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ERRATA

Please  note  the  following  corrections  in  the  guidebook:

Pg.   20:      change   "Tampa"   to   "Ramona"

Pg.   26:     change  "decrease"  to  "increase"
change  "Resturant"  to  "Restaurant"
change  "estimated  +loo  gpm   (+160  acre-feet/year)"

to  "a  measured   (5/16/84)  ±900  gpm   (±1450  acre-feet/year)".
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Forward

This  f ield  trip  represents  the  second  annual  fall  field  trip  prepared  for

the  Geohydrology  Section  of  the  Kansas  Geological  Survey.     These  field  trips

are  intended  to  provide  background  geologic  and  hydrologic  information  from

various  areas  of  the  State  t.o  Geohydrology  staf f  about  the  diverse  geology  and

hydrology  of  Kansas.     The  trips  are  also  intended  to  present  problems  and

ideas  for  discussion  by  all  staff  members.

We  have  invited  a  small  number  of  participants  from  outside  the

Geohydrology  Section  who  have  special  backgrounds  in  geology,  hydrology,  or

stratigraphy  of  Marion  County  or  adjacent  counties  to  join  us  and  to

contribute  their  knowledge  and  experience  to  the  discussion  of  geologic  and

hydrologic  problems,  concepts  and  interpretacions.

Additionally,  members  of  the  Kansas  Geological  Survey  Administrat.ion  and

Public  Relations  Section  were  invited  in  order  to  provide  them with  a  better

f irs€-hand  view  of  the  geology  and  hydrology  of  Marion  County  and  some  of  the

results  of  the  field  and  lab  research,  sorre  of  the  hydrologic  problems

resolved,  and  some  of  the  problems  and  concepts  that  are  as  yet  not  resolved.
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Introduction

A  study,   "Geohydrology  of  Marion  County,  Kansas,"  was  initiated  because

of  requests  for  information  about  the  area's  groundwater  resources  by  several

consulting  engineering  firms,  consulting  geologists,  public  water-supply

officials  and  individuals  in  Marion  County.     Several  communities  have  no

public  water  supplies  or  have  poor  quality  water  supplies.    Historic

unregulated  oil  field  brine  disposal  practices  have  caused  pollution  of  some

fresh-water  aquifers.     Some  fresh-water  aquifers  were  reported  to  be  depleted

or  to  have  had  large  water  level  declines  seemingly  not  related  to  pumpage.

Marion  County  Cormissioners  have  requested  information  on  the  quantity  of

groundwater  available  in  the  County.     Several  farmers  have  indicated  interest

in  irrigation  if  adequate  groundwater  is  available.

This  study  was  designed  to  collect  data  necessary  to  evaluate  the

groundwater/surface  water  systems  and  the  water  qualicy  and  to  model  the

systems.    The  study  also  was  designed  to  evaluate  the  extent  of  oil  field

brine  contamination  and  to  verify  and  determine  the  causes  of  local  depletion

of  fresh  groundwater  supplies.

Approximately  600  wells  and  springs  were  inventoried  and  wherever

possible  representative  water  samples  were  collected  for  determination  of

chloride  and  specific  conduc€ance,  two  indices  easily  and  rapidly  obtainable

wit.h  field  determina€ions.    Thirty-seven  well  and  spring  water  samples  were

collected  for  more  complete  water  analyses.     In  November  and  December  1982,

approximately  200  stream  sites  were  evaluated  for  base  flow  and  150  water

samples  collected  for  determination  of  chloride  and  specific  conductance.

Estimates  of  stream  and  spring  flows  were  made  at  the  same  time.     In  the  fall
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of   1983  the  same  sites  are  Co  be  resampled  and  flow  measurements  are  to  be

made  at.  approximately  50  sites  with  the  assistance  of  the  Division  of  Water

Resources .

All  groundwater/surface  water  and  water  quality  data  are  to  be  stored  in

computer  data  f iles  for  interpretation,   analysis  and  preparation  of  graphics

during  the  winter  and  spring  1983-84.

Records  of  2,000   seismic  shot  holes  and  many  plugging  records  were

obtained  t.hrough  the  cooperation  of  Delbert  Costa  and  Carol  Larson,  Kansas

Corporation  Commission.

Water  analyses  of  public  water  supplies  and  several  individual  water

supplies  were  obtained  from  the  Kansas  Department  of  Health  and  Envirorment.

Nine  rotary  drilled  test  holes  and  45  auger  test  holes  were  drilled  in

1982.     Fourteen  observation  wells  were  established  to  monitor  monthly  water

level  changes  and  water  quality  changes.

The  final  report  will  include  compilation  of  basic  geologic,  hydrologic,

and water  quality  dat.a  in  maps,  tables,  and  figures  and  an  interpretative

report  describing  water  flow  systems,  water  quality,  and  groundwater/surface

water  relationships.

This  field  trip  is  intended  to  present  interesting  hydrologic  and

geologic  information  obt.aimed  during  the  course  of  f ield  invescigat.ions  and  to

solicit  discussion- and  interpretation  of  observed  phenomena  by  all

participants  on  the  t.rip.

The  Wellington  Formation  nomenclature  used  in  this  guidebook  is  from

Byrne  and  others,   1959,   based  on  studies  by  Ver  Wiebe  in   1937.     The

nomenclature  has  not  yet  been  adopced  by  the  Kansas  Geological  Survey.
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Road  Log  and  Discussion  of  Stops

General

The  f ield  trip  will  traverse  areas  underlain  by  rocks  of  the  Permian

Chase  Group  and  Wellington  Formation,   Cretaceous  Kiowa  and  Dakota  Formations,

Tertiary  Delmore  Formation,   and  Pleistocene  alluvium  and  loess  deposits  (Fig.

1).     Both  confined  (or  ar€esian)   and  unconfined  groundwater  occurs  in  the

County .

Many  of  t.he  area  streams  f low  throughout  the  year  because  of  a  relatively

steady  discharge  of  9roundwater  to  the  streams  (base  flow).     Other  streams,  or

reaches  of  streams,   lie  above  the  water  table  and  have  no  groundwater

discharge  to  them.    They  flow  intermittently  following  periods  of  intense  or

prolonged precipitpation  sufficient  to  cause  surface  runoff  €o  the  screams.

Oil  and  gas  development  is  extensive  in  the  County  (Fig.  2)  and  is  important

both  economically  and  in  the  ef feet  the  search  for  and  development  of  these

resources  have  had  on  the  area  water  resources.     The  Lost  Springs  pooli

discovered  in  1926,  excends  over  the  largest  area.

1  of  Field  Tri

The  field  trip  will  begin  ac  Florence,  Kansas  from  the  Holiday  Motel.    We

will  depart.  from  the  Hot.el  at  9:20  a.in.  after  unloading  any  gear  at  the  Motel

we  don.t  want  to  carry  on  the  vehicles  during  the  day.    Travel  north  on  US  77

to  Lincolnville,  then  nortin  one  addit.ional  mile,  then  easc  2  1/2  miles  t.o  Stop

1.    The  locations  of  all  the  field  trip  stops  are  shown  on  Figure  3.

_Stop   1   --At  Stop   1   (Fig.   3   and  4)   NW  1/4,   see.   8,   T18S,   R5E,   the  Nolans

I.imestone  underlies  the  land  surf ace  below  a  relatively  thin  thickness  of

soil.     Sinkholes  are  present  in  tine  Nolans,  Win field,  and  Barnes€on  I.imescones

(Fig.  5)  in  Marion  County.    This  sinkhole  is  probably  representative  of  Chase
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Group  sinkholes  and  about  20  acres  of  land  drains  runoff  to  this  sinkhole.

Fresh  and  useable  groundwater  is  present  in  the  Nolans,  Odell,  Win field,  Doyle

and  Barneston  sLratigraphic  units  in  this  area  (Fig.   5).

From  Stop   1  we  will  travel  west   1  mile  and  north  1   3/4  miles  to  Stop  2.

