranchus a l l eganiesis  

Ambys toma j e f fersonianum 
Ambys toma texanum 
Ambystoma opacum 
Ambys toma macul atum 
Desmognathus fuscus 
Desmognathus �o la 
P l ethodon dor s a l i s  
P l e thodon Richomnd i 
Ple thodon glut inosus 
Hemidactyl ium scutatum 
Gyrinoph i ll1S porphyr it icus 
Pseudotr iton mont anus 
Pseudotriton ruber 
Eurycea b i s l i� 
Eurycea longicauda 
Eurycea luc i fuga 
Ntoph tha lmus vir idenscens 
Nec turus maculosus 

Rana catesbe iana 
Rana c lami t ans 
Rana pipiens 
Rana palustris  
Eufo americanus 
Bufo woodhousei  
Acris  crepitans 
Hyla cruci fer 
Hyla versicolor 

Chelydra serpent ina 
Sternotherus odoratus 
Terrapene carol ina 
Graptemys geograph ic a  
Chrysemys picta 
Chrysemys scripta elegans 
Trionyx mut icus 
Trionyx spini fer 

Sceloporus undul atus 
Eumeces  faciatus 
Emeces  lat iceps 
Carphoph is  amoenus 
Diadophis punctatus 
Heterodon platyrh inos 
Opheodrys aes t ivus 
Coluber cons tric tor 
E l aphe ob soleta  
Lamprope l t i s  getulus niger 
Lamprope l t is dol iata �gulum 
Tramnoph is  s i r t a l i s  
Storeria dekayi 
Regina septemvittata 
Natrix s ipedon AgkiStrodon contortrix 

Status 2 

U 

U 
C 
U 
U 
C 
U 
C 
C 
C 
N . A .  
R 
C 
N . A .  
C 
U 
C 
U 
C 

C 
C 
U 
R 
C 
C 
R 
U 
U 

C 
C 
U 
C 
U 
C 
R 
U 

C 
C 
N . A .  
C 
U 
U 
U 
U 
C 
R 
C 
C 
R 
C 
C 
R 

ISource : 
2Key 

u . S .  Army Corps of Engineers Topograph ic Laboratories , 1 9 7 4 .  
C Common to abundant at least  local ly .  
U Uncommo n ,  but found regularly in sma l l  number s .  
R Rare , found infrequent ly but may be expected 

especia l ly at certain times of the year . 
V Very rare or irregu lar 
A Acc idental visi tor 

N . A . =  Not ava i lable 



I II-56 

Tab le  11 1-20 . F ish of the Elkhorn Creek Drtinage , Kentucky 
(With Notes on D i s t r ibution)  

Sc ient i fic Name 

LEPISOSTE IDAE 

Lepisos teus osseus 

CLUPE IDAE 

Dorosoma ceped ianum 

H IODONTIDAE 

Hiodon tergisus 

CYRPRINIDAE 

Campos toma anomalum 
Caras s ius auratus 
Cyprinus carpio 
Hybops is amb lop s  
Hybops is b iguttata  
Hybops is micropogon 
Notropis crysoleucas 
Notropis ardens 
Notropis �noides 
Notropis cornutus 
Not ropis photogenis 
Notropis rub e l lu s  
Notropis s p ilopterus 
Notrop is volucel lus 
P imephales  notatus 
Rhinichthys atratulus 
Semo t i lus atromacul atus 

CATOSTOMIDAE 

Carpiodes carpio 
Carpiodes ve l i fer 
Catos tomus commersoni  
Hypentel ium nigric ians 
Ict iobus bubalus  
Ict iobus cypr inel lus 
Moxostoma breviceps 
Moxostoma car inatum 
Moxostoma dugue sne i 
Moxostoma erythrurum 

ICTALURIDAE 

Ictalurus me las  
Ic talurus natalis  
Ictalurus nebu losus 
Ict alurus punc t atus 
Noturus f l avus 
Pylodict�varis 

E SOC IDAE 

Common Name 

Longnose gar 

Gizzard Shad 

Mooneye 

S toneroller  
Goldf ish 
Carp 
B igeye chub 
Hornyhead chub 
River chub 
Golden sh iner 
Ros e f in shiner 
Emerald shiner 
Common shiner 
S i lver shiner 
Rosyface shiner 
Spo t f in shine r 
Mimic shiner 
B luntnose shine r 
B l acknose dace 
Creek chub 

River carpsucker 
Highfin carpsucke r 
Wh ite sucker 
Northern hog sucke r 
Sma l lmouth buffalo  
Bigmouth buffalo  
Shorthead redhorse 
River redhorse 
B lack redhorse 
Golden redhorse 

B lack bul lhead 
Yel low bul lhead 
Brown bul lhead 
Channe l catfish 
S tonecat  
F l a thead catf ish 

Esox americanus vermiculatus Grass  p ickerel  

POECILIIDAE 

Roccus chrysops Wh ite bass 

Dis tribution2 

E M 

E M 

E M 

E M N S 
S 

E S 
E N 
E N 
E M S 

N 
E M N S 
E M N S 
E M N S 
E M N S 
E 
E 
E N 
E M N S 
E S 
E N S 

E M 
E 
E N S 
E N S 
E 
E 
E 

N 
E 
E M N S 

E 
E 

E M 
E 

E 

N 
N 

N 

S 
S 
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Tab le III-2 0 .  Fish o f  the 
(With Notes 
( Conc l uded) 

Elkhorn Creek Drfinage , Kentucky 
on Dis tribu t ion ) 

S c i ent i f i c  Name 

CENTRARCHIDAE 

Amb lo p l ites  rup e s t r i s  
Chaenob ryt tus gulosus 
Lepomis cyane l lus 
Lepomis mac roch irus 
Lepomi s mega l o t i s  
Micropteru punc tu latus 
Micropteru dolomieui 
Micropteru s a lmo ides 
Pomoxis anriu laris  
Pomoxis nigramacul atus 
Lepomis microlophus 
Lepomis  s p .  x s p .  

PERCIDAE 

Etheo s toma b lennioides 
Etheos toma flab e l lare 
Ethe o s t oma nigrum 
Etheos toma spectab i l e  
Perc ina caprodes 
Perc ina maculata  
St izo s tedion canadense 

SC IAENIDAE 

Ap lodinotus grunniens 

COTTlDAE 

Cottus  carol inae 

ATHERINIDAE 

Lab idesthes s icculus  

Common Name 

Rock bass 
Warmouth 
Green sunf ish 
Blue g i l l 
Longear sunf i &h 
Spo t ted  bass 
Sma l lmou th bas s 
Largemouth bass  
Wh ite  crappie 
B lack crappie 
Redear sunf ish 
Hybrid sun f ish 

Greens ide darter 
Fanta i l  darter 
Johnny darter 
Orange throat darter 
Logperch 
B lacks ide darter  
Sauger 

Fre shwa ter drum 

Banded sculpin  

Brook s i lvers ide 

Dis  t ribu c ion 
2 

E M N S 
E N 
E N S 
E M N S 
E M N S 
E 
E M N S 
E M N S 

N 
E N 
E M 
E M N S 

E M N 
E M N S 
E N 
E 
E M N 
E N 
E 

E M 

E 

E 

N S 

N 

�source : Jone s , 1968 ; Lafl in , 1 9 7 0  ( based on data from 1960-1969 ) ;  
Dis tribut ion : E - Reported for E lkhorn Creek , no spe c i f ic location noted . 

M - Mai n  s t em E lkhorn Creek 
N - North Fork E lkhorn Creek 
S - South Fork Elkhorn Creek 
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The charact er i s t ics of North E lkhorn Creek at S tat ions 1 and 2 are s im i l a r .  At the se po int s ,  

i t  is 5 0  fee t wide , 8 feet deep , and has no no t i ceab le flow .  These s tat ions are also characterized 

by  steep banks ( 5  to 15  feet h igh ) , heavy tree cover and moderate quant it ies of algae and Lemna sp.  

( duckweed ) .  At S t at ion 3 i t  is abou t 3 feet deep , has a s l igh t flow ,  and a ve ry heavy c oncent ra t ion of 

a lgae and Lemna s p .  

Cane Run Creek is ab ou t 5 0  feet wide and 2 feet deep downs tream from the proposed industrial  park 

s ite  dr ainage and has no no t iceab le flow here . In this area , Cane Run is  surrounded by horse  farms and 

seasona l ly has very heavy a l ga l  blooms . During the algal  b looms , Cane Run has very l it t l e  open wat e r .  

Ups tream from the s ite  drainage , Cane Run range s from 5 to  25  f e e t  i n  width and 0 . 5  t o  3 feet i n  dep th .  

Flow i s  s l igh t and the creek i s  used a s  a watering area for horses and c a t t l e .  Wh ile algal  ma ts  we re 

not obs erved at th is loc a t ion in Jul y ,  the water d id have a green cast ind i c a t ive of an algal  b loom 

( Dames and Moor e ,  1 9 77 ) . Cane Run Creek is appare ntly s tres sed by runof f from farmlands and is not l ike ly 

to have good wa ter qua l i t y .  

( 2 )  Aqua t i c  B iota 

S ixty-one spec ies of fish have been ident if ied from the E lkhorn Creek drainage inc lud ing 36 s pec ies 

report ed from North Elkhorn Creek ( Table 111-20)  ( Jone s ,  1 9 68 ; Laf l i n ,  1 9 70 ; U. S .  Army Corps of En

g i neers , 1 9 74 ) . The s tanding crop of fi shes in North E lkhorn Creek was e s t imated to be 78 pounds pe r 

acre ( 79 2  fish per acre)  by La flin ( 19 70 ) . Largemou th bass , sma l lmou th bass , b lack crappie and white 

crappie were the maj or sport fish c o l l ec t ed , and they accounted for about 3 percent of the fish popu

l a tion ( L a f l i n ,  1 9 7 0 ) . Pan f ish ( pr imaril y  rock b a s s ) , sucke rs , c arp , and catf ish accounted for approx

imately  30 percent of the fish populat ion wh ile  minnows , darters and sculpins accounted for 6 7  percent 

of the total popu l a t ion . 

Creel surveys conduc ted by the Kentucky Department of F ish and Wild l i fe from 1 9 60 through 1 9 6 5  on 

North Elkhorn Creek indicated a de c l ine in total f isherman hours from 2 1 , 9 50 hours in 1 9 60 to 1 9 , 1 3 1  

hours in 1 9 6 5  ( Jone s ,  1 9 68 ) . The dec l i ne in fishing pres sure may b e  related t o  conc omi tant decreases 

in fish harve s t  per hour and f ish weigh t per hour . Average fish harve s t ed per hour decreased from 0 . 8 6  

to  0 . 6 0 ,  and ave rage fish we igh t harve s ted p e r  hour decreased from 0 . 29 to  0 . 1 3 pounds b e tween 1 9 6 1  

and 1 9 6 5 .  B lack b a s s  and panfish were the mos t  abundant groups repres ented i n  the surve y ;  however , bass  

c a tches decl ined s l igh tl y  b e tween 1 9 6 1  and 1 9 6 5 .  

Eleven spec ies o f  fish we re co l l e c t ed from North E lkhorn Creek dur ing a recent f isheries survey 

( D ame s and Moore , 19 7 7 ) . F ish were co l lected u s ing e l ec trof ishing techniques from three s ta t ions ( s ee 

F igure 111- 1 0  for loc a t ion) . Re s u l t s  of this survey are pres ented in Tab le 111- 2 1 .  S t a t ions 1 and 2 

( ups tream of George town ) produced the greater numbers of fish ( 27 and 28 , respect ive ly) and greates t 

numb e r  of species ( 8  and 9 ,  respe c t ively)  when compared to S tat ion 3 ( 1 2 fish and 5 species ) .  The 
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decreas e in fi shery resource s at Stat ion 3 may be a res u l t  of wa s tewa ter discharge from the George town 

Sewage Trea tment P lant and othe r perturba tions from the c i ty of George town ( Dame s  and Moore , 1 9 7 7 ) . 

Wh ile no data have been c o l lected  from Cane Run Creek , f ishery resources may be expec ted to be l imi ted 

due to poor wa ter qua l i ty and to  the sma l l  s ize of the creek ( Dame s  and Moore , 1 9 7 7 ) . 

Data on benthic macro inve rtebrates for Elkhorn Creek are spars e ;  howeve r ,  Laflin ( 19 70 )  reported 1 2  

maj or groups o f  organi sms dur ing a 1 9 68 s urvey (not in vic ini ty o f  s ite ) . Dur ing this survey dens it ies 

ranged from 6 to  489  organisms per square foot . The mos t abundant organi sms were caddi s f l ies ( Trichop tera)  

and midge s ( Niptera ) . 

A limi ted amount of data  for North Elkhorn Creek on benthic  macro inverteb ra tes  was collec ted in July , 

1 9 7 7  by Dame s and Moore ( 19 7 7 ) . Resul t s  of this survey are pre s en ted in Table 111- 2 1 . Oligochaetes 

( worm s )  we re the mos t  common benthic organism in North E l khorn Creek and ranged in abundance from 6 1 5  

individuals p e r  square foot at  S tat ion 1 to  1 1 2 indiv idual per s quare foot a t  S t a t ion 2 .  The imma ture 

s tage of  two f am i l i es of Diptera (mosquitoes and midge s )  were also  common at S tat ion 1 .  Wh ile no craw-

f ish were co l lec ted dur ing the survey , many were obs erved at S t a t ion 3 .  Based on the general groupings 

o f  organi sms col lected , and the dominance of the worms and d iptera , North E lkhorn Creek is apparently 

s t res sed . There are no data on the benthic  macroinve rtebrates of Cane Run Creek . 

Tab le 111-2 1 .  F ish Collec ted from North E lkhorn Creek , 
7 July 1 9 7 7  

Spec ies S t a t ion 
2 3 

Bluntnos e minnow 9 1 4 7 
Northern hog sucker 1 
Rockb a s s  4 3 1 
Warmouth 7 2 
Blueg i l l  6 
Longear sunf ish 1 4 2 
Sma l lmou th ba s s  1 2 
Fanta i l  darter 3 5 
Johnny darter 1 1 
Logperch 1 
Banded scu lp in 1 

1 Numbers indicate  to t a l  number of f ish  collec ted ; dash ind icates  
no  f ish were co llected .  

Source : Dame s and Moore , 1 9 7 7 . 

c .  Rare and Endangered Species  

Three spec ies of wi l d l i fe c la s s ified as endangered by the Department of the  Interior have ranges  that 

encompass  the industrial  park s ite locat ion ( Babcock , 1 9 7 7 ;  u . S .  Department of Interior , 1 9 7 6 ) . They 

are the sou thern ba ld eag l e , peregr ine falcon , and Indi ana bat . Lack of  suitab le hab i t a t  at the s i t e  for 
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Tab l e  1 1 1 - 2 2 .  Dens ity ( in square fee t )  o f  Benth ic 
Mac roinvertebrates Co l lec ted from 
North E lkhorn C reek , 7 Ju ly 1 9 7 7 1 

Name 

Diptera 
Cul ic idae (mosqu i t oe s )  
Chi ronomidae (midge s )  
Ceratopogonidae ( b i t ing midge s )  

Epheme roptera (may f l ies ) 
Stenonema sp . 
Hexagenia  sp . 

Odonata 
Coenagr ionidae ( dams e l f l ies ) 

Anne l ida 
O l i gochaeta (worms ) 

Co l eoptera (beet les ) 

Hempitera  ( bugs ) 

1sopoda ( aqua t ic s owbugs ) 

Hydracarina (water  mi tes ) 

Decapoda 
Orconectes  sp . ( c rayfish ) 

Gas tropoda ( snai l s )  
Ferr i s s i a  sp . 
P l eurocera sp . 
Vivipar ius sp . 
He l i soma sp . 

Pelecypoda ( c lams ) 
Sphaeridae 
Lamps i l inae 

Total  Dens ity 

1 8 7  
1 8 7  

4 

6 1 5  

2 

R 

R 

1 0  

1 , 005 

Stat ion 
2 

2 
1 1  

2 

R 

1 1 2 

36 

7 

2 
4 
2 
R 

1 1  

189  

3 

2 5  

R 

247 

R 

R 

R 

4 
R 

1 0  
R 

286 

;col lec t i ons based on one Ponar grab s amp l e  ( 5 23 cm2 ) .  
R - indicates organism was c o l lec ted by random s amp l ing by hand and not 

inc luded in quan t i t a t ive ana lys is . 

Source : Dames and Moore , 1 9 7 7 .  
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these spec ies and the s i te ' s  urban locat ion make it very un l ike LY  that any of  these spec ies would be 

found there . The Scott County Conservat ion office has received no reports  of any rare or endangered 

wil d l i fe species  occurring in the proposed industrial  park area ( C l ifton , 1 9 7 7 ) .  Several species of 

wi l d l i fe c la s s i fied as threatened by the Nat ional Audubon Soc iety cou ld  occur in the industrial  park 

s i te area , inc lud ing the sharp-shinned hawk , Coopers hawk , turkey vul ture , b lack vul ture , Bewicks wre n ,  

eastern b lueb ird , loggerhead shr ike , and barn owl .  A l l  of these spec ies have been recently  observed 

in the vic inity of  Frankfort and/or Lexington , Kentucky ( Babcoc k ,  1 9 77 ) . The turkey vul ture was the 

only threatened spec ies observed at the industrial  park s ite  dur ing the June field survey . 

None of the plants  ob served on the industrial park s ite be long to the rare or endangered s pecies  

wh ich do occur in the  Inner B lue Grass Region ( Casey , 1974)  and �n  Kentucky ( Kentucky Academy of  Sc ience , 

1 9 73 ) .  Furthermore , none of the recorded p l ant spe c ies  appears in House Document No . 94- 5 1  ( Ripley , 

1 9 74 ) , the u . S .  Department of Inter ior , ( 19 7 5 ,  1 9 76 ) , or in Babcock ( 19 7 7 ) . 

None of the fish known from the North E l khorn Creek d ra inage sys tem are inc luded on State or Federal 

endangered spec ies l i s t s  ( Kentucky Department of  Fish and Wi l d l i fe Resources ,  1 9 7 5 ;  u . S .  Department of  

Interior , 1 9 76 ) .  The hornyhead chub , however , has  been  reported as rare in Kentucky by Babcock ( 19 7 7 )  

and according t o  Clay ( 19 7 5 )  the only verified records o f  this fish i n  Kentucky are from the North 

E lkhorn Creek drainage in Frank l in Coun ty 'this  is we l l  down s t ream from the study area ) . Babcock ( 19 7 7 )  

a l s o  cons iders the highfin carpsucker t o  have a n  " indeterminate" s tatus ( apparently  threatened but data 

insuffic ient to make eva lua t ion) . Al though this fish has not been reported from the North E lkhorn Creek , 

it has been reported �n the North E lkhorn Creek drainage ( see Tab le  IV-20)  and may be cons idered a po tential 

inhab itant of  the study are a .  

No rare or endangered invertebrates are known from the E l khorn Creek d ra inage ( Babcock , 1 9 7 7 ; 

Kentucky Depar tment of F ish and Wil d l i fe Resources , 1 9 7 5 ; u . S .  Department of Interior , 1 9 76 ) . 

3 .  Soc ioeconomic Sett ing 

In the assessment of  socioeconomic impac t ,  three areal configurat ions we re used as uni ts  of analyses 

and cons t itute the data asses sment bases for the d i s cu ss ion in this sect ion : 

• an immediate impact area de fined as that area within a one-mi l e  radius of the indus tr ial park 
s i te ; 

• an intermediate impact area cons i s t ing of Scott  County ; and 

• a regional impact  area d e f ined as the Scott Coun ty l abor marke t area ( Bourbon , Faye tte , 
Frank l in ,  Grant , Harrison , Owe n ,  Scott , and Woodford Count ies ) . 
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a. Demography 

( 1 )  Popul a t i on S truc ture 

In 1 9 70 the populat ion of S c o t t  County numbered 1 7 , 948 , represent ing an increase of 1 6 . 7  percent 

over  the census c ount of  1 9 6 0 .  Scot t County was one o f  the fas tes t growing counties in Kent ucky , great ly 

exceed ing the 5 . 9  p e rcent increase  in the s t at e ' s populat ion ( fr om 3 , 038 , 1 56 in 1 9 6 0  to 3 , 2 1 8 , 706 

in 1 9 70 )  for the period 1 9 60- 1 9 70 .  The rate of  populat ion inc rease in Scott C ounty sl owed cons iderably 

in th e 1 9 70 ' s .  The Scot t County popu l a t ion in 1 9 75 numbered 1 8 , 6 54 , repre s ent ing a 3 . 1  percent in

c reas e for the period 1 9 70- 75  ( See Tab le 1 11-2 3) . 

George town ,  the principal c i ty in Scot t C ounty , experienced a 2 3 . 5  percent increase in popul a t ion 

dur ing the period 1 9 60- 1 9 70 ,  exceeding the populat ion growth rate for S c o t t  C ounty and o ther areas 

with in the c ounty.  Compar a t ive ly , the nonGeorge town segment of Scott  C ounty grew by  1 1 . 1  percent 

dur ing this same period . Dur ing the 1 9 70 ' s  George t own ' s  popula t ion  growth more c l os e l y  paral le led 

th e rate of popu lat ion increase in Sco t t  County showing an es t imated increas e of  3 percent for the 

period 1 9 70 - 1 9 7 5  ( s ee Table 111-23 ) . 

Population proj e c t ions for Sco t t  C ounty and Kentucky have been prepared by the Kentucky Program 

Deve lopment  Office  ( 19 72 )  and the Unive rs ity o f  Lou isvi l le ( 19 77 )  and are compared in Table 1 11-2 4 .  

In l igh t of  U . S .  Census Bureau population  figures for 1 9 75 , the Un ivers ity o f  Lou isvi l le Land Resources  

Policy Mode l project ions appear to  be ove rs tated wh ile the Kentucky Program Deve lopment O f f ic e  proj e c

t ions appear more accurate . 

Scot t County ' s  1 6 . 7  percent popu l a t ion ga in �n the 1 9 60 ' s  included a 6 percent in-migr a t i on rate , 

due large ly to a change in the manner in wh ich col lege s tudent s were counted during the 1 9 70 c ensu s .  

Ad j u s t ing f o r  t h i s  change i n  report ing wou l d  ind ic a te a sma l l  net out-migra tion , rather than a 6 percent 

in-migrat ion. See Tab le  1 1 1-25 for net migrat ion f igures for the Scot t County l abor market  are a .  

( The Faye t t e  County in-migrat ion figure i n  Tab le 111-25 i s  somewhat  inf l ated due to  the pres ence o f  

the Univers ity of  Kentucky i n  Lexing t on . )  

( 2 )  Urban-Rural Popu l a t i on D i s tribut ion 

Reflect ing a nat ionwide trend t oward increas ed urbani z a t ion and decreased rural farm res idency , 

b o th Scott  County and Kentucky have shown a s teady increas e in the percentage of urban based popula

t ion  and a corres pondi ng decrease in rural based popula t io n .  The rural  populat ion for both S c o t t  County 

and Kent ucky is  increas ing ly nonfarm wh ile the rural- farm populat ion cont inues to de c l ine ( see  Tab le 

1 1 1-26 ) .  



Table III-2 3 .  Population Trends in Kentucky , S co t t  County , Geo rge town, and tbe Scott  County Labor Market 

j; Change % Cha nge % Change July 1 July 2 % Change 
1940 1 9 5 0  1940-50 1 9 6 0  1 9 50-60 19 70  1 9 60- 70  1 9 7 3 1 1 9 7 52 19 7 0- 7 5  

Kentucky 2 , 845 , 6 2 7  2 , 944 ,806  3 . 5  3 , 0 38 , 1 5 6  3 . 2  3 , 2 18 , 7 06 5 . 9  3 , 3 22 , 7 8 2  3 , 38 7 , 8 60 5 . 3  

Scott County 14 , 3 14 1 5 , 14 1  5 . 8  1 5 , 3 7 6  1 . 6  1 7 , 948 16 . 7  18 , 08 5  18 , 654 3 . 1  

Georgetown 4 , 420 5 , 5 16 24 . 8  6 , 9 86 26 . 7  8 , 6 2 9  23 . 5  8 , 8 1 6  8 , 8 9 2  NA 

Other Counties  in 
Labor Market Area : 

Bourbon 1 7 , 7 52  18 , 1 78 2 . 4  18 , 4 7 6  1 . 6  18 , 880 18 , 8 1 5  1 . 8  

Fayette 100 , 746 1 3 1 , 906 30 . 9  1 7 4 , 3 1 7  32 . 2  1 8 3 , 806 1 8 6 , 048 6 . 7  

Franklin  25 , 9 3 3  29 , 4 2 1  1 3  . 5  34 , 18 1  1 6 . 2  36 , 0 6 2  36 , 9 1 3  8 . 0  

Grant 9 , 809 9 , 489 -3 . 3  9 , 9 9 9  5 . 4  1 1 , 34 1  1 1 , 562  1 5 . 6  

Har r ison 1 3 , 7 36 13 , 7 04 - . 2  14 , 1 58  3 . 3  14 , 400 14 , 5 50  2 . 8  

Owen 9 , 7 5 5  8 , 2 3 7  -1 5 . 6  7 , 4 7 0  -9 . 3  7 , 707  7 , 9 1 5 6 . 0  

Wood ford 11  , 2 1 2  1 1 , 9 1 3  6 . 3  14 , 4 3 4  2 1 . 2  1 5 , 1 7 7  1 6 , 3 6 7  1 3 . 4  

, u. S .  Bureau o f  Census ( 19 7 7 )  e s t ima t e .  
2 U . S .  Bureau o f  Census ( 1 9 7 7 )  es t ima te o f  " Scott  County - Subcounty Area . "  Th is  i s  a large r area than t h e  c i ty o f  George town . 

Source : U . S .  Bureau o f  Census , 1 94 2 ,  1 95 2 , 1 9 6 2 ,  1 9 7 2 , 1 9 7 7 .  

H H H 
I "" 
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Tab le 1 II-24.  Popula t ion Proj ect ions l 

1 9 70 2 1 9 7 5  1 9 80 1 99 0  2000 

Kentucky 3 , 2 18 , 745  3 , 3 7 5 , 6 38 3 , 5 64 ,4 14 4 , 0 0 1 , 6 57 4 , 5 06 , 9 5 2 

Sco t t  County 
KPDO proj e c t ion3 1 7 , 948 18 , 7 49 19 , 6 08 2 1 , 5 48 23 , 340 

Pe rcent Increase  ( 4 . 5 )  ( 4 . 6 )  ( 9 . 9 )  ( 8 . 3 ) 

Unive rs ity of 
Lou isvi l le 
proj e ct ion4 1 7 , 948 19 , 9 58 2 1 , 7 66 24 , 4 32 25 , 9 1 3 

Percent Increase ( 1 1 . 2 )  ( 9 . 1 l  ( 1 2 . 2 )  ( 6 . 1 l  

lPercent growth s ince previou s  pe riod i n  parenthe ses . 

2Ac tual cens us figures . 

3Kentucky Program Deve lopme nt Office  proj ect ion.  

4Land Re sources Po l ic y  Mode l ,  Unive rs ity of Lou isvi l l e .  

Sou r ce : U . S .  Bureau of Census , 1 9 72 ; Kentucky Program Deve lopme nt O f fi ce , 1 9 72 ; and 
Unive rs ity of Lou isvi l l e ,  1 9 7 7 .  

Tab le 1 1 1- 2 5 .  Popul a t ion Change and Migrat ion b y  County 

Popul a t ion Change Ne t Migrat ion 
County 1 9 60-70 ( % )  ( % )  

Bourbon 1 . 6  - 7 . 5  

Faye tte  3 2 . 2  1 7 . 0  

Frank l i n  1 7 . 2  5 . 1  

Grant 5 .4 0 . 6  

Harr i son 3 . 3  - 2 . 4  

Owen - 9 . 3  - 1 3 . 2  

Scot t 1 6 . 7  6 . 0  

Wood ford 2 1 . 2  6 . 5 

KENTUCKY TOTAL 6 . 0 -5 . 0  

Sou r ce : U . S .  Bureau of Census , 1 9 7 7  • 

2020 

5 , 7 5 7 , 6 34 

26 , 2 37 
( 1 2 . 4 )  

NA 
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Tab le 1 11-2 6 .  Urban , Rural , Rural /Farm, and Rur a l /Non-Farm Percent 
D i s tr ibut ions for Kentucky and Sco tt Coun ty 
1 950 , 1 960 , and 1 9 7 0  

Kentucky ( % )  Scott County ( % )  

Urban 

1 9 5 0  36 . 8  3 6 . 4  

1 9 60 46 . 7  45 . 4  

1 9 7 0  52 . 3  48 . 1 

Rural 

1 9 5 0  63 . 2  63 . 6  

1 960 53 . 3  54 . 6  

1 9 7 0  47 . 7  5 1 . 9  

Rura l /Farm 

1 9 5 0  5 2 . 4  NA 

1 960 29 . 8  5 6 . 4  

1 9 7 0  25 . 1  39 . 0  

Rural/Non-Farm 

1 95 0  47 . 6  NA 

1 9 60 70. 2 43 . 6  

1 9 70 74 . 9  6 1 . 0  

Source : U . S .  Bureau o f  Census , 1 9 7 2 .  
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( 3 ) Rac ial Compos it ion and Age and Sex D is t r ibu t ion 

Although the percentage of nonwh ite persons in Kentucky has shown a s teady , but sma l l  increase 

s ince 1 9 50 ( 6 . 9  percent in 1 9 5 0 , 7 . 2  percent in 1 9 60 ,  7 .4 percent in 1 9 70 ) , the percentage of nonwh ite 

persons in Sco t t  coun ty and Ge orge town has shown a steady decrease . However ,  as  a comparison of total  

populat ion , the perc entage of nonwhites  in George town exceeds that of Scott  County and the pe rcentage 

of nonwh ites  in Scot t County exceeds that of Kentucky ( see Tab le  111-2 7 ) . 

Birth rates dropped in Kentucky in the 1 9 60s , result ing in a proport iona l drop in the number of 

persons in the 1 - through 9 -ye ar-o ld age cohort . The f igures for Scott  County and George town a l s o  

r e f l e c t  this  trend of slowing b i rth r a t e s  i n  the 1 9 60s  ( see  Tab le 111-23 and Tab le 111-28) . In 1 9 70 , 

both Scott  County and Ge orge town had a lowe r proport ion of persons under 1 8  ( 3 2 . 2  and 18 . 2  percent , 

respect ive ly) than Kentucky ( 34 . 6 percent ) . For the 1 8-64 " work force" age grou p ,  both Scot t County 

and George town had a h igher  proport ion of work ing-age persons ( 5 7 . 0  and 60 . 3  percent) than did 

Kentucky ( 54 . 9  p e rcent ) .  Both Scott  County and Ge orge town had a h igher  pe rcentage of ove r-64 inh ab i

t an t s  than did the s tate in 1 9 70 .  George town has ma int a ined a s l igh t l y  higher percentage of fema le 

res idents  than Scott County ( 54 . 1  to  5 1 . 7 percent in 1 9 7 0 ) . 

( 4 )  Educ ation and Income 

In 1 9 7 0  the med i an number  of school years completed by Scott  County res ident s was 1 0 . 7 , wh ich ranked 

Scott  County 1 8 t h  ( o f  1 20 coun t ie s )  in the s t a t e .  Howeve r ,  the 1 9 7 0  c ensus inc ludes col lege s tudents  

as loc a l  res ident s .  Correc t ing for the c o l l ege s tudent populat ion i n  the county ( George town College ) 

wou ld rank S c o t t  county s l igh t l y  lowe r than 1 9 th but s t i l l  sub s t ant ial ly higher than the s ta t e  me dian 

number  of school years comple ted of 9 . 9 .  

Sco t t  County has shown a s te ady increase  in per cap i t a  income s ince 1 9 69 , and in 1 9 74 r anked 6 th 

with in the Scott  County Labor marke t are a  a lthough it experienced the greatest  perc entage increase 

in per c ap ita  income for the period 1 9 6 9- 1 9 74 .  The 1 9 74 per  cap i t a  income for Scott  County s l igh t ly 

exceeded that for Kentucky ( $ 4 , 502 and $4 , 442 , respect ive ly) . In 1 9 69 the median fam i ly income for 

Scott  County was $ 7 , 5 68 . The 1 9 69 med i an fam i l y  income for George town was $8 , 1 9 3 . Both the Scot t 

County and George town medi an fam i � y  income exceeded that for Kentucky ( $ 7 ,44 1 ) .  

In gene ral , the income figures  indicate  an improvement in real income for res ident s of George town , 

Scott  Coun ty ,  and the George town labor market are a .  Of particular note is the 1 26 percent increase 

in farm-fam i l y  income for Scott  County r e s idents  ove r  the period of 1 9 60 to 1 9 7 0 .  Th is  increase 

is  wel l  above the 9 5  percent increase regi s tered by al l Scott County fami l i e s  over the same pe riod . 

The income of nonwh ite  fam i l ies , however ,  increas ed l e s s  rapid l y ,  regi s te ring a 6 7  percent rise  during 



Kent ucky 
( Number)  
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Tab le 1 1 1- 2 7 .  Percent of Wh ite and Nonwh ite Population , 
Kentucky , Scot t County , and George town 
1 9 50 , 1 9 60 , and 1 9 7 0  

Whi te ( % )  Nonwhite 
1 9 50 1 9 60 1 9 70 1 9 50 1 9 6 0  

9 3 . 1  9 2 . 8 9 2 . 6  6 . 9  7 . 2  
( 20 3 , 1 9 2 )  ( 2 18 , 747 ) 

Scott Coun ty 88 . 2  8 8 . 4  90 . 6  ll .8  1 1 . 6 
( Number)  0 , 78 1 )  0 , 7 78 )  

George town 86 . 4  88 . 5  89 . 4  1 3 . 6  1 1 . 5  
( Number)  ( 750)  ( 803)  

Source : U . S .  Bureau of  Census , 1 9 7 2 .  

( % )  
1 9 70 

7 . 4 
( 238 , 184)  

9 . 4 
0 , 65 3 )  

1 0 . 6  
( 9 1 5 )  

Table 1 I I- 28 . Age Dis tr ibu t ion in Kentucky , Scot t County , 
and George town 

% o f  Popul a t ion % of  Populat ion % of Populat ion 
Under 18 18-64 6 5  and Over 

1 9 50 1 9 60 1 9 70 1 9 50 1 9 6 0  1 9 70 1 9 50 1 9 60 

Kentucky 3 6 . 0  3 7 . 5  34 . 6  56 . 0  5 2 . 9  54 . 9  8 . 0  9 . 6  

Sco t t  County 29 . 9  3 2 . 4  3 2 . 3  59 . 5  5 5 . 7  57 . 0  10 . 6  1 1 . 9 

George town 25 . 2* 3 1 . 2* 28 . 1  6 3 . 1* 5 7 . 1* 6 0 . 3  1 1 . 2 1 1 .  7 

Source : U . S .  Bureau of Census , 1 9 7 2 .  

*Denot es es tima t e s , s ince the 1 9 5 0  and 1 9 60 c ensuses inc lude only a 1 5  to  1 9  age 
b racke t .  

1 9 70 

1 0 . 5  

10 . 7  

1 1 . 6 
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the 1 9 60 decade . Since the consumer price inde x ,  by c omparison increased by 28 . 6  percent ove r  the 

s ame period for the neare s t  survey c ity , C incinnat i ,  one can re asonab ly conc lude that mos t  res ident s 

o f  the Scott County labor market area realized a net increase in real income ( see  Tab le 111-29 ) .  

The number  of fami l ies  wi th income s be low the low- i ncome leve l in  Scott County in 1 9 6  compr i s ed 

1 6 . 7  percent of al l fami l ies  in the county . The percentage of George town fam i l ies with incomes  below 

the low income leve l was 1 4 . 2  percent and 1 9 . 2  percent for Kent ucky ( see Tab le 111-30 ) .  

b .  General 

( 1 )  Commut ing Patterns 

The Kentucky Department of Commerce has defined a geographical area ( cons is t ing of count ie s  con-

t iguous to Scott  County)  wh ich exempl i fies  s ignif icant interdependent commut ing pat terns as  the Scott 

County l abor marke t area ( Bourbon , Faye tte , Frank l i n ,  Grant , Harrison , Owe n ,  Scot t ,  and Wood ford 

Coun t ie s ) . Scott County provides empl oyment for 5 2 . 4  percent of i t s  res ident work force in add i t ion 

to a fa ir  numbe r  of commuters from surrounding count ies . In 1 9 70 there we re an e s t imated 4950  j obs 

in Scott  County ( Crayc r a f t , 1 9 7 7 ) , and commuters from surrounding coun t ie s  represented approxima tely 1 1  

percent of the persons working in Scott County ( see Tab les 111- 3 1  and 111-3 2 ) . 

Tab le I II-� l .  Scot t County Work Force - P l ace  of Employment 

County 
of  

Res idence 

Scott 

Working Ins ide 
County 

of  Res idence 

52 .4% 

Working Out s ide 
County 

of  Res idence 
( In Spe c i fied County) 

28 . 6% 

Source : Kent ucky Department of Comme rc e ,  1 9 7 3 .  

( 2 ) Empl oyment and Unempl oyment 

Working Outs ide 
County 

of  Res idence 
( In County Not 

Spec ified ) 

1 . 6% 

P lace of 
Work Not 
Reported 

1 7 . 4% 

Ext ens ive data on empl oyment and unempl oyment for Georgetown are not ava i l ab l e . Howeve r ,  data  

for  Scot t County show that  the county has  experienced general ly lower unempl oyment rates than Kentucky 

as a who le* ( see  Tab le 111-3 3) . 

*The Kentucky Department of Human Resources data for 1 9 73 through 1 9 76 and al l of the U . S .  Bureau of  
Cens u s  data  are  based  on  p lace of res idenc e ,  wh ile  the  1 9 70- 7 2  Kentucky Department of  Human Resources 
data  are based upon p lace  of  work and , as  such , are not readi ly c omparab le . 
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Table 111- 2 9. Per  Capita Income in Kentucky and the 
Sc o t t  County Labor Marke t Area 

Kentucky 

Count ies : 
Bou rbon 
Faye t t e  
Frank l i n  
Grant 
Harrison 
Owen 
Scot t 
Woodford 

1 9 5 9  

1 , 9 76 

2 ,4 28 

1 96 9  

2 , 8 94 

3 , 1 6 6  
3 , 7 40 
3 , 3 3 9  
2 , 6 8 7  
3 , 034 
2 , 5 9 9  
2 , 7 69 
3 ,890  

1 9 7 0  1 9 7 3  

3 , 1 1 2 4 , 050 

3 , 2 7 7  4 , 3 14 
3 , 844 4 , 9 30 
3 , 5 9 0  4 , 643 
2 , 8 99 3 , 343 
2 , 9 4 5  4 , 1 29 
2 , 6 7 9  3 , 8 3 3  
2 , 8 54 3 , 8 9 1  
4 , 020 5 , 0 68 

% Change 
1 9 74 1 969-74 

4 ,442 5 3 . 5  

4 , 8 94 5 4 . 6  
5 , 28 7  4 1 . 4 
5 , 067  5 1 .8  
4 , 054 5 0 . 9 
4 , 7 29 5 5 . 9 
4 , 1 04 5 7 . 9 
4 , 5 02 62 . 6  
5 , 5 07 4 1 . 6  

Sour ce : U . S .  Bureau o f  C ensus , 19 72 ; and Kentucky Deskbook o f  Economi c 
S tat i s t ics , 1 9 75 

Tab le I I I- 30. Sele c t ed Income Charac t e ri s t ics  for Kentucky , 
Scot t C ounty , and Georgetown , 1 9 59 and 1 9 69 

Kentucky Scot t County George town 

TOTAT� FAMILIES 

FAMILY INCOHE ( /: )  
Less th an $3 , 0 00 
$ 3 , 000-4 , 9 9 9  

5 , 000-6 , 9 99 
7 , 000- 9 , 9 99 

1 0 ,000- 1 4 , 9 99 
1 5 , 0 00-24 , 9 99 

) 2 5 , 0 00 

MED IAN FAMILY INCOME ( $ )  
Al l fami l i es 

-Wh ite 
-Nonwh ite 
-Farm 

FAMI L IE S  BELOW LOW- INCOME 
LEVEL ( % )  

FAMILIE S BELOW 1 2 5 %  O F  LOW
INCOHE LEVEL ( % )  

FARM POPULATION 
Pe rsons b e l ow l ow- income 
leve l (% of tot al popu
l a t ion ) 

1 1 9 70 data . 
2 1 9 60 data .  

1959  1 969 

7 5 2 , 6 7 1 2 

38 . 0  
2 2 . 7  
18 .4  
1 2 . 8  

5 . 5 
1 . 7 
0 . 8 

4 , 0 5 1  
4 , 1 9 3  
2 , 5 70 

8 2 5 , 2 2 2 1 

18 . 5  
1 4 . 0  
14 . 3  
20 . 7  
20 . 9  

9 . 2  
2 .4 

7 ,441  
7 , 6 04 
5 , 1 7 2  

19 . 24 

2 5 . 54 

23 . 84 

1 959  1 9 6 9  

3 , 9 29 2 4 , 5 99 1 

3 7 . 3  1 6 . 1  
25 . 5  1 4 . 0  
1 7 .4 1 6 . J  
8 . 7  20 . 2  
5 . 9  22 .3  
2 . 0 9 . 6  
0 . 6  1 . 7  

3 , 9 0 1  7 , 5 68 

2 , 645 
7 , 9 44 
4 ,4 243 

3 , 365  7 , 5 98 

16 . 74 

22 . 24 

1 5 . 04 

1 9 5 9  1 969 

1 , 7 6 52 

26 .0  
29 . 0  
22 . 2  
1 0 . 4  

1 2 .4 

4 , 6 76 

1 4 . 5  
1 1 .8 
1 6 . 6  
20 . 5  
23 . 6  
1 1 . 8 

1 . 3 

8 , 1 93  

1 4 . 2  

3Data not shown for count ies wi th populat ion o f  l e s s  than 400 f o r  each race . Figure 
shown is  for b l ack fami l ies . 

4Th e nat i onal low- income leve l was computed to be $3 , 388 in 1 9 7 0 . 

Sou r ce : U . S .  Bur eau of Census , 1 9 7 2 . 
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Tab le 1 1 1-3 2 .  Commut ing Pat terns of  Scott County Res idents and 
Pe rsons Who Are Empl oyed in Scott  County 

Persons Commut ing 
Out of S c o t t  to 

0 

1 6  

3 

0 

1 5 4 1  

2 5 5  

1 6  

3 1  

3 

0 

1 2  

3 2  

2 5  

2 5  

County 

Anderson,  KY 

Bourbon,  Ky l 

Campbe l l  , KY 

C l ark,  KY 

Faye t te , KY 1 

Frank l i n ,  Ky l 

Grant , KY 1 

Harrison , Ky l 

Kenton , KY 

N icholas , KY 

Owen,  Ky l 

Wood ford , Ky l 

Hamil ton,  OH  

Dearborn , IN 

Persons Commut ing 
into Scott  

1 2  

48  

o 
6 

2 7 2  

4 2  

6 

8 5  

o 
1 4  

6 3  

2 4  

o 
o 

1 9 5 9  5 7 2  

Persons who work and res ide i n  Scott  County : 3 589 
Net commuter f l ow out o f  Scot t County : 1 3 6 3  

Labor market area f o r  S c o t t  County . 

Source : Kentucky Department o f  Commerce , 1 9 7 3 .  



Tab l e  1 1 1-3 3 .  Lab o r  Force , Employment , and Unemployment f o r  Ken t ucky , S c o t t  County , a n d  Geo rge town 

1 9 50 1 1 9 60 1 19 6 '5 7 I ' n o I 1 9 7 1 2 1 9  ) 2 2  1 9 73 2 1 9 74 2 1 9 7 5 2 

-- ----- - _. ,-_.-

Kentucky 
Civi l i an Labor Force 9 9 1 , 0 7 1  9 9 6 , 1 9 4  NA 1 , 1 9 0 , 344 NA NA 1 , 3 7 7  , 000 1 , 4 1 1 , 000 1 ,409 , 0 0 0  
Emp l oyed 9 5 4 , 986 935 , 944 NA 1 , 1 36 , 57 2  NA NA 1 , 3 26 , 000 1 , 347 , 000 1 , 306 , 000 
Unemp l oyed 36 , 08 5  60 , 25 0  NA 5 3 , 7 7 2  NA NA 5 1 , 000 64 , 000 1 0 3 , 000 
% Unemp l oyed 3 . 7  6 . 0  NA 4 . 5  NA NA 3 . 7  4 . 5  7 . 3  

Scott C ounty 
Civi l i an Labor Force 5 , 633  6 ,020 6 , 2 7 5  7 , 1 6 3  5 ,460 5 , 5 7 0  9 , 1 0 1  9 , 202 9 , 037  
Emp l oyed 5 , 390  5 , 8 7 1  5 , 947  6 , 9 0 1  5 , 030 5 , 320 8 , 9 2 2  8 , 949 8 , 6 23 
Unemp l oyed 243 149 328 262 430 250 1 7 9  253 4 1 4  
% Unemp l oyed 4 . 3  2 . 3  5 . 2  3 . 7  7 . 6 4 . 3  2 . 0  2 , 7  4 . 6  

Georgetown 
C iv i l ian Labor Force 2 , 2 70  2 , 945 NA 3 , 5 04 NA NA NA NA NA 
Emp l oyed 2 , 1 6 6  2 , 8 8 1  NA 3 , 369 NA NA NA NA NA 
Unemp loyed 104 64 NA 1 3 5  NA NA NA NA NA 
% Unemp loyed 4 . 6  2 . 2  NA 3 . 8 NA NA NA NA NA 

I For th e 1 9 5 0  and 1960  da t a ,  the labor force cons i s ts of al l c ounty re s idents 14 years o l d  or ove r ;  for the 1 9 70 data , 
the Censu s  Bureau re d e f ine d  " l abor force" to inc lude on l y  tho s e  re s idents 1 6  years o l d  or ove r .  

21n 1 9 74 the Kentucky Department of  Human Resources change d i t s  fi gu re s from p l ace of  emp l oyment t o  p l ace o f  re s idence . 

Source : U . S .  Bureau o f  Census , 1 9 7 2 ; and Kentucky Depar tment o f  Human Resource s ,  1 9 7 7 .  

1 9 7 62 

1 , 488 , 000 
1 , 3 6 7 , 000 

8 1 , 000 
5 . 6  

9 ,4 9 7  
9 , 2 10 

287  
3 . 0  

NA 
NA 
NA 
NA 

H H H 
I " f-' 
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As data from Tab le 1 1 1-34 show , l abor force , empl oyment , and unempl oyment data for the Scott  County 

l abor marke t area are genera l ly comparab le , with Scott County ranking low in terms of unemp loyment . 

The size  and compo s i t ion of the ava i l ab l e  labor force are pres ented in Tab le 1 1 1-35 , and the percentage 

d i s t ribut ion of  Scott  Coun ty ' s  labor force among occupat ional categories for 1 9 70 is presented in 

Tab le 111-3 6 .  The d i s t r ib u t ion of empl oyment by s t andard indu strial  c la s s ificat ion is  presented in 

Tab l e  111-3 7 and the agric u l t ural  empl oyment for the Scot t County labor ma rket  area is pres ented in 

Tab l e  111-3 8 .  With the excep tion of Fayette  and Franklin  Count ies , the ent ire labor market area had 

at leas t 2 . 3 t ime s the s t atewide ave rage in agr icul t ural  employment . 

( 3 )  Indu s tr i a l , Agr icu l t ural , and L ives tock Produc t ion 

The George town area is the locu s  of manu factur ing act ivi ties  in Scott County . The variety of manu

factur ing act iv i t ie s  is ext ens ive bu t is predominant ly l igh t indus t ry .  A l i s t ing of Scot t County indus

tries  is  presented in Tab le 111-39 . Mining act iv i ty in Scot t County is  l imi ted to a s ing le f irm engaged 

in the produc t ion of agr icu l t ural  l ime , c rushed l imes tone , road aggrega te , and cement s .  S im i l arly , 

Scott County has a single  t imber m i l l ing opera t ion engaged in the produc t ion of wa lnu t  veneer ing . Scott 

County has approxima tely  1 8 2 , 0 00 acres  of  t imber re sources . 

Agr icultural  act iv i t ie s  in Scott  County are rather extens ive , and in 1 9 74 farming a c t ivi t ies  en

gaged 1 64 , 8 16 acres  of land . The maj o r  crop s  harve s ted in Scott County are hay , tobacco , and whea t 

( s ee Table 1 11-40) . Scott County ' s  l ive s tock produc t ion is concent rated p r imarily in cat t le and hors es 

with some minor ac t iv i ty in hog and ch icken produc t ion ( see Tab le 111-4 1 ) . 

c .  Taxes 

When the s ite of the propos ed industrial  park was annexed into the legal boundaries of the c i ty of 

George town it  became sub j e c t  to Ge orge town c i ty taxe s .  George town ' s  tax rate �s $ 0 . 1 9 9  per $ 100 of 

a s s e s s ed va lue ( wh ich is app l ied to  land , buildings , cars , a ircraf t ,  watercra f t , finished produ c t s  and 

bus ine s s  furni ture and f ixture s ) . A payroll  t ax of $ 1 .00  per $ 100 payroll  is lev i ed on al l George town 

bus ines ses  ( Vance , 1 9 77 ) .  

Scot t County ' s  tax ra te  is  currently $ 0 . 8 37 per $ 100 of  assessed valuat ion but is  expected to soon 

rise  to $ 0 . 9 3 7 due to a hospital  levy recently passed ( Vance , 1 9 77 ) . Scot t County also  rece ive s $ 0 . 9 72 

per $ 100 o f  va lue for a l l  veh ic les  as part of its  tangible  property tax .  

Maj or  s tate t axes wh ich would a f fec t  the propos ed indu s tr ial park inc lude a co rporate income tax , 

gene ral property taxe s , and s a l e s  and u se taxe s .  An annual t ax on net corporate  income i s  levied by 

the s t ate  at a rate of 4 percent on the firs t $ 2 5 , 000 ( wi th a minimum of $ 5 , 000 ) , and 5 . 8 percent on 
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Tab le I I I-3 4 .  Labor Force , Empl oyment , and Unempl oyment fo r the 
Scott  County Labor Marke t Area 

Apr i l  

1 9 7 1  1 9 7 2  1 9 73
1 

19 74
1 

1 9 7 5
1 

1 9 76
1 

1 9 7 7
1 

Bourbon 
C i v i l ian Labor Force 6 , 360  6 , 390 9 , 205  9 , 284 9 , 084 9 , 609 1 0 , 033  
Empl oyed 6 , 090 6 , 1 0 0  9 , 068  9 , 095  8 , 764 9 , 360 9 , 830 
Unemp l oyment Rate ( % )  4 . 3  4 . 5  1 . 5  2 . 0  3 . 5  2 . 6  2 . 0  

Faye tte  
Civ i l ian Labor Force 89 , 240 95 , 600 92 , 525 93 , 256  9 1 , 1 1 1  9 6 , 6 3 7  1 00 , 6 1 9  
Emp loyed 8 6 , 490 93 , 500 90 , 626  90 , 9 0 3  87 , 5 9 1  93 , 550  9 8 , 24 2  
Unempl oyment Ra te ( % )  3 . 1  2 . 3  2 . 1  2 . 5  3 . 9  3 . 2  2 . 4  

Frank l in 
Civ i l ian Labor Force 2 2 , 320 2 2 , 870  1 7  , 64 7  1 7 , 4 8 1  1 7 , 76 1  1 8 , 8 8 1  1 7  , 658  
Emp loyed 2 1 , 600 2 2 , 1 3 0  1 7 , 203  16 , 8 1 7  1 6 , 893 18 , 1 6 4  1 6 , 928  
Unemp loyment Ra te  ( % )  3 . 2  3 . 3  2 . 5  3 . 8  4 . 9  3 . 8  4 . 1  

Grant 
Civil i an Labor Force 2 , 740 2 , 890 4 , 3 78  4 , 273  4 , 2 1 2  4 , 4 73 4 , 149  
Employed 2 , 63 0  2 , 820 4 , 259 4 , 145  4 , 000 4 , 3 1 1  4 , 042  
Unempl oyment Ra te ( % )  4 . 0  2 . 5  2 . 7  3 . 0  5 . 0  3 . 6  2 . 6  

Har rison 
Civil ian Labor Force 5 , 290 5 , 2 70 7 , 282  7 , 56 5  7 , 4 7 9  7 , 6 9 7  7 , 240 
Emp loyed 5 , 0 1 0  5 , 090 7 , 148 7 , 39 5  7 , 1 2 9  7 , 4 1 8  7 , 046  
Unemp l oyment Ra te ( % )  5 . 3  3 . 5  1 . 8  2 . 2  4 . 7  3 . 6  2 . 7  

Owen 
Civil ian Labor Force 2 , 480 2 , 320  2 , 9 74 3 , 39 1  3 , 5 7 6  3 , 7 3 2  3 , 402  
Emp loyed 2 , 3 1 0  2 , 1 70 2 , 878  3 , 268 3 , 39 2  3 , 5 9 5  3 , 302  
Unemp l oyment Ra te ( % )  6 . 9  6 . 2  3 . 2  3 . 6  5 . 1  3 . 7  2 . 9  

Scott  
Civil ian Labor Force 5 , 460 5 , 570  9 , 1 0 1  9 , 202  9 , 037  9 , 4 9 7  9 , 865  
Empl oyed 5 , 030  5 , 320 8 , 92 2  8 , 94 9  8 , 623  9 , 2 10 9 , 6 72 
Unempl oyment Rate ( % )  7 . 6  4 . 3  2 . 0  2 . 7  4 . 6  3 . 0  2 . 0  

Wood ford 
Civil ian Labor Force 5 , 760  5 , 800 7 , 704 7 , 768  7 , 5 99  8 , 025  8 , 362  
Emp loyed 5 , 5 90 5 , 680 7 , 564 7 , 587  7 , 3 1 1  7 , 808 8 , 200 
Unemp l oyment Ra te ( % )  2 . 9  2 . 1  1 . 8  2 . 3  3 . 8  2 . 7  1 . 9 

TOTAL 
C iv i l ian Labor Force 1 39 , 6 5 0  146 , 7 1 0  1 5 0 , 69 7  1 5 2 , 220 149 , 85 9  1 5 8 , 5 5 1  1 6 1 , 328 
Emp loyed 1 34 , 750  142 , 8 1 0  1 4 7 , 668  1 48 , 1 5 9  1 43 , 703  1 5 3 , 4 1 6  1 5 7 , 262  
Unemp l oyment Ra te ( % )  3 . 6  2 . 7  2 . 0  2 . 7  4 . 1  3 . 2  2 . 5  

1 
Based upon p lace of res idenc e .  Prev ious years based on p lace of  emp l oyment . 

Source : Kentucky Department o f  Human Resources , 1 9 7 7 .  
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County 

Bourbon 

Faye t t e  

Frank l in 

Grant 

Harrison 

Owen 

S c o t t  

Wood ford 

Source : 

T o t a l  
Total 

9 80 

1 3 , 600 

5 , 090 

580 

820 

6 1 0  

1 , 3 30 

840 

I I 1- 74 

Tab l e  11I-3 5 .  Ava i l ab le Labor Force in the Scott  County 
Labor Marke t Area ,  1 9 7 5  

Labor Supply  Out s ide Labor SUEply From 
Labor Supply Labor Force POEu l at ion UnemEloyed 
Mal e  Fema l e  Mal e  Fema l e  Mal e  Femal e  

500 480 0 0 230 90 

6 , 6 70 6 , 93 0  0 990 2 , 490  1 , 030  

2 , 94 0  2 , 1 5 0  1 , 7 50  1 , 05 0  560 3 1 0  

330 250 0 1 0  1 6 0  50 

430  390  0 0 250 100 

3 1 0  300 0 1 3 0  1 40 5 0  

6 70 660 0 0 260 1 50 

400 440 0 0 180  1 00 

Kentucky Depar tment o f  Human Resources ,  1 9 7 7  • 

Tab l e  I I I-3 6 .  Occupa t ion  o f  Emp l oyed Persons Age 1 6  and Ove r ,  
S c o t t  County ,  1 9 7 0  

Labor Force P OEulat ion 
UnderemEloyed 
Male  Fema l e  

270  390  

4 , 1 8 0  4 , 9 1 0  

630 790  

1 7 0  1 9 0  

180  290  

1 7 0  1 20 

4 1 0  5 1 0  

220 340 

Oc cupa t ion Percent o f  Lab or Force 

Profess ional , technical , 
and r e l a ted 

Nonfarm managers and 
adminis trators 

S a l e s  worke rs 
C l er ical  workers 
Craf t smen ,  foremen ,  

and rela ted 
cons truc t ion craf t smen 
mechan ic s ,  repairmen 
mach in i s t s ,  other metal 
craftsmen 
o ther 

Operat ive s , except transport 
durab l e  good s manufac ture 
non-durab le good s manu facture 
non-manu fac tur ing 

Transport equipment operat ives 
Non- farm laborers 
Farm Workers 
Serv i c e  worke rs , except  private 

househo l d  
c lean ing and food service workers 
personal , heal t h ,  and other 

Private househo ld  worke rs 

Source : u . S .  Department of Labor , Manpower Admi n i s tration,  1 9 73 

1 1 . 1  

5 . 1  
4 . 4  

1 6 . 5  

1 0 . 6  
3 . 1  
3 . 1  

0 . 7  
3 . 8 

1 7 . 0  
1 1 . 9  

2 . 0  
3 . 1  
4 . 1  
4 . 1  

1 5 . 8  

8 . 8 
5 . 1  
2 . 7  
2 . 5 



Tab l e  I I I-3 7 .  Pe rcent Di st ribution o f  Employment b y  Indus try Divis ion fo r Georgetown Labor Market Are a ,  1 9 7 4  

County 
Industrial  Cl ass i f i c a t ion Bourbon Faye t t e  Frank l i n  Harri son Owen Scot t Wood ford 

Ag r i cu l t ural  s ervices , 
fores try , and fisheries 1 1 . 4* 0 . 9  0 . 1 * 0 . 3* ° 1 . 5* 4 . 7  

Mini:J.g 1 1 .4* 1 . 1  0 . 6 * 0 . 3* ° 1 . 5* ° 
Contract c ons truc t ion 1 1 . 3 7 . 8  7 . 6  1 . 8 3 . 9  6 . 9  2 . 2  

Manu facturing 4 1 . 6  24 . 1  38 . 1  5 3 . 4  29 . 8 *  5 1 . 6  6 7 . 5  

Transport a t i on and other 
pub l i c u t i l i t ies  3 . 4  6 . 6  4 . 4  2 . 8  1 6 . 0  2 . 0  1 . 5* 

Wh o l e s a l e  trade 4 . 9  7 . 2  2 . 4 9 .4 1 0 . 0  2 . 0  1 . 5  

Re t a i l  trade 1 8 . 4  2 2 . 8  2 1 . 0  1 3 . 9  2 7 . 6  1 6 . 0  1 1 . 0 

Finance , ins urance , and 
re t a i l  t rade 4 . 8  8 . 1  4 . 6  3 . 8  1 1 . 2 3 . 9  3 . 0  

Serv i c e s  1 1 . 8  20 . 2  20 . 7  1 3 . 6  1 0 . 2* 14 . 9  9 . 5  

Non-c las s i f i ab le es tab l i shme nts 2 . 0  1 . 1  0 . 7  0 . 4  1 . 4 1 . 4 1 . 5* 

TOTAL REPORTED EMPLOYMENT 3 , 2 8 7  7 1  , 080 1 0 , 2 6 1  3 , 8 2 2  588 4 , 0 7 2  3 , 94 2  

*The Cen s us Bureau does n o t  pub l ish d a t a  f o r  counties having a l ow numb e r  o f  emp l oyees in any given indus trial 
c l as s i f icat ion ; there fore , the perc entage figures denoted with an as terisk are es t ima tes , based on the mid
point value ranges given for a part icular c l a s s i f ic at ion . 

S ource ; U . S . Dep artment of Comme rce , 19 7 7 .  

Grant 

° 
0 . 8* 

3 . 4 

5 . 3* 

1 5 . 5* 

4 . 6  

43 . 3  

8 . 8 

14 . 4  

1 . 3 

1 , l L Cl 

'-' H H 
I ..... en 
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Tab le 1 1 1-3 8 .  Agr icul tural Emp l oyment for  Coun t i e s  in  the Scott  
County Labor Marke t Area , 1 9 7 1 - 1 9 7 6  

County 

BOURBON 
Agricul tural Empl oyment 
% of Labor Force 

FAYETTE 
Agricul tural Emp l oyment 
% of Labor Force 

FRANKL IN 
Agr icul tural Emp l oyment 
% of Labor Force 

GRANT 
Agricul tural Empl oyment 
% of Labor Force 

HARRISON 
Agr icul tural Empl oyment 
% of Lab or Force 

OWEN 
Agricul tural Emp l oyment 
% of  Labor Force 

SCOTT 
Agricul tural Empl oyment 
% of Labor Force 

WOODFORD 
Agricul tural Empl oyment 
% of Labor Force 

KENTUCKY 
Agricul tural Emp l oyment 
% of  Labor Force 

1 9 7 1
1 

1 , 6 6 9  
NA 

2 , 687 
NA 

4 7 9  
NA 

485 
NA 

1 , 060 
NA 

8 9 7  
NA 

1 , 3 53  
NA 

1 , 086 
NA 

84 , 2 18  
NA 

1 , 5 53  
NA 

2 , 50 1  
NA 

4 5 1  
NA 

468 
NA 

986  
NA 

836 
NA 

1 , 260 
NA 

1 , 009 
NA 

78 , 447 
NA 

1 , 503  
NA 

2 , 424  
NA 

438 
NA 

445 
NA 

9 5 6  
NA 

809 
NA 

1 , 22 2  
NA 

9 7 8  
NA 

7 5 , 940  
NA 

1 9 74 

1 , 7 03  
1 8 . 3  

2 , 74 1  
2 . 9  

496  
2 . 8  

504 
1 1 . 8 

1 , 082 
1 4 . 3  

9 1 6  
27  

1 , 384 
1 5 . 0  

1 , 1 1 0 
1 4 . 3  

85 , 95 3  
6 . 1  

1 9 7 5  

1 , 689 
1 8 . 6  

2 , 724  
3 . 0  

493 
2 . 8  

500 
1 1 . 9  

1 , 073  
14 . 3  

9 1 0  
25 . 4  

1 , 374 
1 5 . 2  

1 , 10 1  
1 4 . 5  

85 , 374 
6 . 1  

l
Agr icul tural empl oyment not comparab le to nonagricul tural empl oyment . Agr icul t ural  
empl oyment based  on county o f  res idence , nonagr icul tural empl oyment on place of 
empl oyment . 

Source : Kentucky Department o f  Human Resources , 1 9 7 7 .  

1 9 7 6  

1 , 784 
1 8 . 6  

2 , 8 7 5  
3 . 0  

5 2 1  
2 . 8  

528  
1 1 . 8  

1 , 1 3 2  
1 4 . 7  

960 
2 5 . 7  

1 , 4 5 1  
1 5 . 3  

1 , 1 62  
1 4 . 5  

90 , 1 28 
6 . 2  
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Tab le 1 1 1-39 . Manu factur ing F i rms of Scott  County , 1 9 76 

Firm 

B lue Ribbon Pen and 
Penc i l  Co . ,  Inc .  

Carbide Produc t s , Inc . 

Chism & Wilborn , Inc .  

C lark Equipment C o .  

E l e c t r ic Part s Cor p .  

Frye Pr int ing Co . 

George town Amer ican 
Swi ss  Produc t s ,  Inc . 

George town Cab l e  
P roduc t s ,  Inc . 

Georgetown Metal 
S t amping Co . 

George town Tool and 
Manu factur ing Co . 

Hydro P l a s t ic Co . 

Johnson Cont rols , Inc .  

Kentucky Heat Treat ing Co . 

Lee Dog Food Co.  

Lujo  Grinding Co . 

Nal ly and Gibson 

Po lynes ian Pool s ,  Inc .  

Preferred Stamp ing , Inc .  

Rus s e l l  Manu factur ing Co . , 
Inc.  

SMF Manu fac t ur ing Co . 

STM , Inc .  

Southern States 
George town Co-op 

Produc t 

Impr inted pens , penc i l s  

Carbide tools , acce s sories 

Ashtrays 

E l e c t r i c  fork l i fts  

E l e c t r ical  w i re , wiring 
harnesses  

Le t terpres s print ing 

Screw mach ine product s ,  
mo tor sh afts , me tal s tamp ings 

E l e c t roni c  wi ring , 
components 

Met al s tamp ings , wire 
forms 

Tool s ,  gauge s ,  special  
mach inery 

Typewriter  part s ,  plas t ic 
part s 

Envi ronmental  control systems 

Heat subzero t reat ing me tal  
part s ,  whee labrat or- t umb lash ing 
of parts 

Dog food 

Mach ine sho p ,  mach ine tool 
accessories 

Ready mix concrete-

Pool cove rs , l iners , a irdome s 

Metal  s t amp ings , induc t ion 
we ld ing 

Adve rt is ing s pecialt ies 

Chrome p lat ing 

Special  and gr inding mach ines 

Fert il izer  

Male 

20 

5 1  

2 

1 5 0  

2 

1 3  

1 5  

1 8  

1 2  

20 

1 2 8  

2 8  

1 0  

4 

24 

3 

28 

2 

7 

1 6  

Employment 

Female Total 

120 140 

2 1  72 

o 2 

39 9 

320 470 

2 4 

1 7  3 0  

70  85 

40 58 

9 2 1  

4 5  6 5  

1 6 2  290  

2 30 

o 1 0  

5 

o 24 

7 10  

42 70 

10 1 2  

2 9 

3 1 9  
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Tab le 1 11-3 9 .  Manu fac tur ing Firms of Scott County , 1 9 7 6  
( Conc luded ) 

Firm P r oduct Mal e  

S t amping Ground Tool 
and D i e  

S t iohn Produ c t s  Corp . 

Triang le Electro
chemical Corp . 

Universal Wire 
S pr ing D i v i s i o n ,  
Hoover Bal l & Bear ing 
Company 

S t amping s ,  wel dment s  

Mach ine shop spe c i a l  machines 

E l e c trop l a t ing , chrome furni
tur e ,  metal cast ing s 

Auto  seat  spr ings , frames , 
furni ture and bedding s pr ings , 
o f fi c e  chair  equipment 

70  

25  

10  

4 1 7  

Source : Kentucky Department o f  Commerce , 1 9 7 6 ;  and Proct or , Dav i s  and Ray , 1 9 7 7 .  

Empl oyment 

Femal e  Total 

5 7 5  

8 5  1 1 0 

2 1 2  

2 1  438 
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Tab le 111-4 0 .  Crops Harves ted in Scott County �n 1 9 64 ,  1 9 69 , 1 9 74 :  
in Kentucky , 1 9 6 9  and 1 9 74 

Kentucky Scott  County 
Crop 1 9 6 9  1 9 74 1 9 64 1 9 6 9  1 9 74 

Corn , a l l  purposes  
-Farms 3 9 , 29 5  4 2 , 6 6 7  3 5 5  254 283 

Sorghum , for grain or seed 
-Farms 366  589  0 2 0 
-Ac res 6 , 86 1  1 9 , 1 4 1  0 6 0 

Whea t  for grain 
-Farms 6 , 878  8 , 5 90 55  54 47  
-Ac res 6 , 8 78 8 , 5 90 9 1 5  843 674 

Soybeans for beans 
-Farms 6 , 395  1 0 , 8 60 1 0 4 
-Acres 845 , 83 5  3 9 1 , 4 5 8  1 0 1 7 3  

H a y  ( exc lud ing sorghum 
hay) and gras s s i l age 
-Farms 5 5 ,439  5 4 , 692 NA 5 0 1  5 5 9  
-Ac res 1 , 280 , 29 6  1 , 283 , 204 1 5 , 3 1 8  1 5 , 374 18 , 2 1 5  

Tobacco 
-Farms 9 1 , 4 7 2  72 , 4 1 3  9 2 1  9 2 0  784 
-Ac res 1 62 , 323 1 7 4 , 8 5 9  4 , 758  3 , 7 5 1  4 , 5 1 7  

Cotton 
-Farms 1 16 39 0 0 0 
-Ac res 4 , 2 7 9  3 , 9 9 1  0 0 0 

Vegetab les , mel ons , 
or swe e t  corn for s a l e  
-Farms 2 , 1 3 3  2 , 088 5 1 1  8 
-Ac res 6 , 1 3 6  4 , 5 2 7  53  9 1  3 9  

L and i n  orchard s 
-Farms 1 , 705 1 , 222  6 1 7  1 4  
-Ac res 6 , 4 7 1  4 , 89 7  7 46 25 

Source : u . S .  Department of Commerce , 1 9 72 , 1 9 7 7 .  
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Tab le 1 11-4 1 .  Lives tock and Poultry �n Scott  County and Kentucky 

Kentucky Scott  Coun ty 
Crop 1 96 9  

Cat t l e  and calves 
-Farms 8 1 , 1 08 
-Number 2 , 5 9 1 , 93 5  

H o g s  and p i g s  
-Farms 29 , 1 1 9  
-Number 1 , 2 5 1 , 302 

She ep and lamb s 
-Farms 2 , 093 
-Number 1 18 , 622  

Horses  and ponies  
-Farms 2 5 , 008 
-Number 7 9 , 3 1 6  

Ch ickens C 3  months 
o l d  and over) 

-Farms 2 3 , 534 
-Number 3 , 20 7 , 9 7 5  

B r o i l ers 
-Farms 1 8 1  
-Number 5 , 040 , 981  

Source : u . S .  Department o f  Commerce , 1 9 72 , 1 9 7 7 .  

1 9 74 1 9 64 

73 , 446  782  
2 , 983 , 4 1 1  26 , 883 

2 0 , 5 3 9  2 5 9  
885 , 709 1 0 , 623  

880 1 7 2  
4 2 , 3 2 2  1 2 , 426 

1 7 , 868 NA 
62 , 3 6 7  NA 

18 , 3 74 364 
2 , 7 94 , 003  1 0 , 109  

202  NA 
4 , 702 , 255  NA 

1 9 6 9  

7 7 7  
34 , 209 

1 9 7  
8 , 785  

101  
8 , 4 7 1  

249 
1 , 290 

138  
3 , 685  

o 
o 

1 9 74 

769  
4 1 , 80 9  

1 0 2  
4 , 0 1 1  

39  
2 , 8 54 

1 9 1  
1 , 3 1 6  

1 1 7  
3 , 3 76  

2 
6 



Rank 

1 
2 
3 
4 
5 

6 
7 
8 
9 

1 0  

1 1  
1 2  
1 3  
1 4  
1 5  

1 6  
1 7  
1 8  
1 9  
20 

2 1  
22 
23 
24 
25  

Sour ce : 

I II-81 

Tab le 1 1 1-42 . State and Loc a l  Taxe s as a Percentage of 
Pe rsona l Income , 1 9 7 0- 7 1  

State Percenta�e Rank State 

Vermont 1 4 . 7  26 Nebraska 
Wi scon s in 1 4 . 6  2 7  De laware 
New York 1 4 . 5  28 Oregon 
North Dakota 1 4 . 2  29 Il linois  
Hawa i i  1 4 . 1 30 Pennsylvania 

Wyoming 1 3 . 9  3 1  Wes t  Virginia 
Sou th Dakota 1 3 . 8  3 2  Connec t icu t 
Cal i fornia 1 3 . 7  33  New Jers ey 
Ar izona 1 3 . 2  34 Kansas 
Minne sota 1 3 . 2  35  Indi ana 

Nevada 1 3 . 0  36 New Hampshire 
Ma ine 1 2 . 7  37  North Caro l ina 
Montana 1 2 . 7  38 Flor ida 
Mas s achusetts  1 2 . 7  39 Kentucky 
New Mexico 1 2 . 7  40 Virginia 

Idaho 1 2 . 6  4 1  Alaska 
Lou i s i ana 1 2 . 5  42 Sou th Caro l ina 
Utah 1 2 . 5  43 Georgia 
Iowa 1 2 . 3  44 Tennessee  
Mis s i ss ippi 1 2 . 3  45 Okl ahoma 

Washington 1 2 . 3  46 Texas 
Mich igan 1 2 . 2  47 Missouri 
Maryland 1 2 . 1 48 Alabama 
Colorado 1 2 . 1  49 Arkansas 
Rhode Isl and 1 2 . 1 50 Oh io 

Uni t ed States  1 1 . 9 

Kentucky Department of Comme rce , 1 9 7 3 .  

Percentage 

1 1 . 7  
1 1 . 7  
1 1 . 5  
1 1 . 5 
1 1 . 4 

1 1 . 1  
1 1 . 1  
1 1 . 0  
1 0 . 9  
1 0 . 8  

10 . 7  
10 . 6  
1 0 . 6  
1 0 . 5  
1 0 . 4  

1 0 . 4  
1 0 . 3  
1 0 . 1  

9 . 9  
9 . 9  

9 . 9  
9 . 9  
9 . 8 
9 . 7  
9 . 3  
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Tab le  1 1 1-43 . Land Use , Local Impact Area 

Land U s e  Category 

Agr icu l tural 

Urban and Bu i l t  Up 

Rura l  Res ident ial 

Industrial  

Comme rcial  

Pub lic  and Semi-Pub l i c  

TOTAL 

Exist ing Land Use 

Acre age 

36 32  

9 7 2  

206 

1 28 

86 

26 

5050 

Source : Scruggs and Hammond , 1 9 7 4 .  

Future Land Use 

Land Use Category Acreage 

Agr icu l tural 1 9 2 3  

R e s  ident ial 1645 

Indus trial  7 1 9  

Cons erva t ion 3 1 1  

Comme r c i a l  75  

Other 3 7 7  

TOTAL 5050 

Source : Scruggs and Hammond , Inc . , 1 9 7 4 .  

Percent 

7 2 . 0  

1 9 . 0  

4 . 0  

2 . 5  

2 . 0  

0 . 5  

100 . 0  

Percent 

38 . 1  

3 2 . 6  

1 4 . 2  

6 . 2  

1 . 5  

7 . 4  

1 0 0 . 0  



Tab le 1 1 1-44 . Agricul tural Land Use s ,  Scott  County and Kentucky 

Numbe r  of farms 

Total acreage in farming 

Proport ion -of all land 
in farming , % 

Average value per acre 

Farms under 10 acre s , % 
Farms over 1 , 000 acre s , % 

Ave rage value o f  
agricul tural pro
duc t s  sold  per  farm 

Land in farms according 
t o  use ;  

Cropl and , total , acres 

Harves ted , acres 
Pas ture , acres 
Other , acres 

Wood land , woodl and 
pasture acres 

All other acres 

1 9 64 

1 , 1 1 2  

1 6 5 , 83 5  

9 1 . 2  

3 7 5 . 6  

NA 

NA 

7 , 8 1 0  

109 , 43 7  

2 7 , 758  
7 6 , 66 7  

5 , 0 1 2  

1 3 , 86 9  

4 2 , 495  

Scott  County 
1 9 6 9  I 1 9 74 

1 , 1 54 

1 73 , 080 

95 . 2  

488 

1 8  

0 . 8  

9 , 9 59  

1 1 7 , 65 0  

24 , 8 5 9  
82 , 340 

9 , 8 5 1  

1 5 , 49 6  

45 , 240 

1 , 045 

164 , 8 1 6  

90 . 7  

7 5 1  

1 1  

1 . 3 

1 6 , 0 7 5  

102 , 455  

28 , 863  
6 7 , 308 

6 , 284 

1 7 , 1 2 1  

40 , 534 

Source : U .  S . Census o f  Agricult ure , 1969  and 1 9 7 4 .  

Kentucky 
1 9 64 1 9 6 9  1 9 74 

1 33 , 038 1 2 5 , 029 1 09 , 7 2 5  

1 6 , 2 65 , 180  1 1 5 , 98 9 , 243 1 1 4 , 5 35 , 06 7  

63 . 8  I 62 . 9  I 5 7 . 0  

18 1 . 0 l l  253  435 

40 . 0  I 1 1  1 0  

<0 . 1  

4 , 44 7  

1 3 0 , 7 23 

1 23 , 100  
4 , 5 7 2 , 8 54 

52 , 834 

84 , 0 3 1  

2 , 554 , 550 

0 . 6  

6 , 1 5 5 

9 , 443 , 545 

3 , 1 28 , 222 
4 , 9 1 5 , 5 75  
1 , 399 , 65 7  

3 , 8 22 , 882 

2 , 70 1 , 90 7  

0 . 8  

1 1  , 1 80  

8 , 7 32 , 1 2 3  

3 , 6 1 2 , 53 7  
44 7 , 499  
645  5 6 7  

3 , 30 2 , 7 9 2  

2 , 500 , 1 52  

H H H 
I 

ex> w 
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Tab le 1 1 1-45 . George town Area Col leges and Un ivers ities  

Name 

George town Co llege 

Midway Junior Co l lege 

Transylvania Unive rs ity 

Unive rs ity of  Kentucky 

Lexingt on Technical 
Ins t itu te 

Kentucky State  
Un ive rs ity  

Sou theas tern Chr i s t ian 
Co l lege 

Asbu ry c o l lege 

E a s te rn Kentucky 
Un ive rs ity 

Be rea Coll ege 

Cent re Co l lege 

Loca t i on 
(Miles  from George town) 

George town 

Midway ( 10 )  

Lexing t on ( 1 2 )  

Lexingt on ( 1 2 )  

Lexingt on ( 1 2 )  

Frank fort ( IS )  

Winches ter  ( 33 )  

Wi lmore ( 34) 

Richmond ( 39 )  

Berea ( 5 1 )  

Danvi l le ( 5 1 )  

Enrollme nt , 
Fa l l  1 9 7 5  

1 , 062  

350  

722  

22 , 5 26 

1 , 6 54 

2 , 246 

9 1  

1 , 225 

1 3 ,430 

1 , 5 04 

775  

Highes t Degree 
Conferred 

Mas ters 

As sociate  

Mas te rs 1 

Ph . D . , M . D . , 
D . M. D ,  J . D  

As soc i ate  

Mas ters 

As soc iate  

Baccalaureate 

2 Mas ters , Ph . D  

Baccalaureate 

Baccalaureate 

l Courses  in the Mas ters degree program a re taugh t on the Transylvania campus by Xav i er Un ive rs ity 
of C inc innat i faculty  members . The degree is is sued by Xavier  Un ivers ity . 

2Cooperat ive program wi th the Unive r s i t y  of Kentucky , Lexington , for a Ph . D .  in educat ion on ly . 

Source : Kentucky Department of Commerc e ,  1 9 7 6 .  
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all  income in exce s s  of  $ 2 5 , 000 . An ad  va l orem t ax i s  lev i ed on 1 00 percent of  the  fair  cash  va lue 

o f  c orporate property at a ra te of 1 . 5 cent s per $ 1 00 a s s e s sed va lue for real e s t at e ,  and 1 5 . 0  cent s 

pe r $ 1 00 a s se s sed value for t angib le  property .  A s tate-wide sales  tax o f  5 percent is imposed upon 

gross  re ceip t s  from re t a i l  s a l e s  of tang i b le pers ona l property. A use tax of 1 percent is lev i ed on 

the use , s t orage , or other consump t ion of t ang i b l �  pers ona l property ( Kentucky Department of Revenue , 

1 9 74 ) . Gene ral ly , as a percentage o f  persona l income , s tate  and l ocal  t axe s in Kentucky are lower than 

in other s t ates ( See Tab le 1 11-42) . 

d .  Land Use 

Land use in the impact area is  predomi nant l y  agr icul tural with such usage account ing for 72  per

cent of land consump tion.  On ly 1 9  percent of impac t area land i s  c la s s i f ied as urban. The rema ining 

9 percent cons i s t s  of rural  res ident ial , industr ial , commercial , pub l i c , and semi-pub l i c  land u se s .  

Tab le 1 1 1-43 presents a de l i neat ion o f  acreage and percentages b y  l and u s e  category . A d e l ineat ion 

of agr icu l t ural  land u s age is pres ented in Tab le 1 1 1-44 . 

e .  Pub l ic Sector Infrast �uc ture 

( 1 ) Schools and L ibraries 

George town ' s  pub l i c  schools were recent ly absorbed into the Scot t County school  system .  Wi th 

the exce p t ion of two grade  schools ( g rades 1 - 6 ) , a l l  of Scott  County school s  have excess  capac i ty 

rang i ng from SO t o  5 00 spaces ( for  total  c omb ined  grade categories ) .  Shou l d  over load ing occur in e i ther 

grade category sys tem ( j un ior high or high school ) ,  space can be provided by shi ft ing s pace ove rload 

from one sy s t em t o  the othe r ( Johnson , 1 9 7 7 ) . 

The Ge orge town / S c o t t  County area is we l l  s erved by voca t i onal- t echnical schoo l s , c o l leges and 

univers it ies . George town Co l lege , o f fering mas ters degree programs , i s  loca ted in the c i ty o f  George

town , and Central Kentucky S tate Vocat ional Technical  School and Faye tte County Area Vocat i onal Educat ion 

Center  are nearby . Wi thin a S O-mi l e  rad ius of George town are located 1 1  ins t i tut ions of higher edu

c a t ion serv i ng some 45 , 0 00 s tudent s .  ( See  Tab le 1 1 1-45 for a li s t ing o f  area col leges and univers it ies , 

enrol lments  and degree programs . )  Scott  County i s  served by two pub l i c  l ibrari es , the Scot t County 

Pub l ic L ibrary and the S t amp ing Ground Pub lic  L ibrary , and one pr iva te l ibrary , George town C o l l ege 

L ibrary , wi th a comb ined col lect ion of 1 58 , 9 00 vo lume s ( Kentucky Department of Comme rce , 1 9 77 ) . 

( 2 ) Hea l t h  Care and Med ical  Fac i l i t ies 

Scott County is  served by a s ing le hospi tal , John Graves Ford Hospi tal ,  l oc a t ed in George town , 

w i th a 4 5-bed capac i t y .  Nearby Lexington hos pi t a l  fac i l i t ies provide  a l ternat ive and ba ck-up support 
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for Scott County hospital  care need s .  The r a t io of  hospi t al admi s s ion to popul at ion in Scott County 

averaged 1 48 . 8  persons per 1 000 , compared to  a s tate average o f  1 64 per 1 000 for  the period 1 9 74-7 6 .  

Georgetown ' s phy s i c i an popu l a t ion r a t io o f  one doctor per 900  persons far exceed s the federal minimum 

s t andard for pr imary hea l th care o f  one doctor per 3 500 persons . Pr imary c are does not inc lude 

s pec ial i s t s .  A del inea t ion of  hea l th care fac i l it ies and services  is presented in Tab le 1 1 1-46 .  

( 3 )  Po l ic e  and Fire Protec t ion 

Georgetown and Scott County have po l i c e  protec t ion serv �ces wi th a comb ined total personnel of 

2 6 ,  and 8 r ad io-d i s pa tched patrol vehic les .  Both areas are served by vo lun teer fire departments with 

a comb ined volunteer total of 4 0 .  A del ineat ion of po l ice  and f ire pr otect ion fac i l i t ies  for the imme

d iate Scott  County area i s  presented in Tab le 111-4 7 .  

f .  Hous ing, U t i l i t ies  and Transportat ion Fac i l i t ies 

( 1 )  Hous ing 

In 1 9 7 0 ,  Georgetown ' s hous ing s tock was , in general , newer , b e t ter-equipped and more fully  ut il ized 

than were Sc o t t  County ' s  or  Kentucky ' s in general ( see  Tab le 11 1-48 ) .  F i f ty-seven percent o f  George town ' s 

un i t s  were bui l t  after  1 9 5 9 , compared to 3 3  percent for the county and 2 5 . 1  percent for the state . 

Al though the maj ority o f  the hous ing un i t s  in George town were owner-occupied , a rel a t ively h igh propo r

t ion of them were renter-occupied ( 4 1 . 1  percent in George town , 35 . 7  percent in Scott  County ) . In 

add i t io n ,  it is impor t ant to note that there was ( and i s  now) a very l ow vacancy rate in the George town 

area . Thus , i t  is not surpris ing that b oth med i an rent and "med ian value , year-round , owner-occup ied 

uni t s "  were h igher in Georgetown than in Scott  County o r  in Kentucky . 

In the fal l  o f  1 9 7 6 , the B l ue Grass Area Development D i s trict  ( BGADD )  updated the 1 9 70 hous ing 

data  for Georgetown , S t ampi ng Ground , Sad iev i l l e , and the remainder of Scott  County ( see Tab le 111-4 9 ) . 

The survey ind ica ted that the hous ing s tock in Scott  County , and particularly in George town , was more 

ful ly ut i l ized in 1 9 7 6  than i t  was in 1 9 7 0 .  BGADD e s t imated a need for 145 add i t ional hous ing un its  

in Georgetown , 9 in S t amping Ground , 5 in Sad i ev i l le , and 1453  in the  remainder o f  Scott  County by 1 980 , 

based upon Kentucky Department o f  Commerce popu l a t ion proj ect ions . These  pro j e c t ions pred i c t ed an 

ad d i t ional hous ing need o f  306 uni t s  in George town , 20 un i t s  in Stamping Ground , 1 1  un i t s  �n Sad iev i l le ,  

and 3 0 1  units  �n the remainder o f  Scot t County r y  1 990 . 

