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HORIZONTAL   DRILLING

Historv

The  Russians  were  the  first  to  use  horizontal  drilling

during  the  1950's.     At  that  time,   horizontal  wells  were

considered  technically  feasible  but  not  profitable.     Since  then

the  USSR  has  extensively  applied  horizontal  drilling.     In  the  mid

1960's  the  Chinese  reported  two  horizontal  wells.     One  pr.oduced

for  one  week  but  collapsed  because  the  hole  was  not  cased.     The

second  test  was  interrupted  by  the  cultural  revolution.

From  1970  to  the  beginning  of  1980,   horizontal  drilling  was

tried  in  Canada  by  Imperial  oil,   Ltd.,   and  Texaco  Canada,   Inc.

Results  were  not  too  successful,   however,   the  longest  horizontal

well  recorded  was  drilled  to  3,800  feet.     Horizontal  drilling  has

progressed  rapidly  during  the  past  decade  in  the  United  States,
resulting  in  hundreds  of  wells  drilled  and  successfully

completed.     In  the  mid  1980's,   Unical  Netherlands,   drilled

horizontally  from  old  wells  and  made  some  economically

successful  completions.

A  tremendous  amount  of  money  has  been  spent  to  f ind  the

proper  drilling  procedures,   best  suited  equipment,   zones  to
test,  and  the  overall  feasibility  of  horizontal  drilling.



Unfortunately,  much  of  the  information  has  been  held

confidential.     In  cases  where  production  figures  are  available,

horizontal  drilling  appears  to  be  profitable.

Service  companies  have  developed  the  equipment  used  in

successful  horizontal  drilling.     These  companies  can  and  wi.I.i

use  their  expertise  to  guide  those  who  are  considering  the

possibility  of  using  horizontal  drilling  to  increase  profits  from
marginal  oil  and  gas  zones.     Secondary  recovery  projects  are  also

potential  targets  for  horizontal  drilling.

Horizontal  Drillina  Techniaues

There  are  four  different  categories  of  horizontal  wells

broadly  classified  on  the  basis  of  the  rate  of  angle  buildup.

Three  of  these  are  shown  in  Figure  1.
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Figure  1--  Examples  of  different  horizontal  well  types
(after  Mahoney,1988)



Ultrashort  Radius:   In  this  specialized  technique   (not

illustrated  in  Figure  1) ,   high-pressure  water  jets  and  coiled

tubing  are  used  to  drill  two  inch  diameter  holes.     Angle

buildup  rates  of  goo  per  foot  are  possible.     Horizontal  drilling

is  limited  to  100  or  200  feet  into  unconsolidated  and  weak  rock

formations.     Generally,   several  holes  are  bored,   all  radiating

from  the  same  point  in  a  vertical  wellbore   (Economides,1989) .

Short  Radius:  Wells  that  drill  from  the  vertical  to  the

horizontal  in  as  little  as  47  to  74  lateral  feet  are  classified
as  short  radius  wells   (Mahoney,1988).     Lateral  penetrations  up  to

900   feet  are  typical   (Economides,1989).     Drilling  cjperatic)ns  use

specialized  equipment  that  combines  hydraulic  motors  with

nonrotating  pipe,   an  interval  drive  shaft,  and  a  drill  bit    to

develop  buildup  rates  of  1.5°    to  3°  per  feet.     I.Jogging  is  not.-.

used  in  existing  wells  without  horizontal  casing.

Short  radius  methods  have  tremendous  potential   for

application  in  older  wells  and  in  enhanced  oil  recovery  projects.
"Shallow,   tight  gas  sands  or  coal  deposits  that  produce  low

volumes  of  gas  but  have  extended  producing  lives  fit  into  this

category.     Live  examples  where  this  method  might  come  into  play

include  the  shallow  Bartlesville  reservoirs  of  southeastern

Kansas  that  lie  between  300  and  1,200   feet.     Heavy,   low  viscosity

oil  regions  in  Kansas,   Missouri,   Texas  and  California  also  apply

(Mahoney,1988   p.    49)."

Medium  Radius:   Wells  in  this  classification  have  a  radius  of

curvature  from  286  feet  to  500  feet  and  angles  of  build  between



80  to  2o°  per  loo  feet.     To  date,   maximum  borehole  horizontal

penetrations  have  been  around  1,500   feet   (Economides,1989) .

Medium  radius  wells  are  generally  employed  for  formations  at

or  below  1000  feet.     Excellent  prospects  exist  in  fields  that

cover  large  areas,   or  on  large  spacing  patterns   (as  the  Sam  Tuan

basin   in  New  Mexico  and  Texas)   and  in  tight  gas  sands.     Medium

radius  drilled  wells  can  be  horizontally  cased.

Lona  Radius:   This  system  uses  standard  oil  field  directional

drilling  technology.     The  angle  buildup  ranges  from  3°  to  8°  per

100  feet.     Depending  on  the  reach,   it  may  require  the  buildup  to

be  performed  in  two  or  three  sections.     Another  term  frequently

used  in  connection  with  deviated  wells  is  ''extended  reach."

Extended  reach  is  a  relative  term  and  is  generally  taken  to  mean

a  well  of  over  60°  to  7o°  inclination  with  a  horizontal

displacement  of  over  two  miles   (10,560  ft).     Thus,   in  the  case  of

an  extended  reach  horizontal  well,   the  horizontal  section  would

start  after  the  initial  two  mile  displacement.     An  extended  reach

well  may  not  have  a  truly  horizontal  section   (Economides,1989) .

Long  radius  wells  can  be  drilled  using  conventional  rotary

drilling  or  steerable  equipment  tools,  drill  string  and
techniques.     These  types  of  holes  can  be  used  on  offshore

platforms  and  for  reaching  under  townsites.     This  process  is  not
likely  to  be  used  in  existing  wells.

Logging  is  by  MWD   (measure  while  drilling).     Long  radius

wells  con  be  horizontally  cased.     Only  medium  and  long  radius

wells  can  be  completed  and  cemented  with  conventional

techniques .



Advantaaes  and  Disadvantaaes  of  Horizontal  Drillin

The  primary  advantage  of  horizontal  drilling  is  the

production  from  zones  with  vertical  fractures,   zones  with
variable  porosity  and  permeability  through  the  formation,   and

zones`  with  variah].e  thickness,   which  otherwise  could  never  have

been  found.     In  addition,  by  horizontal  drilling,   an  artificial

fracture  can  be  induced.     Horizontal  cores  can  give  much  better

ir`.formatic}n  of  the  homogenerty  of  the  reservoir  and  better

reserve  estimates.     Horizontally  drilled  wells  also  can  give

better  results  in  secondary  recovery  projects.

In  some  areas  coning  is  a  problem,   and  the  bore  hole  damage

caused  by  drilling  is  a  problem  or  pressure  draw  down.   Production

of  sands  wit.h  movable  fines  are  also  a  problem.

Some  Observations

When  a  company  starts  drilling  horizontal  wells  there  will

be  a  learning  period.     Initial  costs  will  be  double  that  of

drilling  vertical  holes.     After  several  years  experience  the

cost  will  be  only  about  one  third  more.  than  the  cost  of  drilling

vertical  holes.   While.  still  more  expensive  than  vertical

drilling,   horizontally  drilled  wells  may  locate  three  times  as

many  reserves  as  those  detected  by  vertically  drilled  wells.

Vertical  fractures  can  easily  be  missed  in  vertically  drilled

wells  where  horizontally  drilled  wells  may  intersect  many

vertical  fractures.



Prior  to  beginning  a  drilling  operation,   a  thorough

investigation  of  the  area  to  be  drilled  is  essential.     Subsurface

information  of  all  kinds  must  be  considered  including:

thicknesses  of  the  formation  to  be  produced,   type  of  drive,

pressures  to  be  encountered,   drill  hole  conditions,   cementation
factors  and  porosity  and  permeability  derived  from  core  data  in

the  area.     Single  shot  or  multiple  shot  geophysical  surveys  may

also  be  used.     Of  course,   after  the  first  well  is  drilled  and

Gored  through  the  target  formation,   much  more  information  will  be

available  so  further  investigation  may  or  may  not  be  warranted.

Startina  the  ProsDec±

Planning,   as  to  what  objectives  are  to  be  met  and  how  they

can  be  met,should  be  conducted  for  all  stages  of  the  drilling

operation.     First,   consider  the  vertical  portion  of  the  hole  to

be  drilled.     Surface  casing  and  then  intermediate  casing  need  to

be  set  and  cemented.   Second,   the  kick  off  point   (KOP) ,   and  the

radius  of  curvature  needed  to  reach  the  target  formation  must  be

determined.   Third,   the  optimum  amount  of  horizontal  hole  to  be

drilled  should  be  figured.     Fourth,   the  type  of  a.ompletion  and

down  hole  equipment  needed  to  f inish  the  well  also  need  to  be

cons idered .



Supervision

Rig  f loor  supervision  is  the  most  important  part  of  the

whole  operation.     The  operators'  representative  will  be  required

to  supervise  all  stages  of  operations  and  should  be  very

knc)wledgeable  of  all  elements  involved  in  horizontal  drilling.

Horizontal  drilling  places  exceptional  demands,   not  ordinarily

found  in  conventional  drilling,   upon  supervisory  personnel.

Surmarv

Because  horizontal  drilling  completions  have  been  found  to

increase  production  from  a  wide  variety  of  reservoir  types  and

conditions,   and  because  horizontal  drilling  techniques  have

advanced  over  the  last  decade,   the  use  of  this  method  is  expected

to  increase  rapidly  in  the  near  future.

There  are  guidelines  that  should  be  followed  when  choosing

candidates  for  horizontal  drilling.     Once  chosen,   the  horizontal

well  candidate  must  be  classified  appropriately--should  this  be  a

short,   medium  or  long  radius  horizontal  completion?     Next  comes

the  well  planning  and  design  phase.

Horizontal  drilling  necessitates  a  blend  of  disciplines  and

technology.and  must  be  combined  in  a  comprehensive  unit  to

obtain  practical  results.   Careful  planning  and  well  design  are

essential.     Each  horizontal  well  program  will  differ  to  some

extent  from  all  others.



Finally,  horizontal  drilling  is  a  more  delicate  procedure

than  most  conventional  vertical  dril]`ing.   Therefore,   high  quality

rig  supervision  is  an  important  consideration  when  electing  to

undertake  these  wells.   The  best  planning  and  design  cannot  make

up  for..  poor  execution.

Possible  IIorizontal  .Pro.spegts  in  Kansas

Horizontal  technology  has  typically  .been  applied  in

consolidated   ,   naturally  fractured  ca].-bonates  and  sandstone

formations.   Increased  production  results  by  exposing  more

prodLl`ctive  lengths  of  reservoir  to  the  wellbore   (Zaleski,1988) .

