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PUMPING   TESTS   AT   THH   G00DYEAR   TIRE   AND   RUBBHR   COMPANY,
TOPEKA,   KANSAS

Goodyear   Tire   and  Rubber   Company  located   in  section  13,   T®   11   S.,

R.15  E.,   in  north  Topeka  obtains  its  water  supply  from  7  drilled  wells

in  the  terrace  deposits  of  Kansas  Valley.     The  uells   are  approximately

80  feet  deep  and  furnish  a  total  of  about  i,800  gallons  of  water  per

minute .

During  the  f all  of  1957  five   observation  wells  were  constructed  by  ...

Layne  l/Vestern  Company.     These   observation  wells  were  constructed  with

2-inch  pipe  ha.ving  a  sandpoint  at  the  base.     An  observation  well  was

located  at  a.  distance  of  loo  feet  from  each  of  five  of  the  production

wells. .   The  location  of  the  production  wells   and  observation  wells  are

shorn  in  Figure  i.

A.  series   of  pumping  tests  to  begin  on  January  6,.1958  were   scheduled.

The  pumping  tests  were  made  to  determine  the  transmissibility  and  storage

coefficients  of  the  waterJbearing:  material.    If  the  transmissibility  and

storage  coefficients  are  knoim,  the  drai.nJdoun  of  'the  water  table  with

respect  to  distance  frori  the  pumping  wells   and  time  can  be  Computed.

Hence,. the  mutual   interference  of  the   pumping  wells   and  the  effect  of

the  pumping  wells  on  the  water  table  adjacent  to  the  plant  area  can  be

de te rmine d . .
LJ

The  puniping  tests  were  scheduled  so  as  not  to  affect  the  regular

operations  of  the  plant.     Six  wells  operating  continuously  furnish  the

water  needs  of  the  plant.     The  schedule  was  arranged  so  that  the  well

to  be  tested was  idle  from  Saturday  until  the  beginning  of  the  test

shortly  after  noon  on  the  following  I\`Ionday.     Other  wells  were  either



pumped  at  a  steady  rate  from  Sunday  until  the  end  of  the  test  or  were

kept  off  during  the  test.    Although  pumping  conditions  remained

unchanged  for  at  least  24  hours  preceding  the  tests,  the  water  levels

in  the  observation  wells  were  still  rising  or  falling  slightly  in

®r;sponse  to  previous  punping®

The  pumping  tests  were  made  at  the  request  of  the   Chief  Engineer,

Division  of  TI-`jater  Resources   of  the   State  Board  of  Agriculture.     They

were   made   by   C.   t'-®   Lane.,   C.   Ko   Bayne,   8®   L.   G.   Henderson,   E.   L.   Reavis,

1'.\Jm.   Gellinger,   K.   D®  Wahl,   and  V.   C.   Fishel   of   the   Ground  F`Jater   Branch,

Federal   and  Kansas   Geological   Surveys,   and   Guy  Gibsc)n  and  Ed  Schrock

of  the  Division  of  lJ-I...ater  Resources   of  the   State   Board  of  Agricultureo

The   pumping  tests  were  coordinated  with  the  plant  operations  through

Verne  Alt>ert,   Engineer   of  Goodyear  Tire   and  t{ubber  Co.

The  f irst  test  iIvas  made  by  pumping  well  7  at  a  rate  of  410  gpm

beginning  at  1:50  p.in.   on  January  6.     1/`,rater-level  measurements  made

during  this  test  were  as  follows:

Observation  well  lA,  located  loo  feet  north  of  well  1.    Depth

70.i  feet.  Measuring  point  top  of  2-inch  coupling  which  is  i.8  feet

above  land  surface.

Date                              Time                De pthfggtwate r ,            Remarks

Jan.   6,1958               9:30   a.in.
10 : 06
10: 32
10:55
11€19
1|s44

`          36.55
56 . 59
56 .43
36 .45
56 .47
36 . 50

12€25.. p;in..                  36.55
1350
2,:10                                   36®55

Jan.   8,1958            1l:2.6.  a.in.               37.00

21

Well  i  was  pumping

lr`j'ell   7  turned  on.



01]servation  well  4A,   located<:loo  feet  north  of  vJell  4®     Depth

73.9  feet.     Measuring  point  top  of  2-inch  coupling  which  is  1.6  feet

above   land   surface®

Date                              Time                Depthfggtwate r ,            Remarks

Jan®   6,1958                 9

Jam.   8,1958             i
Jam.13,1958          1

4:1   a.m®                   55.02

30  p.in.

