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MEMORANDUM

TO:      Joseph  llarkins

FROM:       Marl.os   Sophocleous

RE:      Stream-Aqulfer   Intet.action   Study   of   the   Arkansas  River   from
Klnsley   to  Great   Bend

DATE:      January   6,1986

In   an   effort   to  keep   you   I.nformed   on   our   pr.ogress   on   the   Arkansas
River  project   the   following   i.s  a   brief   summary   of   actlvitles   to
date,

1)     A  partial   literature   review  on  hydrog6ologic   studies   related
to   the  Arkansas  Rlver   has  been   conducted.      Available   hydrologlc,
geologic,   climatic,   soil   and  other  data,   including   numerous
drl.Ilers   logs,   have  been   collected  and  are   under   periodic
study.     To  &ss],st   us   1.a   data   compilati.on   and   analysis   a   studeiit
iisslstant   was   hired   by   KGS   for   thl.s   project   I.n   Noveiaber   1985.

2)      We   vtsl.ted..the  Kins]ey   to  Great   Bend   reaich   and   selected   sites
near  Great   Bend   dur].ng   October,   November   and   Deceunber   1985.      We
selected  several  possible  sites  for  stream  gauging  as  well   as  a
possible  site   for  a  stream.-aqulfer  pumping   test  3   to  4  miles  east
of   Gt.eat   Bend   (See.   32,   T.19S,   R.12W).      During   the   October-
November   visits  we   notl.ced   that   the  Arkansas  River   f ron   soutliwest
of  Ktnsley   to  Great   Bend   was   dt.y   or   non-I lowi.ng,    and   therefore
the   tnt.ttal   plan   of   selecti.ng   a   site   for   a   stream-aqui.fer   pump
test   near  Ktnsley   was   cancel.1e.d.      Natut.al    flow   in   the   Arkansas
Rl.vet  was  observed   only   f ron   near   the   intersection   of  lIlghways  56
and   281   at  Grea.t   Bend   eastwards.      The   owner   of   the   tentatively
selected   I let.d   for   pump   testing   was   contacted   through  GblD   #5   and
t.ent:at].ve   perm]ss].on   for   running   the   test   at   hl.s   property   was
granted,   pt.ov].ded   we   fenced   the   area   aild   w`d,ming   signs   are
posted.     It   should  be   noted   that   because   of   the   dryness   of   tlle

:::a:a::c:±¥:rs:€:°::::::!4::S:o:fat::r:::::q::I:Eec:::d%a:I:%;y
Lltn`Lted.     Our   tentative   choice   of   a.   pumping   site   represents   a
compromise  of   several   factors   lLnposed  by   site  availability   and
time   constt.alnts.



3)      A   test   hol.e   was   drilled   in   Novqinbqr   1965   at    the   te[itiitively
selected   site    to   i.nvesti.i;ate   the   lit,holcigy   cif    the   alluvi.uiu   iind
depth   to   bedrock.      Samples   were   co]1ected   zincl   grain   si.ze   analyses
on   the   collected   sedilnent§   were   per{'orrued   at   the   KGS   porous   media
lab.      A   typical    grai.n   s].ze   s.dmple   ana`ysi`s   find   other   relevant
i.nformat].on    ]s    i.ncl.udf}d    I.n    tlle   driHiiig   well    spectfi.cati.ons,
indicated   1.n    i.ten   4)    below.

4)      Detail.ed   specificzittons   cov{}i.ing    tile   culistructiuii,    samplint;,
development    al`d    testi.ng   of    tlie   I)uln[)iiii,   well    tot.    the   stream-
iiqut.for   testing   have   been   written   a.ncl   zire   t~   be   submit,ted   for
oi)en   bidding   to   Kansa.s   drt.llers   shurtl}..      A   copy   ot.    tlie
si)eci.flcatl.ons   ls    included    for   your   i.i`forluiit,ion    (Attachii.lent   A).

5)      Most   equ]pment   outlined   i.n   the   contract   was   selected   and
ordered,    but   not   rece].ved   yet.       Furth.!r.   sui)i)H.es   zincl   prob&bly
some   addtt].onal   equt.pment   is   yet   to   be   ot`dered.