BGADD a l so generated proj ec t ions for hous ing needs based upon the Bat t e l l e  Populat ion Proj e c t ion 

model . The Battel le es t imates are higher than tho se  of  the Kentucky Department of Commerce . By 1 9 80 , 
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Table 111-46 . Health Care Faci l i t ies  in Scot t County 

Local  Med ical  Personnel 

Phys ici ans - 10  
Dent i s ts 5 

Hosp i t a l s  

General Hospital  

John Grave s Ford Memorial  

Locat ion Beds 

George town 40 

Gene ral hos p i t a l  faci l i t i es and s ervices - 2 l aboratori e s ,  EKG , nurs ery , eme rgency room , operat ing 

rooms , obs tet rical sect ions , di agnos tic  X-ray , inhalation therap y ,  op thalmo logy , orthopedics , intens ive 

coronary care and phy s ic a l  therapy department s .  

Medical  s ta f f  - 1 0  doctors , 1 7  reg i s te red nurs es , 1 0  l i censed practical  nurses . 

Other Med ical  Fac i l i t ies  

Sco t t  County Comprehens ive Care  Center 

Ambulance Service 

Name - Goe rge town- Scot t County Ambul ance Service  
S t a f f  - 3 ful l-t ime , 6 volunteers ( 8  staff  memb ers are  Eme rgency 

Medical  Technicians ) 
Serv i ce - Cour ty-wide , 24 hours a day 
E G u i pm� nt - 2 amb u lance s ,  fully  equi pped 

Nurs ing Homes 

Ext ended care home s 
Persona l care homes 

Pub l ic Hea l t h  

Number 

2 

- Scot t County Hea lth  Department 

Beds 

50 
45 

Fac i l i ty 
S t a f f  - 3 reg i s tered nurses , 2 health envi ronmental i s ts , family  planning 

unit  wi th 1 nurs e  and 1 health serv i ce aide , 2 c le rk s ,  hea l th officer 
( part- t ime ) ,  nu trit ion i s t  ( part-t ime ) .  

Source : Kentucky Department o f  Comme rce , 1 9 7 6 .  
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Tab le 1 1 1-4 7 .  Po l ic e  and Fire  Fac i l i t ies �n Scott  County ,  1 9 7 7  

Fac i l ity  

Pol ice  

Total  S t a f f  

Rad io patrol cars 

F i re 

Amer ican Insurance 
As s o c i a t ion F i r e  Rat ing 

Volunteers 

Equipment : 

1 , 000 gpm pumpers 
750 gpm pumpers 
500 gpm pumpers 
2 7 5  gpm pumpers 

1 , 250  gallon  tanker 
1 , 000 gal lon tanker 

Squad truck 

Other : 

George town 

1 9  

5 

7 

24  

2 
1 

s t a t ion wagon 

S t amping 
Ground 

7 

1 2  

used a s  an emergency 
un it  
2 por tab le 
pl ants  

Source : Kentucky Department o f  Commerce , 1 9 7 5 : and Southworth , 1 9 7 7 .  

Sad i ev i l l e 

14 

Scott County 

7 ful l- t ime ; 

3 

1 6  

2 
1 

1 van equipped 
for use as an 
ambul ance 
1 65-foot aer ial 
l adder 
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Tab l e  111-48 . Selected Hou s ing Statis t ics , 1 9 70 

Numb e r ,  a l l-year-round units 

Numb e r ,  s ingle-family 
s t ruc t ures (%)  

Persons per oc cup ied unit 
-owner-occupied 
-rent er-occupied 

Lacki ng some or a l l  p l umbi ng 
fac i l i t ie s ( % )  

N o  water  ( % )  
-cold wa ter only ( % )  

No toilet  i n  unit  ( % )  

Numb e r , owner-o ccup ied 
un its  ( % )  

Number  re nter-occupied 
uni t s  ( % )  

Renter  va cancy rat e ( % )  

Med i an gros s monthly rent ( $ )  

Med i an value , year-round , 
owne r-o ccupied hou s ing 

Age of hou s ing 
- bu i l t  be fore 1 9 5 0  ( % )  
- bu i l t  1 9 50-1 9 5 9  ( % ) 
- built  after 1 9 59 

Medi an number  rooms , 
year-round units  

Kentucky 

1 ,060 , 364 

849 , 9 58 ( 8 0 . 2 )  

3 . 2  
3 . 2  
3 . 1  

220 , 646 ( 20 . 8 )  

1 2 3 , 6 6 7  ( 1 1 . ] )  
56 , 14 1  ( 5 . 3 )  

184 , 664 ( 1 7 . 4 )  

6 5 7 , 9 09 ( 6 2 . 9 )  

325 , 7 56 ( 30 . ] )  

1 2 , 6 002 

590 , 3 76 ( 55 . ] ) 
145 , 0 5 1  ( 1 3 . ] )  
266 , 307 ( 25 . 1 ) 

4 . 9  

lExc lude s one- family home s on 1 0  acres or more . 

Scot t County 

5 ,8 5 1  

4 , 5 4 1  ( 7 7 . 6 )  

3 . 1  
3 . 0 
3 . 3  

1 , 338 ( 22 . 9 )  

849 ( 14 . 5 )  
2 7 7  ( 4 . ] )  

1 , 1 6 5  < 19 . 9 )  

3 , 330 ( 56 .9 )  

2 , 088 ( 3 5 . ] ) 

9 . 7  

6 1  

14 , 200 

8 1 6  ( 1 3 . 9 )  
583 ( 1 0 . 0 ) 

1 , 9 3 1  ( 3 3 . 0 )  

4 . 9  

2Limited to one-fam i l y  home s o n  les s  than 1 0  acres and n o  busines s  o n  property . 

Source : U . S .  Bureau of Census , 1 9 7 2 .  

George town 

2 , 74 1  

1 , 8 9 7  ( 69 . 2 )  

2 . 9  
2 . 9  
2 . 9  

1 30 ( 4 . ] ) 

7 ( 0 . 3 )  
4 8  ( 1 . 8 )  

1 7  ( 0 . 6 )  

1 ,447 ( 5 3 . 9 )  

1 , 1 26 ( 4 1 . 1 )  

7 . 0 

64  

1 5 , 8 00 

776  ( 28 . 3 )  
406 ( 1 4 . 8 )  

1 , 5 59 ( 5 6 . 9 )  
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Tab le 111-49 . Fa l l  1 9 7 6  Hou s ing D a ta for  Scott  County 

Number of occup ied un its  

Number of vacant uni t s  

To t al s tock ava ilable  

Hou sing c las s i f ied as 
s t andard ( %  of to t a l )  

Hou s ing c la s s i f ied a s  
having minor deter iora
t ion ( % )  

Hou sing c la s s i f ied as 
having maj o r  deter iora
t ion ( % )  

Hou s ing c l a s s i f ied a s  
be ing s truc t ural ly 
d i l ap idated ( % )  

Vacancy rate  ( %  o f  tot a l )  

George town 

2 ,9 40 

25 

2 , 9 65 

2 , 5 25 ( 85 . 2 )  

286 ( 9 . 6 )  

9 8  ( 3 . 3 )  

5 6  ( 1 . 9 )  

0 .8 

Source : Bluegra s s  Area Deve lopment D i s trict , 1 9 7 7 .  

Stamp ing 
Ground Sad i ev i l le 

188  133  

0 

188 134 

1 7 9  ( 9 5 . 2 ) 69 ( 5 1 . 5 )  

7 ( 3 . 7 )  2 7  ( 20 . 1 )  

2 ( 1 . 1 ) 18 ( 1 3 . 4 )  

o ( 0 )  1 9  ( 1 4 . 2 ) 

o 0 . 7  

Rema inder of 
Scot t County 

2 , 9 85 

7 7  

3 , 062  

206 ( 6 . 9 )  

2 . 5  

it  �s pred i c t ed that there w i l l  be a need for 4 6 2  add i t ional units i n  Georgetown , 14 in Stamp ing Ground , 

9 in Sad i ev i l l e ,  and 2 9 0  in the rema inder of Scott  County . The ra te  of growth pred i c t ed by the Battel le 

mode l decreas es  cons iderab ly after 1 9 8 0 .  The BGADD housing analy s i s  conc luded that th e low-vacancy 

rate in Scot t County ind i cated a current need for addi t ional hou s ing units , and that part icul ar atten-

t ion shou l d  be paid to hou s ing for low- i ncome peopl e .  

( 2 ) U t i l i t ies  

Electr ical  Scot t  County i s  serv i c ed by the Kentucky Ut il i t ies  Company , wh ich cove rs George town 

and Stamp ing Ground , by the Harr ison Rural Electric  Cooperat ive Corporation ( RECC) , and by Owen County 

RECC . Kentucky Ut il i t ies Company has a generating capac i ty of 1 , 6 1 5 , 5 00 KW , and the East  Ke ntucky 

Power Cooperat ive , wh ich suppl ies the Harr ison and Owen County RECC' s ,  has a generat ing capac i ty of 

49 6 , 000 KW . 

Natural Gas Columb ia  Gas of Kentucky,  Incorporated , supp l i ed by Co lumb i a  Gas Transmi s s ion Cor-

pora t ion , s erve s  George town . I t s  transmi s s ion ma ins are 36 inches ( suppl ier)  and 6 inches ( d i s tribu-

tor) in diame ter . Natural  gas is not ava i l ab le in Scot t County excep t in the Georgetown area. 
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Te lephone Serv ice Sou th Central Be l l  servi ces al l of S c o t t  County . 

Water Georget own and mos t  of  Scott  County are serviced by Lh e George town Mun ic ipal Water and Sewer 

Serv i ce . The eas tern port ion of S c o t t  County is served by th e Kentucky-Ame rican Water Company , and 

S t amp ing Ground is served by the Stamp ing Ground Mun ic ipal Water Work s .  The Wes t  Scott  County Water 

D i s t r ict serv ices  rural  wes tern Scott  County , deriving i t s  raw wa ter from Eag le Creek at S ad i ev i l l e .  

The Great Cross ing Water D i s tri c t ,  Inc . , serves  the sou thern corner of S c o t t  County and purchas es its  

water from the George town system .  For th e mo s t  part , the water ma in sys tem does not ext end t o  the 

northern sec t or of  the county . Tab le I I I- 5 0  l i s ts re levant data on water companies in Scott  County 

wi th the excep tion of the Grea t Cros s ing Wa ter D i s tr ic t ,  Inc . Th e George town Wa ter and Mun ic ipal Sewe r 

Service  h as recent ly  upgraded the wa ter treatment p l ant capac ity to approxima tely 4 . 0 mgd . The sfs tem 

currently serves  a populat ion of 1 0 , 0 00 . Current average daily  demand is 1 . 4 mgd . Current peak daily  

demand is  1 . 8 mgd ( Proctor , Dav i s , and Ray , 1 9 7 7 ) .  Approxi�a t e l y  1 0  percent of  the  vo lume is  u t i l ized 

by indus t rial faci l i t ie s .  A l i s t ing o f  these fac i l i ties  appears in Tab le I I I-5 1 .  Th e l o c a t ion of 

the wa ter treatme nt p lant is shown in Figure 1 1 1- 1 8 .  

The maj or  source of  wa ter for the George town area i s  Royal  Spring . During norma l cond i t ions Royal 

Spr ing is  c apab le  of  me et ing the demand . Howeve r ,  dur ing dr ough t condit ions , its  f l ow may d rop to 0 . 5 

mgd wh ich is ins u f f ic ient to meet  the demand . There are eme rgency suppl ies impounded beh ind E lkhorn 

Creek Dam and De Garis Dam . The total s torage capac i ty of  th ese res ervo irs is 6 4 , 000 , 0 00 gal lons . I t  

h a s  been proj e c t ed that during a drough t a s  severe as that of 1 9 5 3 , Royal  Spring and the impoundments 

would not be su f f ic ient to me et th e demand ( Proc tor , Dav i s ,  and Ray , 1 9 7 7 ) . 

Sewer Sys tem The George town was tewa ter treatment fac i l i ty accommodates the was tewa ter generated 

by 2 , 846  cus tomers compr ised of 2 , 7 2 2  res ident ial , 1 1 3  c ommerci al , and 1 1  indu s tr ia l .  The characteris

t ics of th e wa s t ewa ter treatment plant are shown in Tab le I II-5 2 .  The was te treatment pl ant is loca ted 

wes t of U . S .  25  on the sou th bank of  North E lkhorn Creek . 

The p lant was upgraded and expanded in 1 9 7 5 .  The new plant inc orporates a raw sewage pump ing 

s tat ion , s tatic  sc reens , rotat ing b io logical con tact ors , c lari f ie r ,  ch lorinator , aerobic and anaero

b i c  dige s tors , s ludge th ickener , and s ludge drying beds . The faci l i ty has a nominal des ign cqpac i ty 

o f  3 . 0 mgd . The upgraded f ac i l i ty wa s des igned to discharge an ef f luent con forming to a BODS 
o f  

3 0  mg/l and total  suspended s o l ids o f  3 0  mg/ l  ( Proctor , Dav i s , and Ray , 1 9 7 7 ) .  

Tab le I I I-53 presents a summary o f  analysis  for th e months of May , 1 9 75 t o  Apr i l , 1 9 7 6 .  Ave rage 

f l ow to  the plant dur ing this time period was 1 . 1 2  mgd . The p l ant was in violat ion of their NPDES 

permit l imitat ions ( BOD
5 

Apr il , 1 9 7 6 .  

30  mg/ l  and TSS 30 mg/ l )  dur ing Augu s t , 1 9 7 5  and January , February , and 
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Table I I I-5 0 .  Wa ter in Scot t County 

Company se rv ing George town : George town Mun ic ipa l Water and Sewe r Serv ice
l 

We s t  Ma in Street 
Ge orge town , Ke ntucky 40324 
( 5 0 2 )  8 6 3-1 1 5 6  

Source : Royal Spr ing and two impoundments on the North Forks o f  E l kh orn Creek 

Treatment p l ant capac i ty : 4 , 000 , 000 gpd 

Average d a i l y consumpt ion : 1 , 300 , 000 gal l ons 

Peak d a i l y  consumpt io n :  1 , 6 0 0 , 00 0  ga l l ons 

Type treatment : Chem ical and chlo rine ad dit io n ,  f l oc cu l a t ion , c la r i f i c a t io n ,  
f i l  tration 

S t o rage capac ity : 1 , 400 , 000 gal l ons 

S i ze l ine s :  Up to 16 inches 

Av erage pres sure : 80 p s i  

Average temper atur e :  5 5 ° F . (wint e r ;  7 5 ° F . ( summer )  

Monthly water fees : 
Wholesale  and Industrial  Consumers 

F i r s t  300 cu ft - $2 . 60 ( min imum) 
Next 300 cu ft  - . 94 per 1 00 cu ft  
Next 1 , 000 cu ft  - . 7 1 per 100 cu ft 
Next 2 , 400 cu ft  - . 64 per 100 cu ft  
Al l over 4 , 000 cu ft - . 5 3  per 100 cu ft  

Tap-on Charge : Re s ident ial - $225 
Commercial and Indu s t r ial - On appl icat ion 

Company serv ing S t amping Ground : S t amping Ground Mun ic ipal Wa ter Wo rks 
Stamping Ground , Kentucky 40379  
( 5 0 2 ) 5 3 5-6223  

Source : North Fork o f  E lkhorn Cr eek and Bu f fa l o  Spr ings 

Treatment pl ant capac ity : 3 2 2 , 000 gal l ons 

Average d a i l y  consump t i o n :  2 0 , 000 gal l ons 

Peak d a i l y  consump t i o n :  30 , 000 gal lons 

Type treatment : Pre-ch lorina t ion , c oagu l a t io n ,  sediment a t io n ,  f i l trat ion 

Sto rage capac ity : 5 5 , 000 gal l ons 

S i ze l ines : 6 inches 

Average pressure : 7 5  p s i  

Average temperature : 4 6 ° F .  
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Table  I I I-5 0 .  Wa ter in Scott  C ounty ( C onc luded)  

Mon th ly wa ter fees : 2 , 000 ga l l ons or less  $ 4 . 0 0  (minimum) 
5 , 0 00 gal lons 6 . 2 5  

1 0 , 0 00 ga l lons 9 . 2 5 
1 5 , 0 00 ga l lons 1 1 . 7 5 
20 , 000 ga l lons 1 3 . 7 5  
25 , 0 00 ga l lons 15 . 7 5  
50 , 0 00 ga l lons 23 . 2 5 

100 , 0 00 gal lons 35 . 7 5  
1 5 0 , 0 00 gal lons 48 . 2 5  
20 0 , 0 00 gal lons 60 . 7 5  

Tap-on Charge : None 
Fee for ins ta l l ing a new meter : $ 1 00 

Surface water source : North E lkhorn Creek 

Ave rage di scharge : North E lkhorn Creek near Ge orge town , 1 6 1  c f s  ( 2 5 years , U SG S )  

Expected gr oundwa ter yie l d :  5 0  t o  200 gpm i n  central port ion o f  county and a l ong 
southwes tern boundary ; 5 to 50 gpm in s ou the rn hal f 
of c ounty ; 5 gpm or less  in rema inder of county 

Company serv i ng the eas tern por t ion of S c o t t  C ounty : Kentucky-Ame rican Wa ter C o .  

Sou rce : Ke ntucky R iver and impounded reservo irs 

Trea tme nt p l ant capac ity : 40 , 0 00 , 0 0 0  gpd 

Ave rage da i ly c onsump t i on :  2 7 ,000 , 0 00 gal lons 

Peak d a i l y  c onsump t ion : 3 7 , 0 0 0 , 0 00 gal lons 

Type treatment : Coagu lat ion and f i l t rat ion 

S t orage capac i ty in S c o t t  County : 
2 

8 9 9 , 9 9 9  gal l ons 

S ize l i ne s  in Scott  C ounty : 1 2 ,  8 ,  6 ,  4 ,  and 2 inch es 

Ave rage pres sure : 90 p s i  

Ave rage temperature : 6 8 ° F .  

Mon th ly wa ter fees : Commer c i a l  Users 

P O. Box 7 5 0 0  
2 3 0 0  R ichmond Road 
Lexing t on , Kentucky 40502  
( 606 ) 269-2386  

First  
Next 
Al l ove r  

7 , 000 
3 , 000 

1 0 , 0 00 

ga l lons - $ 10 . 5 0  (minimum) 
gal lons - 1 . 5 0  per M gal lons 
gal lons - 1 . 0 0  per M gal lons 

Large Indus trial  Users 
F i r s t  225 , 0 00 ga l lons or le s s  $ 3 37 . 5 0  
Al l ove r 2 2 5 ,000  ga l lons 0 . 5 5  per M ga l l ons 

Tap-on Charge : None 

I
An expans ion proj ect  inc reas ing the wa ter trea tme nt p l ant capac ity to 4 , 000 , 000 gpd has been comp l e t e d .  
A s tudy to upgrade flow in various sect ions of th e sys tem i s  t o  beg in in the summe r of  1 9 7 6 .  

2 Includes a 38 0 , 0 00-ga l l on s t andp ipe recently c omp le ted a t  Sad i ev i l le .  

Source : Ke ntucky Dep artment o f  Comme rce , 1 9 76 . 
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Tab le I I I- 5 1 .  Maj o r  Indu s trial  Wa ter Users Serve d by the George town 
Mun icipal  Wa ter Sys tem 

T i t l e  Produc t s  Total  Emp l oyment 

B lue Ribbon , Pen & Impr int ed p ens , penc i l s  
Penc i l  Co . ,  Inc . 

C&C Cu t te r  Co . Cu t t ing t o o l s  

Carbide Produc t s ,  Carbide too l s , acce s s or�es 
Inc.  

E l e ct r i c  Part s 
Corpo ra t ion 

George t own Ame r ican 
Swi s s  Pr oduc t s ,  Inc . 

Ge orge town C ab l e  
Produc t s , Inc . 

George t own 
Indu s tries , Inc . 

George t own Metal  
S t amp ing Co . 

Ge orge town To o l  
& Mfg . C o . , I n c .  

Hyd ro P l a s t ic C o .  

J ohnson Service Co . 

Kentucky D i e  
Cas t ing Corp . 

Kent ucky Heat 
Treat ing Co.  

Mal lard Pen & 
Penc i l  C o . , Inc . 

Prefe rred S t am p ings , 
Inc. 

S t iohn Pr oduc t s  
Corporat ion 

Un ive rsal Wire 
Spr ing D iv i s ion , 
Hoove r B a l l & 
Bearing Company 

E l ectrical  w i re , wiring 
h arne s s  

M o t o r  Sha f ts 

E l ect ronic wiring ,  
components 

Bal lpo int pens 

Me t a l  s t amp ings 

Tool , dies  

Typewr i t e r  part s ;  p l a s t i c  
part s 

Env i ronment al cont rol  sys tems 

Aluminum d i e  cas t ing 

Heat treat ing 

Wood case penc i l s ,  b a l lpo int 
pens 

Me t a l . s t amp ings 

Too l s , f ixtures 

Au to seat  spr ings , 
furniture spr ings 

120 

16 

7 2  

2 9 1  

6 0  

8 5  

5 8  

7 0  

12 

6 5  

3 5 0  

6 5  

2 0  

160 

70 

55 

390 

Source : Kentucky Department of Comme rce , 1971 Kentucky Direct ory of Manufac ture rs . 
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Tab l e  I I I-5 2 .  Sewerage in Scott  Coun ty 

Company s e rv ing Georgetown : George town Hun ic ipal  Wa ter and Sewe r Serv i c e 1 

We s t  Main S t r e e t  
George town , Kentucky 40324 
( 5 02 )  863-1 1 5 6  

Des ign capac ity : 3 , 000 , 000 gpd 

Average daily  f low : 1 , 000 , 000 gal l ons ; peak daily  f l ow - 1 . 8  mgd 

Treatment : Secondary plus 

Type treatment : S t a t ic sc reens , rotat ing biolog ical contrac t ors , c l ari f i c a t io n , chlor inat ion 

Treated e f f luent d i scharged into : North E l khorn Creek 

S i ze of sanitary mains : Up to 1 8  inches 

S i ze o f  s to rm ma ins : 24 to 3 6  inches 

Ra te s : 7 5  pe rcent o f  month ly wa ter bi l l  

Tap-on charge : Re s idential  - $ 2 25 
Commercial  and ind u s t r ial - On app l i c a t ion 

Company s e rv ing S t amp i ng Gr ound : Stamping Gr ound has rec eived a Federal grant award for the 
cons t ruc t ion o f  a sewe rage system .  Sewe r l ines have been 
ins tal led throughout the c i ty and the cons truc t ion o f  the 
treatment p lant i s  expected to be comp l e t ed in the spr ing 
o f  1 9 7 8 .  The sewage treatment plant wi l l  provide tert iary 
t reatment and wil l h ave a d e s ign capac ity o f  1 00 , 000 gpd . 

l
A proj e c t  to inc rease the capac i ty o f  the wa s tewa t e r  treatment pl ant to 3 , 000 , 000 gpd and to improve 
the treatment pro c e s s  has b een comp l e ted . A proj e c t  to correc t i n f i l trat ion and inf l ow prob lems in 
the sewe rage sys t em began in the summer of 1 9 7 6 .  

Sour ce : Kentucky Department o f  Commerce , 1 9 7 6 .  



1500 
.. 

750 o 1&00 

F I GURE 1 1 1 · 18 

" I " 
I ' 

I 
" 

I " 
I 

' 
, 

" 
I 

" 

I I I I I I " 

LOCATI ON OF WATER T REATMENT P LANTS 

Z 4Q * 

�J. 
'-�,,� 

PROCTOR,  DAV I S , 
RAY , 19 7 7  

... 

\ 
L'l 

H H H 
I \D 

'" 



T 265 

T 85 

G E O R G E TOWN, K Y 

1 9 7 7  D A I L Y  

T R A F F I C  V O L U M E  

M A P  

III-97  

290 

F I G U R E  1 1 1 ·19 

T Truck ADT (excludes picku p trucks) 

V O L U M E  SCA L E  ! 1 ,000 o r  less 
3,000 

5,000 

1 0 ,000 

20,000 

DAI LY TRAFFIC COUNT PATTE RNS 



1 11-98 

Industrial  was t ewa ters account for approxima tely  1 4  percent of the f l ow to the wa s tewa ter treat

ment plant . A l i s t  of the eleve n indu s t ries  which d i scharge to the mun icipal sys tem and pert inent 

informat ion such as flow and degree of pret reatment are shown in Tab le I I I-53 ( Proctor , Dav i s , and Ray , 

1 9 77 ) .  

( 3 )  Trans port a t ion  Fac i l i t ies 

Highways and Roads .  Inters tate 7 5  ( a  maj o r  north-south highway wh ich runs from Mich igan t o  F lo r ida ) 

a nd Inte rs tate  64 (wh ich connec t s  Nor fo l k ,  V i rginia , and S t .  Lou i s )  pass through the George town area 

and provide exc e l lent ac cess  to other reg i ons . Two ma in se condary roads U . S .  H ighways 62 ( eas t-we s t )  

and 25  ( north-sou th )  a l s o  provide good linkage to  Frank fort and Lexi ngton.  Other secondary roads pro

v ide loca l ac ce s s . 

The daily traf f ic count patterns for 1 9 7 7  a s  taken by the Kentucky Departme nt of Transportat ion 

a re shown in F igure 111- 1 9 . The industrial  park wou ld be d i re c t ly acce s s ed by Lemons M i l l  Road wh ich 

is curren t l y  support ing approxima t e l y  1 5 00 veh ic les per day . 

Rai l  Line s .  Two ra il  line s  cros s Scot t County , intersect ing i n  Ge orge town .  The Frank fort and 

C i ncinnat i l i ne is George town ' s  eas t-we s t  connect io n ,  and the Sou thern l ine runs north and south .  

The Sou the rn provides  George town with a linkage t o  Lexing t on , which i s  the maj o r  rai l  center o f  the 

reg ion.  Sou thern Rai l way provides freigh t  service s even days a week . 

c .  Airpo r t s  and Airways 

The only a ir f ie l d  in Scot t  C ounty is Marsh a l l  Fiel d ,  loca ted 1 mi le sou th of George town . Marshal l 

F ie l d  has an l800-foot unl igh ted , turf runway suitable for accommodat ing l igh t aircra f t .  The on ly 

contro l a t  Marsha l l  Field is a wind sock. Th is field is  used la rge l y  for fl igh t tra ining and l igh t 

t rans port . 

Blue Grass  F ield  outs ide o f  Lexing t on is th� neares t airport offe ring comme rcial  pas senger s erv i ce . 

E a s tern , De lt a ,  Al legheny , and P iedmont air l ines service B lue Gras s F ie l d .  

d .  Waterways 

No naviga b le wa terway s  exi s t  in Scott  County . The neares t nav igab le wa terway is the Kentucky 

R ive r ,  wi th a 6- to 9-foot depth ,  wh ich runs through Frank fort to the we s t ,  and flows northward to  con

nect  wi th the Oh io Rive r a t  Carro l lton.  

The Nat iona l Register  of  Hi s t or ic P l aces ( 4 3 FR5 2 l4)  inc lud e s  40 l i s t ings for  Sco t t  County . Tab l e  I I I-56  

presents  an inventory of  h i s torical  resources ne ar the propos ed s ite . These  resources are  geographi

c a l ly located in F igure 111-20 . 



Total 
F l ow 

Month ( MGD) 

May ( 1 9 7 5 )  -
June -

Ju ly -
August -

Sep tembe r  -
O c t ober 1 . 36 
Novemb er 1 . 2 6  
December 1 . 0 7  
January 1 .  2 5  

( 1 9 7 6 )  
February 1 . 1 6  
March 1 . 02  
Apr i l  0 . 7 3 

TOTAL 7 . 8 5  

AVERAGE 1 . 1 2  

Table I I I-5 3 .  Georget own Was tewat e r  Treatment Plant--Ope rational Information 

Suspended S o l ids 5 -Day BOD 
Influent E f f luent Percent Inf luent E f f luent Percent pH 

( mg/ 1)  (mg/1)  Redu c t ion ( mg/1)  (mg / 1 )  Reduc t ion Inf luent 

204 1 8 . 6  9 1  - - - -

2 6 9  1 4 . 0  9 5  - - - -

304 1 2 . 0  96  270  2 9 . 0  8 9  -

2 8 1  3 1 . 0  8 9  - - - -

2 1 6  1 1 . 0 9 5  - - - -

2 6 7  1 2 . 0  96  180 2 1 . 0  88 -

2 5 2  1 8 . 4  93  2 1 6  23 . 0  8 9  -

230 9 . 0  96  3 2 1  1 3  . 2  96  7 .  1 
1 6 1  1 2 . 0  93  2 1 2  3 6 . 0  83 7 . 2  

1 8 8  1 2 . 8  93  256  34 . 0  8 7  7 . 1  
1 8 2  1 5 . 6  9 1  2 1 9  1 0 . 2  9 5  7 . 1  
1 9 0  3 1 . 0  84 2 1 4  1 6 . 0  9 3  7 . 2  

2 744 1 9 7 . 4 - 1 8 88 1 8 2 . 5  - 3 5 . 7  

2 2 8 . 7  1 6 . 4  93  236  2 2 . 8  90 7 . 1 4 

Source : P roctor , Davis and Ray , Inc . , 1 9 7 7 .  

0 . 0  
E f f l uent 

( mg/ 1)  

-
-
-
-
-

-
3 . 2  
3 . 4  
2 . 9 

2 . 8  
3 . 6  
4 . 5  

20 . 4  

3 . 4 

H H 
H I \D \D 



Table I II-5 4 .  Industrial Wast ewater Discbargers--Georget own Sewerage Sys tem 

Wastewa ter Flow Was tewater Flow Not  
t o  Municipal Sys tem Returning to Munic ipal 

S ewer (GPD ) Svs tem 
Sys tem Sanitary Process Cooling Was tewa ter F l ow Terminal Point & 

Industry Descrip t ion District Was t ewater Was tewater Was tewa ter Pretreatment (GPD) Treatment Process 

Georget own Metal 
Amer ican Swis s  Produ c t s  1 350  0 0 None 0 -

Stamping Ground 
Tool & Die Tooling 1 3 7 0  0 0 None 0 -

Georget own Metal 
Metal Star,lping Stamping 3 540 0 0 None 0 -

Carbide Metal 
Produc ts Cut t ing Tools 6 5 9 0  0 0 None 0 -

SMF 100 San- Sanitary - S ept ic 
P lating L ime itary Tank 

& Electro- Add i t ion & 5 2 1 0  P r o c e s s  - Evapora-
Manufacturing Plat ing 8 100  5 , 2 10 0 S et t ling Process t ion Pond 

Lime & Caustic  
Blue Ribbon Ret rac table Soda Add i t io n  
P en Co . P ens 4 3 , 95 0  4 0  0 & S et tl ing 0 -

Caus tic Soda 
J ohnson L ights Add i t io n  & 
Contro l C o . Assembly 6 4 , 300 0 2 0 , 300 Set tling 0 -

Cool ing 
Cord Wat er 

Electric Par ts Sets 6 5 , 7 2 0  0 0 None 5 , 3 5 0  Ditch 

Inj ec  tion 
Hydr o  P lastic  Mo ld ing Par t s  8 1 , 2 3 0  0 0 None 0 -

Kentucky Heat 
Hea t Trea ting Treat ing 8 2 9 0  0 1 6 , 6 6 0  None 0 -

Cooling 
Hoover Automo t ive Wat er 
Ball Bearing Part s  6 5 , 00 0  48 , 7 60 0 None 1 5 , 88 0  -

TOTAL - - 2 2 , 440 5 4 , 010  3 6 , 9 6 0  - 2 1 , 2 3 0  -

Source : Dames and Moore , 1 9 7 7  

H H 
H I f-' o o 
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Tab le  I I I-5 5 .  Scott  County Parks and Rec reation Areas 

Fac i l ity 

S c o t t  County Commun ity Park 

Garth School Park 

Big Royal Spr ing Park 

Marshal l  F i e l d  

A . C . Proctor Lake ( St amping Ground) 

Bluegrass  Coon Hunters 

Cardome Academy 

Croque t Court 

Georgetown C i ty Park 

Georgetown Col lege 

Hubert Humphrey F i s h ing Lake 

Lees  Trai l e r  Park 

Long V iew Go l f  Club 

Midwa: Sportsman Club 

S t amping Ground Softb a l l  Park 

Tra i l e r  Park ( US 62  & Cynthiana Road) 

Eas tern School 

Georg etown High Schoo l  

Great Cross ing Scho o l  

Southern E l ementary School 

S t .  Johns School  (Mil i tary Stree t )  

S t amping Ground Schoo l  

B i g  Eag le Creek Area 

County Farm ( De l ap l a in Road) 

E lkhorn Creek Area 

Res t  Area 1 05 - 1 , US 25 

Rest Area 1 05-2 1 ,  75 N 

Rest  Area 1 05-3 , 1 75 

S u f fo l e t ta Park 

Bos ton Park 

Sources : U . S .  Army Corps o f  Eng ineers , Louisv i l le D i s tric t ,  1 9 74 
Parks and Recrea t ion  Board , 1 9 74 

Ac reage 

90 

5 

2 

1 2  

6 (Wa ter)  

2 

1 0  

28 

6 ( Wa ter)  

1 3 7  0 7  Wa ter)  

32  

6 

2 5  

2 5  

28 

2 

1 5  

2 0  

2000 

200 

7 

8 

1 0  

2 
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Table I I I-5 6 .  His t o rical Resources Invent o ry 

Name 

Aulick House 

Cardome (Go v .  J .  F. Rob inson ) 
Ho use 

Cave , John--Log House 

Craig , Jeffe rson House 

Crumb augh , Solomon House 

Eclipse P lace 

Elmwood House 

Grant-War ren Stone House 

Hawkins- Showalter  House 

O ffutt , Mit chum Webb llo use 

Osb o rne , John William 
House 

Ho ly Trinity Episcopalian 
Church 

Johnson , Henry Viley Ho use 

Kelly , James--Log House 

Main Street His toric 
District  

Hiller , John And rew House 

Mosby-Tilfo rd-Webb House 

Royal Sp ring 

Scott Co unty Co urtho use 

Stevenson Ho use 

Thorn , James House 

* 
Pending nominat ion . 

Register Landmark 

vi 
vi 

vi 

vi 

vi 

vi 

De s c ription 

Brick Victorian house . 

Convent o f  t he Sisters o f  Visit at ion , built 
aroun d  the horne o f  Gov . James F.  Rob inson (1862 , 
186 3 )  . 

Simple 1-1/2 s t o ry log house with two chimneys on 
ends . Built by leading p ionee r .  

1-1/2 story Greek revival , high basement hous e .  

Horne o f  b uilder o f  t h e  historic Crumb augh Mill , 
the d arn o f  which regul ates Elkhorn Creek . 

Victorian f ront c reated f rom 1-1 / 2  s tory resi
dence o f  Elij ah Hawkins ( 1 80 0 ,  1 8 7 9 ) . 

Two-story 5-bay b rick hous e  d at ing f rom Greek 
Revival Perio d ,  b uilt by Robert Ho lmes , Lexington 
chair manufacture r .  

Log house dating f rom 1 785 , built b y  a nephew o f  
Dan iel Boone . Bought in 1 8 1 9  by Rev . St one , 
founder o f  Christ i an Church . 

Horne o f  Jackson Showalter (1859- 1 9 35 ) , world 
chess champ ion in late 19th and e arly 20th 
cent urie s .  

Tr ansit ional hous e  with late Federal and e arly 
Grecian wo o dwork and mantels d at ing f rom 1832 . 

Large 3-story Victorian house with b al conies , 
carved catwalks , porche s , and rhythmic window 
arran gement ,  1900 . 

An un alt ered s tone church o f  Engl i s h  Go thic 
des ign that seats 325 , featuring a square bell 
tower completed in 1904 and a full b as ement com
pleted in 1 9 0 8 .  

Two-story Victorian house o f  attorney who b ecame 
re form mayor of Denve r ,  Co lorado , 1 8 7 9 . 

Eighteenth Century , 1 - 1 / 2  s t o ry log house with 
s t on e  chimneys and por tholes . 

Fo rty-eight buildings , mos t ly res i dent i al , rang
ing in age f rom 1814- 1 9 2 0 .  

A 3-bay 1-1 / 2  story l o g  s t ructure t h a t  became a 
wing to a stone h o use dating f rom mid-1 780s . 

Eighteenth Century two-st ory 5-bay b r i ck hous e .  

Largest  sp ring i n  Kent ucky and water supply 
source for Geo rgetown . 

One o f  the few buildings o f  Second Empire o r  
General Grant style t o  survive in t h i s  country ,  
des igned by Pittsbu rgh Arch i t e c t  Boyd , const ruc
ted in 1 87 7 ,  renovated in 1 9 71 . 

Two-story temple s t yle Greek Revival house and 
o riginal c arriage house . 

Eigh t eenth Cen t ury 2- -st ory b r i ck house originally 
facing unpaved extension of East Main S t ree t . 

Source : Ann B .  Bevin s , Scott  County Rep resen t at ive , Kentucky Her i t age Commiss i on ,  Corresponden ce ,  
Octob e r  18 , 19 7 7 .  
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On July 20  and August  1 0 ,  1 9 7 7  an archeo logical  survey and limi ted s o i l  t e s t i ng we re conduc ted 

a t  the proposed indus t r ial p ark s it e .  In the course of the survey , 14 preh istoric a rcheological  s i tes 

were locate d .  Three o f  thes e  s ites  we re examined further ( soil  profiles  were measured) to  de termine 

i f  there was any l ike l ihood o f  int act archeological  depos its  be ing present . The prob ing revealed 

that none of  the se  s ites  were s ign i f ic ant  ( Co l l ins , 19 77 ) .  
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CHAPTER IV 

LAND USE RELATIONSHIPS 

A.  Purpose 

Th i s  chapter prov ides  informa t ion  desc r ib ing exi s t ing or proposed land use relat ionships  o f  the 

proposed industrial park trac t and informa t ion on how the se land use  relat ionships c onform or conf l ic t  

with l ocal , State , and Federal ord inances . 

B .  Me thodo logy 

Data on current and proposed land uses  were obta ined from an env i ronmental report prepared by 

Dames and Moore ( 1 9 7 7 ) , from personal commun icat ion wi th members o f  the Scott  Coun ty/George town Zoning 

Comm i s s i o n ,  from l i terature rev iew , and from s i te v i s i ta t ion.  

C .  Zoning 

The proposed industr ial park s i t e  was rezoned by the Scott  Coun ty Fiscal  Cour t on Ju l y  1 3 ,  1 9 73 

from Agr icul ture to Industry.  ( The change was �n conformance w i th Scott  Coun ty l and use p l ans adopted 

in 1 9 7 1  and was made on the recommendat ion o f  the p l anning comm i s s ion . )  Zoning ord inance for the s i te 

perm i t s  only l ight indus try unl e s s  a cond i t ional use pe rmit  i s  obta ined from the Board of Adj u s tment .  

Heavy indus try , a s  d e f ined b y  the Scott  Coun ty/Georgetown Zoning Ord inance , i s  indus try whose  proces

s ing opera t ions resu l t  in the outdoor storage or proces s ing o f  ma terials  or  produc t s ,  the emi s s i ons o f  

any atmospheric pol lut ion , v isible  l ight flashes o r  g l ar e ,  odors , or  noise o r  vibrat ions wh ich may b e  

heard or fe l t  o f f  the premises or  those industries  wh ich const itute a fire , exp l os io n ,  or  other hazard 

d e t r imental  to the heal th and wel fare o f  adj acent prope rty owners . L ight indus try r e fers to those 

indus tries  engaged in process ing operat ions wh ich result in none o f  the above cond i t ions . I f  the coal 

s torage pile at  the g a s i f ier lot  i s  c overed , a cond it ional use permit  wi l l  not be required . The Board 

of Adj us tment for Scott  County/George town has the res pons ib i l ity of d i s t ingui shing between l igh t and 

heavy indus try upon app l ic a t ion  by the Enforcement O ff ic er when the c l a s s if i c a t ion i s  in doubt . 

Al though the ent ire 1 73 . 6  ac re park s ite has been zoned for indus try , each l o t  and the cons truc t ion 

p l ans for that l o t  mus t  be rev iewed by the George town/ Sc ott  Coun ty P l anning Commis s ion before final 

approval to begin cons truc t ion is g iven. To dat e ,  the seven l o t s  nearest  Lemons Mi l l  Road have been 

tenatively approved for industr ial deve l opment . Once a c ommitment to bui l d  has been made , pl anned con- • 
s truc t ion ac t iv i t ies  mus t  be rev iewed before final approval  i s  g iven by the commiss ion.  

Approval o f  the sale  o f  the 7 . 1  acre proposed gas i f i e r  s ite to  Irvin Industrial  Dev e l opment �s  

c ont ingent upon ac cess  to the l o t .  The current road mus t  be extended and upgraded or bonded be fore 

approval  o f  the sale i s  g iven by the planning commiss ion.  At a minimum the road back to the g a s i fier 
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s ite  wou ld  have to  be 24 feet wide ( 2  l ane s) .  Howeve r ,  the planning commiss ion expect s  the road w i l l  

be four lane s .  S i te pl ans fo r the park ind i cate  a 1 20-foot r igh t-o f-way back t o  t h e  s ite  ( 2400 fee t 

o f  road from Lemons Mi l l  Road to the ga s if ier s it e ) . 

The exi s ting road wh ich borders the 1 7 3 . 6  acre s i te to the north (Lemons Mi l l  Road ) i s  capab le of  

support ing expected tra f f ic loads to the  gas i f ier s ite  but cou l d  not  support  expected loads to the 

indu s tr i a l  park . Construct ion of a connector road between Inters tate Route 62 and Inters tate Rou te 2 5  

wou ld be needed to hand l e  t h e  ant ic ipated indu s tri al park traf fic  load . Such a road p lan was deve loped 

as  part o f  the 1 9 74 Land Use Plan.  Its  construct ion is  dependent upon deve lopment of the  park . At  

th is  t ime , funds have not  been  a l located for cons truc t ion o f  the road , no t ime frame for cons truct ion 

has been deve loped , and the road does not appear on any prior i ty l is t .  

D .  Annexat ion 

Dur ing 1 9 7 6 , Industrial  Deve lopme nt ,  Incorporated reque s t ed that the propos ed 1 7 3 . 6  acre indu s trial 

park s ite be annexed by the c i ty of  George town ( Mooney , 1 9 7 7 ) . Once the reque s t  wa s made the indu s trial  

park site  wa s placed unde r c i ty j ur i s d i c t ion .  Ordinance number  7 7-014  was presented to  the C i ty Counci l  

and the indu s trial  park s i t e  was annexed by the C i ty o f  Ge orge town on September  1 ,  1 9 7 7 .  

E .  Pr ime and Unique Farm l ands 

In accordance with 7 CFR Part 6 5 7 , the Soil Cons erva t ion Service  ( S CS)  of Kentucky has made an 

inventory of prime and un ique farmlands in Scott County . Re sul t s  of th is inventory indicate that Scott 

County has in exce ss o f  5 8 , 000 acres o f  prime agr icul tural land , but no lands cons ide red as unique farm

lands . Of the 1 7 3 . 6  a cre s contained i n  the propos ed indu strial  park s i t e ,  144 acres are cons idered 

as  pr ime farmland ( s ee F igure 111-8) . 

P r ime agr icultural land is land that has the be s t  phy s ic a l  and chemical  characterist ics for pro

duc ing food , feed , forage , f ibe r ,  and o i l s eed crops ( 7CFR6 57 ) .  It can be crop land , pastureland , range

l and , fores t  land , or other land , but  not urban buil t-up land or wa ter.  Howeve r ,  inve ntories that 

des ignate land as  pr ime farmland do not cons t i tute a de s ignat ion of  the land to a s pe c i fic  land u s e .  

Such des ignat ions are t h e  re spons ib i l i ty of  the appropr iate local and State o f f i c i al s .  Therefore de s ig

na t ion  of the 1 44 acres of  pr ime farmland wi th in the proposed indu strial  park does not res t r i c t  these 

lands from o thp r uses , but ra ther ident i f ies areas with the bes t  comb i nat ion of soi l , water , and c lima t ic 

condi t i ons for agr icu lture . Use  o f  thes e  lands  for indu s t ry i s  in accordanc e w i th the current zoning 

o f  the Ge orge town/ Scott  County are a .  

F .  S o l e  or  Princ ipa l  Source Aqui fer Areas 

Sect ion 1 424 ( e )  of  the Safe Drink i ng Water Ac t of  1 9 74 ( P .L .  9 3- 5 2 3 )  autho rizes  the Admi nis trator 

of  the Env ironmental  Protect ion Age ncy ( EPA) to de s ignate an aqui fer for special pro tect ion if i t  is  

the so le or principal dr inking water resource for an area , and if  its  contamina tion wou ld crea te  a 
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the s o le or principal dr inking water resource fo r an area , and if its contamina t i on wou ld create a 

s ign if icant hazard to pub l i c  hea l t h .  Federal f inanc ial  a s s i s tance , through a grant , contrac t ,  loan 

guaran tee or otherwi se , may not be given for any proj ect  that the Adminis trator ( EPA) determines may 

contami nate such a de s ignated aqui fer through a recharge zone so as to create a s ignificant hazard to  

pub l i c  hea lth.  

The Env i ronme ntal Protect ion Age ncy ha s proposed regu lat ions protect ing s o le source aqui fers 

( 4 2 FR5 l6 20 , Sep tember  29 , 1 9 7 7 ) .  Under these proposed regu l a t ions , a s o le or pr inc ipal source aqui fer 

is de f ined as an aqui fer wh ich suppl ies 50 percent or mo re of  the drinking wa ter for an are a ,  and a 

pub lic  wa ter sy s t em is d e f ined as a sys tem wh ich provi des piped wa ter for human consump tion has at 

leas t fi fteen service  connect ions , or regularly serves an ave rage of at leas t twe nty- f ive individuals 

daily at  leas t s ixty days out o f  the year . 

A s o le or principal source aquifer area de s ignat ion may b e  made by th e Admi nis trator of EPA on 

the bas i s  o f  a c i t izen pet it ion or upon EPA ' s own ini t iative . Wh ere there is a s ignificant pub l i c  

interes t ,  t h e  Regi ona l Adminis trator  o f  EPA may h o l d  a pub l i c  hearing on  whether a n  area shoul d  be des ig-

na ted as a sole  or principal source aqui fe r  area unde r subpart B ( 40 CFR1 48) . 
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CHAPTER V 

ENVI RONMENTAL IMPACTS OF THE PROPOSED ACTION 

A. Purpose 

Th is chap ter presents and d i scusses the phys ical , b iological , and socioeconomic impacts  associated 

with the ins t a l lat i on and operat ion o f  the low- Btu coal ga s if ier  and the deve lopment of  the industrial  

park planned for Ge orge town , Kentucky.  It  cons ide rs the magnitude of the  impac t s ,  d irec t  and ind i rect  

e f fect s ,  and short- and long-term e f fe c t s .  The impact analys i s  i s  the key e lement of  this  report and 

provides  the bas is for th e deve lopment of the rema ining chap ters inc lud ing mi t iga t ing measures , i r

reve rs i b le and irre t rievable  commitment of res ources , and the trade- o f f  ana l y s i s .  

B .  Me thodo l ogy 

The impact ana ly s i s  is  pe rformed on two leve ls . Those changes wh ich woul d  be brough t about during 

the cons truc t ion and ope ra t ion of the ga s i f ier a re reasonab l y  we l l  known and are quan t i f ied as much 

as pos s i b le . On the othe r hand , the impacts from the industrial  park are unknown be cause th e occu

pant s of the park are not ye t ident i f ied . In orde r to remedy th i s  and at leas t qua l i t a t ive ly eva luate 

the envi ronme ntal impac t s  of the indu s trial  park as we ll  as  the ga s i f ie r ,  i t  was necess ary to  con

s truc t a scenario  in wh ich the park was tenanted by energy in tens ive indust r ie s .  Th is scenario is  

described in Chap ter I I ,  B .  Me thodo logy . The impac t s  expected from the con s t ruc t ion and operat ion 

of the faci l i t ies depicted in the scenario we re de termined by examini ng manu factur ing processes  and 

pollut ion loads assoc i at ed w i th exi s t ing s im i l a r  plant s .  I t  was as sumed that be st  pract icab le cont rol 

technology current ly ava i l ab le as  d e f ined by Federa l  regul a t ions in acco rdance with the 1 9 7 2  Amendments 

to  the C lean Water Ac t ( PL 9 2-500)  and up- t o-date air po l l u t ion cont rol equ ipme nt woul d  be ins ta l led 

at each of  the user- f ac i l i ties . It was furthe r assumed that th is equipme nt was ach iev i ng s u ff i c ient 

leve ls  of  po l lu tant reduc t ion to  meet  Fede ra l guide line s .  Quant i t ies and kinds of  pol lutants di scharged 

and the i r  e f fect on the exi s t ing env i ronment were examined in de tai l .  Howeve r ,  it mus t  be remembered 

that as in th e case of the scena ri o ,  the va l id i ty of the impac t s  wi l l  be reduced in proport ion to the 

degree that the actual inhabi tant s of the indu strial  park a re d i f ferent from those chosen for the 

s cenario . In both leve ls of analys is ( i . e . , the gas i f ier and the industrial  park) impac ts  are eva luated 

by c omparing the s tatus of  the envi ronment be fore and a f ter  the proposed act ion.  

C.  Organizat ion 

Sect ions D and E deal w i th the po tent ial modi ficat ion to the phy s ic a l  and b io l ogical  env i ron-

ments brough t about by the cons truc t ion and opera t ion of the ga s i f ier  fac i l i ty and the ind u s t r ie s  located 

in the park .  Sect ion D treats the impacts  from the cons truc t ion o f  the gas if ie r  and the indu strial  
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park in a s ing le d i scu ss ion because cons truc t ion procedures wou l d  be the same for both act ions . Sect ion 

E ,  howeve r ,  treats  the impacts  from the ga s i f ier and the industrial  p ark sep ara t e ly . Th is is because 

manu factur ing proce sses  and wastes gene rated wou l d  be ve ry d i fferent . Sect ion F deals  with the poten

t ia l  mo d i ficat ions to the s o c i oe conomic  envi ronment dur ing cons truc t ion and opera t ion of the gas if ier  

and indu s tr i al park. 

D.  Construct ion 

1 .  Poten t ial Mod i f icat ion to the Physic a l  and B i o logical  Envi ronme nt 

a .  So i l s  

Grad i ng and s it e  preparation prior to  cons truc t ion woul d  res u l t  in s o i l  d i s ru pt ion and d i s p l ace

ment ove r mo s t  of  the 1 7 3 . 6  acre s .  Surf icial  s o i l s  woul d  be d i srupted dur ing s ite  lev e l ing and grad i ng , 

and excavated s o i ls wou l d  be permanen tly d i s p laced . S ince deve lopme nt of the indu strial  park is sched

u l e d  to occur ove r a 7- to 1 0-year pe riod , impac ts on s o i l s  woul d  de pend u pon the extent and t iming 

o f  c ons truc t ion . Deve lopment of the 7 . 1  acre gas i f ier  s i t e  i s  as sumed to occur ini t ial ly with user

ind u s t ry gradually  beginning con s t ruc t ion on the lots  adj acent t o  the ga s i f ie r ,  un t i l  the ent ire park 

is occupied . Cons equent ly , maj or  upheavals of  top s o i l  dur ing s ite c learing and excava t ion wi l l  a l s o  

proceed in th i s  manne r .  

Once earth-moving equipme nt has graded and c leared a bu i l d i ng l ot for con s t ruc t ion , the exposed 

s o i l s  wou l d  be subject  to eros ion dur ing periods  of rainfal l .  The extent o f  eros ion wou ld  depend u pon 

the number  and inten s i ty of rainfal l events dur ing the peri ods that the s o i l s  are exposed  and upon 

e r os ion c ontrol and cons e rva t ion pract ices used dur ing the cons truc t ion phase .  

By applying the unive rs al s o i l  loss  equa t i on t o  the variou s  s o i l  type s o n  e ach bu i ld ing s i te an 

e s t imate of s o i l  d i s p l a c ement per lot  can be de rived . ( Append ix D c onta ins an exp l anation of the uni

versal s o il loss  equa t i on and its app l icat i on to cons truc t ion s ites . )  Wh ile  actual t onnage of s o i l  

losses  wou l d  vary depending u pon eros ion control prac t ices , local  c l imate event s ,  and upon s o i l  s truc

ture and s lo pe-l ength on each lot , the total  s o i l  los s derived from the unive rsal s o i l  los s equa t i on 

can be used as a wors t case  e s t imate . The total  t onnage of s o i l  los t from each lot is based on the 

as sumpt ion that dur ing the f i r s t  6-month pe r i od no cover nor management con trols  are used and that 

dur ing the f o l l owing l 2-month period e ach s ite  has been seeded and fert i l iz e d .  I n  add i t io n ,  a down

s tream s ed iment bas in w i thou t chemical  f l occulant s was as sumed to be in use dur ing the ent ire IS-month 

period . 

Based on the s o i l  s truc ture and the s l ope-l ength factor , McAfee s ilt  loam ( 6 - 1 2  percent s l op e )  

and Lowe l l  s ilt  loam ( 6- 1 2  percent s l ope)  are the s o i l  type s mos t sub j e c t  to  eros ion on the 1 7 3 . 6  a cre 

s ite . McAfee s i l t  l oam s o i ls occur on approximately 10 percent of the gas i f ier  lot and lot s numbered 
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6 ,  8 ,  and 1 3 ;  20 percent of lot  number  1 ;  30 perc8nt of lot  number 5 ;  and 50 percent of lot  numbe r  1 4 .  

Lowe l l  s ilt  loam s o i ls ( 6- 1 2  percent s l op e )  occur on approximately  5 percent o f  lot  numbe r  5 ;  1 0  per

c ent of l ot number  4 ;  1 5  percent of lot  number 7 ;  and 30 percent of lot  number 6 .  Wi th the except ion 

of Hunt ing t on s i l t  loam wh ich is cons idered to  h ave mi nima l eros ion potent ial , the rema ining s o i l  types 

found on the 1 7 3 . 6  acre park s ite have an equa l potent ial for eros ion. Thes e s o i l s  inc lude Lowe l l  

s ilt  loam ( 2- 6  percent s l ope ) , Maury s i l t  loam ( 2-6  percent s l ope ) ,  and N ich ols o!l s i l t  loam ( 2-6 per

c ent s l ope) . 

The result s of applying the s o i l  l o s s  equat i on to the indus tr i al park s i t e  are shown in Tab le V- I .  

T o t al s o i l  los t  per lo t dur ing the initial  1 8  months i s  es t imated to  range from 3 7  t ons ( l ot 7 )  t o  

1 7 0 . 3 t ons ( lot 1 4 ) .  An es t imated 5 3  tons of  s o i l  wou l d  b e  l o s t  from the gas if ier s i t e  due to eros ion 

ove r the 1 8  months . 

Since the actual amount of s o i l  moveme nt due to ero s i on wou l d  depend part i a l ly upon the area of 

s o i l  expo s ed ,  a potent ial schedul ing of deve lopment and s o i l  los s e s  resu l t ing from t h i s  deve lopment 

a re shown in F igure V- I . Data presented on F igure V- I as sume that deve lopment of the ga s i f ier  woul d  

b e  one year into comp l e t ion be fore us er-industry begins t o  deve lop the ad jacent s ites . After t h e  first  

year subs equent lot deve lopment was  as sumed t o  fol low at s ix-month int erva ls . Further ,  all  s o i l  move

ment due to eros ion was assumed t o  fo llow the exi s t ing drainage patterns shown in F igure V-2 .  By es

t imat ing the perc ent age o f  each lot that drains in a part icular d i rect ion and the percentage of the 

s o i l s  that wou l d  be l o s t  from each lot in that d i rect ion , a wors t case e s t ima te  of s o i l  l o s s  and di rec

t ion of movement was de termined for each year of cons truct ion. 

The maj o r  e f fect  of  soil loss is  the po tent ial lo s s  of the capacity of the lot s to s upport pl ant 

growt h .  S i nce grad i ng and s ite c le aring wou l d  remove mos t  of the topsoil  from each lot , this  top so il 

wou l d  ne ed t o  be e ither s tockpi l e d  and returned to each s it e ,  or rep l a ced before so il  s tabi l izat ion 

and land s c ap ing can occur . Minor impact s result ing from s o i l  moveme nt , e ither from eros ion or con s t ruc

t i on equipment , woul d  inc lude s ome l o s s  of vegetat ion and w i l d l i fe hab i t at in areas where s o i l s  were 

c o l l e c t ed ( e ros ion) or s tockpiled ( cons truc t ion equipment ) .  

b .  Surface Water 

Cons truc t ion act ivi t ie s  at the proposed ind u s tr i al park s ite woul d  h ave a minor ef fect on the quan

t i ty o f  water in North E lkhorn and Cane Run Creek s .  Part of the prec i p i ta t ion wh ich woul d  norma l ly have 

been abso rbed by the s o i l  and vege tat ion on s ite wou ld  be added to surface runo f f  from the s i t e .  During 

minor prec i p i t a t ion event s ,  runoff  from the s it e  wou l d  be absorbed by the d i s turbe d s o i l s  and lands ad

j acent to the park. Pres ently , minor runoff  fr om the s i t e  inf i l t ra t e s  the s o i l  and , to a lesser  ext ent , 



Tab le V-I .  

Lot 

(Total Acreage) 

Ga s H  ier Lot  
( 7 . 1  acr e s )  

Miniature L ight Bulb S i t e  
(15 . 6  acres ) 

Porcela inized Produ c t s  
(18 . 9  acres ) 

Wood Laminator 
( 12 . 4  acres)  

C eramic Tit le Manufacturer 
(14 . 1  acres ) 

Commerical Heat Trea tment 
(12 . 9  acres)  

Stamping and Meta l  
Fabricat ion  

(13 . 2  acres) 

Glass Product s  Manufactur e  
(14 . 1  acr e s )  

Ware house (Lo t 8 ) 
(6 . 7  acres ) 

Warehouse (Lo t 7 )  
( 6 . 0  acr e s )  

Commercial (1 ) 
(1 2 . 3  acres ) 

Warehouse ( 2 ) 
( 7 . 2  acres)  
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Potential Soil Los ses  from Proposed S i te During Con s truct ion 

Soil Type/%  of  Lot 

Maury s i lt loam ( 9 0% )  

McAfee s ilt  loam (10%)  

Hunt ington silt  loam3 (40%)  

McAfee silt loam ( 50%)  

Maury silt  loam ( 10%)  

Maury s il t  loam ( 9 0 % )  

McAf ee silt  loam ( 10%)  

Maury silt loam (80%)  

Lowell silt  loam ( 20%)  

Maury s il t  loam (40%)  

Nicho lson silt  loam ( 2 5 % )  

Lowell s ilt  loam ( 2 5 % )  

Huntingt on s ilt  loam ( 10%)  

Maury s il t  loam (40%)  

N icholson silt loam ( 3 0 % )  

Lowell  s ilt  loam (2 0% )  

Huntington silt  loam (10%)  

Nicholson silt loam (40%)  

Lowell silt  loam (40%)  

Maury s ilt  loam ( 2 0 % )  

Maury s i l t  loam ( 30%)  

Lowell s ilt  loam ( 30%)  

Lowell silt  loam ( 30%)  

McAf ee  s il t  loam ( 10%)  

McAfee silt  loam ( 6 0 % )  

Lowell silt loam (30%)  

McAfee  s il t  loam (10%)  

Maury s i l t  loam ( 7 5 % )  

Lowell silt loam ( 1 5 % )  

Lowell s ilt  loam ( 10%)  

Maury silt  loam ( 7 0% )  

McAfe e  silt  loam ( 20%)  

Lowell silt loam ( 10%)  

Maury s il t loam ( 7 0% )  

Lowell s i l t  loam (3 0% )  

Acreage 

6 . 39 

0 . 7 1 

6 . 2  

7 . 8 

1 . 6  

1 7 . 01 

1 . 89 

9 . 42 

2 . 48 

5 . 64 

3 . 5 2 5  

3 . 5 2 5  

1 . 41 

5 . 16 

3 . 87 

2 . 58  

1 . 29 

5 . 28 

5 . 28 

2 . 64 

4 . 23 

4 . 23 

4 . 23 

1 . 41 

4 . 02 

2 . 01 

0 . 67 

4 . 5  

0 . 9  

0 . 6  

8 . 61 

2 . 46 

1 . 23 

5 . 04 

2 . 16 

Tot a l  Soil Los s  Per Lot During 
l8-Month Con s t ruct i. on Period 

(6-Nonth Los s  + l2-Mont h  Los s )  

5 2 . 56 tons 

1 70 . 3  tons 

140 . 2  tons 

107 . 2  tons 

8 2 . 0  t ons 

7 5 . 1  tons 

88 . 5  tons 

2 04 . 8  tons 

5 1 .  5 t ons 

49 . 3  tons 

llO . 3  tons 

44 . 8  tons 
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Table V-I .  P otent i al Soil Losses f rom Proposed Site  During Con s t ruction ( Concluded) 

Lot Tot al Soil Loss Pe r Lo t During 
IS-Month  Con s truction Period 

( Total Acreage) Soil Type/%  o f  Lot Acreage ( 6-Month Loss + l2-Month Loss ) 

Warehouse ( 3 ) Maury silt  loam ( 100%) S . l  4S . l  tons 
(S . l  acres) 

Commerc ial (4 ) Lowell silt  loam (S O% )  12 . 24 
(1 5 . 3  acres)  Lowell s il t  loam ( 10% ) 1 . 53 l24 . S  tons 

Maury silt loam ( 10%) 1 . 53 

Commercial ( 5 )  Maury s i l t  loam ( 6 0% )  4 . S 
(S . O  acres)  McAf ee  silt  loam ( 30%)  2 . 4  

Lowell s i l t  loam (5 % )  0 . 4  
S 9 . 0  tons 

Lowell  silt  loam ( 5 % )  0 . 4  
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flows into farm ponds or enters s inkh o le s be fore reach ing e ither North E lkho rn or Cane Run Creek s .  

Dur ing maj o r  s torms , howeve r ,  a l l  o f  the prec ipitat ion f a l l i ng o n  the s ite  canno t b e  abs o rbed and some 

sur f ace run o f f  does reach these creeks . 

Based on th e present topography of the 1 7 3 . 6 acre s i t e ,  sur face runof f  woul d  move in the ge neral 

d i rect ion indicated on F igure V-2 .  Since deve lopment of the indus trial  park wou l d  occur ove r  a 7- to  

1 0-year pe riod , increases  in  sur face runoff  due  to s ite deve lopment wou l d  vary from year to yea r .  A l l  

o f  the l o t s  with in a given area o f  the park wou ld  no t contribu te runof f  at t h e  s ame ra te s ince some 

wou ld  s t i l l  be und isturbed and vege tated wh i l e  others wou l d  be under con s truc t ion . 

Dur ing the 7- to 1 0-year cons truc t ion period , there wou ld  be short-t erm increases in turbidity  

and in assoc iated d i s s o lved and suspended solids  in North  E lkhorn and Cane Run Creek s ,  particu l ar l y  

dur ing and immed i a t e l y  a fter periods of  heavy rainfal l .  Po tent ial  po l lutants released from t h e  con

s t ruc t ion s i tes and acc e s s  reads wou l d  inc lude sed iment s ,  inorganic and organic  matter  from decayed 

material , leachates from c8n s truc t ion ma terial s ,  and o i l s  and grease from cons truc t ion equipment and 

roadways . Sed iment wou l d  be the maj or  po l lutan t .  

I n  ord e r  to  de tennine the pot ent ial inc reas e in sedime nt loading t o  North E lkhorn and Cane Run 

c reek s ,  a i i s tance factor was app l i ed to the e s t imated s o i l  losses  from each s i t e .  With the excep-

t ion o f  :ne sedimc n . controls  ind icated in the s o i l  l o s s  equa t i on ( s ee Tab le V- I ) , no other sediment con

trols  we re as sumed . Therefore , the amount of sedime nt reach ing each rec e iv i ng s tream wou l d  represent 

a wors t ca se  cond i t io n .  Tab le  V- 2 presents the potent ial  amount o f  sedinlent that wou l d  reach Cane 

Run and North Elkhorn creeks from each of the natural drainage areas on s i te , and an e s t ima te  of the 

wors t case  sediment increase for each s tream at variou s  f l ow rat es . 

Dur ing low flow,  i . e . , 50 cub i c  feet per second ( cu f t / s ec ) , the sediment load carried by North 

E lkho rn Creek wou l d  increase by 0 . 3 2 mi l l igrams per l i ter  (mg/ l )  due to sed iment entering the s tream 

from the northeastern corner o f  the indu s trial  park . The sediment load of North E lkhorn Creek woul d  

a l s o  inc rease b y -D . 24 mg/ l due t o  s ed iment entering t h e  s tream from t h e  nor thwe s tern port ion of  the 

park s i te . As suming both bas ins were cont r ibut ing s ed iment at the maximum rate at  the same t ime , the 

North E lkhorn Creek sediment load woul d  inc rease by 0 . 6  mg/ l .  When compared to  the total  suspended 

s o l ids load measured by Dame s and Moore during July 1 9 7 7  ( 1 1 . 0  mg/ l ) , this  wou l d  repres ent an increase 

of approxima t e ly 5 percent . At h igher flow rat e s ,  the d i spers ion ra te of  the sed iment in the wa ter 

co lumn wou l d  increase and the suspended s ed iment l oad contribu ted from cons truc t ion wou l d  be lowe r .  

There a r e  n o  flow data or suspended s ediment d a t a  f o r  Cane Run Creek . Howeve r ,  based o n  the c a l 

culated worst  c a s e  increase  of  sed iment load ing ( see Tab le  V- 2 ) ,  t h e  normal s ed iment load o f  Cane Run 

Creek wou ld  increase by a maximum of 3 . 2  mg/ l during f l ows o f  1 0  c f s  at a sedime nt input of 1 74 . 1 l b s  

per day . Th i s  combina t ion of  factors , howeve r ,  i s  un like ly during mos t  of t h e  year . 
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3 
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2 
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Table V-2 . Sediment Entering Surface l�aters 

At Northwes tward End ( 3 200 feet D- 0 . 22  
= . 16 9) 

70NS I D - u .  n I TONS /YEAR I LBS / DAY I MG/DAY 

7 0 . 1 9  0 . 1 6 9  1 1 .  9 64 . 9  2 9 , 4 38 , 640 

2 7 . 6  0 . 1 6 9  4 . 7 25 . 6  11 , 612 , 160 

At Northeas tward End (5000 feet D
-0 . 22  

= 0 . 154)  

TONS I D -u.  n I TONS/YEAR I LBS/DAY I MG/DAY 

4 0 . 1 0 . 154 6 . 2 3 3 . 8  15 , 3 31 , 680 

101 . 36 0 . 154 15 . 6  85 . 5  3 8 , 7 8 2 , 800 

4 4 . 05 0 . 154 6 . 8  3 7 . 2  16 , 86 0 , 746 

S ediment to Cane Run Creek ( 7000 feet  away) 

TONS I D-u .L2 I TONS /YEAR I LBS/DAY ! MG/DAY 

42 . 2 6 0 . 143 6 . 043 3 3 . 1 15 , 01 4 , 160 

205 . 7 4 0 . 143 2 9 . 42 16 1 . 1 7 3 , 0 7 4 , 960  

2 2 2 . 2 2 0 . 143 3 1 .  8 1 7 4 . 1  7 8 , 97 1 , 7 6 0  

185 . 2 7 0 . 143 2 0 . 5  145 . 2  6 5 , 8 6 2 , 7 2 0  

64 . 14 0 . 143 9 . 2  5 0 . 3  2 2 , 8 16 , 080 

3 . 9 6 0 . 143  0 . 6  3 . 1  1 , 4 06 , 160  

CFS  I 
5 0  

1 0 0  
250  
500 

50 
100 
250 
5 00 

CFS I 
50 

100 
250 
5 00 

50 
100 
250 
5 00 

5 0  
100 
250 
5 00 

CFS I 
10 
50 

100 
250 

10 
50 

100 
250 

10 
50 

100 
250 

10 
50 

100 
250  

10  
5 0  

100 
250 

10 
50 

100 
250  

F L O  W 

LITERS / DAY 

122 , 3 42 , 400 
244 , 684 , 80 0  
611 , 712 , 000 

1 , 2 2 3 , 424 , 0 00 

1 2 2 , 3 42 , 400 
244 , 68 4 , 800 
611 , 712 , 000 

1 , 223 , 4 24 , 00 0  

F L O  W 

L ITERS / DAY 

122 , 3 4 2 , 400 
244 , 68 4 , 800 
611 , 7 12 , 000 

1 , 2 23 , 424 , 000 

1 2 2 , 34 2 , 400 
244 , 684 , 800 
611 , 71 2 , 000 

1 , 2 23 , 4 24 , 000 

1 22 , 3 4 2 , 4 00 
244 , 684 , 800 
6 11 , 71 2 , 0 00 

1 , 2 23 , 42 4 , 000 

F L O  W 

LITERS / DAY 

2 4 , 468 , 480 
1 2 2 , 3 4 2 , 400 
244 , 684 , 8 00 
611 , 7 12 , 000 

24 , 4 68 , 480 
12 2 , 34 2 , 400 
244 , 684 , 800 
61 1 , 7 12 , 000 

2 4 , 468 , 480 
12 2 , 34 2 , 400 
2 44 , 684 , 800 
611 , 7 1 2 , 000 

24 , 468 , 480 
1 2 2 , 3 42 , 400 
244 , 6 84 , 800 
6 11 , 7 1 2 , 000 

24 , 4 68 , 480 
1 2 2 , 34 2 , 400 
244 , 68 4 , 800 
61 1 , 712 , 000 

24 , 468 , 480 
12 2 , 34 2 , 400 
244 , 684 , 800 
611 , 7 1 2 , 0 00 

! 

SEDIMENT 
INCREASE 

0 . 24 mg/ 1  
0 . 1 2 mg/ 1  
0 . 05 mg/ 1  
0 . 0 2  mg / 1  

0 . 09 mg / 1  
0 . 05 mg / 1  
0 . 0 2 mg/ 1  
0 . 009 mg/ 1  

SEDIMENT 
I NCREASE 

0 . 12 mg/ 1  
0 . 06 mg / 1  
0 . 0 2 5  mg/ 1  
0 . 012 mg/ 1  

0 . 3 2  mg/ 1  
0 . 16 mg/ 1  
0 . 0 6 mg/ 1 
0 . 03 mg/ 1  

0 . 14 mg/ 1  
0 . 07 mg/ 1  
0 . 03 mg/ 1  
0 . 01 mg/ 1  

SEDIMENT 
INCREASE 

0 . 6 mg/ 1  
0 . 1 mg/ 1  
0 . 0 6 mg/ 1 
0 . 02 mg/ 1  

2 . 98 mg/ 1 
0 . 6  mg/ 1  
0 . 3  mg/ 1  
0 . 1  mg / 1  

3 . 2  mg/ 1  
0 . 6 mg/ 1  
0 . 3 mg/ 1  
0 . 1 mg / 1  

2 . 7  mg/ 1 
0 . 5 mg / 1  
0 . 3  mg/ 1  
0 . 1 mg / 1  

0 . 9  mg / 1  
0 . 2 mg / 1  
0 . 1 mg / 1  
0 . 04 mg/ 1  

0 . 0 6  mg/ 1  
0 . 01 mg/ l  
0 . 0 06 mg/ l 
0 . 002  mg/ l  
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Due to  the di s t ance i nvo lved be tween the c l os es t  point s  from the park s i t e  and e i ther Cane Run 

Creek or  E lkhorn Creek , i nc reas es in s ed iment load i ng and t rans port of other potent ial c ons truc t ion 

related po l lutants are unlikely  to  have a maj or  impact on these s treams . Increases in turbid i ty and sus-

p e nded s ed iment loading wou l d  be t emporary and related to maj o r  rainf a l l  events . The overal l qual i ty 

o f  water in both s treams is expected t o  rema in in i t s  present s tate  as a resu l t  of cons truc t ion.  

I f  al lowed t o  go uncon t ro l led , sediment eroding from the wes tern port ion of the park site and moving 

t oward s a sma l l  pond approximately  1000 feet away from the s it e  ( s ee F igure V- 2 )  c ou l d  cause this pond 

t o f i l l ( wors t cas e )  or be reduced in s i ze due to s ed imentat ion. S ince the re is  no cons tant "down-

s t ream" current in this sma l l  pond , any sedime nt ent ering the wa ter wou l d  be depos ited rapid l y .  

c .  Groundwater 

The maj or  impact on gr oundwater dur ing cons truc t ion wou l d  be increases in the sed iment load of  

Royal Spring .  Th is wou l d  occur dur i ng rainfal l eve nts and be a funct ion of  how much earth had  been 

d i sturbed on the s ite at th at t ime . Remova l of  ground cover wou l d  increas e this e f fect . 

As a wors t ca s e ,  i t  is pos sib le to assume that 30 percent of the di s turbed s ed ime nt wou l d  be l os t  

t o  groundwa ter through runof f into s inkho le s and rech arge t o  Royal Spring from f l ow c ap tured from 

Cane Run Creek . Becau se there are nume rou s s i nkho les  located in the are a ,  i t  is not pos s ib le to apply 

a di s t ance factor and c a l cu l a te the amount of sediment  ent ering each s inkho le . Cons eque nt ly , the 

f igures  c alculated for amount of s ed iment entering North E lkhorn Creek , Cane Run Creek and the pond 

to  the sou thwe s t  wi l l  be used �n this calcul a t ion.  Resu l t s  of this exe rc i s e  are shown in Tab le V- 3 .  

Tab le V-3 .  Sediment Entering Groundwater  Sys tems 

F l ow of Royal 
Lbs of mg of Spr ing F l ow of Royal  Spring Sed iment Increase 

Year Sed iment/Day Sedime nt/Day mgd 
6 

l i ters /Day mg/ l  1 0  

1 1 3 1 .8 59 , 8 3 7 , 0 00 0 . 5  1 . 9 3 1 . 5  
10 .0  3 8 . 0  1 . 6 
5 5 . 0 208 . 0  0 . 3  

2 2 7 2 . 2  1 2 3 , 5 78 , 0 0 0  0 . 5  1 . 9 6 5 . 0  
10 .0  3 8 . 0  3 . 3 
5 5 . 0  208 . 0  0 . 6  

3 2 1 1 . 3  9 5 , 9 3 0 , 0 00 0 . 5 1 . 9 5 0 . 5  
10 . 0  3 8 . 0  2 . 5 
5 5 . 0 208 . 0  0 . 5  

4 145 . 2  65 , 9 20 , 0 00 0 . 5  1 . 9 34 . 7  
1 0 . 0  38 . 0  1 . 7 
5 5 . 0 208 . 0  0 . 3  

5 5 0 . 3  22  , 8 3 6  , 0 00 0 . 5  1 .9 1 2 . 0  
1 0 .0 3 8 . 0  0 . 6 
55 . 0  20 8 . 0 o . J  

6 3 . 1  1 , 4 0 7 , 0 00 0 . 5  1 . 9 0 . 7 
1 0 . 0  3 8 . 0  0 .04 
5 5 . 0 208 . 0  0 . 0 1  
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If Royal Spr ing were at low flow condi t ions , 0 . 5 mgd ,  the re wou l d  be ve ry s ignif icant increas es of sus-

pended so lids . Dur ing the f irs t four ye ars of cons truc t ion Royal  Spr ing woul d  be in vi o l a t ion of water 

qua l i ty s tandards for total  suspended s ed iment . 

I f  spi l ls of l i quids we re to occur dur ing cons truct ion of the gas if ie r  or other fac i l i ties  to be 

hou sed in the park , it is  probab le that these subs tances  wou l d  ap pear in Royal  Spring . Whether or 

not thes e subs tances wou l d  h ave a \de trimental e f fect on Royal Spr ing as a source of drinking water 

depends upon their chemical compos i� i on ,  c oncent ra t ion in the water supply , and capab i l i ty o f  water 

t reatment plant to remove them . \ 
\ 

An un likely but  pos s ib le occurre nce woul d  be b lo ckage of drainage channels  dur ing cons truc t ion . 

I f  a maj o r  ch annel does exi s t  unde r the i ndustrial  s it e ,  i t  i s  deeper than 830  feet above me an sea 

leve l ( Thrailki l l ,  1 9 7 7 ) . Th is i s  4 0  feet be low the lowe s t  part o f  the s i t e .  Conseque nt l y ,  b lockage 

could  occur only if excav a t i ons were de epe r than 40 feet . 

d .  Air 

The cons truct ion o f  the gas if ier and othe r faci l i t ie s  in the park woul d  create the same ai r po l lu-

t ants as any large scale  cons truc t ion ac t iv i t y .  Change s . in  amb i ent a�r q ua l i ty wou l d  occur as a re-

s uI t  of two maj or  act ivi t ie s ;  trans port ing cons truct ion materials  to the s ite  and movement of heavy 

equipment on the s ite dur ing c on s t ruc t ion. The maj or emi s s ions wou l d  inc lude fugit ive dus t  and veh ic le 

and cons truct ion equ ipme nt exh au s t .  The magni tude of the dus t  emi ss ions wou l d  depend upon the t ime 

o f  year , amount  of cons truct ion go ing on at once , cons truc t ion me thods emp loye d ,  and type of control 

meas ures use d .  The durat ion o f  emi s s i ons wou l d  depend upon con s t ruct ion t ime and could be prol onged 

for 7 to 10 ye ars . 

Tab le  V-4 shows the es t imates that have been made as to the kinds  and quant it ies of ma terials  needed 

to  construct the ed i fices  schedu led for  the indu s trial  park . It  i s  as sumed that al l ma teri als wou l d  

b e  brough t  i n  b y  truc k .  

Tab l e  V-4 .  Cons truct ion Materi als Requi red  

Formed Concrete 
St ruc t ural Steel  

7 30 , 0 0 0  cub ic yards 

Met al Doors and othe r Me tal Produc t s  
Wood 
Roof ing 
Glass  
P l a s ter  
Tile  and Res i l ient F l ooring 
Acou s t ical Ceil ing 
Paint 

6 , 000 
1 2 , 0 00 

1 , 1 36 ,000  
1 , 1 72 , 0 00 
1 , 200 , 000 
1 , 1 20 , 000 
2 , 3 2 6 , 000 
1 , 2 7 8 , 0 00 

2 , 3 00 

tons 
t ons 
square feet 
square feet 
s quare feet 
s quare feet 
s quare feet 
s quare feet 
gal lons 

P lumb i ng and Sprink l i ng Sys tem 2 , 2 7 5 , 0 00 l i near feet 
Heat ing , Vent i l a t io n ,  Air Cond i t i oning Sys tems 
Electrical  Wiring 

2 1 5  
1 , 1 2 5 , 0 00 

tons 
l inear 

Sour ce : Informa t ion  ext rapo lated from data in Engineering News Record , 
Sept ember  2 2 ,  1 9 7 7 .  

feet 
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Based on a gene ral t ruck c ap ac ity of 20 t ons or 40 cu . yds . and a ceme nt t ruck w i th a capac i ty 

of 30 c u .  yd . ,  i t  is es t ima ted that 2 6 , 1 00 t ruck trips  wou l d  be nec es sary .  Th is wou l d  be 1 0- 1 5  t rucks 

p e r  day based u pon a 5 0  we ek/yr , 5 day/week , 7-10  ye ar schedule . Emi s s ion fact ors for heavy-du ty , 

d ie s e l-powe red equipme nt are given in Table V- 5 Assuming that al l trucks make the round t r ip from 

Lexing t on to the indu s t r i al s i t e ,  approximately 5 0  miles  wou l d  be trave led per  t ruck pe r day . I f  each 

t ruck  ave rage s 5 miles  per ga l lon of fue l ,  e ach truck wou l d  u se 10 ga l lons of  fuel per day . Thi s  woul d  

amount to  a d a i l y  c onsump t ion o f  1 00 t o  1 50 ga l lons o f  fue l .  Based o n  a 7-10  ye ar con s tru c t ion t ime , 

the re sult ing emi s s ions wou l d  range from 20 to 30 lbs of carb on monoxide , 3 . 3  t o  4 . 3  t ons of hydro-

c a rb ons , and 3 3  t o  4 3  t ons of n i t roge n oxide s .  These  emi s s i ons wou l d  occur at a cons tant rate during 

the round trip be twe en Lexingt on and Ge orge town . 

Tab le V- 5 .  Emi s s i on Fact ors for Heavy-Duty , Diesel-Powered Equipment 

POLLUTANT 

Carbon 
Monoxide 

Hydro
Carbons 

Ni trogen 
Oxides 

Heavy 
Truck 

( lb / 1 000 
G a l l ons ) 

2 25 

3 7  

3 7 0  

Factors f o r  G iven Equipment 

Wheeled Wheeled O f f- High- Miscel-
Trac tor  Dozer  way Truck l aneous 

( lb/hour ) ( lb /hour) ( lb /hour) ( lb/hour) 

2 . 1 5  0 . 74 1 . 34 0 .4 1  

0 . 1 5  0 . 23 0 .44 0 . 1 6  

0 . 99  5 . 0 5  7 . 63  2 . 2 7  

Source : U . S .  Env i r onme n t a l  Protec t ion Age ncy , 1 9 7 6 ,  Comp i l a t ion o f  Air  
Po l lu t ant Emi s s ion Factors , Second E d i t ion ( revi s ed through 1 9 7 7 ) , 
AP-42 .  Re search Triang le Park , North Caro l ina . 

Bu l ldoze rs , t ruck s ,  c ranes , b ackhoe s ,  and we ld ing equipment wou l d  be used dur ing c ons truc t ion.  

Gaseou s  em i s s i ons from th is equipme nt wou l d  be pr imarily  c a rbon monoxide , hydroca rb ons , and n i trogen 

oxide s .  The s e  emi s s i ons would  be inevi tab le and uncontrol la b le . The ac tual impact on a ir qua l i ty wou ld  

be a funct ion of preva i l i ng me teor olog i cal cond i t ions and the  numb ers and types of equipment in operat i on 

at one t ime . Approxima te emi s s i ons we re ca lcula ted in the fo l lowing way . I t  is as sumed that three 

p ieces of  heav y-du ty equ ipment ( one bul ldo ze r ,  one truck , and one m i s c e l laneou s vehic le ) wou l d  be on the 

s it e  da i ly .  The ir engines wou l d  be running e igh t hours per day , S day s p e r  week dur ing the cons tru c t i on 

period . Dai l y  emi s s i ons would  be 1 7 . 1  l bs of carb on monox ide , 6 . 6 l b s  .of hyd roca rb ons , and 1 20 lbs o f  

n i trogen oxides . Tot a l  emi s s i ons ove r the cons truc t ion period woul d  b e  1 5-2 2 t ons of  c arbon monoxide , 

5 . 5-8 . 2  t ons of hydrocarbons , and 1 0 5- 1 5 0  t ons of ni trogen oxide s .  It shoul d  be real ized , howeve r ,  
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tha t the firs t s e t  of  f igures repres ent s ave rage emi s s ions onl y .  True emi s s ions wou l d  be h igher than 

these figures dur ing early s t ages  of  cons truct ion when s i te prepara t ion , excava t ion , grading , e tc . ,  

are in progres s .  Dur ing the later periods of  cons truc t io n ,  the fo cus woul d  h ave moved t o  ins ide the 

build ing and emi s s i ons wou l d  d e c rease . 

I f  inc inerat ion o f  the vege tat ion exi s t ing on the s ite  is necessary th is too wou l d  cont ribute to  

uncontrolled air  emi s s ions . These  emi s s i ons wou l d  occur  subs equent to  c learing of each lot  and wou l d  

be of  short durat ion .  I t has been e s t imated that 49  t ons o f  vegetat ion wou l d  b e  c le ared from the ent ire 

s it e .  Incine rat ion o f  t h i s  vege t a t i on woul d  res ult  i n  emi s s i ons o f  8 3 3  lbs o f  part icu l a t e , 6 860  lbs 

of  carbon monoxide , and 1 17 6  lbs  of  hydrocarbon.  

e .  Noise  

The Occupational S a fety and Health  Adminis trat ion ( OSHA) has  pub li shed regul a t ions to  provide 

protect ion aga ins t effects  of noise exposure in the work place ( 29 CFR 1 9 1 0 . 9 5 ) . Noise leve ls of  9 0  

dBA are pe rmi s s ib le dur ing a n  e igh t-hour pe riod . Dame s and Moore me asured amb ient noi se leve ls  during 

the summe r of 1 9 77 ( s ee Chapter I I I ) . They al s o  e s t imated noise leve ls that wou l d  re sult  from c on-

s truc t ion of the coal gas if icat i on fac il i ty . By e s t ima t ing the type o f  cons tru c t ion equipment to  be 

used , noise emi s s ion leve ls , and u s age factor ( pe rcent age of t ime equipme nt is  in noi s i e s t  mode ) , a 

noise  leve l o f  74 dB a t  1 000 feet from the center o f  the s ite  was computed . The e f fect  th is wou l d  

have o n  t h e  ambi ent n o i s e  leve ls me as ured a t  the f ive s ites  i s  shown in Table V- 6 .  The grea t e s t  ch ange s 

wou l d  be at s ites 2 and 3 where an increas e  of 7 dBA is expected . At no t ime wou l d  the O SHA s tandards 

be violated . 