Below  are  the  areas  in  Kansas  that  may  be  considered  as  good

c`.andidates  for  horizontal  drilling:

1)     Shallow  Bali.Iesville  reservoirs  of  southeast  Kansas  that  lie

between   300   and  1,200   feet.

2)     Heavy,   low  viscosity  oil  regions   (Cherokee  County)   in

eastern  Kansas,   western  Missouri  bordering  Kansas  ar)d

northeasten  Oklahoma.

3)     Severely  fractured  zones  in  the  Pre-Cambrian  subsurfac,e  on

the  Central  Kansas  uplift.

4)     Severely  fractured  zones  at  the  top  of  the  Arbuckle  on

the  Central  Kansas  uplift  where  karst  topography  exists.

5)     The  upper  Viola  surface  in  south-central  Kansas,   the

fractured  area  near  the  pinch-out  of  the  Viola  against  the

Central  Kansas  Uplift.

6)   The  northern  Nemaha  anticline.



7)   The  highly  weathered  and  fractured  mississipian  subsurface

in  ceritral  and  eastern  Kansas,

topography   (caves,   sinkholes,etc.)   are  the  most  rewarding.

8)   Vertically  fracturecl  carbonate  reservoirs  in  karst

topography   (caves,   sinkholes,   stc.)   are  the  most  rewarding.

9)   Old  areas   of   abandoned  productiono

10)   Areas  of  enhanced  re.covery.

11)   Gas  p.reduction  from  vertical  fractures  in  the  upper  chalk  of

the  Smokey  Hill  member  of  the  Niobrara   (Cretaceous) .

Poor  Prospects  in  Kansas

I.Iorizontal  drillin.g  practices  should  not  be  used  in  areas

that  are  prone  to  lost  circulation.     The  practice  of  removing

recyclable  drill  cuttincjr,  and  solids  also  removes  lost

circulation  mate.ria.i.   from  the  mud  system  which  must  keep  the

weight  down  while  drilling.     So,   horizontal  wells  should  not  be

drilled  in  the  Hugoton  Embayment  of  the  Anadarko  basin  and  other

smaller.  areas  of  Kansas.



Kansas     Wel   I      Schedule

(Form    KGS-GW1-4/83)
User's     Manual

Modified      from    USGS      "Storage      and     Retrieval      of     Well      Data"
by     C.O.      Morgan     &     I.M.      MCNellis

Pamela     K.     Chaf  fee      and     Howard    G.     O'Connor

The     proposed     format     for     storage     of    water-well      data     and     some
water-quality     data      to     be     used     by     the     Geohydrology     Section     of     the
Kansas     Geological      Survey     has     been     adapted     from     an     older     U.S.
Geological      Survey,      Kansas     Well      Schedule      form.         Much      of      the
information      included     and      their      respective      input      codes      remain      the
same.         Following     are      listed      information      included     on      the      present
well      schedule      and      their       input      codes:

STATE     (column     1),      Kansas      and      bordering      states
Code                                         State

Colorado
Kansas
Missour   i

Nebraska
Ok  I  ahoma

COUNTY     (columns     2-3),

-    Countr
01                    Al   len

02                Anderson
03                Atchison
04                Barber
05                Barton
06                Bourbon
07                Brown
08                 Butler
09                Chase

alphabetic      order
Code             County_

21                    Dickinson

22                  Doniphan
23                 Douglas

24                 Edwards
25                   Elk

26                    E'   I    is

27                  EI   Isworth

28                  Finney
29                Ford

10                 Chautauqua                            30                 Franklin

Cherokee
Cheyenne
Clark
Clay
C  I  oud
Coffey
Comanche
Cowl  ey
C r aw f o r d
Decatur

Geary
Cove
G r  a h am
Grant
Gray
Greeley
Grecnwood
Ham  i  I  ton

Harper
Harvey

E±      C9Inty
41                   Haskel   I

42                Hodgeman
43                  jackson
44                 Jefferson
45                   Jewell

46                 Johnson
47                Kearny
48                 Kingman
49                Kiowa
50                Labette

Lane

L  e a  v  e nwo  r  t  h
L   i  nco  I  n

Linn

Logan
Lyon
Mcpherson
Mar   i  on

Marsha  I   I

Meade



qu#
61

62                Mitchell

63               Montgomery
64                Morris
65               Morton
66               Nemaha
67               Neosho
68                Ness
69               Norton
70              0sa8e

71                0sborne
72               Ottawa
73                Pawnee
74                   Phillips

75            Pottawatomie

S±      County
76               Pratt
77                 Rawl   ins
78                Reno
79                 Republic
80                 Rice

R  i  I  ey

Rooks
Rush
Russe'   I

Sa'   lne

Scott
Sedgwick

S ewa r  d
Shawnee
Sher   idan

Sdi      count_y_
91                 Sherman
92                Smith
93               Staf ford
94               Stanton
95                Stevens
96                Sumner
97               Thomas
98               Trego
99               Wabaunsee
A0                 Wal   lace

AI                 Washington

A2                 Wichita

A3                  Wilson

A4                Woodson
A5                Wyandotte

The      symbols      b      ln      columns      4,      7,10,12,      20,      etc.      represent      blanks
to     be     placed      in      the     computer      data      f  ile.

TOWNSHIP      (columns      5-6),       in     Kansas      all       townships      are      south      (S);
therefore,      only     the      township      number      is      needed      (right-hand

justlf  led)      and      column     7      is       left      blank.          llowever,       if      a     well       is
inventoried      in      another      state     where      townships      are      north,      an      ''N"

may      be     placed      in      column     7      instead     of     a      blank.

Examples:          01      or      bl     may     be     used      for     T.1S

23                                 is      used      for     T.23S

RANGE     (columns      8-9),      only     the      range     number       is      needed.         Right-hand

j  1,  s   t   i   f y  .
01       or      bl      =     R.1

23                            =     R.23

R^NGE,     EAST    OR    WEST    DESIGNATION
E     f or     east      ranges     =     R.

column      11)

W     for     west      ranges     =     R.23W        ,

SECTION     (columns      13-14),      only      the      section      number       is      needed.
Right-hand      justify.

01       or      #1      =     Sec.1

23                            =     Sec.      23

locATION    WITHIN    A    SECTION     (columns     15-19),     uses      the     alphabetic
SY§tem.         Left-hand\justify.         Column     19       is      reserved      for      a     well
l`umbcr      if     there      is     more      than     one     well      at      that      location.         Column
15     designates     which     |6o_acre     1/4     of      the      section      the     Well       is

located      in;      column     16     designates     which     40-acre     1/4     of      the     160-



acre     1/4;      column     17,      the     10-acre     1/4     of     the     40-acre     1/4;      and
column     18,      the     2-I/2-acre     1/4     of     the     10-acre     1/4     (if     available)

A    =    NE     1/4                  a    =    r\rv
ABC„     =    SW
ABcb2     =    SW
ABCD1      =     SE

ABCD2     =     SE

C   --   SW    \  / 4
well       1

well      2

NE      1/4     well       1

NE      1/4     well       2

D     =     SE     1/4

OWNER    OR    USER'S    NAME     (columns     21-39),     must     be      left-hand     justif  ied
and      limited      to     19      spaces.

SOURCE    OF    0M/NER     INFORMATION     (columns     41-42),     must     be      left-hand

j  us  t   i  f  i  ed.
W¢     =    WWC-5     water     well      record     well       (since     1975)

Db     =     Division     of    Water     Resources
Hb     =    Kansas     Department      of     Health     and     Environment
Ub     =     U.S.      Geological      Survey

Rb     =     reported      from     owner      or      user
Lb    =    County     Lease     map
RD     =     Rural      Directory
RW    =     reported      from     owner      or      user      and    \M^/C-5      form
RL     =     reported     from     owner      or      user     and      lease     map
Nb     =     neighbor

TYPE    OF    WELL      (columns     44-45),       left-hand      justif  ied.
DR     =     Dr   il   led

DU     =     Dug
DN     =     Driven
DD     =     Dug      and      drilled

SP      =     Spring
AU     =     Augered
UN     =     Unknown

SURFACE     ELEVATION      in      feet      above     mean      sea      level       (columns     47-52).
Column     51      must      contain     a     decimal      point.

Examples:          1231.2     =     1231.15      feet      above     msl

987.2     =    987.25      feet     above     msl



ELEVATION    ACCURACY     (column     54),      designates      to     what     degree     of
accuracy     the     surface     elevation     has     been     determined.

1      =      Instrument      level      ±0.1       foot
2     =     Instrument      level      ±1.0     foot
3     =     Topographic     map     1:24,000     scale      (7.5     minute)      ±5     feet
4     =    Topographic     map      1:24,000      scale      (7.5     minute)     ±2     feet
5     =    Topographic    map 62,500      scale      (15     minute)      ±10     feet

6     =    Topographic     map      1:100,000      scale      (elevations      are      in
meters--convert      to     feet)     ±2.5    meters     or     ±8     feet

7     =    Altimeter     ±5     feet

DATE    \l/ILL     CONSTRUCTED     (columns     56-60),     month      aiid     year     well
constructed.         Leave     blank       if      uiiknown      or      spring.

Month (columns      56-57)
CodeIT

02
03
04
05
06

Month

March
Apr   i   I

May

June
Column     58     must      contain     a     hyphen      (a      "-"

{L±L±+    (Columns      59-60),       is      represented
year      (e.g.,      50     =     1950;      63     =     1963).

