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• JTr- '■. <      .; :r  ' ■ ■■ .r 

Thli  report oonsistfl of  246  f cr.r.:-..   .acli  eight or mor-i pages 
ion.,   •.-■ scribing individual wutswater injection wells  that have 
been inventoried,    rhe following table lists the 22 states in 
which wells are kno»m to exist and the nuaber of weJls inven- 
•toried in each of  the  22 ttatea,     rhe forms are grouped by state 
and arranged approximately chronologically within each state. 

Alabama 
California 
Colorado 
Florida 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Michigan 

5 
4 
2 
5 
5 

L2 
1 

2 7 

Nevada i 
New Mexico l 
New York 4 
North Carolina 1 
Ohio 8 
Oklahoma 9 
Pennsylvania 8 
Texas 71 
Tennessee 4 
West Virginia 7 
Wyoming 1 

246 

^     There are presently more  than  246 wells  in existence, because 
this study has been carried out ovea       period of 18 months, and 
during that  tins additi mal wells  were constructed in Texas. 
Louisiana,  Michigan,,      .■ ^r*,   Illinois,   and perhaps other scares, 
alter the tim at whicl   ••  Lla In  bhoss seal»« were de«orib«d     Kll 
walla that have been constructad for inje« lion cf industrial waste- 
watara into aaline watei  -n -.   rera  Lncludad.    la audition to 
opeiat;-..'M w.-Il:.,  sotr.e  of  rhe ■   the   =jrvey have npvar been 
epera^ hm hav    I  • n ••-•     ad, but are BON  Lnaetiva or ar-n- 
Oooed.    Oilfiald brim    Laj«   :ioo wells arc not Included, nor are 
w.;lls. e>.rlu.iLvolv  fei   m       « of aowage effluent. 

«i .- yoy:>' ; '   ^ ''  ^tMr:<3 in the  forms has been obtain- 
•f :   . c- »taj >.      TU ^oae cas-s.   the indlvi.     . 

ii*-?- !V    r^8' * »our.«».    Each for» 
i1* or aour US  ^i. • ?.n«etIon we^ obtained. 
S'J^LSfSJ' ' qi,trt -  thc- infonSti». 
iyafllb «r^s *  Htt ^^^ '   c?    "forw.tion tidily 4       '•■     ;     *   ,    ,-;     "   *l'r'       '  " ^* *tcs» in aach fo-n 

•-•• ard affot    -at- toiWMI 
^S; c^a«. «»a cc^ut. 

oaa trti afldsti t 1» «• it additlcial date 



WELL FILE HVfm.s 

I.    OperÄtln« CMpiny &  >nernl Wrli Lo-Ätlen 

 Puoka. i •  _ • ""' 

About 16_T. Lea  north of ?.rjiLie 

11.    Well location (legal dmrintlon) 

Al»l 

-^^^^^^-^^^^ the south linej  368J ft 
■ftftgt Qf the vieat line| ST; I^ Seo.  7    T,1n      Ri "; 
ilQblle  County.   Alabama 

III. History.  Sy3tem planning,  construction I operation. 
....„An initial fea.iMlity study waa comolet^d m June. 1968. 

2ke well was drilled,  completed and tested hv ^hJa'   .  
,1969.    Su£facej^clll^ durlng J—^ 

august,   l£62^Jn^ctlonTe^ The weil" 
Is  stillen operation *  - -~ ~"   ' ' 

IV. Oeolory < OeohvJ-olo*;,. 

—— —^-^^-^ "--- -  

■ 



iv.  Otelonr I Oeor.vdroloey, eontlnui« 2* 
D. Orologlo JescrlpliCM of  rock BRitt p*nttr«ttd by IMII 

Pock Unit (Ccolo^lc «'olumn In ittded -yi   \    no        )» 
(Ground c'evatton ) (Totti veil death ''»KC  ) 

Datum for dent^ "npaaup^rntTt  ^' p' ^l»** f^ ■ 

. tpth   ThlCK- 
 Nane £££ (top)   noss   Llthologlc Oeacrlptton 

Alluvium at  ^, ' ~  
Mlocerr - ^30*          

0ligocerie-C:ilüka--awa.v Lim] Btong? 1 C'.'(]-i''^Ol 

Byram Formation? ■- Bucat unna 
Clay Member? 1150-1180' 1070' 

Jackson Group 1270-1300' — .._ 

Woodys Branch Formation 1390-14201 —«.— 

Clalborne Group? 1510-15^0'   

C.  Geologic Description of injection units ^ oossible units 
not in use , 
Rock Unit       ,. , , _, , ,        /,,         J Depth Thick-      Character and 

Name   Age   (tcD) ness      Areal Distribution 
Wilcox Group Eocene 2500' Sands of extensive areal 

distribution which are 
Midway Group Paleocenc 3880' each 70 to 80 feet thick. 

