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WHAT YOU SHOULD KNOW ABOUT GROUND WATER AND ITS QUALITY 

1. Opening frame Ground water  and i ts  q u a l i t y  

2 .  Faucet Ground water  is a va luab le  n a t u r a l  resource  i n  
Wisconsin t h a t  has t o  be pro tec ted  f o r  t h e  bene-, 
f i t  of t h e  economy and gene ra l  we l fa re  of t h e  
s t a t e .  

3.  GROUND-WATER USE Its importance can be e a s i l y  demonstrated by 
simple a n a l y s i s  of water-use data . .  About one 
h a l f  of a l l  water used i n  t h e  s t a t e  comes from 
ground-water sources.  

4. Major c a t e g o r i e s  T r a d i t i o n a l l y ,  four' major withdrawal uses  of 
of  water u ses  water. a r e  recognized i n  t h e  United S t a t e s :  

(1) pub l i c  ( fo r  domestic,  pub l i c ,  commercial, 
and i n d u s t r i a l  u s e s ) ,  (2 )  r u r a l  ( f o r  domestic 
and l i v e s t o c k  u s e s ) ,  ( 3 )  i r r i g a t i o n ,  and (4) 
i n d u s t r i a l .  I n  a d d i t i o n ,  ground water  can be 
used f o r  r e c r e a t i o n  (swimming and f i s h i n g  i n  
abandoned g rave l  p i t s )  and a s  a source  of  
energy (ground-water hea t  pumps). 

5. Kitchen t a p  

6. Dishwasher 

7. Clothes washer 

8. Bathroom s i n k  

9.. Bathtub 

10.. T o i l e t  

11.. Lawn s p r i n k l e r  

1 2 .  Car wash 

13. Water tower 
(Orf or d v i l l e )  

14.. Hand pump 

Ground water  is used i n  homes f o r :  

dr inking  and cooking, 

washing d i s h e s ,  

washing c l o t h e s ,  

personal  hygiene, 

ba th ing ,  

t o i l e t  f l u s h i n g ,  

lawn and garden water ing ,  and 

washing c a r s .  

However, r e s i d e n t i a l  and municipal u se ,  a l though 
t h e  l a r g e s t  of ground-water uses i n  t h e  s t a t e ,  
i s  not  t h e  only use. 

Ground water  is a l s o  used f o r  supplying 

parks  and o t h e r  r e c r e a t i o n a l  f a c i l i t i e s ,  

1 5 .  Drinking foun ta in  t r a n s p o r t a t i o n  f a c i l i t i e s ,  and 
(I  90,  r e s t  a r ea  17)  



Slide No. Narrative - -----  
16.. Industrial complex industries and commercial establishments. 

17. Farm In rural areas, in addition to domestic uses, 
ground water is used for': 

18. Watering trough livestock watering, and 

19. Irrigation rig irrigation. 

Ground water may also be used for beneficial 
uses other than water supply: 

20.. Lions Park beach for swiming in abandoned gravel pits, such as 
Lions Park in Janesville, 

and as a source of energy. 

21. Ground-water heat Ground-water heat pumps are commercially proven, 
pump year-round air-conditioning systems used for 

residential and commercial heating and cooling.. 

22. Ground-water heat A water well provides the ground water necessary 
pump arrangement to operate the heat pump.. The outgoing water 

may be discharged to a lake or stream or on the 
land surface. It is illegal in Wisconsin to 
inject the water back down a well.. 

23. Ground-water 
flooding 

However, ground water is not always of bene- 
ficial use and can be a nuisance by flooding 
underground excavations, basements, and septic 
tanks. 

24. GROUND-WATER Ground water is hidden beneath the land surface, 
MOVEMENT and its behavior is considered by many mysterious 

or occult. Contrary to popular belief, ground 
water does not flow in huge underground rivers 
and lakes,iand does not migrate thousands of 
miles through the earth.. 