Tab le V- 6 .  C ons truct ion Sound Leve ls 

Loc a t ion Back�round Amb ient ( dBA) Construct ion Amb ient ( d BA) Chan�e in Ambient ( dBA) 

Ld1 L 2 Ldn
3 Ld L Ldn Ld L Ldn n n n 

60 . 5  5 2 .0  6 1 . 1  64 . 0  5 2 . 0  6 3 . 3  +3 . 5  0 + 2 . 2  

2 54 . 1  52 . 0  58 .8  6 1 . 2  5 2 . 0  6 1 . 7  +7 . 1  0 +2 . 9  

3 50 . 2  47 . 0  54 . 0  5 7 . 2  4 7 . 0  57 . 1  + 7 . 0  0 +3 . 1  

4 6 3 .0 4 5 . 0  6 1 . 3 67 . 2  45 . 0  6 5 . 3  +4 . 2  0 +4 . 0  

5 68 . 5  54 . 0  6 7 . 2  6 9 . 8  54 . 0  68 . 4  + 1 . 3  0 + 1 . 2  

Ld day ave rage s 
L n igh t ave rage s 
Ln 24-hour ave rage s dn 

Source : Dame s and Moore , 1 9 77 
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I t  is expected that construct ion of other fac i l i t ie s  in the industrial  park woul d  create s imi lar 

noise leve ls . These no ise  leve ls  woul d  cont inue as long as construct ion la sts , o r  approxima t e l y  7-10 

years . 

f .  So l id Waste  

There wou ld  be two sources of  so l id was t e ,  c leared vege tat ion and cons truct ion rubb le . The forme r 

wou ld  be generated at the begi nning o f  cons truct ion ac t iv i t ies  and amount to a sma l l  vo lume . I t  wou ld  

cons is t  of  some trees  on the  s ite and re s idual crop  growth such as corns talks .  I t  wou l d  be d i s po s ed o f  

by  incinera t ion.  A i r  emi s s ions res u l t ing from t h i s  inc ine rat ion are d i scussed above . 

Cons truc t ion rub b le woul d  cons is t of wrapping pape r ,  nu ts  and bo l t s , boxes and cans , broken and 

l e f tove r materials , e tc .  Cons truc t ion of the ga s i f ier  wou l d  require 2 1  persons work ing 6 6  weeks .  Each 

worker woul d  gene rate approximat e ly seven pounds of  refuse per day ( Anderson ,  1 9 7 2 )  or  approxima tely  

24 tons dur ing the  cons truc t ion  o f  the gas ifier.  Rubble gene rated ove r the cons tru c t ion li fe t ime o f  

t h e  entire indus t r ial park was calculated u s ing the same bu i l ding rate figures a s  those  derived from 

cons truc t ion of the ga s i f ier , i . e . , 257  s q .  f t .  o f  building area pe r man-year.  The total  building 

area in the park woul d  be approximately  7 00 , 000 s q .  f t .  Two hundred s ixty five man-years woul d  be 

needed t o  cons truc t the specif ied bu ilding s .  This rate of cons truc t ion woul d  require 2 7-38 people/  

day ove r the  7-10  year pe riod . This  work force wou l d  generate approxima tely  235 t ons of refu s e .  

g .  Terre s t r ial  Ecosys tem 

Impacts to the terres trial ecosys tem result ing from cons truc t ion ac t iv i t ies wou l d  inc lude vege

t a t ion remova l and subs equent loss  of  wi l d l i f e  food , cove r ,  and hab i t a t .  Dur ing the 7- to  1 0-year park 

deve lopment period , mo s t  of the exi s t ing vege tat ion wou l d  be removed from the 1 7 3 . 6  acres as the lots  

are c le ared and gr aded for build ing s ites , parking lot s ,  and acce ss  roads . Wh ile land s c ap ing e f forts  

af ter construct ion wou ld  part ially  mit igate impacts  to the terres trial  ecosys tem , the  res ult ing vege

tat ion wou l d  be le s s  favorab le to a diverse w i l d l i fe fauna . 

S i te c lear ing and p reparat ion is expec t ed to occur on the 7 . 1  acre gas i f ier  s i te init ially and 

then to proceed in a general nor thward direct ion as user-industry occupies the rema ining ac re age . 

S ince deve lopme nt of the ent ire park wou ld  span a 7- to 1 0-year period , a l l  o f  the are a wou l d  no t be 

s ub j e cted to cons truc t ion ac t iv i ty at one t ime . Dur ing s tage s of park deve lopme n t ,  s ome lot s may be 

unde r cons truc t ion ( c leared ) , untouched ( in natur al vege t a t ion) , or  rep lanted ( l and s c aped) . Wh i le 

mos t  of  the exi s t ing vege tat ion wou l d  be removed dur ing the construct ion phase , some woodlot  and fence

row vegetation may be re tained as a bu ffer  by l o t s  which border lands ad j acent to the park . 
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The propos ed ga s i f ier l o t  is  compos ed of approxima tely 5 . 8  acres of crop land and 1 . 3 acres of  woodlot . 

S i te preparat ion ( grad ing and c learing )  wou l d  remove approxima tely  9 0  percent o f  the ex i s t ing vegetat ion 

wh ich inc ludes a l l  5 . 8  acres o f  cropland vegetat ion ( remnant crop spe c i es and weeds ) and 0 . 6  acres 

of woodlot  vege tat ion ( ove rs tory trees such as b lack cherry , hackberry , b lack walnu t ,  locu s t , and under

s tory shrub s ) . The rema ini ning 0 . 7  acres of woodlot  vege tat ion woul d  be le ft und i s turbed as a bu f fer  

a l ong the  southern and  we s tern boundaries o f  the ga s i fier lo t .  

The 5 .8 acres o f  c ropland o n  the propos ed ga s if ier lot  has been pl anted i n  corn i n  pas t years . 

Assuming that this acreage is capable o f  me et ing the 1 9 75 c ountrywide produc t ion f igure o f  69 . 5  bushels 

of corn per acre , then approxima tely  403 bu she ls of  potential corn produc t ion woul d  be los t .  I f  the 

5 . 8  acre s had been al lowed to  rema in fa l low for several years pr ior to cons truc t ion,  natural suc c e s s �on 

wou l d  resul t in a var i e ty o f  grasses and weed species . Assuming an annual produc t iv i ty o f  3 . 0 tons 

per acre for this type of vege tat ion , approxima tely 1 7 . 4 tons of pr imary p lant produc t ion wou l d  be 

l o s t  as potent ial food , cove r ,  and hab itat for w i l d l i fe .  In add i t ion , remova l o f  0 . 6  acres o f  wo odlot 

vege tat ion woul d  resu l t  in an add i t ional loss  o f  2 . 1  t ons of  hardwood and shrub produc t iv i ty .  

Tab le V- 7 gives a de script ion o f  current land u s e  and acreage b y  type o f  u s e  for the 1 73 . 6  acres 

o f  the propo s ed indus t rial park . It wa s assume d that a l l  vege tat ion wou ld  be removed dur ing c lear i ng 

and grading act ivi t ie s  excep t for 9 . 7  acres of fencerow and 3 . 5  acres o f  woo d l o t  vege tat ion along the 

wes tern , southern , and eas tern boundaries . In add i t i o n ,  Tab le V- 7 e s t ima tes the amount of acreage 

that wou l d  be permanently  removed due to  bu i l ding con s t ruc t ion , parki ng lot s , and roads ( 6 4 . 1 acres)  

and the amount o f  acreage that wou l d  be revege tated ( landscaped )  once con s t ruc t ion has been comp lete 

( 9 6 . 3  acre s ) . The e s t ima te o f  acreage that wou ld  be los t to imperv iou s sur face  was based on the as

sump t i on that 40  percent of  each lot wou l d  be cove red  by bu i l di ngs and paved areas . 

Once deve lopment of the indu s trial  park has begun , i t  i s  l ikely  that agr icul tural act ivi ty wou l d  

ce a s e .  Agricu l t ural produc t iv i ty l o s t  to t o t a l  park deve lopment i s  shown in Tab le V- 8 .  Annual  pro

duc t i on lo s s e s  wou l d  include 4 ,8 79 bu shels  of corn , 95 t ons of hay , and 3 . 6 tons of  bur ley tobacc o .  

As suming that the total  acreage o f  cropland \1 29 acre s )  i s  al lowed  t o  undergo suc c e s s ion and 

re turns to o ld f ie l d  type vege tat ion , net primary produc t ion �s es t imated to be 3 8 7  tons ( 3 .0 tons 

per acre ) . This produc t iv i ty wou l d  be los t incrementa l ly ove r the 7- to  1 0-year deve lopme nt period . 

In add i t i on , 49 t ons o f  mixed shrub ( wo od l o t  and fencerow vege tat ion) wou l d  be los t due to cons truc t ion 

ac t iv i t ies  ( s ee Tab le V- 9 ) . 
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Table V- 7 .  Land U s e  and E s t ima te o f  Acreage A f fected b y  Cons truc t ion 

Acreage D i s- Acre age Los t  Vege tated Acre age Le ft 
Current turbed Due to  to Imperv i ou s  Ac reage in Natural 
Land Use Acreage Construc t ion Surface* ( Landscaped)  Vege tat ion 

Corn Fie l ds 76 . 4  7 6 . 4  30 . 5  45 . 9  

pas ture/ 50 . 3  50 . 3  20 . 1  30 . 2  
hay f ields 

Fencerow 24 . 3  14 . 6  5 . 8  8 . 9  9 . 7  

Wood l o t s  8 . 7  5 . 2  2 . 1 2 . 1  3 . 5  

Farms tead 5 . 2  5 . 2  2 . 1  3 . 1  

Roads 5 . 2  5 . 2  2 . 1  3 . 1  

Tobacco 3 . 5  3 . 5  1 . 4 2 . 1  
fields  

Total 1 7 3 . 6  1 60 . 4  64 . 1  9 6 . 3  1 3 . 2 

*Based on th e assump t ion that 40 percent of the acreage d i s turbed dur ing cons truc t ion ac t iv i ty 
wi l l  be covered by imperv i ou s  sur f aces . 

Source : Adap ted from Dames and Moore , 1 9 7 7 . 

Table V-8 .  Annual Agr icul tural Produc t ion Los t by Potent ial Convers ion 
to Indu s t r ial Deve lopme nt 

Crop Ac reage Produc t ion Rate Total Produc t ion Los t 

Corn 7 6 . 0  69 . 5  bushe ls /acre-year 4 , 8 7 9  bu she ls /year 

Hay 5 0 . 0  1 . 9 t ons /acre-ye ar 95 t ons/year 

Bur ley 3 . 0  1 . 2  tons/acre-year 3 . 6  t ons / ye ar 
tobacco 

Source : Dame s and Moore , 1 9 7 7  
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Tab le  V- 9 .  Ne t Pr imary Produc t iv i ty Los t  Due t o  Site  Clearing and Gr ading 

Vege tat ion Type 

O l d  Field 1 

Mixe d Shrub
2 

To tal  Acres 

1 29 

33 

Acreage D i s turbe d  

1 29 

19 . 8
3 

Produc t ion Ra te 

3 . 0  t ons/acre 

3 . 5  t ons/acre 

Produc t iv i t ies 
Los t  

3 8 7  tons 

49 tons 

lLand forme rly in corn , hay and t obacco ( Table V- 7 )  wa s assumed to have been abandoned for two years , 
and a l lowed to fo l low natural succe s s i onal pattern . 

2Mixed shrub inc ludes wood lot  and fencerow vege t a t i on .  

3 1 3 • 2  a cre s o f  wood l o t / fencerow are e s t ima ted to  b e  le f t  as bu ffe rs a l ong the ind u s tr i a l  
p ark b oundaries . 

Sour ce : Odum , E . P . , 1 9 60 . 
Wh it take r ,  R . H . , 1 9 6 1 .  

Tab le V- 1 0 .  E s t ima te o f  Wi l d l i fe Force d to  Emigrate 
from the 1 7 3 . 6  Acres of  the Proposed 
Industrial  Park S i te 

Carry Capacity 

1 0  sma l l  mamma l s /  
acre 

r abb it/acre 

1 s quirre l !  acre 

6 s ongb i  rd/ acre 

0 . 2 5 game b i rds /acre 

*Wood lot 

Source : Kende igh , 1 9 6 1 -
Giles , 1969 . 

Acreage 

1 7 3 . 6  

1 7 3 . 6  

8 . 7* 

1 7 3 . 6  

1 7 3 . 6  

Number of 
Migrant s 

1 7 40 

1 7 4  

9 

1042 

44 
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The maj o r  e f fe c t  of vegetat ion l o s s  wou l d  be the sub s eq uent los s of  l iv ing s pace , food , c ove r ,  

n e s t ing and breedi ng areas for wi l d l i fe spe c i es .  Des p i t e  the abs ence o f  h ighly d iver s i fi ed fauna on 

the industrial  park s ite  due to the l im i t ed q uant ity and divers ity of ve getat ive cover and the s i te ' s 

urban loca t ion , wil d l i fe s pe c i e s  found on s i t e  woul d  be adve rsely a f fected  by vege t at i on remova l .  

Species  o f  recreat i ona l and commercial  importance that wou l d  be adversely  a f fe c t ed include fur bearers 

( op pos sum ,  skunk , raccoon , and fox) and smal l  game species (mourning dove , qua i l , rabb i t , and s quirre l ) . 

An e s t imate o f  the number o f  individuals that wou l d  be forced to migr ate due t o  los s o f  hab i tat 

once all l o t s  have been deve loped i s  presen ted in Tab l e  V- I 0 .  These  e s t imates  are ba sed on ave rage 

c'arrying capab i l i t ies of the mixed hab i tat  of the 1 7 3 . 6  acres .  

Becau se mos t  su i t ab le hab itats on lands adj acent t o  the park s ite are l ike ly t o  be occu p i ed at  

or ne ar their  carryi ng capac i ties , the  leve l o f  c ompe t it ion for  space , food and other  l i fe requirements 

wou l d  be h igh . In add i t io n ,  once forced into occupied , unfam i l iar territories , the anima ls  may be more 

su scep t ib le to pred a t i on ,  d i seas e ,  and adve rs e we ather c ond i t ions . Hab i ta t  los s ,  increas ed c ompet it i on ,  

and s tres s wou l d  re s u l t  i n  fewer attempts  b y  the di splaced anima ls  to nes t and ra i s e  young . 

Incr eas ed noise and human d i s turbance may result  in the d i srupt ion of preda tor-prey re l a t i onship s ,  

mat ing b ehav i or ,  and reproduc t ion suc ce s s  o f  wil d l i fe s pecies  inhab i t ing the park s ite are a ( U . S .  Sena t e ,  

1 9 72 ) . These  impac t s  wou l d  decrease i n  seve r i ty a s  the d i s tance from the d i s turbance increa s e s .  De-

ve lopment of the indu s tr i a l  park s ite  wou l d  create favorable hab itat for urban-tolerant s pe c i es of  

w i l dl i fe inc ludi ng the rock dove ( p ige on) , s tar l i ng , norway rat , and hou se mou s e .  

h .  Aquat i c  Ecosys tem 

Impact s  to the aqua t i c  environment from cons truc t ion ac t iv i ty on the proposed indus tr i a l  park 

s it e  woul d  be minor and temporary . There woul d  be short-term increases  in turb id i ty and associated 

d i s so lved and s u s pended  s o l ids  in North E lkhorn and Cane Run Creeks ,  part icu larly dur ing p e r i od s  of  

heavy rainfal l .  Howeve r ,  the ant i c i pa ted  wor s t  case cond i t ions are not severe enough to cause a maj or 

change in e i the r the water qual i ty or in the aqua t i c  fauna o f  e i ther s tream. 

Wat er q ua l i ty in North E lkhorn Creek has been c i ted as rema ining the same , or  s l igh tly deteriorat ing 

when compared to data co l le ct ed in prev i ou s  s tudi e s .  Cane Run Creek has been s tres sed by res ident ial 

and indu s tr ial p o l l u t ion ( Dame s  and Moore , 1 9 77 ) . Whi l e  no data are ava i lab le on the aqua t i c  fauna 

o f  Cane Run Creek , it is expec t ed to be s imilar to the fauna found in North E lkhorn Creek . 

Samples  c o l le .ted  from North E lkhorn Creek ind icate a macro inve rteb ra te  fauna compos ed p r inci pa l ly 

o f  fly  l arvae ( Diptera)  ( 2 S  percent) and Ol igochaete worms ( Annel ida)  ( 6 6  percent ) * .  Wh ile  ind iv iduals 

*No t e :  Percent compo s i t i on based o n  total  number o f  D ipt era ( 4 1 6 )  and Ol igochae tes  ( 9 74 )  c o l lected 
from a l l  three s tations . 
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of both o f  the s e  type s of organisms are found in a variety of s i tuat ions rangi ng from c lean t o  heav i ly 

pol l u t ed wa ter ,  the ir dominance general ly suggests s tressed wa ter qua l i ty .  Organisms gene r a l ly indi

c a t ive of c lean wa ter condi t ions such as may fl y  ( E?heme roptera) , some dams e l f l ies  ( Odonata) , and some 

beetles  ( Co leoptera) are poor ly represented in North E l khorn Creek . The amounts of sediment calculated 

as a wors t  case cond i t ion wou l d  not alter  th is community c ompos i t ion or res u l t  in los s of macroinve rte

brat es as food i tems for f ish . 

Good to mode ra te  f isheries can be ma int ained in wa ter that norma l ly contains 25-80 mg/ l suspended 

s o l id s .  Waters that contain l e s s  than 2 5  mg/ l o r  between 8 0  t o  400 mg/ l  are un likely t o  support good 

freshwa ter fisheries ( Federal Wa ter Po l lu t ion Control Admin i s t ra t i on ,  U . S .  Departme nt of the Inte r i or ,  

1 9 68 ) . Increas es in suspended s o l ids  from s e d iment resu l t ing from s ite cons truct ion wou l d  no t be 

s ign i f ic ant  enough to cau s e  an increase or de crease in the number of f i sheries of e i ther Cane Run or 

North E l khorn Creeks .  

i .  Endangered and Threatened Spec ies  

There are  no known endangered or  threatened species  of plant or anima l l i fe ( as c la s s i f ied by the 

Department of In ter ior ) wh ich occur on the proposed 1 7 3 . 6  acre industrial  park s i t e .  Therefore , con

s truc t ion a c t ivi ty woul d  have no impact on Federa l l y  protec ted s pecies . 

The turkey vulture i s  the only spe c i es cons idered by the Nat i onal Audubon Soc iety as threatened 

that has been reported from the s i t e .  Wh i l e  the open fields  of the s i t e  provide a por t ion of the feed i ng 

range of this s pecies , no nes t ing s ites occur . Cons tru c t ion ac t iv i ty ove r  the proposed 7 - 1 0  year 

period wou l d  eve ntua l ly remove the ent ire 1 7 3 . 6  acre tract from the feeding range . Thi s  woul d  resul t 

in a minor impac t to the turkey vulture  s ince its  feed ing range ext ends over  several hundred s quare 

mile s .  

2 .  Po tent ial Mod i ficat ion to the Socioe conomic  Environment 

Cons truc t ion of the ga s if ier woul d  require 21 persons for approxima tely 1 . 5 years . Cons truc t ion 

of the industrial  park woul d  require 35  persons for 7 - 1 0  years . Persons with vary ing ski l l s  wou l d  be 

required includ ing heavy equipment ( cranes , bul ldozers , backhoe s )  operators , bricklayers , e lectric i ans , 

plumbers and carpent ers . Individua ls  with these ski l l s exi s t  wi thin  the George town/ Scott  County labor 

forc e .  The ext ent that the i r  sk i l l s  are unu t i l ized or unde ru t i l ized and their wi l l ingne s s  to under

take new j ob s  cannot be determined . Howeve r ,  e s t ima tes as of Apr i l , 1 9 7 7  indicate  that the ava i lab le 

labor supply numbers approxima t e l y  3600 . Add i t iona l ly ,  47  percent of Scott County ' s  res ident s are 

employed out s ide the county . Assuming 50 percent of the se  ou t-c ommuters wou ld  prefer to work in Scott 

County , approx ima t e l y  1000 more persons would  become ava i lab le . These  two sources  of labor are more 
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than adequate to meet  th e labor demands wh ich wou ld be imposed dur ing the cons truc t ion of the ga s i f ie r  

and the industrial  park.  Since the labor demands cou l d  be me t b y  in-county r e s idents , no add i t ional 

s tres s wou l d  be p l aced on town or  county services  or uti l i t ie s .  No soc ioeconomic  impac ts  are expec ted 

to result from construct ion of the gas i f ier and indus trial  park . 

E .  Operation 

1 .  Poten t ial Modi fication to the Phys ical and B io logical  Env ironment 

a .  So i l s  

The industrial  park has been zoned as  ligh t industry and ou ts ide s torage of materials woul d  not 

be al lowed . Howeve r ,  an addi t i onal u s e  permit may be is sued by the Board of Adj u s tment to permi t ou ts ide 

storage . To the degree that outdoor s torage woul d  be permitted soils  may be affe c t ed . The c lay com

ponent of s o i l s  may unde rgo ion exch ange and take up contaminant s from ma terials ( e spec ial ly me tal s )  

wh ich they contac t .  The extent of this  u ptake woul d  depend u pon the type of  subs tance s tore d  ou ts ide 

and the protect ive measures taken to prevent its  cont act with the s o i l . 

b .  Surface Water 

The bui ldings and assoc iated paved areas woul d  increase the amount of  surface  runo f f  by reduc ing 

inf i l t rat ion . Present plans are to d ive rt al l runof f  from imperv ious surfaces to s torm s ewers  and 

u l t imately into North Elkhorn Creek . Th is divers ion of runof f  woul d  re sult  in a decrease in the amount 

o f  runoff to adj acent area s ,  and a minor los s of potent ial recharge to groundwater and ponds within 

the drainage are a .  Present l y , areas around some s inkho le s ( part icu larly  in the sou thern port ion of 

the industrial  part)  flood dur ing maj or  precipi tat ion events due to s l ow inf ilt rat ion .  Red i re c t ion 

of surface water runof f  wou l d  decrease the po tent ial for " ponding"  a round these  s inkho les dur ing periods 

of heavy prec ipitation . 

The increased hard surface runof f  from the park which woul d  be d i rec ted to North E lkhorn Creek is not 

expected to  create a maj o r  impac t on the creek . Runoff from the s ite  eventua l ly flows to North E lkhorn 

Creek e i ther by d i rect surface runoff into North Elkhorn or Cane Run Creek s ,  or by subsurface  drainage . 

By chann e l i ng the runof f  ( s torm s ewers ) ,  a d i rect  route to North E lkhorn C reek wou l d  be provided and 

the imp l i ed impact wou l d  be a more rapid increase of water into the c reek. Dur ing minor s torm events ,  

s t re am  flow may increase s ligh t l y , but  this  i s  not expected t o  cau se any impact .  During maj or s torm 

event s Lhe channeled runoff woul d  act as a source of inc reased f l ow be low George town . S ince the amount 

of hard s ur f ace area ( 6 9  acres)  is only a sma l l  part of the entire drainage bas in , the red i re c t ion of 

runo f f  from the park is  no t expec ted to create a change in the flood ing potent ial . 

Runof f from the indus trial  park woul d  contain pol lutants typical of urban runo f f  wh ich inc lude s  

h igher  concentrat ion of  BOD ( biological oxygen demand ) ,  nutrient s ,  and suspended and d i s solved organic 

and inorganic s o l ids . Th is runo ff  woul d  be diverted to s to rm s ewers and eventua l ly d ischarged into 
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North Elkhorn Creek . During peri ods of heavy rainfal l ,  po l lu tants wh ich have c o l lected on the paved 

surfac e s  wou l d  be flushed rapid l y  into North Elkhorn Creek . Concentrat ions woul d  be highes t dur ing 

the f i r s t  few hours  of prec i p i t a t ion and wou l d  gradua l l y  decrease w i th t ime . Wh i l e  i t  i s  not pos s ib le 

to calculate  the concentration of po l lu tants entering the waters from this source , potential impac ts  

to the  water inc lude decreased d i s s o lved oxygen [ oxygen in  water used  for  chemical  ( COD) and biologi

cal  ( BOD) react ions ] ,  increases in suspended s o l ids  and d i ssolved organic and inorganic ma ter ials , 

and inc reases in heavy me tals . The amoun t  actua l l y  enter ing the waterway woul d  depend upon rainfal l 

events ( frequency and duration)  and amount of materials  ava ilab le to be flushed . The impac t of these 

inputs  wou l d  depend upon d i l u t ion rate of the receiving s tream and upon devi at ion of the inpu t .  Rapid 

d il u t ion ( h igh flow condi t i on)  may result in the input having no not iceable impac t .  

Trea tment and d i !>charge o f  the se  was tewa t ers may b e  hand led i n  one o f  two ways .  Appl i c a tion may 

be made by e ach u ser- i ndus try to the Environmental Protect ion Agency for an NPDE S perm i t .  Thi s  permit  

wou l d  require the  indus t ry to  ins tal l be s t  prac t icable control technology and mee t  new source per for

mance s t anda rds as d e s i gnated for each manu fac tur ing proce s s  in regu l a t ions promu l ga ted in accorda nce 

w i th PL 9 2-500 . I f  the perm i t  i s  granted the u ser- i ndus try woul d  be a l lowed to di scharge treated was te

waters d i rec tly  int o surface waters . 

The second pos s ib l e  way to hand le  indus try was tewaters is to disch arge them into the George town 

mun icipal was tewa ter treatment sys tem .  The leve l of po l l u tant reduc t ion wh ich woul d  be required in 

th i s  cas e  wou l d  be imposed by the George town sewe r author i t y .  The George town system ,  wh ich has a rated 

capac i ty of 3 mi l l i on gal lons pe r day (mgd ) currently handles  about 1 mgd dur ing dry we athe r f lows . 

Although the ra ted capac i ty of the plant is 3 .0 mgd , actual trea tment capacity  i s  approxima tely 2 .0 

mgd ( Proc tor , Dav i s ,  & Ray , 1 9 7 7 ) .  Influent of more was tewater than 2 .0 mgd wou l d  result  in the d i s

charge of was t ewater that woul d  not comply wi th Pub l i c  Law 9 2-500 . Dur ing we t wea ther flows , the rate 

of wa s tewa t er pass ing through the sys tem may b e  as high as 2 . 7 mgd . The gas i f ier  i s  expected to re turn 

75 pe rcent of the raw water used to  the was tewater treatment fac i l i t y .  Th is  woul d  re sult  in an in

crease of approximately 5 4 ,000  gal lons of was tewater per day . In add i t ion user- i ndustries  are expected 

to return  1 ,0 36 , 000  gal lons of industrial  was t ewater and 25 , 000 gal lons of sanitary was tes pe r day 

for treatment.  Whi l e  the total i ncrease from the industrial  p ark plus  ga s i f ier  ( 1 , 1 15 , 000 mgd ) woul d  

not exceed the plant ' s  capac i ty dur ing dry we ather flows , i t  wou l d  exceed rated capa c i t y  dur ing we t 

weather flows . 

Other potent ial impact s  to surface water wou l d  result  from acc idental sp i l ls of the coal p i l e  

retent ion pond , a rupture in t h e  gas i f icat ion system and s p il l s  of indus tr ial  was t e s .  The pos s ib i l ity 
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of contaminat ion of North E lkhorn Creek due to retent ion pond leakage was as s e s s ed u s ing the fo l l owing 

as sumpt i ons : 1 )  a low f l ow condi t ion in the creek o f  1 0  c f s  ( 0 . 5  mgd) ; 2 )  a catas troph ic event cau s ing 

d i s charge of a l l  water in the retent ion pond ( 14 ,000 gal lon s )  in one day ; and 3 )  the retent ion pond 

water reach ing the creek at  the h ighe s t  concentrat ions of  e lements charac t er i s t ic of coal p ile  drainage 

as l i s ted by Chu and others , 1 9 7 6 . 

The predicted  c oncentrat ion o f  po l lu tants in North E lkhorn Creek after a s p i l l  are shown and com

pared to S tate and Federal water qua l i ty s tandards in Tab le V- l l .  Wh ile manganese is the only c on s t i

tuent wh ich woul d  exceed Fede ra l s tandards , it is l ike ly that the iron concent ra t ion woul d  a l s o  create 

a nu isance condi t ion . Both iron and manganes e  impart an obj e c t ionab le tas te to  water and s tain laundry 

and plumb ing f ixtures . 

A rupture in the ga s if ication sys tem wa s also  assessed on the bas is of low- f l ow cond i t ions in 

North Elkhorn Creek and the occurrence of a catas trophic event when al l po l lutants  we re rel eased s imul

taneou s l y .  I f  th is rupture we re to occur , ash ( 8640-1 4 ,400 lbs/day) , sulfur ( 19 20-3840 lbs/day) , tar 

( 5 6 7- 1 200 gal/day ) , and cyanide and ammonia compounds ( 288 lbs /day)  wou l d  be re leas ed to the envi ron

ment . Ash and s u lfur are insolub le , and the ir  add i t i on to a water body woul d  repre sent an increase 

in su spended s o l id s .  Tar and o i l  wou l d  not d i s s eminate ve r t ical ly through the wa ter co lumn bu t spread 

out  as a thin laye r on the surface o f  the s tream .  They may also  coat surface debri s  or pl ants or corne 

to res t on the s tream bank . If sodium cyanide should  form , i t  i s  h igh ly s o lub le  and cyanide woul d  

b e  re leas ed into the wa ter co lumn . Ammonia and ammonium compounds are genera l ly quite so lub le and 

because ammonia is a l i t t l e  more bas i c  than water , pH change s  may occur . 

I f  sulfur and ash were added t o  North E lkhorn Creek the suspended s o l ids  content wou l d  increase  

by 1 9 7-3 24 mg/ l .  The pro j e c t ed o i l  and tar  re lease woul d  re sult  in a concentrat ion of 88-186 ppm .  

Cyanide and ammonium compounds toge ther woul d  resu l t  i n  total  d i s so lved so lids  increase of  5 . 1 1 mg/ l .  

I f  they are present in the same ratio as in the untreated produc t gas , 3 . 14 mg/ l may b e  attribu ted 

to cyanide compounds and 1 . 9 7  mg/ l may be attributed to ammonia c ompounds . Both the suspended s o l ids  

water qua l i ty s tandard o f  8 0  mg/ l and the  cyanide water qua l i ty standard o f  0 . 0 2 5  mg/ 1 wou l d  be v i o

lated . Although no s tandard exi s t s  for ammoni a ,  exi s t ing leve ls , 0 . 2 6  mg/ l ,  woul d  be increased by 

an order of magn i tude . 

An ac c ident al s p i l l o f  untreated was te from user-indus tries woul d  cau se minor impacts to exi s t ing 

water  qua l i ty in Nor th E lkhorn Creek ( see Tab le V- 1 2 ) . Thes e pred i c t ed increases woul d  oc cur only i f  

a l l  indu s tr ial was tewaters were re leased a t  onc e .  Wh ile such an event i s  un like ly i t  does pres ent a 

wors t case e s t imate . A s p i l l  o f  untreated was tewater from the indus tr ial  park wou l d  result  in pol lutant 

concent rat ions shown in Tab le V- 1 2 .  Since no amb ient data we re ava ilab le for the concent ra t ion o f  
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BOD , o il , zinc , c yanid e ,  nicke l ,  coppe r ,  nitroge n or phenols in North E lkhorn Creek , no re sul t ing con

c entrat ions we re ca l cu l a ted . Both State and Fede ra l s tandards wou ld  be exceeded for barium , iron and 

lead , S tat e s tandards for total  d i s s o lved so lids and fluo r ide wou l d  be exceeded , and Federal s tandards 

for total suspended  s o l ids wou l d  be exceeded .  

Al l u ser-indus tries and the gas i f ier wou ld  be required to compl y  with Kentucky Law 4 0 1  KAR 5 : 0 1 5  

in the eve nt o f  a n  ac c idental spil l ,  and wou ld  be required to  give po int of  d i s charge , nature of the 

material di scharged , quant ity of mater ial discharged and an assessment of pos s ib le env i ronment al  impac t s .  

Wh ile the va lues ca lcu lated in the prev ious tab le as sume a worst  case s ituat ion in that the ent ire 

vo lume of was tewater from a l l  industr ies was as sumed to spi l l  at the same t ime , it is more like ly that 

an acc idental  spil l wou l d  invo lve only one indus try .  

Since water i n  North E lkhorn Creek i s  used to  supplement the George town dr ink ing water supply 

( Roya l Spr ing ) , acc ident al  s p i l l s  or di scharge s into the Creek above the supply int ake cou l d  result  

in contaminat ion o f  the dr inking supp l y .  Sim i l ar l y , s ince Cane Run Creek loses  wa ter to groundwa ter 

wh ich f lows eve ntu a l ly into Roya l Spr ing aqui fer ,  contaminat ion of Cane Run Creek wou l d  po tent ial ly 

result in contaminat ion of Royal Spr ing . Under normal c i rcums tances  and p l anned drainage sys tems , 

nei ther wastewater nor runoff wou l d  be expected to create any signi f icant  leve l o f  contamina t ion in 

George town ' s wa ter supp l y .  I n  the eve nt of  a n  acc ident al s p i l l ,  howeve r ,  the water supply c ou l d  b e  

contaminated by increased pheno ls ,  o i ls , fluorides , both chemical and b i o l ogical oxygen demanding ma ter

ials , me tals and nu tr ient s .  

c .  Groundwater 

There are two maj or concerns about the e f fe c t  of  the gas i f ier and the industrial  park on the ground

water . They are loss of  recharge vo lume to Royal Spring and contam i nat ion of Royal Spring . The fo l lowing 

d iscuss ion as sumes that the ent ire industrial  park lies  within the recharge area. In rea l i ty the nor th

east  and northwe s t  corners drain int o North E lkhorn Creek . 

Paved areas such as parking lots  wou l d  intercept prec i p i t a t ion to the aquifer and dive rt it to 

s torm s ewers . It has been es t imated ( Thrai lkil l ,  1 9 7 7 )  that i f  25 percent of the s it e  is paved or  

in some other  manner remove d from interac t io n , - the  yearly vo lume o f  wa ter to the  spr ing wou l d  be re

duced by 0 . 1  c f s .  As suming an ave rage spr ing f l ow of 25 c f s  th is woul d  be a reduc t ion of 0 . 4 percent . 

Mason Hange r- S i las Mason C o .  ( 19 76 ) , as suming a 4 mgd f l ow o f  the aqui fer ,  e s t ima ted that a reduc t ion 

of 5 0 , 000  gpd ( 1  percen t )  wou ld  result under the same c i rcums tances . Bo th of these e s t ima tes indicate 

a neg l ig i b le e f fect of  removi ng 25  perc ent of  the land surface in the industria l  park from the recharge 

are a .  

At t h e  ga s i f ier s i t e ,  po tent ial sources o f  contamination are c o a l  storage and hand l ing . Sp i l l

age of c oal is expected , but d a i l y  c leanu p  wou l d  lessen the po tent ial contaminat ion of runo f f .  Runof f  
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Tab le V- l l .  Po tent ial Po llutant Concentrat ions i n  No rth E lkhorn Creek 
After an Ac cident al Spil l of the Re ten t ion Pond Containing 
Coal P i le Drainage 

Parame ter Amb ient Concentrat ions Po tent ial Concentrat ions Potent ial Concentrat ions 
in North Elkhorn Creek l o f  Coal P i l e  Drainage2 in Creek After Spil l 

( mg/ l )  ( mg/ l )  ( mg/ l )  

Calc ium 7 2 . 7  350 7 3 . 8  
D i s s o lved 338 . 0  3200 3 7 7  . 3  

So lids 
Chl oride 33 . 18 0 33 . 1  
Hardnes s 220 . 0  6 0 0  2 20 . 8  
Magnes ium 16 . 3 1  1 . 2  16 . 3  
potas s ium 0 . 5  0 . 00005 
S i l icon 9 1  0 . 0 1  
Sodium 50 . 0  4 . 1  49 . 9  
Sul fate  2 3 . 0  2600 2 7 . 0  
Suspended 1 6 . 0  8 1 0  1 7 . 7  

So lids 
Al uminum 190  0 .022  
Arsenic 0 . 0086 . 0 10 0 . 0087  
Bar ium 0 . 0080 . 100 0 . 0082  
Cadmium 0 . 0 0 1 3  .006  0 . 00 1 3  
Chromium . 0 0 3 3  .005 0 . 0033  
Copper 0 . 56 0 . 00006  
Iron 830 0 . 09  
Lead 0 . 0 0 3 1  . 0 23 8 . 8  
Mangane se  0 . 1 6 6 0  1 10 0 . 2544 
Mercury <0 . 0000 1 . 0 2 7  0 . 00007 
Se lenium 0 . 0000 1 . 030 0 . 00007 
Titanium 1 0 . 000 1 
Z inc 3 . 7  0 . 0004 

lDames and Moore , 1 9 7 7 .  July 1 9 7 7  Water Qua l i ty Resu lts  from S tat ion 3 .  

2Chu and others , 1976 . 

3No maximum l imits by any s tandards .  

4Kentucky Department o f  Natural Re sources and Environmental Protec t io n ,  1 9 7 5 .  

5Both Fede ral  and S tate Standards .  

'u . S .  EPA ,  1 9 7 5 . 

Standards for 
Water  Qual i ty 

(mg/ l )  

N . L . 3 
7504 

2506 
N . L .  
N . L .  
N . L .  
N . L .  
N . L .  

2506 
806 

5 . 06 
0 . 054 
1 . 06 
0 . 0 1 5 
0 . 055 
1 .06 
0 . 35 
0 . 055 
0 . 056 
0 . 0026 
0 . 0 15 
N . L .  
5 . 0 
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Tab le  V- 1 2 .  Potent ial Po l lutant Concent rations i n  Nor th Elkhorn Creek 
Resul t ing from an Ac c ident al  S p i l l  of Pretreated Indu strial  Waste l 

Parameter 

Total 
Suspended 
Solids  

O i l  
COD 
Fluoride 
Ammonia 
Lead 
Z inc 
Barium 
Cyanide 
Iron 
Nickel 
Copper 
Phos phate 

Concentrat ion 
in Was t e  

(mg/ 1 )  

3 . 1 2 

1 . 0 7  
1 . 50  
1 . 9 7  x 1 0-3  
5 . 88  x 1 0-3 
6 . 1 7  x 1 0- 2  
9 . 08 x 1 0-2 
4 . 2  x 1 0-2 
4 . 86  x 1 0-3 
1 . 0 7  x 1 0- 1  
3 . 84 x 1 0- 2  
3 .84  x 1 0-3  
1 . 68 x 1 02 

Ambi ent Concentrat ion 
in North E l khorn Creek 

( mg/ 1 )  

1 6 . 0  

0 .43  
<0 . 2 6  

. 003 1 

. 0 1 1  

. 1090 

1 . 0 2  

Result ing Concent ra t ion 
in North Elkhorn C reek 

(mg/ 1 )  

1 4 . 1 1  

0 . 3 7  
<0 . 2 2  

. 0 1 1 2  

. 1 5 3  

. 1 086  

. 8 8  

Standards for 
Water  Qual ity  

(mg / 1 )  

80 . 03 

N . L . *  
N . L .  

1 . 0 2 

0 . 504 
5 . 03 
1 . 04 
0 . 00252 
0 . 34 

1 . 02 
N . L .  

lAs sume s a low flow condi t ion of  1 0  c f s  ( 6 , 46 2 , 7 20 gal/day) and al l pretreated was tewater reach ing 
North Elkhorn Creek withou t any loss  dur ing t rans fer . 

2Kent ucky Department of Natural Resources and Env ironme ntal Protec t io n ,  1 9 7 5 .  
3EPA,  1 9 7 5 .  
4Both Federa l and State  Standards .  
*N . L .  = No l im i t  

Table  V- 1 3 .  Po tential  Po l l u tant Concentrat ions i n  Nor th E lkhorn Creek 
Re sult ing from an Ac c idental Sp i l l  o f  Untreated Indu s t r i al Was te l 

Parame ter 

Total Suspended 
Solids  

Oil  
COD 
Fluoride 
Ammoni a  
Total D i s s o lved 

Solids  
Barium 
Iron 
Lead 
Z inc 
Cyan ide 
Nicke l  
Copper 
Ni trogen 
Phos phoru s 
Phenols  

Conc entrat ion 
in Was te 

( mg/ 1 )  

300 

1 2 7  
605 

1 164  
3 . 6  

35  

26  
4 . 2  
0 . 6  
2 .4 
6 . 5  
0 . 7  
0 . 8 
3 . 0  
0 . 7  

70  

Amb i ent Concentrat ion 
in North E lkhorn Creek 

(mg/ 1 )  

1 6 . 0  

0 . 4 3  
<0 . 26 

3 38 . 0  

. 0 1 1  

. 1090 

. 0 0 3 1  

Re sult ing Concent ra t i on 
in North E lkhorn Creek 

(mg/ 1 )  

5 5 . 2  

1 6 0 . 4  
2 . 08 

296 . 1 3 

1 0 .48  
94 . 5  

2 . 8  

Standards for 
Wa ter Qual ity  

(mg/ 1 )  

80 . 03 

1 . 02 

750 . 02 

1 .04 
0 . 34 
0 . 054 
5 . 03 
0 . 025 2 

1 . 02 

N . L . *  

IAs sume s a low flow condi t ion o f  1 0  c f s  ( 6 , 46 2 , 7 20 gal/day) and al l pretreated wastewater reach ing 
North E lkhorn Creek w i th ou t  any l o s s  dur ing t rans fer . 

2Kentucky Department of Natural Resources and Env i ronme ntal Protect ion , 1 9 7 5 . 
3EPA , 1 9 75 . 
4Both S tate and Federal Standards . 
*N. L .  = No l imi t .  
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from these paved areas wou l d  be d ive rted to the retention pond . Wa ter sprayed o n  the coal for du s t  

c ontrol wou l d  a l s o  b e  impounded in the retention pond . 

As a wors t case of retent ion pond leakage , i t  was assumed tha t Royal  Spr ing woul d  be at i t s  lowe s t  

me asured f l ow ( 0 . 5  mgd ) , that the ent ire volume ( 14 , 000 ga l )  o f  the pond was rel eased in one day , 

and that water in the retent ion pond con tained the h ighes t known concentra t i ons o f  e lements from coal 

p ile  drainage ( Chu , et al . ,  1 9 76 ) .  I f  this combinat ion o f  cond i ti ons exi s ted , the re s u l t ing concen

t r a t ions of the s e  e lements  in Royal  Spr ing woul d  be tho s e  shown in Tab le V- 1 4 .  

Only iron and mangane se  wou l d  exceed water q ua l i ty s tandards ( EP A ,  1 9 7 5 ; Kentucky Department  o f  

Natural Resource s and Env i ronmental Protec t ion , 1 9 7 5 ) . The unpl easant  e f fe c t s  o f  the increas ed leve ls  

wou ld  be aes thet i c  rather  than tox i c o logical . Iron in concentrat ions greater than 1 or 2 mg/ l c an 

cause s taining o f  laundry and porce lain and a b i t tersweet  t a s t e .  Mangane se  causes  s ta ins to plumb ing 

and laundry f ixtures ( Amer i c an Pub l i c  Health Assoc iat ion , e t  al . ,  1 9 7 6 ) . 

If the ga s i f icat ion system rup tured and the ent ire vo lume o f  untreated was t e s  was d ischarged to  

Royal Spr ing dur ing l ow f l ow condi t ions , the  fo l lowing concent rat ions o f  po l lutants  wou l d  resu l t :  

2 1 1 7  t o  3 6 7 0  mg/ l TSS ( resul t ing from sul fur and ash) , 1 009 t o  2 10 1  ppm o i l ,  3 6  mg/ l cyanide compounds , 

and 2 2  mg/ l ammonia compounds . These  leve ls wou l d  vio late al l pert inent water q ua l i ty s tandards and 

wou l d  s eve rely  c ontaminate Royal Spring , rende ring i t  unpo tab l e .  

The greates t  poten t ial  source o f  cont aminat ion t o  Royal Spr ing from the park indu s tr i e s  woul d  

b e  s pi l ls and acc idental release o f  untreated was te s .  Calcu lated raw wa s te loads o f  each o f  the user

i ndus t r ies are shown in Tab le V- 1 5 .  The f inal po tent ial concent rat ions of the po l lutants if a l l  was te

waters from a l l  fac i l i t ie s  were re leased untreated are shown in Tab le V- 1 6 .  As suming a low flow o f  

0 . 5 mgd , the added volume o f  the untreated was tewa ter  ( 1 . 04 mgd ) woul d  increas e t h e  d a i l y  flow o f  Royal 

S pr ing three t ime s or to  1 . 5 mgd . Re s u l t ing concent rati ons are shown in Tab le V- 1 7 .  Total suspended 

so l id s , barium , i ron , lead , and z i nc wou l d  exceed water q ua l i ty s tandards . 

d .  Air 

( 1 )  Coal Ga s i f icat i on Plant 

It  is expec t ed that flaring from the coal gas i f ication pl ant woul d  occur for approximately  three 

consecu t ive hours per year . The flar ing woul d  not be vi s ib le , bu t s u l fur oxides ( SOx) ,  n i t rogen 

oxide s  ( NOx) and trace e lement s  wou l d  be released . Dur ing the s e  t ime s par t iculate  emi s s ions wou l d  

amoun t to  approxima t e l y  60  lb/hr or 0 . 09  tons /yr . Based on a NOx c ontent o f  30 l b s  per ton o f  coal 

NOx emi s s ions wou ld  amount to  approximately  0 . 1  tons /yr . The SOx emi s s ions wou l d  be approxima tely 

. 0 . 2  tons /yr based on a sul fur content o f  1 . 2 5  percent . 

Tab le V- 1 8  present s the re sul t s  of the concentrat ion calculat ions for short-durat ion ( lO-minu te)  

sampl ing t ime s as a func t ion o f  downwind d i s tance s .  The maximum ground- leve l concentrat ions for each 



Tab le V- 14 . Potential Pollutant Concen t rations in Royal Spring Afte r  an Accident al 
Spill o f  t h e  Ret en t i on Pond Contents 

Parameter Amb ient Cond i t ions Po tent ial Concen t ra t ions 
at Royal Springsl o f  Coal Pile Drainage2 

( in mg! l )  ( i n  mg ! l )  

Calc ium 84 . 4  350  
Dissolved solids 3 7 6  3 2 00 
Chloride 3 2 . 5  0 
Hardnes s  (as  CaCo

3
) 2 51 . 5  600 

Magne sium 2 . 5 * 1 . 2  
Potass ium 2 . 8  0 . 5  
Silicon 6 . 9  9 1  
Sodium 2 0 . 8 5  4 . 1  
Sul fate 5 0 . 3  2 600 
Suspended solids 1 . 0  8 1 0  
Aluminum 1 . 5  1 9 0  
Arsenic 0 . 0004 0 . 0l 
Barium 0 . 08 0 . 1  
Cadmium 0 . 0014 0 . 006 
Chromium 0 . 0037 0 . 005 
Copper - 0 . 5 6  
I ron 0 . 099  8 3 0  
Lead 0 . 02 2  0 . 0 2 3  
Manganase 0 . 032 110 
Mercury 0 . 0009 0 . 027  
Sel enium 0 . 00001 0 . 03  
Tit anium 0 . 09* 1 
Zinc 0 . 01* 3 . 7  

f*No maximum l imi t s  by any s tandards .  

2 Sourc e : Dames & Moo re , 1 9 7 7  except (*)  f rom Faus t ,  1 9 7 7 ,  p . 2 0 

3
Afte r  Chu and others , 1 9 7 6  

Pred icted Concentrations o f  Wa ter 
a t  Royal Springs i f  Leaked 

( in mg! l )  

9 1 . 6  
4 5 2 . 9 
31 . 6 
2 61 . 0  
2 . 4  
2 . 7  
9 . 2  
2 0 . 4  
1 19 . 8  
2 3 . 0  
6 . 6  
0 . 0006 
0 . 08 
0 . 002 
0 . 004 
0 . 01 5  
2 2 . 7  
0 . 02 2  
3 . 0  
0 . 002 
0 . 0008 
0 . 1 1  
0 . 11 

4See text for exp lana t ion o f  a s sump t ions and basis o f  calcula t ions . 

5 Source : Kentucky Department o f  Natural Resources and Environmental Pro t ec t io n ,  1 9 7 5 .  

6Sourc e :  Both  Federal and State S tanda r d s .  
Source : U.  S .  EPA, 1 97 5 .  

S tandard s for 
Water Qua l i ty 

( in mg! l )  

N . L . ** 
7 5 04 

2 5 0 6 

N . L .  
N . L .  
N . L .  
N .  L .  
N . L .  
2 5 0 6 
8 06 
5 . 0

6 

0 . 05 4 

1 .  05 

0 . 015 

0 . 05 5 
6 1 . 05 

0 . 3 
5 0 . 05
6 

0 . 05 
0 . 002 6 

0 . 01 5 

N . L . 
5 . 0  

<: I N 
" 



Raw 
\,as teloads Gla s s  

(mg / ! )  Products 

pH 7 . 5  

COD 5 0  

TSS 24 

Oil 10 

-F 

NH
3 

TDS 

Ba 

Fe 

Pb 

Zn 

CN 

Ni 

C u  

N 

P04 

P heno ls 

Flow 
Gallons / 

Day 3 0 0 , 000 

V-2 8  

Table V-15 . Raw Was teloads o f  User-Industries 

INDUSTRY 

Light Ceramic Porcelain Heat 
Bulb Tile Products Treat ings 

8 . 6  5-12 9 . 0  

50 3 0- 1 50 2 360 

1 2 5  5 00-1000 5 00-1000 7 1 6  

6 8 1  

2800 

650 

20-320 

300-500 0 . 1-12 

0 . 04-0 . 8 7 14 . 5  

0 . 55- 12 . 0  0 . 2-3 2 . 8  

2-400 1-1 5  

6 7 . 2  

1 . 3  

4 3 0 , 3 60 5 , 7 60 2 9 , 300 100 , 000 

Met al Woo d  
S t amp ings Laminator  

8 . 8  

2 8 30 1000 

1030 838 

6 00 

508  

2 9 . 3  

2 . 8  

10 . 8  

5 . 8  

8 . 5  

44 

6 . 5  1 . 0  

1028 

No 
100 , 000 Discharge 
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Tab le V-1 6 .  P o l l ut an t  Con cent rati ons o f  Comb i n e d  
Volume s o f  Un t re a t e d  Wa s t ewat e r s f rom 
Proj e c t e d Us e r- In d us t r i e s  

Po l l u t ant Con c en t r a t i on (mg/ 1 ) 

BOD 6 0 5  

T S S  3 0 0  

Oil 1 2 5 

F 1 1 5 0  

NH
3 

3 . 6 

TD S 3 . 5  

Ba 2 . 6  

Fe 4 . 2  

P b  0 . 6  

Zn 2 . 4  

CN 6 . 5 

N i  0 . 7 

Cu 0 . 8 

N 3 . 0  

P 0 . 7 

Pheno l s  7 . 0  



Parameter 
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Table V-17 . Potential Po llutant Concentrat ions in 
Royal Spring Af ter an Acc idental Spill 
of Untreated Wastewater  from Industrial 
Park 

Predicted 
Potential Concent rations 

Concent rations in Royal 
of Untreated Spring i f  

Ambient Wast ewater  f rom all Untreated 
Conditions 1 Indu s t rial Volumes 

Royal Springs Park Discharged 
(mg/l) (mg/l)  (mg/l ) 

1 
Dissolved s olids 3 7 6  3 5  122  1 
Suspended solids 1 . 0  300  2 1 5  

1 
Barium 0 . 0 8 2 . 6 2 . 5  

Copper  0 . 8  0 . 5 5 1 
I ron 0 . 0 9 9  4 . 2 2 . 9  1 
Lead 0 . 0 2 2  0 . 6  0 . 45 

2 
Zinc 0 . 0 1 2 . 4  2 . 5 

COD 605  408 

O il 127 81 
1 

Fluo ride 0 . 68 1164 7 85 
1 

Ammonia 0 . 19 3 . 6  2 . 5 

Cyanide 6 . 5  4 . 4  

Nickel 0 . 7  0 . 4 6 

Nitrogen 3 . 0  2 . 0  
1 

Phosphorus 0 . 59 0 . 7 0 . 6 6 

Flow ( l/day) 1 , 89 5 , 000 3 , 924 , 42 1  5 , 819 , 4 21 

1 
Dames and Moore , 19 7 6  

2 Faus t ,  1 9 7 7  

3 

S t andards 
for  

Water  
Quality 

(mg/ l) 

4 
7 5 0  

804 
5 

1 . 0  4 
1 . 0  5 
1 . 0  5 
0 . 0 5 4 
5 . 0  

Kentucky Department of Natural Resources and Environmental Protection , 1 9 7 5  

4 
U . S .  EPA, 1 9 7 5  

S 
Federal and S tate  S tandards 
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pollu tant would  occur approximately 5 k i l ome ters ( km) d ownwind o f  the release po int . Compari sons of 

the pred i c t ed maximum concentrat ions with the amb i ent air qua l i ty s tandards and preva i l i ng air qual i ty 

in the regi on ind icate that the contrib u t ion o f  the gas i f ication fac i l i ty to amb ient air qua l i ty woul d  

b e  we l l  wi thin the s t andards . 

Tab le  V- lB . Ground Lev e l  Concentrat i ons Under Stab le Low Wind Cond i t i ons 

Downwind D i stance (m) 
3 

s02 ( f.J.g/m ) N02 
3 (f.J.g/m ) Part iculates 

3 (f.J.g/m ) 

500 0 0 0 

1 100  0 0 0 

5000 1 0 6 . 0  6 3 . 6  B 7 . B  

1 0 , 000 9 1 .4 54 . 9  7 5 . 7  

2 0 1000 55 . 2  33 . 2  45 . 7  

Source : Dame s and Moore , 1 9 7 7  

( 2 )  Emi s s ions from User- Industries  

Gas Combus t ion . Combu s t ion  o f  the low-Btu gas  by the user- indu s tr ies  woul d  resul t in the emi s s ion 

of 1 . 2 1  gm NO
x 

per second . The emi s s ion  o f  heavier hydrocarbons (non-me thane ) woul d  be neg l i g i b le . 

Sul fur and part iculate  emis s i ons woul d  be non-exi s tent . The predi cted maximum NOx c oncentrat ions as  

a func t ion o f  d ownwind d i s tances are shown in Tab le V- 1 9 . The predi c t ed maximum concent ra t ion of NOx 

is le s s  than the Kentucky a ir qua l i ty standard of 1 0 0  f.J.g/m
3 

( annual ave rage ) ( See  Append ix E for me tho-

d o lo gy . )  

Tab le V- 1 9 . Annual  Ave rage o f  Ground Lev e l  Concent rat ions of NOx Under 
Stab le Low Wind Condi t i ons 

Downwind D i s tance 

(m) 

1 0 0  

5 0 0  

1 000 

5000 

Source : Dames and Moore , 1 9 7 7a .  

NOI Concentrat i ons 

( f.J.g/m
3 ) 

2 .4 1  x 1 0- 1 0  

B . 0 2  x 1 0-B 

7 . 64 x 1 0-B 

5 . 34 x 1 0-B 
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( 3 )  Proc e s s  Emis s ions . The Environmental  Protec t ion Agency ( EP A ,  1 9 7 6 )  has determined emi s s ion factors 

for  some indus tr ial processe s .  These  proc e s s e s  were compared w i th the proj ected indus tr ial proce sses  

wh ich migh t be inh ab i t ing the  park . The c l os e s t  pos s ible  match o f  proce sses  wa s determined  and the 

emi s s i on fac tors app l i ed to the expected produc t ion o f  the variou s  plants . 

In that way d a i l y  process  emis s ions were de rive d .  Thes e es tima tes are low because fac tors are 

not ava i l ab le  for al l proc e s s e s . The to t a l  uncontro l led  daily  emiss ions from the indu s tr ial  fac i l i t ies  

are  shown in Table V-2 0 .  I t  is  reasonab le  to as sume that air  po l lu t ion  control technique s woul d  be 

u s ed wh ich wou l d  redu c e  emi s s ions by e igh ty percent . Emi s si ons result ing f rom this  leve l of cont ro l 

are also  shown in Tab le V-2 0 .  

Sub s tances 

Part icul ates 

Fluorides 

Carbon Monoxide 

Hydroc arbons 

N itrogen Oxides  

Condens ib les  

Vo l a t i l e s  

( 4 )  Veh icular  Emiss ions 

Table  V-20 . Po tent ial Daily  Emi s s i ons From User- Indus t r ies 

Uncontro l led ( lbs/day) 

1 2 , 336  

1 2 , 8 65 

3 . 4 

1 . 7 

1 2 . 8  

2 5 2  

1 4 7  

As suming 8 0 %  Remova l  ( lb s /day) 

2467 

25 73  

0 . 68  

0 . 34 

2 . 56 

5 0 . 4  

29 . 4  

E s t ima tes o f  vehicular emi s s ions have been calcula ted u s ing EPA ( 19 74 )  me thodology ( See Append ix E ) . 

I t  was as sumed tha t one large parking lot  with one gate adm i t t ing 1 000 veh icles  per  hour was the s o le 

access  to the park ; t o t a l  number o f  incoming veh ic les  was 1 044 ; recep tor s ite  was 1 0  me ters from ga t e ;  

wind s peed was 1 me ter/ sec and acted at  right ang l e s  t o  the flow o f  traf fic ; and C O  background concen

t rat ion wa s 0 ppm. Unde r these  cond i t ions carbon monoxide concentrat ions at 1 0  me ters and 1 5  me ters 

woul d  be 28 ppm and 23 ppm respect ive ly . These  va lues are be low the NAAQS s t andards of  35  ppm. 

( 5 )  Air Qual i ty Summary 

Tab le V-2 l  summarizes  the computed maximum ground-l eve l concent rat ion leve ls for each po l lutant 

expected from the maj o r  act iv i t ies  of the proposed deve lopment . Included in the presentat ion are the 

l ike l y  background concent rat ion leve ls ,  the approp r iate air  qua l i ty s tandards , and a compos ite  picture 

o f  the deve lopment ' s  impact on regional air qua l i ty .  
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A comparison of the resul t ant amb ient concent rat ion leve ls wi th the air qua l i ty s tandard sugge s ts 

that no s tandard wou ld  be exceeded by the development of the proposed proj e ct . Wi th regard to s ign i

f icant de terioration regulat ions , the proposed proj ect  woul d  no t v i o la te e i ther the part iculate  ma tter  

or the  sul fur d i oxide al lowab le concentrat ion leve ls . 

e .  No ise  

The coal  preparat ion fac i l i ty and the  gas i f icati on pl ant operat ing 24/hr day would  be  the maj or  

noi se  source s .  At the  coal preparat ion fac i l i t y  the predominant sources  woul d  be the crush ing and 

screening of coal . The cru sh ing opera t ion woul d  create no i s e  leve ls of 89 A-we igh ted decibels  ( d B ( A» 

at 30 feet and the screening operat ion wou l d  create noise leve ls of 9 6  d B ( A) at 1 5  f ee t .  Sound leve ls 

1 000 fee t from the coal hand l i ng fac i l ity  wou l d  be 53 d B ( A) . The proj e c t ed increase of  53 d B ( A) was 

added to the bas e l ine data at the f ive loca t ions . L i t t l e  degradat i on of background amb ient sound leve ls  

woul d  res u l t .  

The gas i f icat ion p lant i t s e l f  wou l d  b e  enc losed and the outd oor noise lev e l  from t h i s  source woul d  

b e  neg l i g i b le . Also , the noi s e  dur ing flaring wou l d  be neg l ig ib le because o f  the low pres sures as so

c i ated w i th the flaring proces s .  Trains bringing coal to the ga s i f ie r  s i te twi ce a month woul d  emi t 

a sound leve l o f  7 2  d B ( A) at 5 0  feet dur ing un load ing . Although the dur a t ion o f  this opera t ion wou l d  be 

short , individuals at ne arby res idence s would  be affected . 

S ince manu fac t ur ing proce s ses in the ind u s tr ial park woul d  be enc los ed , noise leve ls ou t s ide  the 

b u i l d ings woul d  no t s ign i f icant ly alter .  Tra f f i c  no ises  along arter ial roads wou ld  increase as a res u l t  

o f  d e l ivery veh i c le s  and employee cars . 

f .  So l id Was te  

Dust  and ashes , sulfur , and tars and o ils  are the  three kinds o f  s o l id was tes  that woul d  be gen

e rated by the coal gas if ication plant . Ashes from the gas producers and f l y  ash from the dust  col l e ct ors 

wou ld amoun t to  2 . 2  to  3 . 6  t ons per day .  These ma ter i al s  have been approved by the s tate for di sposal 

in c l o s ed con tainers at the Scott  County land f i l l .  They woul d  be removed by a contrac t hau l e r .  

The sul fur cake from t h e  Ho lme s S tret ford proce ss  woul d  contain 5 0  percent e lemental s u l fur and 

50 percent wa ter . It cou l d  be land f i l led  or s o ld . Howeve r ,  at th i s  t ime , no cu s tomer has been found 

nor has a perm i t  been is sued by the s tate for d i sposal at a land f il l .  

Tars wou ld  represent tho s e  sub s tances mos t hazardou s to human he alth.  Several components woul d  

be carcino genic . These  mater ials  wou ld  b e  containerized i n  drums . If a s pi l l  occurs , i t  would  be con

t a ined by a diked concrete  pad . U l t ima te  d i s po s i t ion of thes e tars has not been determined . I t  is  

pos s ib le they may b e  sold  or re inj e cted into the gas i f ier.  



Act iv i ty 

Coal Gas if icat ion 

Indu s t r ial Park 

Indirect Sources  

Compo s ite  

Background2 

Tot a l  

St andard3 

59 . 5  

0 . 5  

60 . 0  

�10 . 0  

- 70 . 0  

1 3 00 
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Tab l e  V-2 l .  Air Qual i ty Impact Summary 

7 . 2  

2 3 . 5  

30 . 7  

� 2 0 . 0  

- 50 . 7  

100  

Po l lutant l 

3 2 . 5  

3 2 . 5  

�40 . 0  

� 72 . 5  

1 5 0  

co ( ppm)  

0 . 007  

3 . 1  

3 . 1  

NA 

- 3 . 1  

35 

0 . 7  

0 . 7  

NA 

- 0 . 7  

1 6 0  

IBecau s e  the computed amb ient conce n t rat ion leve ls are derived o n  the bas is of  v e r y  short ave raging 
t ime ( 10 minutes ) ,  these va lues must be modi fied to longe r ave raging t ime for compar ison with the amb ient 
air q ua l i ty s tandard s .  Turner ( 19 70 )  provides  a technique t o  accomp l ish  th is task ; the e s t ima te  
for longe r ave ragi ng t ime i s  obtained from :  

where : X s i s  the des ired e s t imate for the longe r s amp l i ng t ime : X k i s  the concent rat ion e s t ima te 
for the shorter  t ime : Ts is  the t ime for the shorter s ampl i ng period ; Pk is  the t ime for the 
longer s ampl ing peri od ; and P is an emp irical cons tant hav i ng a value of 0 . 2 .  

2 It was assumed that the a i r  qua l i ty moni tored i n  the v i cinity o f  Frank fort and a t  the fish hatchery 
during 1 9 7 6  a re mos t  re presentat ive o f  the background a i r  qua l i ty wi thin the a re a  o f  the s i t e .  

3The more res t rict ive short-t erm s tandard f o r  each po llutant was selected .  
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Fac i l i t ies  wh ich woul d  inhab i t  the industrial  park woul d  gene rate so lid wastes  from three sources : 

was tage o f  raw materials , non- s pe c i fica t ion  produc t s ,  and s l ud ge and o il from t re a tment o f  was tewaters . 

The kinds and quant i t ie s  o f  these  was tes are l i s ted in Tab le V- 2 2 .  

Tab le V-2 2 .  Kinds and Amounts o f  Solid  Was tes Generated b y  Occupant s o f  Industrial  Park 

Was t e  

S o l i d s  from Was tewa ter 
Treatment 
Oil  

Ceramic  Produc t s  

Raw material  and grit  
Porce la in and tile  produc t s  

Glass  Produ c t s  

Cont ainers and enve lopes 

Wood Laminator 

Wood  chips and logs 
Hardboard 

Heat Treatment 

Metal  Produc t 

Metal  Fabricator 

Me tal  Cutt ings 
Produc t 

Tot a l  

Amount ( tons /day) 

4 . 8  
0 . 5 30 

6 . 8  x 1 0-4  

2 . 5 x 1 0
-4 

-3 1 . 9 x 1 0  

7 . 3 x 1 0-4 

2 . 7  x 1 0-4 

-4 1 . 3 x 1 0  

3 . 3  x 1 0-3 

1 . 3  x 1 0-3 

5 . 3  

Solids  and o i l s  from t reatment o f  the was tewaters are res pons ib le for 9 9  percent o f  the s o l i d  

was te s  ge ne rated . The gas if i e r  wou l d  gene rate 5 . 3  t o  9 . 1  t ons of  s o l id waste/d ay c ompared to  the 5 . 3  

tons/day generated b y  the industrial  park . 

g .  Ter res trial  Ecosys tem 

The maj o r  impact to the terres trial  e cosystem wou l d  h ave occurred dur ing the cons truc t i on phase 

a s  a result  o f  vege tat ion remova l and subs eq uent wi ldl i fe h ab i t a t  los s .  Dur ing the operat ional s tage s 

o f  the indu s t r ial p ark impact s  to vege t at ion and wi l d l i fe wou l d  be minor and re l a t ed to a i r  po l lutant s 

and noise produced by industry and vehic le ope ra t ion.  
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Landscap ing wou ld o f f s e t  some of the net pr imary produc t iv i ty los t dur ing s ite  c learing and grad ing . 

Approxima tely  9 6  acres wou ld be gras s ed and p l anted w i th shrubs to cove r areas  expos ed dur ing cons truc-

t ion . Assuming that the result ing lawn ecosys tem is  capab le of produc ing approxima t e l y  1 ton per acre 

p e r  year ne t pr imary product ivity ( Falk , 1 9 7 6 ) , land scap ing e f fort s woul d  re sult  in as much as 96 t ons 

per year o f  p lant product ion be ing retu:ned to  the park s ite . 

S ince the vege tat ion used in landscap ing wou l d  b e  large l y  con trol led gras s e s  and shrub s , its  value 

as wild l i fe hab i tat wou ld b e  limited . Maj or  bene f i t s  de rived from land scap ing wou ld be in its aesthetic 

value and in reduct ion of soil  los ses  due to  eros ion . Bene f i t s  to anima l pop u l a tions woul d  inc lude 

providing hab i tat for arthropod species and soil  organisms , and feeding areas for sma l l  mammals (mice , 

mo les , rabb i ts ) and b i rds , part icu l a r l y  dur ing periods of indu s t ry inact iv i ty .  

Air  emis s ions wou ld have a minor e f fect on vege tat ion and wild l i fe on and imme d i at e ly near the 

indu s trial  park . Po l lu tant s emi tt ed by vehicular tra f f ic and ind u s try woul d  inc lude sulfur oxides  

( SO ) ,  n i t rogen oxide s ( NO ) ,  part icu l a tes , carbon monoxides ( CO) , and hydrocarbons . Sma l l  amounts of  x x 

lead may also  be emi t ted to the atmosphere from veh ic les.  

Wh il e  some veh ic l e  emi s s ions woul d  l ike ly occur throughou t the day , peak t raf fic  loads are  expected 

dur ing a one-hour period during the morning and again during the af ternoon . I f  5 00 vehic le s ( 400  pas sen-

g e r  cars , 1 00 d i e s e l  t ruck s )  enter the indu s trial park dur ing peak traf fic  period s , sul fur emi s s ions 

( SO wou ld reach leve ls  of 0 . 0 3  �g/m3 and ni t rogen emi s s ions ( NO ) woul d  reach leve ls of 0 . 49 �g/m3 
x x 

with in 5 0  me ters of the roadway dur ing peak t raf fic ( see Tab le V-2 3 ) .  Sul f ur emi ss ions at this leve l 

wou ld have no not iceab le  e f fect on roads ide vege tat ion. Nitrogen leve ls , however ,  cou l d  cau se reduced 

g rowth and leaf  l e s ions on vege tat ion w i thin 50 me ters ( s ee Tab le V-24) . Hydrocarbon emi s s ions ( 0 . 0 5  

�g/m3 and part iculate emi ss ions ( 0 . 0 15 � g/m3 ) wou l d  not be expected to  produce not iceab le or advers e 

e f fe c t s  on vegetat ion , and carbon monoxide ( 0 . 33 �g/m3 ) wou l d  be used in photosyn the t ic act ivi ty . 

Lead concent rat ions in soils  ( related to veh ic le emi s s ions)  usual ly decrease  to background soil  

l eve ls  wi thin 5 0  me ters of a roadway and apparently  have no maj o r  adve rse e f fect  on  natural ecosys tems . 

Lead tends to be s t rong ly bound to the so i l s  ( part icularly  c lay part ic l e s )  and i s  not e f fect ive ly pas s ed 

through the food chain ( Sm i th , 1 9 7 6 ; T idbal l ,  1 9 76 ) .  As the numbe r  of veh icle s u s i ng unleaded fue ls 

increase s ,  l e a l  leve ls in soils  near roadways shoul d  decre a s e .  

Wild l i fe spec ies that adapt  t o  the industrial  s e t t ing woul d  not be s igni f i c an t l y  affected by vehic le 

emi s s ions . Act iv i ty periods for w i l d l i fe ( feed ing and moveme nt) wou l d  l ikely be a l tered to  minimize 

exposure to peak periods of human act ivi ty .  

Gas i f ier flaring is  expected to  occur a n  ave rage o f  3 hours per year. Air po l lutants emi t ted 

dur ing f l ar ing wou l d  inc lude 0 . 09  t ons per year part icu lates , 0 . 2  tons S02 ' and 0 . 1  tons NO
x

' Because 
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Tab le V-2 3 .  Veh ic le Emi s s ion Es t imates for 1 000 Veh ic les of  the Type Indicated at  5 0  Me ters 

Source* 

1 9 76 Ave rage 
L igh t duty gas o l i ne 
Heavy duty gaso l i ne 
Heavy d u ty diesel  

CO  

( i-'JS/m3 ) 

5 .4 
0 . 2  

1 5 . 8  
2 . 5  

HC 

( fJ.g/m3 ) 

0 . 5 
0 . 03  
1 . 6 
0 . 4 

NO Part iculates SO x x 
( t-'g/m3 ) ( fJ g /m3 ) (fJ.g/m3 ) 

0 . 6  0 . 05 0 . 0 2  
0 . 2  
1 . 1  
4 . 1  0 . 14 0 . 3  

*Based o n  1 000 vehic les o f  each type ind icated a t  winds peeds o f  6 me ters per second . Emi s s ion 
leve l s  for pollu tants measured at  50  me ters away from s ources . 

Source CO HC NO Part iculates SO 
x x 

( fJ.g/m3 ) (fJ.g /m3 ) (fJ.g/m3 ) (fJ.g/m3 ) (fJ.g/m3 ) 

400 cars 0 .8 0 . 0 1  0 . 08 
100 d i esel  trucks 0 . 25 0 . 04 0 . 41 0 . 0 1 5  0 . 03 

Totals* 0 . 33  0 . 05  0 . 49 0 . 0 1 5 0 . 03 

*As sume s 400 l igh t du ty pass enge r cars and 1 00 large d i es e l  t rucks enter park dur ing a one-hour 
period in the morning . S im i l a r  emi s s ions woul d  occur dur ing a one-hour period in the a fternoon . 

Tab le V-24 . E ffec t s  of Sul fur Oxide  and N i trogen Oxide on Vege tat ion 

PLANT 50
2 

leve l Exposure t ime E f fect 

Ryegrass 0 . 1 7  46-81 day s  reduced y ield  

Trees OS s peci e s )  0 . 14 1 0  hours  inj ury 

P lant s (unspe c i f ied ) 0 . 29  cont inuou s injury thresho ld 

PLANT N0
2 leve l Expos ure t ime E f fect 

Uns peci fied 0 . 1 4  long t ime depressed  gr owth 

Uns pe c i fied 0 . 30 seve ral hours leaf les ions 

Source : S tern , A . C .  1 9 68 . 
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of stack he igh t ( 50 feet above ga s if ier)  and frequency (3 hrs /ye ar ) , air emi s s ions at  these low l eve ls 

wi l l  have no e f fect on vege tat ion or w i l d l i fe .  S ince air  emi s s ions from norma l gas i fier opera t ion 

and from the user- indu s t r ies woul d  also  be emi t ted from s tacks , and at low l eve ls , no adve rs e e f fe c t s  on 

the terres trial  ecosy s t em  are ant ic ipate d .  

S ince the probab le wi ldl i fe species that wou l d  colonize the park are those  adapted to urban/ in

dustr ial s e t t ings ,  noise produced a t  the indicated leve ls wou l d  have l i t t l e  e f fect on wi l d l i fe populat ions 

of the indu s tr i a l  park. S ince noi s e  leve ls tend to de crease with d i s tance from the source , o f f s i te 

popula t ions shou ld  a l s o  be unaf fect ed . 

h .  Aquat ic Ecosystems 

Potent ial  impac t s  to the aqua t i c  envi ronment are re lated to surface water runof f ,  coa l  p ile  run

o f f ,  and d i s ch arge of therma l and proc e s s  was tewa t e r .  Any indus try , inc lud ing the ga s if ier  deciding 

to locate w i th in the propos ed ind u s tr ial park wou l d  be required to pretreat i t s  was tewater whether it d i s

charged into the George town municipal  t rea tment sys tem or into surface waters in order to be in com

p l i ance with Pub lic  Law 9 2- 500 . Because of th is  requireme nt , was tewa ter d i s ch arged dur ing norma l opera

t i ng condi t ions shoul d  h ave no impact on the aqua t ic env i ronment . In the event of an acc ident al spil l 

o f  ind u s t rial was tewa ter , inc luding coa l  p ile  runof f ,  the impacts  to the aqua t ic sys t em wou l d  depend upon 

the concent rat ion and cons t i tuent s of the wa s t ewa ter , d i lu t ing c apab i l i t ies of the re ce iving creek , 

and durat ion of the s p il l .  S ince it is impo s s ib le to pred ict  the se  cond i t ions be forehand , the potential 

adverse ef fe c t s  are large l y  unknown . In an e f fort to es tima te wors t case events shoul d  an accidental 

s pi l l  occur , a desc r i p t ion o f  adve rse  e f fe c t s  for the variou s  po l lutants that cou l d  reach the North 

E lkhorn Creek has been inc luded .  

Wh ile  gene ral surfac e  runoff  wou l d  re sult in an increased concentra t ion o f  d i s so lved and s uspended 

solids , oxygen-demandi ng s ub s tances , and nu trien t s , the result ing concent ra t ion wou l d  not be expec ted 

to be s ign i f ic ant enough to cause any maj o r  impact on the aqua t i c  biot a .  Runof f from the indus t r ia l  

park wou l d  be temporary ( as sociated with rainfal l event s ) . Wh ile wa ter qua l i ty may decrease sl igh tly 

dur ing the runoff  period , mixing with s t re am wa ter wou l d  b u f fe r  the runof f and lessen adve rs e  e f fect s .  

Maj or  threats to aqua t i c  l i fe wou l d  result from accident a l  s p i l l s  wh ich a l lowed indu s t r ia l  toxi

c ants or coa l p ile runo f f  to reach North Elkhorn Creek v i a  the s tormwater or sewage treatment sys tem . 

Impact s to aquatic b i o t a  wou l d  a l s o  result from increased was tewa ter f l ow to the treatment sys tem wh ich 

exceeded actual treatment capac ity and c au sed  untreated was tewa ter or improperly  treated was t ewater 

to be d i s ch arged .  Al l three cases  wou l d  impact wa ter qua l i ty in the rec e iving s tream and cou l d  poten

t ial ly d amage the aqua t i c  system .  Wh ile cont inou s flow from ups tream wou l d  d i lu t e  the contami nant s in 

t ime and with d i stanc e ,  a s lug o f  un treated indus trial  was t e  part icularly from a ga s if ier  rupture wou l d  
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result in fish k i l l s  and loss of  lowe r food organisms . Potent ial po llutants reach ing North E lkhorn 

Creek as a resu l t  of an ac c idental indus trial  s pil l wou ld inc lude oi l s , suspended s o l ids , chemical  

oxygen-demanding materia l s , ni trates , phos phates , cyanide and me tals . Depending u pon  the actual con

cent rat ion reach ing the creek e f fe c t s  on the aquat ic ecosys tem may range from no not ic eable changes  

to  s ign if icant populat ion los s e s .  

Ammonia is  a b i o logical ly act ive compound wh ich i s  high l y  so lub le i n  wat e r .  Wh en d i s s o lved in 

water , ammo n i a  es tab l i shes a chemical equi librium invo lving ammonia  ( NH
3

) ,  ammonium ions ( NH t) , and 

hydroxide ions ( OH-) . The conc ent r a t ion  of ammonia increases  with inc reas ing pH and temperature 

and de creases with increas ing ionic s trength ( Committee on Water Qua l i ty Crite r i a , 1 9 7 2 ) . Ammonia  

reac t s  synerg i s t ica l ly wi th cyanide ( Env i ronme ntal Protec t ion Age ncy , 1 9 7 3 ) . Howeve r ,  d i s so lved oxygen 

and carbon d i oxide red Jce the toxic ity of aqueous ammonia  s o lu t ions ( Commi t tee on Water Qua l i ty Criteri a ,  

1 9 72 ) . Ammoni a is  toxic i n  variou s concentrat ions t o  d i f ferent f ishe s .  Sub le thal effects  o n  f i sh 

include progres sive g i l l  hype rpla s i a ,  reduced oxygen-c arrying c apac i ty o f  the b lood , abnorma l liver 

func t ioning , change s in ur ine produc t ion and t i s sue dis integrat in various organs . 

Free o i l  and emi s s ions di scharged int o  North E lkhorn cou ld coat the g i l l s  of fish and int erfere 

w i th re s p irat ion .  They may a l s o  c oa t  algae and o ther plank t on , thu s removing f ish food i tems , and result  

in f lesh  ta int ing . S e t t l eable o i ly subs tances may coat the bot tom s ed ime nts and des troy benthic organisms 

and inter fere wi th s pawn ing area s .  Wh ile  tolerance leve ls  vary from s pecies to species , protec t ion 

of aqua t i c  l i f e  is  cons idered to  be ach ieved if the q uant ity of o i l  ent ering the wa ter body produc es 

no v i s ib le c o l or film on the sur face , does  not co at the banks and bot tom o f  the s tream , impar t s  no 

o i l y  odor to the wa ter or o i ly t a s t e  to  edib le organi sms , or  does not break down into toxi c ma terials  

such as naphthenic a c id ( Federa l Water  Po llut ion Control  Adminis trat ion , Departme nt o f  Interior , 1968) . 

S imi lar  impacts  wou ld  occur with sett leab le so lids ( both inorganic and organic ma terial ) .  As the 

ma terials  s e t t le , they may coat  aqua t i c  organi�ms , thus interfering w i th re s p ira t ion , consume oxygen ln 

decompo s i t ion or chemi c a l  change s ,  and if in s ign i f ic ant conc entrat ion , may b lanke t s pawning a re a s .  

Concentrat ion o f  2 5  mg/ l to  80 mg/ l o f  suspended so lids ( w i th potential  to s e t t l e )  a r e  cons idered o p t imal 

for f i sheries , wh ile conce ntrat ion of 25  mg/ l or le s s  and 80  mg/ l t o  400 mg/ l are unl ike ly to support  

good f isheri es  ( Federal Water Po l l u t ion Cont rol Administ ration , Departme nt of Inter ior , 1 9 68 ) . 

Reduc t ion o f  the water  di sso lve d  oxygen concentrat ion be low 4 mg/ l as a result  o f  a rapid influx 

of oxyge n-demanding materials  wou l d  e l iminate  immobile  organi sms such as  benthos and larva l s tage s of 

f ish . Increases  in n i t rogen and phos phorus s ign i f icant enough to trigge r  an a l ga l  b loom wou ld a l s o  

e f fe c t  t h e  biota  b y  oxygen reduc t ion dur ing a l gae res pirat ion and de compo s it ion . Decreases in d i s s o lved 

oxygen wou l d  be mos t  seve re dur ing summe r months when the capac i ty of the water to h o ld oxygen is lowe s t .  
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Cyanide , as hydroge n cyanide ( HCN) or met al lo-cyanide complexe s ,  is toxic to  aquat ic l i fe ; part icu

l arly in cases  where the me tal lo-cyanide compl exe s cause a pH reduc t ion . S l igh t  ch ange s in pH from 7 . 8 

to 7 . 5  have been shown to cause a ten- f o ld increase in tox i c i ty o f  a nicke l-cyanide comp lex ( Doudorof f ,  

1 9 56 ) . 

Me tals  wh ich could  be introduced into North E lkhorn Creek from a sp i l l  of indu s t rial wastewater 

i nc l ude lead , z inc , b a r ium , i ron , nicke l ,  and copper .  The ide n t i f ica t ion o f  po ten t i a l  toxic e f fe c t s  

f o r  me tals i s  compl icated by the synergi s t ic and ant agonis t ic e f fe c t s  among various me tals , and be tween 

me tals  and other env i ronmental  parame ters such as temperature , pH , and organic sub s t ance s .  

Copper i s  mo re toxic when pres ent wi th othe r b iva lent me tal  ions such a s  zinc . Coppe r  i s  toxic 

to inve r t ebrates , e special ly in sof t water s .  Nicke l i s  espe c i al ly toxic to  plants and other freshwater 

l i fe .  I t  a l s o  reacts ant agoni s ti c a l l y  with othe r es sent ial me tal i ons and may reduc e the i r  e ffec t ive

ne s s  ( Envi ronmental Qual i t y  Sys tems , Inc . , 1 9 7 6 ) . Water so lub le and acid  s o lub le barium s al t s  are 

t oxic to aqua t i c  l i fe .  Concentrat ions of  1 0  mg/ l h ave been reported to k i l l  the aqua t ic plant E l odea 

c anadeni s  ( Br i t t  and Husho n ,  1 9 7 6 ) . 

Iron may impact the aquatic  b i o t a  in two way s .  Ferric ( iron ) s al t s  form ge lat inou s hydroxides 

wh ich flocculate and s e t t l e  to the bot tom .  As they set t le , benthic  organisms , f ish eggs and ses s i le 

p lant s may be smo thered . The hydroxides  a l s o  destroy the res p iratory epithelium ,  b lock the g i l ls and 

c au se cap il lary cong e s t ion in fish ( Env i ronmental Qua l i ty Systems Inc . , 1 9 7 6 ) . The lethal thresho ld  

for  s everal  s pe c i e s  of  freshwa ter ins e c t s  has  been  reported to  be 0 . 3 2  mg/ l iron. 

Sub le thal e ffec t s  of  lead on freshwater organisms inc lude de layed s exual matur ity , abnorma l be

h av i o r , and reduc t ion of growth ( Envi ronmental  Qual i ty Systems , Inc . , 1 9 7 6 ) . In freshwa ter it has 

been re commended  that the conce ntrat ion of lead not be h igh er than 0 . 03  mg/ l  to protec t aqua t ic l i fe 

( B r i t t  and Hushon , 1 9 7 6 ) . 

Zinc is es sent ial in sma l l  q uant it ies , but  forms h igh ly toxic compl exe s in aqueous s o lu t ion wh ich 

are poisonou s in sma l l  concentrations to mos t  aqua t i c  b i o t a .  Zinc is  much more toxic in s o f t  than 

in hard wa ters , and it reac t s  synerg i s t ical ly in s o l u t ion w i th coppe r .  An acute le th a l  toxi c i ty leve l 

to fathead minnows in s o f t  waters has been reported to be 0 . 87  mg/ l  zinc ( Br i t t  and Hushon , 1 9 7 6 ) . 

i .  Endangered and Threatened Spec ies  

There wou l d  be no impact to Federal ly or  3tate protec ted endange red or threatened species o f  wi ld

l i fe or flora s ince none occur on the propos ed industrial  park s i t e .  