Mo n  t h

July
Au  g u s  t
S e p  t emb e  r
October
No  v  emb c  r
D e c emb c  r

two      digits      Of

DEPTH    OF     WELL          in      feet      below      land      surface     datum     (lsd),       (columns
62-67).         A     decimal      point     must      be     placed      in      column     66.         For
measured      depths,      use      I)ox      in     upper      right-hand      corner      (T.D.
represents      total       depth).         When      a      spring,       leave      blank      and       indicate

spring      in      accuracy      column.         M.P.      stands      for     measuring     point.          Be

sure      to     describe      the     measuring     point       in      the      appropriate      space     o.-
schedule      sheet      and     provide     a      sketch      for       it      on     back      of      the
sheet  ,

ACCURACY     (column     69),      desi
well      depth      has      been      dcterm

nates      to     what     degree     of     accuracy     the

1      =    Measured     by      local,      state,      or      federal      water      agency     with

proper      equipment      and      training,       to     the     closest     0.1       foot.
2     =    Determined      from     an     electrical,      gamma      ray,      steel      tape,      or

other     mechanical       log,      to     nearest      foot.
3     =    Reported     by     owner     or      user,      to     nearest      foot.
4     =    Well      depth      reported      by      driller,      drillerls       log      (WWC-5),      or

water      agency,      to     closest      foot.
5     =     Estimated     by      local,      state,      or      federal      water      agency      to

closest      foot.
6     =     Spring.
7     =    Greater      than     the     value     entered
8     =     Less      than      the     value     entered

4



USE    OF    WELL     (column     71),      an     alphabetic     and     numeric     code      is
used  :
Code                           Use                                                                       Code                           Use

1                     Domestic--includes      yard                H
and     garden     watering
Stock
I  rr  igat  ion
I  ndu  s  t  r  i  a  I  --i  nc  I  ude  s
rai  I  road      uses
Public      supply--includes
schoo  I   s
Ob  s  e  r  vat   i  on
None

Test
Domest   ic      and      stock
Irrigation      and     domestic                 N
Irrigation,      domestic,

and     stock
Irrigation      and      stock
Public      supply      and

i  ndus  t  r   i  a  I

E                    Domest   ic      and
observat  ion
Stock      and     observation
Domestic,      stock,      and
observat  ion

0

P

Q

R

S
T
U

Industrial      and

observat  i  on
Public      supply     and

observat  ion
Comme  r c  i  a  I  --i  nc  I  u de  s
restaurants,     motels,
etc,
Commercial      and
observat   ion
Irrigation      and

observat  ion
Test      and     observation
Abandoned
Public      supply,

domestic,      and      stock
None      and      observation
Abandoned     and
observat   ion
Pressure      rel   ief      or

drainage     well

Municipal       supply

Unknown

WATER     LEVEL      (columns      73-79).         This      value      represents      depth      to
water       in      feet.          lt     must      be     corrected      to      land     surface      (use     box      in
upper      lef  t-hand     corner).         Column     77     must     contain     a     decimal

point.         For     water      levels      above      lsd,      place      a      '`-"      sign      in      front      of
the      value.          Leave      blank       if     unknown.
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WATER    LEVEL    ACCURACY     (column     81),     designates      the     degree     of
accuracy     of     the     water-level     measurement.

1     =    Measured     by      local,      state,      or      federal     water     agency     with

proper      equipment      and      training,     water      level       less      than     100
feet     below     lsd     to     nearest     0.01      foot.

2     =    Measured     by     local,      state,     or      federal     water     agency    with

proper     equipment     and     training,     water      level      of     100     feet     or
more     below     lsd     to     nearest     0.1      foot.

3     =     Reported     by     owner     or     user,     water      level      below     lsd      to
nearest     foot.

4      =     Reported     by     other      than      owner      or      user      (i.e.,      drillcr,
driller's      log     or     water      agency);      water      level      below      lsd      to
nearest     foot.

5     =     Estimated     by      local,      state,      or      federal      water      agency,     water
level      below     lsd      to     nearest      foot.

6     =     Pumping      level,      to     nearest      foot.
7     =    Water      level     measured     by      local,      state,      or      federal      water

agency,      above      lsd      to      nearest      0.1       foot.         A      "-"      sign      should

precede      the     water      level       in     columns      73-79.         Also     used      for
spr   lng     measurements.
Water      level      measured     by      local,      state,      or      federal      water
agency,      above      lsd     to     nearest      foot.         A     ''-"      sign     should

precede      the     water      level.         Also     used      for      spring
me a s  u  r  eme n  t  s  .
Water       le-vel      reported      above      lsd      to      nearest      foot.         A     ''-"
sign      should     precede      the     water       level.          Also      used      for
reported      spring     water       levels.

A     =    Water      level      estimated     by      local,      state,      or      federal     water
agency     above      lsd      to      the      nearest      foot.         A     ''-"      sign      should

precede      the     water      level.         Also      used      for      estimated      spring
water       level  s.

8     =    Water       level,      below      lsd,      not     measured,      reported,      or
estimated.         Leave     columns     73-79     and     83-90     blank.

C     =    Water       level,      above      lsd--including      spring,      not     measured,

reported,      or      estimated.         Leave     columns     73-79     and     83-90
b  I  ank  .

Columns      73-79     blank      =     ''dry"      if      date      is      entered      in      columns      83-90.
Examples:          31.52¢1      =    Measured     water       level      31.52      feet      (<100)      below

lsd

ilo.30b2     or      110.3¢¢2     =    Measured     water       level      110.34
feet     (|100)     below     lsd

32.00¢4     or     32.¢¢U4     =
below      lsd

-5.20¢7     or     -5.2¢¢7    =

above      I   sd.
-5.00¢9     or     -5.b¢¢9     =

above      I  sd
-5.00¢A    or     -5.b¢¢A     =

above      lsd

Reported     water      level      32     feet
by    WWC-5     water     well      record
Measured     water      level      5.2     feet

Reported     water      level      5     feet

Estimated     water      level      5     feet

6



DATE    OF    WATER-LEVEL    MEASUREMENT     (columns     83-90)
Month (columns     83-84),      numeric     code,      right-hand      justify.         Use

same     code     as      for     DATE    WELL     CONSTRUCTED     (pg.     4).         Column     85     must
contain     a     hyphen.

PL2]L    (Columns     86-87),      numeric      code,      right-hand      justify.         Use
number     of     day     of      the     month,      numbers     1      through     31.         Column     88    must
contain     a     hyphen.

¥£±i    (columns     89-90),     numeric     code,     right-hand
last      two     digits     of     year      (e.g.,      59     =     1959;      82     =

ustify.         Use

AQUIFER(S)     MATERIAL      (columns     92-96),     many     different      combinations
have      been      coded.         Additional      combinations      can      be      added      easily.
Right-hand      justify     a      single      aquifer     material       (columns      95-96).

Space      has      been     provided      for      two      aquifers      contributing      to      the
well.         Code      the     upper      aquifer     material       into     columns     92-93,      then

place     a     comma      '',"      in      column     94,      and      then      the      lower      aquifer
material      code       in     columns     95-96.

Ma  t  e  r   i  a  I

Sandstone       (Ss)

Limestone      (Ls)
Shale       (Sh)

Dolomite      (Dol)

G}'Dsum      (Gyp)

Coal

All

lr,neous       (

VI e  t  a in o  r  p h
g)
c       (Meta)

Not      determined
Ss      and      L

Dol

Gyp
Dol

Gyp
Gyp

Ma  t  e  r   i  a  I

Gyp
Gr'     St
Gr,     C'
St.      Cl

Gr'      St'      CI
Ss      and      AI

Ls      and      AI

Sh       And      AI

Dol       and      AI

Gyp      and     AI

Ss      and      Sd
Ss      and     Gr
Ss      and      St

Ss      and     CI

Ls      and     Sd
Ls      and     Gr
Ls      and     St
Ls      and     CI

Sh      and     Sd

Sh      and     Gr
Sh     and     St
Sh      and     CI

Dol       and      Sd

Dol      and

Dol      and
Dol      and
Gyp     and
Gyp     and
Gyp     and     St
Gyp     and     C'
Sandy     Sh
Ash
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Ma  t  e  r   i  a  I

Salt
Black      Sh

Co  11   u  v   i  urn

Sandy     Sh     and     Ss
Red     Sh
Glacial      Dr  ift
Glac-Fluv     Deposits
Cha  I  k
Chalk     Gr

St      and     Chalk
Chalk     Gr     and     St

Mater  i  a  I
Siltstone      (Sts)
St,     Cl,     Chalk     Gr
Anhydr  i  te
Sd     &    Chalk     Gr
Clayey     Chalk     Gr
Ch e r  t
Sts     &    Calcite     concre.
Ls     and     Chert
Sd,     Gr,      Ss
Sandy     Sh      and     Ls
Claystone      (Cls)

*Leave     blank      if     data      is      to     be      added,

AQUIFER(S)     UNIT(S)      (columns      98-104).         Geologic      units      presently
acceptable,      formal      and      informal,      and      some      units      not      presently
acceptable      in     Kansas      are      listed      and     coded.         Two      lists      are

1)      a      stratigraphic-numeric      list      on      pages      14-21,      and

)      an      alphabetic-numeric      list      on     pages      22-29.         Approximate
stratigraphic      and      alphabetic       lists,      January     1971;       list      of
abbreviations      used,      page     13.          Right-hand      justify     a      single      aquifer

unit      (columns      102-104).         Again,      space      has      been      provided      for      two
aquifers.          code      the     upper      aquifer      unit       into     columns     98-100,       then

place      a      comma      ","       in      column     101,      and      then      the       lower      aquifer      unit
code       in     columns      102-104.

SOURCE    OF    AQUIFER     INFORMATION     (columns      106-107),      left-hand

i  us  t   i  fy.
W¢     =    WWC-5     water     well      record     well       (since      1975)
WT     =    WWC-5     water     well      record      test      hole      (since      1975)
WO     =    water     well      record      (pre-1975)
Tb     =     Unspecif  ied      survey      (U.S.      or     KS.)      test      hole      (rotary     or

auger  )
TR     =    Survey     test      hole      (rotary)
TA     =     Survey     test     hole      (auger)
0#     =    Oil      and     gas      record
PS     =     Public      supply     record--includes      city,      rural      water

district,       school,      driller,      USDA

M¢     =    Measured      section
Kb     =     Driller

lN     =      Inference

Rb    =    Owner     or     user
Wl      =    \M^/C-5      and      Inference



DEPTH    TO    BEDROCK     (columns     109-114),      corrected     to      lsd,     with
decimal      point       in     column     113.         Use     columns      106-107      ''Source     of
Aquifer      Information"      tb     also     describe     the     accuracy     of     the     "Depth
to     Bedrock"      value.         Use      to.0'       in      columns      112-114       if      spring  flow

from    bedrock.

YIELD     (columns      116-119),       in      gallons      per     minute      (gpm).         Right-hand

justify.         Decimal      point     not     necessary.
Examples:          b5.5     =     5.5      gpm

101.      =      101       gpm

¢101       =      101       gpm
1000     =     1,000     gpm

YIELD     ACCURACY     (column     121),      designates      the      accuracy     of      the     yield

me a s  u  r  eme n  t  .
1      =     Estimated     by      local,      state,      or      federal      water      agency     using

pump      test      analysis.
2     =     Measured      by      local,      state,      or      federal      water      agency     with

proper      equipment      and      training,      using     measuring      devices      such
as     weirs,      flow    meters,      flumes,      etc.

3     =     Reported     by     owner      or      user.
4     =     Reported     by     other      than      owner      or      user      (i.e.,      driller,

driller's       log,      or     water      agency).

Yield      estimated     by      local,      state,      or      federal      water      agency
based      on     previous      experience,      historical       records,      previous

measurements,      etc.         May     be      signif  icantly      in      error
Minimum     value      based      on       installed      pumping      equipment.