55. 07
35.12
35.19
35.24
35.27
35 . 2 5

35. 27
35  a.in.                35.52
50  a.in.                35.65

1ifell   4  was   pumping

V\j.ell   7  turned  on

Observation  well   5A,   located  100  feet  east  of  well   5.     Depth  78.I  feet.

Measuring  point  at  top  edge   of'  2-inch  coupling  which  is  2.2  feet  above

land  surface.

Date Time                Depthfggtwate r ,            Remarks

Jam.   6,1958                9

Jen.   8,   1958

31.25
51. 52.
51. 51
31 . 52
31. 51
31. 50
31. 50
31.47
31.48
31.46
31. 51

31. 53
51.53
51. 55
51. 52
51.47
31.48
31. 37

lifell   5  was  pumping

Well  7  turned  on



Observation  well  6A;  located  Ilo  feet  east  of  well  6.     Depth  76.6  feet.

Measuring  point  top  of  2-inch  coupling  which  is   2®3  feet  at)ove  land

surf ace .

Date

Jam.   6,   1958

Jar.   8j   1958

Time                Depthf8gtwater 3            Remarks

a®m.                   32.38
52 , 35
32. 30
32.29
32.28
32 . 26
32 .21

52 . 20
32 . 2 0
52 .19
32 .18
31. 96

•    Yfo1116   not   pumping

1fi,OIL   7   turned   on

Observation  well  7A,   located  loo  feet  south  of  well   7.     Measuring

point  2-inch  coupling  which  is  1®5  feet  above  land  surface.

Date                               Time                De pthfBgtwater ,            Remarks

Jam.   6,1958                 9:25   a.in.                 52.29
10 : 02
10 : 30
10 : 52
11 : 16
11 :41

32 . 29
32 . 50
32 . 30
32 . 2 9
32 . 29

l{14   p.in.                 32.28
1!30
1!31
1!33
1:36
i:37
1!43
2131

3!00

52191
33.10
33. 09
33.10
53.10
32 . 85
32 . 84

Well   7  not  pumping

Vfell   7  turned  on

Jani   8,1958             11!20   a.in.                 35.25
12:30   p.in.                 35.22

i.,'.`i.ell  7   is  not  equipped  with  a  water  meter  and  there  was  no  way

to  check  the  rate   of  pumpin`p.  during  the   test.     The  pump  was  turned  off

4



on  January  8,  and  a  Jac.ijizzi  floiiJ  meter  installed  in  the  water  lineS

and  the  pump  turned  on  to  measure  the  discharge.     The  pumping  rate

determined  by  means  of  the  Jacuzzi  flow  meter  was  410  gpm.     The  rate

of  discharge  of  the  well  apparently  fluctuated  during  the  pumping

period,  for  there  was  a  considerable  fluctuation  in  the  water  levels.

A  reliable  value  for  the  transmissibility  could  not  be  obtained  fr.on

this  test  due  to  the  change  in  the  rate  of  dischar.ge.     The  test,

however,   indicated  a  transmissibility  coefficient  of  about  330,000

gallons  per  day  per  foot.

A  pumping  test  f or  well  6  to  begin  on  the  afternoon  of  January  13

was  scheduled.     On  the  morning  of  January  15  an  additional  observation

well  Imouri  as  68  was  constructed  at  a  distance  of  50  feet  from well  6

and   ln  line  between  wells   6   and  6A.     i.''Jell  6  a  had  a  depth  of  49  feet,

a  diameter  of  1-i  inches;  and  the  measuring  point  was  the  top  edge  of

the  pipe  and  was  loo  foot  above  land  surfacet    lJ\.roll  6   is  not  equipped

with  a water  meter  and  there  was  no  way  to  check  the  rate  of  pumping

during  the  test.     The  pump  was  turned  off  on  January  15,  a  Jacuzzi

flow  meter  installed:-in  the  water  line,  and  the  pump  turned  on  to

measure  the  discharge.     The  pumping  rate  determined  by  means'  of  the

Jacuzzi  flow  meter  was  225  gpm.

Water-level  measuremenbs  made  during  the  pumping  of  well  6  were

as  follows:

Observation  well  5A.

Date                             I ime               DepthfggtyJate r?           R6mark8

Jam.15,1958          10!53   a.in.                31.66.
12:52   p.in.                51.65
1:27
|s30
1:56

Well   5  pquping

Well. 6   turned  on



(Continued)

2L i 1 5

2,: 50
Jan®    14,1958            9:29   a®m.

10!28
12:2.7   p.m®
1:20
1:47

Jam.   15;   1958        11:10   a.in.