6)      We   organl.zed   the   logi.sti,cs   and  `czirried   out   a   inass   watet`   level
measurement   survey   for   the   entire   Arkansas   Ri.vcr   reach   froln
Kins]ey   to  Great   Bend,    lncludi.ng   tlie   Cl`eyeiine   Bottoms   and   nearby
area,    dur.I.ng   Decelnber   16   to   20,    1985.       182   wells   were   lneu.sured
diiring   that   sut`vey.

7)      A   1/21nch   to   1   mile   base   roa|j   of   the   st.udy   reach   and   neat`by
area   has   been   dl.g1.tlzed   and   working   (bluel].ne)   copt.es   were
obtained.      Ava].1abl.e   bedrock   data   from   vari.ous   sources   were
compiled.      We   are   currently   working   with    the   KGS   L`olnputer
Grai]lilcs   fact.Itty   for   digl.ti.zl.ng   alitl   (lisijlayi,g   bf3druck   and   water
level    data.

8)      Wat.er   rights   data   were   obtai.ned   from   DWR   and   GRAD   #5   £1les   and
a   plzit   wl.th   all   .water   rights   locatl.ons   i.n   the   study   area   was
compi.led.      The   tit.ea   covet.ed   was   from   southwest   Edwiit`ds   County    to
immedl.ate`y   west   of   Etl.1.nwood    i.n   Bat.ton   County.       In   a.ddit].on,    all
groundwater   ri.ghts   were   tallied   by   yetlr   and   the   culiuiiulative
number   of   groundwater   r].ghts   i.ssued   sii`ce   1945   wet.e   plotted
versus   t.tine   (Attachment   |3).      This   plot   shows   that   a   dramatic
increa.se   1.a   groundwater   ri.ghts   Issued   occurred   in   the   last
decade,    during   whl.ch    tline   the   numbei`   of   groutidwater    t`i.ghts    issueu
was   approximately   twice   the   total`   i`uinber   of    tlie   previ`ous    tlit`ee
decades   comb].ned!

9)      A   sol.1s   map   of   the   Arkai`sas   River   valley   in   Edwards,   Pawnee,
Staffot.d   and   Barton   counties   was   prepa.red   based   on   SCS   reports
and   some  air   photos.
photos  of   the  selected

w;utls:e::ordered   and   received   sorue  air
site   and   vicirilty.     We   are   also

ln   Contact   with   the  K.U.   Space   Technology   Center   for   viewlnb   ASCS
sli,des  of   the  Arkansas  River   valley   on   a   sect].on   t)y   section
bast.s,



10)      We   are   currently   worki.ng   on   zil`a`yzillg   soils    inforluati.on
(soi.1    mo].stiire   capaci.t].es,    depths,    zirt3as   etc.),    Checki.ng   and
plotti.ng   water   1.evel   and   bedrock   data    for    tli+2   vfllley,    orclering
a.nd   prepari.ng   materials   and   equiplnen+.   its   well    as   arrangi.ng    tlie
logistl.cs   for   the   stream-aqui.fer   pulrip   t.esti.ng   whi.cli   we   plan   to
conduct   early   th].s   coml.ng   spr].ng.      We   zire   {`lso   arrang].ng   with   our
drHHng   servl.ces   for   insta.11].ng   obsf?rvation   well.s   near   the
selected   stream   gaugi.ng   si.tes   tlnd   e]st.?wliere.

11)       We   would   need   tlie   field   assi.stzinci3   of    st,iite   iiiid    local
agencl.es   wi.th   personnel    avai.Table   in    '.tie   study   area    to   iissist    i.n
`jimonthly   streamgaugt.ng   of   a   few   self?ctr)d   si.tes.      GldD   #5   already
offered   to   provl.de   some   assi.stance   in    tliis   regat.d,    but   we   would
also   ap[)rec].ate   sol`ie   additi.oniil    a.ssj.st.iince    frola   the   Dwlt,
preferably   the   Stafford   fi.e]d   ot`fi.ce,    and   also   the   Kansa,s   Fish   &
Game   Comm]ssl.on.      Some   assi.stance   i.a   Vat.et.    level    measurements
during   the   stream-aquifer   testing   wi.11    also   be   needecl.      We   would
like   to   take   this   opportunity   to   ex|]ress   our   appreci.ati.on   and
Brat.itude    to   t.he   GMD   #5    for   their   vziluable   aLssistance    tliroughout
t'his   study.