DIAMETER    OF     CASING     (columns      123-126),       in      inches,      right-hand

justify     with      a     decimal oint       included      somewhere       in       the      value,

depending     on      the      accuracy     of      the      obtained      value.
Examples:          ¢¢5.      =     5      inch      casing

5.75     =     5     3/4      inch      casing

b36.      or      36.0     =     36       inch      casing
120.      =     120      inches      or      10      foot      diameter      dug     well



CASING    TYPE     (column     128),      uses
Code                   Casing    Type
i    Aluminum

a             Brick
C            Concrete
D              Iron     &     plastic

E            Contact     Spring
F            Galvanized     steel      &

Plast   ic

G            Galvanized      steel
H            Fracture      spring
I                 Iron       (oil        f   ield)

I               Iron     &     Galvanized      steel
K             Unknown
L             Galvanized      Steel,

plastic     &      tile
M             Brick      &      rock

an     alphabetic     code:
Code                    Casing     Type

N            None
0           Oil      barrel
P              plastic      (includes      PVC,

SR,       RMP      &     ABS)

Q           Transite      (Asbestos-
Cemen  t  )
Rock
Steel
Tile

Solution      Spring

Spring,      undifferentiated
Wood

LIFT     AND     POWER     (column     130),      an      alphabetic      and      numeric      code      is
used:

Code                    Lift     &     Power
1              Centrifugal-Electric

(C,E)
Cy  I   i  nd

Cy  I   i  nde  r-Hand
Cy  I   i  n d  e  r  -W i  n d

Cy  I   inder-Hand

Cy  ,  E  )

Code                     Lif  t      &     Power
L             Airl   ift-lnterna

Combus  t  i
M              Endl

(EC
NCyl r-Wind      &    Gasol   ine

10

(Cy  ,  H&E  )
6             Cylinder-Hand     &    Wind

( Cy  ,  Haw )
7             Cylinder-Electric     &    Wind

(  Cy  ,  E&W)
8             Cylinder-Gasoline      (Cy,G)

9             Cylinder-Gasoline     &     Hand

( Cy  ,  G&H  )
A             Jet-Electric      (J,E)

8             Turbine-Electric      (T,E)
C            Turbine-Natural     Gas

(  T  ,  NG  )
D             Turbinc~Liquid      Petroleum

Gas       (T,LPG)

Tu  r  b  i  n  e -D  i  e  s  e  I

Tu  r b  i  n  e-Ga s  o  I
Tu r  b  i  n  e-Tr ac
None      (N)

Bucket-Hand      (B,H)
Airlift-Electric      (AI.,E)

(  Cy  , W&G  )
0            Centrifugal-Natural     Gas

( C  ,  NG  \
P             Centrifugal-Liqilid

Petroleum     Gas       (C,LPG)

Q             Submcrsible-Electric

(S,E)
R            Centri

Tractor
S             Cylinde

Elect
T            Turbine
U             Unknown

ine      or

G/T)
ind     and     Jet-

V            Artes  lan

W&J   ,E  )

re

(  F  I  ows  )
W           Cylinder-Hand     &     jet-

El  ectr  ic
X            Artes   ian

Cy  ,  H&J   ,  E  )

essure     and

Subme  r  s  i  b  I  e-E  I  e  c  t  r   i  c

(Flows      &     S,E)



CHLORIDE    CONTENT     (columns      132-139),       in     milligrams     per      liter.
Right-hand      justify     and     column     138     must      contain     a     decimal

point:                                                       b¢¢P32.5     =     32.5     mg/L     CI-
¢10146.0     =     10,146.     mg/L     CI-

ACCURACY     (column     141).         This      code     designates      the      source     and      the
accuracy     of      the     chloride     concentration:

Code                                                                                             Accuracy
1                             Analysis      by     Kansas     Geological      Survey     -Geohydrology

Section     using     a      f  ield      test     kit      (corrected      for
error)   .

2                             Analysis      by     Kansas      Geological      Survey     -Analytical

Services      Section.
3                            Analysis      by     Kansas     Department      of     Health      and

E n  v  i  r  o nine  n  t
4                            Analysis      by     a     state      certif  ied     private      laboratory.
5                             Analysis      by     a      research      laboratory

SPECIFIC    CONDUCTANCE      (columns      143-147),       in     micromhos      per
ceiitimeter      at      25°C.          Right-hand      justify     with      a      decimal      point       in

column      147.           If      the      specif   ic      conductance       is      greater      than      or      equal

to      10,000,       a      decimal      point     must      be      placed       in      column      148       instead
of      a     blank:          #478.      =     478.      Hmhos/cm     at      25°C

3120.      =     3,120.      Hmhos/cm     at      25°C

10690.      =     10,690.      Hmhos/cm     at      25°C

ACCURACY,     LAB     OR     FIELD     (columns      149-150).         This      code      designates
the      source      and      the      accuracy     of      the      specif  ic      conductance      value     and
whether       it     was     measured      in      the      f  ield,      or       in     a      laboratory
setting.         Place      the      source      and      accuracy      code       in      column     149.          ln
column      150,      place      an       'FI       if      the      specif   ic      conductance     was     measured

in      the      field      at      the      point      of      sample      collection,      or      an      Ill       if       it
was     measured      some      time      later       in     a      laboratory      setting.

Code Accuracy
1                          Analysis      by     Kansas     Geological      Survey     -Geohydrology

Section     using     a     portable     conductivity     meter

(corrected     for      temperature).
2                        Analysis      by     Kansas     Geological      Survey     -Analytical

Services      Sect   ion

3                        Analysis      by     Kansas      Department      of     Health      and
Env  i  r  onmen  I

Analysis     by     a     state     certif  ied     private      laboratory
Analysis     by     a     research      laboratory
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SAMPLE    COLLECTION    DATE     (columns      152-159),      date      sample     collected
f or     the     pre
conductance     val

Month (  co  I  umns
Use      same     code     used
muS ha Voa

chloride      (columns      132-139)      and/or      specif  ic
olumns      143-147)

numeric     code,      right-hand      justify.
for     Date     Well      Constructed      (Pg.      4).         Column     154

hyphen  .
umn     155-156),      numeric      code,      right-hand      justify.         Use

ay     of      the     month,      numbers      1       through      31.         Column      157
must      contain     a     hyphen.

|£±jL    (columns     158-159),      numeric     code
Use      last      two     digits      of     year      (e.g.,      59     =

j  us  t   i  f y  .
=      1983)

OTHER    CHEM(lcAL)     QUALITY    DATA    AVAILABLE     (column     161),      numeric
code      (and     alphabetic      code      if     necessary)       to     designate      other

sources      of      chemical      quality      data      for      the      same     well      or      spring:
Code Data     Source(s)

Kansas     Geological       Survey

Kansas      Department      of     Health      and     Environment

State      certif  ied      private      laboratory
Research      laboratory
U.S.      Geological       Survey

REMARKS      (columns      163-173),       space      designated      for      an       inilividual's

(or      project's)      own      particular      ilse.

Some      space      for      additional      water-level       information,      chemical      data
and      respective      accuracies,      and      remarks      are      provided      on      the
schedule      sheet.          This       information     will       be      entered       into      the

computer      on      the      following      line      starting       in      column      73      and      erlding

(as      necessary)       in      column      173.

Space       is      provided      on      the      back      of      the      schedule      sheet      for      sketching

Water     well      construction      and/or      geology,       location      of      the     well       (or
spring)     within      the      proper      township      and      range      (scale      of      sketch      is
approximately      1:24,000),      aerial       views      of      the     well        in      relation      to

buildings,      roads,      pump,      pressure      tank,      etc.,      and      a     side      view     of
the     well       in      relation      to      any      nearby      objects      (buildings,      pump,

Pressure      tank,      etc.)      or      physical       features.         Be      sure      to      show     the
measuring     point       in      ttie      close-up      aerial      and      side      view     sketches      of

the     well.         Also       include      in      sketches      the      source      of      collected

S  amp  I   e  (  s   )   .
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List   of  abbreviations   used   1.n  Aquifer(s)   Unit(s)

Name

BASAL
BED

BRANCH

BURROAK

CA)JiBRIAN

CONGLOMERATE

CHALK

CHEYENNE

CITY

CLAY

CREEK

CRETACEOUS

DAKOTA

DEPOSITS
DEVONIAN

DOLOMITE

FALLS

FLORENCE

F 'L U \/ I A L

F.ORMATI0N

Abbrev.

GLACIALFIUVIAL                          GLAC-Fluv

13

GYPSUM

GRAVEL

GROUP

HE R I NGTON

I LL I N0 I SAN

ISLAND

I)EFFERS0N

J U RA S S I C

J U RASS I C -TR I ASS I C

RANSAN

K I Mirsw I c K

LiMESTONE

LC)\,/'EF:

\'.:-L I  ,: I ,`i i

I/.i MB E R

MIDDLE

M I S S I SS I P P I Al\'

HEBRASKAt`'
r\,r`\r`l`1,_:+I..

C) F` 0 0 ',,/  i  C  i ,^L`\

GYP

GRAY

GP

HERING

ME

M

Miss
r\' E a PA S
0f'A'`

ORD

Name

PENNSYLVANIAN

PITTSBURG
PLE I STOCENE
P E R I DOT I T E

QUARRY

QUATERNARY

QUERY
RECENT

SAND

SANDSTONE

SERIES         .
SHALE

SILTSTONE
S I L U R I AN

S P R I N GS

STAGE

STAT I 0N
SUBGR0uP

SUBSERIES

SUBSTAGE

SYLVAN

SYSTEM

TERRACE

T E RT I ARY

T R I AS S I C

UPPER

WALTER

YARMOUTHIAN

Abbrev .

PENN

P I TTS
PLEIST
PERIDOT

QUAR



STRATIGRAPHIC    -NUMERIC   LIST

UNIT

CENOZ0IC    ROCKS

NEOGENE    SYS

QUATERNARY   SYS
PLEISTOCENE    SER
U   PLEISTOCENE    SSER

0UTWASH    DEP

COLLUVIUM

RECENT    ST

HOLOCENE

ALLUVIUM

AEOLIA.N-FLUV    DEP
AEOLIAN    DEP

FLUVIAL    DEP
WISCONSINAL    ST

NEWMAI\l    TERRACE    DEP

VANKATOAN    SST

BIGNELL     FM

CARYAN    SST

TERRACE    DIP

BRADYAN    SST

BRADY    SOIL

PEORIA    FM

TAZEWELLIAN    SST

lowAN    SST
GLACIAL    DRIFT

sANGrwoiNIAN    sT
SANGAMON     SOIL

IllIN0ISAN   ST
LOVELAND     FM

CRETE     FM

BUCK    CREEK   TER    DEP

REC-ILL    ST
SANB0RN    GP

VA,\tHEr+,     FM

r\l Nr,SDo\.,ir(    rM

L     PLEISTOCENE     SSER

YARMOUTHIAN     ST

McPHERSON

YARMOUTH     SOIL

RAN    GLAC-FLUV    DEP

CODE

160
026
027
028
029

14

UNIT

KANSAN    ST

SAPPA   FM
PEARLETTE    ASH    a           .