Stop  2   --A   175-foot   deep  well  in  NE   1/4,   sec.   36,   T17S,   R4E   (Fig.   3)

drilled  as  an  irrigation  and  stock  well  (Fig.  6)  is  the  subject  of  this

stop.    The  well  penetrates  two  aquifers  at  depths  of  60  and  170  feet  and  the

bore  hole  hydraulically  connects  the  two  aquifers.    The  drillers  log  indicates

the  upper  water  zone  was  penetrated  ac  a  depth  of  60  feet  and  the  lower  water

zone  at  a  depth  of  170  feet.    on  completion  of  the  well  t.he  driller  reported  a

water  level  of  70  feet  which  is  a  combined  water  level  resulting  from  the

downward  flow  from  the  60  foot  zone  into  the  lower  aquifer.     You  will  note

that  the  resulting  water  level  is  below  the  depth  of  the  upper  water  zone.

The  hydrograph  (#4)   in  Figure  7  shows  the  changes  in  water  levels  which  have

occurred  since  the  well  was  drilled.     The  well  has  never  had  a  pump  installed

nor  has  it  been  pumped  since  construction.    Water  level  changes  are  a

ref lection  of  recharge  and  discharge  to  the  two  aquifers  and  to  hydraulic  f low

between  t.he  two  aquifers  penetrated  by  the  borehole.

From  Stop  2  we  proceed  north  1/4  mile  then  west  0.65  mile  across  Clear

Creek.    Note  that  Clear  Creek  does  not  have  base  flow  at  this  point.    Proceed

vesc  an  addi€ional`0.3  mile  to  a  tributary  of  Clear  Creek.

Stop  3  --  This  brief  stop  to  view  the  unnammed  creek  which  at  this  point

has  no  base  flow  (Fig.  4).     The  base  flow  about  2  miles  upstream was  measured

as  35.9  gpm  by  the  Division  of  Water  Resources  September  21,1983.     Clear

Creek  has  no  base  flow  0.5  mile  south  of  Stop  3,  but  has  an  escimated  base

flow  of  30  to  40  gpm  one  mile  south  of  Stop  3.     Thus,  we  have  a  reach  of  this
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Figure    5.     continued
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1983

#1       D.   Everinghan  obs.   well                  70
SW*,   SE*,   SW*,   See.   6,   T.2ls,R.    lE     72

74

§Z*,  #i*?a;£}  ::::  ¥:i:.   igs,  R.   iE     7e
7e

#3       E.   Tiemeler  obs.  well
SE*,   SEk,    SW*,   See.    11,   T.    18s,   R.   4E     82

e4

#4       W.   Peter§on  obs.   well
SE*,   NEE,   NE*,   See.   36,   T.    17S,   R.   4E

Figure    7.     Hydrographs  of  four  observation  wells  ln  Marlon  County,
Kansas .
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tributary  stream  1  to  2  miles  long  in  which  there  is  no  base  flow.     The  stream

is  in fluent  (looses  water)  along  this  reach  but  is  a  gaining  stream  elsewhere.

Proceed  west  €o  section  corner  0.05  mile  then  south  0.15  mile  to  Stop  4.

Stop  4  --  We  will  view  and  hear  groundwater  f lowing  into  a  water  well

from  a  shallow  aquifer  and  cascading  downward  into  a  deeper  aquifer  at  this

site.     We  have  made  no  measurement   (lack  of  equipment)   of  downward  flow  from

the  shallow  zone  but  our  estimates  are  that  the  flow  is  >20  gpm  or  >32  acre-

feet/year.

Turn  around  and  proceed  0.15  miles  north  to  section  corner  then  west  0.5

mile  to  US  77.     Two  wells  about  100  feet  apart  in  the  farm  yard  SW  of  this

intersection  tap  dif ferent  aquifers  and have  static  water  levels  that  are

about  30  feet  lower  in  one  well  than  the  other.     Proceed  north  on  US  77  past

the  Pritz  irrigation  well  on  the  west  (SE  SW  see.   26,   T17S,   R4E).     The  Pritz

well  is  reported  to  be  130  feet  deep.

We  will  make  a  brief  stop  along  US  77   1  mile  north  of  the  intersection

with  the  Lost  Springs  -Burdick  road  near  the  Lyle  Hanschu  wacer  well  (SW  SW

SW  sea.   12,   T17S,   R4E)   for  more  discussion  of  area  hydrology.     Refer  to  Figure

8  for  locacions.

Stop  5  --Southwest  corner,   sea.   12,   T17S,   R4E.     The  Lyle  Hanschu  well

was  drilled  in  July  1976  to  a  depth  of  93  feet  (Fig.  9).    The  water  level  was

reported  at  65  feet  after  the  well  was  p`mped  for  2  hours  at  55  gpm.    Both  the

driller  and the  f ield trip  leaders  agree  that  the  original  static  water  level

was  probably  in  error.    Measurements  at  approximately  monthly  intervals  have

been  made  since  December  1981  and  at  no  time  has  the  static  water  level  been

below  63.1  feet,  yet  during  periods  when  the  scatic  level  has  been  below  about

62.8  to  63.1  Mr  Hanschu  may  have  trouble  supplying  water  for  his  domestic  and

livestock  use.     In  March  of  1983  a  producing  oil  well  about  5,500  feet  south
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AStream  sample  collectionand/or  gauge  site

o       Inventoried  water  well

Cl-=  Chloride  content  in
milligrams  per  liter   (mg/L)

TD  =  Total  depth

RTD=  Reported  total  depth

MWL=  Measured  water  level
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of  the  Hanschu  well  was  f looded  with  fresh  water  draining  into  the  casing

through  holes  in  the  casing.     Water  level  in  the  oil  well  was  reported  to  be

about  80  feet.     Tubing  was  pulled,   a  temporary  packer  set,   and  a  cement

squeeze  job  was  done  to  cement  out  the  fresh  water  leaks.     Within  2  months

water  levels  in  the  Hanschu  well  had  risen  about  1   1/2  f eet  and  have  remained

about  1   1/2  feet  higher  through  September  23,1983.     Another  producing  oil

well  about  3,500  feet  west  of  the  Hanschu  water  well  was  repaired  in  August

1983  to  prevent  fresh  water  leaks  into  the  well.     This  well  was  checked  by  Don

Steeples  in  October  using  seismic  equipment  and  apparently  has  no  fresh  wacer

cascading  through  holes  in  the  oil  well  casing.     Mr.  Hanschu  has  had  no  water

quantity  problems  since  March  1983.

The  .ohm  Gehrke  well,   SE  SE  sea.1,   T17S,   R4E.   (Fig.   8)   was   drilled  to  a

depth  of  95  feet  in  1960.     The  original  static  water  level  was  reported  as  30

feet.     In  1976  the  pump  had  to  be  replaced.     The  water  level  was  reported  as

45  feet.     The  well  was  inventoried,  measured,   and  sampled  in  August  1982.

Measured  water  level  was  65  feet  or  35  feet  lower  than  in  1960.     Yield  is

still  about  3  gpm,  the  same  as  when  originally  drilled.    No  log  is  available

for  this  well.

Proceed  north  on  US  77   1  mile  then  turn  west  on  blacktop  road  to  Tampa

for  2  miles,  north  1  mile  then  west  0.1  mile  stopping  at  creek  (Fig.10).     The

base  flow  of  this  stream  draining  a  relatively  small  area  was  101  gpm  (163

acre-feet/year)  on  September  21,1983.     Chloride  was  326  mg/1.

Proceed  west  1.9  miles  €o  section  corner  then  south  0.8  mile  stoppingr

along  Lyon  Creek.     The  base  f low  at  this  site  was  measured  by  the  Division

of  Water  Resources  Sepcember  21,1983  as  676  gpm   (1,100  acre-feet/year).

Chloride  concentration  was  396  mg/i.     Using  Figure  10  let  us  look  at

chloride  values  measured  in  stream  and  spring  samples  along  Lyon  Creek  and
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the  tributaries  from  the  east  and  from  the  west.    Chlorides  in  streams  and  in

groundwater  west  of  Lyon  Creek  have  values  of   10,   9,12  and  34  mg/i  whereas

those  east  of  the  main  stem  have  chloride  values  in  the  hundreds  indicating

the  effect  of  past  oil  field  pollution  from  the  Lost  Springs  pool.    The

chloride  values  from  sample  sites  in  1983  appear  to  be  signif icantly  less  than

chloride  values  made  at  the  same  sites  in  1982  or  earlier.