Impac t s  t o  the turkey vul ture  ( cons ide red a s  threatene d  by  the Nat iona l Audub on Society)  wou l d  

be remova l o f  a port ion o f  the feeding range o f  th is  spe c i es .  Howeve r ,  s ince this removal wou l d  have 

occurred dur ing the cons truc t ion  phas e ,  no addi ti onal impac t s  wou l d  be ant ic ipated dur ing opera t ion. 
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2. Po tent ial Modi ficat ion to the Socioeconomic  Envi ronment 

a. Demography 

The maj o r  demographic impact of the gas i f ica t i on fac i l ity and deve lopme nt of the indu strial  park 

wou l d  be on population s ize . The populat ion of George town/ Scott  C ounty woul d  be a f fected primarily  

by the  number of j obs wh ich wou l d  be  created by ins ta l l a t i on o f  the gasif icat ion fac i l i ty and deve lop

ment of the proposed indu s t rial  park. It is  di fficult  to accurately proj ect  the number  of new 

j ob s  wh ich woul d  be created in the absence  of d e f init ive informa t ion as to the u l t imate  makeup of the 

indust r ial park and the number  of employees for each occupant- indu s try . Moreove r ,  indu strial  deve lop

ment s vary cons ide rab ly in the number of empl oyees pe r acre of fac i l i ty space , and there is s imi larly 

cons ide rable variat ion acros s ind u s t r ies in the numbe r  of secondary jobs created by b a s i c  indu s t ry 

act ivi ty .  G iven these cons traint s ,  for popu la t ion pro j e c t ions this analys is uses  as an e s t imated mini

mum base the uppe r l im i ts ( in terms o f  employees  for fac il ity)  o f  the po tential  makeup of the industrial  

park . Th is minimum base is  5 3 2  new bas ic indus try j obs . The es t ima ted maximum base  ( an approxima t e  

wors t case)  i s  the Ke nt ucky S tate  average o f  6 . 2 7  employees pe r acre f o r  indus t r ia l /manu fac turing 

act iv i t ie s  ( Kentucky Dep t .  o f  C ommerce , 1 9 73 ) .  Given 1 7 3 . 6  acre s ,  this e s t imated maximum base i s  1 09 1  

new b a s ic industry j obs . 

Jobs created in basic  indu s tr i e s  (wh ich produc e goods and s ervices for consump t i on beyond the 

area of produc t ion)  have a mul t ipl ier e f fect  in that they s t imu late empl oyme nt in the nonba s ic sect or 

( a s  mo ney is spent from income earned in bas i c  j obs for the consump t i on of local goods and serv i ce s ) . 

In 1 9 74 the Sco t t  County r a t i o  o f  nonb a s ic ( 249 1 )  to basic  ( 354 1 )  j ob s  was 0 . 7 0  ( Dame s and Moore , 1 9 77 ) . 

Us ing a mult ipl ier o f  0 . 7  for each bas ic job created , the number  of nonb a s ic or seconda ry j obs l ike ly 

to be created is 3 7 3  u s i ng the es t imated minimum base ( 0 . 7  x 5 32) , and 764 us ing the e s t ima ted maximum 

base ( 0 . 7  x 1 09 1 ) .  Hence , the total  number  o f  new j obs to be created by the ins tal l a t i on o f  the gas i

f icat ion fac i l i ty and deve lopme nt of the indu s trial  park ranges  from an e s t imated low o f  905 t o  an 

e s t ima ted h igh of 1 8 55 . 

The creat ion o f  1 8 55 jobs  does  not me an a comparab le increase in the local  popu lat ion.  These  

new jobs wou ld  l ike ly b e  absorbed by  sh i fts in  place of  empl oyment , empl oyment o f  unempl oyed persons 

and s h i f t s  in type of employment by unde remployed pe rsons . Currently , the Scott C ounty l abor market  

area  experience s a s i g n i f icant pattern o f  inter-c ounty c ommu t ing . As  of 1973  Scott  County provided 

p lace-of-res idence emp loyme nt for approximately 5 2 . 4  percent of  i t s  popu lat ion w i th an e s t ima ted 47 

percent empl oyed els ewhere . Scott  County also provided 10 percent of  l oca l jobs  to commu ters from 

outs ide of Scott  County . It i s  reasonab le to assume that a maj o r  proport ion o f  pers ons commut ing ou t 

o f  Sco t t  County d o  so because o f  the re lat ive unava ilabi l i ty o f  attrac r ive employment opportunit ies 
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w i th in the county . It is d i f ficu l t  to determine prec isely  how many pers ons present ly c ommut ing out 

" o f Sc o t t  County woul d  choose  to work wi thin the county i f  g iven the op t ion.  As suming that  5 0  percent 

o f  ou t-c ommu ters wou l d  s elect  this op t io n ,  approximately 1 000 new j obs wou l d  theor e t ic a l ly be absorbed 

by  S c o t t  County res ident s ( u s ing the Department of Comme rce 1 9 7 3  f igure of approxima tely 2000 c ommu

ters ou t of S c o t t  County ) . Although the absorp t ion o f  new j o bs wi thin Sco t t  County by present S c o t t  

County ou t-commu ters wou l d  "create" j obs in othe r parts o f  the Sco t t  County labor marke t are a ,  a po s i

t ive impac t  wou l d  accrue to Scott  County in that the inflow o f  new populat ion wou l d  be lessene d .  

A s  o f  Apr i l , 1 9 7 7  the Scott  County l abor market area had a total o f  4056  persons unempl oye d .  

Pres ent commut ing patterns sugge s t  that unempl oyed persons w i thin the labor marke t  area are ava i la b le 

for empl oyment in Scott  County . I f  one as sume s that 1 0  perc ent o f  unempl oyed pe rsons are unemp loyable , 

( due to lack o f  ski l ls , unsuitab i l i ty to manu factur ing work , e tc . ) , the proj e cted ava i l ab le labor supply 

totals  approxima tely 3 600 persons , adequate to meet  the e s t imated labor demands o f  the gas if ication 

fac i l i ty and indu s trial park deve lopment . It is d i f f icult  to proj ect  how many o f  these  pe rs ons from 

coun t ies  with in the Sc o t t  County l abor marke t area wou l d  choose to es tab l i sh res idenc e  in the George town/ 

S c o t t  County are a .  

I t  is  es t ima ted that between 1 10 and 1 5 0  middle  to uppe r management and h igh ly ski l led  cra ft s

pe rsons wou l d  migrate to Sco t t  County from other areas to work at the indu s tr i a l  park ( Dame s and Moore , 

1 9 77 ) .  Th is number  cons t i tutes  the only d e f in i t ive e s t imate o f  in-migrants to the Scott  County are a .  

Us ing t h e  upper l im i t  of  1 50 persons and assuming that each person represents a head o f  hou seho l d ,  

and as suming a n  average fam i l y  s ize o f  3 . 3 7  persons ( U . S .  Bureau o f  Census nat ional ave rage ) ,  this 

wou l d  res u l t  in a "certain" increase of  506 persons to the Scott County area ove r  the period of deve lop

ment of the indu s trial  park. Th is woul d  cons t i tute roughly a 2 . 7 percent increase in Scott County ' s  

populat ion . 

b .  General Economic Cond i t ions 

( 1 )  Empl oyment and Unempl oyment 

The ins t a l l ation of the gas i f icat i on fac i l i ty and deve lopment of the propo s ed indus trial  park would  

fur ther reduce unempl oyment in the S c o t t  County labor  market are a .  It  i s  impo s s ib l e  to prec i s e ly pro j e c t  

t h e  impac t of  creat ion of bas ic indus try j obs o n  unemployment g iven t h e  impo s s ib i l i ty .  

( 2 )  Labor Market Area Commu t ing Patterns 

As suming that Scot t County res ident s who currently c ommute  ou t o f  the county to work wou l d  be 

a t t rac ted by opportun i t ies for p lace-o f-res idenc e  empl oyment , and that unempl oyed persons throughout  the 

Scot t  County labor marke t area wou l d  t ake advant age of j o b  opportun i t ies in Sco t t  C ounty , George town/ 

S c o t t  County wou l d  l ike ly eme rge as a large r emp l oyment center w i th commut ing pat terns s h i f ting in the 

d irec t ion of a George town/ S c o t t  County l o cu s .  
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( 3 )  Indu s try , Agr i cu l ture , and L ive s tock Produc t ion 

The ins t a l l a t i on of the ga s if ica t i on fac i l i ty and deve lopment of the proposed indus t r i a l  park woul d  

incre ase the concent ration of  ind u s t r ial act ivi ty in George town/ Scott  County , wh ich present ly emp loys 

5 1 . 6 pe rcent o f  the Ge orge t own l abor force . As ide from the loss  of 1 7 3 . 6  acre s o f  land previou s l y  

devo ted t o  agr ic u l tural u sage ( 1 29 a r e  current l y  unde r cul t iv a t ion) , there woul d  be n o  maj o r  adve rse 

impact s  on agr icu l tural and l ives tock produc t ion. 

(4) Income 

Assuming that the ga s if ication fac i l ity  and ind u s t rial  park deve lopment woul d  create 1 09 1  b a s ic j obs , 

a cons ide ra b le boos t in local  inc ome s and spend i ng power woul d  be rea l i ze d .  G iven an ave rage manu fac

tur ing indus t ry hou r ly wage of $ 5 . 6 0  ( an ave rage ye arly income o f  $ 10 , 7 5 2 ) , an add i t i onal $ 1 1 , 7 30 ,432  

in wage s wou ld accrue to  the  local  economy from bas ic j obs alon e .  Secondary income generated b y  non

bas ic empl oyment woul d  be sub s tant ial , approxima tely $ 5 ,000 , 000 annu a l l y .  Henc e ,  a t otal o f  approxi

mately $ 1 7 , 000 , 000 in annual income wi l l  be added to  the local  economy.  

c .  Taxes 

The ins t a l la t i on of the gas i f icat ion fac il i ty and deve lopment of the indu s t r i a l  park wou ld h ave a 

pos it ive impact on the loca l t ax base in add i t i on to gene rating t ax revenue for the s tate  of Kentucky . 

I f  the industr�al  p ark s i t e  i s  annexed into the c i ty , a l l  deve lopme nts within the park woul d  become 

s ubject  to George town taxe s ,  inc ludi ng property t ax ,  t axes on bus ines s  furniture and f ixtures , t axes 

on finished produc t s ,  and c i ty payr o l l  t axe s .  The industrial  p ark fac i l i t ies woul d  also generate revenue 

for Sc ot t County through C ounty property taxe s and veh ic le t axe s .  Revenue wou l d  accrue to the s tate  

through a s t ate-lev i ed corporate  income tax , general property taxe s ,  sales  and u s e  t axe s ,  and ad  valorem 

t axe s on rea l  es tate and t ang i b le propert y .  The amount of the se  taxe s is of course d i f f icu l t  to proje c t  

in  the abs enc e  o f  actual deve lopment of  the industrial  park ( the ap pl i cab le tax base ) . 

d .  Land Use 

Although zoned indu s t r ial , the prop o s ed industr ial p ark s ite is  compl e t e ly surrounded by pr ime agr i

cul tural land and a maj o r  port ion of the s ite is  currently  unde r cult iva t ion.  The Phys ical  Deve lopme nt 

P l an i s s ued by the George town- Sc o t t  County plann ing Commi ss ion propos es s igni f ic ant expans ion ( from 

2 . 5  perc ent to 1 4 . 2  percent) of l and devoted to indus t r ial use  and corres ponding reduc t ions in agr icul

tural land u s e  w i th in a l-mi le  rad ius of  the immediate impac t  area .  Hence , the proposed indus t r i a l  

park wou ld be in congrue nc e  w i th fu ture land use  plans fo r t h e  are a .  

e .  Pub l ic Sec tor Infras truc ture 

( 1 ) Schools  and Libraries 

The maj o r  impact of  the ga s i f ic a t i on fac i l i ty and indu s trial  p ark deve lopme nt on pub l i c  sector infra

s t ructure wou ld be on the loca l pub l i c  school sys tem . A minimum of 1 50 new res ident s (management and 
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h ighl y  skil led personn e l )  to Sco t t  County are expected to  be attracted by the gas i f icat ion fac i l i ty 

and deve lopment  of the indu s trial  park .  Assuming that each of thes e pe rsons i s  a head of hou sehold  and 

g iven the nat iona l per  f am i l y  ave rage of 1 . 1 3  ch i ldren under 1 8 ,  an e s t imated minimum o f  1 70 school

age ch i ldren woul d  enter the local popul a t ion . The Sco t t  County school sys tem presently has an exces s 

capac i ty o f  9 5 0  s pace s .  Assuming that approxima tely  5 0  percent o f  j obs created woul d  be absorbed b y  

Sco t t  County res idents  who current ly c ommute ou t of  Sco t t  County for employment , 545 ( as suming the 

wors t case o f  1 09 1  j obs be ing created)  j obs wou l d  p o tentially  be absorbed by nonres ident s of  S c o t t  

County . With 1 5 0  o f  thes e be ing absorbed by migrant s t o  the area , then 3 9 5  j obs woul d  theoret ica l ly 

be ava il ab le to persons wi thin the Sc o t t  County l abor marke t are a .  The number  of pers ons empl oyed 

from the Sco t t  County l abor marke t area tha t woul d  choose to seek res idence in Scot t  County is  of course  

d i f ficult  to proj e c t . Howeve r ,  wi th present  excess  capac i t y ,  a fter accommodat ing the  e s t ima ted school

age ch i ldren o f  the minimum es t imate o f  new migrant s ( 15 0  fami l ies  and approxima t e l y  170 schoo l-age 

ch i l dren) , the Scott  County school sys tem wou l d  accommodate approxima tely  780 more school-age ch ildren.  

There wou l d  l ike ly be no adverse  impact on local l ibraries or ins t itut ions of  h igher educ at ion.  

( 2 )  Health  Care and Medical  Fac i l i t ies 

Sco t t  Coun ty i s  presently served by a sma l l ,  45-bed ho s pital  and rel i es s ign i f ic antly on more ex

t ens ive faci l i t ies in ne arby Lexing t on .  The current rat io of phy s ic ians to popul a t ion is 1 phys ic ian 

for rough ly eve ry 1 8 7 5  persons . With the proj ec ted increased popul a t ion d irec tly a t t r ibutab le 

to  deve l opment  of  the indu s trial  p ark , the phys ic ian-popu l a t ion ra t io woul d  rema in s ign i f icantly  be low 

the Federal s tandard for pr imary health care ( one phys ic i an pe r 3500 persons ) .  

( 3 )  Police  and Fire Pro tec t ion 

The impact of ins tal la t i on of  the gas i f ic a ti on fac i l i ty and deve lopme nt of the industrial  park on 

p o l ice and f ire fac i l i t ies  woul d  in part be a func t ion of  the s ize of any increase in populat ion and 

result ing popula t ion dens i t y .  presently t h e  George town/ S c o t t  County / S tamp ing Ground area has a comb ined 

po lice force of 28 ful l-t ime s ta f f  and 5 part-t ime s ta f f  members . The George town/ S c o t t  County f ire 

depar tment is s t a f fed w i th a total  of 46 vo luntee r s .  As the popul a t ion increases  and given increas es 

in urbaniza t ion and indus t r i a l i z a t ion occur , a vo lunteer f ire department woul d  l ikely  prove inadequat e .  

f .  Hous ing 

Hous ing �n George town and Sco t t  County is in short supply with a le s s  than 1 percent vacancy rate 

for the Ge orge town area and a 2 . 5  percent vacancy rate for the rema inder of Scott County . Given current 

populat ion trends (wi th no new , induced popul a t ion) , Sco t t  County is  proje cted to  need an add i t ional 

302 hou s ing un i t s  by  1 9 8 0  ( Dame s and Moore , 1 9 7 7 ) . Increas es in local  populat ion wou ld l ike ly res u l t  

in a s e r i ous hou s ing shortage unl e s s  of fset  b y  a maj or  hou s ing cons truc t ion program .  
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g .  Water Treatment and Was t ewater Treatment 

The current t reatment capac ity  of the plant is  4 . 0 mgd . The current demand on the sys tem averages  

1 . 4 mgd . I t  has been proj e c t ed that the populat ion to be serv i c ed by th is sys tem woul d  reach 1 5 , 000  in 

1 9 90 and the demand for  water wou l d  be approx imately  2 . 0 mgd (Mason , 1 9 68 ) .  The s ame proj e c t ion es t ima tes 

that Roya l Spr ing s u pp l ies  dur ing drough t condi t ions ( 0 . 5  mgd ) and · the reservoir  suppl ies ( 64 mi l l i on 

gal lons ) wou ld not be su f f i c i ent to mee t  1 9 90 demands . Thi s  is about the t ime frame that a l l  user  

i ndu s t r ies wou l d  be on- l i ne .  I t  has been es t ima ted that the indu s tr i a l  park wou l d  demand approxima tely  

1 , 1 00 , 000 gal/day .  Clear l y , th i s  demand c ou l d  not  be me t dur ing drough t cond i t ions . In order t o  mee t  

da ily  demands , the f l ow o f  Royal  Spr i ng wou l d  have to  c ont inue a t  approxima tely  3 . 5  mgd . 

I t  is probable , however , that the industrial  p ark and gasif ier woul d  obtain the ir wa ter supply 

from the Kentucky-Ame rican Water Company instead o f  the Georget own Munic ipal  Wa ter and Sewe r Serv i c e . 

The s ource of wa ter wou l d  no longer be Roya l  s pring but the Kentucky River and impoundment s .  Kentucky

Ame ri c an Water  Company has a treatment p l ant capac i t y  o f  40 mgd and an ave rage da i l y  c onsump t ion of 

2 7  mgd . Eve n  wi th a peak c onsumpt i on of 3 7  mgd , thi s company woul d  be able t o  mee t  da i l y  park demands 

of 1 . 1  mgd . 

The ra ted capac i t y  o f  the exi s t ing wa stewa ter treatment sys t em i s  3 . 0  mgd but actual c ap ac ity is  

approxima tely  2 . 0  mgd . Current trea ted volume i s  1 . 1 2 mgd . It  i s  expected that sanitary was te s  from 

the industrial  park wou l d  amount to approxima t e l y  2 5 , 000 gal/day .  Th is add i t ional vo lume repres ent ing 

a 2 . 2  perc ent increase wou ld be eas ily  handled by the exi s t ing f ac i l i t i e s . 

Th is es t imate as sume s that the user- i ndustries wou l d  t reat  the i r  wa s tewa ters to "be s t  prac t icable" 

leve l s  and d isch arge them to surface wa ter s .  I f  the user indus try wa ters were directed t o  the municipal  

treatment sys tem , i t  wou l d  be  ove r t axe d .  Daily  d i scharge s from the  indu strial  p ark wou l d  doub le the 

exi s t ing volume to 2 . 2  mgd to  be trea ted . It i s  d oubt ful that th is inc rease could be adequately  handled .  

See Sect ion E-1 - 6 ,  Impac t s  to Surface Water-Operat ion , for more de tai led desc rip t ion.  

h .  Transpor tat ion 

Trucks bringing i n  ma ter i als  and suppl ies  woul d  probab ly approach George town on Inters tate 75 and 

exi t  at the Route  2 27 i nterchange . Howeve r ,  this interchange is northeas t of  the propos ed s i te and 

veh ic les woul d  have to doub le back v i a  c i ty and county r oad s .  The road sys tem access ing the proposed 

s it e  i s  c ompr ised mainly o f  two- lane , wandering c ountry roads . Lemons M i l l  Road , wh ich is the sole  

access  to the park i t se l f ,  i s  part icularly narrow and winding . I t  is  un likely that the s e  roads cou l d  

s upport  the add i t i onal tra f fic w i thou t the i r  being improved and widened . The county i s  tentatively c om

mi tted to the cons truc t ion of a s u i t ab le acce s s  road t o  the s i te from 1-75  i f  pl ans for the indu s tr ial 

park and ga s i f ication s ite  rece ive approva l and cons truc t ion is  imminent .  
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I f  a spur l i ne is b u i l t  o f f  the Sou the rn Rai lway track wh ich is  ad j acent to  the park , c o a l  may 

be br ough t in th i s  way .  To the ext ent that the rail  sys tem is used ins tead of the road sys tem the 

burden on the road sys tem wou l d  be reduced . 

i .  Historic a l  S i tes 

There are two bu i l d ings o f  h is t orical  s ign i f icance near the proposed s it e .  These are the Aul i ck 

Hou se d i re c t l y  across from the s i t e  on Lemons Mi l l  Road and the Jame s Thorn Hou se l oc a t ed on the parc e l  o f  

land ad j acent to  the propo s ed s ite . The Aul i ck Hou se is  a br ick V ictorian hou s e  wh ich wi l l  b e  docu

mented i n  the V ictorian and Twent ieth Century Bu i l ding Survey planned for 1 9 7 9 . The Jame s Thorn Hou se 

is an eighteenth century b r ick hou se w i th original woodwork and mant e l s . Neither s truc ture i s  l i s ted 

in the Na t ional Reg i s t e r .  

Although ne i ther o f  the s e  s tructures �s located o n  the proposed s ite i t se l f , they wou l d  b e  impacted 

by the deve lopme nt of the indu s tr ia l  park and ga s i f ier .  Due to the ir proxim i ty to the park , they woul d  

be les s  des irab le p r ivate re s idenc e s .  Purchase and res torat ion o f  the s e  s t ruc tures wi th the goal o f  

mak ing them ava i l ab le to the pub l i c  as  his tori ca l  s ites wou l d  probab ly n o t  occur f o r  the s ame re ason . 

A nearby indu s t r ial park woul d  not encourage tour ist  inve s t iga t ion.  

j .  Soc ial  Amb ience 

The propo s ed i ns ta l lat ion of the ga s i f ication fac i l i ty and deve lopment of  the indu s tr i a l  park have 

provoked expr e s s i ons of serious concern by the c i t izenry of Geor ge town and Scott  County . In add i t ion 

to  conce rns ab ou t potential  impacts  on the phy s ical  envi ronment , c i t izens have expres sed concern about 

po t en t ial impa c t s  on the s o c i a l  amb i ence of  George town in part icu l a r .  These  concerns have focused 

p r ima r i l y  on  potent ial problems deve lop ing around labor-management relat ions , potent ial work s toppage s 

and a s s o c iated p rob lems , and the influx o f  new migrant s  to the c i ty .  

The ins tal l a t i on o f  the ga s if icat ion fac i l i ty and deve lopme nt o f  the indu s t r ia l  park woul d  not 

set a precedent in terms of int roduc ing labor unions to George town/ S c o t t  C ounty . Labor unions are 

cur rent l y  present throughou t Kent ucky , includi�g the George town/Scott  County are a .  George town is  the 

l o cu s  of  a l l  indu s t r i al act iv i ty in Sco t t  County . Labor-management rel a t i ons in Sco t t  County have 

in the past  been ve ry good and work s t op page s due to union act ivity  have been infrequent . For the 

period  Jahuary 1 9 76 to October 1 9 7 7 , Scott  County experienced one work s toppage inv o lv i ng 208 emp loyees 

w i th a l o s s  of 4 16 man hour s .  Th is sugge s ts a s ing le work s t oppage o f  2 hours ' dura t ion.  

It  is impo s s ib le to pred i c t  w i th prec i s ion how many persons associat ed w i th the  indu s t r ial  park 

deve l opment woul d  s eek to es tab l ish res idency in George town/ S c o t t  County . On the other hand , g iven 

the proximity o f  George town to  Lexi ngton and given the nat iona l trend o f  more rap id growth ou ts ide of 

me t ropo li tan and h igh ly urbanized are a s , i t  i s  l ike ly that Ge orge town / S c o t t  County may begin  to  experi

ence growth from these forces rather than from any s ing le  or spe c i f i c  indus t r i a l  deve lopme n t .  Aga in 
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it  is impo s s ib le to proj ect wi th prec i s ion any s ign i f icant impact new migrant s wou l d  have on the social  

amb i ence o f  the commun ity.  Howeve r ,  i t  is  reasonable to  assume that  persons choos ing to  migrate to 

an area such as Georgetown do so  as  an expres s ion o f  preference for the part icu l a r  l i fe s tyle  that the 

area o f fe rs .  
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CHAPTER VI 

MITIGATION OF POTENTIAL ADVERSE EFFECT S  OF PROJECT IMPLEMENTATION 

A. Purpo s e  

Low-Btu coa l gas i f icat ion poses potential  environment al prob lems pecu l i ar t o  the convers ion proce ss  

as  we l l  as prob lems as soc i at ed with  the combu s t ion o f  the  result ing fuel gas . Although the re is  a 

pres s ing need to deve lop addi t i onal s ources of energy ava ilable to this nat i o n ,  such deve lopment c an

not proceed a t  the r i sk o f  l o s s  o f  env i ronmental qual i ty .  Th i s  chap ter ident i f ie s  and exp l ains m i t i

gat ing me asures and t echniques wh ich wou l d  b e  app l i ed dur ing cons truc t ion and operat ion of the gas i f i

c a t ion and u s e r- i ndu s tr i es fac i l i t ie s .  

B .  Methodol ogy 

M i t igat ing measures are cons idered in terms of po l lu tion t reatment equipme nt , s o l id was te di spo

s a l  procedures , monitoring programs , and s o i l  management techniques .  Each of thes e was inve s t igated 

in  terms o f  cons truc t ion act ivi t ie s  and opera t ion o f  the ga s if ier  and indu s tr ia l  p ark fac i l i t i e s .  

C .  Organizat ion 

D i sc u s s ion of pot ent ial envi ronmental  prob lems and the i r  reduc t ion or el imina t ion has been broken 

into two c a t ego r i e s .  Sect ion D cove rs those  aris ing from cons truc t io n ,  and sect ion E covers tho s e  

a r i s ing from opera t ion o f  t h e  low-Btu c o a l  gas if ie r  and indu s trial  fac i l i t ies . These  sect ions are 

further broken down int o mi t igat ion of impac t s  from a ir emi s s ions , discharge of was t ewa ters , and s o l i d  

was te s ,  and s o c i oe conomic concerns . 

D .  M i t igat ion of Impacts  Res u l ting from Cons t ruc t ion Ac tivi t ies  

1 .  Air Emi s s ions 

The maj o r  sources of air emi s s ions from cons truc t ion ac t iv i t ies wou l d  be fug i t ive dus t and veh ic le 

exhau st  emi s s i ons . Cons truc t ion equipment and veh ic les bringing ma teri als  to the s it e  wou l d  be ou t

f it t ed wi th control  devi c es to comply w i th Emi s s ion S tandards for Movi ng Sources ( 42USC 1 8 5 7 ) . D iesel  

veh ic les wou ld b e  required to  compl y  with regul a t ions promu l ga t ed in 40CFR8 5 , Cont ro l o f  Air  Po l lu

t ion from New Motor Vehic les and New Veh i c le Engi nes . Als o , the Envi ronme ntal  Protect ion Agency has 

the au thori ty to presc r ibe s t andards to protect the pub l i c  health  and wel fare for any new veh ic le wh ich 

migh t appear . 

2 .  Runof f and So i l s  Displ acement 

Cons truc t ion s ites  wou l d  be sub j ect to eros ion after remova l o f  ground cove r has occurre d .  Engi

neering des ign o f  eros ion control  s truc t ures wou l d  mi t igate  mos t  po tent ial sedimentat ion prob lems . 

These con trol s tructures wou l d  i nc lude dams , s ite bas ins , hay bales , and mul ches . Revege tat ion of 

expos ed areas wou l d  b e  unde rt aken as soon as pos s ib le so as  to minimize los s .  Oils  and waste produc t s  

wou l d  b e  iso lated and n o t  permi t ted to become part of  the runoff  volume . 
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Mul ch ing wou ld be u sed t o  increase inf i l t rat ion , reduce eros ion and evaporat ion and increase poten

t ial of revege t a t ion succe s s .  Mulch composed of p l ant res idue s or othe r organic ma terials  wou l d  be used 

as  part of the seedbed prepara t ion . Gra s s , hay , manure , or s traw would  be suitable  for this purpose .  

Approxima tely  two tons of  mul ch wou l d  b e  appli ed p e r  acre . I t  woul d  be anchored to a depth of two inches  

by  d i s c ing or by a cotter-type mach ine . 

Revege tat ion in the form o f  gra s s  seeding and shrubbery plant ings wou l d  occur as s oon as pos s ib le . 

The spe c i e s  s e l e c ted for pl ant ing wou l d  be adap ted to loc a l  s o i l  and c l ima t i c  c ond i t ions .  Native spe c i es 

wou ld be planted , i f  pos s ib le ,  because they are be s t  sui ted to loc a l  cond i t i ons . I f  rap id re-e s tabli sh

me nt of ground cove r is  req u ired , nonna t ive spe c i es capab le of s trong , quick growth woul d  be used.  

Dur ing pe riods o f  ins u f fic ient rainfal l ,  vege tat ion in the park wou l d  be irriga ted . If  fert i l izer we re 

nece s sary to ensure adequa te p lant growth , i t  wou l d  be app l i ed in the proper manner .  

E .  Mit iga t ion of Impa c t s  Result ing from Operation o f  Gas i fier and User-Indus tr ies  

1 .  Air Emi ss ions 

Impac ts  from a ir emi s s i ons from the indu str ial park woul d  be m i t igated by adhere nce  to  both Fede ral 

and State  regulat ions . Kentucky law KRS ch ap ter 2 24 proh ib i ts air  po l l u t ion in v i o l a t ion o f  emi s s ion 

s tandards or amb ient air s tandards adopted by the Department of Natural Resource s .  Al s o ,  Fede ral regu

l a t i ons for compl i ance w i th the C lean Air Ac t Amendment s  of 1 9 74 h ave e nac ted amb ient a ir qua l i ty s tan

dards and emi s s ion s tandards for s t a t ionary sources . Th i s  Act was aga in amended in 1 9 7 7 , and further 

regulat i ons wi l l  be forthcoming in accordance wi th new manda tes .  

"4�' Coal Gas if ier 

Air emi s s i ons wou l d  result fr om fug i t ive du s t  ge ne rated dur ing coal h and l i ng and s torage . The 

c o a l  s torage p i l e  wou l d  be c overed , and emi s s ions from t h i s  source woul d  be minima l .  Coal conveyors 

woul d  be covered , and s p i l ls  wou ld be c leaned up imme d i a t e l y .  Coal crushing wou l d  be carried ou t in 

an enc los ed area equipped w i th sub-amb i ent pres sure cont r o ls and bag f il ters . Th is enc l o s ure wou l d  

a l s o  reduce the no ise  leve ls . Coal dust genera ted dur ing crush ing wou l d  be co l l e c t ed and di sposed 

o f  in an ac cep tab le landf il l .  

I t  i s  pos s ib le that s pont aneou s combu s t ion could a l s o  occur i f  the coa l p il e  i s  improperly com

pact e d .  I f  c ombust ion oc curred , g a s e s  may be emi tted at  ve ry low leve ls  ( approxima tely  0 . 10 ppm) . 

In orde r to preve nt th i s , coal  p ile  temperatures woul d  be mon i tored a t  a l l  t ime s ,  and f ire f igh t ing 

equipment would  be ava i l ab le .  

Dryi ng the coal wou l d  gene rate par t icula tes and n i t rogen oxide s .  To minimize thi s  ef fe c t , the flame 

temperature wou l d  be kep t  low ,  and oxygen content of the dryi ng gas would  not be greater than 1 0  perce nt .  

Inert gases ( n i tr ogen or carbon d ioxi d e )  woul d  be added t o  the drye r gas t o  regul a t e  flame temperature and 

mo i sture c ontent . 
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No maj or  cont inuous  gaseous emi s s ions are expected from the gas if icat ion proce s s .  The on ly air  

emi s s ions occurring wou l d  be from intermi tt ent flaring a t  the  vent pipe  located in the ma in gas i f ie r  

chamb e r .  The burn wou ld occur at  approxima tely  l 600° F wh ich is  s u f f ic ient ly high to  degrade any organic 

c omponent s .  To preve nt v i s ib i l i t y  of the flame and promo te compl e te comb u s t ion , a refrac t o ry- l ined 

shroud wou l d  be p laced around the burner .  

I f  the product g a s  underwent d i re c t  comb u s t ion , seve ral variet ies of  a i r  pol lutants  wou l d  b e  re

l e as ed t o  the atmo s phe re .  In ord e r  to mi t iga t e  th is effec t ,  a i r  po l lut ant control dev i ces  woul d  be 

incorporated into the gas i f icat ion proces s .  E igh ty percent of the dust  and ash wou l d  be removed by 

a tar  t rap and an open scrubbing t owe r .  Remova l  of the condens ible ma teri als  wou l d  be accomp l i shed 

by reduc ing the temperature o f  the gas at various s tage s .  After each temperature reduc t io n ,  the con

densed frac t ion wou l d  be b led o f f  from the t ar trap and skimmed or raked o f f  in the s c rubbing t ower .  

Any rema ining du s t ,  s o o t  or  tar , and o i l  drop l e t s  wou l d  be removed when the produc t g a s  is  pas sed through 

an e l e c t ro s ta t ic prec ipitator . 

Approximat e l y  9 8% sulfur removal would  be accomp l ished by a Ho lme s S tretford u n i t .  Th is uni t  wou l d  

a l s o  remove ammonia and hydrogen cyanide . The proc e s s  wou l d  p roduce a f i l t er c ake wi th a mois ture 

content of approxima t e l y  5 0% .  

I t  i s  pos s ib le that leakage o f  produc t gas woul d  occur at some t ime dur ing the l i fe o f  the sys tem . 

Opera t i on o f  the sys tem a t  near atmos pheric pressure wou l d  reduc e the pos s ib i l i ty o f  exp l os ion.  The 

gas produce rs wou ld be equipped w i th pres sure relief  vents ,  one in the produc er  and one in the coal 

hopper.  I f  these  vent s we re to d i scharge , f l ow wou l d  be d i rec ted away from personne l t o  the exterior 

o f  the bu ilding . Vent i l a t i on of the buil ding wou l d  be de s igned t o  prevent accumu l a t ion o f  flammable c on

cent ra t ions . The d i s t r ibu t ion p i p e line would  be monitored for gas leak s .  

b .  Industrial  Park 

The two fac i l i t ie s  engaged in the manufac ture of g l a s s  produc t s  wou l d  emi t air p o l l u tants  from 

g l as s  me lt ing opera t ions . Emi s s ions wou l d  cons is t of fluorides and p art icu l ates only a few microns 

in d i ame te r .  The e f fe c t s  of  thes e  a i r  emi s s i ons woul d  b e  mi t iga ted by ins tal lat ion o f  baghouse con

trol  dev i ces . Ammonia emi s s ions from the light bu lb manu facturer wou l d  be e l iminated to the odor thres

h old by s team s tr ippe rs . 

Air  emi s s i ons from the two c lay produc t s  indu s t r i es woul d  result  from grind i ng o f  raw ma terial 

and from furnace exhau s t s  and ve nt s .  Emi s s i ons wou l d  b e  mos tl y  part icu l a t es and f luoride s .  The emi s

s ion o f  fluorides wou ld be reduced by ope ra t ing the ki lns a t  temperatures b e l ow 2000 ° F  and by choos ing 

c l ay s  of  l ow fluoride conten t .  Particulates  and f luorides wou l d  be reduc ed by ins ta l l a t ion of we t 

cyc lone s c rubbers . 
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The pr imary source of air po l l u t ion from the me tal heat treatment proc e s s  woul d  be ove n exh au s t  

gases . Stack ga s scrub bers  woul d  be used to m i t igate  the e f fe c t  of this exh au s t .  The me tal s tamp ing 

proce s s  wou l d  contribu te to the a i r  po l lu t ion prob lem from fuming of p la t ing bath s .  This wou l d  p r imarily  

c on s t itute a worker safety hazard . The hazard wou l d  be mi t igated by prov id ing good ven t i lat i on in 

work areas .  

A i r  emi s s ions res u l t ing from t he wood lam inator wou l d  come from res in drying and s and ing operat ions . 

Impact s  from condens ibles  ( res ins and wood sugars ) and vo la t i les  ( terpenes and me thane ) wou l d  be par

t ia l ly mit igated by a scrubbe r .  Part icu late emi s s i ons woul d  be neg l i g i b le i f  baghou ses are ins tal led.  

2.  Water  

The  Fede ral Water Po l lu t ion Control Act as ame nded in 1 9 72 ( PL 92-500)  and in 1 9 7 7  ( PL 9 5- 2 1 7 )  

t o  the Clean Water Act empowers the Env i ronmental Protec t ion Agency t o  regu l a t e  was tewa ter d i sch arges 

from indus tr ial  faci l i t i e s .  To this  end , the agency has promul ga ted s tandards for exi s ting source s ,  

new source pe rformance s t andards , and pretreatment s tandards for a number  o f  indu s tr ie s .  I t  has des ig

nated appropr iate  technologies wh ich wou l d  ach ieve these  leve ls of reduc t ion.  In the scenari o , it  

was assumed that bes t prac t icable c ontrol technology woul d  be ins tal led a t  the plants  and new source 

p e r formance s t andards wou l d  be ach ieved . It i s  the se  techno logi es that are de s c r ibed in the ens uing 

s ec t ion,  and it is these  t echnol ogies tha t woul d  mit igate impac t s  from the indu s t r ial  park fac i l i t ies . 

a .  Coal Gas i f ier  

Source s of  water po l l u t ion wou l d  be the runoff  from the coa l  s torage p i l e  and p aved or c ove red 

areas , and was tewa ter from the tar t rap and s pray towe r ,  and coo ling wat e r .  The volume of coal s torage 

p ile  runoff  wou l d  vary depending on ra infal l .  I t  i s  pos s ib le that the rain would  react wi th the coa l 

to re lease organic s ,  su l fur , and metals  and form ac ids . At the ve ry leas t ,  suspended s o l ids wou l d  be 

i nc rea sed . 

The e f fe c t s  from the runof f  wou l d  be m i t igated by c o l l e c t ing the runof f and rou t ing i t  to a re

t ent ion pond . Res idence t ime in the s e t t l ing bas in wou ld be long enough t o  a l low the su spended matter  

t o  s e t t l e  Ju t .  I f  the run o f f  i s  s u f f ic iently l ow in d i s s o lved s o l ids , , i t  woul d  be used a s  makeup water 

for the coo l i ng towe r .  I f  not used as coo l i ng wat e r ,  i t  wou l d  be released a s  e f fluent to  be treated 

by the mun ic ipal i t y .  

Cooling water bl owdown wou l d  amount t o  approx imately  5 gpm. It  wou l d  contain nonpo l lu t ing and 

b i odegradable corros ion inh ibi tors and b iocides . It woul d  be emi tted d i rec t l y  to the munic ipal treat

ment sys tem .  Was tewa ters originat ing from t ar traps and s pray towers woul d  have f lows of approx imat e ly 

5 - 1 0  gpm each . The comb ined was te s treams from the tar trap and s pray towers wou l d  be treated b i o logi

c a l ly by  a Peabody t reatment sys tem and then re leased to  the munic i pal  s y s tem . 
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b. Indu s t r i a l  Park 

Was tewater from the glass container fac i l i ty woul d  result from cu l let  quench ing and noncontact 

coo l i ng of batch feede rs , me lt ing furnaces  and forming mach ine s .  In pl ant control  measures wou l d  do 

much to mi t iga t e  imp a c t s  from was t ewa ter di scharge . Thes e  type s of practices  woul d  inc lude spray col

lect ion of forming mach ine shop o i l , good hou sekeep ing , shear spray recyc le , c o l l e c t ion of oily runof f ,  

and u se o f  non l i quid c le aners . 

Th e vo lume of water d i scharged wou l d  be reduced by segregat ing the cu l le t  quench water from the 

coo li ng wa te r .  Noncont act coo l i ng water wou l d  be di scharged untrea ted . The cul le t  woul d  be pas sed 

th rough a gravi ty oil separator and recyc led back to the pr oces s .  Blowdown from the s ep arator wou ld 

be d i re c t ed to a d i s s o lved air flotat ion system and then to  a diatomaceou s  earth f il t e r .  Those two 

systems wou l d  reduce 0 1 1  and suspended so lids of the wa s t e  s tream to about 0 . 0 16 I b s / t on of produc t .  

Approxima tely 1 3  gal/day o f  1 5  percent so lids s ludge wou l d  be produc ed . 

Impac t s  from cul le t  quench wa ter from the light bu lb manu fac turer wou l d  be mi t igated in the s ame 

way as in the g l a s s  container  fac i l i ty .  Ac id so lut ions from the etch ing of l igh t bu lbs wou l d  be the 

grea t es t prob lem at th is fac i l i ty .  The was te s t ream wou l d  f i r s t  undergo pre c i p i ta t ion ,  flocculat ion , 

and sedimentat ion .  Th is treatment wou ld remove fluor ides and suspended s o l ids . To remove ammonia , 

the wa s t e  st ream wou l d  undergo recarbonizat ion and s team s tr i pp ing .  Further reduc t ion o f  fluoride s  

and s uspended so lids wou ld occur a s  the wa s tewater i s  pas sed through the f inal steps  o f  sand f i l tra

t ion and act iva ted alumina f i l t ra t i on .  

Was tewa t er as soc i at ed w i th th e cerami c t i l e  manu fac turer wou l d  re sult from mixing o f  batches and 

g laze s ,  cool ing , c le an-up , dust  control , and boiler  feed . Vo lume s d i scharged wou l d  be sma l l ,  and the 

maj or con s t i tuent wou ld be suspended so lids . E ffec t s  of the se  was t ewaters wou l d  be largely  e l iminated 

by evaporat ion/ s e t t l i ng ponds . I f  su f f ic ient reduc t ion of suspended so l ids is not real i zed through 

th ese prac t ices alone , chemical  f l occu lant s wou ld be added to fur ther reduce the suspended s o l ids content . 

Proce s s  wa ter in porcelain  produc t s  manu fac ture wou l d  be used for s l i p  prepara t ion , c le an-u p ,  

g laze spray booth dus t control , coo l i ng , and boi ler feed . To ach ieve permi s s ib le di scharge limi ts , 

only rudiment ary control pract ices wou ld have to be ins t i tuted . Th ese wou ld include a sump , c lari fier , 

s e t t l i ng t ank , and perh ap s a sand bed f i l t e r .  

Was tewaters from t h e  me tal  h e a t  treatment plant and the me tal fab r i cator wou ld b e  ve ry s imi lar 

and t reated in th e s ame manner . They wou ld be segregated into three s t reams . One s t ream wou l d  con

tain emu l s if ied o i l s  wh ich wou l d  be broken by sul furic ac id and s team . The freed o i l  woul d  r i se to 

the surface and be removed by a sk immer .  The second s egrega ted s tream woul d  contain free o i l s  and be 
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treated d ire ct ly by the skimme r .  These  two wa ste  st reams woul d  be comb ined and fed into an equa l i z a

t i on t ank . The th ird s tream ,  cons is t ing o f  d i lu t e  acid and/or  alkali  wa stes  and s uspended and d i s

s o lved s o l ids , woul d  d i rec t ly enter the equa l i z a t ion tank. The equa lizat ion tank woul d  provide a 

mixing bas in for the o i l y  wa s t e  s t reams and the dilute  acid/alka l i  was t e s .  Als o ,  any sp i l l s  or batch 

dumps wou l d  b e  b led int o the was t e  s t ream a t  a ra te  that wou l d  not ove rtax the sys tem .  From t h e  

equa l i za t ion t ank , t h e  comb ined waste  s t ream wou l d  undergo pre c i pitat ion , c oagu l a t i on ,  and c lari fica

t ion or f i l t rat ion.  Thes e m i t iga t ing measures woul d  be sufficient  to remove 60-98 percent of  the dilute  

o ils , suspended so lids , me t a l s ,  fluoride s ,  and phos phate s .  

Impac t s  from was t ewa ters that woul d  b e  discharged from the wood laminator woul d  b e  ent irely mi ti

gated because  no d ischarge o f  pol lu tants wou l d  be ach ieved .  This  woul d  b e  t h e  c a s e  whether a we t pro

c e s s  or dry proc e s s  sys t em became operat iona l .  I n  the dry proce s s ,  n o  discharge o f  was t ewater wou l d  

be ach ieve d by recyc ling l o g  wash wa ter and u s ing t h e  s o l ids a s  boiler  feed ; c l o s ing the res in sys tem 

by us ing the wash water as make-up in the res in so lu t ion ; e l iminat ing d i scharge from humidi ficat ion 

by c areful in-p l ant contro ls ; and neutralizat ion of caul wa ter and disposal  by impoundment or spray 

i r r iga t i on.  In  the we t process  no  d ischarge o f  po l lutan t s  wou l d  be ach ieved by recyc l ing proces s wa ter 

as fiber d i lu t ion water a fter treatment by heat exchangers to reduc e the temperature , grav i ty sett l ing , 

sc reening , and f il t ra t ion.  

3 .  S o l id Was t e s  

The l arge s t  vo lume of s o l id wa stes  created b y  the gas i fier and industrial  p ark wou ld be s ludges 

from t reatme nt o f  was tewa ters . The impact s result ing from these s ludges would  b e  mi t igated by enforce

ment or regu l a t ions enact ed by the S t ate  of Kentucky in 1 9 7 6  ( KRS Chapter 2 24 and 40 1 KAR 2 : 0 10 ) . These 

regul a t ions cove r the cons truc t ion and operat ion o f  land f i l l s and licens ing o f  haulers . Prov i s ions 

h ave been made for the operat ion of land f i l ls to  hand le  hazardo u s  was te s .  Sub t it le C o f  the Resource 

Cons erva t ion and Recovery Act o f  1 9 7 6  ( RCRA) empowers the Envi ronmental  Prot ec t ion Agency to i s sue 

regulations cont r o l l i ng the dispo s a l  of solid  was t es . Regul a t ions requiring s tr i c t  monitoring of haz

a rdous was t e s  and l i cens ing of secure d i sposal s ites  are currently  b e ing cons ide red by the Agency . 

A manifest  wi l l  be required o f  each producer for each shipment of a wa s t e  c la s s i f ied as hazard-

o u s .  

a .  Coal Gas i f ier 

S o l id was tes wou l d  b e  ge nerated a s  char and ash from the dus t col lector ; o i l s  and tars from the 

tar trap , spray towe r ,  and the e lectros tatic  precipi tator ; and the su lfur cake and sys tem purges from 

the Ho lme s Stret ford proce s s . The char and ash woul d  be inert because of the h igh temperatures at  

wh ich pyr o l y s is t akes p lace . There fore , it  woul d  be ac cep tab le ma terial for land f i l l i ng ,  and a permi t 
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has been i s s ued by the Kentucky Department of Natural  Resources and Envi ronme nt a l  Protect i on Agency 

for di sposal in the Scot t County land f i l l .  To keep the ash from becoming a i rborne dur ing t rans i t , 

it wou l d  be cove red and the mo i s ture content increased . 

D i sp o s a l  o f  o i l s  and t ars wou l d  pres ent a greater prob lem .  Although l ID i s  planning on s e l ling 

the t ars and o i ls to a company engaged in rec lama t ion , i t  may be di fficult  to find a cus tomer .  Alt er

nat ive l y ,  they may be re inj e c t ed int o  the gas ifier  for ext rac t ion of the heat va lue .  Howeve r ,  some car

c i noge ns may b e  vo la t i l ized and released at elevated temperature s .  The mos t  l ike ly means of d i sposal  

wou ld be containerizat ion and land f i l l .  Exce p t  in the case of  a maj o r  s p i l l resul t ing in the release 

o f  th ese  ma ter ials , the health of the general pub l i c  woul d  not  be  j e opardized . The great est  hazard 

would  be to worke rs at th e ga s i f ier  and thos e  inv o lved in hand l i ng the tar . The Ame rican Conference 

o f  Gove rnme ntal and Industrial  Hygieni s t s  has recomme nded that a threshold l im i t  of  0 . 2  mi l l igrams 

per cub i c  me ter be used as a ge neral  index of health hazard for coal-t ar-p itch v o l a t i l e s , i . e . , the 

benzene-so lub le frac t ion of total  part iculates , including po lycyc l i c  aromat i c  compounds ( Fruendentha l ,  

e t  al . ,  1 9 75 ) . The chance of inhalat ion or derma l contact wi th the tars has been mi nimi zed by the 

de s ign of the co a l  trap . In the pas t ,  poke hole s  used by opera tors for temperature depth read ings 

have been the maj o r  exposure po int to carc inogenic mater i al s .  Howeve r ,  at  the proposed ga s if ier these 

poke ho le s  wou l d  be shut and thermo couples  ins tal led to monitor such informa t ion.  

A purge o f  the Ho lme s S t ret ford sys tem wou l d  occur periodi cal ly wh ich woul d  produce sodium s a l t s  

o f  anthraquinone disu l fonate , me t avanadate , c i trat e ,  thiosul fate and th iocyanate (Magee , 1 9 7 6 ) . Both 

the tars and the purge components woul d  be cons idered hazardous ma teri a l s . They wou l d  be containerized 

and d i s posed of in a secure land f i l l  for hazardou s  ma terials  after a permi t had been is sued by proper 

S tate autho r i t ies . 

The Ho lme s S tret ford proce s s  wou l d  generate approx imately  645 t ons o f  sul fur cake per year . 

Th is c ake may b e  so ld for use in the produc t ion of sul fur ic acid , but it may b e  di ff icult  to f ind a 

cus tome r .  A pos s ib le a l t ernat ive woul d  be to d i spose of the cake in a sani tary landf i l l .  An ana l y s i s  

wou ld h ave to b e  subm i t t ed to the proper State author it ies and a pe rmi t is sued . 

b .  Industrial  Park 

There wou l d  be three maj o r  sources of  so lid  wa stes  from the indu strial  park . These  woul d  be was t age 

o f  raw ma ter ials , gene rat ion of bad qua l i ty produc ts  and s o l i d  wa stes  from t reatment of wa s tewaters . 

Impacts  from was t age of raw ma terials  woul d  be reduced by c areful hand l i ng and s torage technique s . 

Infer i or produc t s  wou l d  be fed , as much as pos s ib le ,  back into the proces s .  By far the large s t  volume 

of so l id was tes wou l d  be the s ludge and o i l  resu l t ing from treatment of was tewa ters . The s ludge wou l d  

be land f il led , and t h e  oi l s  and t ars  inc inerated , land f i l led , or sold  in ac cordance with Fede ra l and 

State reg u l a t i ons . 
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4.  Socioeconomic Environment 

There wou ld be three maj o r  potential  impact  areas related to soci oeconomic  condit ions . These  

are lack  of an  adequate f i re departme nt , water treatment , and  wa s tewater t reatme nt p lant s ;  hou s ing 

short age s ;  and an ins u f fic ient supply of water . The exi s ting f ire department is c ompo s ed ent ire ly o f  

vo luntee rs . In order to adequate ly prot ec t the exi s ting and incoming popu l a t ion fr om f ire hazards , 

i t  wou l d  be prudent to impr ove the fire f igh t ing capacity  of exi s t ing fac i l i t ie s .  The exi s ting force 

wou l d  have t o  be expanded and u pgraded to  ful l-t ime empl oyment s tatus . New fac i l i t ies  and equipment 

wou l d  have to be purchased . These  improvements wou l d  resul t in increa sed expense to  the coun ty . 

There cou l d  b e  an acute hou s ing s hortage re s u l t ing from the influx o f  new empl oyees to Scot t County . 

Howeve r ,  given sufficient lead t ime , the demand c ould be me t by l oc a l  bu i l de rs and contractors . There 

is no buil ding moratorium in Scott  C ounty . 

The prob lem of ins u f f i c ient wa ter supp l i es and inadequate water treatment fac i l i ties  would  be 

m i t igated i f  the indu s t r ial p ark occupant s bough t their wa ter fr om Kentucky-American Wa ter Company . 

S ince th is company de rive s i ts water from the Kentucky R iver ,  l oca l res our ces woul d  not be s tr e s s e d .  

Impac t s  to t h e  municipal  s ewer system woul d  be greatly  reduced i f  user-indu s tr ies were to operate under 

an NPDE S p e rm i t  and become surface d i s ch arge s .  In this case , only the volume of sanitary wa s tes C ap-

p roximately  2 5 , 0 00 gpd)  would  be h andled by the mun i c ip a l  sys tem . I f  the Kentucky R iver became the 

s ource of wa ter and u ser- i ndu s tries  became surface d ischarge s ,  the flow to  North E lkhorn wou l d  increas e 

by approxima t e l y  1 0  percent . Th is increa s e , however ,  shou l d  have no adverse  e f fe ct s .  
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CHAPTER V I I  

UNAVOIDABLE ADVE RSE EFFECT S  O F  PROJECT IMPLEMENTATION 

A. Purpose  

Although mi t igat ing measures described in the previ ou s  chap ter would  be appl ied , they woul d  not 

ent irely eradicate  adverse impacts  created by the deve lopment of the gas if ier  and the indu s tr i a l  park . 

Th is chap ter conc i s e l y  summarizes  these  unavo idable adverse effects  in a qua l i tat ive way . 

B .  Me thodology 

The unavo idab le adverse ef fect s were ident i f ied by examining the impac t s  d i scu s sed in Chap ter V .  

Favo rab le impact s  and those wh ich could b e  mi t iga ted are not presented i n  t h is chap ter.  In order to  

p inpo int  ideas for  the  reader , de tailed descript ions o f  the  unavoidable adve rs e e f fect s  and me thods 

by wh ich they were ident i f ied are not inc luded in th is chap ter.  

C .  Unavo idab le  Adverse E ffec t s  

1 .  Cons truc t ion 

The durat i on o f  thos e  adverse e f fe c t s  as soc iated w i th cons truc t ion ac t iv i t ies wou l d  occur only 

dur ing the t ime o f  actual cons truc t ion or approximately  7 - 1 0  years . 

a .  So i l s  

Cons truc t ion act ivi t ies  wou l d  result i n  s o i l  disrupt ion and d i s p laceme nt ove r mo s t  o f  the 1 7 3 . 6  

acres i n  the indus trial park s i t e .  Applying a wors t ca s e  e s t ima t e , approxima tely  1 440 tons o f  s o i l  

wou ld  be los t from t h e  s i t e  dur ing t h e  7 - 1 0  year cons truc t ion peri od . Of  th i s , approxima tely 5 3  tons 

wou ld be lost from the 7 . 1  acre gas i f ier lot . The maj or  ef fect o f  soil los s wou ld be l os s  of  ab il ity 

to support plant growth . Minor impacts  woul d  inc lude some loss  of  vege t a t i on and w i l d l i fe hab i t a t .  

b .  Sur face Waters 

Dur ing the pe riod of cons truc t io n ,  there would  be s l igh t inc reases  in the sed iment load ing to  North 

E l khorn and Cane Run Creeks .  At a low flow o f  5 00 c f s ,  the sediment ent ering North E lkhorn Creek from 

runof f from the indu s tr i a l  park wou ld increase the sed iment load by 0 . 6 mg/ l ( 5  percent) on the bas i s  

o f  a wors t c a s e  calculat ion. Current suspended s ed iment loads are approxima tely  1 1 . 0 mg/l . There 

are no f l ow or  suspended s ed iment data for Cane Run Creek. Howeve r ,  on the bas is  of  a wo rs t case calcu

l a t i on ,  the s ed iment load o f  Cane Run Creek wou ld  increase by a maximum o f  3 . 2  mg/ l dur ing f l ows of  

1 0  cfs  at sediment inputs  of  1 7 4 . 1  lbs per day . None o f  the se  incr eases woul d  exceed water qual i ty 

s tandards . 

Eros ion from the we s tern end o f  the indu strial park s ite may result in the f i l l i ng o f  a pond lo

c a ted approxima tely  1 000 feet from the s it e .  There is  no outlet  from this pond , and any sedime nt enter ing 

the wa ter wou l d  be depos i t ed rap id ly .  
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Roya l  Spr ing woul d  experience t emporary increas es in suspended s o l ids . It has been e s t ima ted 

that a maximum i nc rease  of 6 5  mg/ l wou l d  be experienced dur ing low f low pe r i od s  ( 0 . 5  mgd ) . 

d .  Air Emi s s ions 

Maj o r  air emi s s ions dur ing cons tru c t ion wou l d  be fug i t ive du s t  and veh ic le and cons truc t ion equip

ment exhau s t .  Emi s s i ons from veh i c l e s  bring i ng ma terials  to the s i t e  ove r the 7- to 1 0-year cons truc t ion 

period wou ld amount to 20-30 tons o f  carbon monoxide , 3 . 0-4 . 3  tons of hydrocarbons and 3 3-43  tons 

of n i trogen oxide s .  The s e  emi s s i ons wou ld not occur a t  the park s ite b u t  o n  the roads i n  and around 

George town . 

Total  emi s s i ons from equipment working on the s ite dur ing the cons truc t ion period wou l d  be 1 5-22 

tons of  c arbon monox i de , 5 . 5-8 . 2  tons of hydrocarb ons , and 1 05- 1 50 t ons o f  n itrogen oxides . Thi s  wou l d  

amount to  da i ly emi s s ions o f  1 7 . 1  l b s  of  carbon monoxide , 6 . 6  l b s  of  hydrocarbons , and 1 20 l b s  of  n i tro

gen oxides . 

One temporary source of air p o l lu t i on could result from i nc ine r a t i on of c le ared vege tation .  Emi s

s i ons wou l d  occur as each s ite is  c le ared and be of  short durat ion.  Incinerat ion of 49  tons of  vege

t at ion wou l d  result  in 833 lbs of  part icu lates , 6 8 60 lbs of  c arbon monoxide , and 1 1 7 6  lbs of hydrocarbons . 

e .  No i s e  

Cons truc t ion ac t iv i t ie s  would increase no i s e  leve ls a maximum of 7dB(A)  a t  d i s t ances of  approxi

mat e l y  1 000 feet from the noise  source . Workplace s t andards woul d  not be violated , and degradat ion of 

n o i s e  leve l qua l i ty woul d  be s l i gh t .  

f .  So l id Was tes  

Solid  wa s tes from cons truc t ion ac t iv i t ies  wou l d  cons i s t  of c leared vege tat ion and cons tru c t ion 

rub b le . Approximately  49 t ons of  c le ared vege tat ion wou l d  be produc e d .  Th is may b e  land f i l le d  o r  

inc i ne rated . Approxima t e l y  2 35 t ons o f  cons truc t ion refus e (wrapping pape r ,  nu ts  and bo l t s , boxes 

and c ans , broken and l e f tove r ma teri als ) wou l d  be generated dur ing the 7 - to  1 0-year construct ion period . 

g .  Terre s t r i a l  Ecosystem 

Eigh ty- four percent of the land area in the industrial  park s ite ( 144 acre s )  has  been des ignated 

as  pr ime farm land by the So i l  Cons erva t ion Serv i ce , in accordanc e  with Federal d i re c t ive s .  Cons truc

t ion of the gas i f ier and concomi tant industrial  park wou l d  remove this  acreage from agr icu l t ural  use s .  

A n  add i t iona l unknown amount of acreage surroundi ng this s i t e  woul d  b e  a f fe c t ed and pos s ib ly removed 

from agr icu l t ural produc t ion due to the prox imity of indu s t r i a l  act iv i t i e s .  

I t  is  es t ima ted that 1 6 0 . 4  acres o f  the 1 7 3 . 6  parc e l  would  b e  dis turbed b y  c ons tru c t ion ac t iv i t ies . 

S ixty-four acres woul d  be paved and be l o s t  to drainage . Nine t y- s ix acres wou l d  be revege tated and 
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landscaped w i th ornamentals . Produc t ion annual  losses  o f  po t ent ial food and forage corps are 4879  

bushels  o f  corn , 95  t ons of hay and 3 . 6 t ons of  bur ley tobacco . 

The maj or  e f fect  o f  vege tat ion loss  on wild l i fe species woul d  be loss  of l iving s pace , food , c ove r ,  

nes t ing and breed i ng areas . Species which would  be adversely  a f fe c t ed are oppos sum , skunk , racoon , 

fox , mourning dove , qua i l ,  rab b i t  and s quirrel . I t  is es t ima ted that approxima t e l y  1 700  sma l l  mamma ls  and 

1 10 0  song and gameb irds wou l d  be forced t o  reloc a t e .  Suitab le hab i tats  adj acent t o  the park s ite are 

probably  ful ly o ccupied a l ready.  The leve l of compe t i t ion for space , food and o ther l i fe requirement s 

wou l d  be keen for new res idents .  Increased no ise  leve ls  and human d i s turbances may d i srupt  predator-

prey r e l a t ions h ips , ma t ing h ab i ts and suc cess  o f  reproduc t ion.  

h .  Aquatic  Ecosys tem 

Impac t s  to the aqua t i c  env i ronment s of North Elkhorn and Cane Run Creeks from cons truc t ion ac

t iv i t ies would  be minor and t empora ry . Ant ic ipated wors t case cond i t i ons are not severe enough to 

cause maj o r  change s in e i ther wa ter qual i ty or aqua t i c  fauna . Judging from the type s of organisms 

found in these s t re ams , s tres sed wa ter qua l i ty cond i ti ons already exi s t .  Add i t ion of es t imated sedi

ment loads would not a l t er the exi s t ing communi ty compos it ion ( f ly larvae and O l igochae t e  worms ) or 

cause los s  of  macroinve rt ebrates as food i tems for f is h .  

i .  Threatened and Endangered Spe c i e s  

There a r e  n o  s p e c i e s  inhab i t ing t h e  propos ed park s ite c l as s if ied as endange red o r  threa tened 

by the Department of Interior . The turkey vul ture , cons idered by the Nat iona l Audubon Society as 

threa tened , has been reported on the s ite . The open f ie lds on the s it e  probab ly se rve as  a port ion 

of the feed ing range of t h i s  species . Remova l of th i s  l 74-acre tract from vege tated hab i t  woul d  re sult 

in a mino r  impact on the turkey vulture.  

2 .  Operat ion 

a. Surface Waters  

Adve rse effects  to surface wa ters wou l d  be  minor . The maj or  impact wou ld be increas es in surface 

runoff  from paved areas to surface water bodies . Runoff  that curren tly act s  as recharge to ground

water or ponds wou l d  be redi re cted through s t orm sewers to North E lkhorn Creek.  Since the amount 

of paved area is a sma l l  percentage of the total  drainage area , the red i rect ion of this amount of run

o f f  wou l d  not cre ate a change in the flooding potent ial . Runoff  from the indus tr i a l  park would  con t a in 

p o l l ut ant s typic al of urban runo f f .  Receiving s treams woul d  experience h igher  leve ls of  COD , BOD , 

suspended s o l ids , o i l s  and grea ses , and me tal s .  
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b .  Groundwater 

Groundwa ter may suffer degradat ion from the s ame pos s ib le cau s e s  as surface wa ter.  The d ive rted 

runoff  wh ich woul d  go to increase the flows of s treams woul d  decrease the flow o f  Royal Spr ing . Re-

mov ing 40 perc ent of the land are a  in the indu s trial  s ite from the recharge zone wou l d  resul t in a 

year ly vo lume reduc t ion of 0 . 1  c f s .  At an ave rage spr ing f l ow of 25 c f s ,  this  wou l d  be a reduc t ion 

of 0 . 4 percent . Th is  woul d  h ave a neg l igible e f fect on the f l ow of Royal Spr ing . 

c .  Air Emiss ions 

Air emi s s i ons from the ga s i f ier and the user-indu s t r ies woul d  be s l igh t after ins t a l l a t ion of 

a ir po llut ion control equipment . Flaring a t  the ga s if ier woul d  occur for approximately  three consecu-

t ive hours per year . Part icu l a t e  emi s s ions woul d  amount to approxima tely 0 . 0 9  tons/year ;  NO em�s
x 

s ions wou l d  amount t o  approxima tely 0 . 1  tons/yr ; and SOx emi s s ions woul d  amount to 0 . 2  tons /yr . 

Emi ss ions from comb u s t ion o f  the produc t gas by the user-indu s tries  wou l d  be neg l ig ib le .  Ni trogen 

oxide emi s s i ons woul d  amount to 38 t ons /year . Other proc e s s  emiss ions from u se r-indu stries  wou l d  amount 

to approxima tely  225  t ons/yr of part iculates , 470 t ons /yr of fluoride s ,  0 . 1 24 tons /yr of carbon monoxide , 

0 . 0 2 6  tons /yr of hydrocarbons , 0 .4 7 4  tons /yr nitrogen oxide s ,  9 . 0  tons / yr of condens ib le s .  and 5 . 4 tons /yr 

vo la t i l e s .  

d .  No ise 

Amb ient sound leve ls  due to operat ions of the industrial  f a c i l i t ies in the park wou l d  inc rease 

s omewhat . The maj or no ise  increase woul d  re sult  from c rush ing and gr ind i ng operat ions at the ga s if i-

c a t ion pl ant and from incoming trains that woul d  emi t sounds twice a month that wou l d  be an irritant  

to  those  nearby.  

e .  Sol id Was te 

Potential  adve rse impac t s  of s o l id waste  generat ion wou l d  be mit iga ted by a perm i t  des ignating 

proper d isposal  o f  the sul fur cake and tars and oi l s .  The former wou l d  be suitab le for sanitary l and-

f il l ing .  The l a t t er contain carc inogenic component s and wou l d  have to be disposed of in a spe c i al 

land f i l l  capab le of hand l ing hazardou s  was tes . Prov i s i ons for such land f i l l s  have been made by the 

State of Kentucky . 

f .  Terrestrial  Ecosys tems 

Air emi ss ions wou l d  have a minor e f fect on vege tat ion and wild l i fe in and near the industrial  park . 

Emi ss ions from veh icu l ar traf fic wou l d  h ave the greates t e f fect . Hydrocarbon , pa rt icu l a t e , and s u l fur 

oxide emi s s i ons woul d  not produce any not ic eable e f fect on vege t at ion.  Pro j e c ted nit rogen oxide leve ls 

woul d  cause reduced gr owth and leaf les ions . Le ad concentrat ions from veh ic le emi s s ions woul d  tend 

to be bound to the c l ay fract ion of s o i l s  and not to enter the food chain.  
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CHAPTER V I I I  

ALTERNATIVE S T O  THE PROPOSED ACTION 

A.  Purpose 

Th is chap ter ident ifies  reasonab ly ava ilab le alt erna t ive s to the cons truc t ion of the low- Bt u  coal 

g a s i f ier.  pos s ible  a l t ernat ives inc lude no ac t ion , bu ilding the gas if ier  at  a di fferent s i te �n the 

Georgetown area , b u i l d i ng the gas i f ier at  a di fferent s i te outside of the George town are a ,  and deve lop ing 

the indus t rial  park wi thou t the gas i f ie r .  

B .  Me thod 

The me thodo logy of th is chap ter is to de sc ribe and examine each of the al ternative act ions and 

ident i fy the changes in impacts  wh ich woul d  resu l t  from e ach act ion.  

C .  Organizat ion 

Sect ion D describes the no ac t ion al ternat ive . Sect ion E describes the a l t ernat ive o f  bu i l ding 

the ga s i f ier at anothe r s ite  in the George town are a .  Sect ion F describe s the cons truc t ion of the gas if ier  

a t  a site  beyond the  George town area. Sect ion G covers the a l t erna tive of deve lopment of the indu strial  

park withou t the gas if ier as a source of energy.  

D .  No Ac t ion 

The no act ion a l t erna t ive as sume s that neither the industrial  p ark nor the ga s i f ier  wou ld  be con

s truc ted . In this  ins tance , the s ta tus quo woul d  be ma int aine d .  None of the impacts  iden t i f ied in 

previous chap t ers wou l d  occur . 

The greates t impac t s  in the no ac t i on alt erna t ive wou l d  be to the deve loper and the Department 

of Energy .  Agreements be tween DOE and Irvin Industrial  Deve lopment would  be canc e l led . Irvin Indu s

trial  Deve lopme nt ' s  op t ion to purchase the land from Indu s tr i a l  Deve lopment , Inc . woul d  exp ire . 

However ,  the no ac t ion a l t erna t ive does not me an that the area wou l d  no t at some t ime in the fu ture 

be deve loped in an indu strial  fashion. Th� ac reage wou l d  s t i l l be zoned indu s tr i a l  and be owned by 

Industrial  Deve lopme nt , Inc . They may choose to deve lop the land at any t ime in ac cordance with local  

zoning and land use  criteria.  

The Department o f  Energy is  v i t a l l y  intere s ted in the  deve lopment of new technologies wh ich cou l d  

prov ide new sources o f  environme ntal ly ac ceptable  fue l .  Low- Btu c o a l  gas i f icat ion is  one such tech

nology.  If th is gas if ier  �s no t bu i l t , much knowledge tha t wou l d  be ga ined as to the feas ibil ity o f  

th is  techno logy wou l d  no t b e  generated . Also , s tud ies and experiments  wh ich woul d  be performed by 

the Kentucky Center for Energy Research would  be e l iminated . Cons equent ly , a va luab le data base wou l d  

be los t .  
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In res ponse to the PON , several proposals  b e s ides  the one prepared by l ID we re submi t ted . The 

mo s t  promis i ng s ites we re v i s i t ed .  I f  the no ac t i on alt ernat ive were to b e  real ized i t  i s  pos s ib le 

that D OE could select  one of the other p lans . Howeve r ,  the t ime , e ffor t ,  and monies already expended 

on the Geor ge town proj ect  woul d  be los t .  

E .  Cons truc t ion o f  Gas ifier and Industrial  Park a t  an Al ternate S i te i n  the George town Are a  

I n  accordance w i th the Counc i l  o n  Envi ronmental Qua l i ty ( CEQ) memorandum , t h i s  alt ernat ive mu s t  

b e  examined in de t a i l  because of  the pr ime farmland issue .  The areas zoned indu s tr ia l  i n  Ge orge town 

are shown in F igure V I I I- I . Ano ther indus tr i a l ly zoned area ( D e lapla in) exis t s  to the north of Lemons 

Mil l  Road ( here i n  known as Area 1 )  and a long Inters tate 75 ( here in known as Area 2 ) . 

The deve loper of the De laplain area can o f fer  severa l attrac t ions to indu s t r ie s  which do not exis t  

a t  other indu s t r i a l ly zoned parcels of  land .  This park does not ge t i t s  water from the George town 

Mun ic ipal  Water and Sewer Serv ice but from the Kentucky-Ame rican Water Company . Also , the deve loper 

owns and operates h i s  own sewage treatment plant . However ,  county o f f ic ials  b e l i eve this plant is 

inadeq uate to  mee t  current demands , and L i t t l e  Eag le Creek , its d i scharge po int , is experienc ing s evere 

degradat i on ( Moody , 1 9 78 ) . 

Re location of the propo s ed act ion to the Delap l a in area wou l d  le s s en some impacts  and heigh ten 

others . Since the recharge zone of  Royal  Spr ing l ies to the sou th of  Lemons Mi l l  Road , impact s  to 

Roya l Spr ing dur ing cons truc t ion and operat ion of the gas if ier wou l d  be e l iminated . However ,  North 

Elkhorn Creek flows between Area 1 and Area 2 .  Due to its proximi ty to the park , the pos s ib i l i ty of 

contamina t ing its waters wou l d  be greatly  increased ( Mood y ,  1 9 78 ) . 

Th is othe r indu s t rial park a l s o  contains pr ime farmland ; 5 5  percent of the more than 400 acres has 

been so de s ignated . ( This  is a sma l ler percentage than the 83 percent found in the proposed s ite  south 

of Lemons M i l l  Road . )  Moreove r ,  mos t  of this acre age is found in the middle of the De lap lain park . I t  

i s  pos s ib le that l ID cou l d  purchase 1 74 c ont iguous nonpr ime farmland acres i n  the De laplain indu s t r i al 

are a .  

The e a s e  w i th wh ich Irv i n  Indu s tr i a l  Deve l opment c o u l d  relocate the gas if ie r  i n  the other indu s t ri al 

park area depends upon whether they could  purchas e su ffic i ent acreage at a pr ice equa l  to or be low 

that of the 7 . 1  acre t ract  wh ich they have an opt ion t o  buy. lID would l o s e  the ab i l i ty to determine 

what indus tries  woul d  inhab i t  the indus trial  p ark . Proper coordina t ion w i th the deve lopers o f  the 

other park and industries that wou l d  be us ing the produc t gas wou l d  be nece s s ary to ens ure opt imum 

use o f  the fue l .  

Alterna t iv e l y , Irvi n  Indu strial  Deve lopment ,  Inc . could  choose t o  purchase  a n  equiva lent amount 

of  l and ( 1 74  acre s )  as  that contained in the present s ite and deve lop it much a l ong the s ame l ines 

as  now env i s ioned . 
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Th i s  pos s ib i l i ty wou l d  depend upon ava ilabi l i ty of  1 7 4  c ont iguou s acre s and the wi l l ingne s s  of the 

current owner to sel l the land at  a price acceptable to Irv i n .  Because of adva ntage s to potent ial 

i ndustr ial  occupants ( a s sured water supply from Ke ntucky-Ame r i can Water C o . , e x i s t ing was tewa ter treat

me nt fac i l ity , and tax break s )  this acre age is s e l l i ng a t  a price five t ime s greater than othe r areas 

( Mo ody , 1 9 78 ) . 

The Sou thern Rai l r oad l i ne runs adj acent to industrial  Area 1 north of Lemons Mi l l  Road and Inter

s tate  7 5  runs through the middle of Area 2 .  Highway trans portat ion prob lems wou l d  be about the s ame 

as tho s e  encountered in cons truc t ing the indus trial  park on the s ite  present ly unde r cons idera t i on if  

the ga s if ier we re located in Area 1 .  They wou l d  be nearly e l iminated if  the ga s if ier  were loc a t ed in 

Area 2 .  Al l cons tru c t ion ma terials , heavy equipme nt and coal  supp l i es c ould  be brough t in v i a  the 

inters tate  h ighway and access  road , and t raf f ic patterns in George t own woul d  suffer  l i t t l e  or no di srup

t ion.  

F .  Construc t i on of  Gas i fier and Indus t r i a l  Park at S i t e  Beyond the George town Area 

The coal tha t  woul d  feed the ga s if ier would  come from Breath i t t  C ounty , Kentucky . Many argue that 

the gas i f ier shoul d  be located at  a s i te wh ich is  much c loser  to  the source of fue l .  Trans port a t i on 

o f  the coal ove r  the 200  m i l e s  wou ld be e l iminated . Howeve r ,  that coal used for exp e r imentat i on woul d  

s t il l  have to  b e  transported v i a  truck or r a ilroad . 

The maj o r  barrier  to the cons truc t ion of the gas ifier at any s ite  i s  the exi s tence o f  cus tomers 

within a sma l l  rad i u s .  Low-Btu gas c annot  economical ly be pumped more than a few m i l e s .  Consequent ly , 

a l l  u sers o f  the gas mus t  be located w i thin two or three m i l e s  of the ga s i f ie r .  It is this l imi tat ion 

wh ich make s low- B tu gas a good fue l for the members o f  an indu s t r i a l  p ark . 

Two a l t ernat ive s wou l d  exi s t  if i t  be came nece ss ary t o  relocate the ga s i fier nearer the source 

of fue l .  The f irs t wou l d  be to locate the ga s ifier  w i th in an exist ing i ndustrial  park .  It  is almo s t  

certain  that exi s t ing manu facturers i n  areas c lo s e  to  coa l mines have been de s igned to  der ive the i r  

energy from d i re c t  comb u s t ion of  coa l .  Retro! i t t ing o f  the s e  faci l i t ies  so  that they may burn low-Btu 

gas wou l d  be cos tly  and t ime consuming . 

An op t imum s i tuat ion woul d  exi s t  i f  the indu s tries  can be ou t f i t ted t o  use  the ga s ini t ia l l y .  The 

second alt erna t ive woul d  be to recrea te  the ga s i f ier  and make-up of the industrial  park at the new l o c a

t ion.  The feas ibi l i ty of this wou l d  depend mos tly upon the ava i labi l i ty o f  land a t  a price  ac ceptab le 

to  the deve loper and the deve lope r ' s wi l l i ngness  to re loca t e . 

G .  Deve lopment o f  Indus t r ia l  Park Without Gas i fier 

If the ga s i f ier is no t bu i l t , the industrial  park wou l d  deve lop anyway . The area in que s t ion has 

been zoned i ndu s trial  s ince 1 9 7 3 . Indus tr ia l  Deve lopment , Inc . purchased the land w i th that knowledge , 
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Tab le V I I I- l .  Park Make-Up Wi thou t Coal G a s if ier 

Typical  Company 

1 .  Seat Belt  Manu fac turer 

2 .  Garment Manu facturer 

3 .  So f t  Drink Bot t l ing 
P lant 

4 .  Commerc ial Warehou s ing 

5 .  Lumber Yard and Cu s t om 

6 .  Commercial  Electric  
Parts  and Service  

7 .  Truck and/or Farm 
Imp lement Dea le r ,  1 0  
acres required for 
show room , service  
and ou t s ide s torage . 

8 .  Paper Produc t s  
Manu facturer 

9 .  Rema ining 17 l o t s  
wou ld be so ld for 
l igh t manu fac tur ing 
and as semb ly operat ions 

TOTALS 

Area 
Requ irements  

70 , 000 s q .  f t .  

1 00 , 000 s q .  f t .  

1 25 , 0 0 0  s q .  f t .  

225 , 000 s q .  f t .  

7 Acre s Total 
( inc lud ing sheds , 
mi l l  and o f f i c e s )  

20 , 0 00 s q .  f t .  
5 acres required 
for s t orage 
and t rucks .  

2 5 0 , 000 s q .  f t .  

*Mo s t  economical fue l w i th ga s not ava ilab le . 

Source : T. E .  Lohr , 1 9 7 7 .  

Numb er 
Employees 

400 

5 2 0  

80 

10 - 1 5  

2 0  - 25 

20 - 25 

1 00 - 1 5 0  

1 0 0  - 1 5 0  

1 660 - 1 9 30 

Energy Requirements 

E lectric  for heat ing , 
air cond i t ioning , l igh t ing 
and powe r .  

Same a s  Seat B e l t  Manu facturer 

*Coal-f ired s team boilers 
200 b il l ion Btu/ye ar plus  
electric  for ligh t ing 
and power equipment . 

*Fuel  o i l  or prop ane 1 8  
b i l l ion Btu/yr . p l u s  electric  
for  ligh t ing and office  air 
cond i t ioning . 

Electric  for heat ing o f fice , 
air  cond i t ioning , l igh t ing and 
power equipment.  

Electric  for  heat ing , air 
cond i t ioning and powe r too l s .  

Electric  for heat ing , a ir 
cond i t ioning and powe r tools . 

*Coal-f ired s team boi lers 
300 b i l l ion Btu/yr. plus 
e lectric  for air  cond i t ioning , 
ligh t ing and equipment .  

*Electri c  for air cond i t ioning , 
and equipment , fue l o i l  or 
propane for heat ing and 
proces s ing ( 136 Btu/year ) . 

a .  E l e c t r i c  - unde f ined 
b. Coal-f ired b o i lers 

500 B i l l ion Btu/year 
c .  Fue l  O i l  or Propane 

1 5 4  B i l l i on Btu/year 
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had it p l a t ted , and construc t ed a ma in road through the park. Industrial  Deve lopment , Inc . ' s  act ions , 

the locat ion of the park ad j acent to the rail road and near an interstate  h ighway and the presence 

of three other p lant s make the chances of  chang i ng the zone back to agr icul tural remo te ( Snyder , 1 9 7 7 ) . 

Cance l lat ion of plans to b u i l d  the gas i fier woul d  only delay s tart-up t ime of the park . 

In the event that the gasif ier is not buil t ,  Irvin Industrial  Deve lopment has comp i l ed a l i s t  

o f  probable inhab i tants o f  the park . Th is l i s t  i s  shown in Tab le V I I I- I . l ID ma int a ins that if  the 

gas i f ier does  not provide energy to the indu s tries the charac ter of the indu s tr ies wou l d  change sub-

s tant ia l ly , becoming more empl oyee inten s ive and less  energy dependent . The number  of emp loyees would 

be four t o  f ive t ime s greater ( 1 660- 1 9 30 persons ) than the number i f  the park is deve loped with the 

gas i f ier ( 426-532 persons ) .  However ,  the energy needs of the nonga s if ier park pos tulated by l ID show 

no grea t increase over that required by the gas i fier park ; 500 b i l l ion Btu/yr for the park with the 

g a s i f ier and 600 b il l ion Btu/yr for the park wi thou t the gas if i e r .  Electrical  requirement s are unde-

f ined in both ca s e s .  Energy needs woul d  b e  suppl i ed by c oal-f ired bo ilers and fue l o il or prop ane . 

To the ext ent that coal  wou l d  be u sed , it woul d  s t i l l  have to be transported from coal produc ing areas . 

No ana l y s is has been conduc ted t o  conf irm or deny the pos tulated increase in p ark emp loyees , how-

eve r ,  i f  th is increase were real ized , it woul d  have a greater soc ioeconomic  impact on George town . 

Impac ts  ident i f ied in previous ch ap ters woul d  be heigh tened . The fire department woul d  have to be 

upgraded to  a ful l-t ime work force and new fire- f igh t ing equipment and t rucks purchased . The hous ing 

short age wou l d  be even more acute . Whether local  bu ilders could keep up with the inf lux of peop le  

would  depend upon  the rate at  wh ich the indus t r ial p ark fil le d .  The eigh teen month lead t ime provided 

by  c ons truc t ion  o f  the ga s i f ier woul d  be e l iminated . The school system ,  wh ich would be marginal ly ade-

quate for the 500 emp l oyees proj e ct ed for the indu s trial  park with the gas if ier wou l d  be ove rburdened 

with the addi t i onal 1 000 emp l oyees s l ated for the non-gas i f ier park . 

H .  Re ferenc e s  

Council  o n  Environment a l  Qua l i ty ,  D i rec t ive f o r  Heads of  Federal Agenc ies : Cons idera t i on of Pr ime 
Farmland in Environme ntal Impact S t a t ement s ,  1 9 7 7 .  

Lohr , T . E . , 1 9 7 7 , Irvin  Industrial  Deve lopment , Inc . , Correspondence Oc t obe r 1 1 .  

Moody , s . , 1 9 78 , George town P l anning and Zoning Commi s s ion , pe rsona l  communicat ion. 

Snyde r ,  Robert L . , 1 9 7 7 , George town P lanning and Zoning Commis s ion ,  persona l communicat ion.  
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CHAPTER IX 

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN' S 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG

TERM PRODUCTIVITY 

A .  Purpose 

Th is chap ter summarize s the trade-o f fs be tween short- and long-term e f fe c t s  of  the proposed act ion . 

Th is summary inc ludes a de s c r i pt ion o f  the extent to wh ich future opt ions may be fore c losed . 

B .  Me thodology 

" Short-term" and " l ong-t e rm" do not re fer to any s pe c i fic  period of t ime but are viewed in terms 

o f  the re l a t ive t ime s pans appropr iate to env i ronmen t a l l y  s ign i f icant consequences of the proposed 

act ion . Impl i c a t ions o f  the propo s ed act ion are cons ide red in the cont ext o f  long-t erm change s that are 

like l y  to occur in env i ronmental  sys tems . Impa c t s  ident i fied in Chapter V were revi ewed , and their 

e f fe c t s  were ext rapo lated on future generations . 

C .  Organizat ion 

S e c t ions D and E discuss  the short- and l ong-term e f fe c t s  on the phys ical and b iological  environ-

ment and the socioe c onomic  env i r onment , respect ive ly . 

D .  E f fe c t s  on the Phys ical  and Bio logica l  Environment 

1 .  Soils and Land Use 

Curren t l y , mos t  of  the indus trial  s i te is unde r cult iva t ion . Howeve r ,  in 1 9 7 3  the George town-

Scot t  C ounty P lanning Commi ss ion rezoned the acre age from Agr icu l tural- l  to Indu s t r i a l .  Cont inued 

c r op-gr owing on the s ite  is not in keeping wi th the p l ans and goa l s  s pec i f ied in the Phys ica l Develop-

ment P l an ( Sc ruggs and Hammond , Inc . , 1 9 74) . 

Howeve r ,  there has been a recent surge o f  concern about the l o s s  of farmland . Farme rs are now 

c u l t iva t ing 3 6 7  mi l li on ac res and approach ing the 385  mi l l i on acres ul t ima tely ava i lab le for cu l t ivation .  

The nat i on i s  l os ing approximately  2 . 7  mi l l ion acres per ye ar t o  inc reas ed urbani z a t i on and industria l i-

z a t i on .  Approxima t e ly 1 . 3 mi l l i on acres per year are be ing added to agr iculture through expanded irri-

gat ion , drainage , land-c learing , and deve lopme nt o f  dryland farming . Thus , there is a ne t los s o f  1 .4 

m i l lion ac res o f  cropland annual ly ( C otner , 1 9 7 7 ) .  

In res ponse to this concern , the Counc i l  on Environmental  Qua l i ty ( CEQ) has require d  that a l l  

env i ronmental  impact s tatement s wr i t ten for Federal act ions inc lude agr icultural land cons iderat ions . 

In conj unct ion wi th this , CEQ has s ta ted that those farmlands shoul d  not be " irreve rs ib ly c ommi tted 

to  other uses un less  other nat ional int eres ts ove rr ide the impor t ance of preserva t ion  or otherwise  

outwe igh the  env i ronmental  bene f its  de rived from their  protec t ion . "  
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Als o ,  the Department of Agr icu l t ure has been dire c t ed to perform an inventory of farmlands and 

de termine wh ich are pr ime or unique . Criteria for these ca tegories were pub l i shed in the Federal  Regis ter  

on  August  23 , 1 9 77 . Accord ing l y ,  the  Kentucky S o i l  Conserva t ion Service  c la s s i f ied 5 8 , 000 acres  in  

S c o t t  County as  pr ime farmland . One hundred forty- four acr e s  in the  p ark , inc lud ing the  7 . 1  acre  ga s i

fier  s it e ,  fa l l  into this  c la s s i fic a t i on .  An unavo idab le long- t e rm  e f fect , i f  the gas i fier and the 

indu s tr i a l  p ark are deve loped , woul d  be that the opt ion to  u se these lands for agr icul t ural  purposes  

wou l d  b e  fore c lo s e d .  Also , an unknown amount  of add i t ional pr ime farmland acre age surrounding the 

indu s t r i a l  p ark wou l d  be removed from agricul tural uses due to ind i re c t  e f fe c t s  of  the industrial  park . 