NORTONVILLE    CLAY

GRAND    ISLAND    FM

KANSAS    TILL

CEDAR    BLUFF    TILL

NICKERSON    TILL

ATCHISON    FM

AFTONIAni    sT

AFTON    SOIL
NEBRASRAN    ST

BLANC0     FM

FULLERTON     FM     .

HOLDREGE     FM

NEBRASKA    TILL

10\`jA    P0IHT    TILL

riEBR/+SRAN     GLAC-FLUV    DEP

DAVID     CITY     FM

YARMOUTH-i`J[BRAS    ST

I/'EADE     GP

CROOKED    CREE.K    FM

ATWATER    ME

STUMP    ARROY0    ME

BALLAP`D    FM

MISS'L.ER     ME

ANGELL     ME

QUAT    0R    TERT    SYS
PLIO-PLEIST    SER

UPLAND    CHERT     GRAY

TERTIARY    SYS

PLIOCENE    SER

GILVAN     CANYON

PEXROAD     Fti`,
Y     i     I/I

OGALLALA     F-I+,

KIMBALL     ME

ASH     HOLLOW     ME

VALENTINE     ME

DELroRE    FM

CODE



STRATIGRAPHIC    -NUMERIC   LIST   (conti.nued)

UNIT

LAVERNE    FM

CALVERT   ASH   a
DELLVALE   ASH   a
FORT   WALLACE   ASH    a
RAWIINS   ASH   a

REAGER   ASH    8

REAMSVILIE   ASH    8
NEOGENE-CRET    SYS
0GALIAIA-DAKOTA
0GALLALA-CHEYENNE

0GAL-OAK-CHYN
0GAL-OAK-CHYN-JUTR
0GAL-CHYN-JUTR
MESOZ0ic    ROCKS
CRETACEOUS    SYS

GULFIAN    SER

U    CRETACEOUS    SER

MONTANA    GP

PIEP,RE     SH

BEECHER     IS    SH    ME

SALT    GRASS    SH    ME

LAKE    CREEK    SH    trE
WESRAN     SH    ME

SHARON    Sp    SH    r,I

COLORADO    GP

NI0BRARA    CHALK

SMOKY     HILL     CH    ME

FORT    HAYS    LS    ME

CARLILE     SH

CODE:LL     SS    llE

BLUE    HILL     SH    ME

FAIRPORT    CHALK    ME

GREENHORr`'     LS

3R}DG[     CR[Eh:    LS     ME

F`FE{r[R     sri     )i=

FENCEPOST     LS    a

•JETMORE     CHALK    ME

HARTIAND    SH    ME

LINCOLN    Ls    r/,E
(3RAh`'f.ROS     SH

15

UNIT

L(S)    CRET   SER
COCKRUM    SS

DAKOTA    FM

JANSSEN    CLAY    ME

TERRA   COTTA    CL    ME

0MADI    FM

CRUISE    SS    ME

HUNTSMAN    SH    ME

GURLEY    SS    ME

COMANCHEAN    SER

LS    CRET-L    CRET    SER
L    CRETACEOUS    SER

KI0WA    SH

CHAMPION    SHELL    a

CHEYENNE     SS

JURASSIC    SYS
U    JURASSIC    SER
MORRISON     FM

JUR-TRI    SYS
TRIASSIC    SYS

U   TRIASSIC    SER
00CKUM    GP

PALEOZ0IC    P`OCKS

PER)r||AN     SYS

GUADALUPIAH     SER

U    PERMIAN    SERIES

QUARTERVASTER    GP
TALOGA    FM

BIG    BASIN    FM

DAY     CREEK    DOL

WHITEHORSE    FM

KIGER    SH    ME     .

RELAY     CREEK    DOL     I/iE

iL`i;.\R|O``h'     SS     HE

L      PERr.11Ai``.     SER

IEONARDIAN    SER
•Clt.IARRONIAN    ST

NippEWALLA    GP

DOG    CREEK    FM

BIATNf      f,YP



STRATIGRAPHlc    -NUMERIC   LIST    (continued)

UNIT

HASKEW    GYP    ME

SHIMER    GYP    ME

NESCATUNGA   GYP    ME

NED    LODGE    GYP    ME

FLOWERPOT    SH

CEDAR    HILLS    SS

SALT   PLAIN   STS
CRISFIELD   SS   a
HARPER   STS
KINGMAN    STS   ME

CHIRASKIA   STS   M[
SbMNER    GP
STONE    CORRAL    FM
NINNE.CAH    SH
RUNNYMEDE    STS    ME

WELLINGTON    "
MILAN    DOL    ME

HUTCHINSON    SALT    RE

CARLTON.LS    ME

HOLLENBERG    LS    ME

WOLFCAIIPIAN    SER

GEARYAN    ST

CHASE    GP

NOLANS    LS

HERINGTON    LS    ME

PADDOCK    SH    ME

KRIDER    LS    ME

0DELL    SH
WINFIELD    LS

CRESSWELL     LS    ME

GRANT    SH    ME

STOVALL    LS    ME

COYLE    SH

GAGE     SH     ME

TOWA){DA     LS    i''',E

HOLMESVILLE     SH    t'`£

BARNESTON    LS

FORT    RIIEY    LS    ME

0KETA   SH    ME

Flop`ENCF.    LS    ME

16

UNIT

MATFIELD    SH
BLUE    SPRINGS    SH    ME..

KINNEY    LS    ME

WYMORE    SH    ME

WREFORD    LS

SCHROYER    LS    ME

HAVENSVILLE    SH    ME

THREEMILE    LS    ME

COUNCIL    GROVE    GP

SPEISER    SH

FUNSTON    LS

BLUE    RAPIDS    SH

CROUSE    LS

EASLY    CREEK    SH

BADER    LS

MIDDLEBURG    LS    ME

HOWSER    SH    ME

EISS    LS    ME

STEARh'S    Srl

BEATTIE    LS

MORRILI    LS    ME

FLORENA    SH    ME

COTTONW00D    LS    ME

ESKRIDGE     SH

GREt`10LA    LS

NEVA    LS    ME

SALEM    POINT    SH    ME

BURP`    LS     ME

LEGION     SH     ME

SAl_LYARDS    LS    i\'£

ROCA    SH

RED    EAGLE    LS

IJ01,+'E-      L\       ME-

BFrt`;FTT     sH     v!E

rTLE  ,``'r.'.'`ii-J:     ls     I.',i

joHr{sON    SH

FORAKER    LS

LONG    CREEK    LS    ME

HUGHES    CREEK    SH    ME

+'\.V,FP`lcus    LS    FIE

200
201
202
203
204

215
216
Zlti
218

219



STRATIGRAPHIC   -NUMERIC   LIST   (continued)

UNIT

ADMIRE    GP

JANESVILLE   SH
"LIN  SH  ME
OAKS    SH   ME
HOUCHEN    CR   LS    ME

STINE    SH   ME

FIVE    POINT   LS   ME
WEST    BRANCH    SH    ME

FALLS   CITY   LS
ONAGA   SH

RAWXBY    SH   1¢
ASPINWALL    LS    ME

TOWLE    SH   M=
INDIAN    CAVE    SS    a
L    PERM-U    PENN    SER

PENNSYLVANIAN    SYS

VIRGILIAN    SER

U    PENN    SER

VIRGILIAN    ST

WABAUNSEE    GP

RICHARDSON    SGP

WOOD    SIDING    FM

BROWNVIILE   IS    ME

PONY    CREEK   SH    M[

GRAYHORSE    LS    ME

PLUMB    SH    ME

NEBRAS    CITY    LS    ME

CANEYV]LLE    LS

ROOT    SH

FRENCH    CREEK    SH    ME

JIM    CREEK    LS    ME
FRIEDRICH    SH    ME

STOTLER   LS
GR,INDHAVEN    IS    ME

DRY    SH    1/,I

DOVER    LS    ME

PILLSBURY    SH

IANGDON    SH

ZEANDALE    LS
VAPLE   HILL   ls   ME

CODE

17

UNIT

WAMEG0    SH    ME

PIERSON    POINT    SH

TARKI0   LS   ME
NEMAHA    SGP            .

WILLARD    SH

EMPORIA    LS

ELMONT    LS    ME

HARVEYVILLE    SH    ME

READING    LS    ME

AUBURN    SH

BERN    LS

WAKARUSA    LS    ME

SOLDIER    CR    SH    ME

BURLINGAME     LS    ME

SACFOX    SGP

SCRANTON    SH

SILVER    LAKE    SH    ME

RUL0    LS    M£

CEDAR    VALE     SH    ME

ELM0    COAL

HAPPY    HOLLOW    LS    ME

WHITECLOUD    SH    ME

HOWARD    LS

UTOPIA    LS    ME

WINZEIER     SH    t'.iE

CHURCH    LS    ME

AARDE    SH    ME

NODAWAY     COAL

BACHELOR    CR    LS    ME

SEVERY    SH

SHAWNEE     GP

TOPERA    LS

COAL     CREEK    LS     ME

HOLT     sH     I.',E

DU     I.`,i,IS      LS      l`.`E

TURNER    CREEK     SH     ME

SHEID0h'    LS    ME

JONES    POINT    SH    ME

CURZON    LS    ME

IOWA    POINT   .SH    ME



STRATIGRAPHlc    -   NUMERIC   LIST    (continued)

UNIT

HARTFORD   LS   ME

CALHOUN    SH

DEER   CREEK   LS

ERVINE    CREEK    LS    ME

LARSH-BURR   SH    ME

ROCK    BLUFF    LS    ME

OSKAL00SA   SH    ME
0SAWKIE    LS   ME

TECUMSEH    SH

LECOMPTON    LS

AVOCA    LS    ME
KING    HILL    SH    ME

BEIL    LS    ME

QUEEN    HILL    SH    ME
BIG    SPRINGS    LS    ME

DONIPRAN    SH    ME

SPRING    BR    LS    ME

ELGIN    SS

RANWAKA    SH

STULL    SH    ME

CLAY    CREEK   LS    RE

JACKSON   PARK   SH    ME
0READ    LS
KEREFORD    LS    ME

HEuiMDER    srl    I+,E

PLATTSMOUTH    LS    ME

HEEBNER    SH    ME

LEAVENWORTH    LS    ME

SNYDERVILLE    SH    M£

TORONTO    LS    ME

DOUGLAS    GP

LAWRENCE     FM

WATHENA     S}1     ME

AMAZONIA     l.S    ME
`h`ILLIAi`J,SBURG     COAL

IRELAt{D     SS     l'iE

R0BBINS     S}1    ME

HAsr`ELL    LS    ME

STRANGER    FM

VINLAND    SH    ME

CODE

334
335
336
3-3-I

3 3 f.'