D«  Engineering Lescription of Injection units 
1.  Porosity:  'j':% 
2. Parmeabl] fcv;     millldareiei 
3.  Original *e8#rvoir Fre.-r.urc:  If}l8 pal - depth 

no*, sptelfia • 

k.      RMtrVOlr Torrr^pH^^f .    j; , i. 

S.    rhr.-lcal •• 'M   .   of   -^nratlon Water:       Saline 

f.    '••senr^lr *r«ctur« Pre?cur»;   Fracture gradient found 
to t» 0.6^ oai/f«.  

(Mfttlnvation *y - ft) 

• vttfalta F»r»«il«iit 3        %3&UW —- 



IV.    S#cJw ft Jvehydrclnfv. «on«?-».«••<« j. 
R.    O«ohydrolo<yf fr»t»h ^tttr t^cif^rt In vicinity 

^-5S !>?£Ü_ ;»tf&2  Chtrac\»r Qltil fllli 
.NJO'     uncjrn        » I'.^C    ;   ( »sir, uavd fcr 

_^_      ; ___„  ^ w.rU 
         -^PPty»  yield;;  up  [ •  

- • •    . 

-'. Hlnert] Resources (oil and gas, noai. brines, etc.) 

Oil Pv:2iH£I.l£Il_lL-K^l_j.'j'j'J.::_J1:::''- the fniiowing fieldsi 

^jJr^-^'on('l^^' f-1'—^..^:£i^_^:\ L^^^1
' 'r;; " 10«500 - 11 500 

South Carlton field > Tuscaloosa PormatlOT - 5 800' 

Tens aw Lak e g f 1 e i d _ - J^lllH' Pormatio/) - 8 ^0ü 

Salt is produced from the Mclntosn salt dome at a depth of about 
400'. "  

V.   Well deji^n and construction 

A. Casing, Tubing, and Cement 

Hole -a;',1 
^r'r or Tubing Depth        Tyre  & amount Size ,   :     (   ;,  ,-nH.' , i5£ S«t of Cement 

Iül*?n23 9.5§/t     .   -      Jl 1/2"    ^.»01 

WMM Iffl g   i ■^x-lT.I.c^. .^   ?00nks  Cla...   H  g^g,  -./.»  ^g 

^•crlte tot to* hol. ccmpletlon » •      i; .^rfc^ti^^r 7..  ,hrArZ 



V.     mi de.lgn ind oon.tructlon.   ^nunued *' 
B.    Packer£.   0.„tr.ll8.M.  «n  h.M eou^ent.  etc:  
.  Centra 11 ze PS  for 10  3/ V  121«?«    i u^ i       i 7,    «  

-^£nt£allzer1J^rJ«J^  ^S«, 4131». HoiaTl^; 
„.packer Baker model A-l  Lok-set i TviT*       " "*~~ 

VI.    Description of surface equipment 
A.     Holding  canucs  S  flow 
„after filters 

llne- Holding tanks  be for* and 

E.    Filters  _  yes - pressure type 

f ump 3 yea - transf !fer and   Injection 

D.       Di ^9] 

vi:. 

V «u 
«-cov^rv 

•     • 

• 

■■    .^ ■ 

X.»rtlitr« Ug 
A    r;i:v* • m 



5. 
VII.   •-      Ceres,  MMpltti   i  J-CS,  oor.tiuuscl 

C.    Oth^r log;-   p\ 

..J\  ^•»ittivitl  ^Ga»Tina ray-neutron 

—^ sf /•   Temperature 
x. Ctllper  Cement  bond 
 Pth«r    con j ena ated dan.- i ty 

VIII. Waste Characteristics 

A.  Industrial froo«at from WPICM waste 13 derived 

 Industrial and agricultural Chemical manufacture 

B.  Physical S chemical Description  alkaline wastewater 

contain in.-;: small amounts of Chlorides ar.d phooporous 

C Volume  maximum of 216,000 gpd (l40gpm) 