Add i t ional ly , that land are a required for land f i l l ing woul d  be removed from other use s dur ing i t s  

l i fe t ime . That land f i l l wh ich accep ted the hazardou s was te s  ( carc inoge nic o i l s  and tars ) c o u l d  no t 

be used for re s ident ial or agr icu l tur al purposes  after c l osure . Pub lic  access  woul d  be res tric ted . 

The s e  repres ent long-term e f fec t s . However , the indu s trial  park woul d  not be s o l e l y  res pons ib le for 

the exi st ence of the s e  land f i l l s .  The Scot t County l and f i l l  accep ts  was t e s  from many sources in the 

area and the hazardou s was t e  land f i l l  woul d  ac cep t  was tes from other manu facturers in Kentucky . Both 

o f  them wou ld exi s t  whether or not the ga s i f ier and indu strial  park d id .  

2 .  Wa ter 

Ove r 1 ,000 , 000 gal lons o f  wa ter wou l d  be required by the ga s ifier  and the indu strial  park each day . 

Th is  v o l ume of water wou ld not be ava il ab le for agr icu l t ural , indu s t r ia l , comme rci a l , or r e s i dent ial uses  

for  the  l i fe t ime of the  park . However , mos t  of  th is water wou l d  not be  c onsumed by the  indu s trial  

processes  and wou l d  be returned to  the hydros phere . Conseq uent ly , i t s  use  by the industrial  park repre

sents on ly a short-t erm e f fect  to the natural environment in the que s tion of wa ter ava ilab i l i t y .  

I f  the indu s tr i a l  park we re t o  not u s e  water from t h e  Kentucky-Ame rican Water Company , the wa ter 

supply and wa ter t reatment fac i l it ies of George town woul d  be s everely over t axed by the demand put on 

them by the industrial  p ark . Howeve r ,  the need cou l d  be me t by bu il ding another reservoir and by up

grading the exi s t ing t reatment fac i l i ty .  I t  has a l re ady been re a l i zed that the se  represent potential 

p r ob lems with or wi thou t park demand s .  The cons truct ion o f  anothe r re servoir has been recommended 

and is in the early pl anning s tage s .  A 2 0 1  s tudy ( Proctor , Dav i s  and Ray , 1 9 7 7 )  on the are a has been 

completed and the mos t  appropriate  avenue for upgrad i ng the water treatment p l ant ident if ied . Thu s ,  

the wa ter demand of the indu s t r i a l  p ark wou l d  n o t  create the prob lem b u t  cause at tent ion t o  b e  focused 

on it and perhaps ha s t en remedial  act ion. Any s tress  created by the demand woul d  be short-term .  

Both sur face  and gr oundwater qua l i ty woul d  b e  degraded . Although the b e s t  ava i lable wa s t ewa ter 

treatment tech nol ogy woul d  be ins tal led by each user-indu s try , c omp l e te removal  of  each po l lutant woul d  

not be pos s ib l e .  Those  wh ich are no t removed wou l d  be di scharged to sur face waters . Water qua l i ty 
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degr adat ion would cont inue as long as  the park is  in exi s t ence . However ,  even if a l l  aqueous emi s s ions 

from the park we re to  cease , that mas s  of  po l lutants already emi tted wou l d  s t i l l  be in the sys tem . 

The period o f  t ime required for the hydrosphere to re turn to a pr i s t ine cond i t ion is unknown . Th is 

represents a long- t e rm  e ffect . It  is not foreseen that water qua l i ty wou l d  be so  impaired that Royal 

Spring or  North E lkhorn Creek c ould  not serve as dr inking wa ter suppl ies . 

3 .  Air 

Des p ite  the ins ta l lat ion of  the mo s t  up- t o-date air  emi s s ion control equipment , degradat ion of air 

qua l i ty in the local area wou l d  occur . Some damage to plants is certain.  Humans may experience de

grada t i on of health inc lud ing increased r isk of contact ing cancer from long-term exposure to po lycyc lic  

a roma t ic hydrocarbons and t race e l ement s which wou l d  be emi t ted dur ing the  gas i f icat ion proces s .  

However ,  o f  the pos s ib l e  kinds o f  emi s s ions , carbon dioxide , c arbon monoxide , trace elellients , 

sul fur d i oxide , nitrogen oxide , hydrocarbons and resp irable  part iculates , only c arbon monoxide would  

rema in in  the  atmosphere for  an  ext ended per iod of  t ime . The other cons t i tuent s woul d  be oxidized or 

combined wi th water vapor and return to the earth ' s  surface as prec ip i t a t ion.  Thes e  react ions would  

prec lude any s igni f icant long-t e rm  e ffects  on  the  a tmo sphere . 

There is some evidence ( Massachusetts  Ins t itute of Technology , 1 9 7 0 )  that the wor ld ' s supply o f  

carbon d ioxide is o n  the incre a s e .  The impl icat ions o f  t h i s  increase are not known . Howeve r ,  the 

quant ity of carbon d ioxide that woul d  be cont ributed by the gas i f ier and user-indus tries  wou l d  be only 

a minor percentage o f  that cont ributed by o ther source s .  

4 .  Terrestrial  Ecosys tem 

There are seve ra l short- and long-term effects  to the biota  at the propos ed s it e .  Almo s t  al l 

exi s t ing veg e t a t ion would  be remove d .  Wil d l i fe inh ab i t ing the area ( s qu irrel s ,  rab b i t s , mice , qua i l )  

wou l d  be forced to rel o c a t e .  Those  botanical species  wh ich wou l d  b e  planted during landscap ing a c t ivi

t ies wou ld not provide sui table wildl i fe hab i tat . Thu s ,  the use of  this acreage by  species current l y  

exi s t ing there wou ld be fore c lo s ed . The repopulat ion of the area b y  c i ty-dwe l l ing s pecies  such as  p igeons 

wou ld be a long-term e f fe c t .  

A s  individual s  inhabit ing t h e  propo s ed s ite re loca ted there wou l d  be , at  firs t ,  c rowd ing , greater 

compe tit ion for food , interrupt ion o f  breeding patterns , and interrupt ion of preda to r-prey re lat ionships.  

Th is , howeve r ,  would be  a short-term e f fec t ,  and thes e patt erns would be rees tab li shed af ter integra

t ion of the ind ividua l s  int o the commun ity . 

Air em iss ions woul d  have a cont inu ing long-t erm e f fect on nearby vege tat ion. Veh icle  emi s s ions 

wou ld increase  leve ls of SO
x

' NOx ' and carbon monoxide . The NO
x 

emi s s ions wou l d  cause reduced growth 

of and leaf  les ions on roads ide vege tat ion . 
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5 .  Aquat i c  Ecosys tem 

Long- and short- t e rm  e f fec t s  woul d  be d i re c t ly related to wa ter  qua l i ty .  Although concent ra t ions 

of  p o l lu tants d i s ch arged f r om f ac il i t ies  in the indu s trial  p ark woul d  not harm aqua t i c  organisms , i t  

is  pos s i b l e  that some of the organisms and f ish cou l d  b ioaccumulate  some of the me tals  or othe r sub-

s tanc e s .  I f  these f ish we re consumed by humans o n  a regu lar bas is , they migh t represent a threat t o  heal th.  

E .  Effec ts  on the  Soc ioeconomic Env ironment 

None of the ant icipated e f fe c t s  on the soc ioec onomic environment woul d  be long-t e rm  or irreparab le . 

Thos e fac i l i t ies  wh ich woul d  have to be upgraded , i . e . , the f ire department and hou s ing , are bare ly 

adequate for the exi s t ing popul a t ion.  I t  is  un like ly that George town wou l d  experience zero  gr owth 

in the next few years even wi thout the gas ifier  and the industrial  park. These social  s ervi ces woul d  

h ave t o  b e  improved t o  accommodate norma l growth rates . 

I t  is not expected that cons truc t ion o f  the industrial  park wou l d  cause the increa s e  in popula-

t ion to occur suddenl y .  Seven t o  t e n  ye ars wou l d  b e  required f o r  cons truc t ion and the growth i n  popu-

l at i on wou l d  occur ove r this  t ime frame . Any l o s s  of social  amb ience wou l d  be short- t e rm  and wou l d  

occur at  t h e  s tart-up o f  each fac i l i ty .  The prof ile  of  t h i s  " lo s s" wou l d  drop o f f  a f t e r  a n  ini t ia l  

period o f  s tabi l i z a t ion and int egr a t i on o f  the newc ome rs int o  the society .  

Energy is  not a renewab le resource . Los s  of  the energy consumed annually  by  the  occupant s o f  the 

indu s t r i a l  park wou l d  be permanent . Howeve r ,  this  energy wou l d  be used to  fue l p l ants that woul d  be 

produc ing goods to be ult imately  c onsumed by the nat iona l population.  

F.  Re ferences  
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CHAPTER X 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RE SOURCE S THAT WOULD OCCUR AS A RESULT OF THE 

PROPOSED ACTION 

A .  Purpose  

Th i s  ch ap ter qua l i ta t ive ly and q uant itat ive ly assesses  th e i rreve r s ib le and irre trievable commit-

ment o f  resources th at wou l d  occur as a result  of the deve lopment of the indu s tr ia l  park and the low-

Btu coal  gas if ier . 

B .  Methodology 

The re sources used dur ing the cons truc t ion and operat ion phase of this proj ect  we re ident i f ied . 

The main areas examined were ma ter ials , manpowe r ,  c ommitment of land , and feeds tocks . Commitment of 

these resource s was quant i f ied as  much as pos s ib le .  

C .  Organizat i on 

Sect ion D describes  the consump t ion of materials dur ing con s truc t ion . Sec t ion  E d i scu s s e s  the 

c ommi tment of raw ma terials inc luding coal . Sect ion F discusses  labor needs . Sect ion G cove rs commi t-

ment of l and . Sect ion H addres ses loss  of  wa ter qua l i ty .  Sect ion I examines loss  of b io t a .  Sec t i on 

J addre s s e s  l o s s  o f  soci oe conomic  s tatus  quo . 

D .  Commitment o f  Bui ld ing Mat e r i a l s  

Cons truc t ion o f  bu i l d ings and p avement of roads and park ing lots  wou l d  commi t ma ter ials ; b e tween 

25 and 50 percent ( 43 to  87 acre s )  of the park would be paved . The total  amount of building area in the 

park wou l d  be approxima t e ly 7 2 0 , 0 00 s quare feet . K inds and amoun ts  of  ma terials  that wou l d  be expended 

in the cons truct ion of the gas if ier and indu s tr i a l  park are quant i f ied in Tab le V-4 .  For convenience 

the informa t i on i s  repeated b e l ow :  

Cons truc t ion Materials  Required 

Formed Concrete 730 , 000 cub i c  yards . 
Structural Steel 6 , 000 t ons 
Me tal Doors and Other 

Metal  Produc t s  1 2 , 000 tons 
Wood 1 , 1 36 , 000 s quare feet 
Roo f ing 1 , 1 7 2 , 000 s quare feet 
Glass  1 , 200 , 0 00 s quare feet 
Plaster  1 , 1 20 ,000  s quare feet 
Tile and Res il  ien t 2 , 326 , 0 00 s quare feet 

Floor ing 
Acou s t ical  Cei l i ng 1 , 2 7 8 , 000 s quare feet 
Paint 2 , 300 ga l lons 
P lumb ing and Spr ink l i ng 2 , 2 7 5 , 000 l i near feet 

Sys tem 
Heat ing , Vent ilat ion,  Air  2 1 5  t ons 

Condi t ioning Sy s tems 
E l e c t r ical  Wiring 1 , 1 25 , 000 l i near feet 
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Cons truct ion ma terials  commit ted to the fac i l i ty woul d  inc lude concret e ,  b oth c a s t  in p lace and pre

c as t ,  e lectrical  wire and swi tch ge ar , ins truments , glass  for windows and door s , asph a l t  pav i ng ma te

r ials , rubber and ma s t ic caulking , l igh t f ixtures , and int erior and exterior pain t .  

E .  Comm i tment  o f  Raw Materials  

The maj o r  nonrenewab le resource that  wou l d  be consumed by the ga s i f icat ion fac il i ty woul d  be 

coa l .  An e s t imated 2 6 , 280 t ons of  coal  woul d  be consumed each ye ar by the fac i l i ty .  The source of 

coa l wou ld be the Elkhorn #3 seam in  Breath i t t  County , Kentucky. At the current rate of consump t i on ,  

there is a 200-year supply o f  coal  ava ilab le from that area.  

Tot a l  nat iona l reserves of  c oal are e s t imated to be more than 400 b i l l i on tons . Of this , 280 b i l l ion 

tons are cons idered to be recoverab le . In Appalach ia , the nat ional res erve of c oal amounts  to 1 0 5  

b il l i on t o n s  w i t h  6 7  b i l l i on tons be ing recoverable ( E RDA , 1 9 7 7 ) . I f  the gas if ier  operates for f i f ty 

years approximat e ly 1 , 300 , 0 00 tons of coal woul d  be used , 0 . 0003  percent of the total  national res erve 

and 0 . 0005 percent of the total  rec overab le res erve . 

Coal u sed at the fac i l i ty would  not be los t in the s tr i c t e s t  sens e .  I t  woul d  b e  c onve rted t o  

another fue l ;  g a s  with an energy c ontent of  1 5 0- 1 6 5  Btu/ s c f .  The convers ion effic iency o f  the ent ire 

gas i f icat ion proc e s s  is approximately  80 percent . Use of  coal in this  manner wou l d  cons erve approxi

ma tely  59 , 3 20 barrels of  #2 fue l o i l/ year or 290 , 0 00 mi l l i on cub ic feet (mc f )  natura l  ga s/yea r .  

O ther raw ma terials  consumed b y  t h e  gas i f icat ion proc e s s  would  be 1 0  t ons/year of soda ash , 0 . 5-

0 . 7 5  t ons/year o f  g lycerine inh ib i ters , and 1 14 gal lons/hour of make-up water . Ac tual ly , 7 2 ,000 gal lons 

of wa ter wou l d  be required by the proce s s  each day. Howeve r ,  the bulk o f  this would  not be consumed 

but  treated and di sch arged . 

Raw ma terials  that wou ld be consumed in the produc t ion pr oc e s s e s  of the two gl a s s  produc ts  manu

fac turers ( g la s s  container and miniature ligh t  bu lb fac i l i ti e s )  wou l d  inc lude glass , sand , soda ash , 

l ime s tone , and f e lds par . A sma l l  amount of nonrecove rable  water ( 2 . 7 5  gal/ ton of produc t )  wou l d  be 

u sed by the glass  container manu facturer for ba tch du s t  suppr e s s ion . 

The ceramic t i le manu fac turer wou ld use tal c ,  b a l l  c l ay ,  and kao l i n .  O ther pos s ib le raw ma ter i a ls 

woul d  inc lude soap s tone , feldspa r ,  s i l ica , pyrophy l l i te , nephe l i ne syenite , wal la s tonit e ,  do lomi te , 

wh it ing and s trat i t e .  Some nonrecove rab le wa ter wou l d  be added to the batch to increase p l a s t ic ity . 

In the me t a l  heat treat ing and fabr i c a t ing fac i li ties , the maj o r  raw mater ials  wou ld be the work

p ieces and sheet stock to be acted upon. These  p ieces  wou l d  be composed ma inly of stee l ,  c oppe r ,  or 

aluminum. Other raw ma terials  wou ld be components of the ba th s .  I n  the wood fac i l i ty ,  the maj o r  raw 

material wou l d  be the wood pulp , round wood , or wood ch ip s .  
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F .  Commitment o f  Manpower 

Cons truc t ion  of the ga s i f ier wou l d  req uire approxima tely  2 1  persons for 6 6  week s .  Th is is  equiva

l e nt to  28 man-years . Cons truc t ion of the indu s tr i a l  park wou l d  require approxima t e l y  35 pers ons work ing 

for 7-1 0 years . Th is amounts  to a labor commitment of 2 6 5- 3 5 0  man-ye ars . Operat ion of the fac i l i t ies  

in  the  indus trial  park  wou l d  req uire betwe en 4 26 and 5 3 2  empl oyees ( Lohr ,  1 9 7 7 ) . Opera t i on o f  the 

gas if ier wou ld req uire 14 ful l-t ime empl oyees  for a total  of 440 to 546 emp l oye e s .  I f  the l i fe of  the 

park is 50 years th is amounts  to 2 2 , 000 to 2 7 , 300 man-years expende d .  

G .  Commitment o f  Land 

The land wh ich wou ld be used by the gas i f ie r  and the indu s trial  park ( 1 7 3 . 6  acre s )  wou ld be removed 

from o the r uses for the l i fe t ime of the park or approxima tely 50 years . Raz ing the bu i l di ng s  and tearing 

up the pavement wou l d  be required if it was nec e s s ary to return the land to agr icu l tural u s e .  Th is 

act ion wou l d  result  in cons ide rab le expens e .  

One hundred fort y- four acre s o n  the s ite have been dec lared p r ime farmland . Cons truct ion of the 

gas if ier and the park wou l d  remove th i s  acreage from agricul tural uses . Approxima te  annual  crop and 

forage product ion los ses  from the s i te wou l d  be 4880 bu she ls of corn , 95 t ons of hay , and 3 .6 t ons of 

bur ley toba c c o .  This wou l d  amount to 244 , 0 00 bushe ls  of  corn , 4800 t ons of  hay , and 1 8 0  t ons of  burley 

t obacco ove r the l i fe t ime of the industrial  park ( 50 years ) .  

Als o ,  an inde terminab le amount of  land surrounding the indus tr ia l  p ark would  be l os t  to agr icul

tural purpo s e s .  Th is woul d  be due to  the ind i rect e f fe c t s  of the proximi ty o f  indu s t r ia l  opera t ions . 

The amount of crop produc t ion l os t  from these ad j acent areas canno t be quant i f ied . 

H .  Loss o f  Water Qual i ty 

It i s  undeni ab ly true that surface and groundwater qua l i ty wou l d  be a f fe c t ed by the cons truc t ion 

and operat ion of the proposed ga s i f ier and indu s tr i a l  park. Howeve r ,  degrada t ion of water  qua l i ty 

wou l d  not occur dur ing norma l operat ions of the gas ifier  and u se r-indus t r ie s  so long as the i r  e ffluent 

d i sch arLe s did  not exceed S t ate  and Fede ral regulat ion s .  It  is  ant ic ipated that North E lkhorn Creek 

and Royal S pr ing could cont inue to serve as dr ink i ng wa ter suppl ies to Georg e t own . 

Seve re degrada t i on of Royal  Spring wou l d  occur i f  an ac c ident a l  re lease o f  the ent ire vo lume of  

un treated was tewaters occurred . In this  eve ntua l i ty ,  total  suspended s o l ids , i ron , lead , and z inc woul d  

exceed wa ter qua l i t y  s tandards . The length of  t ime that wou ld be req u i red to  flush the contaminant s 

from the system i s  not known . I f  the ga s i f icat ion sys t em we re to ru pture , a l l  Federal and State  wa ter 

qua l i ty standards wou l d  be exceeded . The spr ing c ould  no longer serve a s  a s ource of  dr inking wa ter.  
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An ac c ident al spil l of the ent ire volume of untreated was tes  into North E lkhorn Creek wou l d  result  

in lev e ls of  iron and mangane se  that exceeded water qual i ty s tandards . The effects  of  thes e increases 

woul d  be ent irely aes thetic . Ob j e c t ionab le tas tes imparted in  dr inking wa ter and s tains to porce l a in 

p lumbing f ixtures woul d  res u l t .  The length of t ime that woul d  be required to return the sys tem to  

i t s  pre-s p i l l  s tate  is  no t known . 

I .  Loss  o f  Biota  

Clear ing o f  the indu s tr i a l  park s ite woul d  re sult  in permanent lo s s  of  the exi s t ing vege tat ion 

which wou ld be inc inerated , land f il led , or  pl owed under .  For ty-n ine tons of  wood l o t  and fenc erow vege-

t a t ion wou ld be removed , and 387  tons of o ld- field  type vege tat ion wou l d  be plowed unde r .  

I t  h a s  been es t ima ted that 1 7 00 sma l l  mamma ls and 1 100  songbirds and gameb irds would  b e  forced 

to  migrate . Re located ind iv iduals woul d  experience increased compe t i t ion for space , food , and o ther 

l i fe requirements  and wou ld be more susceptib le to preda tion , d i sease , and adverse weather condi t ions . 

Thes e effects  woul d  cause a higher mortal i ty rate than normal .  

J .  Los s  o f  Soc ioeconomic Status Quo 

George town , Kentucky has exis ted s ince revolut ionary t ime s .  The inhabi tants want to pres erve i t s  

co lonial , o ld-wor l d  charm , and sma l l  town atmospher e .  Cit izen oppos it ion is n o t  direc ted so  much t o  

t�e gas i f ier as  to the indu s trial  park.  Many b e l i eve that the add i t ional popul a t ion  re sult ing from 

implementation to the proposed act ion woul d  impair  these qual i t ies of George town ; many hold a no-growth 

a t t i tude . However ,  due to its proxim i ty to rap idly growing populat ion centers , George town cannot  hope 

to ma int ain a no-growth policy .  

I t  is true that the populat ion of George town woul d  increase wi th the add i t iona l  j o b  marke t of fered 

by the propo sed manu fac tur ing f ac i l i t i e s .  Social s ervi ces ( especially  the f i re department)  and hou s ing 

wou ld have to be upgraded . Howeve r ,  the se amenities  are bare ly adequate for the exi s t ing popul a t ion , 

and the propo s ed act ion serve s to ident ify the se  problem areas rather than create them . The popula-

t ion growth related to the indu s trial  park deve lopment would  occur over a 7- to- 1 0  year period . This 

wou ld provide t ime to improve lacking social  f ac i l i t ies . Add i t ional revenues woul d  be ava ilab le for 

preserving h i s toric  areas and ma int aining a co lonial atmosphere in old  town George town .  
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CHAPTER XI 

ENV IRONMENTAL TRADE-OFF ANALYS IS 

A. Purpose 

Th is  chap t er compare s env i ronme ntal impl icat ions of  the proposed act ion and the ava i lab le a l t e r

nat ive s wh ich we re ident i f ied in Chap ter V I I I . It ident i f ies rel a t ive env i ronmental impac t s  as soc iated 

with each op t ion.  

B .  Me thodo logy 

The approach used in th is sect ion seeks to de rive a qua li ta t ive repres ent a t ion of the re lat ive 

me r i t s  of alt ernat ive opt ions ident i f ied in Chap ter V I I I  based on the ir ant icipated impact on env i ron

ment al feature s .  The reasonab ly ava i l a b le a l t e rnat ive s ident i f ied in Chap ter V I I  are no act ion ( Al

ternat ive A) , relocat ion of ga s if ier  and indu s tr i a l  park at industrial area 1 ( Al t e rnat ive B ) , reloca

t i on of ga s i f ier and industrial  park at indu st rial area 2 ( Alt ernat ive C) , reloc a t ion o f  gas i f ier 

and industrial  p ark nearer the source of  conl ( Al t ernat ive D) , relocat ion o f  gas i f i e r  in an exi s t ing 

i ndustrial p ark nearer the source of coal ( Al t e rna t ive E) , and cons truct ion of only the indus trial  park 

�n George town ( Al t erna t ive F ) . The maj o r  impact criteria  of the proposed act ion we re ident if ied and 

the potential  change examined on the bas is of implementat ion of the alternative act ions . The maj or 

impact criteria  wh ich we re examined we re s o i l s , surface wa ters , groundwa t e r ,  air , noise , s o l id was tes , 

terre s t ri a l  ecosys tem ,  aquat ic  ecosystem ,  endangered and threa tened s pe c i es , and s o c i oeconomi c s truc

ture . Way s in wh ich the impac ts  cou l d  change we re e l iminat ion of the impac t ,  no change in the imp act , 

an increase in th e magn itude o f  the impact , a decrease in the magn itude of the impact , the magn i tude 

of the impac t wou l d  not ch ange but wou ld be relocated to  an area beyond George town , and ins u f f i c i ent 

info rmat ion exis ted to  determine wh ether or no t the impac t wou l d  exi s t .  

C .  Envi ronment al Trade-Off  Analys is 

1 .  Cons truc t ion 

Table  XI-l presents a gr id compos ed of each  of  the reasonably ava ilab le a l t e rnat ives and each 

area o f  poten t i a l  impact related to cons truc t ion ac t iv i t ie s .  F o r  each c omb inat ion o f  a l t e rnat ive and 

po tent ial  impact ,  it has been pos tulated how the impact wou l d  change . 

a .  No Ac tion ( Al ternat ive A) 

The no act ion a l t ernat ive , i . e . , not bu i l ding the ga s i f ier or the indus trial  park ,  wou l d  result  

in an e l iminat ion o f  the  poten t i a l  envi ronmental and s o c i oeconomi c  impacts  in the Georgetown area.  



T ab l e  XI - I .  Chan ges i n  P o t en t i a l  Imp a c t s  Durin g Con s t r u c t ion Con s i de r in g  S e l e c t e d  
Al t e rn a t ive s 

P roj e c t e d  I mp a c t s  
Sur f a c e  Ground- S o l i d  Terr e s t r ia l  Aqua t i c Endangered 

Al t e rnat iv e s  So i l s  Wa t er Wa t e r Air No i s e  Was t e s  Eco s y s t em E c o sy s t em Spec i e s  

A = No Ac t ion E E E E E E E E E 

B = R e l o c a t ion 
to Ar ea I NC I E NC NC NC NC I U 

C = Re l o c a t ion 
to Ar ea 2 NC I E NC NC NC NC I U 

D = Reloc a t ion 
Near Sour c e  
o f  Coa l R U U R R R U U U 

E = Re l o c a t ion 
in Exi s t ing 
Indu s t r i a l  
Park Nearer 
Som- c e  of Coa l D D E D D D D D U 

F = Cons truc t ion 
of Onl y  
Ind u s t r ia l  
P a r k  i n  
George town NC NC NC NC NC NC NC NC NC 

� -�� 

Key : E Imp act wo u l d  b e  e l iminat e d  
0! C  No chan ge in imp a c t  
I Increase in magn i t ude o f  imp act 
D Decrease i n  magn i t ude o f  imp ac t  

Soc ioeconomic 
S t ru c t ure 

E 

NC 

NC 

NC 

U 

NC 

R Magn i tude o f  imp act would remain t h e  s ame b ut the imp act i t s e l f would be r e l o c a t e d  be y on d  t he 
Georget own are a  

U Exi s t en c e  or mag n i t ud e  o f  imp a c t  c annot be det e rmin e d  f rom avai l ab l e  d a t a  

:>< H I N 
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b .  Re locat ion o f  Gas i fier and Indu s t r i a l  Park a t  Industrial  Are a  # 1  ( Al ternat ive B )  and Relocation o f  
Gas i f ier  and Indu s t r i a l  Park at Indu s t r i a l  Area # 2  (Al ternat ive C )  

These  two a l t ernat ive s  woul d  result i n  n o  apprec i ab le change o f  the proposed impac t s  t o  s o i l s  in-

c luding di srupt ion and eros ion . The maj or  ear thmoving act iv i t ie s ,  grad i ng and revegetat ing opera-

t ions , wou l d  be much the s ame . The s lope in Are a  2 is s teeper than that at  the propos ed p ark s ite 

s ou th o f  Lemons Mil l Road and , because of thi s ,  e ros ion may be more intens e .  

The impacts  t o  North E lkhorn Creek wou l d  b e  magn i f ied . It runs through the se two a l t erna t ive 

areas . Cons equent l y ,  the d i s t ance that runof f woul d  cover is  much sma l ler.  The sedime nt load of North 

E lkhorn Creek wou l d  be grea t l y  increased dur ing cons truc t ion ac t ivi t ies . Impac t s  to Cane Run from 

runoff from Area 1 woul d  be decreased be cause  it is l oc ated more than a mile  to the south , twice as 

far as  the d i s t ance between the proposed s ite and Cane Run . Impacts  to Cane Run from Area 2 woul d  

be el iminat ed because North E lkhorn Creek l ies  be tween Area 2 and Cane Run. Cons eque nt l y ,  it  wou l d  

interc e p t  al l runof f from Area 2 .  Add i t ional degradat ion o f  L i t t l e  Eagle Creek woul d  occur due t o  

the inadeq uacy o f  t h e  treatment fac i l ity  operated by the deve loper o f  the De laplain are a .  Impac t s  

to  Roya l Spr ing wou l d  be e l iminated because ne ither Area 1 nor Area 2 is  located in the recharge zone . 

There wou l d  be no change in the amount of cons truc t ion rubble generated . There may be a s l igh t 

ch ange in the ma s s  and s pec ies o f  c leared vege tat ion.  The type of wil d l i fe hab i ta t  exi s t ing at the 

a l t ernat ive industrial  s ites is the same as that present at the proposed s it e .  Cons equent ly , the 

s ame kinds and numbers of anima l migrant s wou l d  be expected . They wou l d  experience the s ame de t r i-

mental c ond i t i ons , such as crowd i ng , greater compe t i t ion for food , interru p t i on o f  breed ing pat terns , 

and interrupt ion o f  predator-prey relat ionships .  There are  probably  no addi t iona l impac t s  to  endange red 

and threatened s pe c i es othe r than s l igh tly reducing the feed ing zone of the turkey vul ture . Impacts  

to  the  aqua t i c  ecosys tem wou ld be increased but wou l d  s t i l l  be mino r ;  this wou l d  be a t t ribu ted t o  the 

increases in suspended s ed iment from runo f f .  

There wou l d  be n o  change i n  th e increase o f  nois e  leve l genera t ed during c ons tru c t ion ac t iv i t ies . 

Tho s e  persons inhabi ting the trai l e r  park may experience 1ncreas es  ove r amb ient leve ls . The s oc i o-

economic impac t s  wou ld not change because ' the proposed proj ect  woul d  be relocated w i th in the town o f  

George town ,  and the influx o f  popu lat ion wou l d  rema in the same . 

c .  Re locat ion o f  Gas ifier  and Industrial  Park Nearer the Source o f  Coal ( A l ternat ive D)  

Impacts  to s o i l s  would be re loca ted and wou l d  be o f  the s ame orde r o f  magn itude . Whe ther or not 

they wou l d  increas e or decrease wou l d  depend on the s l ope and k inds o f  s o i l s  present . 

Impac t s  to surface and groundwater cannot be de termined . They woul d  depend on the exact  loca t i on 

o f  the a l t erna t e  s i t e .  Sur face  wa ters in a coal pr oduc ing regi on have probab ly unde rgone s igni f icant 
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degr adat i on .  Consequent l y , that sediment load produc ed dur ing c ons tru c t ion ac t iv i t ie s  woul d  probab ly 

not create no t iceab l e  add it i onal degrada t i on .  However ,  if the rece iv i ng body is  of  pr i s t ine ch arac ter , 

a s ign i f ic ant de c line in water qua l i ty may be experience d .  Impac ts  to air qua l i ty ,  noise leve ls , and 

gene rat ion of so l id was t e s  wou l d  not change in magn i tude bu t woul d  be reloc ated . The s ame vehic le 

emi s s i ons and fug i t ive dus t  emi s s i ons as expected from the propo s ed act ion wou l d  occu r .  The increases 

in exi st ing noi s e  leve ls wou l d  be the same bu t the ir impact on amb i ent no ise  leve ls  woul d  depend on 

the exact locat ion. The vo lume of so lid  was t e  generated wou l d  be approxima t e ly the same . The impac t 

of this vo lume would  depend on the exi stence of an adequate land f i l l .  

Impacts t o  the terres trial  and aquat i c  ecosys tems and t o  endange red and threatened spe cies  cannot 

be de termined . To the extent that the exi st ing ecosys tem is s imilar to  that present at the proposed 

s i t e ,  impact s  wou ld be much the same . I f  the terrain and vege t a t ive cove r are di fferent , such as for

e s ted ins tead of o ld f ie ld ,  impac t s  wou l d  be s ign i f icant ly d i fferent . I f  the alternate locat ion were to 

b e  h i gh ly urbanized and ind u s t r ial ized , impac t s  to w i l d l i fe wou l d  be mos tl y  e limina te d .  

d .  Re locat ion of  Gas i f ier  Nearer the Source of  Coal  i n  a n  Exi st ing Indu s t r ial  Park ( Al ternat ive E )  

Impleme nt at ion o f  A l ternat ive E woul d  res u l t  in a ve ry l arge de crease in impacts  t o  so i l .  Only 7 . 1  

acres wou l d  be d i s t ur bed ins tead of the 174  acre s required for the entire park . The area d i s rupted 

wou ld be l e s s  than 5 percent of tha t involved i f  the ent ire indu strial  park were cons truc t ed . L ike

wi se , impacts  to surface and groundwa ter woul d  be great l y  de creased . In the case of groundwa ter , im

pac t s  woul d  be large ly e l imina ted . These  de creases are related to the large reduct ion in sediment 

load wh ich woul d  be int roduced into aqueous sys t ems . The exact vo lume of runo f f  and s ed iment load 

wou l d  depend on the type of s o i l  present , the topography , and proxim i ty of  a rece ivi ng water body.  

Impact s to air  qua l i ty wou l d  be grea t ly reduced and of much shorter durat ion.  Fewe r cons truc t ion 

veh i c l e s  woul d  be requi red . Total emi s s ions woul d  be much less  and would  be over an lS-month period 

i ns tead of the 7 - 1 0  years required for cons truct ing the ent ire indu s tr i a l  park. The same reduc t ion 

in durat i on of increased noise  leve ls wou l d  be app l i cab le .  

The vo lume o f  so l id wa s t e  ge nerated wou l d  b e  much sma l le r  be caus e  only one s truc ture wou l d  b e  bu i l t  

ins tead of  twe lve . Proper disposal  of  this vo lume wou l d  de pend o n  a n  accep tab le land f il l .  

Impacts t o  the terres t r i a l  and aqua t i c  ecosys tems wou l d  be grea t l y  d iminished . I f  the terrain and 

groundcove r were the same as that pres ent at the propos ed s ite , the number  of migrants wou l d  de crease by 

approxima t e l y  9 5  perce n t .  The impact of the s e  migrants  o n  t h e  surrounding b i o t a  wou l d  b e  sma l l  and 

they wou l d  be eas i l y  absorbed int o surrounding commun i t i e s .  Impact s t o  the aqua t i c  ecosys tem wou l d  

be great ly decreas ed because the amount of sed ime nt contr ibu ted from runoff  dur ing con s t ru c t ion wou ld 

be quite  smal l .  
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Impacts  to endange red and threatened species cannot be determined because it is  not known wh ich 

species  wou l d  exi st  at the a l t ernat ive s i t e .  Impac t s  to the s o c i oeconomic environment are unknown bu t 

probab ly wou ld be s l igh t because few persons wou l d  be invo lved in cons truc t ion act ivi t i e s .  

e .  Cons t ruct ion o f  Only the Industrial  Park in Georgetown ( Al ternat ive F) 

Cons truct ion o f  only the indu strial  park at the propos ed s ite south o f  Lemons Mill Road woul d  re-

sult in no change to the poten t i al impac t s  to the phys ical , b i o logical , or  socioeconom i c  env i ronment s .  

Th is 1 S  bec ause  cons truc t ion  act ivi t ies  and length o f  cons truc t ion woul d  b e  princ ipa l ly the same whether 

the ga s ifier  i s  bu i l t  or  no t .  

2 .  Operat ion 

Tab le XI-2 presents a grid composed o f  each o f  the reasonab ly ava i lab le a l t ernat ives and each 

area of potent ial impact related to  operat ion of the gas i f ier  and / o r  indu strial  park. For eac� comb i-

na t ion  of alt ernat ive and po tent ial impac t ,  i t  has been pos tula ted how the impac t woul d  be alt ere d .  

a .  No Ac t ion ( Al ternat ive A )  

The n o  act ion a l t e rnat ive wou ld e l iminate a l l  potential environment al impac ts  wh ich migh t res u l t  

from operat ion o f  the gas i fier and indu s t r ial park at the propo s ed s it e .  

b .  Re locat ion o f  Gas i f ier and Industrial  Park a t  Area # 1  ( Alternat ive B) and Re locat ion o f  Gas i f ier  
and Industrial  Park at Industrial  Area #2 ( Alternat ive C) . 

As in th e propos ed act io n ,  the se  two a l ternative s wou l d  result in no apprec i ab le impac ts to s o i l s  

themselve s .  Howeve r ,  implementation o f  e i ther o f  these  two alt ernat ives woul d  reduce the impact on 

prime farmland .  Fi fty- f ive percent of the 400 acres in the alt ernat ive indu s tr ia l  area park ha� been 

des ignated pr ime farmland . ( E igh ty- four percent of the 1 7 4  acre s at the propos ed s ite has been de s ig-

nated as pr ime farmland . )  Als o ,  mo s t  of  th is pr ime farmland is located in the center of the s it e .  

I t  i s  pos s ib le that the deve loper cou l d  acquire 1 74 c ont iguou s acres o f  nonpr ime farmland at the a l t e r-

nat ive indu s tr ial park s it e .  Thu s ,  the crop-produc ing capac i ty o f  th is land wou l d  not be los t .  

I f  the gas if ier and indu s tr i a l  park were relocated i n  a l t ernat ive Area 1 o r  2 ,  impac t s  t o  surface 

waters , i . e . , North E lkhorn Creek , from s p i l l s  and accidental releases  o f  untreated was t ewa ter wou l d  

incre a s e .  North E l khorn Creek is  adj acent to  this area , and runo f f  woul d  reach it  more rap id ly and 

d i rec t l y .  I f  the pollu tant s reached the creek through s torm s ewers or discharge pipe s ,  the impac t s  

wou l d  n o t  change . Impacts  to L i t t le Eagle Creek wou l d  be gre a t l y  increased becau se of inadequa c ies 

o f  treatment sys tem operated by  that deve lope r .  Impac ts  t o  Royal Spr ing wou l d  be e l iminated be cause 

ne ither are a  l ies with in the recharge zone . 

Impac t s  to air qua l i ty , noise  leve ls , and the terres trial ecosys tem and the genera t ion o f  s o l i d  

wastes  wou ld n o t  change . A i r  emi s s ions and inc reases i n  noi se  wou ld b e  the s ame . Tho s e  res id ing i n  



Tab le XI-2 . Ch anges in P o t en t i a l  Imp a c t s During Ope r a t ion Con s i d e r ing S e le c t e d  
Al ternat ives 

Su r fa c e  Ground -
Al t erna t iv e s  So i l s  Wa t e r  Wa t e r  

A "" No Ac t ion E E E 

B =- Reloca t io n  
to A r e a  1 E I E 

C "" Relocat ion 
to A r ea 2 E I E 

D =- Re l o c a t ion 
Near Sour c e  
o f  Coa l U U U 

E '" Relocat ion 
in Exi s t ing 
I nd u s t r ia l  
P a r k  Nearer 
30urc e of Coal E D D 

F =- Con s t ruc t ion 
of Only 
Indu s t r ial 
Park in 
Geo r g e t own NC NC NC 

Imp act wou l d  be e l imin at e d  
No change i n  imp a c t  
In cre ase in magn i tude o f  imp a ct 
De cre as e  in magn i tude o f  imp act 

Air 

E 

NC 

NC 

R 

D 

N C  

Proj e c t ed I mp a ct s  

S o l i d  Terr e s t r ia l  
No i s e  Wa s t e s  E c o sy s t em 

E E E 

N C  N C  N C  

N r;  NC NC 

R R U 

D D E 

NC N C  N C  

Aqua t ic 
E c o sy s t em 

E 

I 

I 

U 

D 

NC 

Endangered ' S o c i o e co nomic 
Sp ec i e s  S t ruc t u r e  

E E 

NC NC 

NC NC 

U U 

E E 

N C  I 

Key : E 
N C  
I 
D 
R Magn it ude o f  imp ac t  would rema in t he s ame b u t  t he imp ac t  i t s e l f  would b e  r e l o c a t e d  b eyond t h e  

Georget own ar e a  
u Exi s tence or magn i tude o f  imp act c annot b e  d e t e rmin e d  f r om ava i l ab l e  d a t a  

X H 
I 

(J\ 
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the trailer park migh t experience inc rea ses in no ise  leve ls . The terrain and ground c over o f  the al

t ernat ive indus trial  park s ites  appear to be s imilar to  that at the propos ed s it e .  Cons equent l y ,  the 

t erres trial ecosys tem s ou l d  be s imilar.  The propos ed impac t s  on this  ecosys tem inc lud i ng thos e to 

endange re d  and threa tened s peci es shoul d  not change due to  its s imilarity  in ch arac t e r .  The kind 

and vo lume of s o l id was t e  gene rated i . e . , s ludge , woul d  not change and woul d  be d i s p o s ed o f  at the 

same land f il l .  

Impac t s  t o  the aqua t i c  ecosys tem wou l d  b e  d i rec t l y  related t o  water qua l i ty .  It  i s  expected that , 

if s p i l l s  of po l l u t ing s ub s tances or untreated was tewa ter were to reach North E lkhorn Creek v i a  runof f ,  

there wou l d  b e  grea ter impac t s  t o  the aqua t i c  ecosys tem .  

Since  the gas ifier  and indus trial park woul d  s t i l l  b e  located in the j ur isd i c t ion o f  Ge orge town 

the proj e c t ed popula t i on inc rease wou l d  not change . Cons equent l y ,  the expected impac ts  to the s o c i o

e c onomic env i ronment wou l d  not be a l t e re d .  

c .  Re loc a t i on o f  Gas i f i e r  and Indus t r ial Park Nearer the Source o f  Coal ( Al ternat ive D) 

It  cannot be pos tulated what the impact on pr ime farmland wou l d  be if the gas if ie r  and indu strial  

park were re loca ted in an  area  c loser  to the  source o f  coal . S ince i t  is now known that such a con

s ide rat i on must be made in al l Fede ra l act ions , every e f fort woul d  be made to loca te the proposed gas i fier 

and i ndu strial  park in an area not des ignated as pr ime farmland . 

potent ial  impa� t s  to surfac e  waters and groundwa ters are unknown . The proxim i t y  o f  s treams is  

not known . Als o ,  the charact er o f  the user-industries  may change s ub s tan t ia l l y .  The was tewater volume s 

and cons t i tutents wh ich may b e  d i s charged wou l d  change . 

Expect ed air emis s i ons , increases in amb i ent noise leve ls , and the k inds and vo lumes o f  raw was te 

gene ra t ed wou ld rema in the s ame so l ong as the ident ity o f  the indus tries  rema ined the same . To the 

extent that these  change , these three aspe c t s  may change . Howev e r ,  indu s t r ia l  users woul d  s t i l l  be re

quired to obey air po l l u t i on and s o l id was te d isposal  regul a t ions is sued by the S tate and Fede ral gove rn

ment . I t  is no t known what the terres trial  or aqua t i c  ecosys tems or soc i oe c onomic c ond i ti ons wou l d  

be l ike . Therefore , i t  cannot b e  hypothe s ized what t h e  impac t s  o n  thes e systems woul d  be . 

d .  Re locat ion o f  Gas i fier  Near the Source o f  Coa l  in an Exis t ing Indus t r ial  Park ( Al t ernat ive E) 

Imp l ementat ion of this a l t e rnat ive wou l d  e l iminate any impac t s  to pr ime farmlands . Approxima t e l y  

seven acres wou ld b e  requi red t o  b u i l d  the gas i f ier.  This is  a re l a t ive ly sma l l  area , and ample  s pace 

s hould be ava i l ab le in an exi s t ing indus trial  park for the gas if i e r .  The exi s tence o f  a n  ind u s trial  

park would prec l ude th e u s e  o f  that acreage occupied by the  park as farmland . I f  i t  were nec e s sary 

t o acquire the seven-acre plot  on the boundaries of the exi s t ing park , i t  is unl ike ly that land area 

th at c l o s e  to  indu s t r i a l  fac i l i t i e s  woul d  be under cul t ivation.  Cons equent l y ,  in e i ther ins tance im

pacts to pr ime farmland wou l d  be e l iminated . 
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Relat ive to expect ed impacts  from operat ion of  the gas i f ier  and the indu s tr ia l  park , exp e c t ed 

impacts  from opera t ion of only the gas i f ier wou l d  be much sma l le r  in magn i tude . This is t ru e  in a l l  

areas cons ide red i n  Tab le XI-2 . The ac tual decrease in impacts  wh ich wou ld oc cur depends upon the 

exa c t  l o c a t ion of the exi s t ing indu s t r ial park and con d i t ions pres ent .  

e .  Con s t ruc t ion o f  Only the Indus t r ia l  Park in George town ( Al t e rnat ive F) 

Ope rat ion of  only the indus trial  park woul d  resul t in no s ignif icant changes in impacts  to 

the phys ical  and b i o l ogical  env ironments so  long as  the chara c t e r  of  the indu s t r ie s  remained much the 

• same as proje c t ed .  Howev e r ,  if the user-industries  were to s ign ificantly  change , the vo lumes and c on

s t i tuent s of was t ewat ers  may change a l s o .  Spil ls or acc idental discharges may have a greater  or lesser  

e f fe c t  depending upon their  nature . Impacts  res ult ing from the gas if ier  wou l d  be e l imina ted . These 

wou ld inc lude coa l p ile  runo f f ,  coal  dus t emi s s i ons , a i r  emi s s i ons from f l aring , and so lid wa s t e s  in

c luding coal ash , sul fur c ake , and t ars  and o i l s .  

Impact s  t o  the socioe conomic env ironment wou l d  increase i f ,  as  the Irvin  Indu s t r ies ' e s t ima tes  

indicate , the type of  indu s tries coming into  the  park woul d  emp loy three to four t ime s as many peop le  

a s  thos e coming t o  the  park  if  the  gas if ier is con s t ruc t ed .  The hous ing s itua t ion and the  inadequacies 

of  the fire department wou l d  be even more acu t e .  Als o ,  the school sys tem probab ly wou l d  not be able 

t o  abs orb the add i t ional pupi l s .  
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APPENDIX A 

Soi l Ph a s e : Maury s i l t  l oam Pro file No . :  7 2Ky l 05-6 ( 1 - 9*) 

Clas s i f i c a t ion : 
Sub -Group : Ty p i c  Pa l eudu l t s 
Family : C l ayey , m ixe d , me s i c  

Lo ca t ion : S co t t  Cou n ty , Ken tu cky , e a s t  s id e  o f  US 62 ; 3 / 10 m i le no rth o f  
US 227 ,  abou t  1 . 2  m i l e s  n o r the a s t o f  George town . 

MO i s tu re when s am p l e d : Mo i s t  

Sub 
Samp le 
Numbe r  

1 

2 

3 

4 

5 

Hc r i 
zon 

Ap 

A3 

B1 

B 2 1 t 

B22t 

De pth 
Inche s De s cr ip t ion 

0-8 Dark brown ( 7 . 5YR 3 /2 ) , cru s hed d a rk y e l l owi sh 
b rown ( l OYR 3 /4 ) , dry pa le b row� ( l OYR 6 / 3 )  s i l t  
l o a m ;  modera t e  fine and med ium g ranu l a r  
s t ru c tu re ; v e ry f r ia b l e ; many sma l l  roo t s ; 
s l ightly a c id ; gr a dua l  smo o th b ound a ry .  

8 - 1 6  Dark b rown ( 7 . 5YR 3 / 2 ) , cru s h ed b rown ( 7 . 5l� 
4/4 ) s i l t  l o am ; weak f in e  and med ium granu l a r 
s t ru c tu re ; very f r i ab le ; common s ma l l  roo ts ; 
few sma l l  p o r e s ; s l i ght l y  a c i d ; c l e a r , 

smoo th b ound a ry . 

1 6 - 2 1  Brown ( 7 . 5YR 4/4 ) s i l t  l oam ; weak fine granu l a r  
a n d  weak f in e  s u b a ngu l a r  b lo cky s t ru c tu re ; very 
f r i a b l e ; few sma l l  r o o t s ; few sma l l  pore s ; 
few sma l l  p o ck e t s  or cav i t i e s  f i l l e d  wi th e a rth 

WOrm ca s ts ; s l ight ly a c i d , c l e a r , smoo th b o un d a ry 

2 1 - 2 9  Red d i s h  b rown ( 5YR 4/4 ) s i l ty c l ay l o am ;  
mod er a t e  med ium s u b a ngu l a r  p a r t ing t o  mo d e r a t e  
v e ry f i n e  angu l a r  b l o cky s t ru c ture ; friab l e ; 
few sma l l  roo t s ; few sma l l  pores ; few sma l l  
b l a ck concret i on s ; many c l ay f i lms ; s l i gh t ly 
a c i d ;  gradu a l  smoo th boun d a ry .  

2 9 - 3 6  Ye l lowi s h  r e d  (5YR 4/6 )  s i l ty c l ay ; mod e r a t e  
med ium ang� l a r  b l o cky p a r t ing t o  mo d e ra t e very 
fine angu l a r  b lo cky s t ru c ture ; f r i ab le ; few 
sma l l  r o o t s ; few sma l l  p o r e s ; common s ma l l  
b l a ck concre t i ons ; many c l ay f i lms ; few v e ry  
sma l l  cher t fl e cks ; s l igh t ly a c id . 



Sub -
SamF' l e  Ho:- i -
Numbe r  zon 

6 B23t  

7 B24t 

8 B25t 

*9 B3t 

Dep t h  
Inche s 

3 6 -42 

42-51  

5 1 - 58 

5 8 - 75 

A-2 

D e s c r i p t ion 

S ame a s  ab ove ; d iv i d ed for s amp l ing ; gradu a l  
smo o th boun d a ry . 

Y e l l owish red ( 5YR 4/6 ) c l ay ; mod e ra t e  med ium 
angu l a r  b l ocky p a r t i n g  t o  very f in e  angu l a r  
b l ocky s t ru c t u re ; f i rm ;  o c ca s io na l  sma l l  roo t ;  
common sma l l  b l a ck concre t ions a n d  s o f t 
ma t e r ia l ; many c lay f i lms ; common s ma l l  y e l l ow 
che r t  f l e cks and few fragme n t s  1 inch a cros s ;  
s l igh t ly a c id ; c l e a r , smo o th b oundary . 

Brown ( 7 . 5YR 4/4) c l ay ; mod e ra t e  m e d ium angu l a r  
b locky p a r t in g  to very fine a ngu l a r  b locky 
s t ru c tu re ; f i rm ;  o c c a s iona l sma l l  ro o t ; common 
3 0 f t  b l a ck conc re t i on s ; m a ny c l ay f i lms ; common 
sma l l  cher t fl e cks ; s l i gh t ly a c i d ; ab ru p t  wavy 
boun d a ry • 

Hor i zona l l ay e rs o f  b ro�� ( 7 . 5YR 4 / 4 )  and p a l e  
b ro�� ( l OYR 6 / 3 )  c l ay ; we ak med ium a ngll l a r  
b l ocky s t ru c ture ; v e ry f i rm ;  o c ca s i o n a l r o o t  
in u pper f e w  inche s ; c ommon sma l l  b l a ck 
con c r e t ions a nd few hor i z on a l  l a ye r s  o f  s o f t 
b l a ck ma t e r ia l ; many c l ay f i lm s ; common sma l l  
ye l l ow che r t  f l e cks ; med ium a c id . 



:r 
w 

Hau ry s i l t  loam 
SOIL NO. S72 Ky 105 - 6 - ( l- 9 �'r ) 

-cncral  M e l hods : l Al . l A2 � 1 B l b . 2 Al . 2 B  

AGRONOMY O[ ;'!.:-.TMENT 
LOCATION Sco t t U N I V E R SITY 0:- i( LNTUCKY 

County. Kentucky LEX I N GTON, !: E IHUCKY 40�;'6 
3 A1x Size Clau and Particle Diameter (mm) 2 A�' 

Depth 

in 

0- 8 
8- 1 6  

1 6 - 2 1 
2 1- 2 9  

2 9- 3 6 
3 6 - 42 
4 2 - 5 1  
5 1 - 5 8 

58- 75 

Depth 

in 
0- 8 
8- 1 6  

1 6 - 2 1 
2 1- 2 9  

2 9 - 3 6  
36 -42 
42 - 5 1  
5 1 - 5 6 

� 8 - 75 

Jepth 

Horizon 

Ap 
A3 
B 1  

B2 1 t  

B2 2 t  
B2 3 t 

1324 t 
B2 5 t  

B3 t 

� C l  
BC1 a 
( 1 ; 1 )  
H.Q 

6 . 2 5 
5 . 2 5  

5 . 95 
6 . 0  

6 . 4 
6 . 1  
5 . 6  
5 . 3 5  

5 . 3 

Total 

S d I Silt  J ' n l .  'V Very an (0.05. Clay Coarse 

Sand 

( 1 .0.5) (0.5·0.25) (0.25-0. 1 )  (0.1 -0.05) (2-0.05) 0.002) « 0.002) (2. 1 )  � 

Coarse t Medium
)
t Fine � I(ery Fine 

_ Pet. of < 2mm 

6 . 0  6 9 . 5  
5 . 3 6 8 . 6  

5 . 9  6 3 . 9  
8 . 2 53 . 4 

9 . 5  44 . 1  
1 0 . 8  3 8 . 1  
1 0 . 8  34 . 8  
1 6 . 1  2 9 . 4  

1 5 . 6 2 7 . 2 

pH 
8 C 1 c  

( 1 ; 1 )  
KCI 

5 . 4 5  
4 . 7 

4 . 6 5  
4 . 85 

4 . 9  
4 . 9  
4 . 4  
3 . 85 

3 . 9  

2 4 . 5  0 . 6  2 . 1  1 . 4 1 . 0 
2 6 . 1  0 . 4 1 . 8 1 . 3 0 . 9  
3 0 . 2  0 . 6  2 . 1  1 . 3 0 . 9  
38 . 4  1 . 4  2 . 9  1 . 5  1 . 2  

46 . 4  1 . 4  3.. 2 1 . 7  1 . 6  
5 1 . 1  1 . 7  2 . 9 1 . 8  2 . 2 
54 . 4  0 . 8  1 . 7 1 . 7  3 . 2  
54 . 5  0 . 7  1 . 7 3 . 0  6 . 3  

5 7 . 2  0 . 3 1 . 4 2 . 2 5 . 7  

5 Al  hchangeable Bases 

6 N2x 16 02 x  16 Q2 a  6 P2 y  5 B l a  
C o  MJI K N a  TEB 

oE meql l OO  g m  

10 . 8  0 . 12 0 . 94 
6 . 5  0 . 08 .0 . 53 

7 . 8  0 . 09 0 . 5 7  
1 0 . 0 0 . 1 0 0 . 7 7  

1 1 . 8  0 . 1 1  0 . 6 0  
1 3  . 0  0 . 09 0 . 4 1  
13 . 5 0 . 14 0 . 36 
1 0 . 3  0 . 02 0 . 3 0 

16 . 4  0 . 08 0' . 38 

0 . 0 7 1 1 .  93 
0 . 06 7 . 1 7 

0 . 12 8 . 58 
O . ll 1 0 . 98 

0 . 15 12 . 6 6 
0 . 12 13 . 6 2 
0 . 13 1 4 . 13 
0 . 10 1 0 . 72 

0 . 13 1 6 . 99 

0 . 9  
0 . 9  

1 . 0  
1 . 2  

1 . 6  
2 . 2 
3 . 4 
4 . 4  

6 . 0 

5 Ala 
CEC 

1 5 . 8  
12 . 5  

14 . 9  
1 7 . 1  

1 7  . 8  
2 1 . 1 
2 3 . 6  
24 . 6  

2 8 . 8  

Silt Sa"d VFS 

(0.05 Int. " ' I t i l ' I t ' Coarser Plus Si lt  
(0.02. n . n

. Than VF (0. 1 
.0.02) 0.002) 

(0.2·0.02) (2-0.2) (2_.0. 1 ) .0.002)� 

5 . 1  7 0 . 4  
1 • •  4 6 9 . 5  

4 . 9  64 . 9  
7 . 0  54 . 6  

7 . 9  4 5 . 7 
8 . 6  4 0 . 3 
7 . 4  38 . 2 

1 1 .  7 3 3 . 8  

9 . 6 3 3 . 2  

Base Satura tion 6H1a 5A3a 
5 C 1  5C3 AI E . A .  

SC meq l l OO  meq/ Fe.O. 
Pct Pe t \1m 100gm me q Pet 

75 . 5  38 . 13 1 9 ; 3 6 31 . 2 9 
5 7 . 4  2 6 . 74 1 9 . 64 2 6 . 8 1 

5 7 . 6  30 . 4 0 19 . 64 28 . 2 2  
64 . 2  3 2 . 78 2 2 . 5 2  3 3 . 5 0 

7 1 . 1 3 3 . 8 0 24 . 80 3 7 . 4 6 
64 . 5  34 . 4 5 25 . 9 2 3 9 . 54 

59 . 9  33 . 38 28 . 20 4 2 . 33 
43 . 6  25 . 31 3 1 . 64 4 2 . 36 

5 9 . 0  3 6 . 8 8 2 9 . 08 4 6 . 0 7 

Mineralogical Analysis-Estimated Percentage ("± 1 0) in Various Size Fractions 
Si'lt Cloy 

50-20/40 20- 1 01A 10-5,. 5.2/40 2·0.2,. 0.2.0.08,.. < D.08", 

, 

Coo : � / ' ag mtntl 

Tutural  2·19 I 19·76 
C lan > 2  _ Pet. of _ �  

Pet. < 76 mm 

a i l  
s ills el 
s ie l  
s ie ll l ie 

s ic 
elsie 

c 
c 
e 

6A1a 6 ; : 7 6 S 6  
Organic C.1e0 3 

r 
Motter B,oy Uo.l 

Pet cq % ppm 

4 . 80 tl. 51 195 
1 .  61 0 . 2 7  220 

0 . 9 7 0 . 2 4 2 5 5  
0 . 4 2  0 . 23 4 32 . 5  

0 . 33 0 . 28 4 92 . 5  
0 . 33 C . 25 500 

0 . 33 0 . 3 4  4 6 7 . 5  
0 . 32 0 . 4 4 4 50 

0 . 34 0 . 4 9 4 2 2 . 5  

Total I . . �:. logy 

Wb l" : Jil Basi. 



S 7 2 KY- 1 05- 6 - ( 1  to 9 * )  

7 A2 Mineralogical Analysis-Estimated Percentage (± 1 0) in Various Sin fractions 
Depth S i l t  C 1 av I Total Mineral�y 

in 5 0- 2 0JJ 2 0- 10u 1 0- 5].J 5 - 2p 2 - 0 . 2.0 L O .  2).1 Whole Soil Basis 
0- 8 Q90 F l O  Q9 0  f l O  Q85 f l O  15 Q80 K10 F5 15 KJ5 V c 3 0  12 5 ,Q10 V e45 KJ O 12 5 
8- 16 Q90 F l O  Q85 F 10 ' 15 Q90 F5 15 Q80 n5 K5 Ve35 10 0  12 0 Q15 Ve60 KJ5 15 

16- 2 1  Q9 5 F5 Q9 0 15 J<5 Q90 K5 15 Q90 K5 15 V e 3 5 KJ 5 12 0 Q10 Ve70 KJ O 
2 1- 2 9  Q95 F5 Q9 5 F5 Q80 no K5 F5 Q80 no K5 F5 V e45 KJ O 115 QIO Me 7 5  K2 5 
2 9 - 3 6 Q85 F l 5  Q9 0 15 F5 Q80 no K5 F5 Q9 0 15 F5 Ve45 Kl5 12 0 Q10 Ne80 K2 0 
3 6 - 42 Q95 F5 Q9 5 15 Q9 0 no Q85 no K5 Ve45 Kl 5  12 0  Q 1 0  Me85 K 1 5  
42 - 5 1 Q 100 Q90 n o  Q85 n 5  Q8 0 1 2 0  1 6 5  Vcl5 K 1 5  Q5 Me80 K2 0 
5 1- 5 8  Q100 Q90 I l O  Q 8 5  n5 Q80 1 15 K5 14 5 Ve35 Kl O Me5 0  K2 5 12 5 
5 8 - 7 5  Q100 Q 1 00 Q80 12 0  Q85 n 5  V e 6 0  13 0 K10 M4 0  140 Me2 0 

Moisture Retention-Pet by Weight 3x2 Particle Sile Fractionation - Pet 01 S '. : ' < Imm 
Depth ' Bulk Aeration Silt-Eluhiation Jx2 C":\' - C_�nlril!:l 0 1 1 1 0  I II 1 5  Density Porosity Sand 

in bar bar bar bar (9m/ee) (Pet) 50-20,... 20- 1 0/4 1 0-5/4 5-2� 2-0.q. I IJ • 2,b . :r 
,f:--

0- 8 6 . 84 1 5 . 7 3 2 6 . 0 1  2 3 . 4 7  1 1 . 5 1  15 . 52
1
1 0 . 9 7  

8- 16 6 . 4 1  16 . 09 2 3 . 08 16 . 80 14 . 3 0 19 . 1 0 ' • .  02 , 
1 6 - 2 1  7 . 2 6  1 4 . 5 7  2 3 . 6 3  16 . 74 1 2 . 1 0 2 0 . 7 7  4 . 9 3 
2 1- 2 9  9 . 56 14 . 2 8  1 7  . 5 1  1 6 . 0 7 5 . 3 6 2 5 . 89 ) 1 . 3 3 

2 9 - 3 6  12 . 85 1 1 . 3 0 13 . 6 0 1 0 . 4 2 9 . 03 3 1 . 12 1 1 . 6 1  
3 6 - 4 2  15 . 0 7 1 0 . 7 9  1 1 . 6 6 1 3  . 5 2 2 5 . 75 3 0 . 86 6 . 2 3  

4 2 - 5 1 12 . 4 1  9 . 84 8 . 0 7 7 . 36 7 . 19 3 6 . 6 8  1 8 . 4 6 
5 1 - 5 8  2 1 . 2 0  7 . 44 6 . 3 6 6 . 3 7  . 5 . 90 3 5 . 66 l 7 . 08 

5 8 - 7 5  1 8 . 0 1 7 . 19 5 . 5 0 6 . 6 5  8 . 04 3 9 . 6 3  1 4 . 99 



S o i l  �nase : Lowe ll  s il t  l o am 

C l a s s i f i c a t ion : 
Sub -Grou p :  Ty p i c  Ha p lu d a l fs 
Fami ly : Fine , m ixed , mes ic 

A-S 

Pro file No . :  72Ky l 05 - 3  (1 -8*) 

Lo c a t i on : Sco t t  Coun ty , Ken t ucky , 200 fee t  nor thwe s t  

Mo i s ture 

Sub -
S am p l e  
Numb er 

1 

2 

3 

4 

5 

o f  large b a rn ,  6 / 1 0  mile n o r th o f  US 227 , 1 . 2  
m i l es nor thea s t  o f  Newt own , abou t 6 m i l e s  
e a s t  o f  George town . 

when s ampled : 

Hor i -
z on 

Ap 

A3 

B21t 

B 2 2 t  

B 2 3 t  

Mo i s t  

Dep th 
Inch e s  

0 - 7  

7 - 13 

13-23 

23-30 

3 0 - 3 7  

D e s c ript i on 

Brown ( l OYR 4/ 3 )  s i l t  l oa m , mod era t e  fine and 
me d ium s ubangu l a r  b lo cky a n d  gran u l a r  s t ruc ture ; 
v e ry f r iab l e ; many sma l l  r o o t s ; few sma l l  b l a ck 
con cre t i on s ; med ium a c id ; c l e a r , smo o th boun d a ry . 

B rown ( l OYR 4 / 3 )  s i l t  l o am ; weak med ium sub 
angu l a r  b lo cky p a r t ing t o  weak f in e  g r anu l a r  
s t ru c ture ; v e ry f r i a b l e ; c ommon s ma l l  r o o t s ; 
few sma l l  pores ; few sma l l  b l a ck c o n c r e t i ons ; 
m e d ium a c id ; c l ea r ,  smo o th b ou n d a ry .  

Ye l l ow i s h  b rown ( l OYR 5 / 6 ) s i l t y  c lay l o am ; 
mod er a t e  med ium subangu l a r  b lo cky p a r t ing t o  
f in e  angu l a r  b l o cky s t ru c tu r e ; f i rm ;  common 
s ma l l  r o o t s ; few sma l l  p o re s ; common smoo th 
b l a ck concre t i on s ; many c la y  f i lms ; s l i gh t ly 
a c i d ; gra dua l smo o th bound a ry . 

S t rong b rown ( 7 . 5YR 5 / 6 ) s i l ty c l ay ; common 
f ine fa in t l i gh t  y e l l owi s h  b rown ( l OYR 6 / 4 )  
mo t t l e s ; moder a t e  med ium a ngu l a r  b l o cky p a r t ing 
to mod e ra t e  f i n e  a ngu l a r  b l o cky s t ru c t u re ; f i rm ;  
few sma l l  roo t s ;  few sma l l  p o r e s ; c ommon sma l l  
b l a ck concre t ions ; many c l ay f i lms ; few b l a ck 
c o a t in g s ; s l igh t ly a c i d ; gradua � wavy b o un d a ry .  

Y e l l ow i s h  b rown ( l OYR 5 / 6 )  s i l ty c l ay ; few 
m e d ium fa in t  p a l e  b rown ( l OYR 6 / 3 ) ; o th e r  
ch a r a c t e r i s t i cs l ike h o r izon above ; c l ea r ,  
smo o th bound a ry .  



Sub 
Sample 
Numbe r  

6 

7 

*8 

Hor i 
zon 

B24t 

B 3 l t  

B32t 

A-6 

Depth 
Inches Descript ion 

3 7 -45 Y e l lowish brown ( l OYR  5/8 ) s i l ty c lay ; 
few fine fa int y e l lowish b rown ( l OYR 5/4)  

mot t le s ; mod era te med ium angu l a r  b locky 
part ing to very f ine angu l a r  b l ocky s tru c ture ; 
f i rm ;  o c c a s iona l sma l l  roo t ; few sma l l  b la ck 
concre t i ons ; many c lay f i lms ; v e ry  s tron g ly 
a c id . 

45-57 Ye l lowish brown ( l OYR 5 / 6 )  c l ay ;  common 
med ium d i s t inct l igh t g ray ( l OYR 7 / 1 )  
mo t t le s ; weak f ine and med ium angu l a r  
b lo cky s tru c ture ; v e ry  f i rm ; occa s iona l  
roo t ; few sma l l  b lack concre t ions ; few c l ay � 
f i lms ; d i ffu s e  smoo th b ounda ry .  

5 7 - 6 8  Ye l l owish b rown ( l OYR 5/ 6 )  c l a y ; many 
med ium d is t inct l igh t gray ( l OYR 7 / 2 ) mo t t l e s ; 
m a s s ive and s ome weak f ine angu l a r  b lo cky 
s t ru c ture ; ex t reme ly f irm ; many s o f t  
concre t i ons and b l a ck s ta ins i n  a n  irregu l a r  
pa t tern ; few s l i ckens ides ; med ium a c id . 

�: 86 inches , b edro ck- l imes t one ; depth d etermined with t i le probe . 
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AG RON OMY D U Al:  rMEN I 
Lcnvel l s il ty c l ay loam SOIL NO. S 7 2 Ky 105 - 3 - (1 to 8 "') LQCATI O N Sco t t  U N I V E RS ITY O f  t : I:. NT U C K Y  

"nerol  Methods:  1 Al . l A2 . I B 1 b . 2 Al .  2 B  County, Kentucky L EX I N GTON. K UH U C K Y  .$O�\'\i. 

Jepth 

in 

0- 7 
7- 13 

3 - 23 
3 - 3 0  
0- 3 7 
7 - 45 

5 - 5 7 
7 - 6 8+ 

j�pth 
in 
0- 7 
7 - 13 

13- 2 3  
2 3 - 3 0  
3 0- 3 7 
;\ 7- 45 
1 5 - 5 7 

3 7 - 6 8 +  

.Jl'pth 

3 Ab: Size Clo�� and Parl ic le  Diamr ter (mm) 
Horizon Total Sand Si lt  Sand VFS 

I nt. I I I  I nt. I I  I nt. I Coarsl'r P lu�  Si lt  . Sand I Si lt l i n t. IV Very 
(0.05- Clay Coarse !2.0.05) 
0.002) « 0.002) (2- 1 )  

Coarse t Medium
)
1

1 
Fine )

.
!iery Fine 

( 1 ·0.5) (0.5·0.25) (0.25·0. 1 )  (0. 1 ·0.05) 
. Pet. of < 2mm 

(0.05 
-0.02) b�O��) (0.2-0.02) (2·0.2) 

Than V F  (0. 1 
(2.-0. 1 )  -0.002) � 

L\p 9 . 7 6 2 . 3 '  2 8 . 0  
A3 6 . 7 6 0 . 0  3 3 . 3  . 

B 2 1 t  7 . 9  5 8 . 6  33 . 5  
B22 t 1 0 . 3  52 . 4  3 7 . 3  
B2 3 t  1 0 . 0 4 5 . 2  44 . 8  
B2 4 t  7 . 4  3 2 . 8  59 . 8  

B3 1 t  6 . 1  2 9 . 8 64 . 1  
B3 2 t  2 . 3 33 . 1  64 . 6  

I 
I 

1rCT p H  5 A1 
8 e 1 a  8 C 1 c  6N2x 

( 1  : 1 )  ( 1  : 1 )  Co 
H,O Kel 0( 

5 . 5  4 . 2  6 . 2 5  
5 . 6 5  4 . 3 6 . 75 

5 . 9  4 . 5  L O . OO 
5 . 95 4 . 6  0 . 88 

5 . 6  3 . 9  � 0 . 2 5  
5 . 05 3 . 4 9 . 75 

4 . 8  3 . 2  0 . 50 
4 . 9  3 . 2 5  2 . 2 5  

Si lt  
50.20", 20-1 0", 

� �-- .-�-

0 . 8  3 . 1  2 . 5  
0 . 6  2 . 2 1 . 7  

0 . 7 2 . 3 1 . 8  
1 . 0  3 . 5  2 . 3 
1 . 3  2 . 9  2 . 0  
0 . 6  1 . 5  1 . 3  

0 . 3  0 . 9  1 . 1  
0 . 1 0 . 3  0 . 3  

Exchangl'able Bases 
6 02 x  1 6�2 a  6 P2 y  

Mil Na 
mcql 1 00  g m  

0 . 12 . 0 . 2 8  0 . 12 
0 . 1 0 0 . 15 0 . 13 

0 . 15 0 . 13 0 . 1 1  
0 . 1 9  0 . 15 0 . 13 
0 . 2 2  0 . 13 0 . 12 
0 . 2 3 0 . 2 0  0 . 13 
0 . 2 7 0 . 2 8 0 . 15 
0 . 3 5  0 . 3 1  0 . 15 

2 . 1  1 . 2  
1 . 4 0 . 8  
1 . 6  1 . 5  
2 . 1  1 . 4  
2 . 2 1 . 6  
2 . 2 1 . 8  

2 . 1  . 1 . 7 
0 . 7 0 . 9  

5 I H a  I 5Ala 
TEB CEC 

6 . 7 7  14 . 9 9 
7 . 13 4 . 64 

� 0 . 3 9 1 7 . 85 
1 1 . 3 5  � 8 . 2 8  
�O .  72 D 2 . 1 0 
�0 . 3 1  p5 . 13 
� 1 . 2 0  p 5 . 9 1  
17 3 . 06 p4 . 7 0 

8 . 5  
5 . 9  
6 . 4 
8 . 9  
8 . 4 
5 . 6  

4 . 4  
1 . 4 

BasI' Saturation 6H1a 5A3a 
5 C 1  5 C 3  A l  E . A .  sc 

P e t  ml'ql 1 00 T88'm Pct gm meq 

45 . 2  24 . 56 20 . 80 2 7 . 5 7 
48 . 7 28 . 4 6 1 7 . 9 2 25 . 05 
5 8 . 2  3 7 . 0 7 1 7 . 64 2 8 . 03 
6 2 . 1  38 . 00 18 . 5 2 2 9 . 8 7 
4 8 . 5  3 1 . 98 2 2 . 80 3 3 . 5 2  
2 9 . 3  23 . 1 6  3 4 . 20 4 4 . 5 1 

3 1 . 2  2 3 . 91 35 . 64 4 6 . 84 
6 6 . 5  4 8 . 7 9 24 . 20 4 7 . 2 6 

Mineralog ical Analysis-E$timatl'd Pl'rcentage (-= 10) in Various Size Fractions 
C ay 

1 0-5" 5·2,... 2-0.2", 0.2.0.08,... < 0.08", 

63 . 5  
6 0 . 8  
6 0 . 1 
53 . 8  
46 . 8 
34 . 6  

3 1 . 5  
3 4 . 0  

Fe,O. 
Pct 

2. /\1 
Coor�1' F I 0 9 m !' n ts 

Tedural 2· 1 9  I 1 9·76 
C lass > 2  _ Pet . of _ 

Pet. < 76 m m  

fs ic l / s  i 1  
s ic!  
s ic 1  
s i c 1  
s ic 

c 
c 
c 

I bAla b:T7 6 S 6  
Organic c., eo P 

i. . Mat ter e q  B ray No.1 
Pet ppm 

1 .  60 n . 2 6 7 . 5  
1 .  2 2  n . 1 S 4 
0 . 6 8 0 . 1 5 3 
0 . 4 8 0 . 1 8 5 

0 . 4 1 0 . 1 8 4 
0 . 30 0 . 1 2 2 
0 . 2 4 0 . 23 1 
0 . 19 0 . 13 2 , ti 

Total  Mln� ,r; to9l 
Wh" lc �.,il Basil 



'epth 
i n  

0 - 7  
7 - 1 3  

; - 2 3  
� - 30 

) - 3 7 
7 -4 5 
:; - 5 7  
' - 68+ 

:r :Jcpth 
03 in 

) - 7  
- 1 3  

3 - 2 3  
3 - 30 
0 - 37 
7 -4 5 

5 - 5 7  
s 7 - 68+ 

7A2 
S i l t  

50- 2 0  j.J ID  1 2 0-10 j.JID 
Q90 MiS Fs ! Q 9 0  MiS FS 
Q8s FlO MiS ! Q 9 0  HiS FS 

Q90 FS MiS ; Q 7  5 Fls HilO 
Q90 FlO I Q7 5 MilO flO K5 

Q100 : Q8s MilO K5 
I 

Q 8 s  MilO F s  i Q 9 0  MilO 

Q 9 0  HilO : Q85 MilS 
Q80 MilS FS · Q 7 S  Mi2s 

! 
! 
I 

Moisture Retentio�-rct by Weight 

0 1 / 1 0 1 /3 1 5  
bar bar bar bar 

MinNalog icol Analysis-Est imated Perc entage (± 1 0) in Various Sile Fractions 

10-5 j.Jm 5 - 2  j.JID 
Q8S MilO FS Q90 MiS FS 
Q90 HiS Fs Q8s MilO Ks 
Q8s MilO FS I Q8s MilO Fs 
Q90 MiS Fs Q8S MilS . 

I Q9s MiS Q90 MilO 
Q7S Mi 2s , Q8s MilS 

way 
2 - 0 . 2  j.JID 
V 3 0  Mi2s Vels K1S Q1S 
V 3 0  M i 2 s  K20 Q 15 VelO 
V 3 s  Ve2s MilS Kls Q 1 0  
Ve40 V 3 0  M i l S  K 1 0  Q S  

Ve 3 s  V 3 S  M i l S  K 1 0  Q s  
VSO V e 20 Mi20 K5 Q s  

: Q 8 0  Hi20 Q 7 0  Mi2s FS l V S 5  Mi2S K10 VeS QS I Q6 s MUS Q60 Mi40 I V 7 0  Hi20 K5 

I I \ I 
I 

I i I ! 

< 0 . 2  j.JID 
MeSO HiSO 
Ve40 Hi40 K20 
Mt4S Ni40 Kls 
H t 7 0  Hi20 K10 
H t s s  MUS KlO 
M t 9 0  K10 

I MtlOO 
HtlOO 

I 

Total Minera l�y 
Whole Soil Basis 

I 
3x2 Part icle S i l t  Fract ionation - P c t  of  S r l l  < 2 m m  

Bulk Aeration Si l t-Elulr iat ion 3xl CI(I;:::.:::z;�nl r i fuge  JX4 Density Porosity S a nd 
(g m /cc) (Pct) 5O-20f& 20- 1 0", 1 0-5p. S-2,.. 2-0.2,.. < O .  2 u  

1 .  6 1  1 7 . 9 9 7 . 5 5 1 5 . 5 7 10 . 5 0 2 1 .  87 t, . 9 2 
8 . 3 8 1 6 . 84 �1 . 7 9 1 5 . 10 1 1 . 7 1  2 2 . 5 5 1 . 6 3 

9 . 6 3 1 2 . 7 5  9 . 48 4 . 4 7 10 . 7 8 2 6 . 1 2 6 . 7 8 
5 . 3 3 :  9 . 43 6 . 7 5  4 . 0 3 1 1 . 20 2 5 . 4 6 7 . 74 
6 . 5 7 8 . 3 9 1 3 . 2 9 1 1 .  8 9  1 0 . 2 4 30 . 7 9 8 . 8 2 
0 . 6 0 6 . 1 6 7 . 7 8 9 . 1 0 10 . 0 2 40 . 38 1 5 . 9 6 

8 . 3 8 5 . 5 1  6 . 56 8 . 2 5 9 . 4 5 44 . 2 1 1 7 . 64 
4 . 9 7 5 . 84 6 . 34 10 . 4 7 1 1 . 9 3  47 . 3 5  1 3 . 10 



Clod 
No . 

1 
2 
3 

' 4  
.5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
14 
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
32 
3 3  
34 
35 
36 
3 7  

Pro f i le 
No . 

1 2 Ky - 1 2 0 - 1 - 4 
II 
It 

12Ky - 1 2 0 - 2 - 4  
.. 
II 

72Ky - 12 0-3 - 4 
II 
II 

72 Ky- 5 7 - 1 - 3  
.. 
II 

7 2 Ky - l 05 - 1 - 4  
.. 
.. 

7 2 Ky - l 05 - 2 - 2  
" 

�!---�2 Ky- l 05 - 3 - 4; 

� . " ' � ------c.. 7 2 KY - I0� 
72 Ky-l'05 - 4 - 5  

If 
.. 

72 Ky- l05 - 5 - 4  
If 
It 

72 Ky- l 05 -6 - 5  
If 
.. 

7 2 Ky - l 05 - 7 - 2 
12 Ky- l 05 - 7  - 3 

.. 

72 Ky - 105 - 8 - 4  
II 

72 Ky- l05 - 8- 7  
.. 

Name 

Ma u ry 
" 
II 

Ma u ry 
II 
.. 

Lowe l l  
" 
" 

Lowe l l  
.. 
II 

Eden 
n 
.. 

Ed en 
" 
" 

Lowe l l 
" 
II 

Lowe l l  
II 
II 

Ma ury 
II 
II 

Ma u ry 
" 
II 

N i cho l s o n  
II 
If 

N icho l s on 
.. 
II 
.. 

Bu l k  De n s i t y , COLE , a n d  ' . .1o i s t u r e  

Ho r iz on 
& De p t h  

B22 t (23 - 3 2  " )  
.. 
If 

Bn t (2 7 - 3 8 ") 
.. 
.. 

Bn t (24 - 3 2 " )  
.. 
.. 

B2 l t (16 - 2 3 ") 
.. 
" 

B2 3 t  ( 1 3 - 2 4 ") 
I I  
" 

B2 l t (5 - 1 9 ") 
..  

" 
Bn t (2 3 - 30") 

I I  

B3 1 t (45 - 5 7 11 ) 
B24t (35-44 ") 

II 
" 

B2 2 t  (2 5 - 3 5 ") 
" 
II 

B2 2 t (2 9 - 3 6 ") 
" 
.. 

B2 t (8 - 1 8 ") 
Bx l ( 1 8 - 2 6 " )  
Bx l {18 - 2� 1') 
B22 t (2 1 - 2 8 "} 

.. 

B3 t ( 7 0 - 8 0 ") 
If 

D�rh) 

1 . 5 5  
1 . 54 
1 . 50 
1 . 5 7  
1 . 5 7  
1 . 5 5  
1 . 43 
1 . 4 1  
1 . 4 0  
1 . 3 9  
1 . 3 8  
1 . 3 8 
1 . 4 8  
1 . 5 7  
1 . 6 1  
1 . 5 8  
1 . 5 7 
1 . 5 7 
1 . 6 1  
1 . 5 9  
1 . 4 3  
1 . 4 9  
1 . 4 7  
1 . 4 5  
1 . 5 8  
1 . 5 8  
1 . 56 
1 . 5 0  
1 . 5 5  
1 . 54 
1 . 64 
1 . 6 7  
1 . 65 
1 . 56 
1 . 6 1  
1 . 55 
1 . 54 

D�d )  

1 . 6 0  
1 . 58 
1 . 54 
1 . 5 9 
1 . 60 
1 . 5 9  
1 . 6 1  
1 . 5 9  
1 . 5 9  
1 . 6 1  
1 . 5 9  
1 . 6 1  
1 . 6 9  
1 . 72 
1 .  76 
1 . 72 
1 . 72 
t . 7 1 
1 . 6 8  
1 . 65 
1 . 6 6 
1 . 66 
1 . 6 1  
1 . 66 
1 . 6 4  
1 . 63 
1 . 5 8  
1 . 52 
1 . 5 5  
1 . 58 
1 . 6 7  
1 . 6 8 
1 . 65 
1 . 56 
1 . 5 7  
1 . 64 
1 . 65 

� ..s" rn " Ceo" 'rJ _ , .  Jr _ 

A 

'X. 

\ 

: .. 1 .. 4 1  $ <= ' «' 

'X. 

� Mo is t u r e  Mo is ture 
_ DI�) . COLE (wt )  Vo lume 

1 . 032 
1 . 026 
1 . 02 7  
1 . 013 
1 . 0 1 9' 
1 . 026 
1 . 126 
1 . 12 8  
1 . 13 6  
1 . 158 
1 . 152 
1 . 16 7  
1 . 142 
1 . 0 96 
1 . 093 
1 . 08 9  
1 . 096 
1 . 089 
1 . 04 3  
1 . 038 
1 . 1 6 1  
1 . 1 14 
1 . 095 
1 . 14 5  
1 . 038 
1 . 032 
1 . 013 
1 . 0 1 3  
1 . 000 
1 . 026 
1 . 018 
1 . 006 
1 . 000 
1 . 000 
0 . 975 
1 . 05 8  
1 . 07 1  

0 . 009 
0 . 008 
0 . 008 
0 . 004 
0 . 006 
0 . 008 
0 . 04 0  
0 . 04 0  
0 . 04 2  
0 . 05 1  
0 . 04 9  
0 . 054 
0 . 04 5  
0 . 03 1  
0 . 03 0  
0 . 02 8  
0 . 03 1  
0 . 02 8  
0 . 013 
0 . 010 
0 . 05 2  
0 . 036 
0 . 03 1  
0 . 046 
0 . 0 1 1  
0 . 009 
0 . 004 
0 . 01 0  

o 
0 . 008 
0 . 006 
0 . 00 1  

o 
e 

2 0 . 7  
2 2 . 0  
2 2 . 4  
2 0 . 6  
2 1 . 3 '  
2 1 . 4  
2 7 . 7  
2 8 . 8  
2 8 . 2  
2 8 . 6  
2 7 . 9  
2 8 . 0  
25 . 4 
1 9 . 2 
1 8 . 9  
1 9 . 5  
1 9 . 3  
2 1 . 1  
1 9 . 2  
2 0 . 4  

3 3 . 1  
34 . 8  
34 . 5  
3 2 . 8  
34 . 1  
34 . 0  
44 . 6  
4 5 . 8  
44 . 8  
4 6 . 0  
4 4 . 4  
4 5 . 1  
42 . 9  
33 . 0  
3 3 . 3  
33 . 5  
33 . 2  
36 . 1 
32 . 2  
3 3 . 7  

2 7 . 7  4 6 . 0  
2 5 . 1  4 1 . 7  
26 . 0  4 1 . 9  
2 7 . 6 4 5 . � _ 

2 1 . 0  34 . 4  
2 0 . 9  34 . 1  
2 1 . 9  34 . 6  
2 3 . 8  36 . 2  
2 0 . 7 32 . 1  
2 3 . 5  3 7 . 1  
16 . 5  2 7 . 6  
16 . 1  2 7 . 0 
1 7 . 0  2 8 . 0  
1 7 . 5  2 7 . 3 

. - --18 . 0  - .  --------------2 8 . 3  
0 . 018 2 1 . 9  35 . 9 
0 . 022 2 3 . 0  3 8 . 0  
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B-1 

APPEND I X  B 

BIRDS LIKELY TO OCCUR IN THE ENERGY PARK SITE REGIONI 

Common Name 

Common loon 
Red- throa ted loon 

Red-necked g reb e 
Ho rned grebe 
P ied-b illed grebe 

Double- cres ted cormo rant 

Great b lue her on 
Green her on 
Lit t le blue heron 
Cat tle egr et 
Great egret 
Black- crowned night heron 
Yel low- crowned night heron 
Leas t b it tern 
Ameri can b i t tern 

Scient i f ic Name 

Gavia innner 
Gavia s tellata 

Podiceps grisegena 
Podiceps auritus 
Podilymbus podicep s 

Phalacrocorax auri tus 

Ardea herodias 
Bu torides vires cens 
Fl or ida c�erulea 
Bubulcus ibis 
Casmerodius-albus 
Nyctico rax . nyct ico rax 
Nyc tanassa vio lacea 
Ixobrychus exi lis 
Botaurus lent iginosus 

St atus 3 

N . A .  
N . A .  

