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In  the  Drinking  Water  Standards  adopted  by  the  Public  Heahh
Service  in  1942  is  the  statement:  "A  brief  summary  of  the  pertinent
facts  relating  to  the  sanitary  condition  of  the  water  supply,  as  revealed
by  the  field  su^^vey,  should  be  submitted."  Among  the  pertinent  facts
are  listed,  "Nature  of  soil  and  underlying  strata;  depth  to  water  table''
and  "Nature  of  rock  penetrated,  noting  especially  existence  of  porous
limestone."

In  the  Sanitation  Manual  for  Groinid  Water  Supplies,  1944,  is  the
statement:  "Formations  such  as  limestone,  broken  lava  rock,  coarse
gravel,  and  brittle  rocks  whose  inte^'stices  are  in  the  form  of  channels,
joints,  and  fissures,  provide  little  filtering  action  to  prevent  contamina-
tion  from  reaching  the  water-bearing  stratum."

In  spite  of  these  statements,  a  search  of  the  literatine  will  reveal  a
deficiency  in  studies  of  the  effect  of  soil  and  rock  types  on  the  sanitary
(juality  of  water  supplies.

Th'ough  the  cooperation  of  the  U.  S.  Geological  Survey  and  the
Department  of  Geology  of  the  University  of  Kentucky,  who  have  been
making  a  survey  of  the  water  sup|)lies  of  four  Central  Kentucky  coun-
ties,  Bourl)on,  Fayette,  Jessamine  and  Scott,  it  has  been  possible  to
obtain  samples  of  water  from  73  wells  in  this  area,  together  with  geolog-
ical  data  concerning  the  locations  of  the  wells.

Along  with  studies  to  correlate  the  bacteriological  equality  of  the
water  with  the  geological  surroundings  of  the  well,  studies  have  been
made  of  the  effect  of  storage  of  the  wate'"  samples  for  24  and  48  hour
periods  at  room  temperature  on  the  results  of  tests  for  members  of  the
coliform  group  in  the  water.  Although  the  Standard  Methods  for  the
Examination  of  water  and  Sewage  (Ninth  edition,  1946)  specifies  that
samples  of  relatively  pure  waters  shall  not  be  held  for  more  than  12
hou'-s  (impure  waters  waters  6  hours)  at  6  to  10  C,  the  majority  of
water  samples  from  rural  regions  in  Kentucky  are  examined  only  after
prolonged  storage  at  room  temperature.  Many  of  them  are  mailed  to
the  laboratories  where  the  examinations  are  made.  The  work  of
Hutchison,  1943,  on  the  influence  of  the  presence  of  antagonists  for
Escherichia  coli  in  water  samples  on  the  results  of  tests  for  coliform
organisms  has  suggested  that  results  obtained  after  such  handling  of
samples  may  be  very  unreliable.
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Experimental

PROCEDURES

The  samples  were  taken  l)y  inembcrs  of  the  Geolooy  Depart  ineiii
ol  ihe  Uiii\ersity  of  Keiitiuky.  Ihi-ee  samples  were  taken  from  each
well,  all  al  [\\v  same  time,  in  sterile  ,<>lass-slo])pe>'e(l  i)otlles  of  apj)i(>xi-
mateh  100  ml  (apacitN.  I'he\  \\ere  l)i'out;hi  to  (he  laijoratory,  unieed.
In  most  cases,  ihe  lime  between  sampling  and  connnenc  cment  of  ana-
hsis  was  less  than  one  Iioin,  and  in  no  case  was  ii  ^realei-  than  two
honi s.

One  ol  three  samples  Irom  each  well  Avas  exauniied  innnedialelv
upon  reccij)!  in  the  lal)oilai\  lor  bacterial  content  b\  means  of  the
standaid  ol  C  plate  count  and  for  density  of  eoliform  organisms,  the
most  j)robable  number  (M.  P.  N.)  being  determined.  1  he  procedures
of  the  Standard  Methods  lor  the  Examination  of  Water  and  Sewage,
lOK).  weie  followed.  For  the  eoliform  determination  five  10-ml  por-
tions,  fi\e  1-ml  poitions  and  five  0.1  ml  portions  were  planted  in  lac-
tose  broth.  All  jK)sitive  presumpti\es  were  confirmed  in  brilliant  green
lactose  bile  broth.

The  remaining  two  samples  from  each  well  were  stored  at  room
temperature.  At  the  end  of  24  liouis,  one  of  the  two  stored  samples
was  exsmiiied  for  density  of  eoliform  organisms,  and  at  the  end  of  48
hours,  the  other  sample  was  examined.