IX.  Preinjaction --.• ■.. treatment  Filtration 



X.  Well operaclor. %  operttir »".-uyry 

A. Tests 

 IXUS rgratlcn Zoroa t-btad 

6. 

description of 
test r»;ult3 

Injection Wtlcox sands     ^20gpn at gOOpfj 

 —  .. woll head pressure 

i^l-iway -Hnar. £22^3 alro ^^»Pt 

an  rtidlly as WIlcox 
y ".«M» 

B,  Treatnents or Stlnulatl Oil 

«!f?fL       T Description of 
SSSSHa .., yrgatnent Method TraaUggnt and Results 

C.  Injection rate? and pressures 

1.  Rate 

Date (s ) 1 Average 30 p;pm  Maximum 

2.  Pressure 

Date(s) 
(well head 

Avera^P 
11 

1: 

11 

i> 

H 

n n 

bottom hole 

u 

It 

It 

II 



D.    Dtterlptlcn of ormt-tn^ profr««». 

"     ■ •  ■.... ' _ .    .     . 

XI.     R.'jjul/irory  fjp-jst. 
A.    CofKtructu.i      -uirc-tfii^a 

P      ».» B.     .!onitor!»..: rc'.uire'vrts 

C,     Reatrlctl^j.T on op«minc rrccrtdurp 

8 



XXX-    feonoul** 
A.   Total «ua ««Ait eotta of twnifmiüa 

».      iffMtiftf eoitt 

$oui^»(f) of Xrf.          ^ wa FutUsnod P^fer^.ces 
.fciftJ*» 5*-l      l 

1 

J» 



Operating Company & General Well Location 
IT   P   (3+- •, ^ -  p •.-•),-, 

Al-2 
uMR 

Pairfleld V/orks 

Ld,  Alabama 

II.    Well vocation   (legal desci'iptlon) 
JjQcati on ü   ^ 7 a r'. '^   N^   C'ornor,   NW   '.I /'', ,   SW   ]/- 

öS . 'ill.r m Gouty.  Alabam; 

III. Historv pyi system planning, construction t,  operation. 
^I'illi:^- ber-m in January, invn^r^i the wo veij wa; c !i Jle' 
In March.  The well was inanced a - ^..V' cti rcr. o 

Jj S. Ste-j.;.,, with tec hlaba:..:. ^^£i£i'':^;^l Survey in 5h ' 

'J:--' v;;J"li ig not yet In operation •.. o:r all one rat ions 

June 19 72, and it not certain wh [ther the wast< 

be FeClj or FeSQ, when the well la ooe: 

IV.  Gooio- ,y u wcohycirologv 

A. Regional geologic setting; 

Valley and Ridge geographic provinee or 

Blrmin lam anticline. Limestones, .■,. 
aCi-o-ito , and some iron ore ., ■: ., pcpur 

Cambrian to Pennsylvanian at th  !  - ... 

10 



IV.  Geology & Geohydrology, ccntinu ü 
h.    Geologie description of rock  pen . .   . ■, .:: 

Rock Unit (Oeolo .». [toluian Incliu d .-.. ; :.z  . 
(Ground elevation      )    [Total nell depth     ) 
Datun ic.-' d h :.. MUT -...c-t 

Nat 
• 

Pottsvjlie  s.v .v, n   . . .:'     '•        •      ;*'»                   . 
. Ian , 

..,..■ 

-• . • I:i    Li . 

. ... J . ' 

ft. 'nnlAn • • . . 

.:i 

c-:-. ••• 

c. Gcolo   :.:         ,1/ 
not :     . 

P.c            .t 

1. . 
- 

Copper : ' . •■ r*. •.•'.c'.hr. - 

. '    .. 

Irjc       .   .♦.-;. ■      W ft*  -» to  -. 

  

Por^     frmturt    OQ  ' 

'■• ' 

5. Ctmt» 





V. 

A. 

MM 

1. 
t^m^mmm* 

<ä*h. 

»• 
■     ■   *! 