Two  east-west  geologic  sections  based  on  water  well  records  are  shown  on

Figures  11  and  12  and  the  location  of  the  wells  is  shown  on  Figure  13,  A-A'

near  Lost  Springs  and  8-8'  near  Lincolnville.

Continue  west  across  railroad  track  and  turn  south  for  2  miles  then  east

4  miles  to  Lost  Springs  and  US  77.     Travel  south  stopping  briefly  at

Lincolnville  to  discuss  hydrograph  #3,  Figure  7.

Stop  6  --In  geologic  section  8-8'   (Figs.   12  and  13)  the  third  well  from

the  left  is  a  domestic  water  well  in  I-incolnville.    We  have  used  this  well  as

an  observation  well  since  December  1981   (#3,   Fig.   7).     This  well  shows  the

most  seasonal  change  in  water  levels  of  any  of  our  observation  wells.    Our

explanation  for  the  large  rise  in  water  levels  each  spring  is  as  follows.

The  tori7n  is  underlain  by  the  Nolans  Limestone  at  shallow  depth  (Fig.   12)

and  this  unit  is  parcly  weathered  and highly  permeable.    1€  is  easily

recharged  during  tine  March,  April,  May,  June  period  when  frost  leaves  the

ground,  transpiration  and  evaporation  are  relatively  low  and  spring  rains

occur.    Because  the  town  has  a  public  sewage  system  the  recharge  to  the

shallow  limestone  is  primarily  good  quality  water  not  overloaded  with  sewage

nutrients  and  bacteria.     There  are  more  than  100  homes  within  the  town

distributed  over  80  to  100  acres.     Each  house  discharges  water  from  roofed  and

paved  areas  to  grassed  and  absorbant  yard  areas.    The  effective  recharge  to

the  grassed  yard  areas  and  the  underlying Nolans  Limestone  is  probably  50  to
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Figure   11.     Eas,t  -West  Geologic  Section  A  -A'   Based  on  Water  Well  Records
and`  Test  Hole  Near  Lost  Springs,  Kansas.



Figure  12.     East  -West  Geologic  Section  8  -8'  based  on
Water  Well  Records  near  Llncolnvllle,  Kansas.
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100  percent  greater  than  to  similar  pasture  areas.     Because  of  the  nature  of

the  well  construction  virtually  100  percent  of  the  water  wells  allow  downward

percolation  of  water  from  the  shallow  Nolans  Limestone  down  the  well  borehole

to  the  underlying Win field  aquifer.    The  net  result  of  the  recharge  to  the

Win field  aquifer  through  ±100  boreholes  connecting  the  Nolans  to  the  Win field

is  a  water  table  mound  below  the  town.     This  spring  rise  in  water  levels  is

ref lected  in  the  change  in  water  quality  also  by  a  decrease  in  specif ic

conductance,  hardness  and  total  dissolved  solids.

Continue  south  on  US  77  and  US  56  staying  on  US  56  €o  Marion  for  lunch.

Stop  7  --  Lunch  at  Caryls  Resturant  opposite  the  city  park  or  at  the  Ctwl

Car  Cafe  in  downtown  Marion  2  blocks  farther  west.

After  lunch  we  will  continue  west  on  US  56.     Turn  south  0.45  miles  west

of  Cottonwood  River  bridge  then  south  1  mile  and  east  0.5  mile.

Stop  8  --This  will  be  a  brief  stop  (Fig.  3)  along  the  road  to  look  at

one  facies  or  li€hology  of  the  Win field Limestone.     IL  appears  to  the  field

trip  leaders  that  there  are  at  least  4  facies  of  the  Winf ield Limestone  in

Marion  County  reflecting  different  depositional  environments.

Retrace  route  back  Co  US  56  then  4  miles  north,  2   1/2  miles  east,   0.25

mile  north,  then  0.4  mile  east.  to  Stop  9.

Stop  9  --At  this  stop  we  will  view  a  flowing  well   (NE   1/4,   SE   1/4,   SE

1/4,   sea.   9,   T19S,   R4E)  which  flows  an  estimated  +100  gpm   (+160  acre-feec/

year).    A  water  analysis  is  given  in  Figure  14.    The  principal  aquifer  is

believed  to  be  the  Barneston  Limestone.    Note  the  ''sulfur"  precipitate  around

the  well.    There  is  an  additional  series  of  springs  in  the  creek  about  700

feel  west  of  the  flowing  well  which  have  an  estimated  flow  of  about  500  gpm

and  are  fresh  water  flows  from  the  Winfield  I.imestone   (Fig.15).
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KANSAS GEOLOGICAL SURVEY
Geochemlstry Sectl(}n

Constant  Ave.
|08o_J1_..ie_h_.Lie_i._i-.C|in`pus`Vc`st

Tl`o  Unlvc`rslty nr  I{.il`F.I`ft
Lnwrc.nco. Ki`risus  OO(}Jl.[

9 I .i . 8 r} , I . . I a i ) I

REPORT   0F   WATER  ANALYSIS

:::::anThLeocGAeTolhovNd:r^,¥,-Mh;3r+::,€:`:,-,nrvKa?.-:aiLSE+:;:EE:+/=g,u?,T9,.q:;;Ei|ESTUDY:         .T`t`o   r.a^T``iAt,`1,`,„,   ,`f   M^` --., `..`   /`,`.,-+„      TJ--r`-^

COLLECTION  POINT  LOCATION:            ct+    well      i:+1

TYPE  SAMPLE:          cirtes;a.r\

S"PLE  Col,LECTED  BY :

DATE   Col.LECTED:        June   20,    1983

Pamela  K.   Chaf fee  and  Christian  Thueringer

Temperature  of  water  at  point  of  collection:     _   /5TO      °C.   =  5-7  a  F

Specific  Conductance  at  point  of  collection:       _3900.    micromhos  at  25  °C.(77°F)

pHatpointof  collection:       G.to     .

silica     (Si02):
Calcium         (Ca)  :

Magnesium   (Mg)  :

(Na)  i

Potassium     (K):

Strontium   (Sr) :

rfu mg/l*
EL mg/1ing/I
lb_I.    ng/1kng,I

id mg/I
I.ron          (Fe)..    |!5_ng/I
"anganese  (Mn) :    J£L mg/I
Boron             (a) :    Ji±££ mg/I

Total  Hardness

Bicarbonate   (HC03)

Carbonate (c03)  =

(s04)  :

(C|)  :

Fluoride                 (F) :

Nitrate               (N03) :

phosphate          (P°4 ) :

-3-|P.   mg/1*
in(J/I

J52±ng,I
_- mg/i
__-mo/L
rd ng/i
ul mg/I

Trcace    el€nen±J    5ch€rMi`nL€J   frc>n^   can  Qci.d``{i.€J,
Ur\f ``\tQr¥d    scimtle.

as  cac03..      _!q5|.__mq/i
Non-carbonate  Hardness  as  Cac03:     _/6__8S_.__  mg/I

Solids alculated:    2?LEL mg/1

Sodium  Adsorption   Ratio   (SAR) :     __/.G3_  .

*Concentrations  of  chemical  constituents  reported  in  milligrams  per

liter   ,mg/1,.
•Figure  14.     Water  Analysis  of  Flowing  Well  ln  the  NE*,   SEE,

SE*,   See.   9,   I.    19S,   R.   4E.
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Return  to  cars,   turn  around  and  go  0.4  mile  vest,  0.25  mile  south,   then

east  0.7  mile,  then  south  on  private  road  0.35  mile  to  gale.     Leave  cars  and

walk  northeast  into  quarry.     Exposure  of  Nolans,  Odell  and  Win field.

Stop  10  --A  measured  section  taken  from  Byrne   (1959)   is  included  as

Figure  16.     Note  the  softness  of  the  limestone,  the  abundant  vugs,   geodes,

solution  openings,  and  the  siliceous  material.    The  massive  limestone  weathers

in  the  topography  like  shale  and  makes  no  resistant  bench  in  this  local

area.    The  Win field  is  an  important  aquifer.