12)      F].nally,    I   would    like   to   emphaLsi/.a    t,he   cl.ose   coordi.natioii
:uid   in`itual    assl.stance    bf?tw.?f?n    the   origuilig   all.:yf?nllf!   Bottol{is    study
at.   KGS   and    thi.s   present   stucly.

I    will     try    to   keep   you    i.nforined   as   llic)re    i`iift)t.matt.on   becomes
available.       If   you   have   any   (iuesti..uns   or   c()ilcerns,    pleitse   feel
f roe   to   contact   ine.

Sincerely,

t,1artos   Sophocleous
Project   Pr].nci.pal    Investl.gator

cc:        W.    Ilambleton
M.     Hel.dari
D.   Steeples
D.    Pope
R.    Davls
W.    IIanzli.ck
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MEMOENDUM

TO:     I)arrel  Eklund

FROM:     Marlo8   SophocleouB

SUBJECT:     Stream-Aqulfer   Interaction  Study  of   the  ArkanBa8  River  frotn  KlnBley
to  Great  Bend

I)ATE:      May   22.    1986

The  follovln8  18  a  brief  8uqmry  of  actlvltlee  to  date  elnce  the  laet  progreB8
report  dated  January  6,   1986,   aubDltted  to  your  agency.

1)       two  Separate  data  ba8ee  of  bedrock  data  (otie  cog)piled  by  the  USCS  for
the   1978  KGS  SerleB  No.   4  report  on  the  Ceohydrology  of   the  GreatI  Bend  Pralrle,   South-..Central  RanBa8   by. S.   Fader  aLnd  L.   Stolketi,   and

the  other  by  the  Groundvater  Management  Dletrlct  No.   5)  vere  coDbltied
atld  dl81tlzed  at  KGS  under  the  8upervlelon  of  TOD  Mcclalt]  of  res.
Thle  coqblned  data  base,   conel8tltig  of  2019  polnte,  va8  then  plotted
oti  a  ®cale  o£   1:125,000  and  va8  hand-contoured  ot)  a  50-foot
contouring  interval.    A  number  of  vest   to  ea8C  channels  acroBe   the
enclr®  Big  Bend  Pralrle  are  evident  froq)  thle  bedrock  nap.

2)       The  voter  level  data  from  the  Deceq]ber  1985  qa8®  Bieeeureoent  eurvey
nentloned  ln  the  prevlooe  report  vere  coDblned  vlth  the  1985  regular
(amual)  voter  level  oea8ureDent8  for  the  Great  Betld  Pralrle,  end
dl81tl.ed  ®C  the  KGS  CoDpoter  graphlce  feclllty  on  the  cede  Scale  eB
the  bedrock  Oap  above.     An  updated  voter-Cable  contour  nap  of  the
region  beeed  on  363  data  polnte  va8  concoured.

3)      A  poap  teat  81te  for  the  ArkanBae  River  Btreon-aqulfer  te8tltig
program  va8  Selected.     The  81te  18   located  near  Crest  Bend  ln  I.19S,
R.13W,   See.   36  end  belongs   to  Mr.   Dale  Weller  of   Great  Bend.     Mr.
Veller  was  extremely  cooperative  and  granted  u8  all  necee®ary
peml®elone  and  f&cllltleB  to  conduct  our  Study.

4)      A voter  right  perailt  eppllcatlon  vac  then  filed  vlth  the  twR  and  a
epecl®l  voter  right  veB  obtained  for  conductlqg  the  proposed  teet.

5)      A  drllllng  cotlcr®ct  for  drllllng  a  20-inch  lrrl8atlon  veil  and  two  5-
Inch  obeervetlon  vell8,  a®  veil  ae  renting  a  large  capeclty  puap  va8
Cent  out  to  8everal  KanBa8  voter  Well  drlllere  for  blddlng.    Clerk
Well  and  Eqtilpment  lnc.  of  Great  Bend  ve8  the  love8t  bidder  and  va8
awarded  the  bid.