Observation  well  6A

31. 6 7
51.68
51 . 71
51. 7h
51. 70

51. 75
31. 76

Well  7  turned  off

Date                            Time                  De pthf8gtwater 9            Remarks

Jam.15,1958        10:30   a®m.
10: 57
12:42   p.in.
1:20
i:27
i:28    ,=L  EEiE3iiEiiiE

2:00
a!20
5ioo
3 : 30 'z3

Jam.    14,    1958        `    9119   a®m.114Z
`    10:19       }2.5-2.

32 .15
52 .15
32 .12
32 .12

52.12
32.13
52 .14
52 .15
52 . 18
52.19
52 . 22
32 . 2 5
32 . 2 8
52 . 50
32.46
52.46

i    12:16   porn.   `SGq      32.47
`    |!41         )t+5t             52.50

Jen.15j   1958     .10:55   a.in.    2L72e52.55
.12!57   p.in.   2,8rsD   52.55       .try

in

Observation  well  68

Well  6  not  pumping

Well  6  turned  on

Date                             Time           `   Depthfggtwaterj           Remarks

Jen.15,1958          11i45  a.in.
12!45  p`m.
1100

1:27:15    .2`5-
1:Z7:5o    ,$
1328=20    \.>
1:28:55     l'q
1:29:50    Z.S~
1=30           3

30.45
30`45
50.46

30.52     ,Ob
30.61    ,lf
3o.65     .\q
50.69     ,Z3
30i7l       .ZS~
&0.75     .ZJ

6

rJ    /10

QfzzS~,r,vL

-50.lr,rf/pe

r=  3o /

Th'ell  6  not  pumping

V.Iiell  6   turned  on

mE

q=z2fjp-
=   jo,,    Lt/3/wl



(Continued)

Jam.14,1958

1!84       7                   50.75
i;8ELJL~--   80.69
1i57   30                    50.75
2;!3'7    to                    30.77
2:27    470                       30.78
2i.37    74                     50.79
5!20     |13                    30.81
9:22   a.in.    i`qs     50.97

12:20   p.m®   i373     30.98
1:44                ,L\Cr7     51.o5

Jam.15,1958          10:57  a.in.   z730    51.ce
12:58  p.in.   Z8fl    51.04

Observation  well  7A

Date                             lim8               Depthf:3twater,           Remarks

Jan.13,1958          10:56   a.in.                33.66

Jam.   14,   1958

10!54     `
1!27   p®m.
1!40
h45
2:00
2.130
3.}OOv

9,35    a®m®

10 : 55
12!29   p.in.

1$20
1!56    ,

55.66

35. 50
33.60
55.62
53.61
55.60
35. 57
55 .56
33.55

3 5 . 04
Jam.15,   i958          11!15  a.in.                53.59

1ifell   7  pumping

VJell  6  turned  on

1/..Jell   7  tuned  off

Well   7  pumping

Analysis  of  Data

The  data  collected  during  the  pumping  ¢test  on well  6  were   analysed

by  modifications  of  the  formula  given  bv  lheis   in  1935  (C.  V.   Pheis,

the  relation  t)etween  the  lov`r`ering  of  the  piezometric  surface  and  the

ra.t8drand  duration  of  discharge  of  a  well  using  ground-water  storage:

[rans.  Amer.   Geophys.   Union.,   pp.   519-524,1935).

7
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lmping  T®e&e  vlth  h:ea8  Baa.   8
Coodr Tiro  Get aubbeg Cafty`any

Tq}de.  &ans&@
E5  aaa  a¢.Apf£&.   196®

c-,.a

L&etod  belco  1®  the  in£®"€ico  ca  &h®  ed@3]o  ce®®t]r®d  gop  the   t®sL®®
Altltudee  Of  cacuFing  poiBt8  chct;a  ere  clean  ®eo  level  ®&evetiotag®    &&&  depehg
Co  trateg  ha  the  aeexpanying  e®fula&1ee  cFe  bc3se  €be  cesesFftng  p®1B€.