Recurn  to  cars  and  proceed  about  0.3  mile  south  on  privat.e  road  to  stop

11,   Chingawassa  Springs.

Stop   11   --Near  the  Center  W  1/2,   SW   1/4,   see.15,   T19S,   R4E,   Chingawassa

Springs  (earlier  called Carters  Mineral  Springs)  is  a  series  of  20  to  30

springs  including  3  mineral  springs  that  emerge  along  a  bluff .    It  was  a

popular  picnic  area  in  the   1870's   (Van  Meter,1972).     In   1889  a  railroad  was

built  from Marion  to  the  springs  and  the  quarry,  a  hotel  built  and  a  spa

established  and  operated  until  1893  when  both  the  railroad  and  hotel  went

bankrupt .

At  least  two  different  water  types  emerge  along  the  bluff ,  most  of  the

water  is  fresh  water  emerging  from  the  Winf ield Limestone  and  one  or  more

discharges  are  of  more  mineralized  water  containing  hydrogen  sulf ide  and

similar  to  the  water  from  the  flowing well  visited  at  Stop  9.    The  probable

explanation  is  that  both  the  Winf ield  aquifer  and  tine  13arneston  aquifer

discharge  water  along  this  bluff .     The  flow  of  Chingawassa  Spring  was  measured

September  22,   1983  by  the  Division  of  Water  Resources  as  609  gpm.     Mccauley

(1983)  shows  a  lineament  excending  parallel  with  much  of  Clear  Creek  valley

terminating  in  this  vicinity  (Fig.17).     Stream  flow  measurements  on  Clear

Creek  made  by  the  Division  of  Water  Resources  September  22,   1983  shows  a
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GEOLOGY AND CONSTRUCTION MATERIAI.S, MARION CotJNTY, KANS.      75

Repre8enlative 8ectior. of the  Siooatl linre8tone and Grant  8hale members of the
W.rifte.a .ine8tone along  U. S. Highway 11 in the SW%Nwty4* 8eo. Q6. T. eo S„
R. 4 8.

Winfleld llmestone :
Cresswell limestone member  (8 feet) .
Grant shale member : Feet

Shale,  Bilty,  calcareous,  massive,  gray-green ;  numerons  geodes ;
£ossiliferous_________..___________________.___._____________       4. 0

Shale, silty and clayey ; massive to poorly bedded;  £ossiliferous__      5. 0
Stovall limestone member :

Limestone,  bard,  dense,  light-gray  to  buff ;  chert  nodules ;  fog-
Biliferotis : ln two distinct beds, each about 1 £t thick__________      2. 0

Total thickness  of  Stovau limestone  and  Grant  shale lnem-
bers______.___________________._.._.___._______________     11. 0

Doyle shale.

Repre8eutative Section of the Grant  8hate ond l1.e C/re88weu line8tone momber8
of  iho  Winfiera  ume8tone  ir®  a  quarry  €r.  the  8Eky!±NW1/*   8eo.   15,  T.  19   S..
R. 4 E.

Wlnfleld linestone :
Cre8swell limestone lnember : Foe£

Limestone,   clayey,   thin-bedded   to  platy,   light-gray ;   weathers
lighter gray_._.._ .... __._____.______.____.__.______..___.._      1. 0

Llnestozie,  massive,  soft,  light-gray ;  contains  abundant  geode8 ;
weathers  slightly  darker  gray:  fragments  of  shale  in  upper

part_____________-_______.________________--_-_ ----- _--       4. 6
Shale,   clayey,   slightly   calcareous,   light-green;   I)tat.v   to   thin

bedded ;  weathers  to lighter green._____.____________________         . 5
I.imestone,  clayey,  soft.  tan-gt`ay ;  generally  massive,  but  thin

bedded  in places;  weather81ight buff___.~____._____________       2.1
Shale, clayey, 8llghtly calcareous, gray-green ;  abundant sillceous

concretlons ; weathers light green______________._______._____         . 5
Iilmestone,  clayey,  soft,   ma88lve,  tan-gray ;  contalns  abundant

Bluceou8 and calcareou8 geodes in lower half ; weathers nearly
white______.___._.___._____.__________.____.___.____.__..__    12. 0

Iilmestone,   Bllghtly   clayey,   thin-bedded,light-gray ;   varied   ln
thlchess ;  weathers  tan_______..___________._______________         . 8

Llmestone.  medlun-hard,  massive, gray ;  contalns larde  slliceou8
geodes li basal part;  weathers tan gray;  fosslliferou8________      4. 3

Limestone,  hard,  massive,  gray;  weathers  light  gray  and  has
llmonlte  stains ;  contaln8  8illceous  concretlons  lno  ln.  thick;
bottom  of concretlon  zone  ls  about  8  ln.  from  bottom  of  bed ;
concretions are gray to very dark gray, and weather red brown
aDd to lighter weight : fossils abundant in coneretlons____.___      2. 8

Grant shale member :
Shale,  limy  or clayey, light-gray ;  breaks out  ln angular  blocks ;

upper foot grades into crerswell ; weathers tan gray._______..      7. 0

Total  exposed  thlclmess  Of  the  Grant  chale  and  Cresswell
limestone  members   (top  eroded) .... __.._..______..._._    35. 5

BaJ3e covered
le58O&rfud___8

(From  Byme,   1959)

Figure  16.     Measured  Section  of  Winfleld  Limestone.
_)
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streamflow  gain  of   almost  2,000   gpm  between  the  NW   1/4,   sec.   35,   T18S,   R4E  and

the  bridge  at  the  south  side  of  sec»   16,   T19S,   R4E  in  a  reach  of  about  4  miles

(Fig.15).     The  artesian  well  and  the  springs  in  sections  9,10,   and  15

account  for  most  of  the  measured  flow  increase.

Return  north  €o  councy  road  then  east  to  US  56-77.     Turn  south,   continue

to  US  50  at  Florence   (Fig.   3).     Turn  east  0.7  mile  then  north  to  Crystal

Springs   (near  C   SW  NW   SE   sea.   36,   T20S,   R4E).

Stop_  12  --  Crystal  Spring  is  reported  to  be  one  of  the  largest  springs  in

Marion  County.     Since  1920  the  spring  has  been  the  principal  source  of  public

water  supply.     The  installed  pumping  capacity  a€  the  spring  house  is  370  gpm

with  the  excess  wacer  f lowing  to  a  nearby  stream.     The  spring  discharges  near

the  base  of  a  rock  bluff  from  the  Barneston  Limestone.

Return  to  Florence  and  turn  south  4  miles  then  west  4  miles,   south

0.75.     Park  on  road  shoulder  and  walk  east  across  pasture,   cross  the  creek  €o

Lee  Spring.

Stop  13  --Lee  Spring  appears  as  a  circular  hole  in  the  alluvium

overlying  the  lower  part  of  the  Win field  Limestone.    The  circular  hole  is

about  ±10  feet  in  diameter  and  is  filled  with  organic  plant  lr`aterials.    The

f low  from  the  circular  hole  was  measured,  with  a  V-notch  weir  between  the

spring  and  the  creek  as  >115  gpm  on  September  22,1983  by  the  Division  of

Water  Resources.     An  addicional  10  to  20  gpm  flow  emerges  on  the  east  creek

bank  a  few  feet  west  of  the  main  spring.     The  wacer  has  a  H2S  odor,  chloride

of  211  mg/i,   and  specific  conduc€ance  of  3280  umhos/cm  and  a  temperature  of

58°F.    Additional  springs  emerge  from  the  Win field  Limestone  at  several  places

upstream  from  Lee  Spring  but  have  less  dissolved  chloride  and  lower  specific

conductance  values.
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Return  to  cars,  retrace  route  returning  to  US  77.    Drive  north  3  miles

and  turn  west  on  gravel  road  leading  to  the  I.eslie  Allison  home  along  Spring

Creek,

Stop  14  --Allison  Spring  is  a  tubular  spring  emerging  from  the  Florence

Limestone  on  the  south  bank  of  Spring  Creek  a  f ew  feet  upstream  from  a  low

overf low  dam.     The  spring  at  one  time  became  quice  salty  owing  to

contamination  by  oil  field  brines  in  the  early  oil  f ield  development.    The

brine  pollution  has  cleared  and  the  water  now  is  of  good  quality.    A  water

sample  collect.ed  June  23,   1983  contained  19  mg/I  sulfate,   53  mg/I  chloride,

total  dissolved  solids  415  mg/i  and  specific  conduc€ance  of  795  uhmos  at

25°C.     We  have  not  measured  the  flow  but  it  has  been  reported  as  more  than  500

gpm.     The  water  is  piped  to  the  house  for  domestic  use  and  as  a  source  of

groundwater  heat  pump  water.