25. Rock openings Ground water simply fills numerous, interconnected 
small openings: pores in sedimentary rocks (A-D), 
cracks caused by fracturing (F), or solution 
channels in carbonate rocks (E) 

26 .. Unconfined aquifer Permeable rocks that have a sufficient number of 
interconnected openings for the water to pass 
through them in amounts adequate to supply wells, 
are called aquifers. In unconfined (water-table) 
aquifers, ground water only fills the openings 
below the water table.. The water table is a free 
surface of a ground-water body, under pressure 
essentially equal to atmospheric pressure. 



S l i d e  No. - - - - - - - - - - - - -. .- 

27. Confined a q u i f e r  

28.. Artes i an  w e l l  

29. Hydrologic cyc le  

30.  Base flow 
(gaining s tream) 

31. Losing s tream 

32. Rela t ion  t o  
p r e c i p i t a t i o n  

33.  Effec t  on w e l l s  

34. E f fec t  on basements 

35. Ground-water flow 
system 

Narra t ive  - - - - . - - - - -. .- - -. -. .- - - - .- - - - - - - - 
In  confined a q u i f e r s ,  ground waeer does not  have 
f r e e  su r face ,  it completely f i l l s  a l l  openings, 
and i s  confined under p re s su re  g r e a t e r  than 
atmospheric.  

I f  t h e  p res su re  i n  a confined aqui fer  is g rea t  
enough t o  cause t h e  water  t o  r i s e  i n  a we l l  
above t h e  land s u r f a c e ,  a flowing a r t e s i a n  we l l  
r e s u l t s .  

The l a r g e  amount of  water  s t o r e d  underground i s  
an important p a r t  of t h e  hydrologic cycle-- 
cons tant  movement of water  above, on, and below 
t h e  e a r t h ' s  su r face ,  having nei ther .  a beginning 
nor  an end. Ground water  i s  d i r e c t l y  r e l a t e d  
t o  t h e  o t h e r  two b a s i c  components of t h e  
hydrologic cyc le ,  atmospheric water  and su r face  
water .  

Drainage from t h e  ground-water body c o n t r i b u t e s  
s u b s t a n t i a l l y  t o  streamflow (near ly  two t h i r d s  
of t h e  streamflow is normally con t r ibu ted  by 
ground water )  and main ta ins  i t  e n t i r e l y  during 
dry per iods .  

During per iods  of  heavy r a i n f a l l  o r  snowmelt, 
s t ream s t a g e s  r i s e ,  and t h e  water  from streams 
recharges  t h e  shal low ground-water r e s e r v o i r s .  

Ground water  is almost e n t i r e l y  dependent upon 
t h e  supply of atmospheric water i n  t h e  form of 
p r e c i p i t a t i o n . .  Its l e v e l  responds d i r e c t l y  t o  
changes i n  p r e c i p i t a t i o n ,  even though a f t e r  a 
c e r t a i n  per iod  of  t i m e ,  ranging from hours  i n  
shal low w e l l s  nea r  r i v e r  channels  t o  months o r  
yea r s  i n  deep we l l s .  

Extended pe r iods  of  low p r e c i p i t a t i o n  consider-  
a b l y  d e p l e t e  ground-water s t o r a g e  and may r e s u l t  
i n  drying-up of shal low we l l s .  

High ground-water l e v e l s  may cause f lood ing  of 
basements i n  t h e  lower.-lying a reas .  

Water from p r e c i p i t a t i o n  e n t e r s  t h e  ground-water 
system i n  recharge  a r e a s  (usual ly  i n  topographic 
h igh  a r e a s  o r  uplands) ,  moves through t h e  system 
along p r e c i s e l y  predetermined flow pa ths ,  and 
l eaves  i t  i n  d ischarge  a r e a s  (usual ly  loca ted  i n  
lowlands).  