R 
N . A .  
N . A.  

v 

C 
* 
C 
V 
U 
U 
R 
R 
U 

lEnvironmental Resources Invent ory of  the Lexi.ng ton , Kentucky Urban 
Area by U . S .  Army Corps of Eng ineers Topographic Laboratori es , 
1 9 7 4  ( includes all o f  Scott County) . 

2 Spec ies observed dur ing the f ield survey . 

3S tatus : C = 
U = 
R 

V = 
A = 

N . A . = 
* -

Common t o  abundan t ,  at leas t locally 
Unconnnon , but found regularly in small numb ers 
Rar e ,  found infrequently but may be exp ected , 
esp ecially at cer tain times o f  the year 
Very rare or irregular 
Acc idental vis itor 
Not Available 
Indicates spec ies breeds within the state 



Common Name 

Canada g oose 
Snow goose 
Mallard 
Black duck 
Gadwall 
Green-winged teal 
B lue-winged teal 
Ame rican wigeon 
Northern shoveler 
Wood duck 
Redhead 
Ring-necked duck 
Canvasback 
Greater scaup 
Lesser scaup 
Common goldeneye 
Buf f lehead 
Ruddy duck 
Hooded merganser 
Common merganser 
Red-breas ted merganser 

Turkey vul ture 2 

Black vul tur e 

Sharp- shinned hawk 
Coop er ' s  hawk 
Red- tailed hawk 
Red-shouldered hawk 
Br oad-winged hawk 
Rough-legged hawk 
Go lden eagle 
Bald eagle 
Marsh hawk 

Osprey 

Amer ican kes trel 

Ruf fed grouse 

Bobwh ite 2 

Sandhill crane 
King rail 
Virginia rai l  
Sora 
Common gallinule 
American coot 

B-2 

APPENDIX (Continued) 

Scientific Name 

Branta canadensis 
Chen caerules cens 
Anas p latyrhynchos 
Anas rubripes 
Anas s trepera 
Anas crecca 
Anas disc ors 
Anas americana 
Anas clypeata 
Aix sponsa AYthya americana 
Aythya collaris 
Ay thya valis ineria 
Aythya marila 
Aythya affinis 
Bucephala clangula 
Bucephala albeola 
Oxyura j amaicens is 
Lophodytes cucullatus 
Mergus merganser 
Mergus s errator 

Cathartes aura 
Coragyps atratus 

Accip i ter s triatus 
Accipi ter coop erii 
Buteo j amaicens is 
Buteo lineatus 
Buteo p latyp terus 
Buteo lag opus 
Aquila chrysae t os 
Haliaeetus leuc ocephalus 
Circus cyaneus 

Pandion haliaetus 

Falco sparverius 

Bonasa umbel Ius 

Colinus virginianus 

Grus canadensis 
Rallus elegans 
Ral lus l imicola 
Por zana carolina 

-- --

Gallinula chlor opus 
Fulica americana 
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Status3 

U 
R 
N . A .  
N . A.  
U 
U 
* 
N . A . 
N . A .  
* 
U 
N . A . 
N . A .  
R 
N . A .  
N . A .  
U 
U 
N . A .  
N . A .  
N . A .  

* 
U ,  * 

R ,  * 
U ,  * 
* 
U ,  * 
U ,  * 
R 
V 
N . A .  
N . A .  

U ,  

N . A .  

R ,  * 

U ,  * 

V 
V 
R 
U 
R 
C 



Common Name 

S emip almated plover 
P ip ing plover 
Killdeer2 
American go lden plover 
Black-bellied plover 

Ruddy turns tone 
Common snip e 
Up land sandp iper 
Spo t ted sandp iper 
Solitary sandp iper 
Greater yellowl egs 
Lesser y ellowlegs 

Red kno t  
Pec toral sandp iper 
White-rump ed s andp iper 
Baird ' s  sandp ip er 
Leas t sandp ip er 
Dunlin 
Wes tern sandp iper 
Sanderling 
Shor t-billed dowitcher 
S tilt s andp iper 
Buf f-breas ted sandp iper 

Red phalarop e 
Wilson ' s  phalarope 
Nor thern phalarope 

Glaucous gull 
Herr ing gul l 
Ring-billed gull 
Bonapar te ' s  gull 
Fors ter ' s  tern 
Common tern 
Leas t tern 
Casp ian tern 
B lack tern 

Rock dove2 
Mourning d ove2 

Yellow-billed cucko 02 
Black-billed cuckoo 

B-3 

APPENDIX ( Continued) 

Scient i f ic Name 

Charadrius s emipalmatus 
Charadrius melodus 
Charadrius voci ferus 
Pluvial is dominica 
Pluvialis squatarola 

Arenaria interpres 
Capella gallinago 
Bartramia longicauda 
Ac titis macular ia 
Tringa solitaria 
Tringa melanoleuca 
Tringa flavipes 

Calidris canutus 
Calidris melano tos 
Calidris fus cicollis 
Calidris bairdH 
Calidr is minut illa 
Calidris alp ina 
Calidris maur i 
Calidris alba 
Limnodromus griseus 
Micropalama himant opus 
Tryngites s ubruficollis 

Phalaropus fulicarius 
S teganopus trico lor 
Lob ip es lobatus 

Larus hyperb oreus 
Larus argentatus 
Larus delawarensis 
Larus philadelphia 
S terna f ors t,eri 
S terna hirundo 
S terna albifrons 
Hydrop rogne caspia 
Chlidonias niger 

Columba livia 
Zenaida macroura 

Coccyzus americanus 
Coccyzus erythrop thalmus 
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S tatus 3 

U 
V 
C ,  * 
R 
R 

V 
C 
V 
N . A .  
C 
U 
U 

V 
U 
V 
V 
U 
R 
R 
R 
R 
R 
V 

V 
R 
V 

A 
R 
U 
R 
R 
U 
R 
R 
V 

C ,  * 

C , * 

C ,  * 
U ,  * 



Common Name 

Barn owl 
Screech owl 
Great horned owl 
Snowy owl 
Barred owl 
Long-ear ed ow l 
Shor t- eared owl 
Saw-whet owl 

Chuck-will I s-widow 
Whip-p oor-will 
Common nigh thawk2 

Chimney swif t 2 

Ruby- throated hummingb ird 

Bel ted kingfisher 

Common flicker 2 
Pileat ed woodpecker 
Red-bellied woodp ecker 
Red-headed woodp ecker 
Yellow-bellied s apsucker 
Hairy woodp ecker 
DOwny woodpecker 2 

Eas t ern kingbird 
Wes tern kingb ird 
Scissor- tailed flycatcher 
Grea t crested flycatcher 
Eas tern phoebe 
Yellow-b ellied f lycat cher 
Acadian flycatcher 
Willow fly cat cher 
Alder flycat cher 
Least flycatcher 
Eas tern wood p ewee 
Olive-sided fly catcher 

Horned lark 

Tree swallow 
Bank swallow 
Rough-winged swallow 
Barn swallow 
Cliff swallow 
Purple mart in 

B-4 

APPENDIX ( Continued) 

Scientific Name 

Tyt o  alba 
-" - --

Otus asio 
Bubo virginianus 
Nyc tea scandiaca 
S tr ix varia 
Asio o tus 
As io �eus 
Aegolius acadicus 

Caprimulgus caro linens is 
Caprimulgus vociferus 
Chordeiles minor 

Chaetura pelagica 

Archilochus colubris 

Megaceryle alcyon 

Co laptes auratus 
Dryocopus p ileatus 
Centurus car olinus 
Melanerp es erythr ocephalus 
Sphyr ap icus varius 
Dendrocopos villosus 
Dendrocopos pubes cens 

Tyrannu£ tyrannus 
Tyrannus ver t i calis 
Mus c ivora for f icata 
MYiarchus crinitus 
Sayornis phoebe 
Empidonax flaviventr is 
Empidonax vir es cens 
Empidonax traillii 
Empidonax alnorum 
Empidonax m�n�mus 
Contopus virens 
Nut tallornis borealis 

Eremophila alpes tr is 

Iridoprocne b icolor 
Riparia ripar ia 
St elgidopt eryx ruficollis 
Hirundo rus tica 
Petroche lidon pyrrhonota 
Progne s ub is 
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S tatus 3 

D , * 
C ,  * 
R ,  * 
V 
R ,  * 
V 
D 
V 

R ,  * 
R ,  {( 
C ,  * 

C ,  * 

D , * 

D , * 

C ,  * 
D , * 
C ,  * 
R ,  * 
C 
D , * 
C ,  * 

C ,  * 
V 
A 
C ,  * 
C ,  * 
N . A .  
D , * 
* 
R 
C 
C ,  * 
V 

C ,  * 

C 
* 
C ,  * 
C ,  * 
D 
D , * 



Common Name 

Blue j ay 2 
Common crow 2 

Carol ina chi ckadee 2 
Tuf t ed titmouse 

Whi te-breasted nuthatch 
Red-breas ted nuthat ch 

Brown creep er 

House wren 
Winter wren 
Bewick ' s  wren 
Carol ina wren 
Long-billed marsh wren 
Shor t-bil led marsh wren 

Mockingbird 2 
Cray catb ird 
Brown thrasher 2 

Amer ican robin 2 
Wood thrush 
Hermit thrush 
Swains on ' s  thrus.h 
Gray- cheeked thrus h 
Veery 
Eas tern b lueb ird 

B lue-gray gnatchat cher 
Golden-crowned king let 
Ruby- crowned kinglet 

Water pipit 

Cedar waxwing 

Loggerhead shrike 

S tarling 2 

White- eyed vireo 
Bell ' s  vireo 

B-S 

APPENDIX ( Continued) 

Scient ific Name 

Cyanocitta cris tata 
Corvus brachyrhynchos 

Parus carolinens is 
Parus b icolor 

S i t ta carolinens is 
S i t ta canadens is 

Certhia fami liar is 

Tr oglodytes aedon 
Troglodytes troglodytes 
Thryomanes b ewi ckii 
Thryothorus ludovicianus 
Telmat odytes palus tris 
Cist othorus platens is 

Mimus polyglot t os 
Dumetella carolinens is 
Toxos t oma rufum 

Turdus migrat orius 
Hylocichia mus telina 
Catharus gut tatus 
Catharus us tulatus 
Catharu s min imus 
Catharus fusces cens 
Sialia sialis 

Po liop t ila caerulea 
Regulus satrapa 
Regulus calendula 

Anthus spinole t t a  

Bombycilla cedrorum 

Lanius ludovicianus 

S turnus vulgar is 

Vireo griseus 
Vireo bellii 
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S tatus 3 

C ,  * 
C ,  * 

C ,  * 
C ,  * 

u ,  * 
R 

u 

C ,  * 
U 
R ,  * 
C ,  * 
V 
V 

C ,  * 
C ,  * 
C ,  * 

C ,  * 
C ,  * 
N . A .  
C 
U 
U 
C ,  * 

C ,  * 
C 
N . A .  

V 

N . A.  

R,  * 

C ,  * 

C ,  * 
V 
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APPENDIX ( Continued) 

Common Name 

Yellow- throated vireo 
Solitary vireo 
Red-eyed vireo 
Philadelphia vireo 
Warbling vireo 

Black-and-white warbler 
Pr othono tary warbler 
Swainson ' s  warbler 
Worm- eat ing warbler 
Golden-winged warb ler 
Blue-winged warbler 
Tennes see warbler 
Orange- crowned warb ler 
Nashville warbler 
Nor thern p arula 
Yellow warb ler 
Magnolia warb ler 
Cap e may warb ler 
Black- throated b lue warb ler 
Yellow-rumped warbl er 
Black- throated green warbler 
Cerulean warb ler 
Blackburnian warb ler 
Yellow- throated warbler 
Ches tnut-sided warbler 
Bay-breas ted warbler 
Blackp o ll warb ler 
Pine warbler 
Prair ie warb ler 2 
Palm warb ler 
Ovenb ird 
Northern water thrush 
Louis iana waterthrush 
Kentucky warb ler 
Connect icut warb ler 
Mourning warb ler 
Common yellowthroat 2 
Yellow-breas ted chat 
Hooded warbler 
Wilson ' s  warbler 

Canada warbler 
Amer ican redstart 

House sparrow 2 

Scientific Name 

Vireo flavifrons 
Vireo s olitar ius 
Vireo olivaceus 
Vireo philadelphicus 
Vireo gilvus 

Mniotilta varia 
Pro tonotaria c itrea 
Limno thlyp is swainsonii 
Helmitheros vermivorus 
Vermivora chrysop tera 
Vermivora p inus 
Vermivora p eregrina 
Vermivora celata 
Vermivora ruficap i lla 
Parula americana 
Dendroica petechia 
Dendroica magnolia 
Dendroica t igrina 
Dendroica caerulescens 
Dendroica coronata 
Dendroica vir ens 
Dendroica cerule a  
Dendroica fusca 
Dendroica dominica 
Dendr oica p enszlvanica 
Dendroica cas tanea 
Dendroica s triata 
Dendroica pinus 
Dendroica dis color 
Dendr oica palmarum 
Se iurus aurocap il lus 
Seiurus noveboracens is 
Seiurus motacilla 
Oporornis f ormosus 
Oporornis agilis 
Opor ornis phi lade lphia 
Geothlypis trichas 
Ic teria virens 
Wilsonia c itrina 
Wils onia pus ilIa 

Wi lsonia canadensis 
Setophaga rut ic illa 

Pas ser d omes t icus 
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Status 3 

u ,  * 
U 
C ,  * 
U 
U ,  * 

* 
R ,.  * 
V 
R ,  * 
R 
R ,  * 
C 
R 
C 
* 
C ,  * 
C 
C 
R 
N . A .  
C 
U , * 
U 
U ,  * 
C 
C 
N . A .  
R 
C ,  * 
U 
R ,  * 

C 
C ,  * 
U ,  * 
V 
R 
C ,  * 
C ,  * 

U , * 
U 

C 
U , * 

C ,  * 



Common Name 

Bobo link 
Eas tern meadowlark 2 
Ye llow-headed b lackb ird 
Red-winged b lackb ird 2 
Orchard oriole 
Northern oriole 
Rus ty b lackbird 
Brewer ' s  blackb ird 
Common grackle 2 
Brown-headed cowb ird 2 

S car let tanager 
Stmmler tanager 

Cardinal 2 
Rose-breasted grosbeak 
Blue grosbeak 
Indigo bun ting 2 
Dickcissel 
Even ing gros�eak 
Purple finch 
Common redp oll 
P ine s iskin 
Amer ican gold f inch 
Rufous-s ided towhee 
Savannah sparrow 
Grass hopp er sparrow 
Hens low ' s  sparrow 
Le Conte ' s  sparrow 
Vesper sparrow 
Lark sparrow 
Dark-eyed j unco 
Tree sparrow 
Chipp ing sparrow 
Field sparrow 2 
Harr is ' s  sparrow 

White-crowned sparrow 
White- throated sp arrow 
Fox sparrow 
Linco ln ' s  sp arrow 
Swamp sparrow 
Song sp arrow 2 
Lap land longspur 
Snow bunting 
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APPENDIX ( Continued)  

S cienti fic Name 

Do lichonyx oryzivorus 
S turnella magna 
Xantho cephalus xanthocephalus 
Agelaius phoeniceus 
Icterus spurius 
Icterus galbula 
Euphagus caro linus 
Quis calus quis cula 
Quiscalus quis cula 
Molothrus alter 

P iranga olivacea 
Piranga rub ra 

Cardinalis cardinalis 
Pheucticus ludovicianus 
Guiraca caerulea 
Pas serina cyanea 
Sp iza ameri cana 
Hesperiphona vesp ert ina 
Carpodacus purpureus 
Acanthis f lammea 
Sp inus p inus 
Sp inus tris tis 
Pip ilo erythrophthalmus 
Passerculus sandwichens is 
Ammodramus savannarum 
Ammodramus hens lowii 
Ammosp iza leconteii 
Pooecetes gramineus 
Chondestes grammacus 
Junco hyemalis 
Spi ze lla arborea 
Spi zella pas serina 
Sp izella pus illa 
Zonotrichia querula 

Zonotrichia leucophrys 
Zonotrichia albicollis 
Pass erella iliaca 
Melospiza l incolnii 
Melospiza georgiana 
Melosp iza melod ia 
Calcar ius lapponicus 
Plectrophenax niva lis 
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S tatus 3 

N .A .  
C ,  * 
V 
C , * 
C ,  * 
* 
U 
V 
C ,  * 
C ,  * 

U ,  "i<; 
U ,  * 

C ,  * 
C 
R ,  * 
C ,  * 
C ,  * 
R 
N .A .  
V 
U 
C ,  * 
C ,  * 
* 
C ,  * 
R ,  * 
V 
* 
* 
C 
U 
C ,  * 
C ,  * 
V 

U 
C 
N . A .  
U 
U 
C ,  * 
R 
V 
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ABSTRACT 

The p roposed l ocal ity of the Georgetown Indus t rial Park, near 
Georget own , S cot t County , Kentucky , is s i tuated in the c entral part 
of the Bluegra s s  region . I t  encompasses some 1 7 0  acres of rol l ing 
farmland wi th l imited improvement s . When surveyed for archaeolo&ical 
s it es , the cult ivated port ions of the property were found to contain 
14 prehis t oric s it es .  None of these is deemed s ignificant . 
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AN ARCHAEOLOGICAL SURVEY OF THE PROPOSED 
GEORGETCMI INOOSTUAL PARK 

S COTl' COUNTt ,  DNTUCn 

by 

Michael B. Coll ins 

INTRODUCTION 

On 20 J'uly and 10 Auguat ,  1977 , an archaeological survey and 
l iMited soil testing vere conducted at the proposed Georgetown 
Indus trial Park location in Scott County; Kentucky . In the course of 
the aurvey , 14 prehistoric archaeological s ites were located , and 
three of these were probed to determine if there was any likelihood 
of intact archaeological depos its being present . None of these s ites 
is deemed s ignificant , and further archaeological work is not warranted . 

The archaeological survey of the Georgetown Indus trial Park was 
conducted in compl iance with provis ions contained in the National 
His toric Preservation Act of 1966 (P.L . 89- 665 : 80 S tat . 915 ; 16 US C. 
470) , the National EnvirOlaeJ1tal Policy Act of 1969 (P.L. 91- 190 ; 
83 S tat . 852 j  42 usc 4321-4327) , and Execut ive Order 11593 of May 13 . 
1971 (36 Fa 8921 , 16 USC 470) . Als o ,  the provisions of the Kentucky 
Antiquities Act (K.R.S . Ann. 1 64 . 705- 735 ; 1970) were adhered t o .  
Fourteen s ites vere located within the proj ect area. however ,  it 
is the belief of the archaeologist that these are not significant 
s ites and that further mitigation is not required . Ho"�ver , in the 
event that during the course of construct ion deposits containing 
addit ional archaeological materials are encountered , the Office of 
S tate Archaeology should be notified at once. 
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ENVIRONMENTAL S ETTING 

The proposed location of the Georgetown Industrial Park 
is about one mile southeas t of Georgetown in the south c entral 
part of S cott County (Figs 1 and 2) . This is gent ly roll ing land , 
all of fairly high elevat ion , s ituated about one mile south of North 
Elkhorn Creek and one and one hal f mile north of Cane Run .  Th e  
property encompass e s  approxUDately 200  acres of which some 170 
are undeveloped at this time . About the southern hal f  o f  the 
property is in row crops as is a trac t in the northeas t ern corner . 
The remainder ,  approximately 301 , is in pas ture and cover crops 
or is wooded . The local ity is on a wel l  drained part of a r idge 
with intermittent s treams carrying runoff north into North Elkhorn 
Creek and south into Cane Run . In the general area , Kars t ic 
features , such as spr ings and s inkholes , are in evidenc e .  

Thi s  s e t t ing i s  typ ical o f  the Inner Bluegrass region of 
c entral Kentucky (Karan 1973) . The underlying bedrock i s  I tmes tone 
o f  Ordovician age (.McFarlan 1 943) and the s oils are l ight brown 
s i l t  loams (Bailey and Winsor 1 9 64) . 

Vegetat ion in this area originally was part of the 
wes tern mesophyt ic forest (Braun 1950) , composed pr�rily of 
sugar maple ,  walnut , bur oak , white oak , s everal species of 
bris tle- t ip oaks , h ickories , wild cherry , black and honey 
locus ts , and mulberry . Along the s treams , larger trees occur 
and tree spacing is often somewhat c loser than in the uplands . 
There were open areas of gras s land in the Bluegras s region , g iving 
the fores t a parkland appearance .  With c learing in recent 
decades , many areas are now open pas ture land or have grown up 
in underbrush and weeds . 

Faunal communi t ies over this area include a variety of 
mammals , birds , fish , rept iles , shell f ish , and amph ib ians . 
Opo s sum , raccoon , mink , longtail weas el , s triped skunk , river 
otter , beaver ,  whitetail dee r ,  red fox . gray fox , woodchuck ,  
eas tern gray squirrel , fox s quirrel , flying s quirrel , and 
cottontai l rabb it are among the mammals present today . Bison 
are report ed to have also been present at earl ier times (Young 
1910) . Other animals include numerous spec ies of ducks , owls ,  
vultures , quail . dove , and other b irds ; turtles , s nakes , frogs , 
c ray fish , mus s els , and bass , crappie , drum , catfish , and other 
variet ies of fish . 

Under aboriginal condit ions , this s ec t ion of Kentucky 
undoubtedly offered an at trac t ive hab itat for man both as 
a hunter-gatherer and as a farmer . Earl ier , when the region 
was affected by nearby glaciat ion , it probably also had many 
at tract ions for man . 
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Figure 1 .  Location of Study Area 
in Kentucky . 



S:2 o o ....J o 

C-10 

t3 z 1 3 : I l l ,,!, ! l, ! � l . : � . . ' U ,: : : . , L: •. :. o 



C-ll 

F igure 2 . Locat ion of Georgetown Indus trial 
Park . Shaded area denotes undevel oped 
parts of proper ty . Sca le 1 : 24 , 000 
(Base map , US GS 7 . 5  minu t e  George town , 
Kentucky , Quadrangle topographic shee t )  
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ARCHAEOLOGICAL BACKGROUND 

The prehis toric cultural remains of the Bluegrass region of Kentucky 
are general ly viewed according to a Cultural-Historical framework 
that recognizes a developing sequence of cultures that became more 
c omplex with time . This s equence began in the late Pleis tocene ( "Ice 
Age") and cont inued unt il the arrival of Europeans . The earliest 
cultural ma nifes tat ion , usually called the Pal eolndian peri09 , was 
characterized by migratory hunt ing-gather ing by smal l bands of 
people l iving on a landscape affected by its proximity to the advanc ing 
and retreafing edge of the Laurent ian Ice Sheet . As the Pleis tocene 
ended and environmental condit ions became more as they are today , 
the Paleolnd ian way of l ife gradual ly gave way to a somewhat d ifferent 
mode of hunt ing-gathering known as the Archaic . Archaic hunter
gatherers maintained an apparently very success ful adaptation to 
their environment unt il several technological advancements , in the 
f irs t millennium before Christ ,  gave rise to a more complex l ifeway 
known as the Woodland . During the Woodland period , the manufacture 
of pottery and the gardening of a few domest icated plants were tech
nological concommitents of greater s oc ial and pol it ical complexity 
produc ing the dist inctive cultural forms , Adena , Middle Woodland , 
and Late Woodland . Near the end of the firs t millennium after Christ ,  
Village Farming became the dominant cultural manifes tat ion in the 
Bluegras s .  By the t ime Europeans arrived , the bluegrass region was 
not intensively used by American Indians ; however , camps ites of 
Shawnee and use of the region by Miami , IroquoiS , and other groups 
are recorded (Goodel l 1971a , b ,  c ;  Wil l ey 1966 ; Clark 1974) . 

Archaeological research s trives not only to describe but to 
unders tand the past cul tures of any region. Unl ike the chemist or 
botanist who can often repeat under controlled conditions experiments 
designed to discover the nature of any part icular phenomenon , the 
archaeologist mus t  rely upon archaeological data which are , for any 
period in the pas t , finite and irreplaceable . The remains at any 
given s ite are virtually unique . Every care , therefore , mus t  be 
taken to insure that s ites are not wantonly des troyed . Archaeology 
substitutes comparative s tudies for controlled experimentat ion such 
that rather than experimentally holding a variable constant while 
changing another ,  one compares data from sites chosen such that , as 
nearly as pOSSible ,  some variables are about the same (analogous to 
the "constant " of experimentat ion) and others are in contras t (the 
changing variable of experimentat ion) . 

At present , we have only a vague , descriptive picture of the 
preh is toric cultures in the Bluegrass region (the "whens " and 
"wheres ") , which l eaves as the greatest current need a beginning toward 
the understanding in greater detail of the ''hows '' and "whys " of this 
segment of human history. We need also to learn what these l ocal 
remains can tell us about some of the broader ques tions of human 
history .  With these thoughts in mind , we may briefly review the 
cul ture his tory of the Bluegrass region of Kentucky and identify some 
of the spec ific problems which res ide in thes e  materials . 
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PALEO- INDIAN TRADITION 

Man may have first entered Kentucky as early as 14 , 000 or 15 , 000 
years ago , as inferred from radiocarbon determinat ions on charcoal 
found in associat ion with cultural materials at the Meadowcroft 
Roekshelter in Washington County , Pennsylvania (Adovas io et al e 1975) . 
Thus far nothing very d is t inct ive has been found at Meadowcroft , 
and even if very early cul tural materials of this sort were found 
elsewhere it is doubtful that their s ignificance would be  immediately 
recognized . Other more d is t inctive art ifacts , particularly proj ectile 
points , are characteris tic of the later phases of this tradi�ion. 
The Paleo-Ind ian stage las ted until perhaps 9 , 000 years ago . 

Paleo-Indian s ites in Kentucky are general ly recognized by the 
presence of a series of usually l anceolate shaped proj ectile points . 
These specimens often exhibit shallow channels or flutes extending 
up both faces and are usually assumed to date from about 11 , 000 to 
9 , 000 years ago . Scraping and cutting tools of chipped stone are 
also found on s ites of this period , whereas s tone tools made by 
grinding and peeking are notable for their absence (Witthoft 1 95 2 ;  
Willey 1 9 6 6) . 

Paleo-Indian peoples were probably organized into small nomadic 
or semi-nomadic bands and depended upon a sub s istence economy vof 
hunting and gathering . The hunting of Pleistocene megafauna , such 
as mammoth and s everal ext inct forms of bison ,  provided the focus 
of the sub s istence ac t ivities at least in the western parts of North 
America (Willey 1966) , but absolutely no proof of th is kind of focus 
also occurring in the greater Ohio Valley region has yet come to 
l ight . Wild plant foods and small game were undoubtedly important 
to all Paleo-Ind ian peoples , but may have been of prime importance 
in the eas tern part of North America.  

A survey of known art ifact collections in Kentucky was conducted 
by M .  Rol ingson in an attempt to define areas within the state which 
had been occupied by Paleo-Ind ian peoples . This survey indicated 
that the Bluegrass contained a relatively high dens ity of the d is 
t inct ive fluted proj ect ile points . This may be evidence of a rela
tively h igh population in the area during this early period (Rol ingson , 
1 9 64) . 

Despite a number of s tudies , the Paleo-Indian tradit ion is one of 
the least well  known aspects of Kentucky prehistory. Among the most 
crit ical research needs is a systemat ic survey d irected towards 
locat ing Paleo-Indian s ites . Our knowledge of the distribution of 
such local it ies is  woefully inadequate despite several preliminary 
efforts (Prufer and Baby 1963 ; Dorwin 1 9 66 ; Rol ingson 1 964) . Following 
this , research aimed at more spec ifical ly defining the chronological 
placement of the Paleo- Indian trad it ion as a whole and poss ible phases 
with in the tradition should be undertaken. Such pbases as yet are 
undefined , but there is little doubt that they do exist given a 
5 , 000 year duration for the trad ition. 
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Concomitant with chronological s tudies , excavat ions should be 
c arried out whose goal is def ining po s s ible func t ional variat ion 
be tween Paleo -Indian s i t es , and res earch int o  the sub s is t ence economy 
should be conduc t ed .  W e  s t il l  d o  not have a very good idea of the 
economic organizat ion of the Eas t ern Paleo- Indian groups . Cons idering 
the environmental variat ion between the two reg ions , i t  is not 
rea l is t ic to as s ume that Pl eis t ocene mega fauna were as important in 
this area a; they were in the wes t . 

ARCHAIC TRADITION 

The Archaic t rad it ion began roughly 1 0 , 000 years ago and las ted 
unt i l  approxDnately 1 , 500 or 1 , 000 B . C .  Over this period , a number 
o f  important cul tural changes took plac e .  In general , the term , 
Archaic , refers to a set of cul tural adap t at ions to an e s s en t ial l y  
modern environment i n  which the hunt ing and gathering of a w ide 
var iety of anDnal and p lant spec ies provided the bas is of the sub
s is t enc e economy . Wh ite- tailed deer and various nut -bearing t ree 
s pec ies were espec ially important , and such commodit ies as shell f ish 
were locally import ant . The exp loitat ion of the environment often 
ent ailed a s eas onal nomad ism in which part icular loc al it ies were 
v i s ited s easona lly over a number of years . The schedu l ing of the 
nomadic rounds was t ied to the seas onal ava ilab il ity of cert ain p lant 
or animal foods . 

In general , Archaic s i t es are ident ified by the pres ence of a 
s eries of d i s t inc t ive s t emmed and not ched proj ec t il e  po int s and a 
wide variety of cutt ing , scrap ing and p ierc ing implements made of 
bone and chipped chert . Ground s tone t echnology was developed during 
this period and was employed in the manu fac ture of axe heads , s t one 
p ipes , numerous food gr inding and pounding imp l ements , spear-thrower 
we ights , and ornament s (Willey 1966) . 

In o ther areas of the eas tern United S tates , the Archaic t rad i t ion 
has been d iv ided into three phas es , Early , Midd l e , and Lat e .  Due 
t o  a lack of res earch in the present s tudy area , it is no t known if 
this scheme has local u t i l it y �  

A f ew early Archaic s tyle proj ec t i le points are found in the 
Cent ral Bluegrass (c . f . Col l ins ms ) , and are current ly be ing found 
in deeply buried depos i t s  in Jefferson County ( s ite l 5JF243 )  but 
l i t t l e  is known about the act ivi t ies represented by the ir pres ence . 

Middle Archaic materials , also are t ypologically ind icated for 
the Central Bluegras s (Goode l l  1971 ; Col l ins ms ) ,  but again their 
s ignif icance is ob scure . 

Lat e  Archaic mate r ials are much more numerous according to local 
col lec tors and as demonstrat'ed in adj acent areas - the C inc innat i ·  
area (Vickery 1 9 7 5 ) , Eagl e Creek (Al len 1 9 7 3) , and in Jef ferson 
County (J . Granger ,  personal communicat ion) . 
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One of the most prominant features o f  Late Archaic society 
was the development of extens ive procurement systems (probably trade) . 
These are mos t s trongly evidenced in the obtaining of s tone for 
util ization in tool manufacture . A recent s tudy of the chert recovered 
at the Maple Creek s ite in Clermont County , Ohio , showed that much 
of it was obtained from sources located more than 100 miles from the 
s ite (Vickery 1974) . Other s ites in the Ohio Valley , especially 
the large shell  middens along the Green River in Wes tern Kentucky , 
provide evidence for trade networks extending across  the ent ire 
eas tern part of North America. Art ifacts made of marine shell from 
the Gul f  of Mexico and copper from the Lake Superior region are 
common in these s ites (Webb 1 940) . 

There are a number of problems regarding the occupat ion of the 
area by Archaic groups . We need to know more about the nature and 
extent of the Early and Middle phase utilizat ion of the area , espe
c ially in how they relate to the development of the apparent substan
t ial Late Archaic occupat ion . In other words , it is important to 
know the reasons for the Late Archaic population explos ion. There 
is also a pauci ty of infonnation on subs istence economy for all 
phases of the Archaic . Learning more about this is critical in 
answering questions about the development of agriculture which 
apparent ly occurred just after the end of the period and undoubtedly 
had its origins in intens ive late Archaic wild plant food gathering . 

There is increas ing evidence that in c ertain parts of the greater 
Ohio and Miss is s ippi valleys , late Archaic and early Woodland peoples 
may have unsuccessfully experimented with the domes t icat ion of c ertain 
nat ive food p lants . If this can be verified , a major contribution 
will be made toward the comparative data base needed to unders tand 
the origins of food production as a major subs is tence act ivity of 
man . In southeas t As ia,  the Near East , Mexico , and S outh America 
archaeologists have documented a number of successful experiments 
which led to plant domesticat ion , and ult imately to food produc t ion. 
No one has yet adequately documented an unsucces s ful experiment in 
plant domesticat ion which , by its contrast ing qualit ies would bring 
into sharper focus our unders tand ing of this , one of the princ ipal 
achievements of mankind . 

WOODLAND TRADITION 

The Woodland tradition is usually marked by the appearance of 
three s igni ficant cultural patterns : (1)  the manufacture of pot tery , 
(2)  the development of elaborat e burial ceremonialism, and (3)  the 
introduct ion � development of agriculture . This tradit ion began 
around 1500 or 1000 B . C .  and las t ed unt il around A . D .  900 . 

Agriculture d id not tmmediately alter in any s ignificant way 
the subs istence or s oc ial struc ture o f  the Woodland groups . Rather , 
domesticated plants supplemented the diet which was still largely 
composed of wild plant and animal food s . 
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Cult ivated plants can be d iv ided into two complexes , ( 1 )  introduced 
s pec ies (which included corn , beans , and s quashes ) f irs t domest icated 
in Meso-America or S outh America and d iffused to eas tern North 
America , and ( 2 )  spec ies (includ ing marsh elder , sunflower , canary 
gras s ,  and poss ibly others ) which grew wild in the area and were 
apparently brought under dome s t ic at ion by local groups ; of these , only 
the sunflower remained s ignif icant for very long. 

Woodland pot tery is found in a relat ively smal l range o f  forms 
and methods of manufac ture . For the most part , the vessels are 
tempered with sand . grog , or crushed s tone . S urfaces usually exhibit 
evidence o f  having been treated with a cord or fabric wrapped paddle 
or s t ick. Des igns tend to be fairly s imple except in the case of some 
of the elaborate mortuary wares assoc iated with Middle Woodland burial 
mounds . 

The tradition of constructing eartheD mounds over the graves 
of the honored dead probably began in tne Late Archaic period where 
smal l mounds are occas ionally found . It is mos t  characterist ic of 
the Early and Middle Woodland periods . 

The Early Woodland Adena cul ture (ca . 500 B . C .  to A.D.  600) 
is best known from a series of burial mounds found in northeastern 
Kentucky , West Virg inia , Ohio , and southeas tern Ind iana . This culture 
part ially overlaps in t ime with the Hopewell cul ture which is centered 
in Ohio . Both Adena and Hopewell s ites are known in the general 
vic inity of this s tudy area . 

The Adena burial comp l ex includes burial in elaborate log tombs , 
cremat ion and other interrment modes . Exo t ic goods , such as copper 
ornaments , marine shell and cut mica are found as of ferings in the 
graves . The mounds built over the burials tend to become larger 
over t ime and the l ater graves are more elaborate and contain larger 
amounts , and more flamboyant examples , of grave goods (Dragoo 1 9 6 3 ) . 

The Hopewell cul ture with its large mounds and earthen enclosures 
marks the c l imax of the Woodland mound bu ild ing trad it ion in the 
eas tern United S tates . Mounds of this c omplex enclose graves wh ich 
are notab l e  for the variety and amount of grave goods which they 
cont ain . Hopewell ian s ites are known from s outheas tern Indiana 
and over much of Ohio . There have been reports of Hopewel l  s ites in 
the Covington area o f  Kentucky , but these are not yet pub lished . It 
is not expec ted that Hopewe1 1 ian s ites themselve s would occur in the 
C entral Bluegrass , but the d i s t inct ive c eramics ,  if found as intru s ives , 
could be important c lues to age . 

Among the mos t important Woodland research needs is a s tudy o f  
Adena and Hopewel l  hab i tat ion s it es . Excavat ions aimed at under
s tanding the sub s is t ence economy , s oc ial organizat ion and settlement 
systems of the groups respons ible for the cons truct ion of the burial 
mound s would add much to our knowl edge of this important period . 
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VILLAGE FARMING TRADITIONS (MISSISS IPPIAN AND FORT ANCIENT) 

The f inal prehis toric occupat ion in Kentucky is represented by 
two related traditions which arose sometime around A.D.  900 and 
continued until the historic period . 

The Mis s is s ippian tradit ion is centered to the west and southwest  
of the study area in  the Lower Ohio and Mississippi River valleys . 
Peoples of this trad�tion d eveloped a dependable agriculture based 
eco nomic sys tem which allowed the development of permanent village 
l ife and relatively complex soc ial orga nization. Extens ive pol itical 
and economic sys tems are probably also to be inferred from the . ,archaeo
logical evidence on Mississippian. S ites of this tradition are often 
quite large , fortified with log pal isades and marked by sub stantially 
built houses and large , rectangular , flat topped earthen mounds which 
s erved as bases for publ ic building. The subsistence economy focused 
on corn , beans and squash agriculture but hunting and gathering 
cont inued to play an important role.  

Mis s is s ippian pottery is  largely plain surfaced and usually 
tempered with c rushed mus sel shel l .  There is a marked elaborat ion 
of form and decoration. 

The Fort AnC ient tradition is  centered to the north , east and 
southeast of the study area , but is strongl y represented in this 
area as wel l .  It is usually viewed as a continuation of the local 
Woodland tradit ion which had come under strong cultural influence 
from the vigorous Mississ ippian tradit ion.  Corn , beans and s quash 
became the mains tay of the diet , and as in Mississippian , this dependable 
subs istence economy allowed the development of a more permanent 
settlement pattern and the concomitant rise in importance of large 
s table villages . These  s ites do not , howeve r ,  reach the s ize of the 
Mississ ippian settlements , nor do they exhib it temple mounds or 
other evidences for the level of soc ial complexity reached by 
Miss iss ippian groups . 

Fort Anc ient pottery exhib its numerous cont inuit ies with the 
earl ier Woodland wares of the Middle Ohio Valley. These  are espec ially 
evident in vessel form and surface treatment .  The influence of the 
Mississ ippian tradit ion is seen in the presence of shell tempering 
and in s ome vessel forms and decorat ive styles . 

Mis s is s ippian s ites have been located as far east as Louisvil le 
and there are reports of s imilar s ites in southeas tern mos t  Ind iana 
Ohler , personal communicat ion) . Fort Anc ie�t s it es are known from 
mos t  of the Bluegrass area. Numerous s ites of this trad i t ion are 
also known in OhiO , West Virginia, and s outheastern Indiana (Griffin 
1 943) . 

One of the most c r it ical probl ems of the archaeology of these 
Village Farming tradit ions that might be part ially solved by research 
in the s (udy area is the relat ionships bet«een the Fort Anc ient and 
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the Mississ ippian . Local s ites of either tradition might be important 
in providing informat ion on specific mechanisms of interact ion between 
the two . S ites in the area couId also be important in s tudying dif
ferences in cul tural ecology. 

PREVIOUS RESEARCH IN THE AREA 

Beginning in the early 19th century , archaeological s it es in 
Scott County have attracted the attent ion of obs ervant individuals .  
Rafinesque in 1824 reported that 5 "s ites " and 1 2  ''monuments '' were 
known in Scott County ; S quier (1849) reports only 3 earthworks . 
Cyrus Thomas (1891) reiterates Rafinesque ' s  l is t . 

In thi s  century , Webb and Funkhauser (1932) report 6 s ites 
(all mounds ) near Elkhorn Creek in the western part of the county.  
Between 1932  and 1973 , 5 more s ites (one a mound and 4 poorly des 
c ribed) were recorded in the f iles of the Museum of Anthropology 
at the University o f  Kentucky . 

Donald Crusoe (197 6) reports a s ite of uncertain cultural 
affil iation (SC 13)  found during a survey of the proposed airport 
local ity north of Georget.wn. 

Charles Hockensmith has , over the past year , been surveying 
for s ites in Scott County and to date has located 50 s ites (8 Fort 
Anc ient , 1 Adena , 1 2  Archaic , 13 mult icomponen.t , and 16 of uncertain 
affil iat ion) • 

Collectors have long noted that S cott  County was prol ific in 
s ites , and the accumulating eVidence , including the present survey ,  
corroborates this view .  

En.ugh s ite distribut ional data are now available that the 
beginnings of a comprehens ive settlement pattern s tudy could be made . 

RESEARCH METHODS 

Three methods were employed in ass ess ing the l ikel ihood of 
impact to archaeological s ites by development of the Georgetown 
Indust rial Park. A search of archival records was made , an on-the
ground survey was conducted , and soil columns were examined at the 
three s ites cons idered most  l ikely to contain undisturbed depos its . 
In addition , amateur and profeSS ional archaeologists famil iar with 
the area were queried about the preaence of s ites . 



The archaeol ogical records ·of the Univers ity of Kentucky and 
the National Register of Historic Places were systematically searched 
and queries made of the other archaeological archives in the s tate 
to determine the presence of known s ites and the general s tatus of 
research in Scott County . No prehis toric s it es are l isted in the 
Nat ional Register in Scott County (Federal Register Vol . 42 , No. 21 , 
page 6 24 5 , July 1977)  and only the records at the Univers ity of 
Kentucky contained materials useful to  preparat ion of the accompanying 
background s tatement . 

In the f ield phase of this investigation , the author , accompanied 
by Mr . Chris Turnbow , walked over the undeveloped parts of the property 
on 20 July 1 97 7 .  Areas in pasture or cover crops provided very 
poor survey conditions , whereas those in crops (corn and tobacco , 
principally) afforded good to very good ground visib il ity (see F ig .  3 ) . 
When surface indications of preh is toric occupation were noted , all 
observed materials were collected and placed in bags labeled as to 
l ocation ; locat ions were marked on a topographic map as well as on 
a trac ing of an aerial photograph. In mos t  cas es , it was difficult 
to determine the boundaries of s ites b ecause of the low dens it ies of 
materials observed and the fact that isolated flakes or other obj ects  
were 

·
often noted in the intervening areas between s it es . 

After analys is of the materials collected during the first  survey , 
it was felt that add it ional informat ion was required to fully assess 
three of the s it es , so  on 10 Augus t ,  the author returned to s ites 
SC-69 , SC-74 , and SC-76 to obtain s o il columns . Ten s o il pro files 
were measured at each of these s it es (see Figures 4 ,  5 ) for the 
purpose of determining whether undisturbed cultural depos its were 
present. 

RESULTS 

Fourteen local it ies produced evidence of prehistoric utilizat ion 
and were des ignated as s it es (Fig . 4 ) . Each of these is describei 
below ,  and where poss ible  the cultural affiliation is inferred . S ite  
locations are given below in distances (feet)  measured at right 
angles south from Lemons Mill Road and west from the east boundary 
of the property , augmented by descriptive data under current condit ions . 
In Table 1 ,  VIM locat ions for each s it e  are given. 

SC-67 is near the c enter of the property and s traddles the fence 
and tree l ine .separating two corn fields about 300 feet west of the 
main road . The diameter of the s it e  is est �t ed to be about 150 
feet (14 meters ) ,  and it is centered about 2000 feet south of Lemons 
Mill  Road and 1100 feet wes t  of the east property boundary. A 
triangular arrow pOint , a miscellaneous b iface , a core and one flake 
and one chert chunk were collected , indicating a pO. f ibl. vllla,& 
farming period affil iation for the s i t e .  
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Figure 3 .  George town Industrial Park , Survey 
condit ions . Shaded areas dep ict heavy 
ground cover at t ime of survey . 
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Figure 4 .  Survey route . Dotted lines ind icate 
path fol lowed by surveyors ; shaded areas 
indicate approximate s ite areas . 
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Figure 5 .  Sketch map of s ites SC-69 , SC-74 , 
and SC-76  showing s pac ing of measured 
soil profiles . 
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Table 1 .  S ite Locat ions by U. T.M. Co-ordinates . 

S ite No . N E 

SC-67 42 29850 7 14900 

SC-68 42 29500 7 14900 

SC-69  4 229545 714850 

SC-70 4 22 9 6 20 71 5 050 

SC- 7 1  4 230050 7 14750 

SC-7 2 4 2301 1 0  7149 20 

SC-73  4 230350 71 5100 

SC-74 42 29300 71 5050 

SC-75  42 29670 71 5 1 00 

S C - 7 6  4 229425 71 50 80 

SC- 77  4230015 71 5 1 30 

SC- 78 4 2 2 9850 71 5 1 7 5  

SC- 79 4 2303 30 7 1 5 260 

SC-80 4 2303 75  
7 15440 
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SC-68 i s  in the southern edge o f  a large cornfield about 650 
feet s outh of the end o f  the road , 3200 feet south of Lemons Mill 
Road , and 1065 feet west of the eas t  property boundary . The 19 chipped 
objects were in an area s ome 150 feet in d iameter and included nothing 
diagnos t ic ; there were obs erved , in addit ion to the collec ted material s ,  
a few pos s ib l y  introduced l tmes tone rocks wh ich may ind ic ate cul tural 
ac t ivity . 

SC-69 is a small area near the s outhern edge of the same field 
which ho s ts S C-68.  SC-69 y ielded a triangul ar arrow po int , a b iface , 
a core , and 29 flakes (one o f  which was modif ied ) , pos s ib ly ind icat ing 
village farming period affil iat ion . These material s ,  as we l l  as 
numerous l tmes tone rocks , were found over an area about 1 25  feet (40 m) 
in d iamet er located approxtmately 2860 feet s outh of Lemons Mill Road 
and 1330 feet west of the eas t property b oundary . Ten s o il profiles 
measured at this s i te (F ig . 5 ) indicated a d is turbed zone of brown 
loamy soil about 20 to 25 cm in thickness underlain by a compac t 
yellow-orange , c layey zone at least 1 5  cm in thickness . Other than 
c harcoal which was found in the d is turbed por tion o f  prof iles near 
the s outheas tern edge o f  the s it e ,  no th ing of pos s ible cul tural origin 
was noted in these t es t s . It appears from field observations that 
the thin s catter of material s at this s ite res ide en tirely in dis turbed 
depos its . 

SC- 70 is in the e,astern ed ge o f  the s ame cornfield as the two 
previously described s ites . It is about 150 feet wes t  o f  the turn 
around at the end of the property road , about 2500 feet s outh of Lemons 
Mill Road and 1000 feet west of the eas t ern property l ine . This is 
an area about 150 feet north-south by 50 feet eas t-west f rom which 
1 5  non-diagnos t ic flakes were recovered . 

S C - 7 l  is a spot in the northeas tern corner of a tobacco f ield 
at the wes tern edge o f  the property where a s ingle flake was found . 
S urvey condit ions at the t tme of this f ind wer e very poor , and it 
is l ikely that if the ground were vis ibl e , more would be found - 

hence the s ite des ignat ion. This find was made 1700 feet south o f  
Lemons Mil l Road and 2100 feet wes t of the eas tern property boundary . 

SC- 7 2  l ies in a previously d is turbed area j u s t  s outh of a n 
unf inished metal building near the center of the property , 1 500 feet 
south of Lemons Mil l Road and 1460 feet wes t  o f  the eas t boundary 
of the property . It covers an area roughly 275 feet eas t -west by 
100 feet north-south and c ons is t s  of a few cul tural items rest ing 
on exposed rocky subsoil . Ten non-d iagnostic flake s , chip s , and 
chunks of chert were collec ted . 

SC-73 denotes the locat ion where a s ingle retouched flake was 
col l ec t ed at the edge o f  the roadway d is turbance 600 feet s outh of 
Lemons Mill Road and 1 1 50 feet . west of the eas t  boundary of the 
property . It is l ikely that more material res ides und er the heavy 
vegetat ion cover that l ie s  j u s t  eas t of the area where the objec t  
was exposed . 
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SC-74 appears to be the remnant of a larger s ite which once 
extended southward into the present Southern Ra ilroad right of way . 
The present area is in the southern edge  of a c ornfield 3660 feet 
south of Lemons Mill Road and 350 feet west of the eas tern property 
boundary ; it covers an area some 200 feet east -west and 300 feet 
north-south. There were observed a number of imported rocks in 
add ition to the 24 objects collected . A potsherd and a s ide-notched 
dart point were the only d iagnos t ic items recovered , pos s ibly indi
cat ing both Archaic and Woodland affiliat ions . Auger test ing at ten 
places in this s ite revealed a loos e ,  b rown loamy plowzone (20-25 em 
thick) rest ing directly on a l ight yellow-orange subsoil . No un
disturbed cultural depos its were indicated at this s ite.  

SC-75 is a s ite  consisting of a th in scatter of materials in 
two adj acent cornfields some 2500 feet south of Lemons Mil l Road and 
400 feet west of the eastern property l ine . Ground visib i l ity over 
huch of this area was poor because of a heavy weed cover , but a pestle 
13  flakes were recovered . These cultural materials were spread over 
an area about 300 feet east-wes t  by 200 feet north-south . 

SC-76 lies al ong the eastward dipping slope of a low hill in 
thp. eastern part of a large cornfield near the southern end of the 
property . This local ity is 3100 feet south of Lemons Mil l Road and 
about 100 feet wes t of the eastern property l ine . The area covered 
is about 250 feet north-south and 100 feet east-west .  The soil 
is somewhat rocky and is  currently erroding fairly rapidly. Thirty
s ix artifac t s , including a corner-notched dart point and two potsherds , 
were collec t ed here . It would seem that the pottery is of Woodland 
affil iat ion and that the dart point is Archaic . Ten soil profiles 
were examined at this s ite ; each revealed a thin plowzone resting 
on rocky , clayey subsoil without evidence of intact cultural depos its . 

SC- 7 7  is a small s ite  in the edge of a large cornfield 1450 
feet south of Lemons Mill Road and 660 feet west of the eastern 
property boundary . An arrow point and two flakes were found in 
fairly close proximity , but nothing else of cul tural origin was noted . 

SC-78 is another small site in the s ame cornfield , 1 9 60 feet 
s outh of Lemons Mill Road and 400 feet west of the east property 
boundary. A core and 4 flakes were found in fairly close proximity , 
but as in SC-7 7 , nothing else cultural was noted . In the case of 
site  SC-78 , poor ground vis ibil ity was undoubtedly a factor . 

SC-79  is located near the crest of a hil l 730 feet south of 
Lemons Mill Road and 600 feet west of the eastern property l ine . 
I t  is a small area , only about 25 feet in d iameter, from which 5 
flakes were COllected . A heavy sod covered much of this area , and 
poor vis ibil ity may have contributed to the restricted material noted . 
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SC-BO is a small area in the edge of a tobacco field in the 
northeastern corner of the property , 100 feet from Lemons Mill Road 
and 160 feet from the east boundary of the property. Four non-diag
nost ic flakes and chips were the only materials  recovered . 

ARTIFACT DESCRIPTIONS 

A total o f  1 74 spec imens was collected from the 14 s ites , located 
during this survey ; of this total , 1 7 0  are of chipped s tone , one is 
of ground , stone , and three are of pottery . The artifact categories 
in each of these three classes are discussed individually bel ow ,  and 
s i t e  proveniences are reported in Table 2 .  

CHIPPED STONE 

Dart Po ints 

Corner-notched . One corner-notched dart point was recovered (Fig . 6a) ; 
it has a sl ightly convex bas e ,  deep corner notches , and strong 
barbs ; blade edges are very s l ightly convex , and cross  sect ion 
is lent icular ; basal edge is ground ; in general , it resembles the 
corner-notched forms of the early Archaic . 
Length : 44mm ; width : 27mm ; thicknes s :  7 . 5 mm .  

S ide-notched . A s ingle s ide-notched dart point was recovered 
(Fig . 6b) j it has a straight base , shallow s ide notches , and 
convex lateral edges ; it is lent icular in cross sec t ion;  basal 
edge is ground . It  resemb les middle Archaic types of dart points . 
Len gth : 3 � ;  width : 2Dmm ; thickness : 7mm. 

Arrow Po int s 

Triangular . Three small , triangular arrowpoints were found ; 
all are thin and b ifac ially chipped ; one is lanceolate with 
s l i ghtly concave base (Fig . 6c ) ;  one is fragmentary but 
evidently has recurved edges and a concave base (Fi g .  6d ) j  
and one has recurved edges and a convex bas e (F ig.  6e ) . 
These points are generally assoc iated with the late , village 
farming cultures of the region . Lengths range from 26 to 39 
widths , from 13 to 19  mm; and thicknes ses from 3 to 5 mm. 

Miscel laneous Bifaces 

mm ·  , 

Four smal l bifacially flaked obj ects were recovered ; these are 
irregular in outl ine and vary from moderately thin and lent icular 
in cross sect ion to thick and asymmetrical ; func t ion is not 
readily apparent for any of these specimens ; however , at least 
one of them (F ig.  6f ) may be an unfinished ob j ec t and the convex 
edge of another (F ig . 6g ) may have served as a scraper . 
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Figure 6 .  Repres entat ive art i fac t s . a ,  corner
no tched dart point ; b ,  s ide-notched dart point ; 
c - e ,  triangular arrow points ; f - g , miscellaneous 
b i faces ; h- i ,  c ores ; j ,  mod i fied flake ; k ,  liBes tone 
t em pered , cordmarked sherd . 
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TABLE 2 .  Provenience of all col l ec t ed materials by s ites , Georgetown Industrial Park survey . 

SC-67 SC-68 S C - 69 S C - 70 S C - 7 l  SC- 7 2  S C- 7 3  S C - 74 SC-75 S C - 7 6  S C - 7 7  S C - 7 8  SC- 7 9  SC-80 Totals 

CHIPPED STONE 
Dart Points 

corner- notched 1 1 

s ide -notched 1 1 
Arrow Points 

t r iangular 1 1 1 3 

Misce l laneous Bifaces 1 1 2 4 
Uni faces 2 2 

Mod i fied Flakes 2 1 1 1 1 1 7 

Core s aod Core Fragments 1 1 1 2 2 1 8 (":) 
Was t e  Flakes 1 13  28 1 5  1 6 1 5  1 2  23 1 3 5 2 1 25 I 

w 
Chips and Chunks 1 3 4 3 6 2 19 w 

GROUND STONE 
Pes t l e  1 1 

CERAMICS 
Po t t e ry Sherd 1 2 3 

Totals 5 1 9  32 15 1 10 1 24 14 36 3 5 5 4 1 74 
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Unifaces 

Two small flakes with dist inct unifac ial flaking were recovered ; 
both were thick ; one is almost round with steep flaking around 
about one hal f of the per imeter ; the other is fragmentary , but 
also exhib its a convex retouched edge . 

Mod ified flakes 

S even f lakes exhibit l Umited edge modificat ion ; this consis ts 
of small chips removed from one or more edges ; as the ch ipping 
may be discont inuous or l imited to a small area , it is pos s ib le 
that it  was not intent ionally produced , and may not even relate 
to aboriginal ut il izat ion ; one spec imen has an almost burin-l ike 
s eries of f lakes removed from one edge (Fig . 6 j ) . 

Cores and Core Fragments 

E ight small pieces of chert (maxUmum dimens ions , 70 mm x 65 mm x 
3 5  mm) exhibiting the removal of two or more flakes were clas s i
fied as cores ; these are all irregular and show no evidence of 
purposeful shaping or s igns of wear (Fig 6 h and i ) . 

Waste Flakes 

A total of 1 25 flakes was recovered ; these inc lude examples of 
all stages of reduct ion from primary cortex flakes to  bifac ial 
thinning flakes ; most are small (less than 25 mm in maxUmum 
dimens ion) . 

Chips and Chunks 

Nineteen irregular , small chert fragments were collected . 
These lack criteria for ident ificat ion as flakes or other obj ects , 
and may inc lude manufacturing shatter as well  as flake or other 
fragments .  

GROUND STONE 

Pestle 

A s ingle , small , asymmetrical ly conical pest le of dense sands tone 
was recovered ; it is 6 7  mm high and 95  mm in maximum diameter 
at the base ; basal surface is pol ished and exhibits a shallow , 
centrally located pit ; all other exterior surfaces show evidence 
of pecking . This specimen lacks the evidence of heavy battery 
that often appears on pestles . 

CERAMICS 

Cordmarked Pot tery � herds 

Three small  sherds of pottery were recovered ; al l exhibit cord
marking on the exterior (Fi g .  6 k) . The two sherds from SC-76  
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are light tan in color with both l Lmestone and grit termpering 
whereas the one sherd from SC-74 is darker in color and has less 
grit and more lLmestone in the temper. 
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CONCLUSIONS 

This study has resulted in the ident ificat ion of 14 small sites . 
Their distribut ion over the Industrial Park property reflects , in 
part , survey condit ions at the t ime of the survey in that the areas 
where ground cover is heaviest fewer s ites were found . In spite of 
thes e l imitations , however, the pattern emerges of numerous smal l ,  
probab ly intermit tently used local it ies on high ground roughly a 
mile south of North Elkhorn Creek . The culturally d is gnost ic spe
c imens indicate utilizat ion of this area in the Early and Middle 
Archaic , Woodland , and Fort Ancient periods . 

In their present condit ion , none of the sites is  cons idered 
s ignificant and no further archaeological work is deemed necessary 
unless addit ional remains are encountered during construct ion. 
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APPEND I X  D 

EXPLANATI ON OF UN I VE RS AL S O I L  LOS S EQUAT I ON 

S o i l  Lo s s  Prediction Me thod 

The univer sal soil los s equa t ion can be app lied all over the 

U . S .  t o  p redic t t on s  of soil los t  per acre . Or iginally the equat ion 

was used for agricultural ero s i on p redict ions , but now can also b e  

u s e d  to p redict s il t  loads in rivers and soil losses from cons truct ion 

s i tes . While the informa tion which follows is "universal " and does 

p rovide a useful guide to mo s t  U . S .  soil s , more pre cise s ite data 

would g ive a more ac curate soil los s  estimate . 

The equat ion is : 

A = RKLSCP 

where A is the e s t imated average annual soil loss in tons per acre 

and the o ther terms are def ined as follows : 

R is the rainfall and runo f f  ero sivity index . I t s  local 
value can generally b e  obtained by interpolat ing be tween 
the is o-value lines of Figure s A-1 and A-2 . (Excep t ions 
are the Coas tal Plains of the S outheas t .  R values pres
ently used in the Coas tal Plains do no t exc eed 35 0 .  In 
the Nor thwe s t , the map values mus t be increased to account 
for effect of runo f f  from thaw and snowmelt . E s t imated 
adj us tment s  for spec ific locat ions can b e  ob tained from 
the Soil Conservat ion Service . )  

K is the soi l-erodib ility fac t o r . I t  is the average soil 
loss per unit o f  R under arbi trar ily selected "bas i c "  c on
ditions , and depends on soil p roper t ie s . The value o f  K 
for mos t  o f  the U . S .  mainland soils can be obt ained from 
local offi ces of the Soil C ons erva t i on Service (examp le : 
Tab le 1 ) . Gro s s  app roxima t ions based primarily on s o i l  
texture can b e  obtained from Table 2 .  
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TABLE 1 

TYPICAL SOILS DATA AND K VALUES FOR S ITE-SPECIFIC ANALYSIS 

HORIZON
b USDA 

K-VALUE
d 

TEXTURE RANGE
c SOIL SERIES

a 

Abbo t ts t own A 1 ,  s il 
B 1 ,  si1 , s iel 
C 1 

Adelphia A sl , f s 1  
B 1 ,  sc1 , f s 1  
C sl , ls 

A1brights  A s i1 , gsi1 , gl 
B sic1 , c1 , sc1 
C 1 

Aldino A sil 
B sic1 , s il 
C 1 ,  sil 

Allegheny A 1 ,  fs1 , sil  
B c1 , s i1 , s ic1 
C c 1 ,  1 ,  sc1 

Alluvial Land A variable 
B variable 
C variable 

Altavis ta A f s 1 ,  sl , 1 
B s i1 , c1 
C g s l  

Andover A 1 ,  gl , sl  
B c1 , 1 ,  gel 
C gl , gsc1 

Armaugh A si1 , s ic1 
B sic1 , s i c ,  c 
C s ic , s ic1 , c1 

Ashby A sh1 , sil  
B s il 
C shale 

Ashton A 1 ,  si1 , fs1 
B si1 , sic1 
C f s 1 , 1 ,  sil 

Athol A 1 ,  si1 , 
B si1 , c1 , sc1 
C gl , (variable ) 

:o'Jer 6000 in U .  S .  
A--surface material ; B--intermediat e ; C--parent mat erial 

c 

0 . 4 3 
0 . 43 
0 . 4 3 

0 . 32 
0 . 43 
0 . 4 3 

0 . 43 
0 . 4 3 
0 . 43 

0 . 4 3 
0 . 4 3 
0 . 4 3 

0 . 32 
0 . 28 
0 . 28 

0 . 28 
0 . 2 8 
0 . 28 

0 . 32 
0 . 43 
0 . 43 

0 . 43 
0 . 43 
0 . 43 

0 . 43 
0 . 28 
0 . 1 7 

0 . 28 
0 . 24 

0 . 28 
0 . 28 
0 . 2 8 

0 . 3 7 
0 . 28 
0 . 2 8 '  

d
Si1t , loam ,  clay , etc . 
Erodibility : 0 . 4 3--high1y erodible ;  0 . 28--moderate ; 0 . 17--1ow . 
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TABLE 2 

INDICATIONS OF THE GENERAL ��GNITUDE 
OF THE SOIL-ERODIBILITY FACTOR , Kl 

ORGANIC MATTER CONTENT 

TEXTURE CLAS S < 0 . 5 % 2% 

K K 

Sand 0 . 05 0 . 0 3 
Fine Sand 0 . 1 6 0 . 14 
Very Fine Sand 0 . 42 0 . 3 6 

Loamy Sand 0 . 12 0 . 10 
Loamy Fine Sand 1 
Loamy Very F ine Sand 

0 . 24 0 . 20 
0 . 44 0 . 38 

Sandy Loam 0 . 2 7  0 . 24 
Fine Sandy Loam 0 . 35 0 . 30 
Very Fine Sandy Loam 0 . 4 7 0 . 41 

Loam 0 . 3 8 0 . 34 

Silt Loam 0 . 48 0 . 42 

Silt 0 . 60 0 . 5 2 

Sandy Clay Loam 0 . 2 7 0 . 25 

Clay Loam 0 . 28 0 . 25 

S ilty Clay Loam 0 . 3 7  0 . 32 

Sandy Clay 0 . 14 0 . 1 3 

Silty Clay 0 . 25 0 . 2 3 

Clay 0 . 13-0 . 29 

4% 

K 

0 . 02 
0 . 10 
0 . 28 

0 . 08 
0 . 16 
0 . 30 

0 . 1 9 
0 . 24 
0 . 33 

0 . 2 9 

0 . 33 

0 . 4 2 

0 . 21 

0 . 21 

0 . 26 

0 . 12 

0 . 1 9 

1 The values shown are estimated averages of broad ranges of speci-
fic-soil values . When a texture is near the borderline of  two 
text ure classes , use the average of the two K values . For speci
fic soils , use Soil Conservat ion Service K-value tables . 
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LS is the slope-effect on erosion. The fac tor LS is the expec
ted ratio of soil loss per unit area on a field slope to cor
responding loss from the basic nine-percent slop e ,  7 2 . 6 f eet 
long . This ratio , for specific combinations of slope leng th 
and gradient , may usually be taken directly from the slope
effect char t (Figure 2) .  For example,  a ten-percent slop e ,  
260 f eet long , would have an LS rat io fo  2 . 6 .  

When the equation is used as a guide for selection of practices 
on an area where several slopes are combined into a single 
f ield , the slope characteristics of the most erosive signif i
cant segment of the f ield should be used for Figure 2 .  Use. 
of f ield averages on such slope comp lexes would underestimate 
soil movement on signif icant parts of the f ield . 
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C is the cover and management factor . C values range from 
0 . 001 for well-managed woodland to 1 . 0  for t illed , contin
uous fallow . C for a given cro pping and management sys tem 
varies with rainfall distribution and planting dates . Gen
eralized values for illus trative purposes are given in 
Tab le 4 .  Lo cal values can be computed by a procedure pub
lished in Agriculture Handbook No . 282 , or computed values 
may be obtained from the Soil Conservation Service . Values 
following cons truction can be estimated from Table 5 .  

TABLE 4 

MAXIMUM PERMISS IBLE C VALUES (T/RKLS ) FOR INDICATED GRADIENT AND 
SLOPE LENGTH WITH STRAIGHT AND WITH CONTOURED ROWS 

GRADIENT VALUES FOR SLOPE LENGTH (in feet ) OF 

(percent ) 
60 80 100 150 200 250 300 400 

STRAIGHT ROW 

2 0 . 45 0 . 35 0 . 33 0 . 2 6 0 . 2 2 0 . 20 0 . 1 7 0 . 15 
4 0 . 22 0 . 19 0 . 1 7 0 . 13 0 . 11 0 . 10 0 . 092 0 . 081 
6 0 . 13 0 . 11 0 . 10 0 . 08 3  0 . 0 7 2  0 . 065 0 . 058  0 . 050 
8 0 . 08 9  0 . 0 7 7  0 . 0 6 8  0 . 055 0 . 048 0 . 04 3  0 . 039  0 . 034 

10 0 . 064 0 . 05 6  0 . 050 0 . 040 0 . 035 0 . 030 0 . 02 8  0 . 024 
12 0 . 048 0 . 042 0 . 03 7  0 . 030 0 . 02 6  0 . 02 3  0 . 021 0 . 018 
14 0 . 038 0 . 033 0 . 029 0 . 024 0 . 020 0 . 018 0 . 017 0 . 014 
16 0 . 030 0 . 026 0 . 024 0 . 019 0 . 016 0 . 015 0 . 01 3  0 . 012 
18 0 . 025 0 . 022 0 . 01 9  0 . 016 0 . 014 0 . 0 12 
20 0 . 021 0 . 018 0 . 016 0 . 013  0 . 011 

CONTOURED 

2 0 . 75  0 . 5 8 0 . 5 7  0 . 43 0 . 3 7  0 . 33 0 . 2 8 0 . 2 S 
4 0 . 44 0 . 38 0 . 34 0 . 2 6 0 . 22 0 . 20 0 . 18 0 . 16 
6 0 . 26 0 . 22 0 . 20 0 . 1 7 0 . 14 0 . 13 0 . 12 O . l e 
8 0 . 15 0 . 13 0 . 11 0 . 092 0 . 08 0  0 . 0 7 2  0 . 065 O .  05 �' 

10 0 . 11 0 . 0 9 3  0 . 083 0 . 0 6 7  0 . 05 8  0 . 050 0 . 04 7  O .  04'��' 
12 0 . 08 0 . 0 7 0  0 . 062 0 . 050 0 . 043 0 . 038 0 . 035 . 0 . 0 3 : '  
14 0 . 048 0 . 04 1  0 . 036 0 . 030 0 . 025 0 . 022 0 . 021 0 . 01'3 
16 0 . 038 0 . 032 0 . 030 0 . 024  0 . 0 20 0 . 019 0 . 016 0 . 015 
18 0 . 031 0 . 027  0 . 024 0 . 020 0 . 018 0 . 015 
20 0 . 02 3  0 . 020 0 . 018 0 . 014 0 . 012 

Source : U . S .  Department of Agricul ture Handb ook 282 . 
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TABLE 5 

AVERAGE FACTOR C VALUE S FOR VARIOUS SURFACE 
STAB ILIZ ING TREATMENTS 

TREATMENT 

FACTOR C VALUES 
TIME ELAPSED BETWEEN 
SEEDING AND BUILDING 

Seed , fertilizer and straw mulch 
Straw disked or treated wi th asphalt 
or chemical st raw tack.  

Seed and fert ilizer 

Chemical treatment 

Seed and fert ilizer wi th chemicals 

NONE 

0 . 35 

0 . 64 

0 . 89 

0 . 52 

P i s  the fac tor for support ing prac t ices . Its value can 

6 MONTHS 

0 . 23 

0 . 54 

0 . 38 

be ob tained from Table 6 .  With no suppo rt practices , P�l . O .  
Support prac t ices are eros ion control fac tors dur ing con
s truct ion . 

TABLE 6 

FACTOR P VALUES FOR COMPONENTS OF 
EROSION AND SEDIMENT CONTROL SYSTEMS 

COMPONENT 

Small sediment basin : 

0 . 04 basin/acre 
0 . 06 basin/acre 

Downstream sed iment basin : 

With chemical flocculants 
Without chemical flocculants 

Eros ion reduc ing structures : 

Normal rate usage 
High rat e usage 

Strip building 

FACTOR 
P VALUE 

0 . 5 0  
0 . 30  

0 . 10 
0 . 2 0  

0 . 5 0 
0 . 40 

0 . 7 5 
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EXAMPLE SOIL LOSS PROBLEM 

Us ing the soil loss equation, a theo ret ical s t rip mine o f  10 , 00 0  

acres i n  s teep Kentucky mountain soils i s  computed . The R factor for 

rainfall is 200 f�om Figure a-I . The K factor for a clay loam with 

very low organic content is . 28 (Table 2) . S ince the s teepes t land 

has 20% slopes , from Figure 2 at 200 feet , the LS value is 6 .  The C 

value for at leas t 6 months will be 1 . 0 when the land is bare . After 

the s t rip-mining is comp lete , s lopes will be seeded and fertil i zed. 

The C factor is then reduced to . 54 (Table 5 ) . A downs t ream sediment 

basin is us ed during mining with chemi cal flocculants to s e t t le s il t .  

After the area is mine d ,  the watershed is seeded and the sediment 

basin s t ruc ture removed . During the mining period , the P factor is 

0 . 2 (Table 6 ) . Wi th no suppo rt ing practices the P factor becomes 1 ,  

s ix months later . 

Thus two equations for the year are app ropriat e :  

Al 200 x . 28 x 6 x 1 x . 2  = 6 7 . 2  

A2 = 200 x . 28 x 6 x . 5 4 x 1 = 18 1 . 4 

6 7 . 2  Al = tons /acre/year during mining for s ix months 
2 

181 . 4  A2 = tons/acre/year during s ix months following mining 
2 

operation . 

Al + A2 = amount o f  soil los t  per acre x 10 , 0 00 acres for th e 

year* = 2 . 5 million tons . 

*The soil lo s s  equation and suppo rting data tables were des igned to 
predict long time average losses for specific condit ions . Specif ic
year losses may be substantially greater or smaller than the annual 
averages because of diff erences in the number , size  and t iming � f  
ero s ive rains torms and in o ther weather parame ters . 
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EXAMPLE SOIL LOSS PROBLEM 

Using the soil los s  equation , a theor etical s trip mine of 10 , 000 

acr es in st eep Kentucky mountain soils is computed . The R factor for 

rainfall is 200 from Figur e a-1 .  The K factor f o r  a c lay loam with 

very low organic content is . 28 (Tab le 2 ) . Since the steepest land 

has 20% s lopes , from Figure 2 at 200 f eet , the LS value is 6 .  The C 

value for at least 6 months will b e  1 . 0 when the land is bar e .  Af ter 

the strip-mining is comp lete ,  s lopes will be seed ed and f er tilized . 

The C factor is then reduced to . 54 (Table 5 ) . A downstr eam s ediment 

basin is used during mining with chemical f 10ccu1ants to settle sil t .  

Af ter the ar ea is mined , the wat ershed i s  seed ed and the sediment 

basin structur e removed . During the mining period , the P factor is 

0 . 2 (Table 6 ) . With no supp orting prac t ic es the P factor b ecomes 1 ,  

six months later . 

Thus two equat ions f or the year are appr opriat e :  

A
1 

= 2 0 0  x . 28 x 6 x 1 x . 2  = 6 7 . 2 

A
2 

= 200 x . 28 x 6 x . 5 4 x 1 = 18 1 . 4 

oper ation. 

tons /acre/year dur ing mining for six months 
2 

= tons/acr e/year during s ix months f ollowing mining 
2 

A
1 

+ A
2 

= amount of soil lost p er acr e x 1 0 , 000 acr es for the 

year* = 2 . 5  million tons . 

*The so il loss equat ion and support ing data tab les wer e d esigned to 
predict long time average los ses f or specif ic cond itions . Specific
year loss es may be substantially great er or smaller than the annual 
averages becau se of dif f erences in the number , s iz e  and t iming of 
erosive rainstorms and in other weather parameters . 
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RAINFALL-EROS ION LO SSES FROM EASTERN U . S .  

SOURCE : U .  S .  Department of Agriculture , 
Agricultural Research Service , 
1965 . Agriculture Handb ook No . 2 82 
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FIGURE A-2 

RAINFALL-EROS ION LOSSES FROM THE MIDWEST 
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Table D-l .  Pot.ent.ial Soil Losses from Proposed Site During Cons truction 

LOT 

(TOTAL 
ACREAGE) 

SOIL TYPE/ 
% OF LOT 

ACRE
AGE 

Gas i f ier Lot 'Haury s i l t  6 , 39 
(7 . 1  acres) loam (90%) 

Minia ture 
Light Bulb 
S i t e  
( 15 . 6  a c r e s )  

McAfee 
sil t loam 
( 1 0 % )  

Huntingr.on 
s i l t  1oam3 

( 4 0 % )  

�fcAfee 
s i l t  loam 
( 5 0 % )  

:Haury s i l t  
loam ( 1 0 % )  

0 . 7 1  

6 . 2  

7 . 8  

1 . 6  

RAINFALL/ 
RUNOFF 

EROSIVITY 
INDEX 

(R) 

188 

188 

188 

188 

188 

SOIL-
ERODIBILITY 

FACTOR 

(K) 

0 . 3 2 

0 . 3 7 

0 . 3 7 

0 . 3 2 

SLOPE 
EFFECT 

ON 
EROSION 

(LS) 

0 . 6  

1 . 8  

1 . 8  

0 . 6  

COVER 
AND 

1 . 0  

1 . 0  

1 . 0  

1 . 0  

COVER 
AND 

MGMT . 
FACTOR! 

( C2 ) 

0 . 5 4 

0 . 5 4 

0 . 54 

0 . 54 

-------------------------------

P,)rceia inized Maury s i l t  17 . 0 1  
Products loam ( 9 0 % )  
( 1 8 . 9  a c r e s )  

HcAfee 
s i l t  loam 
(10%) 

1.  89 

Wood ?1aury s i l t  9 . 4 2 
Laminator loam (80%) 
( 1 2 . 4  acres) 

Low e l l  
s i l t  loam 
( 2 0 % )  

2 . 48 

Ceramic Tile Haury s i l t  5 . 64 
Hanufacturer loam (t.O%) 
( 1 4 . 1  acres) 

Commercial 
Heat 
T-.ceatment 

Nicholson 
sil t loam 
( 2 5 % )  

Lowell 
s i l t  loam 
( 2 5%) 

3 . 5 2 5  

3 . 5 2 5  

Huntington 1 . 4 1 
s i l t  loam 
(10%) 

Haury s i l t  5 . 16 
loam ( 4 0 % )  

( 1 2 . 9  a c r e s )  Nicholson 
silt loam 
( 3 0 % )  

3 . 8 7 

Lowell 
s i l t  loam 
(20%) 

2 . 58 

Huntington 1 .  29 
s i l t  loam 
( 1 0 % )  

1 8 8  0 . 3 2  0 . 6  1 . 0  0 . 5 4 

188 0 . 3 7  1 . 8  1 . 0  0 . 5 4 

188 0 . 3 2 0 . 6  1 . 0  0 . 54 

188 0 . 3 7  1 . 8  1 . 0  0 . 5 4 

188 0 . 32 0 . 6  1 . 0  0 . 5 4 

186 0 . 37 0 . 6  1 . 0  0 . 5 4 

188 0 . 3 7 0 . 6  1 . 0  0 . 54 

188 1 . 0  0 . 54 

188 0 . 3 2  0 . 6  1 . 0  0 . 54 

188 0 . 3 7 0 . 6  1 . 0  0 . 5 4 

188 0 . 3 7 0 . 6  1 . 0  0 . 54 

188 

EROSION SOIL LOSS 
AND PER ACRE 

SEDIMENT DURING 1 s t  
CONTROL' 6 MONTHS 

( P )  At RKLS CIP / 2  

SOIL LOSS 
FROM TOTAL 

ACREAGE 
OF EACH 

SOIL TYPE 
DURING 

FIRST 
6 MONTIIS 

SOIL LOSS 
PER ACRE 

DURING 
NEXT 

12 MONTHS 

A2= RI(LSC 2P 

SOIL LOSS 
FROM 60% 
OF TOTAL 
ACREAGE 
OF EACH 

SOIL TYPE 
DURING 

FOLLOWING 
1 2  MONTH 

PERIOD 
( S o i l  Loss 

/60% of 
acreage) 

0 . 2  3 . 6 1  tons 2 3 . 0 7 tons 3 . 9  t.ons 1 4 . 9  tons/ 
0 , 8  acres) 

0 . 2  12 . 5 2 tons 8 . 89 tons 1 3 . 5  tons 
3 1 .  9 6  tons 

(Lot Total) 

5 . 7  tons/ 
( 0 . 4 3  acres ) 

20 . 6  t::ms 

TOTAL 
SOIL LOSS 

PER LOT 
DURING 

18 MONTH 
CONSTRUCTION 

PERIOD 
(6 month 

loss + 1 2  
month loss) 

5 2 . 56 
tons 

0 . 2  1 2 . 5 2 tons 9 7 . 6 6 tons 1 3 . 5  tons 6 3 . 2  tons/ 17 0 . 3  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

0 . 2  

( 4 . 6 8 acres) tons 

3 . 6 1  tons 5 . 7 8  tons 
10 3 . 44 ton; 
(Lot Total) 

3 . 9  tons 3 .  7 tons! 
( . 9 6  acres) 66.9to�-; 

3 . 6 1  tons 6 1 . 4 1 tons 3 . 9  tons 39 . 8  tons! 
( 1 0 . 2  acres) 14 0 . 2  

1 2 . 5 2 tons 2 3 . 6 6 tons' 1 3 . 5  tons 
8 5 . 0 7  tons 

15 . 3  tons! 
( 1 . 1  acres) 

5 5 . 1 tons (Lot Tot.al) 

3 . 6 1  tons 34 . 0 1 tons 3 . 9  tons 2 2 . 0  tons! 
( 5 . 7  a c r e s )  

1 2 . 5 2  tons 3 1 . 0 5 tons 1 3 . 5  tons 
6 5 . 0 6 tons 

20 . 1  tons/ 
( 1 .  48 acres) 

42 . 1  tons (Lot Total) 

3 . 6 1 tons 20 . 36 tons 3 . 9  tons 1 3 . 2  tons/ 
( 3 . 4  acres) 

4 . 18 tons 1 4 . 7 3  tons 4 . 5  tons 9 . 5  tons! 
( 2 . 1  acres) 

4 . 1 8 tons 14 . 7 3 tons 4 . 5  tons 9 . 5  tons/ 

4 9 . 82 tons 
(Lot Total) 

3 . 6 1 tons 18 . 6  tons 

4 . 1 8 tons 16 . 2  tons 

4 . 1 8 tons 10 . 8  tons 

4 5 . 6  tons 
(Lot Total) 

( 2 . 1  acres) 

3 . 9  tons 1 2 . 1  tons! 
0 . 1  acres ) 

4 . 5  tons 1 0 . 4 5  tons 
( 2 . 3  acres) 

4 . 5  tons 6 . 9 7  tons 
(1. 5 5  acres) 

29 . 5 2  tons 

tons 

107 . 2  
tons 

82 . 0  
tons 

75 . 1  
tons 



LOT 

(TOTAL 
ACREAGE) 

S t amping 
and 
Metal 
Fabrication 

sorL TYPE/ 
% OF LOT 

Nicholson 
s i l  t loam 
(40%) 

( 13 . 2  acres) Lowell 
s i l t  loam 
(40%) 

ACRE
AGE 

5 . 28 

5 . 28 

Maury silt 2 . 64 
loam ( 20%) 

Glass Maury silt 4 . 23 
Products loam ( 3 0 % )  
Manuf a e  ture 
( 14 . 1  acres) Lowell 

s i l t  loam 
( 30%) 

Lowell 
sil t loam 
( 3 0 % )  

McAfee 
sil t loam 
(10%) 

Warehouse McAfee 
(Lot 8) s i l t  loam 
( 6 . 7  acres) ( 6 0 % )  

Lowell 
s i l t  loam 
( 3 0 % )  

McAfee 
s i l t  loam 
(10%) 

4 . 23 

4 . 23 

1. 41 

4 . 02 

2 . 01 

0 . 67 

Warehouse Maury silt 4 . 5 
(Lot 7) loam ( 7 5 % )  
( 6 . 0  acres) 

Lowell 
s i l t  loam 
( 1 5 % )  

Lowell 
si1 t loam 
(10%) 

0 . 9  

0 . 6  

Commer cial Maury s i l  t 8 . 61 
( 1 )  loam ( 7 0% )  
( 1 2 . 3 acres) 

McAfee 
s i l t  loam 
( 20%) 

Lowell 
sil t loam 
( 1 0 % )  

2 . 4 6  

1 .  2 3  
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Table D-l . Potential Soil Losses from Proposed S i te During Construction (Continued) 

RAI�FALL/ 
RcNOFr 

EROSIVITY 
I�DEX 

(R) 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

188 

SOIL-
ERODIBILITY 

FACTOR 

(K) 

0 . 3 7  

0 . 3 7  

0 . 3 2  

0 . 3 2  

0 . 37 

0 . 37 

0 . 3 7  

0 . 3 2  

0 . 37 

0 . 37 

0 . 3 2  

0 . 37 

0 . 3 7  

0 . 3 2  

0 . 37 

0 . 3 7  

SLOPE 
EFFECT 

O� 
EROSION 

(LS) 

0. 6 

0 . 6  

0 . 6  

0 . 6  

1 . 8  

0 . 6  

1 . 8  

0 . 6  

0 . 6 

1 . 8  

0 . 6  

1 . 8  

0 . 6  

0 . 6 

1 . 8  

0 . 6  

COVER 
��D 

MGrIT . 
FACTOR' 

( Cl
) 

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

1 . 0  

COVER 
��D 

MG}IT . 
FACTOR' 

( C2 ) 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 54 

0 . 5 4  

SOIL LOSS 
FROM TOTAL 

ACREACE 
OF EACH 

SOIL TYPE 
EROSION SOIL LOSS DURING 

FIRST AXD PER ACRE 
SEDI:rE�T DURING Is t 6 MONTHS 
COXTROL 2 6 MONTHS 

( P )  A
I
"' RKLSC

I
P / 2  

0 . 2  

' 0 . 2 

0 . 2 

0 . 2  

4 . 18 tons 2 2 . 1  tons 

4 . 18 tons 2 2 . 1 tons 

3 . 61 tons 9 . 5  tons 
53 . 7  tons 

(Lot Total) 

3 . 61 tons 1 5 . 2  tons 

SOIL LOSS 
PER ACRE 

DURING 
NEXT 

12 MONTHS 

A2·RKLSC
2

P 

SOIL LOSS 
FROM 60% 
OF TOTAL 
ACREAGE TOTAL 
OF EACH SOIL LOSS 

SOIL TYPE PER LOT 
DURING DURI�G 

FOLLOWING 18 MONTH 
12 MONTH CONSTRUCTION 

PERIOD PERIOD 
(Soil Loss (6 month 

/ 6 0 %  of loss + 12 
acreage) month loss) 

4 . 5  tons 1 4 . 3  tons/ 
( 3 . 1 7  acres) 

4 . 5  tons 1 4 . 3  tons/ 
( 3 . 17 acres) 

3 . 9  tons 6 . 2  tons/ 
(1. 58 acres) 

34 . 8  tons 

3 . 9  tons 9 . 8  tons / 
( 2 . 5 acres) 

88. 5  
tons 

0 . 2  1 2 . 52 tons 5 2 . 9 tons 13 . 5  tons 34 . 2 tons / 
( 2 . 5  acres) 

0 . 2  

0 . 2  

0 . 2 

0 . 2  

0 . 2  

0 . 2  

0 . 2 

0 . 2  

0 . 2  

0 . 2  

0 . 2  

4 . 18 tons 1 7 . 7 tons 

1 2 . 52 tons 17 . 6  tons 
1 38 . 7  tons 
(Lot Total) 

3 . 61 tons 14 . 5  tons 

4 . 18 tons 8 . 4  tons 

1 2 . 52 tons 8 . 4  tons 
3 1 .  3 tons 

(Lot Total) 

3 . 61 tons 1 6 . 2 tons 

4. 5 tons 11. 3 tons 
( 2 . 5  acres) 

13 . 5  tons 1 0 . 8 tons/ 
( 0 . 8  acres) 

6 6 . 2 tons 

3 . 9  tons 9 . 4  tons/ 
( 2 . 4  acres) 

4 . 5  tons 5 . 4  tons/ 
(1. 2 acres) 

1 3 . 5  tons 5 . 4  tons/ 
( 0 . 4  acres) 

2 0 . 2 tons 

3 . 9  tons 10 . 5  tons/ 
( 2 . 7  acres) 

1 2 . 52 tons 1 1 . 3 tons 1 3 . 5  tons 7 . 3  tons/ 

4 . 18 tons 2 . 5 tons 
2 9 . 9  tons 

(Lot Total) 

3 . 61 tons 3 1 . 1 tons 

( 0 . 54 acres) 

4 . 5  tons 1. 6 tons/ 
( 0 . 3 6  acres) 

19 . 4  tons 

3. 9 tons 2 0 .  1 tons / 
( 5 . 16 acres) 

1 2 . 52 tons 3 0 . 8  tons 13 . 5  tons 1 9 . 9  tons/ 
( 1 . 47 acres) 

4 . 18 tons 5 . 1  tons 
67 . 0  tons 

(La t Total) 

4 . 5  tons 3 . 3  tons ! 
( 0 . 74 acres) 

43 . 3  tons 

204 . 8  
tons 

51. 5 
tons 

4 9 . 3  
tons 

110 . 3  
tons 
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Table D-1. Potential Soil Losses from Proposed Site During Construction (Concluded) 

SOIL LOSS 
FROM 60% 

SOIL LOSS OF TOTAL 
FROM TOTAL ACREAGE TOTAL 

ACREAGE OF EACH SOIL LOSS 
OF EACH SOIL TYPE PER LOT 

SOIL TYPE SOIL LOSS DURING DURI�G 
RAINFALL/ SLOPE COVER COVER EROSION SOIL LOSS DURING PER ACRE FOLLOWING 18 MONTH 

LOT 
RUNOFF SOIL- EFFECT AND AND AN'D PER ACRE FIRST DURING 12 MONTH CONSTRUCTION 

EROSIVITY ERODIBILITY ON MGHT . MGMT . SEDI�lENT DURING 1st 6 MONTHS NEXT PERIOD PERIOD 

(TOTAL SOIL TYPE/ ACRE-
INDEX FACTOR EROSION FACTOR' FACTOR' CO)1TROL2 6 MONTHS 

(acreage x 12 MONTHS (Soil Loss (6 month 

ACREAGE) % OF LOT AGE (R) (K) (LS) (C1) (C2 ) (P) A
1

� RKLSC1P / 2  A
1

) A2*RKLSC2
P /60% o f  loss + 1 2  

acreage) month loss) 
. .  _-- -

Warehouse Maury silt 5 . 04 188 0 . 32 0 . 6  1 . 0  0 . 54 0 . 2  3 . 61 tons 18. 2 tons 3 . 9  tons 1 1 .  8 tons 
( 2 )  loam ( 7 0 % )  ( 3 . 0  acres) 

44 . 8  
(7 . 2  acres) 

tons 
Lowell 2 . 16 188 0 . 37 0 . 6  1 . 0  0 . 54 0 . 2  4 . 18 tons 9 . 0  tons 4 . 5  tons 5 . 8  tons 
silt loam 2 7 . 2  tons ( 1 .  29 acres) 
(30%) (Lot Total) 1 7 . 6  tons 

Warehouse Maury silt 8 . 1  188 0 . 3 2 0 . 6  1 . 0  0 . 54 0 . 2  3 . 61 tons 29 . 2  tons 3 . 9  tons 18. 9 tons 48. 1 
(3) loam (100%) ( 4 . 86 acres) tons 
(8 . 1  acres) 

Commercial Lowell 1 2 . 24 188 0 . 37 0 . 6  1 . 0  0 . 54 0 . 2  4 . 18 tons 51. 2 tons 4 . 5  tons 3 3 . 0 tons 
(4) si1 t loam (7 . 3  acres) 
(15 . 3  acres) (80%) 

Lowe ll 1. 53 188 0 . 37 1 . 8  1 . 0  0 . 54 0 . 2  1 2 . 52 tons 1 9 . 2  tons 13 . 5  tons 1 2 . 4  tons 124 . 8  
silt loam (0 . 9 2  acres) tons 
(10%) 

Maury silt 1. 53 188 0 . 32 0 . 6  1 . 0  0 . 54 0 . 2  3 . 61 tons 5 . 5  tons 3 . 9  tons 3 . 6  tonf' 
loam (10%) 7 5 . 9 tons ( 0 . 92 acres) 

(Lot Total) 48. 9 tons 

Commercial Maury si1 t 4 . 8  188 0 . 32 0. 6 1 . 0  0 . 54 0 . 2 3 . 61 tons 17 . 3  tons 3 . 9  tons 11. 2 tons 
( 5 )  loam (60%) ( 2 . 88 acres) 
(8 . 0  acres) 

McAfee 2 . 4  188 0 . 37 1 . 8  1 . 0  0 . 54 0 . 2 1 2 . 52 tons 30 . 0  tons 13 . 5  tons 19 . 4  tons 
silt loam ( 1 . 44 acres) 
(30%) 89 . 0  

Lowell 0. 4 188 0 . 3 7  0 . 6 1 . 0  0. 54 0 . 2  4 . 18 tons 1. 8 tons 4 . 5  tons 1 . 1  tons 
tons 

silt loam ( 0 . 24 acres) 
( 5 % )  

Lowell 0 . 4  188 0 . 37 1 . 8  1 . 0  0 . 54 0 . 2  1 2 . 52 tons 5 . 0  tons 13 . 5  tons 3 . 2  tons 
silt loam 5 4 . 1 tons (0. 24 acr�) 
( 5 % )  (Lot Total) 34 . 9  tons 



APPENDIX E 

METHODOLOGY FOR DETERMINING AIR EMI S S IONS 





E-l 

APPENDIX E 

METHODOLOGY FOR DETERMINING AIR EtH S S IONS 

Emi ss ions from Combustion of Low-Bt u  Gas 

Estimates of ground level n i t ro gen oxide concent rat ions from the combus t ion of low-Btu 

gas were made using an area source dispers i on mod eling t e chnique given by Turner ( 19 6 9 ) . The 

relat ionship used to assess the concent rations for s ampling t imes o f  short duration ( app roximately 

10 min ut e s )  is given by : 

x Q 
110 0 U Y zi 

exp 

whe re Q is the emission rate ( gm/se c ) ; u is the wind speed  (m/ s ec ) ; H
e 

is the ave r age e f fective 

height for the source (m) ; 0 is the s t andard deviation of the ini tial vertical distribution of  z .  l 
plume (m) ; 0 is the horizontal s t andard deviat i on o f  the plume (m);  and X i s  the concen t ration y 

3 
( fl-g/m ) .  