Return  to  US  77  and  t.urn  north  to  junction  of  US  50  and  US  77.     From

junccion  proceed  northwest  on  US  77  for  0.15  mile  then  turn  west  on  section

line  road  for  3  miles  to  the  Hallett  quarry.

Stop__15  --Hallett  Construction  Company  rock  quarry  in  the  Winfield

Limestone.    Contrast  the  lithology,  texture  and  hardness  of  t.his  rock  with

that  seen  in  the  two  Win field quarries  earlier  today.

Return  to  Florence  and  the  Holiday  Motel.    End  of  first  day  of  field

trip.    We  have  dinner  reservations  for  6:30  p.in.  at  the  Kingfisher  Inn  at

Marion  County  Lake.
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2  of  Field  Tri

We  will  depart  from  the  Holiday  Motel  at  Florence  at  8  a.in.     Today's  trip

will  be  devoced  more  to  geology  whereas  the  first  day  was  mainly  hydrology.

Proceed  west  on  US  50  to  the  west  edge  of  Peabody,   turn  north  on  the

Peabody-Canada  road  for   1  mile.     Turn  west  for  0.9  mile  to  stop  16  east  of

Spring  Creek   (Fig.   3).

_Stop  16  --Along  the  ditch  on  the  norch  side  of  the  road  (SW  SW  see  29,

T21S,   R3E)  the  contact  between  Pleistocene  terrace  deposits  and  the  Wellington

Formation  is  exposed.    Note  the  libhology  of  the  Pleistocene  gravel  and  the

nature  of  the  Wellington.    The  Wellington  beds  are  probably  part  of  the  Geuda

Springs  Shale  Member   (Fig.   5).

Continue  west.  4.1  miles  to  Hillsboro  road  and  turn  north  7  miles,  2  west,

1   north,   and  3/4  mile  west   (NE  NW  see.   19,   T20S,   R2E)   to  a  road  cut  exposure

of  the  Annelly  Gypsum  Member  of  the  Wellingcon.

Stop  17  --  Gray  and  white  gypsum  and  dark  gray  gypsiferous  shale  are

exposed  along  the  south  side  of  the  road.     Orange  and  white  rock  gypsum  and

selenite  gypsum.     Cemented  sands  and  gravels  of  Pleistocene(?)   age  overlie  the

gypsum  and  shale  near  the  top  of  the  slope.

Return  to  cars  and  continue  1  mile  west  to  top  of  hill  where  the  Carlton

Limestone  has  been  quarried  for  road  metal.

Stop  18  --  The  Carl€on  Limestone  consists  of  several  beds  of  thin  impure

limestones  interbedded  with  shale.     It  is  separated  from  the  Annelly  Gypsum

below  by  about  40  feet  of  Chisholm  Creek  Shale.

Return  to  cars  and  continue  west  about  0.3  mile,   turn  south  1  mile  and

west  3  miles  to  Kansas  Highway   15.     Turn  south  3  miles  to  Goessel.     Along  K-15

we  are  traveling  on  the  eascern  edge  of  the  Equus  Beds,   an  extensive
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Pleistocene  clay,  silt,  sand,  and  gravel  deposit  containing  important

9roundwater  resources.     Turn  west  into  Goessel  and  stop  at  the  Barnstormer

Restaurant.

Note  the  many  slightly  raised  areas  in  the  otherwise  very  smooth  topo-

graphy.     We  will  discuss  the  origin  of  these  features  ac  Captain  G6ssel's

Barnstormers  Restaurant  Stop.

_Stop  19  --Note  the  many  irregular  shaped  slighcly  raised  (1  to  5  feet

high)  areas  that  dot  the  otherwise  smooth  topography  shown  on  the  topographic

map  (Fig.18).     Pleist.ocene  deposits  are  generally  20  to  50  feet  thick  around

Goessel  and  overlie  nearly  the  encire  thickness  of  Wellingcon.

Return  to  cars  and  travel  5  miles  north  on  K-15,  then  turn  right  into

active  sand  pit   (SW  Cor,   see.   9,   T20S,   RIE).

Stop  20  --  In  this  Pleistocene  sand  pit  note  the  bedding,  structures,  and

lithologies.    This  is  the  aquifer  material  at  Goessel. Be  careful  when

standing  by  any  of  the  vertical  faces,  they  may  slur\p  and  bury  you.

Reload  into  cars,  return  to  K-15  and  travel  2  miles  north  noting

e}posures  of  maroon,  red,  gray,  and  green  shales  of  the  upper  Wellington,

probably  mostly  Highland  Shale  Member.    Note  slur`p  structures  and  tilted  beds

exposed  along  highway  and  creek  exposures.    Turn  east  2  miles  noting  colored

shales  of  Highland  Shale  Member  with  Pleistocene  sand  and  gravels  on

hilltops.    Turn  south  2  miles,  then  3   1/2  miles  east  noting  Wellington

exposures  and  Pleistocene  deposits.    Turn  south  into  gravel  pit.

S_top  2_1_  --lost  Gravel  Plc   (NE  NW   sea.17,   T20S,   R2E).      The   sediment.s

represented  in  this  pit  are  much  coarser  than  those  seen  at  Stop  20  and

obviously  represent  a  fluvial  environment  with  much  stronger  energies.

be  careful  around  the  vertical  faces  that  rna

Please

cave  off .    Note  the  lithologies

represented  and  the  manganese  coatings  on  pebble  surfaces  in  parts  of  the
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quarry  exposures.     Parts  of  the  gravel  deposits  have  very  good  porosity  and

high  permeability.    At  the  time  of  our  last  visit  remains  of  a  tusk  could  be

seen  exposed  in  the  face  of  the  pit.     Professor  S.   L.   Loewen,   Tabor  College,

has  collected  a  mammoth  skull,   teeth,   and  tusks  from  pits  along  the  Cottonwood

River  in  this  area.     There  are  irrigation  wells  pumping  from  these  Pleistocene

deposits  about  1   1/4  miles  northeast  of  this  pit.

Move  cars  back  to  county  road,   turn  east  1   1/2  miles,   then  north  2  miles

to  Hillsboro.    At  the  blinker  light  travel  east  to  the  Iron  Kettle  or  Pizza

Hut  Res€aurancs  for  lunch;  both  are  on  the  south  side  of  US  56.     After  lunch

reassemble  at  t.he  Iron  Kettle,  then  return  west  to  t.he  blinker  light.     Turn

north  1  mile,  west  1  mile  to  .unction  with  K-15.     Turn  north  13  miles   (to

Tampa  road),   east  1  mile,   then  north  2  3/4  miles  then  turn  right  into  Rhodes

f arm  yard.

Sto_p  2_2_  --AL  this   stop   (Fig.   19)   we  will  see  a  sink  hole  in  gypsum

developed  along  the  east  side  of  a  watershed  lake  on  Middle  Creek.     The  sink

hole  is  about  200  Lo  250  feet  south  of  the  dam  and  a  few  feet  above  the

conservation  pool  elevation  of  the  lake.    During  flood  pool  stages  water

covers  the  sink  hole  and  the  sink  drains  lake  water  to  some  point  below  the

watershed  lake.     It  seems  probable  that  unless  repairs  are  made  which  would

include  sealing  the  sink  hole  and  the  conduits  around  the  east  end  of  the  dam,

the  hole  and  the  solution  channels  in  the  gypsum will  continue  to  enlarge  each

time  they  carry  flood  wacer  flows  with  an  eventual  failure  of  the  st.ructure.