36.. Movement of ground Movement of ground water  i n  t h e  subsurface  is  
water  very slow, from a few t e n t h s  of  a f o o t  per  year  

t o  s e v e r a l  f e e t  per day. The time r equ i red  f o r  
ground water  t o  move from recharge a r e a s  can 
range from days t o  hundreds of y e a r s .  

37. Hydrologic budget 

38. Aquifer map 

Wisconsin has p l e n t i f u l  s u p p l i e s  of ground water  
f o r  yea r s  t o  come. For example, i n  Rock County 
only  18  percent  of  t h e  t o t a l  amount of  water  
t h a t  i n f i l t r a t e s  t o  t h e  ground water  is pre- 
s e n t l y  being withdrawn. 

There a r e  t h r e e  p r i n c i p a l  water-bearing u n i t s  
( aqu i fe r s )  i n  Wisconsin: sand and a q u i f e r ,  
S i l u r i a n  dolomi te ;aqui fer ,  and sandstone a q u i f e r .  
Local ly,  Precambrian rocks a r e  used as a source  
of water supp l i e s  when o t h e r  a q u i f e r s  a r e  absent .  

39. Sand and g r a v e l  p i t  Deposits of Quaternary age, c o n s i s t i n g  of  uncon- 
s o l i d a t e d  g l a c i a l  d e p o s i t s  and stream d e p o s i t s ,  
o v e r l i e  bedrock throughout t h e  s t a t e ,  except  i n  
t h e  southwest,  so-cal led d r i f t l e s s  a r e a .  

40. Sand and g rave l  

41. Movement through 
sand and g rave l  

42. Dolomite 

43. Cracks i n  dolomite 

44. Movement through 
cracks  

45. F rac tu re  s p r i n g  

The most product ive  sources  of  water  a r e  t h e  
outwash and al luvium d e p o s i t s  i n  s t ream v a l l e y s  
and i n  bur ied  bedrock v a l l e y s ,  c o n s i s t i n g  of  
s o r t e d  and s t r a t i f i e d  medium t o  very coa r se  
sand and gravel . .  

The d e p o s i t s  of sand and g rave l  can t r ansmi t  
l a r g e  amounts of water  because of t h e  l a r g e  and 
numerous openings between t h e  g r a i n s .  

Bedrock a q u i f e r s  c o n s i s t  of sandstones and dolomites.  

Dolomites form an important a q u i f e r  i n  e a s t e r n  
Wisconsin ( S i l u r i a n  dolomite) and a r e  p a r t  of  
t h e  sandstone a q u i f e r .  

Even though dolomite appears  t o  be dense and 
massive rock, i t  con ta ins  many f r a c t u r e s  and 
cracks  .. 
Open rock f r a c t u r e s  and s o l u t i o n  channels  provide 
pa ths  f o r  ground-water movement i n  dolomite.  

The occurrence of  openings i n  dolomite is very 
i r r e g u l a r ,  and consequently, t h e  ground-water flow 
is i r r e g u l a r  a l s o .  



46. Dolomike and 
sandstone 

47. Movement through 
sandstone 

48.. Uplands 
(recharge a r e a s )  

49. Wetland 

50. Spring 

51,. Common s p r i n g  types: 
depression (top) 
and con tac t  (bottom) ; 

52. b a r r i e r  ( top)  and 
a r t e s i a n  (bottom) 

5 3 .  Gibbs Lake 
(Rock County) 

54. Allen Creek 
( a t  U.S.H. 14)  

55. Rock River 
( a t  Newville) 

The dolomite is more r e s i s t a n t  t o  weathering and 
e ros ion  than i s  t h e  sandstone. For t h i s  reason,  
many h i l l s ,  e s p e c i a l l y  i n  southwestern Wisconsin 
a r e  capped by dolomite.  However, t h e s e  caps a r e  
usua l ly  d ry ,  and sandstone is t h e  p r i n c i p a l  source  
of  water s u p p l i e s .  