RESULIS  •  -

'ihe  resulls  are  included  in  table  I.  Inlormalion  on  depth  ol  wells
and  lock  h)'uialions  in  which  the  Avells  are  located  is  also  included
in  the  table.  In  some  cases  such  inlormalion  \vas  not  a\ailal)le.
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TABLE  1

BACTERIOLOGICAL  RESULTS  ON  CENTRAL  KENTUCKY  WELL  WATERS

Well
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nc|)tli  Formation  at  St  aiulard  plate  M  .  P.  X.  coliformst
tcci  l>()ttoni  of  well  tount  Sample
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Well

t Sample 1 examined immediately after arrival at laboratory.
Sample 2 stored 24 hours at room temperature before examination.
Sample 3 stored 48 hours at room temperature before examination.

* Greater than.

Ill  accordance  willi  the  usual  results  ol  water  surveys  little  correla-
tion  can  be  ioiind  between  the  standard  plate  count  results  and  the
results  oi  the  tests  lor  members  of  the  colitorm  group.  Judgment  of
the  sanitary  quality  of  the  waters  should  be  based  primarily  upon  the
coliform  results.

Of  the  73  ^vells  examined,  62  (84.9%)  were  positive  for  coliforms.
Standard  plate  counts  of  samples  from  these  wells  varied  from  1  to
greater  than  30,000;  the  median  was  80.  Of  the  62  coliform  positive
samples,  50  had  M.  P.  N.  values  of  over  10  and  the  wells  may  be  con-
sidered  as  heavily  polluted.  Standard  plate  counts  on  these  samples
varied  between  4  and  greater  than  30,000;  the  median  was  85.  Stand-
ard  plate  counts  on  the  samples  from  the  12  lightly  polluted  wells
varied  between  1  and  2,900;  the  median  was  33.  Standard  plate  counts
on  the  11  samples  that  were  negative  for  coliforms  varied  between  1
and  375;  the  median  was  between  5  and  6.  While  the  wells  from
which  these  samples  were  taken  should  not  be  considered  as  polluted,
at  least  2,  with  plate  counts  of  325  and  375,  should  be  viewed  with
suspicion.

1-lock  formations  in  the  region  studied  are  Ordovician,  and  are  pri-
marily  limestone  formations.  No  correlation  could  be  found  between
the  specific  formations  in  which  the  wells  were  located  and  the  sanitary
quality  of  the  water;  nor  could  any  correlation  be  found  between  the
depths  of  the  wells  and  the  sanitary  quality  of  the  water.  Likewise
no  correlation  could  be  found  with  the  soil  types  in  which  the  wells
were  located.  For  the  sake  of  brevity,  data  on  soil  types  have  not  been
included  in  the  table  of  results.

Samples  from  61  of  the  62  wells  that  yielded  coliform  oryanisms
when  the  samples  were  examined  immediately  were  studied  for  the
complete  storage  period  of  48  hours.
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A  Ii(t(  lcri()l()i^i(  III  Siiri'cy  of  ]V('II  Watrrs

()l  tlic  (II  sloicd  s;mi|)lfs.  l.l  (TO.")",,)  showed  (1((  liases  in  ihc  (oli-
lonn  (ontcni  cluiiiit;  the  sloia^c  ptiiocl.  ImIu-cii  (-I1.(>"„)  showed
increases.  Of  the  reniaiiiiiii^  ,S  sani])les,  one  showed  no  (han^e  in
(olilorni  {onlent  in  tlie  IS  hour  pel  iod  and  the  ollur  2  liad  M.  P.  N.
\alues  greater  tlian  KiOO,  so  that  the'  seiial  dilulions  used  did  not  give
accurate  rcsuhs.

()l  the  (i'i  sanij)les  Iroiii  sources  that  yielded  coiilonu  organisms
from  the  samples  that  were  examined  without  storage,  ("?  \ielded  no
colilorm  organisms  alter  they  had  been  stored  lor  21  hours  at  room
temperatine.  Of  these,  only  one  was  from  a  source  that  had  a  M.  P.  N.
of  over  (i.8  as  determined  from  the  unstored  sample.  This  well  had  a
M.  P.  N.  of  49  from  the  unstored  samjjle,  a  M.  P.  N.  of  from  the
sample  that  was  stored  for  24  hours,  and  a  M.  P.  N.  of  2  from  the
samjile  that  was  stored  for  48  hours.