3CO

341

342
343
344

18

UNIT

WESTPHALIA   LS    ME

TONGANOXIE    SS    ME

U    SIBLEY    COAL

U    SIBLEY    COAL

PEDEE    GP

lATAN    LS    ME

WESTON    SH    ME

MISSOURIAN    ST

LAMS(NG    GP

STANTON    LS

SOUTH    BEND    LS    ME

ROCK    LAr`E    sH    ME

STONER    LS    ME

EUDORA    SH    I+iE

CAPTAIN    CR    LS    ME

\/ILAS    SH

PLATTSBURG    LS

SPRING    HILL     LS    ME

HICKORY     CR     S}1     ME

}J,=p`p`|AV,    LS    ME

KANSAS    CITY    GP

ZARAH    SGP
B0NNER    SPRINGS    SH   .

WYANDOTTE     LS              .

FARLEY   -LS    ME

ISLAND    CREErT    SH     rJ,E

ARGENTlt\'E    LS    ME

QUINDAR0    SH    ME
FRISBIE    LS    ME

LAI'E     SH

LANE-B0NNER    SP    SH

LANE-\JILAS    SH

LINN     SGP

I0LA    LS

i-i.`''TJ'"'f:    LS     ,`.',i

H'Ji\lcIE     CREEK     SH     +.,I

PAOLA    LS    ME

CHANUTE    SH  .

COTTAGE    GR0    SS    ME
THAYER    COAL

CODE

345
346

-347
348
349

350
351
.352

353
354



STRATIGRAPHIC    -   NUMERIC   LIST    (continued)

UNIT

NOXIE    SS    ME

DRUM   IS
CORBIN    CITY    LS    ME
DEWEY    LS    ME

CEMENT    CITY    IS    ME

CHERRYVALE    SH

QUIVIRA   SH    ME
WESTERVILLE    LS    ME

WEA    SH    ME

BLOCK    LS    ME

FONTANA    S}1    ME

WE.A-QUIVERA    SH    ME

BRONSON    SGP

DENNIS    LS

WINTERSET    LS    ME

STARK    SH    ME

CANVILLE    LS    ME

GALESBURG    SH

DODOS    CREEK    SS    ME

SWOPE    LS

BETHANY    FALLS    LS    ME

HUSHPUCKNEY    SH    ME

MIDDLE     CREEK    LS    ME

LADORE    SH

HERTHA    LS

SNIABAR    LS    ME

MOUND    CITY    SH    ME

CRITZER    IS    ME

COFFEYVILLE     FM

PLEASANTON    GP

TACKET    FM
KN0BTOWN    SS    ME           .

CHECKERB0AP`D    IS

SEMIN0lE     FYI

SoUT}l    pr,ourm    sH    ME

HEPLER    SS    NE
•DESM0INESIAN     SER

M    PENN    SER

DESM0INESIAN    ST
MARVATON    GP

417
418
419

420
421

19

UNIT

MEMORIAL    SH

HOLDENVILLE    SH

LENAPAH    LS
IDENBR0    LS    ME

PERRY    FARM    SH    ME

NORFLEET    LS    ME

NOWATA    SH

WALT.   JOHNSON    SS    ME

ALTAMONT    LS
WORLAND    LS    ME

LAKE    NF.OSH0    SH    ME

AMORET    LS    ME

TINA    LS

BANDERA    SH

MULBERRY     COAL

BANDERA    QUAR    SS    Vi:

PAWNEE     LS

LABERDIE     LS    )`iE

MINE     CREEK    SH     M=

MYRICK    STAT    LS    ME

ANNA    SH    ME

LABETTE    SH
WARRENSBURG    SS

ENGLEVALE     SS    ME

FORT    SCOTT    LS

HIGGINSVILLE     LS     ME     -

LITTLE    0SAGE    SH    ME

HOUX    LS    a

SUMMIT    COAL

BLACKJACK    CR    LS    ME

CHEROKEE    GP

CABANISS     F.M

EXCELL0    SH

MULKY     COAL

BREE-ZY     HILL     LS     ME

IRON    POST    COAL

STICE    COAL

WHEELER    COAL(S)

BEVIER    COAL
UMAPPED    BEGOLITH

445
447
448
449
450

462
463
¢6¢
455
456,



sTRATIGRAPHlc  -   NUMERIC   LIST    (continued)

UNIT

VERDIGRIS    LS   ME
ARDMORE    LS    ME

CROWEBURG    COAL

BROKEN    ARROW    COAL

JJNNAMED

FLEMING    COAL
UNNAMED

MINERAL    COAL
UNNAMED

SCAMMON    COAL

CHELSEA    SS    M£
PILOT   COAL
TIAWAH    LS

TEB0    CC;AL

UNNAMED      .

WIER    PITTS    COAL

KREBS    FM

sEvlLLE    Ls    pr,E
KtJIFETON     COAL

U.NNAMED

BLUE-JACKET    SS    ME

DRYW00D    COAL
Ul{NAMED

C0luMBUS    COAL

ROWE    COAL

UNNAttiED

NEUTRAL     COAL

Ut(NAhlED

LITTLE    CABIN    SS    M[

WARtiER    SS    ME

RIVERTON    COAL

UNNAMED

AT0rJ,,\r''
ATr)t,,^`h`

S:[i

AT`1,,'''\,\     ST

CHAT

UNNAJMED

MORROWAN    SER

L    PENN    SER

roRRO`w'AN    sT

504
505
506
E ill n

5 0 f `,,

20

UNIT

KEARNY    FM

PENN    BS    CON

PENN-MISS    SYS
MISSISSIPPIAN    SYS
CHESTERAN    SER

U   MISS    SER
CHESTERAN    ST
UNNAMED

MERAMECIAN    SER

MERAMECIAN    ST

STE.     GENEVIEVE    LS

ST.    Louts   LS
SPERGEN    LS

SALEM    LS
WARSAW    LS

COWLEY     FM

L    MISS    SER

0SAGIAIi    SER

0SAGIAN    ST
KEOKUCK    LS

BURLINGTON    LS

REEDS    SPRING    LS

ST.    JOE    i-S
KINDERH00KIAN    SER

KINDERH00KIAN     ST

GILMORE     CITY     LS

SEDALIA    DOL

NORTHVIEW    SH

CHOUTEAU    LS

Col/lpTON    LS

B0ICE    SH

DEV    0R   MISS    SYS

CHATTAN00GA    S+I

pr,]SS-D[`,'    ':ys

DEvO'`'iAr\,'     sys

M    DE\/ONIAN     SER

DEV-SIL    SYS
L    SIL-M    DEV    SER

SILURIAN    SYS

L    SILURIAj`i     SER



STRATIGRAPIIIC N'UMERIC   LIST    (con.tinued)

UNIT

HUNTON    GRP

UNNAMED

UNNAMED

CHI"EYHILL   DOL
ORDOVIDIAN    SYS

U    0RDOVICIAN    SER
MAQuOKETA    (SYl)    SH
M   0RDOVICIAN    SER
VIOLA    (KIMM)    LS

SIMPSON    GP

PLATTEVILLE    "
ST..    PETER   SS
UNNAMED

L    0RDOVICIAN    SER

ARBuCKIE.   GP

COTTER   col
JEFFERSON    CITY    DOL

COTTER-JEFF   C   col
ROUBIDOUX     FM

GASCONADE    col

VAN    BUREN    FM

GUNTER    SS    ME-

ORD-CAM    SYS

L    0RD-U    CAM    SER

EMINENCE    col

CAI'lBRIAN    SYS

U    CAIIBRIAN    SER

B0NNETERRE    D0l
HONEY    CREEK    LS

LAMOTTE    (REAGAN)     SS

LAMOTTE    SS
REAGAN    SS

PENh'-CAM    SYS

GRANITE    WASH

PRECAM,BRIAN     R()CKS

PRECAI'iBRIAN    SYS

UN D I F FERENT I AT ED

NEWMAN    TERRACE    DEP

ALLUVIUM

HILLS    POND    PERI0DO

561
562
563
564-
565

566
567
568
569-
570

'21

UNIT

NEOGENE-CRET    SYS

lscRET-LCRET   SER  .
JUR-TRI    SYS
L    PERM    U    PENN    SER

PENN-MISS    SYS

MISS-DEV    SYS
DEV-SIL    SYS

0RD-CAM   SYS
COLLUVIUM

BLANK

NOT .  DETERMINED



ALPHABETIC    -    NUMERIC   LIST

UNIT

AARDE    SH   ME
ADMIRE    GP
AEOLIAN    DEP
AEOLIAN-FIUV   DEP
AFTON    SOIL

AFTONIAN   ST
•ALIUVIUM

AMAZONIA   LS   ME
AMERICUS    LS   ME
AMORET    LS   ME         .

ANGELL    ME

ANNA    SH    ME
ARBUCKLE    GP

ARDMORE    LS    ME

ARGENTINE    IS    ME

ASH   HOLlow   ME
ASPINWALL    IS    ME

ATCHISON    FM

ATORAN    SER

ATORAN    ST

ATOKAN-(BENDIAN)    ST
ATWATER.  ME
AUBURN    SH

AVOCA    LS    ME

BACHELOR.   CR    LS    ME

BADER    LS

BALLARD    FM

BANDERA    QUAR    SS    ME

BANDERA    SH

BARHESTON    LS

B EATT I E

BEECHER

BEIL     LS

8 I N N E TT

a:P.``(    LS

BET}IANY     FALLS    IS    t'iE
•BEVIER    COAL     .

BIG    BASIN    FM

BIGNELL    FM

BIG    SPRINGS    LS    ME

507
050
273
314

.292

22

UNIT

BLACKJACK    CR   LS    ME
BLAINE    GYP

BLANC0    FM      .