I n  t h e  sandstone,  ground water moves through t h e  
openings between t h e  g r a i n s  a s  we l l  as along 
f r a c t u r e s  and j o i n t s .  

General ly,  recharge  t o  ground water  may occur 
everywhere throughout t h e  e n t i r e  s t a t e ,  p a r t i -  
c u l a r l y  i n  gen t ly  r o l l i n g ,  fo re s t ed  h i l l s  o r  
upland f i e l d s  and pas tures .  Much of t h e  ground 
water  o r i g i n a t e s  and i n f i l t r a t e s  t h e  ground wi th in  
a r a d i u s  of a few mi le s  from where i t  i s  found. 

Ground water  is discharged a r t i f i c i a l l y  by we l l s  
and dra inage  d i t c h e s ,  and n a t u r a l l y  by wetlands 

and spr ings .  

Most of t h e  spri .ngs i n  Wisconsin can be c l a s s i f i e d  
a s  depress ion  s p r i n g s  (where low s p o t s  i n t e r s e c t  
t h e  water  t a b l e )  and con tac t  sp r ings  (where water  
accumulates a t  t h e  top  of t h e  underlying imper- 
meable l a y e r ) ;  and 

b a r r i e r  s p r i n g s ,  where t h e  ground water  is forced 
t o  d ischarge  because of  t h e  changes i n  permeabi,- 
l i t y ,  and a r t e s i a n  s p r i n g s ,  where t h e  ground water  
is brought t o  t h e  su r face  through p res su re  along 
a f a u l t  ( f r a c t u r e ) .  

Eventually,  a l l  ground water ,  i nc lud ing  t h a t  
discharged through w e l l s  and sp r ings  and t h a t  
flowing i n v i s i b l y  under t h e  ground, w i l l  end up 
i n t o  

l a k e s ,  

s t reams,  

and u l t ima te ly ,  i n t o  major r i v e r s ,  t h e  v a l l e y s  of 
which a r e  t h e  major ground-,water d ischarge  a r e a s ,  



56. GROUND-WATER The n a t u r a l  q u a l i t y  of  ground water  depends upon 
QUALITY its environment, movement and source.  I n  Wiscon- 

s i n ,  t h e  chemistry of ground water  is a r e s u l t  
of  i ts  movement through and t h e  i n t e r a c t i o n  wi th  
g l a c i a l  d e p o s i t s  and sedimentary rocks  t h a t  
con ta in  l a r g e  amounts of  calcium-magnesium 
carbonate.  

57. Major c o n s t i t u e n t s  
of ground water 

Mineral compounds d i s s o l v e  when they come i n t o  
contac t  w i th  t h e  pass ing  water ,  and t h e i r  com- 
ponents d i s s o c i a t e  i n t o  e l e c t r i c a l l y  charged 
p a r t i c l e s  c a l l e d  ions .  The major ions  which 
comprise more than 95 percent  of a l l  minera l  
c o n s t i t u e n t s  d isso lved  i n  ground water a r e :  
calcium, magnesium, sodium, i r o n  and manganese 
( p o s i t i v e l y  charged p a r t i c l e s  c a l l e d  c a t i o n s ) ,  
and b icarbonate ,  s u l f a t e ,  c h l o r i d e  and n i t r a t e  
(negat ive ly  charged p a r t i c l e s  c a l l e d  anions) .  