The e f f ect ive p lume height is  given b y :  

H H + LlH 
e s 

wher e  H
s 

(m) is the s t ack height and �H is the plume ris e .  The Briggs fo rmul ation for plume 

rise used in this s tudy is given by ( s t able condit ions only ) : 

LlH 

Ll H  

2 . 4  

1 . 6 

( F / u S )
1 / 3  

for 

Fl / 3  u
- l

x
2 / 3  

x 

for 

> 2 . 4  u s 
-1 / 2  

x < 2 . 4 u s  -1 / 2  

4 3 
whe re F is the buo yancy f lux (m / s e c  ) ;  and u i s  the amb i ent wind speed (m/ s ) ; s is a s t ability 

-2 paramet e r  ( s e c  ) ;  and x is t he downl<1ind distance (m) . The bouyancy flux is related t o  the heat 

emi ssion rate ( Q
h

' cal/sec)  by : 

F ( 3 . 7 x 10-5 ) ( Q
h

) 

The heat emissi on rate was calculated from : 

whe r e  p is density o f  t he s t ack gas ( as s i gned to hot air )  ( gm/m
3

) ;  v i s  the s t ack exit velocity 

(m/ s ) ; r is the s t a ck radius (m) ; c is the specific heat at cons tant pres sure for a i r  ( cal/gm OK) ; p 

and LlT is the d i f f e rence between the s t ack gas t empe rature and the ambient t emperature (oK ) . The 

s t ab ility parame t e r  s is defined by : 

s _L_ T 
a 

de 
dz 

whe re g is the acce leration of gravity (m/ sec
2

) ;  T is  the amb ient t emp erature (
oK) ; and 

de 
a d z  

is the gradient o f  p o t ential  t emperature . 



-----------------------
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The methodology involved calculating concentrations for s table  cond i tions with l ow 

wind speeds ( i . e . , F s tabi lity with a wind speed of 2 met e rs per second ) . Concentrations were 

e s t imated for seve ra l  downwind dist ance s to est ab lish the maximum concentra t ions for the condi t ions 

s tudie d .  

Emissions f rom Vehicu l ar Traf fic 

Carbon monoxide ( CO )  emi s s ions from increased vehicular traffic fo l l owing comp l e t ion of the indus-

t rial park were calculated to  e s tabl i sh any resu l t ant  impact s .  A me thod for e s t imat ing peak c arbon 

monoxide concentrations assoc iated with event-oriented indirect  sources is  provided by EPA ( 1 9 74 ) . The 

fo l l owing assumpt ions were made dur ing this first  approximat ion to de termine whether the g iven opera t ing 

parameters  woul d  be capab le  of exceed ing the I-hour carbon monoxide Nat ional Amb ient Air Qua l i ty S t an-

dards ( NAAQS ) in the vic inity of the proposed indus trial  park : 1 )  To maximize c arbon monoxide concen-

trat ions , assume that one large parking lot with one gate cons i s t ing of two lanes each with capac i t ies  

of  1000 veh i c l e s  per  hour w i l l  be cons truc ted ; 2 ) Assume , for  the  wors t  case , that the  total  operat ing 

work force is 1 044 persons and assume that the average vehi c l e  occupancy is one ; 3 )  As s ume that the 

neare s t  reasonab le  receptor s ite is 10 me ters from the gate and assume each lane is 5 me ters wide ; 

4 )  Assume that the wind speed is 1 me ter per second and acts  at righ t  angles to the flow o f  traffic 

through the ga te ; and 5)  Assume a background CO concentrat ion of 0 ppm ( no data ava i l ab le ; howeve r ,  

i n  this area , i t  i s  ant icipated that concentrat ions wou l d  b e  very low) . 

For event-oriented traffic  s i tuat ions the EPA ( 19 74 )  sugge s t s  that a convenient indicator of 

t ra f f i c  conges t ion is the rat io ( the volume demand-capacity ratio) of  traffic volume demand flow 

rate at the gate to t ra f f ic capac ity at the gate . Obs�rva t ions in the v i c inity o f  s imilar type s of 

auto parks have indicated periods of  extreme conges t ion for a fract ion of  an hour after the event with 

prac t ic a l l y  no tra f f ic toward the end of the hour . Accord ingly , i t  is real i s t ic to assume that the 

vo lume demand-c apacity ratio  of one ( 1 )  prevai l s  dur ing the total t ime period required to accommodate 

a l l  veh i c l e s  wish ing to  use  the gate and is zero for the remaining port ion of the hour . 

The t ime required to accommodate a l l  vehicles  wishing to use each gate is derived from the fol lowing 

expres s ion : 
T = vic 

where v = traffic vo lume wishing to use  the gate , veh icles  and c = maximum capac ity of  the gate [ ( #  of 

l ar � s )  ( ave rage lane capac i t y )  ] ,  veh icles  per hour . Subs titut ing the approp r i ate values into the above 

expres s ion yields  a T of 0 . 5  hour . From EPA f igures for 1 000 vehi c l e s  per hour free-flow curve s ,  the 

fol lowing CO concentrat ions wou ld be expected at  1 0  me ters (x  ) and 1 5  me ters (x ) from the traf f ic 
1 2 

lanes : 

X l  25 ppm 

x2 
2 3  ppm 
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There fore , the average I-hour concent rat ions at the receptor wou ld  be : 

(Xl + x
2

) T + x
Bgd 

( 28 + 23) ( 0 . 5 )  + 0 

25 . 5  ppm ( pe r  1 9 7 4  automobi l e  po llut ion control 
abatement program) 

This compares with the NAAQS I -hour ave raging CO values of 35 ppm .  

S ince the source is scheduled to begin operation i n  some year a f t e r  1 9 74 , peak C O  concentrat ions 

obtained us ing the above des c r ibed procedures should be adj usted by the appropriate fac tor given in 

the EPA document providing correc t ion fac tors for pollut ion control abatement at various years . There-

fore , if it  is  assumed that the development begins operat ion in the year 1 9 7 9  ( more conservat ive than 

a more rea l i s t ic date of 1 98 7 ) ,  the maximum I -hour CO concentrat ion at the receptor c i ted may be : 

(x
l

-hour 1 9 74 )  ( adjus tment factor)  

( 25 . 8  ppm) ( 0 . 5 )  

1 2 . 8  ppm 

It can be seen that these values are we l l  below the NAAQS s t andards of 35 ppm , and , there fore , 

carbon monoxide leve l s  from increased vehicular traf f ic in the industrial  park are not ant i c ipated to 

represent a probl em.  
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APPENDIX F 

COMMENTS 

This appendix c on t ains reproduct ions of letters received f rom various Fe dera l ,  s t ate , and p rivate 

organ i z a ti on s  in res ponse to the Fe deral Re gister " ot ice of August 30 , 1 9 7 7  ( ..  O FRl16 ) announ cing the 

intent t o  p rep are this Draf t Environment a l  Impact S tatemen t .  The fol lowing index to the let ters i s  

p rovided f o r  t h e  convenience of  t h e  reade r .  

Exh ib i t  

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

1 1  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

Organi zat ion 

Ken t u cky P reserv ation Review Board , Kent ucky He ritage Commis s ion 

Marion F. Hall and s i gnatures of Cen tral Kentuckians 

I llinois Coal Gas i fi c at ion Group 

National P ark Service , Un ited S t ates Department of the Interior 

Ins t itute o f  Gas Techno logy 

Ge o logi cal Survey , Uni t ed S t ates Dep ar tment of the Interior 

Bureau o f  Out door Re creation , Uni ted  S t ates Department of  the I 
Interior 

Rut h  W .  Bowling 

Nan cy i' . Phares 

Land and Nature Trus t of t he Bluegras s ,  Inc .  

S toll , Keenon & P ark 

G. Gibson Downing 

S toll , Keenon & P ark 

S ierra Club , Cumberlan d  Chap t e r , Bluegrass Group 

J ane Allen Offutt 

Sierra Club , Cumberlan d  Chap te r ,  Bluegras s Group 

Kentucky Heritage Commis s ion 



Hr. \-1. H. Pcn."1ington , YJ.rector 

1= 1301 ton Devins 
Route 4, ]"xingto n Pike 
Georgetown , Kentucky 40324 

U.S. }}Iergy :2.esearch [HId I;eve lop:-:lent :1.dninistration 
Hashington, D. C. 20545 

Dear Sir: 

As a historian specializing in the field of do cu� entation of and preservrtion 
of natura l ar.d mnn::l.1 de land.'";Larks , I l.;ould like to register rrly conclusions 
vi th EH.D..A. rebar'aiDE; the proposed low :2TU Coal Gc sific.:J.tion Facility on a 
tract adja cent to Georgeto\m ,Ky. 

If it is necessary, ad I pres�e it is ,  to erect such a plRnt in this area, 
then it wouln Qake sense to erect it a��y fro� a popt�ated area , ond at a 
point whic:l1 ...... ouldn ' t  cO!l!llBlld further encroa chnent on the lLl"'lited prir:le ag
ri cultura l land in ,scott COilllty and Central Kentucky. This point is :Jade in 

a ddition to the obvious danger of easeous and other \·/astes dangerous to health. 
The point sele cted b'j Irvin Industrial Develop:!'.ent Co",�any is the hiGh point 
in the area irr::ledia tcly east of GeorE;stm.m., and 3. point directly over one of 
the sources of the Dig Sl';!'ing, Georf;e tO\m ' s  source of lJater supply. Tee land 
chosen i s  the fire st Dlue Grass 10["r:J. soil. The industri2.l Fnrk a ttendant 
to the proposed plant site \.Tould further rer:1ove this Qrea fro""J. agricultural 
use, a1!d would cause by exte n s ive blacktopping a ne'.-1 watershed s ituation. 
With ,mter s�lort..e,ges beco::UY1g a great threat to our futur� ,  it nakes sense 
that \.Te try not only to conserve those sources \-ie haye , ITLlt to ensur e their 
continuation of all natural supply. 

Scott County has a'Jong its 18 1 ,0 20  acres of l[md, only 58 ,0]8 acreS of prime 
agricultural Imd. Not only 1011d tLe ird ustrial park renove about 200 acres 
of good farm:a.'1 d  �.3nen1..1y fro:-1 ft,-r::" culturol us e ,  but the acco�:J.panying housing 
and service facilities 1,.iouJ.d divert thousands of acres of nearby land from 
the use for whi ch it should be intended . 

There are in addition to the 58 ,038 a cres of pri:1e agricultural land so;::e 
32, 580 acres land far.nland that are nevertheleDs somc',.l:a t i.llportant to farn- � 
ing, and 8 1 , 690 acres of ;eden Sha le lan d .  ( So",e 8 , 712 acres of good agri cul- - , V tural land are a lready lIbuilt UpH \.Ti th housine, cO:nr:J.uni ties and other devel- t.f4 ,") 
opments . )  Hould it not nake sense for the oxper.l.I:lental [;3sification plant 
as well us ��e industrial park and the housing necessitated there�J to be 
lOO'lted on the land that is only s econdarily i..":':.port.:mt to agricuJ.ture , or 
\lhich really has not yet found its adaptive use s ?  

EXHIBIT 1 

2 J Devi!'.:3 to EJ."WA 

A great influx of industrial (UuJ. !":'l.anaC8:!len t  '.lorke,n; is anticipa.tad ""ith 

the location of the plant here ,  and it is hoped that tlo.ere '.-rill be fecleral 

assistance for a lTl.:rr;;'E;c-"..l.P cnlarge::lent of th e  publi c S C�lOOJ. syste::;, for 

improvement of roadR a..'1d servi ces , ane. for prote ction of lancJ:.',.'lrks. 

Therefore I would like to w88 that :C�,)l� direct the location of the Scott 

C01.mty coal gasifico..tion plwt in thE; la rGely 1.U1dovelopod area. north of 

Georeetmm , ei thor near the C:f::rk : :q�?:,lent CO::'lrc.n�� factory 2.t ;:elo.plain, 

. or north of that site . Further.,lo:·C, I 1.;rould as:C that. the acco�ranying 

rcport ir.sist on future re3:U3 e:'l��i:�1 develop;:-.errt s bei!l[; si tr. ted also in 

that. area , thus vreserv-:'n[; the <� 6-i cult.tLT"8.1 land t.hat. .,;:lc:-ica is des tined 

to need in years to co:ne . 

Sincerely yours , 

/1 . �/ () . 4$/ /..::' /34/7.,..._ 
Ann Dol ton Bevins , l<e:Jlcer 
Kentuck; FJffi8r\TI tion ;).evimT Doard 

Kentucky =:Gri tag'3 Co:t"7.ission 

EXHIBlT 1 (Concluded) 

OJ 
I 

tv 



l-1p. \'J . J I .  P�J 1 J 1i n(.� '· '""n � }H r'C'ctor 
Orfic[' �l f :--) ' ·;P/\ Cooru j I J i"! l: ion 

AU::"\l st J. & ,  1 9 7 7  

ll . S .  f.TlClrgy I\PS(.'i'::t'ch � : I d  Devcl opmC'l1t l\drili n i s t r o t ion 
\·Ja sl iiii�t0.l1 , D .  t. 2 0 S fJ S 

DC'iJT' nr'. Penn i. ngt on : 

Re : Prepos('u Ll)�'!- llJ'tJ Co;:]l GH � j  f.iC'D t i c Hl 
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ILL I N O I S  
C O A L  GAS I F I C AT I O N  

G R O U P  
122 S. MICHIGAN AVENUE 

SUITE 2014 
CHICAGO, ILLINOIS 60603 
(312) 431-4925 

Mr . W. H .  Pennington , Director 
Office o f  NEPA Coordination 
United S tates Ene rgy Research and 

Development Administration 
Washington, D . C .  2 0 5 4 5  

Dear S i r :  

Augus t 2 3 ,  1977 
IC GG-E- 0 9 3  

In response t o  your letter o f  Augus t 9 ,  1 9 7 7 , regarding 
the preparation of the draft EIS for the proposed low-BTU coal 
gas i f i cation facility at the Irvin Industrial Development Company 
s i te ,  we have the following comment . 

ERDA has an existing outline for EIS preparation that i s  
quite thorough a n d  will ensure a complete environrneptal anal ys i s  is 
made o f  the proposed project; so we recommend that 10 CFR , 
Chapter I I I ,  part 711 be followed with no deletions or additions . 

We would a lso like a copy of the draft sta tement when it i s  
availab le .  I t  would be appreciated i f  you would send i t  t o  the 
undersigned at thi s  letterhead addres s .  

RJE : sk 

Sincerely , .. 0�· �l /._  v k ��/v"-<-l 
R. '{ Eby 
Ge,4ral Hanrger 1/ 

if 

MEMBER COMPANIES SERVING THE P E O P L E  O F  I L L I N O I S  

North.,n I l l in o i s  G o s  Company Th. Peopl.s Gos Light ond Calc. Company 

C.ntrol Illinoi. P u b l i c  Service _ Central I I linoil Light Company 

North Shore Ga. Company 
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Unite d States Department  of t he I n te rior 
NATIONAL PARK SERVICE 

L7619-SER-PF 
ER 77/757 

Hr. W. H. Pennington 

SOUTHEAST REGIONAL OFFICE 

1895 Phoenix Boulevard 
Atlanta,.Georgia 30349 . 

AUG 2 5  i9?? 

DiIector, Office of NEPA e=rdination 
Energy Research and Developrent Administration 
Washington, D. C. 20545 
Dear Hr. Pennington : 

In respcnse to your request for technical assistance for a prq:osed 
Icw-BlU Coal <:asification Facility, Irvin Industrial Developrent 
CarTpany, Scott County, Ken.tuch-y, y .. e are pleased to provide the follcw
ing a::mrents. 
The prq:osed action wil l  not adversely affect any existing , prop:lsed 

, or kn= p:ltential units of the National Park Service or any kn= natural areas eligible or oonsidered p:lte.'1tially eligible for the National Iar.drmr.ks Program. Ccnsultation with the State Historic 
Preservation Officer should provide infomation on cultural resources which nay be eligible for or in process of nomination to the National 
Register of Historic Places. '!hat office should also be able to provide an opinion an the probability of archeological resources in the area to be inpacted. Archeological resources rrust be identified and evaluated for significance during the planning stage. 

'I1le above ocnrrents are being provided an a technical assistance basis 
only. 'l1'.e U. S .  Departrrent of the Interior will be pleased to provide 

=:=�= � �-:t:;J;� 
�

�
.!J.O\-IJT'OIy � 

� � � 9 IT! a: ;Z \l\ � �". � 
1776 -191<> 

David D. 'Ih:a'rpson , Jr. 
Regional DiIector 
Southeast Regian 

EXHIBIT 4 

(J.c:., � i�- ' . 
'�?0 

JOG'-
!",STITUTB 0 .. OAS TeCHNOLOGY • 3424 SOUTH STATE STREET • liT C E N T E R  • C H I C A G O ,  I L L I N O I S  506'6 

W. H. Pennington, Di rec tor 
Office o f  NEPA Coordination 
U . S .  Energy Research and 

Development Administ ration 
Washington , D .  C.  20545 

Dear Sir : 

3 7 39 

Augus t  2 6 ,  1977 

This discussion is in re
'
gard to your l e t ter 0: August 9, 1 9 7 7  wi th its 

request for COtl::l.ents to be considered in the preparation of an Environmental 
Impact S ta t e�ent for a proposed lo'W-Btu coal gas i f ication faC i l i ty i� 
Georgetow� , Kentucky. I have one �ajor cou�ent -- the s e c t ion of an EIS on 
alternatives to the proposed a c t ion is of ten weak. You have an opportuni.ty 
here to make a significant im pact by considering the environw�n tal conse
quences of ,?Ilt ernative methods for supplying this energy. 

As I understand the obj e c tives of the proposed proj e c t , lo ..... -Btu gas 
will be gene r a t e d  froe coal to supply process and space heating requirements 
for a proposed indus trial park. 

If the gas i fiers were no t bui l t ,  the indus trial park would probably 
rely upon natural gas for its energy requirements (if t�at na tural gas �ere 
ava ilable ) .  The use o f  the lo'W-Btu gasifiers would release that gas f o r  
use reS iden t i a l ly where ,  o therwise , elec tricity would be u s e d .  The environ
men tal implica tions o f  your gasification sys tem can therefore �e compared 
dire c t ly to the environmental wplications of gene r a ting an �ent ar.lOllnt 
of hea t  from coal in the for.n of electri c i ty . To de t2r:nine the equivale!1t 
amount of electrici ty , uti lization and transmission ef ficiencies mus t be 
considered , as well as the loac fac tor of the genera tion s tation.  

Th e  industrial park might also get i t s  energy from district heating , 
using coal-fired bcilers and s t a ck gas s c rubber s .  Here the environ�en tal 
cOI:Jparison is roore readily apparen t .  

A third a l ternative i s  t h e  use of fuel oi l f o r  heating i n  the industrial 
park. Although this a l t ernative wi ll not show as great an environmental 
differen tial , any such ac tion is cont rary to our national obj ec t ives of 
reducing our dependence on foreign o i l .  

A fourth consi deration is n o  act ion at a l L  Without a source of eneq;y , 
the proposed indus t r i a l  park ... i l l  probably not be developed -- due primarily 
to tight g3S supp l i es . The social and deoographic effects of reduced e��loy
ment opportunities in the area should be carefully considere d .  
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Still further consideration could be given to 'the overall implications 
of the development of lo�-Btu coal gasification -- proj ecting th e environ
mental consequences o f  not developing this environmentally-superior source 
of energy but , ra ther, using coal directly. Such proj e c tions should include 
the anticipated gro'J'th of .low-B tu gasification and the savings of criteria 
pollutants in our national inven tory. 

I believe your document affords an excellent opportunity to compare 
the envirolli�ental implications of low-B tu gasi f ica tion with a l ternative 
fo�s of supplying energy and that an EIS should look at the pos i t ive,  2 5  
well as the negative enviror�ental impac t s .  If properly presented,  such 
a discussion could be an excellent reference for the environUJ.ental impli
cations of alternative for.:ns of energy supply. 

I would appreciate a copy o f  the draf� s tatement when i t  becomes 
ava ilable. If I can be of any further help in this presentation,  please do 
no t hesitate to contact me. 

DKF :pc 

7jiery t u-ry yours , 

.---2/'"� :.r --?� . . L . ,-:...r .............. ___ --- . � 
ona d k: Fleming " '" 

Associate Dire� 
Process Eva luation 

EXHIBIT 5 (Concluded) 

United States Department of the Interior 
GEOLOGICAL SURVEY 

OFP'ICK OP THE DIllECTOIl 

In Reply Refer To : 
EGS-ER-77 /757 
Mai l  Stop 750 

r�r .  W. H. Penn ington 

RESTON, VIRGINIA 22092 

Di rector ,  Office of NEPA Coordi nati on 
Energy Research and Devel opment 

Admini stration 
Washi ngton ,  D .  C .  20545 

Dear Mr. Penni ngton : 

AUG 3 1 1977 

In  response to your l e tter of August 9 to r·lr . Bl anchard , we submi t the 
fol l owing techni cal  assi stance in regard to a proposed 1 0w-BrU coal 
gas ification faci l i ty in Georgetown , Kentucky. 

An environmental statement shoul d  consider measures to control storm
water runoff draining coa l -storage areas and burned-coal waste di sposal 
s i tes .  Water dra i n i ng such areas may contai n s i gn ifi cant concentrations 
of hazardous substances such as heavy meta l s .  I nformation on hi story of 
flooding , basel i ne data on water qual i ty ,  f l ow characteri sti cs of streams 
drai n ing the project s i te ,  and the source · and ava i l abi l i ty of process 
water s hou l d  be i ncl uded . Al so , mitigating measures to min imi ze any 
adverse effects on streamflow characteri st ics and the chemi cal , physi 
cal , and b io log i cal  water qua l i ty o T  surface-water resources shoul d  be 
considered . Such effects may resu l t from p l ant effl uent , "ac id  rai n"  
caused by  smoke stack emi ssions , and  cool ing tower bl owdown. 

The draft statement should address at l east the fol l owing aspects of 
ground-water resources and rel ated impacts : 

( 1 )  Quanti ty of water needed, i ts uses and fl ow within. the faci l i ty ,  
and i ts eventual rel ease. 

(2) Source ( s )  of  the water. 

(3 )  Effects of  pl anned ground-water wi thdrawa l s  on water leve l s ,  
qua l i ty o f  water, ground-water avai l abi l i ty ,  and l and-surface subsid-
ence. 

-- ". ���"OI.UTIO"" �o 
9 � 
� � 
� £ 'i>?a.\91"" e 

j �-: . .  - ::.; .'�,. 
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(4 )  Exi sti ng ground-water si tuati on ,  i nc l uding pertinent detai l s  of  
ground-water occurrence , aqui fer characteri sti cs , and  qual i ty .  

( 5 )  Di sposal of gas i fier  and  boi l er  ash ,  rel ated impacts , and  proposed 
mitigation.  

(6 )  Liquid waste products and potential  water pol l utants produced i n  
gasi fication and their  di sposal o r  fate. ( I ncl uded among these woul d  be 
pheno l , thiocyanate , cyanide ,  ammon i a ,  chl oride , carbonate , bi carbonate , 
su1 fur , . phosphate , trace el ements , tars and oi l s . ) 
( 7 )  Impacts on ground-water qual i ty and quanti ty of mi n i ng the coal to 
be used i n  the p lant. 

Thank you for the opportun i ty to offer these suggestion s .  

Si ncerely yours , 

/ ,' i ll I 
i LiL L 1 'G:1 ri,v----

Act 1J Di rector (Sgd (.:�' R. :().op�er 

EXHIBIT 6 (Concluded) 
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�'\ t�.,�·'/�. : ��:X��i united States Department of  the 'Interior 
,\� � ,  BCR£AC OF OCTDOOR R£CR£..\TIO.\ 

WASHl.\GTO.\, D.C. 202-10 
.... �,;!' 

) ,  .. <1 
I!'/ REPLY UfER TO: SEP 0 2 1977 

<<(o<:,��O\'UTIO" �o 
." , '" � � :;  " y !P 
J:..&., ","/:"� ">?6�'91Q 2. 

Mr. W. H. Pennington 
Director, Office of NEPA Coordination ' 
Energy Research and Development 

Administration 
Washington , D . C .  20545 
Cear Mr. Pennington : 

The Department ' s  Office of Environmental Project Review has forwarded 
a copy of your August 9, 1977, letter requesting comments and suggestions 
for consideration in the preparation of the draft environmental statement 
for a proposed low-BTU coal gasification facility at the Irvin Industrial 

' Development Company site in Georgetown , Scott co�ty, Kentucky . We offer 
the following comments and suggestions concerning the possible enviro�ental 
effects of this project on recreation. 

We recommend the draft environmental statema�t identify existing and 
proposed park and recreation resources in relation to the project site and 
provide an analysis of the environmental effects of the project on these 
resource s .  

W e  have a Land and Water Conservation Fund assisted park in Georgetown, 
suffoletta Park, which is located approximately half a mile from the 
proposed facility. We ere concerned with the possible effects develop
ment of the proposed facility may have on this park, especially adverse 
air, noise , and esthetic effects. 

The draft statement should also evaluate the effects on recreation fxom 
the influx of personnel needed for the plant ' s  construction and opexation. 

We suggest that you coordinate with the following state and local park 
and recreation officials in order to further identify the effects of the 
project on recreational areas: 

nr. Bruce Montgomery 
Commissioner, Department of Parks 
Capital Plaza Tower 
Frankfort, Kentucky 40601 (502) 564-4260 

1.::'": :":::9 
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Mr. Gene Lucus 
ChAirman, Parks and Recreation Board 
142 East Main Street 
Georgetown , Kentucky 40234 (502 ) 863-3505 

CUr comments are p;ovidea on a technical assistance basis. Please do 
not hesitate to cal� '

on us should you need additional assistanc�. 

Sincerely, 

�� 
Director 

Delap'f1:.e 

EXHIBIT 7 (Concluded) 

Hr's . �th H. &:;'.:l1r.g 
5311 E;::-':'ltc!'l 

/1 , I 

GeClrgetOl'.1'; h�ntucky "0324 

Letter to the E1itor: 

''''fmt \'Ie achieve too Ch(?Zl[Jly) . �':e esteen too liC.htly . If The 12.r6esse c;...t:�r2.�!iced 
by the people C)f Gcorgeto�·.n C2.-::<:? to tr.:2::1 free : cles....'1 2.ir, pure ': ."2.'::e:o, ri ch CC1�-:::r'�' side , tree lir!cd stroets ar.d , t:-..2.t prerequisite for t'2eJ:�hy cr.jotior.�l a"::::' i.:1t21-
luctual de..,zloprr:'l:l'C , space for �r:�:"2.cy 2-":d i:1ti!l.:!.ce dc:;2.:L.'1 .  TI:csc arc pc.:::;ess:"::�s 
th3..t should be -cb.:risLcd by tl--:c :r2....';Y \':1:ose liy':s are e:::'.i.c:-;';"d by th2ffi iJ)'. ; ,  8::1 S"2/�.C
fully preserv� for ttosc lt1r.o \·:i.11 fo110'.-,' . Ir:steao , ",·:e 3'28 'cl:�;;t dls2.PPErl.."'':'''"'..; if! 
conti..l')ut.:..<1 ac;:>o::::s O'J.I' l�.r:.:i. A'; t1:e s·r.e t�:-.e , ;·:e see f'c<�sr2�2 tc..:,: dollt.�.,s 2.:�c:::J.::s-:::. 
annually tc) pl..2'ci·..s.sQ 2";i pre32r",;e these vC::'j' sar:-:.e qU3.2.2:'C�C::3 '::-2:: 2.:'C !",;.J.';i-;e 'c.c 
GeC)r�eto�·.Tl 2.r:d e!;l-2-�-::e .:t I s Ilfe s'.::yle . 
Georgetm-.� :!.G ce!ir.g :..!l"';:;::;d to t�2.de it '3 bi.:'':l>.rig::t for 2. �.2SS t!-.3.t :"s :!.e�3 
palatible tha.l1 po'ctas;e , ar-.d Hill be �'.lch l:arcier to dis1)C32 of \'.'::'en t!':e :,s.;:ciCr.�ss 
develops . 

It \'lould 2.!=-pcar to be! :;:')ro c-qL::"t2.bl� i!' trD:e ';:l:o�e v2.1'..!� systf-:":.s e::;r.:;ause 
urba.T)�L.a�io!1 aI.:: 1;�.dust:":";,;.li;':2"s.!..cn \-,-ct;2.d lcc!� [0.':" a c0:-;::-::..nity t:-a': has a..l.r'22.d:: 
taken tr..at '['0.: .... 1 ,  ro.th?!"' tr-.a.n ceir.g S8 ir.te:-:'c on des�·-�">OY::";:3 t�3.t ,-;[;icn could 
never be retlL"n(!cl. to 1..:.5 once 1".:; 2.3 gcr:.e . Le'C us estee:n :--i[;l:2y r.::;,,' '.'I�2.-;:; i-:e ::::'V-2 , 

. not later :'1i13.t vIe can only re;;:�r;;':e::, . 

As the step--C:2.t..:.;hter of a rece;:tly ret::red n8�·!:3r::�.P'2:' t::'lblisf:2 Y',  I r.ave tte 
� utmost recyect :'or :lO�l::' positic:-:., ::\.�� ciC) de�lcr� yc::;::, st�_':: C:l ':.1-:8 p:'cposed cca�_ 

gasification pl3r�t 2..:"!j 2..-:1 not i.ipr8s�s·d by th� ploy vf usi;:.;'; 1 1'1::':-';'1 1 s 'I2.�CS 1 1 to 
nake Thozfls wr.r 2.ppear to be a folksy IT.:!;r,;:er' of tr:.:: CC:T:T:,,!!'.ity . 

Yours truly, 

(I.,][,S . )  Rutl) \'I. Eo'dir.:; 
1'0 " 1 ') , ��LtUL"-,_.c r.LL __ : �:-:....---_,�I:_�� . .-..:-... _ '0 ...... · __ --:_ .... , ( �\....-'---' ... I '1 r-( 7 l - .,. '- ,j , " , " . / " . . 
' r JI- cL->- �"""'�l ��� , ./L-L l G,!.-,-:{' �, " J (� (� c'-/, '<'<''-<�d G�-c' c<Lc.,' �o,--,,�I- �,-,-·-<---I- <'<"" "'-''-' :-"" L L

" " . , -1�w-� C1 
('!>"' )..-v(.:... J 

-c-L:.....::-.... � I --
_� " " ,  _ , � � ,.-�- \ � I. l '�� �_� ,''-<_,--,; " '-':'/ 

��w ���_ 
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642 South Broadway 
Georgetown , Kentucky 40324 
September l a ,  1 977 

Mr .. W.  H.  Penni ngton , Oi rector 
Office .o f NEPA Coordi nation 
U. S. Energy Research and Oeve1 0pment Admi n i stration 
Washington , D .  C .  20545 

Dear Mr. Penn ington : 

Re : Proposed LOli-BTU Coal Gasi fication 
Fac i l ity at the I rv i n  Industri al  
Devel opment Company Site  in  
Georgetown , Scott County, Kentucky 

Thi s l etter is written in response to a · request for comments on subject 
project which I received from your agency. I understand that these comments 
wi l l  be wei ghed in the preparation of the draft envi ronmental impact 
statement. 

As one in strong opposition to this project, I urge and in fact beg you 
to schedul e a publ ic  hearing in Georgetown , Kentucky to obtain  comments 
{rom those of us who object . Mr. Penni ngton,  we are not a bunch of f1 ag
waving radical s who strong l y  stand in the path of devel opment but rather 
we are qual i fied ,  cl ear-thinking i nd i vidua l s  who boast a great pride i n  
our community and want what ' s  best for i t .  Our peopl e are l i ke mo s t  i n  
that it fs di fficul t for some t o  convey the i r  feel i n g s  l o n g  di stance to 
some federal agency l ocated in Washington.  I bel ieve that a visit to 
Georgetown and a publ ic  hearing there wou l d  provide va l uabl e information 
for your a ssessment of this project .  

A group o f  us  have studied and fol l owed thi s  project for many months now. 
We have l i stened to al l the reasons why it  wou l d  benefit our nati on and 
our commun ity and we .are not convi nced . The advantages seem to go to 
the owners and developers of the s i te who purchased the property some 
years ago . Thei r efforts to sel l i ndustrial p lots have fa i l ed and 
insta l l ation of a coal gasification plant wi l l  supply the energy necessary 
to accommodate prospective purchasers of  the l and . The project is purel y 
profi t-moti vated with benefits to accrue to a sel ect few who nei ther 
reside 1n  nor care about Scott County .  I f  the federal government choo ses 
to be a party to such an  undertakinq,  our nation is in a sad state .  

So  that you don ' t  think  our  contingent is  ant i - energy-deve1 0pment , we 
offer the only logical al ternative . Pl ace the coal gasification pl ant 
near�r to the coal supply in an area where growth and economic stimu l ation 
is needed - eastern Kentucky .  Transportation of the coal to Central 
Kentucky would certa i n l y  be a total waste of much cheri shed energy. 
A cal cu lation of the cost per mi l e  should  be incl uded in your assessment. 

EXHIBIT 9 

Mr. W. H. Pennington 
September l a ,  1 977 
Page 2 

Another consideration i s  that of whether or not the adjacent i ndu stries 
wi l l  i n  fact l ocate i n  Georgetown to uti l i ze the gas from the plant.  Any 
i ndu stri al i st wi l l  certa i nl y  weigh  factors other than the avai l a b i l ity 
of energy. He wi l l  consi der l abor force and hou s i ng which are non-exi stant 
in Scott County. He wil l consi der acceptabi l i ty of h i s  fac i l ity and f i nd 
a vocal faction strongl y opposed to h i s  factory. It  is entirel y 
conceivab l e  that the coal gasifi cation pl ant wou l d  be constructed and 
no i ndustry enter to oti 1 i ze the ga s .  

Other objections to this  devel opment stem from research i nto such areas 
as  our water suppl y .  A noted geologist  has presented for consideration 
a study reveal ing that this plant wi l l  be l ocated on top of  a major 
source of Georgetown ' s  water supply.  Any contamination wou ld  certa i nly  
have a devastating effect on Georgetown ' s  future water supply.  A 
v i s i t  to the s i te wi l l  demonstrate its  proximity to the c ity and the 
undeniabl e fact that a i r  pol l ution cou l d  be a facto r .  These two 
cons iderations are presented along with factors such a s  2% unempl oyment , 
practica l l y  non-exi stant housing ,  and l imi ted transportation  faci l i t ies . 

In concl usion ,  Mr . Penni ngton , there i s  oppos ition with factual ba s i s  i n  
Georgetown . Our faction would  l i ke t o  present its  case face to face 
with your staff. As  we cannot travel en masse to Wa shi ngton and implore 
you to send- representati ves to our city .  Your  cons ideration of  these 
comments and suggest i ons is apprec iated . 

Yours very trul y ,  

c.n� :7I ( {jJJ!� 
(Mr s )  Nancy tN.  Phares 

NNP : s  
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J}{E LAND AND NATURE TRUST OF mE BLUEGIU$S IS .4 HONPJl.OFrr ORGANIZATION OF Cl1l2.BNS 
DEDICA175J) 10 7llE PRESER vAnON OF THE LANDSCAPE OF CENTRAL KEN11.JC¥:Y. 

10. IOBFrT IEn'IS 
PUSIDBNT 

DI.- IiAlI.Y WHARTON 
V1CEPR.ESlDlINT 

JOtS DOUGlAS lUll' 
SECUTA.R:Y 

IOS.JOAN P. IIlAYD 
1J:M5URBJ. 

10 nD BIIOmA 
OlI1.�NOF 11if.BOARD 

Mil. ERJC LUNES 
V1CEmAIRMAN 

Sept.amber 12, 1971 

Mr. W. H. P.nn ington, Dir.ctor 
orfico of NEPA Ooord inat.ion 
&nerg)' R.reerch and Development. Adminlot.ration 
Waohington, D. C. 20�5 

DMr B1T < 

The lAnd and Nat.ura Truot. of t.ho Blu.gr . .. approclote. t.ho oppor
tunity to oo_.nt. on the feao1bil1t,y of • cool ga.if1catlon plant. 
at. t.he Irvin Induot.rlol Devolop",ent. .it.e in G.orgetown, hnt.uoq . 
We b.l ieve oucb a fa cU it.y at. t.hlo locat.ion 10 .nvironm.ntellr 
unBound. 

lOtS RlCHAJIDD<CAJIP A Goa l ga . ift .. tion plant. would 1IIOTO logica 11y b. loea ted n .... rer 
VRMANEX!CtJl7VECOMltUTIliE the SOUTCe of coal ,;  8 lBO it could Barve better in an arM with higher 

kS 8nTY ANN DOYIl 
EaCIJ11VE DJREcml 

BOAAD Of OJ:il.KTalS 
10: fRED BAUMANN 

lIltS.JOHN Hal. 
10 OYDE CARPEN1D. 

t.O.5 GIBSONDOWNING 

Jd MI�B PLTh'N 

v.t HENlY GJ.ADDY IV 
1rO..S. A B HANcoa:: 
01 ROBERT KUEHNE 

MlS. PRESTON MADDFN 
MlS }ESSE!. A WOOIE 
laS LESllE NOnlS 

lO5 JOHN JACOB NILES 
laS WllllA.N omrrr 

NJ. WJTllAN H PECICHAIII 
NJ. BRUCE POUNDSTONE 

lOS C G. RAIBLE 
OJ. KAJJ. kAJ1L 

NI. HF'.JoI ROBElI.TS 
II. GEORGE DAll ROBJN5QN 

IrO..S WYRON SANDJlIEI. 
PlOfESSOl HORST SQL\Of 

NJ. JOHN SO:UGGS 
laS IOBERTVAN NElliI. 

lOS lOBEllT WEANI" 
NI. lOBERT WD.SON 

unemployment.. Certe tnl,. It would be le .. harmful in a eoction 
whi ch 10 not. ka r.t. and which 10 not. pr!Jlle fa r. land. 

The Inner Bluegra •• r.gion throughout. it.. hiotorr bI .  b •• n out.tanding for t.he rlchn •• o of it.. land , but. prim. agri cultura l land 10 not. 
preva l ent in t.he r •• t. of t.he COllllDOn .... ltb of Ient.ucq, and in Scott. 
COIlDt.y 11 lo re.t.rlct.ed to the .0utherDOlo.t part of tho oount,y around 
Georgetown. Th. pr 1me land t.ha t. would b. 88 cr iflc.d so a rooul t. of' 
the propoeod induot.rlol oollpl ex would exc.ed tho acreage now d •• 1g_ 
Dat..d eo an · indu8t.rlol park· , for inotenc., a "-Ian. h1ghway would 
be cODot.ructed to conn.ct. it wit.h 1-75 and V . S .  2�, and 1IIOr. lanel 
would be taken for reoident.lol devolopmoDt.. that would follow in it. 
wake . A. cltizen. of I.nt.ucky and t.h. Vnlted Stat..I , we d i"ppr01'O 
of .tate and f.d.ral fundo b.ing uoed to promote and 1ndlrectly forc. 
tho appropriation of .carc. prime agr icult.ural land for ot.her 1rr.vo
cable USBS, to the detriment of future genoration • •  

A.rrr \U'ban development i n  • karst area ha l  potontia 1,  unforeseen 
ha za rd.. Th. L&xington and ray.t.t.. COunt.y goverlllL.nt. hal learn.d t.hlo 
tho · ha rd vay· - costly way • and 10 nov applying lo88on. learned in 
hind8 ight. to a con.idoration of depr •• o ionl and oink. in land uo. 
planning. Thio i. evon more •• r iou. in tho propooed ," . 1ficot.ion plant 
and it • •  o 8ociat.ed indu8t.rlol complox sinc. it 10 located on ons of t.h. 
principal rocharge aro .. for Georgetown' . .... in vater supply, ep.c1fical
IT on a t.runk 1 1n. of tho aquif.r. Th. location of t.h. plant. hero 
would arfect. bot.h vat.er quant.lt.y and vat.er q ua l it.T. 

_ ¥ ��# 
'ID AND NAlURE TRUST OF THE BLUEGRASS, INC . •  112 WEST SHORT STREET . LEXINGTON, KENTUCK.Y 40508 • (606) 254-2411 

EXHIBIT 10 

7lIE LAND AND HA1URE TlUST OF 'JlfE BLUBG .... U.s a A NONPIOF" Oac.tHlZ.4T1ON OF anzJINS 

llEDICATED 10 7lIE PUSERVAnON OF f'HE lANDSCtPE OF CENn.AL KE.N1tJC%Y. 

IO... IOBFrTJEIYIS 
POESIDBNT 

DI.. NAl:Y 1rHA&TON 
ncr PRESlDIINT 

lOS. DOl.JGIAS lUff 
SBCUTARY 

• JOS.]OANP. IIlAY'II. 
nMSuur 

JO. nD RIOmA 
GiA.IVtAN OF rm. BOAID 

10: fltIC v.aNIIS 
naOWJ!MAN 

lOtS IKXWl D<CAJIP 

The percentego in reduct.1on of rec,-"rg. would b. OIUch greater t.'-"n 
10 1nd lceh1 b,. t.h. · &n1'lronm.ntel .te ....... nt.· pr.par.d for t.he 
Ir1'in Induot.rial Dev.lopm.nt. Co.,paD1. Taking t.h.ir f1g1.lTe of 2� 
of t.h. 1 72 .' acr  •• t.o b. pav.d over, w it.h t.hi. runoff go ing \0 
ItOT"ll eewar. rsthar than the aquitar, we cal oulate the average dat1, 
reduct.ion of t.h. pot..nt.io l vot..r .uppl,. a. 48,221 gal lono inot.ead of 40 ,000. Say1ng t.h1o 10 " l e  .. t.'-"n 1" of t.he totel amount. of .. vatet 
conoum.d by t.h.-a.o�g.town co_un1t.T" 10 fals., .1nc. t.h. anr .. g. 
da UT vat.er conoUlllption report..d in 1976 wa. 1,,00,000 ",l1on • •  
Uso "rronODU. 10 t.h • •  tetem.nt., · The oepac1t.T of t.he Ropl Spring. aquifer 
m .  b •• n oot.1mat.ed to b. up to -',000,000 ",l Ion. p.r daT.· FoW' 
.,Ul l.on ga l lon. 10 t.he capaclt.T of t.he r.c.nt.lT enlarg.d t.r ... t.m.nt. 
plant.1 at. pr ... nt. t.h.ro 10 not. t.'-"t. Iluch w.ter to b. t.reat.ed. OnlT 
on very rare occa.iono of t.b. 1IIO.t. on.re flooding would t.,-"t ... ch 
n.r be d loc,-"rg.d froll th. opring. 

IlLWANEXllCllTWBCOMAU17Jll! In t.1me of drought. tho pro •• nt. .... t.6r .upplT would b. 1nod.quato \0 
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accommodat.. tn. go .lr1er u.ing 70,000 gallon. p.r day, plu. the wat.r 
demnd. of probAblT 26 ••• 0c1ated indu.t.rlo., and tho d .... nd. of' the 
incr .. .  od population . c oollpanring tho d .... lop .. ent.. The dlocharg. f'ro. 
Rop l Spritl& '-" .  b •• n a. Iow a .  one ha lf .11110n ",llono per daTI 
.lthough th10 10 raro, the cr1t.1oel Iowa .... t b. oon.1dered. axlot.1n& 
fa c l l lU .. can plDlp up to 1 ,000,000 ga llon. p.r da1 froll Borth Elkhorn 
Cro.k. To accommodat. the ga . 1f1cation pl.nt and tho indu.t.ral 
compl.x the clt.T would b. comp.ll.d to .xp.nd fund. to "nlarge 1t. 
da ... on Elkhorn Cr.ek, thlo .. em. ,-"rdlr f'a1r to t.he citl.z.an. of the 
co-un1V· 

The threat. to water quaUtT 10 •• rlouo. Thor. can b. no prante. 
t.hat no ha zardouo .pil l or leak will enr reaoh t.he aquifer. Runoff 
fro .. the 0001 pU. 10 to b. dlocharged to grade (aDe! t.henc. to dr1nk1n& 
wat.er),  alt.hough 1II00t. lolld. would b. re1llOnd b7 impoundment, tblt. w111 
not rOllJove l� of substances weathered trom the Goal, _OJlle ot which 
ar.  pot.ent.lol ly harmful. EN'luent.. dloc'-"rged intO the •• wer .,.t.0Il 
... y not a lvay. he v. lOOl' of harmful ohem1calo remov.d, and hone. 
oould endanger the hea lth of porson. 100111& vot.or downotr._. 

It 10 gUbl, ltated 1n the · &n1'lroDOl.ntel A ........ nt· that • •  h, .ulpbur, 
and organ1c r .. ldue. a re to b. dlopol.d of 1n landfUla. Thlo lo not 
.0 . 1mplo, and 11 pr .... nt.. gr .... problem. in a karat area. "'yet.� COunV, 
with tt. landfUl nearing oapac1t.T, .p.nt ,ear. in an effort to 100810 
a new on., tho ohi.f problem va .  underground dra1nage and pos. ibl. 
contaminat.lon of ".11 .  and .pr1ng. u •• d bl Uv.otock a.  veU ... bT _n. 
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September 1 2 ,  1977 

Mr .  �1. H .  Pennington 
Director , Off ice of NEPA 

Coordination 
United ,States Energy and 

Research Administration 
Washington , D. C.  20045  

Re : ERDA Low Btu Coal Gasification 
Demonstration Plant , Georgetown , 
Scott County, Kentucky; ERDA 
Technical Proposal No . PON-FE4 

Dear r'lr . Pennington : 

".0=,",/11." :;1  c. S"c;:!t,� 

...... 1. .. ,/11.'" .. .  '0 ...... . 1: ... ., 

By your letter dated August 1 2 ,  197 7 ,  you extended 
the comment period with respect to preparation of the draft 
Environmental Impact Statement to September 1 5 ,  197 7 .  As we 
have prev iously advised ERDA, our firm represents a group of 
citizens of Georgetown and Scott County who oppose the con
struction -of the Irvin Industrial Development Company ' s  low 
Btu coal gasification facility at the proposed location on or 
near Lemons Mill Road , Georgetown, Scott County , Kentucky . 
The c itizens which we represent have adopted the name of 
Concerned Citizens of Scott County and no doubt other comments 
have been made by the organization . 

The purpose of this letter is to assemble in general 
form comments of the group which' we trust will be considered in 
the preparation of the Environmental Impact Statement . The areas 
of concern are multiple and have been covered previously in the 
following documents, to which reference should be made by the 
persons preparing the Impact Statement : 

1 .  Transcript o f  Proceedings o f  public hearing 
re proposed Kentucky Federal Energy Park in 
Scott County , Kentucky , said ,hearing held 
at the Garth Elementary School in Georgetown, 
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Kentucky ,  on January 27,  197 7 .  By letter 
dated February 2 2 ,  197 7 ,  addressed to Mr .  
Russell Bardos of the Energy Research and 
Development', Administration (ERDA) , :1 fur
nished a copy of the transcript of this 
purpOrted public hearing to ERDA. 

2 .  Water Availability Studies made by pro
fessional engineers for the City of George
town, including the following : 

a.  Water Study for the City of Georgetown, 
Georgetown , Kentucky, completed by 
Clyde P. Mason, Consulting Engineer , 
in October 196 8 .  

b. Water Resource Plan for City of George
town , Kentucky, and West Scott County 
prepared by Proctor-DaviS-Ray, Consult
ing Engineers , dated January 1 9 ,  197 3 .  

c .  Report o f  the Bluegrass Area Develop
ment District with respect to present 
and future water systems in Georgetown , 
Kentucky prepared by the Bluegrass Area 
Development District, dated June 197 3 .  

d .  An Analysis of Community Water Systems 
in the Bluegrass Region prepared by the 
Bluegrass Regional Planning Counci l ,  
Inc . ,  Lexington , Kentucky, in 1971 
(pages 111-19 and 1 1 1 -2 0 ) .  

By letter dated January 2 5 ,  197 7 ,  addressed 
to E .  L. Clark, then Acting Chief ,  Gaseous 
Fuels Project, Management Branch, ERDA, I 
furnished copies of portions of these reports 
to ERDA. I am enclosing herewith a copy of 
my said let�er of January 2 5 ,  1977 , with 
attachments ,  with the request that the let
ter of January 2 5 ,  1977 , be considered as a 
part of and supplemental to the comments 
contained herein. 
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3 .  U. S .  Geological Survey Report entitled 
"The Hydrology of the Lexington and Fay
ette County, Kentucky, Area" prepared in 
1 9,68 ,  specifically that portion of the 
report relating to the basic water supply 
of Georgetown and Scott County, pages 14 
through 18 thereof .  Extracts from this ' 
report were furnished to ERDA as part of 
the transcript of proceedings of the pub
lic hearing mentioned in paragraph 1 above . 

4 .  Report to the Mayor and City Council of 
Georgetown , with respect to the proposed 
coal gasification plant made by Dr. Mary 
E .  Wharton, Professor Emeritus of Biology 
and Geology of Georgetown College . Copies 
of this report, along with copies of a report 
of Dr . Genevieve Clark were also submitted 
with the aforesaid transcript. 

5 .  Publication entitled "Environment and Con
servation in Energy Research and Develop
ment" published September 197 6 ,  by the 
Council on Environmental Quality, pages 5 1  
through 8 3 ,  in which potentially dangerous 
and hazardous substances from coal conver
sion technologies are described. Copies 
of pages 56 through 64 of this document 
are enclosed herewith. 

6 .  Publication of the Bluegrass Area Develop
ment District regarding the economic impact 
of the proposed coal gasification plant , 
said publication being dated November 4 ,  
1976  and addressed to the Mayor and City 
Council of the City of Georgetown. 

7 .  The Physical Development Plan for George
town-Scott County published June 1 97 4 .  � 

The foregoing publications all contain information 
pertaining to matters which should be considered and commented 
upon in the Environmental Impact Statement to be prepared with 
respect to this proposed coal gasification plant . The follow
ing are categorie s ,  by subject matter, which should be addressed 
in the Environmental Impact S tatement : 
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Mr. W. H. Pennington 
September 1 2 ,  1977 
Page Four 

Water Resources 

We have repeatedly raised with ERDA in correspondence 
requirements ' contained in 42 USC, Section 5 912 , with respect to 
the making of a site specific assessment of availability of 
adequate water resources . We have taken the position consistently 
that under the provisions of Section 5 9 1 2 ,  that a site specific 
water resource availability study is a pre-condition to federal 
assistance with respect to this proj ect, where a demonstration 
project involves a significant impact on water resources . I refer 
you specifically to my letter to Mr. Bardos dated February 2 2 ,  
1977 , a c�py o f  which i s  enclosed herewith . On this issue, I 
further refer you specifically to my letter to Mr .  Clark dated 
January 2 5 ,  1977 , and the attachments thereto , a copy of which 
letter , with attachments ,  is also enclosed herewith . We would 
again point out on this issue that available studies of water 
supply at Georgetown , in Scott County, Kentucky, indicate short
ages of water availability at Georgetown , for existing uses be
ginning in the year 1970 with proj ected increases of this short
age becoming steadily worse through the year 2 0 0 0 .  The proposed 
low Btu coal gasification plant , and the industries which it 
proposes �o bring into the community, will have a substantial 
adverse impact on available water supplies at Georgetown , which, 
according to all available engineering studies are already de
ficient. 

Water Quality 

The source of water for the City of Georgetown and 
surrounding areas in Scott County is what is known as Royal 
Springs ,  located in the heart of downtown Georgetown . As is 
described in the report of the U. S. Geological Survey mentioned 
above , Royal Springs is fed by aquifers ,  the greatest part of 
which has as a direct source the property proposed to be developed 
by Irvin for the low Btu coal gasification plant. The map included 
in the U. S .  Geological Survey report mentioned above describes 
the flow of water through these aquifers across this particular 
tract of land . Whatever impurities and whatever hazardous sub
stances may be discharged into or onto the ground from the coal 
gasification plant, the industries it proposes to bring to George
town , parking lots for such industries and the like , will be fed 
into Royal Springs and ultimately into the drinking water water 
of the people who reside in this area. 
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We refer specifically to the report of Dr. Mary E .  
Wharton , a copy o f  which is enclosed and to pages 56 through 
6 4  o( the publication of the Council on Environmental Quality, 
"Environment and Conservation in Energy Research and Develop
ment " ,  for a listing of the various potentially hazardous sub
stances from coal conversion technologies which may find their 
way into the drinking water of the people of Georgetown . Such 
substances are in many respects carcinogenic , including the 
phenols , cresols, z inc chloride, nickel carbonyl , nickel ,  lead, 
cadmium, beryllium and like listed substances. Add to these the 
arsenics , cyanides and other substances listed at pages 56-58 
of the publication of the Counci l  and a great deal of concern 
exists in the Georgetown area with respect to the contamination , 
or potential contamination , of drinking water in the commUnity 
which would be no doubt disastrous. 

Waste Disposal 

Many of the substances which come from this kind of a 
facility are not subject to treatment in the sewer treatment 
plant. Many of the substances listed in the Council ' s  document 
mentioned above are toxic , non-biodegradable products . To the 
extent that these products are placed in the sewer system, adverse 
effects downstream are expected . The effect of such on recrea
tional uses , agricultural uses and the effect in times of drought , 
when the receiving stream is used as an auxiliary water supply 
source for the City, should be studied and commented upon . With 
respect to secondary effects arising from industrial uses by 
industrial plants attracted to the proposed park by the availa
bility of low Btu gas , the sizing and availability of sewers for 
these facilities should be studied . Disposal of the solids , in
cluding the ash, should be a subject of the Environmental Impact 
Statement . 

Socio-Economic Impacts 

The plan for this low Btu coal gasification plant is 
integrated with a plan to develop a substantial number of new 
industries in the immediate vicinity of the pilot plant to use 
the gas produced . Georgetown , Kentucky, is a relatively small 
community having an exceedingly low unemployment rate at the 
present time . A detailed study of the number of new industrial 
employees required in connection with this proposed development 
should be made. We are enclosing herewith population proj ections 
prepared using a factor of 18 employees per acre ( as provided in 
the Physical Development Plan of Georgetown , Kentucky, published 

EXHIBIT 11 (Continued) 

.." 
I 

.-. � 



Mr. W. H .  Pennington 
September 1 2 ,  1977 
Page Six 

in June 197 4 )  and using a service and family multiplier as 
suggested by the publications noted therein. The impact of 
this number of new employees, and new people in the Scott 
County are� should be studied intensely in connection with the 
�nvironmental Impact Statement , in light of the following : 

a. the low unemployment rate in Georgetown 
todaYl 

b .  the total lack of housing for a popula
tion explosion of this magnitudel and 

c .  the inability of the school system in 
Scott County to provide for housing and 
education of the number of children who 
will be imported into the community, in
cluding the inability of the appropriate 
school district to extend facilities 
because of the limitation of the school 
system to issue bonds for additional 
construction. 

Alternative Sites 

We are enclosing herewith a letter addressed to Mr .  
Bardos under date of March 1 4 ,  1 97 7 ,  by a representative o f  the 
S i erra Club, raising the question as to why a low Btu coal gasi
fication demonstration plant should be located in Georgetown , 
Kentucky , far removed from the coal fields of Kentucky, and in 
an area where unemployment is minimal. As is indicated in the 
Sierra Club letter , there exists in Eastern Kentucky, in the 
coal producing area s ,  exceedingly high rates of unemployment. 
Water and coal are available in large quantities in these coun
ties where unemployment rates are high and it is inconceivable 
that a low Btu coal gasification demonstration plant would not 
be located at a place where coal and water are available and 
unemployment great, but instead would be located in a community 
experiencing nearly full employment, located a great distance 
from the coal fields , with a deficiency in water supplies for 
current use s .  

EXHIBIT 1 1  ( Continued ) 

Mr. W. H. Pennington 
September 12 . 1977 
Page Seven 

Impact Opon Farming and Other 
Existing Industries 

The proposed facility is quite close to a new State 
Park being developed for the horse oriented visitors to Ken
tucky. The plant is in the heart of the thoroughbred industry 
and agricultural areas of Kentucky. The impact of this facility 
on the horse industry, on general agricultural facilitie� and the 
industry itsel f ,  and on the new State Horse Park should be covered 
in the Impact Statement. 

Transportation 

The proposed ga�ification plant and the industrial 
park which it is intending to support is located in a congested 
area. We are aware of proposals to construct new highway facili
ties in the area to serve this particular facility. The adverse 
impact of such new transportation facilities and the adequacy 
of the facilities proposed , together with the feasibility of pro
viding construction funds, should be treated in the Impac� State
ment . 

The foregoing list of matter which should be included 
within the study to be made is not all inclusive . At the public 
hearing , a transcript of which is in the possession of ERDA, 
other concerns were raised by citizens who attended the same and 
this document should be reviewed in full by the persons preparing 
the Impact Statement. We would appreciate these comments, along 
with the documents mentioned herein being made a part of the 
record leading to the draft Environmental Impact Statement. 

CGO/sa 
Enclosures 

Very truly yours, 

�� 
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February 22 1977 

Mr. Russell Bardos 
Energy Research and Development 

Administration 
20 Ha s rJ<lchusetts Avenue 
Washington. D .  C .  2 0 5 4 5  

Re : ERDA Low Btu Coal Gasification Demonstration 
Plant, Georgetown. Scott County, KentuckYI 
ERDA Technical Proposal No . PON-FE4 

Dear }1r . llardos : 

In roy letter addressed to you uader date of Pebruary 10 , 
197 7 .  I advised you that I would forward to you as soon as possible 
the transcript which was made of the meeting involving Irvin Indus
trial Development. Inc. held at Garth School in Georgetown. Kentucky. 
on the evening of January 27 . 1977 . I am enclosing herewith the 
transcript which I have just received . along with the exhibits which 
were tendered to the ' reporter at that time. • 

It is my understanding that ERDA has already made a 
decision to require. prior to distribution of feOeral fund s .  the 
Impact Statement mandated by the National Environmental , Policy Act 
of 1 9 6 9 .  I have discussed the preliminary question of the Environ
mental Impact S tatement with Henry Garson. Office of the General 
Counsel ot ERDA, and by' copy of this letter , I am advising him of 
the furnishing to you of these documents. 

We have, on several occasions, raised in correspondence 
with ERDA the requirements contained in 42 esc, Section 5912 with 
'respect to the making of a site specific asseasment of availability 
of adequate water resources. Subsection (a) of 5912 provides that 
the Water Resources Council shall undertake assessments of water 
resource requirements and water aupp1y ava'i1abi1ity when requested 
by the administrator (ERDA) , apparently the queation of, whether or 
not to make such request being within the discretion of the admin- , 
istrator. nowever , under the further provisiona of aubsections (b) 
and (c) of 5912 . water availability assessments are required . An 
assessment under (b)  apparently is to be made by the administrator 
as a precondition of tederal assistance whenever a demonstration 
proj ect may involve a significant impact on water resources. 

t::- "': 18 
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The facility proposed by Irvin would seem to fall, 
however, under the provisions of subsection (c) of 5912, which 
relates to any proposal for federal assistance for commercial 
application of energy technologie s .  Clearly, the Irvin' proposal 
contemplates commercial application of the energy technologies 
here involved , low Btu gasification. The whole plan of Irvin 
Industrial Development, Inc. is to construct a plant vhich vill 
provide a ' gas supply to existing industries and ' to an undetermined 
number of, industries which ' Irvin proposes' to, attract- to the indus
trial park which Irvin proposes to develop. Onder subsection (c) 
of 5 9 1 2 .  there is a mandate that the Water Resources Council shall, 
a8 a precondition of such federal assistance , provide to the admin
istrator ( ERDA) "an assessment of the availability of adequate water 
resources for such commercial application and an evaluation of the 
environmental, social and economical impacts of the ded ication of 
water to such uses . " 

' ' 

During my' last telephone conversation with Mr. Garson, 
it was my understanding that the issue of whether or not a site 
specific water availability study would be made has not been 
resolved. The documents which ' are attached to tqe transcript of 
�le meeting of January 27 , 1977 , consist of pr�ri1y engineering 
studies conducted with respect to the availability of water in � 
Georgetown and Scott County area. Theae studies clearly reflect 
an inadequacy of raw 'water supplies in the Georgetown-Scott County 
area at the present time , without the additional impact of either 
the gasification plant or the industries 'which Irvin proposes to 
attract to the industrial park to use the gas produced. 

If the Water Resources Council has not been contacted 
by ERDA for the purpose of seeking a W8ter availability assessment 
study pursuant to 5912, I would appreciate it very much if you 
would let me know the name of the cha.i:i::man of the Water Resources 
Council and his address in Waahington , so that I may make a direct 
approach to the Water Resources Council for a study under the pro
visions of subsection (c) . Thanking you for your continued cooper
ation, we remain 

CGO/sa 
Enclosurea 

cc: Mr. Henry Garson 

Very tru1y
,
your s ,  

�C"�,Gibaon oo�in'1 
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January 2 5 ,  1977  

Mr .  E .  L .  Clark 
Acting Chief 
Gaseous Fuels Proj ect 

Management Branch 
Energy Research and 

Development Administration 
Washington , D . C .  2 0 5 4 5  

Re : ERDA Low Btu Coal Gasification 
Demonstration Plant , Georgetown , 
Scott County , Kentucky ; ERDA 
Technical Proposal No . PON-FE4 

Dear Mr . Clark : 
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By letter dated January 19 , 197 i ,  Bennett Clark of  
this firm undertook to advise you that we represented certain 
citizens of Georgetown , Scott County , Kentucky , who are deeply 
concerned about the adverse environmental impact which they 
believe will result if the above-captioned ERDA proj ect is con
structed at the presently proposed site in Scott County , Kentucky . 

Since Mr .  Clark ' s  letter to you , dated January 1 9 ,  
1977 , we have been advised that a public hearing wil l  b e  held at 
the Garth School in Georgetown , Kentucky , on the document styled 
" Environmental Assessment for the ' Kentucky-Federal Environmental 
Park, Georgetown , Kentucky" prepared by Mason and Hangar-Silas 
Mason Co . ,  Inc . for Irvin Industrial Development , Inc . , dated 
January 19 76 , on Thursday evening , January 27 , 197 7 .  

Unfortunately,  we ' are not aware of  the involvement o f  
ERDA in the "Environmental Assessment" mentioned above and prepared 
for the private developer , Irvin Industrial Development , Inc . , or 
what weight ERDA intends to attribute to this document and to 
matters presented at public hearings thereon . It is perfectly 
clear that the "Environmental Assessment" is not , and probably 
does not purport to be , an Environmental Impact Statement within 
the meaning of the National Environmental Policy Act ( 4 2  USC Sec . 
4 3 3 2 ,  · as amended) .  As Mr .  Clark indicated in his letter of  
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January 19 , 197 7 , the " Environmental Assessment" prepared for 
Irvin Industrial Development , Inc . is at best a promotional device 
for the proposed gasification plant and its surrounding industrial 
park. The "Environmental Assessment" is quite long on promotion 
of the facil ity and quite short with respect to identifying and 
treating environmental problems . 

. 

Our clients are of the firm belief that the proposals 
pending before ERDA for federal fund contributions to the proposed 
coal gasification facility in Scott County involve maj or federal 
action significantly affecting the quality of the human environment 
within the meaning of those terms as contained in the National 
Environmental Policy Act and that a full and complete Environmental 
Impact Statement is an integral and essential prerequisite to the 
commitment of federal funds to this project.  For and on behalf of 
our clients , we respectfully request that ERDA take whatever 
action is appropriate to require a full and complete Environmental 
Impact Statement with respect to this proposed proj ect which would 
satisfy the requirements of the National Environmental Policy Act . 

We would like to also call to your attention and to 
the attention of ERDA, at this point in time , the special problems 
involved in this pro j ect with respect to the water resource require
ments for not only the coal gasification facility which is proposed , 
but for the cumulative number of industries which Irvin proposes 
to locate in this industrial park , as users of gas which may be 
produced from the process . The special provisions of 42 USC , 
Section 5912 are fully applicable to this proposal and , in the 
opinion of odr cl ients , require , as a pre-condition of federal 
assistance to the proj ect , an assessment of water resource require
ments and water supply availability by the Water Resource Council . 
In this respect , we would call to your attention and would be 
pleased to furnish you with certain studies made of the water 
resources available through the Georgetown municipal water system. 
These include the following studies': 

( l )  Water Study for City of Georgetown , Georgetpwn , 
Kentucky , completed by Clyde P .  Mason , Consulting Engineer, in 
October , 1 9 6 8 ;  

( 2 )  Water Resource plan for City of  George town , 
Kentucky , and West Scott County , prepared by proctor-Davis-Ray , 
Consulting Engineers , dated January 19 , 1 9 7 3 ;  
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( 3 )  Report o f  the B luegrass Area Development District 
with respect to present and future water and sewer systems in 
Georgetown , Kentucky , prepared by the Bluegrass Area Development 
Distric t ,  dated June , 1 9 7 3 ;  , 

( 4 )  An Analysis of Community Water Systems in the 
Bluegrass Region prepared by the Bluegrass Regional P lanning 
Council , Inc . ,  Lexington , Kentucky , in 1 9 7 1  (pages 111-19-2 0 ) , 
with respect to Scott County and the Georgetown municipal system 
and the regional report with respect to water availability in 
Georgetown , Kentucky , prepared by Spindletop Research, Lexington , 
Kentucky , a copy of which , as it pertains to the water supply 
system of the City of Georgetown , being attached hereto . 

The problems inherent in the water availability question 
are separate and apart but , of course , relate indirectly to the 
problems of pollution generally by the proposed industrial park , 
directly affecting the quality of drinking water . You have been 
and will be furnished additional , information relating to the 
proximity of the proposed industrial park to the water aquifers 
that charge Royal Spring , the principal source of drinking water 
for inhabitants of Georgetown and Scott County . The problem of 
which we are now writing has to do with the availability of water 
supplies and the undesirability of future taxing of available 
supplies for industrial users in the Georgetown are a ,  without the 
development of additional reliable sources of raw water for treat
ment . It is established in the engineering studies made by Mason 
and Proctor-Davis-Ray Consulting Engineers , Inc . that the Georgetown 
area has had a serious need for additional raw water supplies for 
an extended period of time . Both of these engineering reports 
reflect that in times of drought , such as was experienced in this 
particular community in 195 3 ,  the dependable supply of Royal 
Spring would · be limited to approximately 500 , 000 gal lons of water 
per day. It is further established in these reports that existing 
alternative sources of supply are deficient in times of drought . 
In 1953 , Elkhorn Creek, which furnishes the source of alternative 
supplies , experienced zero f lows for a period of 123  consecutive 
day s .  While current indications are that present water supply 
demands upon the Georgetown system would approximate 1 , 2 00 , 000 
gal lons a day , the limited flow of Royal Spring and lack of depend
ability of an alternative source would make it undesirable for 
additional industrial demands to be added as a result of the coal 
gasification industry and industries which Irvin intends to locate 
in the , industrial park as users of gas produced . The following 
quotations are taken from the B luegrass Area Development District 
Report of June 197 3 :  
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" The present water supply combination of 
Royal Spring together with the minimal 
storage behind the Earl Wallace Mill 
Dam (on North Elkhorn Creek) is considered 
inadequate even to meet present demands of 
the system during a prolonged drought . 

"The 4 . 0  mgd capacity of the expanded 
treatment plant is only a valid figure , 
however , when there are four million 
gallons of water per day available to 
treat . "  

The study on water availabi lity in Geor'getown , Kentucky , 
which is attached to this letter , at page 4-10 , lists the national 
industrial water users served by the Georgetown water system in 
1 9 7 1 .  The table at page 4-11 contains a projection of water 
requirements for the Georgetown service are a .  The table at 4-17 
is an analysis of measured inflow to the reservoir system during 
the 1 9 5 3  drought , showing a zero inflow from August 21 , 1 9 5 3 , 
through December 2 2 ,  1 9 5 3 .  The table at 4-20 reflects a shortage 
of water availability at Georgetown , Kentucky , in 1970 , with 
projected increases of this shortage becoming steadily worse 
through the year 200 0 .  

O n  behalf o f  ou� client s ,  w e  would respectfully request 
that, in addition to requiring a full Environmental Impact Statement 
under the provisions of the National Environmental Policy Act ,  
ERDA take immediate action to request an assessment by the Water 
Resource Council of water resource requirements and water supply 
availability ,  not only ' for the experimental facility but for the 
totality of industrial use it wi ll of necessity bring to the 
community , under 42 USC , Section 591 2 .  

CGD/sa 
Enclosure 

Very truly yours , kD� 

EXHIBIT 13 (Continued) 

.., 
I � 



\':I\TER I\VA I LI\ O I LITY 

a t  

GEORGETm'ii'l , KE:iTUCKY 

EXHIBIT 13 (Continued) 

CONTENTS 

� 
Descript'ion of S tudy Ar,ea 

population Trends 

Demand for \�ater 

Treatment and Distribution 

Sources of  Water 

Ground Water 
S treamf low 
Reservoirs • 

Water Availabi l i ty 

I'ater Quality • • •  

EXHIBIT 13 (Continued) 

Page 

4- 1 

4- 1 

4- 4 

4- 7 
4-12 

4-12 
4-13 
4-14 

4-19 

4-20 
�, 
I 

f-" 
'" 



F igure 

4-1 

4-2 

4'-3 

4-4 

4-5 

4-6 

4-7 

ILLUSTRl\.TIONS 

Title 

Location of the Study Area • • • • • 

Historic and Projected population of 
Georgetown , Kentucky 

Hunicipal \'/a ter Demand , 197 1 

Mun icipal Water Demand , 1967-71 

Seasonal variation of \-Iater Demand 

Flow-Duration Curve for Elkhorn Creek 
Near Georgetown , Kentucky • • • • • 

Low Flow-Frequency Curves for Elkhorn 
Creek Near Georgetown , Kentucky • 

. 
EXHIBIT 13 (Contihued) 

Page 

4- 2 

4- 5 

4- 6 

4- 8 

4- 9 

4 - 1 5  

4 - 1 6  

Number 

4-1 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

TABLES 

� 
Population Data for the City of Georgetmm 

and Scott County 

Projected Population for the City of 

Page 

4- 3 

Georgetown • • • 4- 4 

Major Industrial Water Users Served by 
the Georgetown Municipal Water System 4-10' 

Projected l'/ater Requirements for the 
Georgetown Service Area 4-11 

Heasured Inf lows to the George tmm Reservoir 
Sys tem During the 1953 Drought • • • • •  4-17 

Performance of the George town Reservoir 
System when subj ected to the 1 9 5 3  
Drought • • • • • • • • • • • • • • 4-18 

Projected \�ater Ava i lab i l i ty at Georgetown , 
Kentucky • . • • • • • • 

Qua lity of Raw and Finished \'/ater at 
Georgetown, Kentucky • • • • • • 

4-iii 

EXHIBIT 13 (Continued) 

4-20 

4-21 

7 
N 
o 



NATER AVAILAIlILITY AT GEORGETO\·m , KENTUCKY 

DESCRIPTION OF STUDY AREA 

Georgetown is the county seat and largest city 'in Scott 

County. This rapidly growing community is located in the 

Bluegrass Region , 12 miles north of Lexing ton . Georgetown, 

a college town , is located adjacent to two major metropolitan 

areas which has resulted in a prosperous economy as a result of 

industria l growth . 

The whole of Scott County lies within the Kentucky River 

Basin . The southern ha lf of Scott County is drained by Elkhorn 

Creek; the northern half by Eugle Creek . The source of water for 

the Georgetown Hunicipal Nater System is Roya l Spring , a tribu-

tary of North E lkhorn Creek. Emergency supplies are also impounded 

in North Elkhorn Creek behind Elkhorn Creek Dam and DeGaris Dam . 

North E lkhorn arises outside Lexington in northeastern Fayette 

County. The stream f lows north to Georgetown and tnen wes t  to 

Franklin County and the Kentucky River . The study area is shOliO 

in Figure 4-1 . 

POPULATION TRENDS 

The population of Georgetown hus grown steadily since 19 2 0 . 

This growth is due to the diversity of economic opportunity in 

Scott County and in adjacent areas . The previous grO\�th of 

George town and Scott County is shown in Tuble 4-1 . 

4_1 
EXHIBIT 1 3  (Continued) 

A-Royal Spring and .Iater Plant 
B-Elkhorn Creek Impoundments 

Figure 4 - 1 .  Location of the Study Area . 
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Table 4-1 
Population Data for the City of Georgetown and Scott County 

Geor9:etown Scott County 
Year POEu1ation Percent Chan9:e POEu 1ation Percent Change 

1900 3 82 3  18076 

18 . 6  -6 . 2  

1910 4 5 3 3  16956 

-13 . 9  -9 . 7  

19 2 0  3 9 0 3  1 5 3 18 

8 . 4  -6 . 0  

1 9 3 0  4 2 2 9  1 4 4 0 0  

4 . 5  -0 . 6  

19 4 0  4 4 2 0  1 4 3 1 4  

2 4 . 8  5 . 8  

19 5 0  5 5 1 6  1 5 1 4 1  

26 . 6  1 . 6  

1 9 6 0  6 9 8 6  15376 

2 3 . 6  16 . 7  

1970 8629 179 4 8  

Source : U . S .  Bureau of the Census . 

EXHIBIT 13 (Continued) 

The George tmm population projections , as developed for 

WAMIS ,  indicate that future growth is expected to occur at 

approximately the s ame rate as in recent years . The proj ec tions 

for the city and for those suburban areas which w i l l  be served 

by the municipal water system are given in Tab le 4-2 . Much of 

the unincorporated area " near Georgetown is served by the Nest Scott 

County Water Distric t .  Figure 4-2 is a p lot of the historic and 

projected popu lation for the city .  

Table 4 - 2  
Pro j ected population for the C i ty of Georgetown 

Year Urban population Add i tiona l Served population 

1970 8 6 2 9  5 0 0  

1975 9780 5 6 9  

1 9 8 0  1 1 0 7 7  6 4 2  

1990 1 4 17 1  8 2 1  

2000 1 7 9 5 2  1 0 3 9  

Source : Spind 1etop Research , Inc . 

DEI-lAND FOR WATER 

The George tmm 14unicipa1 Water System supplies the city 

popu�ation , adjacent suburban areas , and the Great �rossing \'ater 

District for a total of approximately 9,10 0  persons . During the 

calendar year 197 1 ,  the average dai ly demand on the \;a ter treatment 

plant '1<1s 1 , 1 2 0 , 0 0 0  gal lons per day ( F igure 4 -3 } . The maximum 
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demand exerted on the system during 1971 was 1 , 5 90 , 0 0 0  gal lons 

on Augus t 3 0 .  

The amount o f  water supplied to the sys tem each month since 

January 1 9 6 7  is plotted in Figure 4-4 . The amount o f  water 

supplied to the sys tem has increased s l ightly during the last 

b/o years of that per iod . The municipal water demand shows a 

seasonal e f fect as expected . The average daily demand for each 

month ( 19 67-7 1 )  i s  plotted in Figure 4-5 . As shown , the maximum 

daily demand occurs in September and the minimum demand occurs in 

January . 

The municipal '-later system supplies water to numerous 

industrial es tab lishments . A l though water use data for each 

industry are unava i lable , the water company estimates only 10 

percent of the average daily output ( 1 12 , 0 90  gallons) i s  supplied 

to industry . This appears to be a .  very conservative es·t.imate . 

The major industrial estab lishments served by the municipal sys tem 

are l i s ted in Table 4 - 3 . 

The pro j ec ted water requirements of the municipal system 

are summar i zed in Table 4- 4 .  These quantities of water are 

required for domestic , commerci al , and industrial users in the 

George town service area . 

TREhTMENT AND DISTRIBUTION 

The conventional water treatment plant has a present capacity 

o f  1 . 5  m i l l ion gal lons per day . Raw water is pumped to the plant 
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Title 

Table 4 - 3  
Major Industrial 'I'later Users Served by the 

Georgeto\in �Iunicipal Water System 

Products Total Employees 

B lue Ribbon Pen & 
Pencil Co . , Inc.  

C&C Cutter, Co . 

Carbide Products , 
Inc . 

Electric Parts 
Corporation 

Imprinted pens , pencils 

Cutting tools 

Carbide tool , accessories 

E lectrical wire , wiring 
harness 

120 

16 

72 

291 

Georgetown American Motor shaf ts 6 0  Swiss Products , Inc .  

George towri Cable E lectronic wiring , 8 5  Products , Inc . components 

Georgetown Ba ll point pens 58 Industries , Inc . 

George town Metal Metal s tampings 7 0  Stamping Co . 

Georgetown Tool Tools , dies 12 & Hfg . C o . , Inc . 

Hydro P lastic Typewriter parts , plastic parts 65 Co . 

Johnson Service Environmental control 3 5 0  Co . systems 

Kentucky Die Aluminum die casting 65 Casting Corp . 

Kentucky neat Heat treating 20 Treating Co . 

14allard Pen & I'lood case penci ls , ball point 160 Penci l  Co . , Inc . pens 
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Table 4-3 (continued) 

Title Products 

Preferred S tampings , Metal s tampings 
Inc . 

S tiohn Products 
corporation 

Universal 1·lire 
Spring Division , 
Hoover Ball. & 
Bearing Company 

Tools , f ixtures 

Auto seat springs , 
furniture springs 

Total Employees 

70  

55  

390  

Source : Kentucky Department of Commerce, 1971 Ken tucky Directory 
of Manufacturor s .  

Table 4-4 
Proj ected Nater Requirements for the Georgetown Service Area 

Total Served Demand 
Year Popu latio_� � HGD CFS 

1971 9129  123  1 . 12 1  1 .  7 3 8  

1975  10346  1 2 5  1 .  2 9 3  2 . 0 0 4  

1 9 8 0  11719 128 1. 500 2 . 3 25 

1990  14992  133  1 . 9 9 4  3 . 0 9 1  

2 0 0 0  1 8 9 9 1  138 2 . 6 2 1  4 . 0 6 2  

Source : Spindletop Research , Inc . 

from Spring Branch below Roya l Spr ing . The rat>l t>later is coagulated 

with alum and lime , settled , passed through rapid sand fi lters , 

.and chlor ina ted . The plant clearwell provides s torage for 

150 , n o o  gallons un til it is needed by the system . l"later is 

pumped into the dis triblltion sys tem by either of tt-lo- l ,  0 0 0  gallons 
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per minute high service pumps . S torage of 300 , 00 0  gallons is 

provided in the d i s tribution sys tem by an elevated tank . 