Of  ()1  samples  from  sources  that  \ieldecl  colifovm  organisms  from
the  samples  that  were  examined  without  storage,  11  yielded  no  coli-
lorm  organisms  after  they  had  been  stored  for  48  hours  at  room
temperature.  Of  these  onh  one  was  from  a  source  that  had  a  M.  P.  N.
of  over  27  as  determined  from  the  unstored  sample.  This  well  had  a
M.  P.  N.  of  540  from  the  unstored  samj)le,  a  M.  P.  N.  of  7.8  from  the
sam|ile  that  was  stored  lor  24  hours,  and  a  M.  P.  N.  of  from  the
saiiijjle  that  was  stored  for  18  hours.

Disci  i.ssioN

Ij'ttle  information  was  available  conceiiiing  the  construction  of
the  wells  from  which  the  samples  were  obtained.  It  is  jjrobable  that
some  of  the  wells  are  not  so  constructed  as  to  avoid  the  entrance  of
surface  pollution.  Allowing  for  the  jjresence  of  some  wells  of  this
tvpe  in  the  test  grouj),  it  is  still  evident  that  much  of  the  pollution
can  only  be  ascribed  to  the  geological  features  of  the  region.

It  may  be  concluded  that  comparatively  lew  unpolhned  wells  exist
in  the  area  studied.  Only  15  per  cent  of  the  wells  studied  were  un-
j)C)lluiecl  on  the  basis  of  the  coliform  test  as  judged  by  a  single  sampl-
ing.  High  ])late  comUs  indicate  that  some  of  these  wells  might  be
found  to  be  polluted  at  certain  times  if  a  series  of  samjjles  were  to  be
examined.

The  results  obtained  with  the  stored  samj)les  emphasize  the  im-
portance  of  the  Standard  Methods  limitations  on  the  storage  ol
samples.  Quantitative'  results  to  indicate  the  extent  of  |)olluli()n  are
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almost  worthless  on  samples  that  have  been  stored  tor  24  hours  or
more  at  room  temperature.  Qualitatively,  pollution  can  usually  be
detected  with  samples  that  have  been  stored  under  these  conditions,
provided  the  extent  of  the  polkition  is  comparatively  great.  Positive
residts  on  stored  samples  may  be  trusted  btit  negative  results  should  be
looked  upon  with  suspicion.

Summary

Samples  of  water  from  73  wells  in  four  Central  Kentucky  counties
have  been  examined.  Of  these  wells  50  were  found  to  be  heavily
polluted,  and  12  to  be  lightly  polluted,  as  judged  by  tests  for  coliform
organisms.  High  plate  counts  indicate  that  some  of  the  remaining  1  1
wells  should  be  viewed  with  suspicion  pending  further  investigation.
The  high  degree  of  pollution  of  well  waters  in  Central  Kentucky  is
associated  with  the  predominantly  limestone  formation  of  the  region.
No  correlation  coidd  be  established,  however,  between  the  quality  of
the  well  water  and  the  depth  of  the  well  or  the  formation  in  which  the
well  was  located.

Studies  on  the  effect  of  storage  of  samples  of  well  water  at  room
temperature  before  examination  emphasizes  the  importance  of  follow-
ing  Standard  Methods  provisions  on  the  handling  of  samples  if  correct
results  are  to  be  obtained.

References

Hutchison,  D.  1943.  The  incidence  and  significance  of  antagonists  to  Escherichia
coli  in  water  with  respect  to  Standard  Methods  procedures.  Thesis,  Univ.  of  Ky.

Public  health  service  drinking  water  standards  and  manual  of  recommended  water
sanitation  practice.  1943.  Public  Health  Reports  58.  69-111.

Sanitation  manual  for  ground  water  supplies.  1944.  Public  Health  Reports  59'-
139-177.

Standard  methods  for  the  examination  of  water  and  sewage.  Ninth  edition,  1946.
American  Public  Health  Association,  New  York,  N.  Y.

'  44



Cartin, Rafael A. and Weaver, R H. 1949. "A Bacteriological Survey of Well
Waters From Four Central Kentucky Counties." Transactions of the Kentucky
Academy of Science 13(1), 38–44. 

View This Item Online: https://www.biodiversitylibrary.org/item/106293
Permalink: https://www.biodiversitylibrary.org/partpdf/336653

Holding Institution 
Smithsonian Libraries and Archives

Sponsored by 
Biodiversity Heritage Library

Copyright & Reuse 
Copyright Status: Permission_to_digitize_granted_by_rights_holder
Rights: https://www.biodiversitylibrary.org/permissions/

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 10 January 2024 at 19:58 UTC

https://www.biodiversitylibrary.org/item/106293
https://www.biodiversitylibrary.org/partpdf/336653
https://www.biodiversitylibrary.org/permissions/
https://www.biodiversitylibrary.org