58. Common ground-water The o v e r a l l  q u a l i t y  of ground water  i s  good and 
q u a l i t y  problems it is s u i t a b l e  f o r  most uses.  Hardness, i r o n ,  

manganese, and n i t r a t e  a r e  t h e  fou r  c o n s t i t u e n t s  
of  ground water t h a t  commonly exceed recommended 
o r  mandatory d r ink ing  water  s tandards .  Because 
t h e  p r i n c i p a l  c o n s t i t u e n t s  of ground water  a r e  
calcium, magnesium and b icarbonate ,  a l l  ground 
water  i n  Wisconsin is very hard,  and so f t en ing  
is requ i red  f o r  most purposes. P r a c t i c a l l y  
a l l  water  s u p p l i e s  i n  t h e  s t a t e  con ta in  some 
i r o n  o r  manganese. Concentrat ions caus ing  
problems f o r  domestic and some i n d u s t r i a l  u s e s  
can be  found l o c a l l y  almost anywhere i n  t h e  s t a t e .  
Thei r  occurrence i s  determined by n a t u r a l  f a c t o r s  
and cannot be cont ro l led . .  

N i t r a t e  is t h e  most common i d e n t i f i a b l e  pol lu-  
t a n t .  It is t h e  r e s u l t  of n i t rogen  f i x a t i o n  
by b a c t e r i a , .  Nitrogen is t h e  major n u t r i e n t  
f o r  vege ta t ion ,  and t h e  element e s s e n t i a l  t o  
a l l  l i f e . .  Nitrogen gas makes up about  78 per- 
cen t  of t h e  atmosphere. The p a r t  of n i t r a t e ,  
which is not  consumed by p l a n t s  o r  converted 
t o  gas by b a c t e r i a  remains i n  t h e  s o i l ,  and can 
he leached below t h e  roo t  zone i f  water  p e r c o l a t e s  
through t h e  s o i l , .  

59. The n i t r o g e n  c y c l e  



S l i d e  No. Nar ra t ive  

60. Sources of n i t r a t e  The sources  of n i t r a t e  a r e  n a t u r a l  and man-made.. 
Most n i t r a t e  i n  ground water  comes from organic  
sources (decaying vege ta t ion ,  decomposition of 
organic  ma t t e r ,  animal was te s ) ,  d i scharge  of  
sewage wastes ,  i n d u s t r i a l  chemicals,  and ni t rogen- 
based f e r t i l i z e r s . .  Lesser  amounts a r e  derived 
from p r e c i p i t a t i o n  and s o l u t i o n  of rocks.  

Higher concent ra t ions  of  n i t r a t e  occur more 
f r equen t ly  i n  r u r a l  a r e a s  where t h e  p o t e n t i a l  
f o r  t h e i r  i n t roduc t ion  t o  ground water  is g r e a t e r  
because o f :  

61. Barnyard 

62. Manure spreading  

63. F e r t i l i z i n g  

64.. Manure p i t  

65.  GROUND-WATER 
POLLUTION 

66. P o l l u t i o n  e n t r i e s  

67. P o t e n t i a l  sources  
of  p o l l u t i o n  

68. Waste-disposal 
p r a c t i c e s  

barnyard and exercise-yard dra inage ,  

spreading of manure on f i e l d s ,  

use  of f e r t i l i z e r s  and p e s t i c i d e s ,  

poorly loca ted  and cons t ruc ted  manure-storage 
p i t s  and poorly cons t ruc ted  and maintained 
shal low we l l s .  

Ground water  becomes po l lu t ed  when undes i rable  
subs tances  a r e  added t o  water by n a t u r a l  o r  
man-made processes,  which may i n h i b i t  t h e  use 
of ground water.  

Shallow a q u i f e r s  a r e  t h e  most s u s c e p t i b l e  t o  
p o l l u t i o n .  The e n t r y  of p o l l u t a n t s  t o  shal low 
a q u i f e r s  occurs  most o f t e n  by downward percol -  
a t i o n  from t h e  sources  above o r  below t h e  land 
s u r f a c e  through t h e  zone of  a e r a t i o n ,  o r  d i r e c t l y  
through improperly coas t ruc ted  o r  abandoned we l l s .  