BLANK

BlocK   IS   ME

BLUE    HILL    SH    ME

BLUEJACKET    SS    ME
BLUE.   RAPIDS    SH

BLUE    SPRINGS    SH    ME

B0ICE    SH

B0NNER    SPRINGS    SH

B0NNETERRE    DOL

BRADY    SOIL

BRADYAN    SST

BREEZY    HILL     LS    ME

BRIDGE     CREEK    LS    ME

BROKEN    ARROW    COAL

3R0i'isoN    SGP

SF{OWWILLE     LS    iv,E

BUCK     CREEI(    TERR

BURLINGAME    LS    ME

BURLINGTON    LS

BURR    LS    M=

CABA,\i`  ISS     Fr.`,

CALHOUN     SH

cAivE.RT    Asrl    8

CAMBRIAN     SYS

CANEYVILLE     LS

CANVILLE     LS     ).'.i

CAPTAIN     CR     LS    i\`iE

C+`\RLILE     Sh`

CARLTON    LS    ME

CARYAtJ     SST

CEDAF     HILl.S     SS

C:DAi      i:,LU,-:`S     TI'i_L

CEDAh    VALE     Sh    ME

CEMENT    CITY    LS    ME

CENOZ0IC    ROCKS

CHAMPION    SHELL    a

CHANUTE    SH

461
139
042
599.
395

277
533-
212
463
305

088
16]

013
145
`164



AIPHABETIC   -   NUMER!C   LIST    (continued)

UNIT

CHASE   GP
CHAT
CHATTAN00GA   SH
CHECKERB0ARD    LS

CHELSEA   SS    ME

CHEROKEE    GP

CHERRYVALE    SH

CHESTERAN    SER
CHESTERAN   ST
CHEYENNE    SS

CHIMNEYHILL    col
CH.IRASKIA   STS    ME
CHOUTEAU   LS

CHURCH    LS    ME

CIMARRONIAN    ST

CLAY.  CREEK   IS    ME
COAL.   CREEK    LS    ME

COCKRUM    SS

CODELL    SS    M£

COFFEYVILLE    FM

COLLUVIUM
•COLORAD0    GP.       .   `

COLUMBUS    COAL

COMJINCHEAN    SER

COMPTON    LS

CORBIN    CITY    IS    ME

COTTAGE    GRO-SS    RE

COTTER    col
COTTER-JEFF    C    DOL
COTTONW00D    LS    ME

COUNCIL     GROVE    GP

COWIEY    FM

CRESSWELL     LS    ME

CP`ETACEOUS    SYS

CRETE    "

CP`lsFIELD    SS    a

CRITZER    LS    ME

CROOKED   CREEK    "
CR0lJSE    LS
CROWEBURG    COAL

23

UNIT

CRUISE    SS    ME

CURZON    LS    ME

DAKOTA    FM

DAVID    CITY    FM

DAY    CREEK    DOL

DEER    CREEK    LS

DELLVALE    ASH    8

DELMORE     FM

DENNIS    LS

DESM0INESIAN    SER

DESM0INESIAN    ST

DEVONIAN    SYS

DEV   0R    MISS    SYS

DEV-SIL    SYS

DEWEY    LS    ME

COCKUM    GP

CODDS    CREEK    SS    ME

DOG    CREEK    F,V,

00NIPHAN     SH    ME

DOUGLAS    GP

DOVER    LS    ME

COYLE    SH

DRUM    LS

DRY    SH    ME

DRYW00D    COAL

DU    B0IS    LS    ME

EASLY    CREEK    SH

EISS    LS    ME

ELGIN    SS

ELM0    COAL

ELIJioNT     LS    ME

EMINENCE    col

EMPORIA     LS

ENGLEVALE     SS     ME

EL``Vli'\£      I:P`F_EK     LS     }I',:

ESKRIDGE     SH

EUDORA    SH    ME

EXCELL0    SH

FAIRPORT    CHALK    ME

FALLS    CITY    LS

208
358
464
091
?33



ALPRABETIC   -NUMERIC   LIST   (continued)

UNIT

FARLEY    LS   ME
FENCEPOST   IS   a
FIVE   POINT   LS   ME
FIEMING   COAL
FloRENA   SH   ME

FLORENCE   LS   ME

FLOWERPOT   SH
FL-UVIAL   DEP
FONTANA   SH   ME
FORAKER   LS

FORT    HAYS    LS    ME

FORT    RILEY    LS    ME
FORT   SCOTT   LS
FORT   WALLACE    ASH    a

FRENCY    CREEK    SH    M£

FRIEDRICH    SH    M£

FRISBIE    LS    ME.

FULLERTON    FM

FUNSTON    LS

GAGE    SH    ME

GALESBURG   SH
GASCONADE    DOL
GEARYAN    ST
GILMAN  -CANYON

GILMORE    CITY    IS

GLACIAL    DRIFT

GLEh'ROCK    LS    ME

GRANDHAVEN    LS    ME

GRAND    ISLAND    FM
GRANEROS    Sll

GRANITE    WAstl
GRANT    SH    ME

GRAYHORSE    IS    ME

GREEiNHORN     LS

GRENOLA    LS

GUAOALuPIAt\    SER

GULFIAN    SER

GUNTER    SS    H£
GURLEY    SS    ME

HAylLIN    SH    ME

583
175

248
09?
2()(-)

24

UNIT

HAPPY    HOLLOW    LS
HARPER   STS
HARTFORD   LS
HARTLAND    SH

RARVEYVILLE

HASKELL    LS    ME

HASKEW    GPY    ME

HAVENSVIILE    SH    ME

HAWXBY    SH    ME

HEEBNER    SH    ME

HEPLER    SS    ME

HERINGTON    LS    ME

HERTHA    LS

HEUMADER    SH    ME

HICKORY    CR    SH    ME

HIGGINSVILLE    LS     ME

HILLS    POND    PERIDOT

HOLDENVILLE     SH

HOLDREGE     FM

HOLLENBERG    LS    ME

HOLMESVIILE    SH    ME

HOLOCENE

HOLT    SH    ME

HONEY    CREEK    LS

H00SER    SH.  ME

HOUCHEN    CR    LS    ME

HOUX    LS    a

HOWARD    IS

HOWE     LS     ME

HUGHES     CREEK    SH    ME

HUNTON    GRP

HUNTSMAN     SH    ME

HUSHPuCKNEY    SH    ME

HUTCHINSON     SALT     ME

IA`;-AN      LS     I+,E

IDENBR0    LS    ME

ILLIN0ISAN    ST

INDIAN    CAVE    SS    8

10LA   LS

|r\wAN    SST

180
131

297.
578
201

430
023
238
378
019



ALPHABETIC   -NUMEP.IC   LIST   (continued)

UNIT

IOWA   POINT    SH    ME     .
IOWA   POINT   TILL
IRELAND    S`S    ME

IRON    POST   COAL
ISLAND   CREEK   SH    ME

JACKSON    PARK    SH    ME

JANESVILLE   SH
JANSSEN   CLAY   ME
JEFFERSON   CITY    DOL
JETMORE    CHALK   ME

JIM   CREEK    LS    ME
JOHNSON    SH
JONES    PdlNT    SH    ME
JURASslr,   SYS
JUR-TRI    SYS

KANSAN    ST
KANSAS    CITY    GP

KANSAN    GLAC-FLUV    DEP

KANSAS   TILL
KANWAKA    SH

KEARNY    FM

KEOKUCK    LS  .

KEREFORD    LS    prlE

KIGER    SH    ME

KIMBALL    tvl,E

KINDERH00KIAN     SER

KINDERH00KIAN    ST

KING    HILL     SH    ME

KINGVAN     STS    ME

KINGSDOWN     FM

KINNEY     LS    ME

KI0WA    SH     .

KNIFET0i`l    COAL

KJ`'OBTfj'nT`.      S>S      IJ'lE

r`Rrp`S,    r)J,

KRIDER    LS    M£

LABERDIE    LS    )'iE

LABETTE    SH

LADORE    SH

IAKE    CREEK    SH    tt,E

25

UNIT

LAKE    NEOSH0   SH   ME

LAMOTTE    SS
LAMOTTE    (REAGAN)    SS
LANE    SH
LANE-B0NNER    SP    SH

LANE-VILAS    SH
LANGDON    SH

LANSING    GP   .

LARSH-BURR    SH    ME

LAVERNE    FM

LAWRENCE     FM

LEAVENWORTH    LS    ME

LECOMPTON    IS
LEGION    SH    ME

LENAPAH    LS

LEONARDIAN     SER

LINCOLN    LS    ME

LINN    SGP

LITTLE    CABIN    SS     i\1E

LITTLE    0SAGE     SH    YiE

LONG    CREEK    LS.ME

LOVELAND    FM

L    CRETACEOUS    SER

L(S)     CRET    SER

L(S)   -CRET-L    CRET_SER

L    MISS    SER

L    0RDOVICIAN    SER

L    0RD-U    CAM    SER

L    PENN    SER

L    PERMIAN    SER

L    PERM-U    PENN    SER

L    PLEISTOCENE    SSER

L    SIBl.EY    COAL

L     SIL-M    DE\'    SER

L     SILUP`IAN     SER

MANKATOAN     SST

MAPLE    HILL    LS    ME

MAQuOKETA    (SYL)     SH

IMRLOW    SS    ME

RARVATON    GP

529
564
573
512

134



ALPHABETIC   -   NUMERIC   LIST   (continued)

UNIT

VATFIELD   SH
McPHERSON
MEADE    GP

NED    LODGE    GYP    ME
MEMORIAL    SH

MERAMECIAN    SER

MERAMECIAN    ST
rJi,ERRIAM    Ls    ME

MESOZ0IC    ROCKS     .
MIDDLEBURG    LS    ME

\

MIDDLE    CREEK    LS    ME

M    DEVONIAN    SER

M   0RDOVICIAN    SER
M    PENN    SER

MILAN     DOL    ME

MINE    CREEK    sH    pr,E

MINERAL     COAL

MISSISSIPPIAN    SYS

MISS-DEV     SYS

MISSLER    lt'i[

MISSOURIAN    ST

roNTANA   Gp '
MORRILL     LS    ME

MORRISON    FM

MORROWAN     SER

MORROWAN     ST

MOUND    CITY     SH     ME

r,uLBERRy    COAL

MULKY     COAL

MUNCIE     CREEK     SH     ME

MYRICK    STAT    LS    M=

NEBRAS    CITY    LS    ME-

NEBRASKAN    ST
r`'EBRAsxA   TILL
NED    GLAC-FL\lv     0EP

riEVAHA    sop
NEOGENE-CRET     SYS

NEOGENE     SYS

NESCATutlGA    GYP    ME

NEUTRAL    COAL

26

UNIT

NEVA    LS    ME

NEWMAN    TERRACE    0EP

NICKERSON    TILL

NINNESCAH    SH

NI0BRARA    CHALK

NIPPEWALLA    GP

NODAWAY    COAL

NOLANS    LS

NORFIEET   LS    ME
NORTHVIEW    SH

NORTONVIILE    CLAY

NOT    DETERMINED

NOWATA    SH

NOXIE    SS    ME

OAKS    SH    ME

0DELI    SH
0GALLALA    Ft+i

OGALLALA-DAKOTA

CGALLALA-C}i=yEI\'r,'E

0GAL-OAK-CHYN

0GAL-OAK-CHYN-JUTR

0GAL-CHYN-JUTR
0KETA    SH    ME

0VADI     Ff/I

0NAGA    SH

0RD-CAM    SYS

0RDOVICIAN    SYS

0READ    LS

0UTWASH    DEP

0SAGIAN     SEP`

OSAGIAN    ST

0SKALO0SA    SH    ME
0ZAWKIE    LS    I+iE

PADDOCK     S}1    .ME

PAIEOZ0IC    P,OCKS

PAOLA    LS    ME

PAWNEE    LS

PEARLETTE   ASH    a
PEDEE    GP

PENN    BS    CON



ALPHABETIC   -   NUMERIC   LIST   (continued)