Darrel  Eklund
May   22,    1986
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6)       A  8treaD-gauging  progratn  throughout   the  Kln8ley  to  Great   Bend  Btudy
reacl`  of   the  Arkan8aB  River  wag   lnltlated  last  March,   1986  with  the
DWR,   GMD   ¢5   and  KP&CC   cooperating   ln   8treaD-gauging   9  81teB   ln   the
Arkan8aB  River  valley  tvlce  a  month.

7)       NUDeroue  llthologlc  drlller8'   logs   from  locatlonB   throughout`the
Arkan8a8  River  Valley  from  Kln81ey  to  Great  Bend  Were  8elected,
dlgltlzed,   and  run  through  a  computer  program  {that  u8e8  llthology
and  thlckne8e)  to  obtain  eBtlnate8  of  hydraulic  ¢onductlvlty  atid
8pecl,f lc  yield  for  the  ArkanBa8.  River  alluvlutB.     Maps   1ndlcatlng  the
dlBtrlbutlon  of   these  hydrogeologlc  propertlea  acro88   the  Arkan8a8
River  valley  are  ln  preparation.

8)       A  number  of  mlnl-plezoneter8  and  Seepage  meters  Were  constructed  at
KCS  for  use  at   the  Selected  pump   test  81te  by  Creat  Bend.     D`irlng   the
qionth8   o£  March  and  April   1986  a  drllllng  program  va8  undertaken  near
Cre®t  Bend  during  vhlch  the  follovlng  lteho  vere  ln8talled  atid•  completed  by  KGS:     four   5-inch  ob8ervatlon  velle,   Including  one  near
DarttDouth  east  of  Crest  Bend;   twelve  2-inch  ob8ervatlon  vellB;   eight
I.51nch  well  polnt8;   one  neutron  acceB8   tube;   five  mlulplezometer8;
and  Beven  Seepage  neterB,   1ncludlng  an  automated  one.     A  veather
Btatlon  va8  also  1n8talled  at   the  Bite.

9)       A  large  logl8tlce  and  organlzatlon  ef fort  vaB  undertaken  ln  order  to
conduct  a  Btreaqi-aqul£er  teat  on  tltDe,   before  the  lrrlgatlon  Beacon
vae  cell  undervay.     Margaret  Tovneend,   Too  Mcclaln  end  I.yin  Vogler,•   1a  addltlon  to  qy8elf ,  vere  the  organlzlng  team.    All  nece®8ary
equlptDent   and  8uppllee  Were  brought   to  the  putBplng  teec  81te.     On
April  21,   1986  an  8-day  puDplng  teet,   at  an  approxlDate  punplng  rate
of  1800  gal  per  olnute,  uno  lnltloted  folloved  by  eeveral  days  of
Well  recovery  Dea8ureq)ent8.     In  addltlon,   three  BtreaD-gauging
locatlon8  at  the  puDplng  test  81te  Were  eelected  for  monltorlog.
Sixteen  people  Were  at  hand  for  the  f lr8t   two  day8  o£  Ct`e  puoplng
test  for  neaeurlng  voter  levele  ln  25  ob8ervetlon  velle,   5
DlnlplezotDe[erB,   4  nearby  lrrlgatlon  vell8  and  the  puDplng  Yell,   for
etreeD-gaugln8  3  sectlone  of  the  Arkaneaa  River,   for  running  the
neutron  probe  and  7  8eepage  meterB,   for  8aDpllng  ground  and  eurface
vacer  for  quality  an®1y8e®,   for  changing  ct`art8   frotB  auDeroue  voter-
level  end  Deteorolo81cal  recorders,  among  other  thlng®.    A  tencatlve
8chemtlc  qrap  (not  to  8cale)  of  the  pump-test  elte  layout  of  vell8  18
attached.    We  are  thankful  to  the  DWR-Stafford  Field  Office  for
contrlbutlng  up  to  4  people  during  the  lntenelve  oonltorln8  perlod8
of  drawdovn  and  recovery,   to  the  Gro  ¢5  for  contrlbutlng  up  to  2
people,   to  the  RE&GC  for  contrlbutlng   I  person.   and  to  the
Ceohydrology  Section  of  KCS  for  contrlbutlng  up  to   10  Staff  Dembere
end  etudentB.
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10)    We  are  particularly  appreclatlve  of   the  cooperation  and  as818tance
provided  to  u8   by  GMD  ¢5.   vhlch  also   loaned  u8   their  neutron  probe
because  of  malfunctlon8  of  both  the  KCS  probe  and  of  a  rental  unlc.