The sources  of ground-water p o l l u t i o n  a r e  many 
and v a r i e d  because i n  a d d i t i o n  t o  n a t u r a l  pro- 
ces ses  p r a c t i c a l l y  every man's a c t i v i t y  may 
even tua l ly  c o n t r i b u t e  t o  ground-water q u a l i t y  
problems. The g r e a t e s t  p o t e n t i a l  hazard t o  
ground water  i n  t h e  s t a t e  may come from waste- 
d i s p o s a l  p r a c t i c e s ,  a g r i c u l t u r a l  a c t i v i t i e s ,  
s t o r a g e  of  chemicals on t h e  ground, s p i l l s  
and l e a k s  of t o x i c  l i q u i d s ,  and improperly 
cons t ruc ted  o r  abandoned w e l l s .  

Inadequately designed,  cons t ruc ted ,  and maintained 
waste-disposal  f a c i l i t i e s ,  such a s  dumps, land- 
f i l l s ,  su r face  impoundments of wastewater,  and 
s e p t i c  tanks ,  may a l l  c o n t r i b u t e  t o  ground-water 
p o l l u t i o n  by al lowing t h e  l each ing  of p o l l u t a n t s  
i n t o  ground water.. 



69. Dump 

70. San i t a ry  l a n d f i l l  

71. Po l lu t ion  from 
l a n d f i l l  

72. Sewage ponds 

73. Sep t i c  t a n k  
i n s t a l l a t i o n  

74. S o i l  abso rp t ion  of 
s e p t i c  tank  
e f f l u e n t  

75.. Mound system 

76. Agr i cu l tu ra l  
a c t i v i t i e s  

I n  open dumps, r e fuse  is d i r e c t l y  exposed t o  
rainwater o r  su r face  runoff .  A s  ra inwater  
i n f i l t r a t e s  through t r a s h  and garbage, i t  
accumulates a  v a r i e t y  of chemical and biolo-  
g i c a l  substances and c a r r i e s  them i n t o  t h e  
ground water .  

San i t a ry  l a n d f i l l s  a r e  cons t ruc ted  by p l ac ing  
r e fuse  i n  excavat ions and covering t h e  depos i ted  
m a t e r i a l  wi th  t h e  s o i l  d a i l y  Rainwater and 
su r face  runoff  a r e  d ive r t ed  from t h e  f i l l  a r e a  
t o  minimize t h e  contac t  of r e fuse  wi th  water 
and t h e  subsequent product ion of l eacha te .  

Water accumulates i n  most l a n d f i l l s  because 
t h e  f i l l  is more permeable than t h e  surrounding 
ma te r i a l ,  which r a i s e s  t h e  water  t a b l e  t o  form 
a mound under t h e  l a n d f i l l  s i t e . .  Under these  
condi t ions ,  only i n f i l t r a t i n g  water  can move t o  
i ts  immediate v i c i n i t y  and t h e  ex ten t  of pol lu-  
t i o n  is l imi t ed .  

S imi lar  mechanism of p o l l u t i o n  is involved i n  
t h e  seepage of wastewater from sewage ponds.. 

In  unsewered a r e a s  of t h e  s t a t e ,  t h e  d i s p o s a l  of 
domestic wastewater is accomplished through t h e  
use of s e p t i c  tanks  and so i l - abso rp t ion  f i e l d s . .  

I f  t h e  system is proper ly  i n s t a l l e d  i n  s u i t a b l e  
s o i l  and loca ted  a  s u f f i c i e n t  d i s t a n c e  from a 
water.-supply source ,  t h e  p o l l u t a n t s  a r e  removed 
o r  degraded during pe rco la t ion  through t h e  zone 
of a e r a t i o n  before  they can reach t h e  water  
supply. 

In  a r e a s  where s o i l s  have seve re  l i m i t a t i o n s  f o r  
s e p t i c  tanks ,  seepage bed is b u i l t  i n s i d e  a  
mound of sandy s o i l  f i l l  m a t e r i a l  on top  of  t h e  
o r i g i n a l  s o i l  su r face .  