Dfroha®8e  Bqan8uten"t®  ttiBae  udr  t!£€h  a  9  hash  ogif de®  p3®t®  ede  en  gde
l&ee  GFaete®  hatelled  ia  €be  dbechange  liGa.    6en®f@&&y®   tr®  tee  ®Figtee8
ngreed  t71thln  2  per  ®ent.    Ito  other  tJacer  cea8urlng  devi€eg  uero  eoeeide£®d
n8c@8eer"    The  ifroain®  origle®  read  h!gber  than  the  rT.nd  orlgfe®  in  all  cases.
The  di.charge  peeding8  Ii®t®d  pj®re  an  cucaage  o8  tp{e   i-ng  reading"

``.ell  W®®  8   g~   £T
Goodpeag  Tiro  and  Ru!3beF  t?Gmi cny  I-'®11   No®   8  +,'±iLc:a  wQ©   €he  pu8ped  ce2a

drFing   ha  €e®L  ace®ted  near  €ha  aot]th  centeF  ®€  the  !iRS  of  the  SEA  og  Seeei®a
13,   Tomshlp  la  South,  P.®ng®  ls  fa®t.   ia  .1.rffitme®  Ccahtz  Klna®®o     casing  a8
1.`cl`  grav®a  i`actiod  tell.  depth  80.a  feet.    Pfea8uring  {]oint  tap  Ba8t  eag®  of
easing.,   891.58  Be.o.1.,   3®80  ebeve  land  ctjrfcee  datum.

obeervat&on tJ®al  Era  / 4-fi
T®xporQry  ob8ervaSi®a  coal   aee@t®d  loo  feo€  ea®t  ®f   `|tre  I,unped  tell.   £n

the  m5   of  Lbe  8Ef  o£  S®ctico  13.  Toenshl|,   116``outh.   Raingo   13  [a®t   in  Shatimee
Counth  Kane®o.     Dhacetor  1±   1eeh.®a.   depth  47.3  foot,  ee®8tplng  point   top  o8
I.^1,',.  cou},ling,   888.85  nag.i..i.a  feee  above  Sand  8uggae®o

Obs®g"tion [t®ai  88   ,  r4

ob®ervatfon  eeu  ace®ted  !00  feet  ®aat  of  t.{`e  ixped
SE!   Of  Set!tlon  15.   Tonn8hi}.   a&  .qouth,   R®n#e   15  be8€.
®Pth   69.8?   f®®€.      F.to®®ugirm.   nain+   +~h   ^J.~ ----_ __. ,     `.~eLL'''l=; |.¥.      _   ._._.   .uu|.     r.ngaauglng   point   Cop   ®dg®   og  pit;a  Coupling.
£aet   @bo`®   land  8urfGc®.     At   1.h®   ®h-a   -a   ^t--    -

tL'ell.    £n
dlegietar

FT,p,

aes  893.24
8irmLriig
have

Tent.,®F@ry
tlun.  HE±   of   the
lit  iueh  plfro,   a
|'hLch  eeca   5.15

S  _\- -   -~__  __,,v   I.utRE  5ur[Gc®.     At   the  end  0£   €ha   t®8t   the
daiun  Bag  6CJ3.Oa  ct.8.I.     Ai   the  t.in.a  o£  £n.taBlat:ion  the  }I.r'.   d&tun
ni.®.h     lt  cos  asffirmd  in.oat  o8  the  oettleeene  Cook  placs  prior  co  ..ne
of   the  ee®t®.     Thl®  tJ®8   the  only  tl®ll   inet81led  that  sattl@!acn+.  Slay
occured.

r>b8eruaiioa I..'ell  6c    rc/
Texporary  observation  veH  lceated  40(}  fee.i  ea8€  of  ibe  put#ped  tell,   i.

the  }{r,i   Of  the  S£3   of  Seetlon  13.  Toun8hfri  "  gout.h,  fta!ir.a   19  I.a8t,   diaaeee
lf   inch  pl}e.   depth  3lo6j  €®et.     ifeasurlng  ftoirit   ro;I   of   I..ii2e   cou}`jiiriLg,   883
E!...i.  which  ueg  0.70  £eet  ®bov8     land  8url'ae®.



ounrm€ico q`'S.11  ca

sormseBt  ch.ar.eion cell  lee.ted  341.gee€ es8e  o8 tiell H"  8o  {tha

g=pe#`tffr8:¥ck¥:t£#}§=::e:&£ir:Ou=::-Bof3£#g¥ce:`:a:Lfl=£rin
2  Ltrsh  pipe,  depth  76.6  £®®t.-;tfrogesae  p®in€  top  FREe  edge  o€  pipe  eeei,ELng.
2.30  8e®C  @bee  lard  ®ur€8cc  datua,  888.31  "®8®L.

L,®&&%:#rH#c:i=#£:®±ti==:coxp=¥®.Horca8tifaf9iHi:tofa%cavi=Lni3F
bet ore  and  Ofeer  the  t®ete  €o detesoine  coy petural  etsng®e  that tiny fro  takca
plae..   Tnee€  cei&s  8ca  ceaeurerm€®  tJiil  be  li®Ced  in  the  tebuieeice.
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