The  gypsum  bed  probably  is  the  Annelly  gypsum,   but  may  be  a  gypsum  bed

overlying  the  Annelly.     The  bed  consists  of  rock  gypsum  and  earthy  gypsum

spotted with  selenite  crystals.

At  this  point  we  might  note  that  another  spring,  the  Meyers  Spring,   (56

9pm  measured  flow  October  26,   1983  by  Division  of  Water  Resourcesi   SE  SW  NW
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sec.   3,   T17S,   R2E)   is  present  0.85  mile  north  of  this  watershed  dam  at  an

elevation  15  or  20  feet  lower.     From  1892  to   1898  the  Acme  Cement  Plaster

Company  operated  a  commercial  mine  and  mill  on  the  Rhodes  property  quarrying  a

gypsum  bed  6  to  10  feet  thick  in  the  area  east  of  the  spring  (Grimsley  and

Bailey,1899).

Another  watershed  lake  0.6  mile  northwesc  has  several  sink  holes  at  or

near  the  edge  of  the  lake,  one  of  which  was  recently  plugged  by  bulldozing

dirt  into  the  hole.    It  is  still  leaking.

Retrace  route  back  to  public  road  and  turn  south  1   3/4  miles,  then  west  1

mile  to  K-15.     Turn  north  on  K-15  about  0.7  mile  stopping  at.  gate  into  Rhodes

Ranch  pascure  on  west  side  of  K-15.

_Stop  23  --A€  St.op  23   (Fig.   19)  we  will  visit  a  series  of  creek  bank

exposures   (N   1/2  NE   1/4  see.   17,   T17S,   R2E)   which  show  the  Permian  Wellington

(Afton  Shale  Member?)   disconformably  overlain  by  the  Cretaceous  Kiowa

Formation.     The  exposures  have  not  yet  been  measured,   sampled,   and  described

in  detail  but  there  appear  to  be  a  paleosol,  a  conglomerate  that  includes

abundant  charcoal,  silt,  or  sil€stone  beds,  white  amorphous  clays  that  may  be

weathered  volcanic  ash,  and  very  well  rounded  and  polished  igneous  pebbles

associated  with  the  disconformity.

The  yellowish  mineral  associatd with  the  charcoal  containing  ferruginous

conglomerate  has  been  identified  by  x-ray  dif fraction  as  nearly  pure

Nacrojarosite   (Na  Fe3   (S04)2   (OH)6)   (Personal  communication,   Dave  Grisafe,

1983) .

Return  to  cars,  turn  around  and  travel  south  0.7  mile,  turn  west  4  miles

then  norch  2.25  miles.     The  hilltop  or  drainage  divide  is  capped  wich  Dakota

Formation  but  is  not  well  exposed.    The  gullies  created  by  the  north  flowing
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intermittent  streams  expose  nearly  100  feet  of  Kiowa  Formation.     After  viewing

the  exposure  from  the  road,   turn  cars  around  and  retrace  route  0.25  mile

south.

Stop  24  --  Depending  on  the  condition  of  the  road,  we  will  drive  east

0.35  mile  or  we  will  walk  easc  0.4  mile  to  beautiful  exposures  of  Dakota?  or

Kiowa?  Sandstone  along  a  southeast  trending  drainage   (SE  SW  sec  2,   T17S,

RIE).     The  yellowish  brown  weathered  sandstone  is  very  loosely  cemented,

contains  considerable  amount  of  hard,  dense,   iron-cemented  sandstone  pebbles

and  contains  remains  of  plant  material.

The  Dakoca  and  Kiowa  Formations  are  the  source  of  domestic  and  stock

water  supplies  and  rural  water  district  supplies  in  the  northwesc  part  of

Marion  County.

This  is  the  last  stop  of  the  field  trip.    Return  to  K-15  and  have  a  safe

trip  home.
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ADDENDUM

This  addendum  was  prepared  for  use  on  a  geohydrology  f ield  trip  in  Marion

County,   Kansas  June   14-15,   1984.     Addendum  pages  are   lettered  pages  and  are

inserted  in  fronc  of  the  original  Kansas  Geological  Survey  Open-File  Report

83-25,   ''Geohydrology  Field  Trip,   Marion  County,   Kansas,   November   18-19,   1983."

General  Statement

The  Kansas  Geological  Survey  is  a  research  and  service  agency  whose

function,  in  part,  is  to  collect,  interpret,  and  report  information  on  the

geology,  mineral  resources  and  hydrology  of  the  state.    The  results  of

research  may  be  reported  in  Survey  publications,   outside  publications,  the

media,  talks  or  field  trips.

A  field  trip  of f ers  opportunity  to  see  first-hand  what  various  aquif ers

look  like  in  natural  or  artif icial  exposures  within  areas  where  the  rocks  are

the  local  aquifer.    Examples  of  solution  and  fracture  pemeability  in  lime-

stone  and  gyps`m  beds  can  be  contrasted  with  intergranular  permeability  in

sand  and  gravel  aquifers.     Differences  in  hydraulic  head  between  aquifers  can

be  shoim  to  allow  upward  or  downward  flow  of  ground  water  in  boreholes,   along

fractures  or  faults  or  in  features  related  to  solution  subsidence.    Mechanisms

for  entry  of  pollutants  into  aquifer  systems  can  be  discussed  based  on  direct

or  indirect  evidence  which  can  be  shown  in  the  field.

With  the  wide  background  of  the  participants  on  this  field  trip,  we  will

have  an  opportunity  for  administrative,  regulatory,   research,  academic  and

legislative  staff ,  together  with  the  ground-water  development  industry,  to

observe  geologic  and  hydrologic  phenomena  and  to  discuss  problems  and  solu-

tions  for  the  development  and  protection  of  our  ground-water  resources.

We  look  forward  to  some  stimulating  discussions  during  the  cx)urse  of  the

field trip.
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Marion  Cbunty  Springs

Flow  Rate*                                         Chloride                  Sp.   Cond.
gpm                    Temp   oF                       mg/1                    umhos/cm  @25°C

Calc   TDS
mg/I

457

Geologic  Source
Florence  Ls  Mbr,
Barneston  Ls

Name  I.ocation

1.   Allison  apring
SE   SW   RE   13-21-4E

2.   Ciningawassa   Springs
SE   NW   SW    15-19-4E

3.   Crystal  Spring
SW   NW   SE   36-20-4E

4.   Elm  Springs
NW   SW   SW   4-17-1E

5.   Funk  Artesian  aprings
SE   SW   SW    15-20-2E

a      6.   Lee  Spring

Win field  Ls   (F)
Barneston  Ls?   (U)

Ft.   Riley  Ls  lfor,
Barneston  I.s

Kiowa  Fh

Wellington  Fh
M  flow  52  gpm   (east)

5/16/84     C1-=   26  mg/1
Sp.    Cond.=   2775

Earneston  Ls?
NW   sO   SW   34-21-4E

7.   Ijost  Spring
SW   sO   SE    17-17-4E

8.   Meyer  Spring
SE   sO   NW   3-17-2E

9.   Mccarthy  Springs
W   1/2   SE   SE   9-19-4E

10.   Old  Coin   Spring
NE   NE   SE    14-21-4E

11.   Lies   Farm  Spring
NW   NI   SW   NE   16-22-5E

12.   Marion  City  Park  Sp
SE   NW   NE   NW   5-20-4E

Wellington  Fh

Annelly  Mbr
Wellington  Fh

Winf ield  ls

Barneston  Ls

Doyle   Sh

Winf ield  Ls

R   +   500
E   +    1000
5/15/84

M609
9 / 21 / FIR

R  ±700
M   4044
5 / 1F) / 84

E   3  or  4

E   100-200

M  74   (west)
5/16/84
M   +115

E   5-10

M56

58                     50   (8/17/82)                        762
57                      51    (5/15/84)                         751

57                      51    (9/21/83)                       1010
172

587
56.5                    9

44**                     2
12/21/82

57.75                35
2/8/84
5828

5/15/84

58                      222
9 / 22; / rfR

3310

58                        1440    (1959)
8/4/82                436   (8/4/82)                   2502

5813
Yf J /2!f>/FfA              6/7 /9;A

E   ±600                           57                         224

E   ±800                             49**                     11
2/7 /84               2/7 /84                  Tf J
M   2288                             56**
5/15/84              5/15/84

M23
5/15/84

E1/5
5/ 16/84

56

2450

2325

550

337

1852

2151

I   R  =  Reported,   E  =  Estimated,   M  =  Measured
**Temperature  measured  in  spring  discharge  downstream  from  spring  orifice  and  may  be  affected  by  soil  and  air

temperature
Figure  C



SAL-lNECO
I:LJ|¢DICKINSON:

l|J                                    '|Jr\'^'a:a:- lLJuC.ar)a:a:I Illyi  ,     COUNTY          :
1=lD:'1T,7Si8

T'7S>I-Z.0uT'7S 11 /
I,

/.S
16JP

AS'

Fiao   IfAS

072 FAS '8t,
56

15
h¥a

I'1

.`S!
Tdr ^

f S
3 1 Qi 3 cS}..