11)     The  Ceophy81c8  group  of  KGS  also  partlclpated  ln  thl§  project   by
conducting  a  number  of   BelBnlc  ref lectlon  11ne8  during  dravdotm  end
recovery  lt)  order  to  evaluate  the  pos81blllty  of  detecting  the  cone
of   depre88lon  by  8el8mlc  qrethod8.     A18o,   the  CheDlcal  Servlce8  group
of   KCS  18  currently  analyzll`g  numerous  v8ter  8anpleB   for  chemical
cone tl tuent8 .

12)    We  are  now  ln  the  proce88  of   re8[orlng  Mr.  Weller'8   property  to   lt8
orlglnal  condltlon  by  leveling  and  re8eedlng  hle  lot)d.    The  punplng
Well  18  Sealed  and  locked  ln  place  and  all  ob8ervatlon  velle  ln  Mr.
WellerB  property  are  copped  and  vlre  fenced.

13)    A  great  amount  of  data  have  been  collected  during  tt)e  prepuDplng,
dravdol.in  and  veil  recovery  8tage8  of ..the  8treaql-aqulfer  teetlng
progreo.     Several  months  vlll  be  required  to  fully  analyse  thlB
volume   of   data.     A8   Boon  a8   thlB   data  analy818   18   coDpleced  all
cooperating  partle8  vlll  be  fully  lnforDed  ae  to  the  re8ult8.

14)     The  next   two  lteD8   1n  the  agenda  are  a)   Co  conduct  a  decalled  land
Survey  of   the  pump  test   ®1te  and  b)   to  run  a  borehole  geophy81cal
Survey  of  drilled  holes.

15).   Finally,   I  Would  like  to  €peclally  acknowledge  the  field  a8818tance
provided  by  ny  colleague8,   eBpeclally  Margaret  TounBend  and  Lynn
Vogler  who  braved  long  day.,   1ncludlng  veekend8,   vlth  De  ln  the
£|eld.

If  you  have  any  que8tlon8  or  concernB,   please  feel  free  to  contact  ine.

Sincerely,

cc:      W.W.   H®qibleton
D.   Steeplee
M.  Heldarl
D.   Pope
a.  Frl8ble
R.   DavlB
8.  Hanzllck
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MEMORANDUM

TO:      Darrel   Eklund

FROM:      Marlos   Sophocleous

RE:     Stream-Aqulfer   lnterac[1on   Study  of   the   Arkansas  River   from  Klnsley
t:o   Great   Bend

DATE:      August    28,    1986

The   following  ls  a  brief   summary  of  actlvitles   to  date  since   the  last  progress
report   dated  May   22,   1986,   submltced   to  your   agency.

1)       The   pump   test   and  water   level   recovery  monltorlng   ended   last   May,
af ter  which  a  leveling  and  reseedlng  operation  of   the  pump  test  81te
was   undertaken.

2)       Last  June,   a  decalled  land  8urveylng  of   the  pump   test  81te  was
undertaken  with  the  expert  assistance  of  Mr.   Nadeen  Shaukat  of  the
Kansas  Geological  Survey.     A  detailed   location  map  with  land  Surface
elevations  was   then  prepared.

3)       I.ast   July,   a  geophysical   1ogglng  Survey  of  most   obgervatlon  wells  at
the  pump   test   site  was  undertaken.     Natural  gamma  logglng   traces   from
thl8   survey  mere  plotted   to  Scale,   and  geophyBlcal  cross  8ectlons
were  prepared.     It   18  evident   from  these  geophysical  and  drlller's
logs   that  no  continuous   layerlng  exl8t   at   the  pump   te8C  81te.