Agr icul ture  may in t roduce  p o l l u t a n t s  t o  t h e  
ground water by d i sposa l  or' s to rage  of  animal 
wastes  and a g r i c u l t u r a l  products ,  by i r r i g a t i o n ,  
and by t h e  a p p l i c a t i o n  of f e r t i l i z e r s  and pes t i . -  
c ides , .  P o t e n t i a l  problems t h a t  may r e s u l t  from 
s t o r a g e  of animal waste  can be e l iminated  by 
improving manure handling and s t o r a g e  methods. 
Manure s to rage  p i t s  a r e  becoming an inc reas ing ly  
common type  of animal-waste handling f a c i l i t y .  



77. Manure p i t  - 
concre te  

78.. Manure p i t  - 
ea r then  

Some have concre te  f l o o r s  and w a l l s ,  

and some a r e  j u s t  dug from t h e  e a r t h .  

79. Spray i r r i g a t i o n  I r r i g a t i o n  may c o n t r i b u t e  t o  ground-water q u a l i t y  
problems main1.y by ca r ry ing  chemicals t h a t  a r e  
appl ied  a t  t h e  land su r face  ( f e r t i l i z e r s  and 
p e s t i c i d e s )  through t h e  s o i l  i n t o  t h e  underlying 
ground water .  

80 .  F e r t i l i z e r  rou te s  

81. P e s t i c i d e  movement 

82. Corn s i l a g e  

83. Miscellaneous 
sources of 
p o l l u t i o n  

84. Chemical s t o c k p i l e  
( J a n e s v i l l e )  

85. P o l l u t i o n  from 
s a l t  p i l e  

86. Storage tanks  
( J a n e s v i l l e )  

The ove rapp l i ca t ion  of f e r t i l i z e r s  t o  a g r i c u l t u r a l  
lands  usua l ly  r e s u l t s  i n  a  po r t ion  of  n i t rogen 
being leached i n t o  ground water .  

The ove rapp l i ca t ion  of p e s t i c i d e s  may a l s o  r e s u l t  
i n  ground-water p o l l u t i o n .  The p o t e n t i a l  f o r  
p o l l u t i o n  i s  g r e a t e s t  on i r r i g a t e d  sandy s o i l s ;  
t h e i r  i n f i l t r a t i o n  r a t e s  do not  provide  s u f f i -  
c i e n t  t ime f o r  breakdown of p e s t i c i d e s .  

Local problems can r e s u l t  from corn s i l a g e  or  
a g r i c u l t u r a l  wastes  deposSted on t h e  ground. 

Aside from t h e  p o s s i b i l i t y  of p o l l u t i o n  from 
waste-disposal and a g r i c u l t u r a l  p r a c t i c e s ,  t h e r e  
a r e  numerous o t h e r  sources  t h a t  can cause degrad-, 
a t i o n  of ground-water q u a l i t y ,  such as s t o c k p i l e s  
of so lub le  chemicals ,  l eak ing  tanks  and p i p e l i n e s ,  
s p i l l s  of t o x i c  o r  hazardous l i q u i d s ,  s a l t  used 
f o r  highway de ic ing ,  and poorly cons t ruc ted  and 
improperly abandoned w e l l s  t h a t  can in t roduce  
po l lu t ed  water  from t h e  su r face  t o  ground water.. 

Unprotected s t o c k p i l e s  of s o l u b l e  m a t e r i a l s  can 
produce l e a c h a t e  when exposed t o  r a f n .  An example 
of ground-water p o l l u t i o n  caused by s t o c k p i l e s  
i s  t h e  s a l t  used f o r  highway i c e  c o n t r o l .  

R a i n f a l l  o r  s u r f a c e  runoff  can d i s s o l v e  s a l t  
p i l e d  on t h e  land su r face ,  and p o l l u t e d  water  
then seeps  i n t o  shal low a q u i f e r s .  