■ 

*   • .   ^ » 

ta 



5. 
vx:. —     C«r»t# ^^apUt, 4 Iocs, «0Atuu*4 

C.    Otiier Iocs run 

L«*.vrloc 

»   JUtfr ■    ,-..      .. ■     .  ^ —-   • • .   - 
nil. MMt« OMrtCttfl-.ttUft - ^     r.     -     M 

A.   taAiutrui fro««»« frwi imi«o «MW I« 4« M««€ 

i.    fny*'.««; I «iMMt«; ^«•crijtt&on 

C     »OlM#        . 

rriirj««tt«i «M%t triit—it 

 :  

11 

_A. 



*•      mil owatim» I op^rattnr Mmry 
A.    7#«tt 

"   • .- miAi 
:ftJ»»Mo«t      *..,   »#q»»t»^ 

tWMjnpttm» of 

• 

•,- < • ^».» , 

•• > • •• .*; :»>..*t .*». 

r««trt»tiM «f 

c. 

V 
Mi] 

^Vvfl0i 

.i«^cn    (til 

• 

« 

15 



7. 
tfvll opcratson 4 op#r»itiv MtMvy 
9.    Ottcrtptlen of or^ratlnj 

*-^—^         ^r f a»4 far. 

- J .   _  

-—-:—.-. j m 

• • • ip^vi 

A.    C«Mtf^fil«i 

ft.    ::«Mt«rti* 

 i— -. 
•—*.:; "■"• ' '  i "'   • 

f ^-^^ 

C.    ftftiruiiMis MI ■»gntiac tw-^?* 

If. 



.    0. 

...   - 

17 



rftu. rxu H—^n 

X.    Op^rft'.lrc Conoftny i 3*n*r;l •'•11 Loe** Ion 

.   - 

■% l c*o   I , 

TI.    tftll loeatlo*. (.#f«l •••»«) 

.  • 

. .     .  -,,  ^^^^      >       ■ •   , 

III. MUtorv. •?•*«« rltn^:*»»    -*•     rvet!«wv I op#mt1on. 
 *' ■ 

"    *       # • 

' 

• 

• • 

—L^ 
 . _                         ^ 

•*l  1 .., 

-«* *   .^ 
-— 

A. 

* • 4:*    • 

ih. 



IV.   Geolopy s Ge>hyilroloK:v, continued »• 

B.  Oeolonlc Je:'crl»Tion of rock units penetrated by well 

Fock 3'nlt (C"olorlc • rlurn Included -yea ;  no_X ). 

(Ground eleva* lun )  (Total well denth  B022   ) 

I?atum for d»'pth n-ar^r-ijcnt  

| th   Thick 
Waiwe        >«»   (tot)        n^ny   tltholoplc Pescrlntlon 

Pottavllle Pennay Ivan Inn   I  .-.a. t uh., r-1 lutone  

«  1 ^t. -'  *; ; !un H '  _y .i».. ar. ^ ■•! 1* -tore 
Floyd Wfl»         V «?..  «n«s  limestone  
•. llinr^ton«* '.CTt 

•hatt^noo»:» Shi.- • ■.: • '.i» c»Ulf and chrrty   lime, ton*» 

Piv- ; • » nl«-   a?.«1 eherty  Ilamton*» 

•mdtrr       ••. u.d Murlan lliv ii^n« 

rnJWttö OHov«   :ii. 

Irk. jftttP a-d 

dole»! t: 
wrom enne 

t,    lNfln^r*tMi dvr t -f i'Wtt(«n wnlta 

1.    for • • ^. • .{  '    M>iitor»«   InWrtml 
1.    r»i^ Mi. • 

*.    »»»«rra'r 'r«t«f%. 

5.    ^»T.-ai      .» . •   r af •'onMittOfi »atari   ?*** J-JH. 

fflhHiig^ 

l!l ♦.    %Mm»ir •>•€! jr» 



IV.     Geology  &  Geohydrology,   continued 3. 

E.     C-eohydrologv,   frvr.h water aquifers  in vicinity 

Thlcl-:- 
 li5E£ P»Pth    ne_s_s Character Chemical Quality 
, d-     80ft,      1 Line.-.tone   and   dolomite       fresh 
Pottsville    B0-3000rt.    aandstones 

.«.    ninornl R^geure««   toll  and ras,  coal, ^rirics,  etc.) 
'0Hi j' '      •- I       •     •     '   .    fomttion, 

V. W«»:i   If tjli  4'-!  Ccr>-<li  .   • 

5jl^ .   ?r,ruV öepth        Tvre I *nount 
Hi        g^t of Cement 

«Sall^ ! fc-Jt  ^ in      :."     ISOaka  fcrt...   | FQ, 

^»•Iä^.     2j      :- t.   lo v»in i?2o»   sock« u. c<B^nt 

L—'.        . K    •   •     -ttom to m^n. 
l^fCtton   7  Mr   ' ■: :'  

ouzz. 