4)       Drlllerg   logs   forms  were  completed  for  all  drilled  wells  at   the  pump
test  site  and  mailed   to  the  Regulation  and  Permlttlng  section  of   the
Bureau  of  Environmental  Geology  of   the   Department   of  Health  and
Env i rorlnen t .
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5)       Another  geochemical   sampling   program  was   undertaken  at   the   pump   test
site   last   July,   under   the   supervision  of  Ms.   Margaret   Townsend,   to
monitor  any   possible  water  quality   changes   as   a  result   of   our   pumping
test.     All  geochemlcal  data  were  analyzed  and  graphically
displayed.     A  prellmlnary  evaluation  of   these   data   lndlcated   that
overall  no   slgnlf lcant  water  quality  changes  were  observed  at   the
pump   test   site,   with   the   possible   exception   of   the  pumping  well,

:::::  ::e:I:1:°!o:::::::::ti:::e:::r::::d7;:thtL::::  ::::::1::eL:e:t
to   960    Limhos   right   after   the   test.

6)       Most   of   the  manually   collected  pump   test   data  were  entered   into   the
KGS   computer,   and   debugging   routines  were  written   to  check  all   input
data.     Graphics   routines  were  also  written  to  display   the  pump   test
data   ln  formats   §ultable   for  data  analysl8.     Steven§   recorder  data
are  now  being  dlgltlzed  using  KGS  dlgltlzlng   tables.     Autolnated  pump
test   analysis   computer   programs,   developed   at  KGS,   have   been  adapted
and   coTnplled   for  analysis   of   our   data.     The   current   emphasis   ls   on
drawdo\m  and   recovery  analysis   of   the   pump   test   data.

7)       All   neutron   data  have   been  processed  and   graphically   displayed.     It
ls   found   that   although   the  water   table  had  dropped   slgnlf lcantly,   and
very   fast,   1n   the  vlclnlty   of   the   pump  well,   drainage   of   the
§edlment8   1n   the  vlclnlty  of   the   prepumplng   gtatlc  water   table  Was
very  slow,   with  the  drainage  ef fects  appearing  only  ln  the   top   two
feet  below  the  static  water  table.     Also,   full  resaturatlon  of  the
drained  region  during  recovery  was  very  slow,   despite   the  extremely
fast  water   table   recovery,   because  of   the   Blow  dlffuslon  of  entrapped
air   ln  the   dewatered   8edlments.     The  neutron  data  analysis  was
crucial  ln  lnterpretlng   the  KGS  selsmlc  ref lectlon  survey8  at   the
site  during  pumping  and  recovery.

8)       Analysis   of   streamf low  and   seepage  Tneasurement3   1ndlcate   that   during
the  pumptest.   streamflow  decreased  at  a  rate  of  almost   1  cfs/day.   as
a   result   of   pumping   approximately   3.9  cfs   (1750  gpm)   from   the
alluvlal  aqulfer  near   the   stream.     The  average   stream flow  decreased
from  approximately  7  cfs   just   bef ore   the  pump   test   to  approximately   2
cf§   by   the   5th   day   of   pumping.     Also,   the  measured   groundwater
seepage   to   the  streambed  was   f ound   to  decrease  slgnlflcantly,   thus
demonstrating   the   impact   of   groundwater   pumping  on   the   8trean.

9)       A  hydraulic   conductlvlty  and  a   speclf lc  yield  map  of   the  Arkansas
River  valley  have  been  constructed  based  on   75  selected  detailed
llthologlc   logs   throughout   the  area.     A  computer  program  was  used   to
compute   these  values   from  the   llthology  and  bed   thlcknes8   of   the
analyzed  drlllers   logs.     Hot7ever,   more  detailed  drlller   logs  are
needed  to  get  a  clearer  picture  of   the  spatial  distrlbutlon  of   these
hydrogeologlc  parameters.
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If   you  have  any  questlon8   or   concerns,   please   feel   free   to  contact  me.

Sincerely  yours,

Marlos hocleous

cc:      W.W.    Hambleton
D.   Steeples
M.   Heldarl
D.    Pope
8.   Frlsble
R.   Davls
a.   Hanzlick
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