FAS,27

J`` (_

F'Y.

FAS ca i FAS,29

2`-.
AS cO 5 SPL.rq:tgs

+SC'
U)0:0:u2MORRISC°:     T,7s

i Ta
.pal Ja

I_
0

|e 11 6 t 36 Jl

®,6

T'8ST'8S a
I 6 Ia2 ® 8 I 6 I 6 tc

= = -_ J_I

I     T,8S

.!
#I,^S {2®

7 fAS ,26

i6J`
f A S  ®as

Lfco,n•ville )8 -=-i     >lL-

i,iiil   J S Dur'am A I ?i
I

_8
''II

^ r-`-s* Pi'son
CJ a.g

Z.0uT'8S

i •'`£` € ` ®
fAS

8

JP f^S92

31

I.

36
31FAS  8„

Je

'95,31 €a

Je 31

E¥_)6
31 FAS92 3ai¥ 6

T'9ST'9S 6-a-_ = = I 6^
® ®

I I 6 5 Ant looA I 6

F A S  92

I
T'9ST19S

-€ 8 a

.W,,\R

\TcO a y A
^

I3
C1- '5

fAS `,,'

i\ -g>

Dand AS
s.p*R3

3 •e'^
€

5e
I" Lehigh A uii 56

31 ? 3€ 11

<r= A.,. I S.,. RY. •,
3

FAS / 36 31 L_"`L| I r- 6 311 Canbd £'36

T20ST20S 15   i>Jaa HILLSBOF`O:.I A
5 I 1 6

.-L*     I
I 6=

T2

T20SOS'SSSS-   MA    10

f^S1 € ^
® ¢\`¢`

®1S §

qf Coi' tow
WOOD

(` ou,''Ii'\,a^d',art-

JD FAS'30, ® ct

FA23
bar Aul.pe FAS ,23

a'
-1 § 6£ E!-.

31 rm` 6 31

T2'SZ0U)a:LLJI0-uIT2'S
^Sun

Z15
FAS  an

I `t.

FAS,®'

1

cgivi*
C€ ' f, T2T2

GOEL' a ''''''

I

sOor5n `1I

3 •frul §S ` £ Si
ASn'

A

I

FASC

IS
fAs asi Seal

a\ t 3 \ I

',

t A ®1

§3

©T
3e ®1 ( .,I P? i «''

T22SGMA u             HARVEy     ua:a:ERALHIGHWAYMAPIONCOUNTKANSAS :oT'NTY,Y\*I oiu F AIi  <21

EAllllFASca aB\
al6      7, _ _ _ 1'

iT22

I f: i /I
>51 giv JP f^S®75

uU)<IuT22Y

FAS®'S I
£3

fAS a,Sa:<I2S f^S,,5

31 11 36 al

F!I

36 al FAS a,,

uNa: Lil              BUTLER             u    u                                                    u+®t+0:a:a:a: u       urns6,   couNTLr'a:

Figure  D:    Map  showing  location  of  areas  where  permits  to  appropriate  ground

water   ( . )  or  surface  water   ( A )  have  been  applied  for   (Division  of

Water  Resources  Water  Use  Report,   1982  yr).
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Water  Use   Reported  for   1982*
Marion  County,   Kansas

Surf ace  Water
Gallons           Acre-Feet

comestic
Industrial
Irrigation
Municipal
Recreation

247,157,983              758.5

85,363,186               261.97

19,551,060                  60.

Ground  Water
Gallons

4,099,205

168 , 034 , 844

124 , 318 , 684

Acre-Feet

12 . 58

5 1 5 . 68

381. 52

Total
Total  Use

352,072,230         1,080.47                                  296,452,723

648,524,953  gallons  ---   1990.25  acre-feet

*From  Division  of  Water  Resources

909.78

Figure  E:     Water  use  reported  for  1982   (from  Division  of  Water  Resources).
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Figure   F:     Hydrographo  of   Lyle  HanBchu  water  well.
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REPORT   OF   WATER   ANALYSIS

ci"ER  Inn uocA:TT:DIN..    .Lyle    #alt5cJiu    .... Sutr,,Sul+1,Sutiys€c,117T/7S, a.±E

STUDY:        1`ho   r.onh`rAr^1^n`r   ^f   M^.1.^n   r.^.,r`+„      t/aT`a.a                    DATE:           August   29)    1983

COLLECTION   POINT   LOCATION:

TYPE   SAMPLE :               L)Cl

ros t -

SAMPLE   COLLECTED   BY: Pamela  K.   Chaf fee  and  Christian  Thueringer

Temperature  of  water  at  point  of  collection:     __/6._`g=____`  °C.

Specific  Conductance  at  point  of  collection:         82`5:   micromhos  at  25   °C.

pHatpoint  of  collection:       7./0   _.

silica     (Si02):

Calcium        (Ca) :

Magnesium   (Mg)  :

Sodium            (Na)  :

Potassium     (K):

Strontium   (Sr) :

Iron               (Fe) i

lfanganese   (}in) :

Boron                (a) :

---2-1`    _  mg/1*

__q8.   _  mg/|

__3_51±__  mg/l

rfu mg/I
____I_a_I_G__ng/L

=____i_._'=±_ng/1

B±carbon€\te   (uC03l..     ilk mq/L*
Carbonate           (C03) mcJ/1

SuiEate           (S04\ -.    J±Lng/I
Chloride                 (C1):       __  3/,     mq/I

Fiuoride              (F\..    rf u mq/L
Nitrate             (N03) :    L±i mg/I
Phosphate        (P04):    ulmg/i

Total  Hardness  as Cac03:    jfi mg/i
Non-carbonate  llardness  as  Cac03:    Jin mg/I

Total  solidscalcu|ated:        #0.   mg/i

Sodium  Adsorption  Ratio   (SAR) :     Q±±Q_.

*Concentrations  of  chemical  constituents  reported  in  milligralns  per

liter   (mg/1).

Figure  G:     Water  analyses  of  I-yle  Hanschu  well  water.
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REPORT   OF   WATER   ANALYSIS

o"ER AND LocAIlon+ E¢r\r.  TF€mejier            SE±7|f+,.SUE,Set_,_I.I,I_I_8S,a.4E
STUDY:        The   r.o^h`7Ar^1^nw   ^f   M.T1^.   r^,,r`+„      v.T`r..                   DATE:          August   29}    1983

coljLECTION  POINT  I,OcATION :     ___fq±_u_c_ctuul):tir=Lsj:JT€

TypE  s"pm..     _____ua_+er _ ul_ell`____ ____
D±_l\ou5

DATE   COLI.ECTED:        June   2/,1983

SAMPLE  COLLECTED  8¥:          Pamela   K.   Chaffee   and   Christian  Thueringer

Temperature  of  water  at  point  of  L.ollection:        / OC.