UNIT

PENN-CAM   SYS
PENNSYLVANIAN    SYS

PENN-MISS    SYS
PEORIA    FM
PERMIAN    SYS

PERRY    FARM    SH    ME

PFEIFER    S}1    ME

PIERRE    SH
PIERSON    POINT    SH
PILISBURY    SH

PILOT    COAL
PLATTEVILLE    FM
PLATTSBURG    LS
PLATTSMOUTH    LS    ME
PIEASANTON    GP

PLEISTOCENE    SIR

PLIOCENE    SER

PLIO-PLEIST    SER

PLUMB    SH    ME

P0i`{Y     CREEK    SH    ME

PRECAMBRIAN    ROCKS
PRECAMBRIAN    SYS

QUARTERMASTER    GP

ouATERr`'ARy    Sys
QUAT    0R    TERT    SYS

QUEEN    HILL     SH    V,E

QUINDAR0    SH    M£

QUIVIRA     SH    ti`iE
RAWLINS    ASH    a

RAyT0wN    Ls    I.I,I

READING    LS    ME

REAGAN    SS
REAGER    ASH    8

REAvisvIl.LE    ASH     8

i(ECEHl     \-,i

REC-ILL     ST

RED    EAGLE    LS

REEDS    SPP`ING    LS

RELAY    CREEK    col    ME

REXROA0     Ft+,

584
585-
125

003
054

27

UNIT

RICHARDSON    SGP

RIVERTON    COAL

R0BBINS    SH    ME
ROCA    SH

ROCK    BLUFF    LS    ME

ROCK    LAKE    SH    ME

ROOT    SH

ROUBIDOUX    FM

ROWE    COAL

RUL0    LS    ME

RUNNY    MEDE    STS    ME

SACFOX    SGP

SALEM    LS
SALEMP0INT    SH    ME

SALLYARDS    LS    ME

SALT    GRASS    SH    ME

SALT    PLAIN    STS
SANB0RN    GP

SANGAMONIAN     ST

SANGAJ'ioi`l    SOIL

SAPPA    FM
SCAM;MOM     COAL    _

SCHROYER    LS    t'iE

SCRANTON     SH

SEDALIA    DOL

SEMIl{OLE     Ftt'i

SEVERY     SH

SEVILLE     LS    ME

SHARON    SP    SH    ME

sHAwriEE    Gp

SHELDON     LS    I.'iE

SHIviER    GYP    ME

SILURIAN     SYS

SILVER     LAKE     SH     ME

Sl,h``;)Sort     GP

S,MOKy     HILL     cH    I+,i

SNIABAR    LS    ti.iE

SNyDERVILLE     SH    rilE

SOLDIER    CR    SH   .YiE

SOUTH     BEND    LS    ME



ALPRABETIC   -   NUMERIC   LIST   (continued)

UNIT

SOUTH    MOUND    SH    ME

SPEISER   SH
SPERGEN  .LS

SPRING   BR    LS   ME

.SPRING    HILL    LS    ME

STANTON    LS
STARK   SH   ME
STEARNS   SH
STE.    GENEVIEVE    LS
ST.    JOE   LS

ST.    LOUIS    LS
ST:    PETER   SS
STICE    COAL
STINE    SH    ME
STONE    CORRAL    FM

STONER    LS    ME

STOTLER   LS
STOVALL    LS   t€
STRANGER    FM

STULL    SH    i`'£

STUMP    ARROYO    ME
SUMMIT    COAL

SUMMER    GP

SWOPE    LS

TACKET    FM

TALOGA     F-M

TARKI0    LS    ME

TAZEWELLIAN    SST

TEB0    COAL

TECUMSEH     SH

TERRACE    DIP
TERRA    COTTA    CL    ME
TERTIARY    SYS

TH+`\YER     COAL

TH;.``EEr/,ILE     LS     ,`.`,i

TIAWAH    LS

TINA    LS

TONGANOXIE    SS    ME

TOPERA   LS
TORONTO    LS    ME

28

UNIT

TOWANDA    LS    ME

TOWLE    SH    ME

TRIASSIC   SYS
TURNER    CREEK    SH  .ME

UNDIF.FE-RENTIATED

UNMAPPED     REGOLITH

UNNAMED

UNNAMED

UNNAMED

UNNAMED

UNNAME0

UNNAMED

UNNAIJliED

UNNAMED

UNNAMED

Uf{NAft'iED

UI\'NAMED

UNrj+\t,iED

UNNA+':ED

Url'NAY,:0

UPLAND    CHERT    GRAY

U    CAMBRIAN    SIR

U    CRETACEOUS     SER

U    JERASSIC    SER

U    }lISS    SER

U    0RD0vlclAr`'     SER

U     PEN\\     SEP`

u     PER}.'ilAN     SERIES

U    PLEISTOCENE     SSER

U     SIBLEY     COAL

U    TRIASSIC    SER

UTOPIA    LS    ME

VALENTlrJE     ME

VAN    bJ'R:N     F,v,
\/AtiLJ,:_,,,,,:,I.,,

VERDIGRIS    .LS     ME

VILAS    SH

VINLAND    SH    ME

VIOLA    (KIMMi)     LS

VIRGTLIAN    SER

118

287
063
57-i

C, I :.



AIPHABETIC   -NUMERIC   LIST   (continued)

UNIT

VIRGILIAN    ST
WABAUNSEE    GP        -

WAKARUSA   LS   ME

WALT    JOHNSON    SS    ME
tlAMEG0   SH   ME

WARNER    SS    ME

WARRENSBURG    SS

h'ARSAW   LS
WATHENA   SH    ME

WEA    SH   .ME

WEA-QUIVIRA   SH    ME
WELLINGTON    FM

WESKAN    SH    ME

WEST    BRANCH    SH    ME

WESTERVILLE    LS    ME

WESTON    SH    ME

wESTprtALIA    LS    M€

WHEELER    COAL(S)

WHITECLOUD    SH    ME

WHITEHORSE    FM

WIER   PITTS   COAL  -
WILLARD    SH

WILLIAMSBUP`G    COAL

WINFIELD    LS     .

wlNTERSET    Ls   r,I

WINZELER    SH    ME

WISCONSINAN    ST

WOLFCAMPIAN    SET

wooD    slDING    Fri
WOP`LAND    LS    t`'IE

WREFORD    LS

WYAHDOTTE    LS

'r/),',ORE    Sli    t,'£

X     I     pr,i

yAP`v,OuTH-rill;;.``/\S     ST

29

UNIT

YARMOUTHIAN    ST

YARMOUTH    SOIL

ZARAH    SGP
ZEANDALE    LS



a
Tape  Held  (ft)TapeWet(ft)

Depth tt) water#'t;TbL.:¥`:lsd(1t!t

Depth  to  u aterbel{iwlsd(ft)

Ri`cord    h}'

W|.II
Lot-ation:

®

Kansas Well Schedule

County
s,a,e:                  I :%::

Source of
Owner  lnf(). un
Elc:|.\uart.,,,I:;,  HF  Dr,,,er

Depth  t)f Well
billow  lsd  (l`t):

Dil'|`
\le:l\url.d

All,"ll,r'.`)
\'lltl.riill

Dl,I,th  ,,,
B|`drock

1'\1

Ll'`t  .t
P\,wcr:

Type
Well

of

Owner
or  User:

T.D.  Tape  Held (ft)
Length of Weight (ft)

T.D.  below  M.P.  (ft)

M . P.  3;bFo`we   lsd  tft,

T.D.  of Well
below lsd (ft)

iiiE DWR  Permit
Number:

Accurac.v in  #eeH°f|±  ye:,tee,r_ ::;t),`wl' ,sd
69        7()                                                                       71       7=

De`l.r,p,ion
ot'        M.P.:

Surface  Ele\.ation
abo\'e  msl  (ft):

Dd'e
.   Con.strui`ted

rTITTh €,:r,itf`c,rt`j

|fi Chloride
Content:

AccuracyJ:in
XI8I

•lh,'\l,     lstl

t,|. I I ' \\

il:,uur,`;:r`)f|,ifti  -
AL`L`urdL`,,  HE  cpa,`d],:`getcrhtL,.`[re`, ._Lu

1=_`'      lei     1=51=6117

Ac.`.urflcy.FHspf,:.,:,,;,,:.f,,,)I,d:,;C|fl,nce

{`L`L,Ji'i'LrL!tLT,on Da,L`: ITT=TTTr|E   °tBeart:f|e\nd`,.iaQhTcf:'it} in   RemL,rL`
I`i:      I.i`      15J     15S      15h     I.Sl      15t`      15016()                                                                                                           161       lb:

nl,`„                  \h\                        \|.ur

I.`or addili`inal  \\'atilr  I,e\'el  lnl`ormatiiin`  C`hi'niical  Data.  and  Reniarks  ilse  second  line:

`        7+       7.i        `(I        71        T8        Tt)        tw        8|         I:        R.`        8j        85        ``tt       C;i        8X        89

\\'ati`r  Li]\'.i`l                            Ai`i`.              Date       Mcasurc{l

Sii1iip1eCoHi`i`1ionDatc

( )\\'ni`r  or  Usi`r:

Reliiarks

%;:.ng-EE

i:`5:,rraL;|';id : in
lJ9      15()      l.Sl

I.``]      I.1`]      I.1J      L`5      I.`6      I.`7      I,``      I.``9      }J(t      Ill       Ill       Ii.``      .iJ+      i.t5      lJf)      lj'      I+I      IJIJ      I.:io      I`il

Chloridi`  Conti`m                   Ai`i`.         Spi`i`irii`  Condui`uni`e     ^i`i`.  L oit`

11a''1,I

l`Opogl.:lpl`}'  ol.  well  sitL`:   Di.aw.   I.`lo()d  Plain.   Lowhnd.   Rolling`  Slope.  Tcrr.ic`c.   Upland

()Wnl`r`hip Category:  County.  Federal  Gt)v.I. `  Cit} .  Corp.  or Co.`  Pri\'.1te.  State  Agcnc}',  V+'iiter  District

\tl`lhotl  Drilled:  Air.  Borcd`  Cable,  Dug`  Driven`  H}d.  Rotary,  Jetted.  Rev.  Rotary.  Trenching,

`anirili`  Nun`ber:

\\.;ltl`r  Qulllit}'   Di``i`ription:

Wati`rTi`mpi`riituri`

l'un`p:ii!|. &  O`hi.r  Datii  A\'ailablc':

(Juudruilgli`:

"`  Time  Pumped
OC

niin.  Sourc`e  of Sample: Loci`ti()n  til` Sample  Sourc`e
( \L|.'|,h  \tn  tul-L t

sliurce:_

Well   Nuniber:

spci``rii`capacit}.
' gf`,,`/fl  dd)
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