Leaky or  ruptured  s t o r a g e  tanks  or p ipes  a t  indus- 
t r i a l  f a c i l i t i e s ,  bo th  above and below t h e  ground, 
a r e  p o t e n t i a l  p o l l u t i o n  sources .  These f a c i l i t i e s  
a r e  a l s o  q u i t e  o f t e n  s i t e s  of a c c i d e n t a l  or 
d e l i b e r a t e  s p i l l s .  



Slide No. Narrative 

87. Gasoline station Leakage is particularly frequent from gasoline 
(Beloit, Milwaukee service statlon and home fuel-oil storage tanks. 
Rd. at 1 90) 

88.. Leaking sewer 

89. Accidental spill 

90. GROUND-WATER 
PROTECTION 

91. How the earth 
purifies water 

92. Protection 
alternatives 

93. Well construction 

94. Pollution through 
the well 

Cracked or defective pipe sections or pipeline 
breakage or rupture can result into leakage of 
sanitary or storm sewers. Underground leaks 
may be very difficult to detect and locate, 
and they usually go unnoticed until the pollu- 
tants reveal themselves. 

Accidental spills are an unavoidable hazard 
inherest in storing and transportation of chemi- 
cals, gasoline, and toxic materials. Spills 
are most likely to occur along highways and 
railroads . 
Ground-water pollution by human activities can- 
not be completely eliminated and every effort 
should be made to effectively minimize it by 
controlling the pollution sources. 

Natural protection is provided by earth materials 
through which the polluted water passes. Pollu-, 
tants in ground water tend to be removed or reduced 
in concentration with time and distance traveled. 
Purification occurs in filtering action of earth 
materials and in chemical and biological processes. 

However, the cleansing ability of earth materials 
is not unlimited and has to be complemented by 
man's protective measures.. Ground water can be 
protected either by the control of pollution 
sources or by the protection of a water-supply 
source--the water well. It is much easier to 
prevent pol.lution from occurring than to clean 
the polluted aquifer. 

The actual construction of a water well is 
extremely important to the maintenance of good 
ground-water quality. The sanitary protection 
of the well is provided by the casing surrounded 
by the grout seal. 

If the space around the casing is not carefully 
sealed, polluted water from surface drainage 
can move downward along the exterior of the 
surface casing and pollute the well. 



95. Well d r i l l i n g  

96. Well ca s ing  

97. Pumping t e s t  

98. Sampling 

The water we l l  should be cons t ruc ted  by a  
r e g i s t e r e d  we l l  d r i l l e r .  Only those  persons 
r e g i s t e r e d  wi th  t h e  DNR and holding a  v a l i d  
permit may cons t ruc t  we l l s .  

P ro tec t ive ,  water - t ight  s t e e l  cas ing  is lowered 
i n  t h e  wel l .  

After  t h e  well is cons t ruc ted ,  a  pumping t e s t  
is performed t o  determine t h e  y i e l d  of  t h e  well. .  

Samples a r e  taken f o r  t h e  l abora to ry  t e s t i n g  of 
b a c t e r i a l  q u a l i t y  of water .  

99. Ground-water Adequate p r o t e c t i o n  of ground water  r e q u i r e s  
p ro tec t ion  progx am t h e  development of a  ground-water p r o t e c t i o n  

program. A wide v a r i e t y  of mechanisms f o r  
achieving t h e  o b j e c t i v e s  of  t h e  program is 
a v a i l a b l e :  educat ional  campaign, economic 
incen t ives ,  b e s t  management and ope ra t ion  
p r a c t i c e s ,  i n spec t ion  of  f a c i l i t i e s ,  e l iminat ing 
p o l l u t i o n  sources ,  laws and r e g u l a t i o n s  ( inc luding  
land-use c o n t r o l s ) ,  and monitoring and remedial 
a c t  ions.  

100. Closing frame For more information con tac t  t h e  Wisconsin 
Geological and Natural  His tory  Survey i n  
Madison., 