Specific  Conductance  at  point  of  collection:     _/5-_i__a_t    micromhos  at  25   °C.

pH  at  point  of  collection:         G._q5-=_.

silica     (Si02): 2c,,     mg/l*

Calcium         (Ca).:        /2_G.     mg/I

Magnesium  (Mg) :    ulL mg/i
Sodium `Na,=    JiLmq/1
Potassium     (K):          3.I   mg/i

Strontium  (Sr) :    uiJQ. mg/I

Iron              (Fe) :                     mg/i

Manganese    (}1n)  : mg/i
Boron               (8) :                      mg/i

otal  Hardnes as  Cac03: 5ltG.     mg/i

Bic<lr}Jc>n{ltc    (HC03)  :     ±£j3r  mg/[*

Carbonate           (C03):

Sulfate                (S04)  :

mg/i

lug.    ,ng/I
Chloride                (C1)  :     JJ2J2LL  mg/i

Fluoride                 (F) :           O.2Lmg/l

Nitrate           (N03) :    ji mg/I
Phosphate        (P04):    Jiimg/i

Nan-carbonate  Hardness   as  Cac03..      ____I__) 3.       mq/L

Total  Solids alculated:        878,     mg/i

Sodium  Adsorption  Ratio   (SAR) :       2,30.

*Concentrations  of  chemical  constituents  reported  in  milligrams  per

liter   (mg/i).

Figure  I:     Water  analysis  of  Edgar  Tiemeier  well  1
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Constant  Ave.
KANSAS GEOLOGICAL SURVEY          1030Aillal.u-=Jl-. Ciinip`.8 `vcBt
Geochemlstry Section

OWNER   AND   LOCATION:

STUDY :        Tha   r:a^h`tl.

The Unlvc`rslty nr I{I`I`8i`*
Lnwr.c.nco. f{tirisfis  0(3().I.I

9 I .? -8 C `1 ..1 r) i , I

REPORT`   OF   WATER   ANALYSIS

I.rY:r\  Br`ur\rLef           .SL.JgriJE-a,set,Sxt.,1,Tn_S.,.&.3E
l^nw   ^f  M^-I.^n   r^,,1-+U      V.t`...                   DATE:          August   29,1983

COLLE.cTiou  POINT  i.Ocp+Tio"=      __fa_I_Lck__9tr    ^OrflL

TYPE  S"PLE:

SAMPLE   COLLECTED   BY :

DATE   COLLECTED:        June   21,

Pamela  K.   Chaf f ee  and  Christian  Thueringer

Temperature  of  water  at  point  of  c.ollection:     __ /7±_4      °C.

Specific  Conductance  at  point  of  collection:     jq_2_a.__  micromhos  at  25  °C.

pH  at  point  of  collection:     __7,_1__0_.

silica     (Si02):

Calcium         (Ca.)  :

Magnesium    (Mg)  :

Sodium            (Na)  :

Potassium      (K):

Strontium   (Sr) :

Iron                (Fe) i

Manganese   (}ln) :

Boron                (8) :

Total  Hardness

22T__`_   mg/l*

EL mq/I
__=_5iL_ng,I

-J a ._ rna/1

___      I^_J   ng/1

ul mg/1

as  caco3..       _5_Lf5:.  _  _ng/1

Bicarboncltc   (HC03) :     J3£|  mg/[*

Carbonate           (C03): Tng/I

sulEacc           (S04\..    J§Lno/I
Chloride             (C\\ =     jjJL mc]/1
Fluoride              (F) :    u±£ mg/i
Nitrate `"°3)..    ELmq/I
phosphate         (P041..    ulLLno/I

Non-carbonate  Hardness  as  cac03:      218,       mg/i

Total  Solids Calculated:        791.   mg/i

Sodium  Adsorption  Ratio   (SAR) :     JL3Q_.

*Concentrations  of  chemical  constituents  reported  in  milligrams  per

liter   (mg/I,.

Figure  K:    Water  analysis  of  Irvin  Brunner  well  wate|

K
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Field   Estimation   of   Water   Quality   in   Marion   County

Donald   0.   Whittemore,    Pamela   K.    Chaffee,   and   Howard   G.   0'Connor

Spe.cific  conductance  measurements   can   be   used   to  estimate   the   total
dissolved   solids   contents   of  water   samples.      The  measurements   are   also   useful
for   approximating   the   concentrations  'of   all   maj.or   dissolved   constituents
(calcium,   magnesium,   sodium,   bicarbonate,   sulfate,   chloride,   and   nitrate)
and   values   such   as   alkalinity   and   hardness,    if   field   measurements   of   one  .or
two  of   these   constituents    is   also   available.      All   aquifers   in   Marion   County
are   composed   of   unconsolidated   or   consolidated   sediments   that   nearly   always
contain   some   calcite  or   dolomite.      In   the   absence  of   evaporite  minerals   or
poHution,   the  water   chemistry   is   generally   of   calcium-bicarbonate   type,
being   controlled   by   carbonate   mineral   equilibria.       If   appreciable   amounts   of
gypsum  or   anhydrite   are   present,   calcium-sulfate  waters   are  generated.      Oil-
f ie]d   brines   contaminating   groundwaters   produce   sodium-chloride   type  waters,
while   stock   and   septic  waste   poHution   increase     chloride  and   nitrate   con-
centrat ions .

To  estimate   total   dissolved   solids   contents   (in   mg/L)   for  groundwaters
in   Marion   County,   multiply   the   specific   conductance   of   the  water   (in  Hmho/cm
at   25°C)   by   0.62   for   specific   conductances   less   than   1000,   by   0.7   for   con-
ductances   from   1000   to   2000,   and   by   0.8   for   conductances   greater   than   2000
Hmhos/cm.      The   approximate   error   is   ±15   percent   in   this   method   f/or   grot]nd-
waters   in   the   county.

Chloride   concentrations   can   be  measured   relatively   accurately   in   the
field  with   a   minumum  of   time   and   equipment.      The   sum  of   dissolved   sulfate
and   nitrate   concentrations   can   be  estimated   using   the   following   graph   based  on
the   specific  conductance   and   chloride  measurements.      Dissolved   nitrate   con-
tents   of  waters   can   also  be   determined   in   the   field.      If `this   determination
is   made,   the   sulfate  concentration  of   the  water   can   be  estimated   by   subtrac-
tion   from  the   sulfate  an-d   nitrate  sum  obtained   from  the  specific  conductance
versus   chloride  concentration  graph.

Bicarbonate   concentrations   generally   range   from  300   to  450  mg/L   in
groundwaters   in  most  aquifers   in  Marion  County,   but  are   lower   (about  80   to
200   in.g/L)    for  waters   in   the   KiQwa   Formation   or   in   sediments   associated  with

:::e:i:::.b,:::b:i:::i::::e::r:.y:::r i::p::::::v:: :::iu:a::21.i: 3t8:
water   can   be   approximated   from  a   plot   of   sodium  versus   chloride,   while   the
hardness   can   be  estimat.ed   from   hardness   isograms   on   a   graph  of   sulfate  ver-
sus   chloride   concentration.



20 40             60        80100                        200                        400           600     8001000

Chloride   Concentration,   mg/L

Figure   0:   Contours   of   the   Sum  of   Dissolved   Sulfate   and   Nitrate   Concentrations    (mg/L)    for   Specific   Conductance
versus   Chloride   Concentration   of   Groundwaters    in   Marion   County,    Kansas.       The   graph    is   applicable   to
aH    groundwaters   except   those   in   the   Kiowa   Formation   or   in   sediments   associated   with   the   Kiowa
Formation.      Add   400   to   the   specific   conductance   value   of   a   water   from   Kiowa   sediments   for   estimates
using   this   graph.      The   maximum  error   in   estimating   the   sulfate   and   nitrate   sum   for   most   groundwaters
is   approximately   the   difference   between   the   two   contour   lines   bracketing   the   specific   conductance   and
chloride   concentration   for   a   given   sample.      For   example,    the   sum  of   the   dissolved   sulfate   and   nitrate
concentration   would   be   about   350   ±]00   mg/L   for   a   specif ic   conductance   of   1500   +jmho/cm   and   a   chloride

.   I.      .                                                                   '                   ,   ^r\'    \
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