Approximately one day ' s  supply is s tored in the several miles 

of t>later l ine which form the dis tribution sys tem . A total of 

1 . 5  days supply of f inished water is provided by tanks , lines, and 

the plant clearwe l l .  This does not include storage in the Great 

Crossings Nater District . 

SOURCES OF WATER 

Ground Nater 

The George town vicinity is under lain by argillaceous and 

siliceous limestones of the Lex
·
ington group . This limestone i s  

interbedded t>li t h  shale . The l imestone aquifers yield more than 

500 gallons per day to dril led t·Je lls in valley bottoms anc. a long 

s treams in upland . Some wells produce as much as 300  ga l lons per 

minute from all�vium or thick limestone along large s treams . The . 

water is very hard , may contain salt or hydrogen sulfide , 

especially at depths greater than 100 feet.  

The outlet of Royal Spring is deve loped in the Grier 

Limes tone Member of the Lexington group . Most of the subsurface 

drainage feeding Royal Spring is  also developed in this  member . 

The subsurface druinage system for the spring can be considered 

as a large branching pattern of solution openings t.hich collect 

water over an extensive area and funnel the t·/ater toward the main 
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trunk af the sys tem at Rayal Spring . Sinkholes in the Cune Run and 

North Elkharn Bas ins uffard u direc t raute far part af the 

precipitutian falling an the land surface to. descend di rectly to. 

the water table . Sinkholes in streambeds a llaw a l l  ar par t 

af the f law in small s treams to. be channeled to. Rayal Spring dur ing 

law f law per iads . D ischarge measurements made by the U . S .  

Gealogical Survey in 1 9 6 8  showed that the entire f low a f  the 

upper ha lf af the Cane Run Basin was being d ischarged into. 

sinkholes which recharge Royal Spring . In add itia n ,  i t  was 

determined that Rayal Spring is receiving recharge fram an urea 

much mare extensive than the Cane Run Bas i n .  Pumping tes ts and 

previaus experience indicate that the spring wi ll pravide a 

minimum af 3 5 0  gallans per minute during very dry periads such as 

the fall af 1 9 5 3 . 

Graund water wi l l  can tinue to. play an impar tant rall in meeting 

the needs af rural damestic user s .  Gearge tawn wi ll cantinue to. use 

the Raya l Spring supply as long as possible . HOI,ever , the spring 

will nat provide adequate f laws to mee t the water demand at 

Geargetawn during very dry periads . 

Streamf lOl' 

North Elkharn Creek at Georgeta�m drains an area af 1 4 2  square 

mile s .  This urea inc ludes rall ing farm lund in the nartheastern 

Fayette Caunty and sautheustern Scatt Coun ty . 

EXHIBIT 13 (Continued) 

Georgetm1n hus made provisians to obtain supplemental \oa ter 

fram Narth Elkhorn Creek during an emergency . A pump s ta tion is 

maintained at Elkhorn Creek Dam and a pipeline connects the 

pump stutian to. the municipal plunt.  A stream gage has been 

maintained an Narth Elkhorn Creek at Georgetown s ince October 1 9 4 9  

The s tream gage is lacatep eas t of Georgetown , and monitors a 

drainage area af 119 square miles . The average d ischarge a t  the 

guge far a 21 year pericd is 15,1 cfs . However , f lows drapped to 

0 . 0  cfs far 125 cansecutive duys in the fall of 1 9 5 3 . A f low-

duratian curve far the gage is shown in Figure 4-6 . Low-f low 

frequency curves far the gage are platted in Figure 4-7 . 

The daily f laws measured at the s tream gage during the 1 9 5 3  

draught are g iven in Table 4-5 . Since the s tream gage is located 

just ups tream fram the DeGaris Pao l ,  these measured discharges 

are the inflm's to. the Geargetawn reservoir system . 

There are no. ma j ar water wi thdraloals  ar water d iversions in 

the North Elkharn Creek Basin above Georgetawn . No changes in 

exis ting water use patterns in this area are prajected . 

Reservoirs 

The Georgetawn reservair system cansists af two lm,-level 

averf law dams an Narth Elkhorn Creek . These are ald mill dams 

I,hich have been repaired . Althaugh pluns and d imensians of the 

impoundments ure unuvailuble , it is known thu t the rege�oirs 
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Table 4 - 6  

Table 4 - 5  
Performance of the George town Reservoir Sys tem 

�leasured Inflolis to the Georgetolin Reservoir System 
When Subjected to the 1 9 5 3  Drought 

Dur ing the 1 9 5 3  Drought End o f  

1 9 5 3  1 9 5 4  
Period 

� Augus t  Se)2tember October November December Januar::: 
Inflow Precipitation Evaporation Demand Spill S torage 

� � (AF ) (M) � (M) (M) 
1 3 . 3  c . f . s .  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  

2 2 . 8  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
July 3 1-

3 2 . 2  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
Augus t  9 *  -- 1 9 6  

4 2 . 6  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
August lO-

S 3 . 5  0 : 0 0 . 0  0 . 0  0 . 0  1 . 0  
August 19 3 3 . 7  5 . 9  6 . 8  2 0 . 3  1 2 . 5  i9 6  

6 2 . 4  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
August 2 0 -

7 2 . 0  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
August 2 9  0 . 2  2 . 0  6 . 3  2 0 . 3  0 1 7 2  

8 3 . 5  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
August 3 0-

9 4 . 9  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
September 8 0 . 0  1 . 8  5 . 9  2 0 . 9  0 1 4 7  

1 0  4 . 3  0 . 0  0 . 0  0 . 0  0 . 0  1 . 3  
September 9-

11 4 . 3  0 . 0  0 . 0  0 . 0  0 . 0  1 . 4 
September 18 0 . 0  0 . 3  5 . 3  2 1 . 0  0 1 2 2  

1 2  3 . 8  0 . 0  0 . 0  0 . 0  0 . 0  1 . 2  
September 1 9 -

1 3  2 . 8  0 . 0  0 . 0  0 . 0  0 . 0  1 . 1  
Sep tember 2 8  0 . 0  1 . 9  4 . 7  2 1 . 0  0 9 8  

1 4  1 . 0  0 . 0  0 . 0  0 . 0  0 . 0  1 . 5  
September 2 9 -

1 5  0 . 3  0 . 0  0 . 0  0 . 0  0 . 0  3 . 0  
October S 0 . 0  0 . 0  4 . 4  1 9 . 9  0 7 4  

.., 
I 

1 6  0 . 2  0 . 0  0 . 0  0 . 0  
October 9-

N 

0 . 0  17 . 0  

'" 

17 0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  6 8 . 0  
October 1 8  0 . 0  0 . 0  4 . 0  1 9 . 6  0 5 0  

1 8  0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  4 7 . 0  
October 1 9 -

1 9  0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  3 3 . 0  
October 2 8  0 . 0  2 . 7  3 . 3  19 . 6  0 3 0  

2 0  0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  1 3 8 . 0  
October 2 9 -

2 1  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
November 7 0 . 0  0 . 0  2 . 7  1 8  . 8  0 8 

2 2  0 . 0  0 . 0  0 . 0  0 . 0  0 . 1  
November 8 -

2 3 0 . 0  0 . 0  0 . 0  0 . 0  0 . 3  
November 17 0 . 0  0 . 0  2 . 3  1 8 . 5  0 - 13 

2 4  0 . 0  0 . 0  0 . 0  0 . 0  0 . 6  
November 1 8 -

2 5  0 . 0  0 . 0  0 . 0  0 . 0  1 . 0  
llovember 2 7  0 . 0  3 . 3  1 . 9  1 8 . 5  0 - 3 0  

2 6  0 . 0  0 . 0  0 . 0  0 . 0  1 . 1  
November 2 8-

2 7  0 . 0  0 . 0  0 . 0  0 . 0  1 . 2  
December 7 0 . 0  2 . 0  1 . 5  1 8 . 0  0 - 4 7  

2 8  0 . 0 0 . 0  0 . 0  0 . 0  1 . 2  
December 8 -

2 9  0 . 0  0 . 0  0 . 0  0 . 0  1 . 2  
December 17 0 . 0  2 . 3  1 . 3  1 7 . 8  0 -6 4 

3 0  0 . 0  0 . 0  0 . 0  0 . 0  1 . 1  
December 1 8 -

3 1  0 . 0  0 . 0  0 . 0  1 . 0  
December 2 7  8 . 5  3 . 6  1 . 2  17 . 8  0 - 7 2 

December 2 8 -

Source : U .  S .  Geological Survey . 
January 6 2 0 . 8  4 . 5  1 . 1  17 . 7  0 - 6 5  

January 7 -
January 16 5 9 . 0  4 . 2  1 . 1  17 . 7  0 - 2 1  

ResC'rvoir 

' Reservoir is full at beg inni ng of  critica l  period . 
continues 
to fill 

Source : Spind 1etop Research , Inc . 
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have a total: sur face area of 4 0  acres and a total s tarage capacity 

of 1 9 6  acre-feet ( 6 4 , 00 0 , 000 gallons) 

The peJ;fcrmance of the existing Georgetm·m reservoir system , 

if it were subjected to the 1 9 5 3  drought, is summaJ; ized in Table 

4-6 . The demand is the use not satisf ied by the 350 qpm minimum 

from Royal Spring . I t  is seen fJ;om Table 4-6  that an additional 

119 acre-feet are needed to satisfy the 197 1 demand for the' 1 9 5 3  

drought assuming 3 5 0  qpm fJ;om Royal Spring . This i s  a defic iency 

of 72 acre-feet/130 days 0 . 50 AF/DAY 0 . 2 5 cfs 0 . 16 3  Mgd 

113 qpm. 

The additional storage required to meet the projec ted demand 

for the year 2000  is : 

2 . 6 2 mgd - 1 . 121  mgd 4 . 6  AF/Day 600 acre-feet for 

130 days drawdown 

A total of 6 7 2  acre-feet would be required by the year 20 0 0 .  

WATER AVAILABILITY 

George town should develop an al ternate >Tater supply . Alter-

natives include purchasing water from Lexing ton ; installing a 

pump s tat ion and pipeline at the Kentucky River ; or allocat ion of 

\'l3ter supply storage in the proposed Eagle Creek Lake , a Corps of 

Engineers proj ect . This last alternative \'lould also require 

pumping fac ilities at the reservoir . The demand and supply of water 

in the Georgetown service area is summarized in Table 4-7 . 
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Table 4-7 
Proj ec ted Water AlTailabi l i ty at Georgetm-m , Kentucky 

Surplus (+) or 
Demand Supply Shortage (-)  

Year � � (mgd ) 

1970 1 . 121  0 . 9 6  -0 . 16 

1975  1 .  2 9 3  0 . 9 6 -0 . 3 3  

1 9 8 0  1 .  500  0 . 9 6  -0 . 5 5 

199 0 1 .  9 9 4  0 . 9 6  -1 . 03 

2000  2 . 6 2 1  0 . 9 6  - 1 .  6 6  

Source Spindletop Research , I nc .  

WATER QUALITY 

The Royal Spr ing aqui fer has frequently been contaminated 

by industrial and municipal wastes . These have been indus trial 

spills in the headwa ters of Cane Run . There are numerous septic 

tanks in both Fayette and Scott Counties .,hich occasionally 

contaminate subsurface supplies .  Future development i n  Scott and 

Fayette Counties will increase the sever ity of this problem. 

Water quality parameters per tinent to the Georgetown water supply 

are shown in Table 4-8 . 
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STAT EloIIillT 

To : The Mayor a nd City Council  of Oeo rgetown 

R e :  T h e  propos9d gasification p lant 

Prom: Dr . Mary E. ',jha rton, Profeesor Emerita of O io logy and Geology 
at Georgetown Co llege 

P.a ving Bpent 27 yea rB  as the Cha ira:an of  the Depa rtment of 

B io logy and Geology at Ge�rgetown Co l l ege , I s ha l l  a lways be intere.ted 

in the welfare of the c itizens of Georgetown. As  you consider a coa l 

ga s if ication ' p lant and the a c company ing industr ie. , w ish to a lert 

you to the coat in hea lth hazard. to the community . Among the env1ron-

menta l and hea lth facto rs , I ca l l  your a t tention t.o the effect th"!:. 

Buch a la rge industrial comp lex in it. proposed locati,n w,uld r� vo on 
.., 
I 

the qua l ity of y,ur water a s  we l l  as on the qunnt ity . 
w 
.... 

trust you rea l ize that water demands w,1 uld be 6retl tly 

increa eed by the who l e  cOllplex of induBtriu - no t j ust the "ClVUllt re-

quired by the ga s ification plant - the extent of the incr •• Re depend ing on 

what indus tries wou ld be  present . 

Your ren18.rka b l e  Roya l Spr in� d is charges watar which ontered 

the ground 88 ra inwater and reaches the Bp� 1ng via a w�l l-developed 

eubaurra CI') dra inage eyatem. From a study by D. 5. Null ,  hydrologiat with 

the United Stute. Geologica l Survey , entitled .!i:L�<:,�oN ?.!. !:� ��t.9.!! 

!.!!d P!lyet tL92..unty , �n_��1g ,  �� ( Geor�et:)wn bo ing in tht:! areu j  I::I.nu 

pub l i sh.d in 1968 , r a ttach t· .. o pages which concern the sources of the 

Roya l Spring water , This exp la ins that the p r incipa l  eourCe or intake 

i. in a l ine extending ror 4 miles  e.et-southea st from the spring , between 
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the surfa c e  dra inage o f  N�rth"lkho r n  a nd Cane Hun , this b e lng j u s t  

south o f  Lemon ' s  M i l l  Road . �ote that t h e  p r o po s ed ga s i f ication p lant 

and the a ccompanying industriea w�uld b e  o n  part of this pr inc ipa l intake 

a r ea .  (A  second S J u r c e  a r ea mentioned is j u s t  north o f  Lex ington where 

the hend'�ater8 of Cane Run go undergro und and emerge at .Hoyal Spr ing 

instead of fal lowing the do·.nstream CQur a e  of Cane H un . )  

What th is s itua t io n  means i n  r e l a t ion to the pro?o s ed ga s if i-

ca t io n  .plant a nd a S Bo c iated industries is twofo ld . ( 1 )  Th� b u i ld ing. and 

paved pa rk ing s e c t ions w o u l d  cover o v e r  aome or the intake a r ea ,  thuB 

p r e venting some of the rain from enter ing its usua l subsurfaco channe l s  

and thuB d ivert ing Bome o f  th� runoff to e ither horth glkhorn o r  Cane 

Run , th�reby r educ ing the Roya l Spr ing d i s charge p r o p o r t i o na t e ly . 

(2 ) Some of the ind u s t r i a l  runoff would enter the gro und in the i�ediate 

a r ea ,  thereby entering the trunk l ine to Koya l S p r ing , a nd wo uld contain 

chemica l s  unsuita b l e  fo r d r ink ing water and not removed in p u r i f i ca t ion 

proces s e � .  Chemical a p i l l s  from industr] may b e  inadvertent but they 

ha p p e n ;  often they a r �  h ighly tox ic and eome t im e e  ca r c inogen ic . Furthermore 

runoff from pa r k ing lota i9 harmful in � r in�in� wa ter b e c a u s e  it c�nts inB 

lead a nd hydrocarbons in much greater concentra tions where automo b i l e s  

e lo .. d,wn a n d  s t a r t  u p  than w h e r e  they tra v e l  at uniform s p e ed o n  hiGhway s .  

Chlor ina t ion , f  water conta in ing certa in hyd roca r bons and other o rga n i c s  

ca n form s a m e  chlor inated o rga nic8 w h i c h  a r e  cancp.r-induc ing . 

T h e r e fo re , I urge you to mako no commitments unt i l  a thor�ugh 

and d eta iled environrocnta l impa c t  study is conducted . 
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it:atiC'lI1 for th<.' LO�l1ay period pr<"cL"tling u�e sam pling of 
Mav W:l:-l " ,92 iuche!'!, of which "" .2() im;he� Cell in the . 
inu;led hltely im .. 'cedin� {our days . Only '1 .68 Inches rell 
tn the 10 d.,ys prec<.'oing thc November saln'pling, with 
only 0,25 inches CaUing in the immed iately preceding 
lour days . 

In addition to simples (or chemical analysis , samples 
were also coll�c red ror bacteriological analysis rrom 20 
wt;'lls and springs selected at ranl10m rrom the shallow 
aquifers throughout the stUdy area . Standard test!:l Cor 
coliform bacteria were pe rronlleU by the I'ayette County 
Health Deponmcnt. The:le texts were evaluated using 
standards ror drinking water ::ano the results reported as 
poaitivc or negative relative to colifonn content. 

The wells and springs were 5ampiel1 in December 1967 and 
In �'Iay 1908 . The May s::ample represents high w:lt�r 
le\'L'!s sho rtly aCter I'�ri.ods of he::a vy  rainiall . The 
December sam ple represents water�level condit ions du ring 
I pericxJ at lesser rainfall . About 40 percent or the sam ples 
were negative in December whens only 25 percent were 
negative in May, The increase in positive samples in fl.lay 
is probably l1uc to the increased amount of water moving 
overland which had a greater chance of picking up bac teria 
from animal excrement and c a rrying these organisms into 
local ground waters . This change is noced in spring 13 
which was negative in OecembeI' and pos itive in May . Wcl ls 
that obtain water fronl deeper rocks may be contaminated 
in much the same manner . I'or instance , many 8Cwer 
Unes in Lexington I re la1l1 within the uppe [' few feet or 
bedrcxt . Leakage from these lines cnters the unde rlying 
wafer body almost immediately . Hopkins ( 196J) estimated 
that leakage from sanitary sewers in the Lex.ington area is 
substantia l  after heavy r.:Iins, perhaps 15 much u 4 or S 
times die nomal inilO'N of 8 .5 mgd at the leXington sewage 
trculment plant in 1962. 1l1us, a largc amount of holctcr ia 
Jaden ""'a(C'r rs nowin,:: i n  the bcl1 rock. and unl1nuhtedly . so 
�nme ol rhi!'! w;tter mixe!'l with the natur;tl ground Wolter. 
llH.'re is nn ohviou� pattern to the co)ilonn pollul ion. 1l1C 
"·ell:. and �pring!'l '!:'howing cont.amination arc located jn all 
topograph ic: s iruations and tap several different aquife rs. 
Only wells Q I H , 16, and 18 were negative in both the Ma y 
and Dec.emhe'r samples. " IC Rou rcc ol coliform bacterlol 
in each ca�e was not detennined, hut the pre9cnce or coUw 
form bacteria gcnc r;t ll y jndic::ates pollution rrom recal 
wastes, Such pollution ca n  originatc rrom any or the 
higher animal!'! such .1.0;: (a nn livestoc k or man. Consil1er� 
jng the high density of un�ewercd areas in LexIngton, the 
tcak::age th;tt dr.ains rrom city sewers. and the large area 
givcn to gr�17:i.n� or Iivesrock. .  it is not u nreasonable to 
olSsume tholt milch or the bactenal pollution originates in 
8ew-age WiUl in the Lexington area. Conta mination in ru ral 
areas suggests improper disposal rtf domestic sewage or 
inClltnlion o r surfac.e water that drains pastures or rarm
yards. 

Mnvt'ment 01 Warer 
A� !Hated ca r! icr, the water in 

!'Iha llo\V aqulfc:r!'l in (he LeXington srudy area mov<.'� rrom 
l"")ilUS oC rec ha rge' to ,..,iuts or l1ischar.,::c in �(ntctural hnv!'l 
or In I.h£' hed!" o( I he 1Il00Jor :irrcam� . Of �1)Ccj:l 1 i nh:tl.'st . 
iit the now or shallow ground water towart! Royal Spring ,  the municipal supply rar Georgetown i n  Scott County. The 
exact route ()( ,::ro\lnd water moving toward thi:'! spring c a n  
not be detcnnJned Wi'UlOut det::ailLoO Invest igations . How. 
ever, the generali::r:ed (I01th can he desc ribed , bo:Ised on a 
kI'M)wledge or the �logy, hydrology, and chemical Cholr3C. 
ter of water. 

The outlet 01 R()yai Sp ring is devc)opl..oO in the Gricr Lime. 
:.tone Membcr or the Lexmgton Limestone about 15 feet 
below the Contact wllh the overJymg Tanglc:wood Limc� 
stona Member. The major pan o r  the subsurface openings 
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tr.ansmil(in� waleI' to Roya! Spr ing arc: l1<.'vdopctJ '1 l o r  bc. 
!ow Ihe emll'H;I . "nH' slnlelu!';l ! �r,lclkl\l hl'lwl,,'l,,'n ,Ill' 
!w\lthernml)!'l ll('illt of kn"wl\ rccha r1-:'t' for Hoy:.! I �pnl\):, 
which It! Cane Run Just Ilorlhwest of Interstate: I Iir.hwJ.y!' 
7S and 64 ncar Lcxiul!ton. ;'Ind Ihe mouth of Roy;]. 1 Spring 
is about 6 fcet per m ile . l'le gradiL-nt i:'l based on the 
change in elevation oC the c onlace bctween Ihe Grier and 
Tanglcwood Limestone Members. 

1l1e subsurra'ce dr;t illa�e !'Iy�tcm for Ih� l'Iip ri ng can he 
conS idered a!'l a la rge branchin,:: palle rn n( �ullitioll (1Jl('n� 
i ngs which colIeet 'Yater over ,1n extensive are::a and (unnel 
the water tow::ard th£' main tr 1nk of the sy!'llem frnm \\'!II,,'ncl,' 
water is di�cha rgl'd to Ihe slirfilCt' ;l t  Ruy:t l Spr'in�. Mn�1 
of the rcchar,::" to Rnyal Sprin,:: moves th rpllt.;h ,In a rc;'l 
underlying .1 l ine or �inklto1c!'l tr<.;nding ca:o;t·!'oulhc;'l!'t fMIll 
CcoriCerown fo r ahout -l mi lc� '1Inn',:: thc !'IU I'face l1r:lIna�e 
divide h<.'twl'cn Cane Hun :Int! Norlh Elkhurn Cr<"t'k, 
Although l1iSc(JlIlillunu� at Ihe su rface , an e::':lIniUalion o( 
Wolter level s and structurc contou r� indicate the I'rc..':o:cnce 
or subsur'(ace intc rconnection� between these �inkhnk:o:. 
f':lrt or the recha rge now:o: due norllt rmm the Cant' Run 
b.1 !'!in OInl1 l1.1rt nnws uurthwestward down tht, :o:tnlclu ra l 
dip of Ih<.' rocks frum thc !'!onlt Elkhorn hasin. '11(:' now 
from dlesc an'as i� inl<.'rcL'pl<,·d �outh of Lemnn:o: �lill 
Aoad anl1 l1lverted towa rd Roy a l Spnng by U\C la rge 
solution ofK,:nlllgs relatcd (0 the line oC sinkholes , rend ing 
east·souuu:as( frolU Georgetow n .  The g�'nc ral l1ireclion 
of sub�u rCace flow is show n by < H rolVS on figu rL' 1 9 .  Thc 
contributing areas (or ""':lle r l1 ischa rl!lng f rom R oyal 
Spring gene rally are in an east�SOUUlt:ast d i rt:c tlon Cram 
Georgetown and a rc within the C;lnc Run and North 
Elkhorn Creek basins . The farthest known arc:!: conlri� 
bul ing watcr to I.he s pring is the reach of Colne Run Just 
north oC Interstate Hib'hways 75 anl1 6-' ncar Lcxington . A 
scries oC sinkholes in U1C bed of Cane Hun funne l  WSlcr 

from Cane Run d i rec tly into UIC �ubsu rface d r::a mage sys � 
tem . F low measurements 1Il;'ll1e in Cane Hun. upsl n:�' 111 
anl1 about 0 . 7 5  m il e  sauul of Interstale H ighways 75 ;'Inti 
64 on March Ij, and May 6. 1968 �hlJ\\'ect the discha rge.: l u  
be 221j, gpm and 274 gplil . rcsfK,:ctivcly . On thes<.' do1{cs. 
no flow was rec ordel1 downstre::am at the !3c rca Road sile 
(sce tablc 2) . The entire flow of Colnc Run above !3crea 
Road was being discha rgel1 into the si nkholes in the bed of 
Cane Run . ThL' discha rge oC Roy a l Spring is much ,:: rcatcr 
than 274 gpm and thercfore must be rcce ivin g recha rge' 
lrom an a re a  much more extcnsive than the Canc Hun 
basin . 

The movement oC U1C water entcring the sinkhOJ<.'9 in the 
bI.."'tl of Cane Run anl1 becoming pa rt of the sub�urf ... cc 
drainage systcm to Royal Sp ring also h:ls becn I raceu b� 
the chemical cha racter oC the wate r in the system . Sevenl 
,:.h':mical constituents indudL'd in la rge concentrations in 
industrial and munic ipal spills in the beadw:lters.of Cane 
Run have been detected in lcss concentrated but above 
normal amounts in the w,1{cr l1 isc ha rging rrom Hoyal 
Spring. The prescnce of tilL'se chcmical conslitucnts. 
ulUugh i n  leSI'L'r CHIt('elll r'lIiolls, seel1l:'! to verify Ihe 
connectiun between UIl.' Cane It un l1 rainage anl1 It uya l 
Sprl llg . 

The Deep Aquife rs 

Thc Knux Dolomite and St . rete r S:looslone :lrc po(elliiai 
aquifers thal lie 800 to 1 . 000 rcet beJow land su rface in 
the LeJC.ington srul1y area. Wcll 18 was thc only .... ·ell 
invcntoricl1 l1uring thiS Inv<"sti,::ation that fK,:net ratel1 thc 
dee p  aquifcrs . I loweve r .  u1e prc5cnce of w:l tc r in Ult:se 
aquifers is t;hown by SUCCL's�ful watcr ·supply well� anl1 
tests for oil and gas in adjoining parts of cent ral Kenluck.y. 

The Knox Dolom itc is approximatcly 2 , 000 feel thick in 
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The Environmental assessment for the Kentucky Federal EnergT 

Park as prepaI1=d by Mason and Hanger Silas Mason Co. Inc . is inadequate 

in presenting the impact that the proposed C oal Gasification ?lant 

will have on 1I0rth Elkhcrn Creek. The efnuents from the plant and its 

accompanying indUstries will be drained into the s .... er 3ystell and 

after treatment will be discharged into North Elkb.orn Creek. 

This aIIsessment does not address itself to the followingt 

1. Size of stream, its rate of now, ph and 
temperature levels , self-purification rates, etc . 

2. Recreational use for the community 

J. I'ater supply to fanuland for irrigation purposes 
and drinking water for livestock 

4. The use of the atream all an awdllary water 
supply for the city of Georgeto�� in years of 
drought and during other types of emergencies 

The impact that the toxic non-biodegradable products from the 

effluents of a coal gaaific;tion plant will have on the above must 

be taken into consideration if a proper evaluation for th� establishment 

of a coal gasification plant within an agricultural axea i� to be given. 

Genevieve Clark 
Associate Professor of Biology 
Georgetown College 
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mentallr· For e:t�lIl1ple, ("0 .. 1 cXlr:l.("tion. ;nd p:l.rtic:uJ<lriy the associ:ltcd water nced�,� 
have potenti:llly severe impacts requiring priority attention. Appenuix D lists im. 
ponant e:.:traction·related research.) 

Advanced coal·lr.ucd cner!;,}, trchnolo,r;cs in ERDA Rn&n .. re of two ,�cncrnl 
t}'p� : direct coal combustion and fuel�to-{uel ronvenion. The elimination of sulfur� 
related pollu�nts associated ""'ith present coal.burning boilers is a major objective of 
the research. 

Fluidized bed combustion is the direct combustion technology rc("ei"in� most of 
ERDA's attention. In this pro('css,'("Cll!Ihed coal is rapidl)' disp<'NOcd in a boiler br air 
blown uniform I)' through a grid plate : thus it becomes "Ouidi7.cd." Tin}' limestohe 
particles, which are not combustible, are injected ; ther act as acceptors of the sulfur 
dioxide. Nitrogen oxide emissions can also be reduced to low levels. 

AJ an altemath'e to direct burning, production of lowwsulfur gaseous and liquid 
ruels rrom ('oal is under active researrh and de,-eJopment. Ga.'iificJ.tion .�encra.lly in. 
volves the reaction of co;)1 with :J.ir. o:-.:ygen. :J.nd stC:J.Ol to yield ;1. combustion product 
containing, but not limited to. carbon monoxide, hydro�cn, mcth:J.ne, and nitrogen
and little or no sulfur. The energy content of the prouuct rangcs {rom about 125-175 
Btu per standard cubic foot for "Iow·ntu·' gasification proccsses to about 900-1,000 
Btu/scf for Uhigh�Btu" gasification processes. The l:J.uer is compar:J.ble to the energy 
content of natural gas. 

Liquefaction processes change coal into a li'1uid fuel while removing most of the 
ash and sulfur, which pose environmental problems. Reactions in li'1uefaction proce5Se5 
take place at lower temperatures and often at higher pressures than in gasification. 

Numerous potentially hazardous substances are expected to be present in 
advanced coal conversion process streams (see Table 12) : lunq- irritants (e.g., sulfur 
dioxide and nitrogen oxid� ) ,  known or sllspected carcinogem ( nickel carbonyl and 
beryllium salts),  and others with known serious health effects (e.g., mercury and 
vanadium ) .  

Focusing the Research Program 

If a process produces and releases significant amounts of such substJ.nces into 
the environment, seriow health and ecological effects ('an occur. Our understanding' 
or the presence of these substanccs and of thcir potential health anu ecolo�ical impacts 
is e:.:tremelr limited. To establish the feasibility' or coal conversion technologies, 
ERDA and EPA must first set detailed r"carch priorities to fill the gaps in our under. 
standing. This is a difficult ta.,k. Inevitably there are ("onOicting \'iews on allocation of 
rt!5Ollrc�. Especially when there arc many ullknowns, wide difTerenc� of opinion 
will c:'I:ist within .1 single di!lcipiine, not to mcntion <lll1on� the disciplines. 

� Sec:tion 13 of the Nonnuclcar Encrgy Rescarch and Dc\'cI(lpmcnt Act directs the Water 
Re!oun=� Cf)undl, at the request of the Admjni�trator (If F.RDA, to carry out comprehC'nsivc 

(national) and sitc-specific assessments of water av;,.ilabil"ity and of the impacts on water dcmand 
3.!I"soci"te<! with new cnergy technologies. 
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Tobie 12.-POTENTIALLY HAZAROOUS SUBsYANCES FROM COAL CONVERSION. 

TECHNOLOGIES ' 

More poorly understood 

Higher significance 

Benzene : SUSPl:Cted. to cawe leulu:mia. 

Beryllium.: Swpc:cted. to cawe bone and lung 
cance, 

Cadmium: Pouible relation to prostate cancer 

Fluorides: May increase sensitivity to chemicals 
affecting central nervous t}'Item 

Lead : Supected occupational carcinogen 

Nickel: Occupational cancer inddenec 

Nickel carboQyl : Causes lung cancer, po.wbly 
3.ltbma 

Nitric acid : Can in-itate eyes, lungs, mucous 
rnembnnes, and skin and corrode teeth 

Nitric oxide: Can caUJe pneumonia, drcula� 
tory s�tem dama3'e; suspected respintory im· 
tation and tootb corrosion 

Nitrogen dioxide : Suspected to reduce resist· 
ance to bacteria; acute exposure awes in� 
Cfeued. respin.tory inbibition 

Phenols and cre,ols ; Occupational carcinogen 
(skin) ; may damage central nervous rrstem 
and Ii�r 

Selenium: Occupational cause of digestive and 
nervoUi di.Jorders 

Sulfur dioxide: Correlates witb chrome respira. 
tory dise3.H:t ; synergistic effectl witb particu� 
lates 

Zinc chloride: PoPibl,. carcinogenic 

Be. tOOtDot. at .Dd of table. 

Lower signi6eance 

Cubon monoxide: Suspected to alter enzyme 
activity, awe behavion.l changes, and pre-
cipitate heart attacks 

Fluoride: Suspected. association with blood. 
disorden 

Manganese : CauSe3 brain damage and pDeu· 
monia in high doses 

Xylene: inhibition of electrical activity in 
cerebra.! cortex at levels below odor threshold 

Vanadiwn: Acute respiratory irritation; 
chronic ingestion produces systemic symptoms 

Zinc oxide : Occupational exposure can cause 
intC5tinal, n:.spiratory, skin, and nervous 
disorders 
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Table 12.-POTEHTIALLY HAZARDOUS SUBSTANCES FROM COAL CONVERSION 

TECHNOLOGES l--Contfnued 

Better undentood 

Higher significance Lower significance 

Berylliuml Cawes acute and cbronic n:spiraw I Ar2nicl Lethal at high dose. 
tory disorder from. shortwterm exposure 

Chromium.: Suspected cawe of lung cancel" 
Barium: Eye, nos.e, throa..t, and skin irritant; 
salts and. sulfide poisonous 

Fluorides :  High
' 

levels lead to chronic poisonw I Beryllium: Causes chronic beryUiosiJ 
ing or fatality; can cause respiratory impair .. 
ment Cadmium: Systemic and fatal effects from in. 

Lead: Damages ctntra.1 nervow system 
halation of high concentrations 

Carbon monoxide: Causes dizzineu, fatigue, 
Mereury: Damages centnJ nervous system I and coronary dysfunction 

Pol,,::ycJic aromatic hydrocarbons : CarciDO- I Chromium: Occupational exposure causes 
genic lesions of skin and mucous membranes 

Uranium : Insoluble compounds damage lunS"; I Cyanides: High concentrations lethal 
salts damage kid ney1 and arteries 

Phenols and c�sols: COrTodes skin and mucow 
membranes 

Selenium: Causes dermatitis and respiratory 
irritation 

Toluene : Chronic exp"'surc can cause br:a.in 
damage 

1 The basis rOl" the ranking of a. subst3.nce is a combination of the inhen:nt toxicity of the 
substance and the deg�e of human exposure anticipated. The lattel" is a �Iative measure, 
reAecting the inc�::ue in concentrations over urban or rural background levels, the concentration 
expected compared with the level thought to be h:a..nniul, and the number of penons who wiD 
be affected. 

Each effect is placed in the grid according to its ranking of significance and how well it iJ 
undentood. The 1ist of pr-oblems is not comp�hensive and does not incorpo .... te all advances to 
date in the assessment of CutTent knOWledge. However, the most imjlortant effecu a.1"e' believed to 
be covered. Some substances are listed mo� than once depending on the effect and the level 
of undentanding. 
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Source: Based on draft·�port by Energy R.esource� Company, Inc. 

In establishing research priorities, ERDA and EPA need to con,ider: 

• Possible severity of environmental impact: Is the substance known to have 
significant human or ecological effects? 

• Current undenbnding: Has the substance be�n the subject of characteriza .. 
tion and effects research; if so, what can b� said about the level and type of 
potential impacb? 

EXHIBIT 13 (Continued) 

• Effec:t of adqitional inlonn.1tion On development decisions : "'ould .environ� 
menml information alter the COU['5C: of the technology in the RD&D sequence? 

• Information lor environmental and health standards: Is the re:search basic 
to establishing regulatory standards for a substance? 

Setting research prioritieS should be a formal-albeit evolutionary-process. It 
involves many disciplines, including those relating to environmCltal research, tecn� 
nology development, and environmental standard setting. 

MAJOR ISSUES 
The Council's assessmellt ol rese.arch needS related to coal conversion technol. 

ogies rai3es major issues that are fundamental to th� commercial success of the. 
technologies now in RD&D programs. This section briefly discusses the issues as a 
hasis for assessing procedures 'for building environment into RD&D. 

Environmental Data 
Environmental research must be linked to the technology development programs. 

� shown in Table 13, environmental data are ... ery limited or nonexistent. This defi .. 
ciency may be traced to the Jack of ;, comprehens.i. ... ·e process characterization research 
program. The importance ol characterization cannot be overemphasized. It is essential 
to the focus of effects research. Health effects and control technology research cannot 
he focwed until the pollutants emanating from a technology are identified.' 

Tabl. 13.-COAL PROCESSES RECEIVING FEDERAL SUPPORT 

Proc ... 

Coal cleaning 
Meyen chemical cleaning (TRW/EPA) 

t D�;n .. t I S;'e 

Pilot 750 PPH 
Physical cleumg tat facility (EPA/Bunau Pilot 480TPD 
of �iines) 
Geller-al public ut.ilities Commerc:ial 1 ,200 �tW 
EPA telt support Commercial 650 l>-fW 

Fluidized bed combustion 
A_bene bed (PER) PDU,. Unknown PIlot 30 MW 
CPU-400, g .. turb"e (CPC) PDU I TPD 
Pr=urized FBC (Ea.) Unknown Uoknown 
Pn:ssurizcd bed (lEA) Pilot 30 MW 
"''''''"- fBC (NRDC/BCURA) Pilot Unknown 

I Envil'OQmentai 
data 

Some 
Noae 

None 
Noae 

Some 
NA 
N .. e 
So.,,, 
None 
Unknown 

' Human health effects wen: accorded high priority (or purposes of this discuulon. Our 
assessment also included ecologic:d and materials effects research. Appendix E lists some resea.rcll. 
needJ: in these � ... 
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Table 13.--COAl PROCESSES RECEIVING
' 

FEDERAL SUPPOAT-Continued 

Procao Development ocaIc 

High .. Btu gasification 
Biil" (BCRI) Bcd. 

Pilot 
Metbanator sec;tioa PDU 
CI .... Iud> (Coalcoa) Demon� 

stration 
Hydroc.arboniutioD (Union Carbide) PDU 
CO, acceptor (Coooeo) Pilo« 
Hydrane (Bureau of Mines) !leo.h 

filot 
HYiu (lGT) Pilot 
Liquid pbase mcthanaticm (Cbemical Sf$'" Pilot 
teml) 
Syntbaoe (Bureau of Mines) PDU 
(Lumalus) Pilot 

Higb .. and low-Btu puficatioa 
Asb agglomerating (Battelle/Union Carbi.de Pilot 
Ash aggloQlt%ating (IGT) PDU 

Pilot 

Low .. Btu gasification 
Boiler fud gaa (WestinghoU5C) PDU 

Pilot 
Boiler fud gas (Combustioo Engineering) PDU 
Boiler fuel gas (FO!teT Wheeler) Pilot 
Flash pyrolysis (Garrett) !leo.h 

Pilo« 
Molten salt (Kellogg) Bcd. 
Multiple fiuidi%cd l>cd (BCRl) PDU 

Liquefaction 
CSF (Conool, Fluor) Pilot 

Beneh 
H-Coai (HRI) POU 
SRC (Pittsburgb and Midway) Pilot 
Synthcil (Bw-eau of Mines) Bench 

POU 

MM scm _ millioo standard cubic fect ptt dar 
MW _ megawatts 

NA_not appJicable 
PDU-procCSl development UD.it 
PPH_pounds per bour 

Size 

I TPD 
120 TPD 
UDltnown 
2,600 TPD 

20 PPH 
40 TPD 
12 PPH 
2' TPD 
7' TPD 
2 MM SCFD 

40 PPH 
7'TPD 

2S TPD 
>00 PPH 
250 TPD 

1 2 TPD 
120 TPD 
120 TPD 
500 TPD 
3 PPH 
250TPD 
Unknown 
100 PPH 

20TPD 
20 PPH 
200 PPH 
50 TPD 
50 PPH 
10 TPD 

TPD ""'" tons per day 
U o.known "" information was not or could not be obtain�d during study 

Sourcc : Based on draft report by Energy Resources Company, Inc. 
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Environmental 
d ... 

Some 
NA 
Un_ 
UDltnown 

Uola>own 
Some 
So ... 
UokDOWft 
UnkDown 
UnknOWD 

Some 
NA 

Some 
None 
NA 

Some 
NA 
NA 
Unknown 
Some 
NA 
So,"" 
NODe 

Some 
NODe 
None 
None 
So,,", 
NA 

Table 14 ranks research priorities Cor proce!s chara.cteriz3tion. The items ace 
genera.l and do not reflect the priorities and characteristics oC specific processes. High 
priority was given to health·related research W!as lacking adequate inCormation for 
rough evaluation of the technologie!. Medium priority was given to both the remain .. 
ing health·related research anc:l to the nonhealth�related cesearth areas believed to 
affect technology choices significantly. All remaining areas were cla.ssified as low 
priority. 

Tabl. 14.-S0ME RESEARCH NEEDS fOR PROC[sS CHARACTERIZATION 

High priority Medium priority Low priority 

Tome lubstanc� in flue gaa I R.�tm.tion of sulfur in asb of \TOXic substances in co.al prepa-
wCltern a1kaIine coals ration lolid was� 
ToxU: substances from gasiJica .. Toxic substances ld't i.D ub 
tica queDC.b water from combUition 

Trace el�ments in gasifiCationl Fugitive �miuions Crom gasifiea .. IFUgitiVe �miu.ions from blow .. 
and liqud'ac:tiOll. tioo and HqueCactiOD down and condenser cooling 

water 

Ef('eetiv�c:u of acid gas treat� EmiuiolU from tar separatio4 I Toxic substances in alb of fluid 
meot in removing c:arbony� (gaai6cation) bedI 
sulfide and CSt 

Nickel carbonyl in producq Relatio�. 
ol .erni.ssions 

,
to coal lStone Mes leavirlg 8uid beds 

gas I compos.uoo lD COD.YerlIOD pro--

Toxic triIC� metals in productl Toxic �etals in char/ash from 
gaa CODVerllOn prOCClies 

Toxic: org'ania and trace] High prc:uure and high t�mpe:ra .. 
metal.t in synthetic liquid fuel� ture lampling apparatus 

Relationship ol particle suel NO. levels (rom fluidized bed 
to composition in combwtio.a and combin�d cydcs 
and gas.i6cation 

Toxic otgania and trace I DUit and orgaaio in coal drier 
species exhaust 

Sulfur and hyd.ocarbons io 
CO, stream. from sulfur removal 
plan .. 

Emiaimu from·catalyst rcactiva .. 
tion. (gasification and Uqud'ac: .. 
tion) 

Formation of polycyclic organic 
mat:eriab: and oxygen.atcd hydro
carbons rrom direc:t combustion 

Source: Based on draft report by Energy Resources Company, Inc. 
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To date, process characterization eITorts have been inadequate. Both ERDA and 
EPA are initiating !Studies to improve characterization. Chapter VIn evaluate!S p�� 
ent efforu. 

. 

Information on Health Effects 
Table 1.5 lins !Some priority.area.s for health effa:ts research. Briefly, there is too 

little infonnation to judge almost aU effects, �cept perhaps for the currently regulated 
"criteria" pollutants.· At the present level of understnnding, research is needed in 
almost all categories. 

l.bl. IS.-SOME RESEARCH NEEDS FOR HEALTH EFFECTS 

m.b priority 

Develop rapid screc:niug tcc:bniqUCII ror idea .. 
ti6eadon a£ toxic subita.rlcCII 

Develop screening reehniques me8lurinlf effeet 
of tOt&.l enviroDIllUItal burden of il procell oa 
higber animals 

Develop sensitive an&.lytic methodl for ambient 
leveb: and (or tissue and organ residua 

Elucidate dQIC.re:5FOftIe rda.tionship' 

Mcasun:: and undenta.rld role of coca:reinogens 

Meaaure and uadenu.nd synergistic dfect3 
generally 
CbacactcrUe len.1itiV1; and resistant subpopu. 
Jatioraa: 
Devdop gecaaJ tpecies-to-sptties extrapolation 
methodl 

¥edi';llll priority 

Compile data 011 hea.lth effectJ 

Collect background dat;\ on content o( specific 
organics and tra.ce meta!, in foodstuffs 

Map diluses, study geographic&.l cfutribution 

Study effectJ of increases in to,uc substance 
IcveU due to startup a.t large coa.l conversion 
facilities 

Source: Bued on draft report by Ene� Resources Company, Inc. 

BeCOlwe with time and budget corutraints it is \'irtually impossible to learn enough 
to quantify health impacts, screening (lnd .toxicologicni studies indicating the pres
ence or absence of effects ilnd providing qualitative data are especially important. 
Several critical research needs,must be met before screening and toxicological studies 
can be used to estimate human health impacts with confidence: 

• Screening methods must be refined and limitatioru of the results established. 

• The silt for which national ambicnt air quality st:1ndards have been designated : total 
lus�nded panicul.:atts, sulfur dioxide, ("arbon monoJ:ide, photochemical oxidants, nitrogen 
dioxide, and hydrocarbons. 
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• Speri('s�to��pC'ries relationships must be better under.;tood in order to extrnpo. 

latc the to:-.:ico[o�i('nl datn on �l1ill';lals to human beings. 
. 

Methods to mc.,sure trace o,mOUlllS of harmful ('om pounds in air and water 
�nd in tissues and or��ns mu!St be developed. 

ERDA's Office of Em·ironment <lnd Safety is working to improve e:-.:isting t(,ch. 
niqucs, but more empilasis is necded. Its developing hcalth cITcl.:lS progl-::l111 is dis
(u5!;rci in Ch;lIHC'r VII. 

Coordinalion of Health Effects and Technology 

It is cs(':n l iai lhat the feeler.,t hC;1lth rcsc;1rch progrrtm h� ('oordil1<1tcd with tech� 

nolo:;), Rf)���l). In short, ht:ahh eITects rcse:lfch should :1dd rc�s plOhlcllls belicved to 

he a�Hlriafcd with specifi,' d<l"ises or I.:ompounds. Some steps <Ire now being taken to 

eIT('ct thi� kind of coordination. 

RcI<lt('d rC'.�(',' l'dl is ron<!ucted not just by ERO�\ ;1nt! EPA but by thc N:-ttion=tl 

III�fit\lk; (If H(,�l l l h .  :\1:111)' ellt'rgr�reblcd ,�t lld i("s !LOW rOnl .... Oil I 'l ulCni(11I of hit I I  1:1 II 

It{,,:llth ;llltl tit!' ("Il\·irotl I I  WItt , h1lt tlley ;11'(' �("ncrally I)lpad ,ll1d { ( lVl·r ;t \\"id�� l<lllg:(� 

of impac:ts. SonIC addrC'�, spC'c:i fic eITects of idC'ntifif'd lcdtlJCologics, but Illoc;t <lrc mMe 

,!rno:ral .  

End Use He.lth Effects 

Linkin:; environmcnt:!.1 ;1nd technology rC'sc:lrch pr0S"r�m5 in a sy.stcms context 
rC(l'lir('� lnokitl3 <It irnp:;lcts not just of the conn:"l sioll places,> Inlt Jobo of a product's 

end usc. for r.xo,mplc, rr.!>idcntial usc of synthetic fud� is <JliC rt:ll!;1ITh area t hat �ccms 
to be rr.l'r:'ivin� litt !r: <lttcmion, Splthetk �rt� plallt� Ill<ly lhe nickel as ;1. cata lyst ill the 
b�t "t�p of prndl1r:tion. P(}tcntizdly r<lrcinogcnic nickel rompull!ld� could thcn bc pres
cnt in the prorluct� of (0:1\ �z.�i fll'<ltion rbnt�, with ronsnj llent c!Tfxts :1t the p"int ('If 
end tlSC. Im·e�ti!!":1tion of t h e  (J.rrin�eni('i t)', tcr<tto.jf'nkity, :1IHI  to'\ici tr of H'vrrClI 

nirkd componnds i� Ilf'ing runded hy ERDA J rom.:\'Cr, studic:;. to dr. ll�rll1inc whet her 
theo;c ccm pollnds ;1re prc:�rllt in the prnrluct strC';1 11 lS of cO�l l .l!;;-, � i l il'<ltioll pl<lnts :'lrC 
JimitC'd . . \lthl)llozh ni. kd ca rhflll)i is hrir:!.j 1Il('<I<;1trcd for the �}nthanr. proccs<;, nirkel 
subsulfick iii app<1rcntlr not hr.im; stud ied. 

C.]r('fui :l t trntiol l �hllllJd he �iV(,ll to ch<lr<l("l(,li/ill.'; potcnl i:l l ly h:'l7.;lldouc; sub. 
.�tall"cs in ll,e pi Olil 1l't strC:;llliS (If ., 1 1  SYIlII It·1il:. fucl ]Jroct's�cs and to cnsuring til3.t thc 

ncc(,�!lo,rr r��earch is dire-cteel �t undc!"st'l1ldir.g- thC'ir hC';Ilth C'ITcn". 

Standard-Seliing Focus 

Onc ['Hl I ' r inn of I l l" l'nfT-:::y Rn&l l pro�r;lT\I is lo prm·idc illf . . rl l lat!On f(lf sl'ltin;; 
standard .. u!\.h r fl'd"I;'1 ( , :l\ il P; I Im'I I I <1 1  C(HHrnl ];I\\S ( �l'e " ] ";1111.: I I . L·nder thc::.e boss 
new jJcrfu l l l lanrc .�'.l l 1(L.ld ... will be H'(jllin'd for l llal lY l ICW l{'d'll 'llo� :('s befure they 
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can operate commercially. In addition. ambient air quality standards mar be neces,ary 
for poUut:lnts not currently regulated by the Clean Air Act. 

Data. arc needed on the nature ;lIld rnag-nitude of the emissions or emuenu, their 
potential health and eco!ogkal effects, and the costs and cffccti"'cncss of altcrnative 
control tl"chnolgies. R�scaTCh anti der.'e/o/,menl should be orgfl1li:ed to gerreratl' the 
information ne�ded to develop lhest standards, not to dssigl1 facilities that mett 01tl,. 
CUTTent standards. 

rvleeting this need will require coordination between ERDA and the re�latory 
agencies. The research pro�ram re1J.ted to coal technology' is not yet adequately or· 
ganized to develop the needed infonnation. 

THE PRESENT PROGRAM APPROACH 

We reviewed the environmental planning in ERDA and EPA to detcrmine 
whether they arc comprehensinly identifying potl'ntiai problem areas and translatin; 
their findint;s into priority environmental rese.arch. Our gl'1lerai concllHiort is that 
there is ,'t"t no s)'Jtem ill place and functiorrillg to meet thcse ol,jectil:es. However, both 
agencies arc aware of the need to reassess the focus of their environmental research 
programs Ol:ld have proposed assessment and -planning systems thOlt could leOld to the 
needed, technologr·focused rese;l1'ch prog-ralll. 

ERDA's Office of Environment and Safety 

Primary responsibility for environmental resc:uch within ERDA rests with the 
Office of Environment and Safety, primarily the Division of Diomedical a.nd Environ� 
mental Research. It  is responsible for planning and overseeing research projects at 
ERDA's national laboratories and at unhoersities. 

OES's traditional approach to rcsearch identification has be�n to rely substan
tially upon bboratory and unh;.ersity resea.rchers to propose projects which it then 
appro .. ·es or disapprovcs on all informal hasis. �lore cenlral direction is necessary. 
Laboratory reseorchers may ha .... e littlc sens.e of needs associ.lttP- with the many new 
technology programs being instituted by ERDA, and thcy may well have no idea of 
the development, demomtra.tion. :md ('ommerriaiintion schedules as�ociatcd with 
the technologies. For example, bc�innin,� in-the late 1 9-W's, the AEC carried out 
extemive research related to the effects of nude;u releases. 1l1is research capability 
would appear to have .... alue if applied to nonnuclear prog-rams. hut it has not yet 
been specifically redirected in a major wa)'. Substantial redirection may begin in 
FY 1978. 

OES must ba.'ie research priorities on it>; own as<;'l'ssmcnt of technology-related 
problC'l11s. With such ;t framework. it could octte!' c\·;.luate research propo�als. and, 
further. it ('ould identify the arcas w\lt.·n· cllyironlllt'ntal rl'sL'arl'h is· l:lckill�. Equally 
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POPULAT ION PRO J EC T I ONS 

EMPLOYEES 

U s i ng the Kentucky average of 
18 i ndustr i a l  employees per acre : 1 72 acres X 1 8  3 ,096 empl oyees 

Total pa r k  empl oyees : 

Assumi ng 50% wi l l  rel ocate i n  Scott Cou nty : 

Empl oyees to relocate i n  Scott Cou nty : 

SERV I C E  �ULT I PL I ER 

U� i ng mu l t i pl i er. of 2 . 7  to cover serv i c e  
persons to accompany those relocati ng : 

Serv i c e  Perso n s : 

�dd : Employees re l oc a t i ng i n  Sc o tt Cou nty : 

Hew Wo rkers ( I ndustr i a l  a nd Serv i c e )  

FAM ILY �lULT I PL I ER 

U s i ng mu l t i p l i er of 3 to cover fami l y  
members accompany i ng new perso n s : 

Fami l y  Members 

Add : Nevi Workers ( I ndustr i a l  and Serv i c e )  

To t a l  Persons ( Wo r k e r s  a n d  Fami l i es
'
) 

PERCENT I NCREASE 

HOU S I NG PROJECTIONS 

FMl I L i ES : (New Workers ) 

HOUS I N G :  I nventory p e r  HUD 4/9/ 7 5 :  7 , 01 3 un i ts 

U n i t s  req u i red 5 , 728 

Total Ho u s i ng U n i t s  1 2 , 741 u n i t s  

PERCENT I �CREAS E :  81 . 7% 

3 , 096 

� 
1 , 548 

--1.:2 
4 , 1 80 

t ·, 548 

5 , 728 

--.1 
1 7 , 1 84 

+ 5 , 728 

22 ,9 1 2 

1 1 5% 

5 , 728 

Sourc e :  I .  Soc i a l , Econom1 c and Env i ronmenta l Impa c t s  of Coal  G a s i f i c a t i o n  
a n d  L i quefa c t i o n  P l a n ts , Apri l ,  1 976 .  

2 .  Depa rtmen t  o f  Hou s i ng & Urban Devel o pmen t  Report , 4/9/ 7 5 .  
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County 

Scott 

Fayette 

\�oodford 

Frankl i n  

Grant 

Owen 

Harri son 

BOUI"bon 

So urc e :  

AREA POPULATION STAT ISTICS 

Percent o f  Growth 

1 960 - 1 970 1 970 - 1 975 

1 6 . 7 '1.  5 . 3'1. 

32 . 2% 8 . 8'1. 

2 1 . 2'1. 1 5 . 0'1. 

1 7 . 2 '1.  8 . 2'1. 

5 . 4'1. 1 7 . 0'1. 

( 9 . 3'1. )  5 . 8'1. 

3 . 3'1. 3 . l'I.  

1 .  6'1. 2 . 3% 

UNEMPLOYMENT 
1 976 

Countz Percent 

Scott 3 . 0  

Fayette 3 . 2  

floodford 2 . 7  

Frankl i n  3 , 8  

Grant 3 . 6  

Owen 3 . 7  

Harri son 3 . 6  

Bourbon 2 : 6  

1 .  Industria l  Resources 1 97 5 ,  Kentucky Department o f  Commerce 
2. Kentucky Department of Human Resources , Research & Spec ia l  Projects 
3. Popu lat ion  Percentage Chang e ,  University of Lou i svi l l e ,  Urban 

Stud i es Center 

__________________________________ 
EXHIBIT 13 (Cont inued) ____________________________________ _ 

POPULAT ION 

HOUSING 

UNE/o1PLOYMENT 

, CONCLUS IOll 

POPULATION,  HOUS I NG AND UNEMPLOYMENT 

Assumi ng on ly  one ha l f  of the new i ndustrial park empl oyees 

rel ocate in Scott County ,  a popu lat ion i ncrease ot" ZZ ,91Z  

may be proj ected . Thi s fi gure i nc l udes i ndustrial  employees , 

serv ice employees , and fami l i es of both groups .  Compared to 

20,000 persons l i v i ng i n  Scott County at thi s time, an 

i ncrea se of 1 1 5% is conc l uded . Area popu l ation sta t i st i cs 

revea l that Scott County has experi enced 1 6 . 7 '1.  growth in the 

ten year per Iod of 1 960-1 970 and 5 . 3% growth in the f i ve year 

per iod of 1 970- 1 975 .  Growth f i gures for the  seven counti es 

surround i ng Scott reveal only n�derate growth i n  th� past 

1 5  years .  An i ncrease of  1 1 5% wou l d  be devastat i ng to t he 

economy . 

S i nce the hou s i ng vacancy factor i n  Scott County i s  quite low, 

it may be assumed new units woul d have to be provided to 

accommodate the 5 , 728 new fami l i es of i ndustrial  and service 

workers . Thi s i ncrea se wou ld  represent an i ncrease  of 81 . 7'1. 

wh i c h  would  be impo s s i b l e  to prov ide i n  an orderly manner . 

T he 1 976 unempl oyment f i gures for Scott and i t �  surround i ng 

count i es reveal a lack of l abor suppl y .  In  order t o  accommodate 

the industr i a l  pa rk ,  persons wi l l  have to rel ocate in the 

area , thus presenti ng the probl ems of i ncreased popul �tion and 

hou s i ng out l i ned above . 
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S IERRA CLU B 

llir. Russell Bardos 
�nergy Research and Deve lopment 

Administration 
400 First Stree t ,  N . W .  
Washington , D . C . 20545 

Dear 111r .  Bardos , 

CUMBERLAND CHAPTER 
BLUEGRASS GROUP 

March 1 4 ,  1977 
170 Arceme Avenue 
Lexingt on , Kentucky 40505 

The Cumberland C hapter o f  the Sierra C l ub has been observing 
the preliminary activities related to the proposed coal gassifica
t i on plant in Ge orgetown , S cott C oun·ty , Kentucky. A lthough Mr . Tom 
Lohr of Irvin Industries , the proposed deve.lope r ,  has been quite open 
and infornat ive about the pro ject , the Chapter feels that there are 
far t oo many unanswered ' que stions about the proposed pro ject , whi ch 
would fuel an en·tire industrial park and possibly precipitate und e 
sirable secondary environmental consequenc e s .  

At a public meeting in Georgetown on January 2 7  of this year 
the Bluegrass Group of the C hapter went on record as nei t he r  flatly 
opposed to nor in favor of this project , but rather taking the po
si t i on that the Ge orgetown C ity C ouncil should not we lcome the plant 
with open arms until a thorough environmental impact statement was ·  
prepared which examined i n  deta i l  the s e condary consequences o f  this 
energy-industrial park complex .  We stated our belief that the "en
vironmental assessment" prepared for Irvin by Mason and Hanger-S i las 
Itiason C o . , Inc . was totally inadequate since it covered only five 
pages and was extremely superfic ial. 

S ubsequently , the Georgetown C i:ty C ouncil on February 3,  1977 
voted conditi onal approval o f  the project , the c ondition being that 
a thorough EIS be done and approved by appropriate state and federal 
agenc i e s .  This sounds wise to us , and we recommend that a non-int e re s 
ted research firm be authorized by ERDA to begin t h i s  analysis a t  
once . Mason and Hanger should have nothing to do with t his study 
because we understand that they have a continuing interest in the 
construction phase of the pro j e c t .  

O f  part icular interest to u s  are t h e  questi ons of ( 1 )  the 
adequacy of Scott C ounty ' s  wate r  supply for this industrial expan
sion and the growth whic h  will accompany it , ( 2 )  the socio-economic 
impact of this industrial park in S cott C ounty , ( 3 ) the possibility 
that alternative sit ing would make more sense , possibly in an already 
industriali zed county where industry faces natural gas curtailment 

EXHIBIT 14 

��\� l ':h�"" c , --, ,",-,",:;;"",,�1!;.:g�.,,,. C�� 
SIERRA CLU B 

CUMBERLAND CHAPTER 

or possibly in a coal-producing county �Ihere unemployment may be 
high and water more available . 

Mr.  Lohr has emphasi ze d  to us the great demand there will be 
for I rvin ' s  coal gas when the plant is bui l t .  If the demand hi al
ready pervasiv� , it would appear t hat the developers should be able 
to line up all t he future users now so we can see exactly who they 
would be , what kind of industrial proce ss they would have , how many 
employe e s  they would need , how much water the y  would demand , e t c .  
W e  strongly urge that I rvin b e  required to deta i l  to you the proposed 
occupants of the industrial park and their requirement s , and that 
ERDA begin ' a detailed environmental impact statement which will 
fully and adequately analyze the socio-e conomic and pollution poten
tial impact of the proposed industrial park complex. 

c c :  M r .  Tom Lohr 
Mr. Gipson Downing 
Mr. Henry 9arson jj-,d. ;j .... �ir 

Sincerely yours , � __ fc( !1 ;J/�� 
Gerald A .  Thornton 
Member of t he Executive C ommittee , On behalf of the C umberland C hapter. 
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Mr .  W. H. Pe�nington , Director 

Office of NEPA C oordination 

September 1 3 ,  1 977 

U.  S .  Energy Re search and Development Admin i s tration 

Washington , D. C .  20545 

Dear Mr. Pennington : 

Re I Propo sed Low-BTU C oal 

Ga s i f i cation Fac i l i ty ,  

G e o rge to wn ,  Kentucky 

I have just returned from a mee ting o f  the George town 

Water Board conce rning a future supply o f  water for Ge orge town , 

Kentu cky . 

The a c c e l e rated popu lation pro j e c tion for 1 997 was 26 , 444 
u s e r s  of our water supp l y .  C onsid e r ing this conservative e s t i 

mate the wa t e r  board has recommend e d  impoundment o f  another 200 
acres o f  prime farmland f o r  a dam and re s e rvo ir .  This will be 

done through cond emnation and annexation of th i s  property in 

the heartoif our be s t  agricultural be l t .  

The Water Board was not aware o f  C i ty C ounc i l ' s requ e s t  

f o r  t h e  environmental impact statement .  The y were unaware o f  

any popu l ation increase i n  this county other than the past 

e s timated growth . I assured them we had requ e s t e d  the water 

site - spec ific study and that until a l l  of the s e  documents 

are c omp l e te d  and pre sente d to the c i t i z ens fo George town , 

it is premature for us to pre d i c t  our water n e e d s . 

I hope you c an a s c e r tain that there is no c ommunc iation 

be tween local government and the variou s boards in this 

community concerning the issu e s  o f  the part i cu l ar d e v e l op

ment on Lemon ' s  �ill Road , George town , K y .  

A s  a newly e l e c te d  member o f  C i ty C ounc i l , I still main-

tain that I represent the ma j ority of the c i tizens in this {:v:--
C ounty in my opposition dlCl the l o c ation o f  I rvin Industrial ,,-)�.:. , . ' v • T /, \ '  � 
Devel opmen t ' s propo sed C oal Gasi fication Fp<;:ili:J;y and P ii . '- l � "  J . r, v OJ - jI-Industrial Park . 

,-
\- : J. ' ; .: 1" 

EXHIBIT 15 

Thank you for your coope ration during the preparation o f  

the statement . I be l ieve Mr .  G ibson Downing h a s  forwarded the 

d o cuments together that repre sent the conc e rn s  of this 

propo sal . 

I wou l d  appre c iate your informing me of the next step 

in the governmental proc e s s c on c e rn ing th i s  pro j e c t .  Thank 

you and I look forward to r e c e iving my copy of the DE I S .  

C C I Mr .  C .  G i b son Downing 

Very truly yours , �- � &ff'cZC 
��r:�i l l iam N .  O ffu t t , I V  3 3 6  East Main Stre e t  

G e o rge town , Kentucky 40324 

The Honorable John C .  Bre ckinridge 
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w .  H .  Pe n n i n g t on , D i rector 
O f f i c e  of NEPA Coor d i n a t i o n  
U . S .  E n e r gy R e s e a r c p  a n d  

Deve l opme nt Ad m i n i s t r a t ion 
Wa s h i n g ton , D ; C .  2 0545 

D e a r  Mr . Pe n n i ngton : 

SIERRA CLU B 
CUM BERLAND CHAPTER 

B lue G r a s s  Group 
c /o W. Henry Gr addy , IV 
Route #1 , Hed d e n  Road 
Ver s a i l l e s , KY 40383 
September 14 , 1977 

Re : E I S  for proposed l ow BTU 
c o a l  g a s i f i cat ion fac i l ity 
at Georget own , Kentucky 

On beh a l f  o f  the B l ue Gra s s  Group o f  the S ie r r a  C l ub , I appr e 
c i ate t h e  oppor t u n i ty t o  c omme nt on t h e  prepa r at i on o f  a n  e nv i r on 
me n t a l  impact stateme n t  b y  t h e  U . S .  E ne r gy R e s e a rch a n d  Development 
Adm i n i s t r a t ion (ERDA) for the proposed c oa l  gas i f i cat ion f ac i l ity 
for Geor getown , Ke n tucky . 

with r e fe r e nce to the letter d a ted Ma r c o  14 , 1977 , f r om Jer r y  
Thor n ton of th i s  o r g a n i z a t ion to Mr . R u s s e l l  B a r d os o f  E RDA , the 
S ie r r a  C l ub a p p l a u d s  the dec i s ion of ERDA to prepare a thorough e n 
v i r onme n t a l  impact s t atement of th i s  p r opo s a l . w e  a r e  c o n f i d e n t  
that ERDA w i l l  c omm i s s ion a d i s i ntere sted body to prepare a c ompre
hens ive s t udy 0f the pr opo s a l  of Irv in I n d u s t r i a l  Deve l opment Company . 

Our c o n c e r n  is the s c ope of the e n v i r on me n t a l  impact stateme n t . 
Spec i f i c a l l y , we u r g e  that the fol low i n g  i t e ms rece ive f u l l  c o n s i 
d e r a t i o n : 

1 .  The l oc a t i on of proposed low BTU coal g a s i f icat ion f a c i l i 
ty o n  t op o f  Geor g e t own w a t e r  aqu i f i e r - -d a n ge r ou s ly c l ose to Roy a l  
Spr i n g s . 

2 .  The loc a t i on of the c o a l  g a s i f i cat ion fa c i l ity on pr i me 
agr i c u l t u r a l  l a n d , a s  d e t e r m i ned by the U . S .  S o i l  Con servat i on S e r -
v i c e . 
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3 .  The l oc a t i on o f  t h e  c oa l  g a s i f i c a t i o n  f ac i l ity in a n  a r e a  
th a t  p r od u c e s  n o  c oa l  a n d  i s  not n e a r  t h e  a r e a s  i n  Ke n t ucky that d u  
pr od uce c oa l .  

4 .  The n a t ure o f  the i n d u s t r i a l  park t o  be d e ve l oped a r ou n d  
t h e  c oa l  g a s i f ic a t i on p l a n t . Th i s  pr oposed i n d u s t r i a l  p a r k  i s  pa r t  
o f  the impact o f  the l oc a t i on of t h e  c o a l  g a s i f i c a t ion p l a n t , a n d  
it must n o t  b e  i g n or e d  b y  t h e  i mpact stateme n t . 

5 .  The impact of deve l opment of the i n d u s t r i a l  park a r ou n d  the 
c oa l  g a s i f i c a t ion plant c a l l i n g  f or a s  ma ny a s  1 , 5 3 0  new employees 
and 5 , 000 new r e s id e n t s  i n  a c ommun ity o f  2 0 , 000 people , w i thout 
s i g n i f i c a n t  unemployme nt . 

6 .  The impact of deve l opme n t  of an i n d u s t r i a l  pa r k  a r o u n d  the 
c oa l  g a s i f i c at ion p lant on 1 6 9  a c r e s  of pr ime a g r i c u l t u r a l  l a n d , as 
d e f i ned by the U . S .  S o i l C o n s e r v a t ion Serv ice . 

7 .  The a n t i c i pa t e d  e f f e c t  on the sewage systems , e le c t r i c a l  
systems a n d  s o l id w a s te s y s tems o f  the c ommun ity o f  Ge o r g e t own of 
f u l l  deve lopme nt of the i n d u s t r i a l  park a r ound the c oa l  g a s i f i c a t i o n  
p l a n t .  

Because t h e  B l ue Gr a s s  Gr oup o f  t h e  S i e r r a  C l ub h a s  a f un d a me n
tal c omm i tme n t  t o  th i s  a r e a ' s  e n v i r onme n t , the S ie r r a  C l ub be l ieve s 
in the impor t ance of an e nv i r onme n t a l  impact stateme n t . But our or 
gan i z a t ion h a s  been d i s a pp o i n t e d  w i th past impact stateme n ts that 
we re e i ther i n c ompreh e n s ib le or f a i led t o  deal with the c omplete e f 
f e c t  o f  the fed e r a l  a c t ion ' o n  the e n v i r onme n t . See Kleppe v .  S i e r r a  
C l ub , 427  U . S .  390  ( 197 6 ) . 

We w o u l d  hope tha t , a ft e r  the e n v i r onme n t a l  impact s t atement i s  
complete , the c i t i z e n s  o f  Ge o r g e t own c o u l d  t u r n  to i t  a n d  obt a i n  a 
r e a l i st i c  d e s c r i p t i on of the f u l l  e f f e c t  th i s  proposed c oa l  g a s i f i c a 
t i on p l a n t  w i l l  have o n  the i r  c omm un ity . Loca l p l a n n i n g  a n d  z o n i ng 
laws r e q u i r e  that the d e c i s ion b e l o n g s  to the comm u n ity of Geor ge t ow n . 
NEPA r e q u i r e s  th a t , w i t h  ma j or fede r a l  act i on , the se c i t i z e n s  r e c e ive 
your a s s i s t ance in know i n g  the f u l l  c o n seque n c e s  o f  the i r  choi c e . 

WHG : j r s  

ve�r y . t r u ly y ou r s , 

II . 1  . 
. L� fl J( (vJJ \ iK GRAD/cha i r ma � 
S ie r r a  C l ub , B l u�s s  Group 
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Mr .  W .  H .  Pennington, Director 
Office of  NEPA Coordination 
United States Energy Research and 

Development Administration 
Washington, D .C .  20545 

Dear Mr . Pennington: 

September 14 , 1977 

Enclosed are lists of historical and cultural resources in Scott 
County , Kentucky, from the National Regis ter of Historic Places and the 
Survey of Historic Sites in Kentucky and its Supplement . Many of the sites 
listed on the Survey of  Historic Sites in Kentucky and its Supplement, especially 
those in the Georgetown vicinity, are considered po tentially eligibl� for 
listing on the National Register of  Historic Places by this offic e .  I hope 
this information will be of assistance in preparing the environmental impact 
statement on the proposed Low-BTU Coal Gasification Facility at the Irvin 
Industrial Development Company S ite in Georgetown, Kentucky . 

Enclosures 

F:WM/pb 

(Mrs . )  Eldred W. Melton 
Executive Director and State 
Historic Preservation Officer 
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APPENDIX G 

GLOSSARY 

Acet anaphthalene - a vinegary hydrocarbon made by dist illation of coal t ar and used in organic synthesis . 

Ae rob ic Dige s tion 
oxygen . 

decompos ition int o s imp ler p arts by b acteria that live only in the presence o f  

Ae rosol Particles - a s uspens ion of f ine solids or liquids dispensed from a pressurized con t ainer .  

Air Flotation - sep arat ion o f  p arti cles of a p ulverized mas s  according to their cap acity to f loat in 
ai r .  

Alkali - A so lub le s alt obtained from ashes o f  p lants and having marked b asic p roperties . 

Alluvium - unconsolidated s an d , s i lt , gravel , e t c .  deposited  by a s t re am in its  channel or on its  
f loodp l ain . 

Alum - p otassium aluminum sulfat e .  

Ambient - s urrounding on all s ides ; encomp as s in g .  

Annealing - t o  heat for fixing laid-on colors in glas s ; t o  heat and cool for sof tenin g ,  f orming , and /or 
s t rengthening . 

Anthracene - a cry s t al line cyclic hydrocarbon obtained from coal-tar distillat ion . 

Anthraquinone - derived f rom coal-tar distillat e  and use d  in the manufact ure of dyes . 

Anticline - a fold , the co re of which cont ains o lder rocks ; it is convex upward . 

Ant icyclone a sys tem o f  winds rot at ing around a cen ter of high atmo spheric p ressure clo ckwi se in the 
n orthern hemisphere and count erclo ckwise in the s outhe rn .  

Aqueo us - made o f ,  by or with wat e r .  

Aromatic  h aving a s t rong smel l ;  characterized by p resence o f  at  least  one benzene rin g .  

Baghouse - a f abric filter f o r  removing p arti cul ates . 

Ball Clay - a highly p las tic , sometimes refract ory clay , commonly charact e rized by the p resence o f  
organic matter , used a s  a b on ding constituent o f  ceramic ware s , s o  n amed be c aus e o f  a n  early En glish 
p ract i ce of rolling it int o b alls o f  about 30-50 pound s . 

B arite - a mineral of the composit ion BaS0
4

. 

B as ement 
vicinity . 

a comp lex of undi f feren t iated rocks that underlies the o ldes t identifiable rocks in the 

Bedro ck - s oli d ro ck underlying s oil . 

Benthic - re l ating to or occurring at the b ot tom o f  a body o f  wat e r .  

Benzene - a co lorle s s , volatile , highly inflammable t oxi c l iquid p ro duced from coal t ar or coke-oven 
gas , us e d  as a s olven t ,  a mo tor oi l ,  and in the manufacture of dye s , C

6H
6

• 

Bioclas tic - a s ingle fossil fragment ;  ma terial derived from the s up port ing or protective s t ruct ures o f  
animals o r  p l ants , whether whole or fragmen t ary . 

Biota  - animal and p lant li fe characterizing a given are a .  

B lowdown - those waters which are t oo con t aminat e d  to recycle . 

BOD - b io chemical oxygen deman d , a p arameter for des cribing the organic p o llut ion load of was tewater 
e f f luen t s  and o f  nat ural wat e rs , a measure o f  the amount of oxygen require d  by b acteria for aerobic 
decomposition of organic mat t e r  in w ate r .  
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Borax - a white  crys t alline mineral used as a flux , cleansing agent , preservative , or water softene r .  

Boron - a nonme t al e lement that can combine with metal ; used i n  met allurgy . 

Borosilicate - an ins olub le metal  s alt used in b uilding material s uch as bricks , glass , and cement that 
contains b oron . 

BTu - British Thermal uni t ,  the quant ity o f  heat required t o  raise the t emperature o f  one pound o f  
wate r  one degree Fahrenheit at  o r  n e a r  39 . 20 F .  

Calcareous Shale - shale containing a high lime content . 

Carb ozle - a b asic  compound use d  for  making dyes . 

Carbonic Aci d  - a weak acid that occurs only in so lution that reacts to form b as es , H2C03 . 

Catalyze - to  enable a chemical reaction to proceed more rapidly . 

Cen t rifugal Scrubbers - an app aratus for  removing impurities f rom gases . 

Ci1elated Iron - i ron in association with organic mat t e r .  

Che r t  - a hard , extremely dense or  comp act , d u l l  to  s emivitreous , crys talline sedimen tary rock cons i s t
ing mos t ly o f  silica.  

China Cl ay - a fine usually whi t e  clay used in ceramics and refractories . 

Chlorides - a compound o f  chlorine with ano ther element or  radical ; a salt or  e s t e r  of hydrochloric 
aci d .  

Citric Aci d  - an acid obt ain e d  f rom lemon and lime j uices . 

Clarifier - e quipment that clears ( as a liquid) by removing s uspended mat t e r .  

Climatology - the s cience that  deals with climates and their phenomena.  

CO - carbon  monoxide . 

Coagulation - ( see  Floccul at ion . ) 

Coal Gasif icat i on - t rans f o rming coal f rom its  raw solid s t at e  t o  a gas produc t .  

COD - chemical oxygen deman d .  

Co liform - relating to or  being the colon b acterium. 

Condens ib les - gaseous comp onents which become l i quid if temp e rature lowered sufficient ly . 

Confluence - corning o r  flowing togethe r  at  one poin t .  

Conveyo r Apron - a mechanical moving belt that carries mat e rial f rom one p l ace to  another .  

Creosols - a caust i c  poisonous crys talline acidic compound obtained f rom coal and wood t a r .  

Cullet  - b roken or  refus e  glass added t o  new mat erial for  easier melting to  make glass . 

Cyanides - compounds o f  cyanogen with electropositive elements  or  radicals . 

Deciduous - vegeta tion which loses its foliage each year . 

Deflocculants  - agents  that  prevent clottin g  or  clumping t o gether o f  particles . 

Demister  - apparatus t o  remove moist ure . 

Demography - the s tatis tical s tudy of human p opulations with reference t o  s ize  and dens ity , d i s tribu
tion , and vital s t atistics . 
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Derrick - app aratus for  supporting and/or hoisting and lowering . 

Desiccant - a drying agen t .  

Devonian - of the P aleozoic e ra of geologic t ime app ro ximately 390 , 000 , 000 years ago .  

Dew Poin t  - the temperature at  which a vapor begins t o  condense . 

Diatomaceo us - consisting o f  or abounding in minute planktonic algae with s ilicified  skeletons . 

DOE - Department of Energy 

Dolomit e  - a t e rm referring to  a mineral composed o f  calcium magnesium carb onate ; also refers to  a 
sedimen tary rock composed o f  a t  leas t 5 0 %  o f  that mineral . 

Dome - an uplift  in whi ch the rock slopes gently downward in all directions . 

Dust Cyclone  - a cen t r i f ugal device for  s ep arating  solid  particles f rom liquid o r  gas . 

Ecosyst ems - a unit in the  study o f  ecology (s tudy o f  relationships b e tween organisms and their 
environments ) . 

E ffluent - liquid discharged as was t e , such as contaminated water  f rom a factory or outflow f rom a 
sewage works . 

Electrost atic  - dealing with t he att raction o r  repulsion o f  electric charge s .  

Emulsified  - conve rted  (as an oil ) into  suspens ion ; a liquid  suspended within a liquid .  

Endothermic - pertaining t o  a chemical reaction t hat occurs with an abs orption o f  heat . 

Ent rained Dust - particles drawn in and t ransported by  the flow of flui d .  

Entrenched - e roded downward so as to form a t rench ; usually refers to st reams . 

E t hylene Glycol - thick liquid alcohol us ed  as ant i f reeze . 

Eutrophication - rich in dissolved nut rients (as phosphates ) b ut o f t en shallow and defici ent  in 
oxygen . 

Firebrick - a refractory brick capable o f  sus t aining h i gh temp e ratures that is used  for lining 
furnaces and fireplaces . 

Flocculation - p rocess by whi ch s uspended separate particles are formed into small lumps o r  clus ters . 

Formation - igneous , sedimentary , or met amosphic rock represente d  as a uni t ; sediment ary b e d  o r  
series o f  b e ds represented a s  a uni t . 

Fossil Fuels - a general term for any hydrocarb on deposit used fo r fue l ;  petroleum ,  natural gas , coal.  

Fossiliferous - containing fossils . 

Fluorine - a nonme tallic element y ellowish in color ; a flammable irritating toxic gas . 

Fluospar - a mineral used as a flux and in making opales cent and opaque glasses . 

Fluxing - continuous moving on or pas s ing  by of f luid ; t reating with a s ub s t ance t o  p romote  f usion o f  
metals o r  minerals . 

Frit - the partly fused materi als o f  which glass is made ; chemically complex glas ses use d  t o  introduce 
soluble or uns t ab le ingredient s  into glazes or ename l .  

Galena - b luish-gray mineral w i t h  met alli c  lus t er ; con s t i t utes the p rincipal o r e  o f  lead , PbS . 

Gasifier  - equipment that converts b i t uminous coal  to  gas . 

Glyce rine - a swee t  syrupy alcohol ob t aine d  f rom fats and used as a solvent or plas t i ci z e r .  



G-4 

Grav i ty Separator - method of separating solids f rom aqueous wastes . 

Group - a maj or  rock s tratigraphic unit next higher in rank than formation con s is t ing o f  two or more 
associated formations having sign i f i c ant  lithologic f e at ures in common . 

Heat Exchanger - e quipment to convey heat f rom its  usage at one point t o  ano ther .  

Hydrocarbons - o rganic compounds containing c arbon and hydrogen and o f t en o c curring in coal , pet roleum, 
b it umens , and natural gas . 

Hydrofl uo r i c  A c i d  - a n  aqueous weak poisonous a c i d  use d  f o r  finishing a n d  e t ching glass , HF . 

Hydrology - a s c ience dealing with the p roperties , distribut ion , and circ ulation o f  water  on the 
surface of the l an d , in the s oil , in underlying rocks , and in the atmosphe re . 

Hydrolysis - a chemical p rocess o f  decomposit ion involving splitting o f  a b ond and addition  of the 
e lement s  o f  water . 

Inf luent f lowing in ; a tributary st ream .  

Insolation - s o la r  radiation that has b een received.  

Inversion - a reversal o f  the n ormal atmospheric t emperature gradient . 

Kaolin - a f ine  whit e  clay used in ceramics and refractories , as an adsorbent , and as a filler or  
e xt ender.  

Kars t  - topography formed over limescone  by fris solution,  characterized by closed depressions and sink
holes , caves , and underground drainage . 

Lamina tion - the p rocess o f  b onding layers o f  material (p ap e r ,  woo d ,  f abric)  with heat or resin . 

Lime - dry whit e  powd e r  cons isting of calcium o xide or hydroxide used in b uilding (mo r t ar and p laster) 
and in agriculture . 

Limestone - a sediment ary r o ck cons i s t ing mostly (more than 5 0 % )  o f  calcium c arbonate p rimari ly in the 
form of  c alcite .  

Methanation - the c arbonization o f  cqal int o  met hane to b e  used as f uel or  r aw material in chemical 
synthesis . 

Methane - a colorless odorless f l ammable hydrocarbon that is a product of decomp o s it ion of organic 
matt e r  in marshes and mines and use d  as fuel or  in chemic al synthesis . 

Methylnaphthalene an o ily liquid used in measuring ignition v alue of diesel f uel . 

Micron - a unit o f  length equal t o  one millionth o f  a meter . 

Naphthalene - a cryst alline aroma t i c  hydrocarbon obtained by  distillat ion of coal tar and used in 
organic  synthe s i s .  

Nit rogen - a colorless t asteless  odorless gaseous e lement that con s t i t utes  78 p ercent of the atmos
phere by  volume and o ccurs as a const i t uent of all living t issues in comb ined form .  

NOx - Nitrogen o xides .  

Oil Skimmers - equipment t o  remove o il floating on the surface . 

Out crop - part of a geologic f ormation that appears at the surface o f  the earth.  

Oxidation - the p ro cess  o f  combining with oxygen . 

Pentavalent - having five as the comb ining p ower o f  an element . 

� - used t o  e xp re s s  acidity and alkalinity on a scale o f  0 t o  14 with 7 exp re s s ing neut rality , lower 
numbers , acidit y , and higher numb e rs , alkalin i ty . 
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Phenol - a caus t i c  p oisonous crystalline acidic c ompound p resent in coal t ar and used as a disinfe c t an t , 
C

6
HS OH . 

Phosphates - a salt of a phosphoric acid . 

Pho t o chemical - chemical act ion from radiant energy , especially ligh t .  

Plankt on Bloom - densely p opulated microorganisms occurring in bodies of wat e r .  

P recipi t a t o r  - equipment t o  separate f rom so lut ion o r  s us pens ion ; t o  cause v a p o r  t o  condense  and fall . 

Quadrangle - a four-s ided t ract of  land b ounded  by p a rallels of latitude and meridians of  longitude , 
used as an area uni t  in systematic  mappin g .  

Quenching - cooling suddenly b y  immersion in liquid (as o il or water) . 

Re f ract o ry - heat-resistan t  ce ramic material . 

S ands t one - sediment ary rock consisting o f  quartz sand uni t ed by s ome cement (as silica or calcium 
c arbonat e )  . 

S cenario - an account or synop sis o f  a p roj ected  course o f  act ions or events . 

Shale - a f ine-grained sedimen tary rock formed by the consolidation of clay , silt  o r  mud . 

S ilica - silicon dioxide occur ring in quart z , opal , and s an d , Si0
2

. 

S0
2 

- sulfur dioxide . 

Soda Ash - c ommercial anhyd rous sodium oxid e .  

Sodium Carbonate - sodium s al t  of  carbonic acid us e d  in making s oap s and chemicals , wat e r  s o f t ening , 
ble aching , and in photog raphy . 

S te am S t ripping - air poll ut ion technique to remove ammoni a .  

S t rata  - several d i s t in ct laye rs of  homogeneous o r  gradat ional sedimentary material visually separable 
f rom other l ayers . 

S t ratigraphy - the s t udy of t he definition and des c ript ion o f  maj o r  and minor nat ural divisions of  
rocks . 

S ul fur - a nonme tallic element that i s  a cons t i t uent o f  prot eins , is f ound f re e  and comb ined in 
sulfides and sulfates ; use d  in chemical and paper indus tries , in rubber vulcani zat ion , and in medicine . 

Toluene - liquid hydro carbon p roduced comme rcially f rom light o ils f r om coke-oven gas , c oal tar , and 
petro leum and use d  as a solven t , C

S
H

S
CH

3 . 

Vanadate - a s alt or e s t e r  of v anadic acid . 

Visco s ity - quality or state  of being adhes ive ; of glut inous c onsis tency ; the capab i l i ty possessed by 
a solid of yie lding under s t res s .  

Volat iles - sub s t an ces readily vaporizable a t  a relatively low t empera ture . 

Water Jacket - a cove r that encloses space through which water circulates for temp e rat ure c on t rol . 

Xylene - f l ammable t oxic oily hydrocarbon s  obt ained f rom wo o d  t a r , coal t ar ,  or p e t roleum dist illates , 
used chiefly as a s olven t . 
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