V.  Well design and construction, ccnitnu«d 

B.  Packers, Central l ...r •, -.«r.l  head equipment, #tc: 
Baker tubing anchor at Lot torn of tubing strintr. 

Centraij eera for eaoh casing .trlnj';. 

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

B.  Filters 

C.  Pumps 

D.  Other 

VII.  Cores, samples, & Logs 

A.  Coring 

From    «Soy^ to 8097     Recovery 100« 

B.  Drilling Logs 

X Drillers Log 

X Sample lop- 
X Drilling time 

Other: 21 

*!£?™?;!:ray denSe llmestone with thin layers of shale and dolomite. 



vis. .. 
ou#r im» mm 

VIII. IM« ChMW-r 

M       ^^**W*»» 
* i    ' i ■XMJBBBM^ ^ 

C.    Vol 

IX.      PPMinjection ^«r.! 

• ••• 



i     ' 



X.       Well  operation  i operatlun Uli.tory 
A.     Testa 

6. 

SatL Deration 
Drill stem 

_Zones tested 

" ■ i -1  ' 

DoBcrlptlon of 
* ^st result» 

r ^overed r.ono ft. 
f al In'» watt'r 

See ooponlte pare for Injfctlvlty tsst data. 

ii.  Treatrrnnta or Stimulation 
Zones 

Treated Description of 
■"•"•  tiEajjHsaiv r«.                              Tr^atnent  and «'e nultt 
-*. 

«^ 

c. 
■"'"'    ■'•■,      -^—     ■            .     —«   «                    ^.^ 

Injoctiüti r itea and nr<       pi 
1.    Ratt 
Date(r0-      -                           -vtv                           -axlnurs 

,. 
—— 

■ 

" 

2.    rressur« (w«Xl h.ad                          bottoItl hAl<> 
) 

^te(.)                   AWMt.                Maximuffl 

■                                                 •• 
mmm 

• 

w 



I. 

• 

•••11 <wrm%t0* I %^r«<if         rtWf 
T. 

i 

i.    O^erttiac K«^tMM 

1              "' 
A.    Cefi9trv«ti«Mi r 

•.    ^Mltorlnt rM«iir»ffw»ifM 

C.   Mvtir*ttt««ii «n ••^*tt«r »i^ 

I 

***» 



m. 
«.   tttftl mm mit M»t« «r Mwtrwtt« 

»-r HHi 

»ill.   twfiiUI •€ Mmmtim •* t *u* 

^«. 



I.~ \ 
11*4 

I.   A 
-*■*««; •.;; 

;:. 
.. ,- % 

■ 

-*      « - •       •      • - ' ' i      ■ 



*•   •••I^H 

* 

m (CM&MU« emit 
«til 

I. 
tf M   . 

Dttt»        tlkU« 

• «M 

l.iflO to   l.^ 

0. 

L  ywlitt, 

!•   eri*ti*i V»tr««tr rrv*t«»rr- 

of tfg#c%iM «in» 

*. 

s. or I«« v»i#r: 

••   %••# ioir ^«ciwr« frv9»«rt; 

^S 



s. 

au. 
«»* 

/.   matral ill  Mi CM9  MU. WtJMt» •%«.) 

*)M;a|t «r t^4M •tpu 

• ._£* 
...:■ ■        .   ■     . 

dM«PU« tMitft Ml« «a#i«tlM 

••• ^t 



.Hl 



~ — — 

A.     L. . 

i*    ftWlMl 4 <t>—uu u 

C.    v  .. 

.i.    fMug««;:^ 

.11 



x: 



T. 
X«        % mi ..   .•.    .     • .   ..   .,•,•♦; f. vr 

■    StMllfVMA if tftfi.     

■   «rwum? S- •• 

A.    CMUUS 

.. 

.11 
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WELL PILE rJKBER 1^1 
STATE UMR 

I.  Operating Company & Genci'al Well Location 

Clta-uci,-y , Inc. 

'■" c 7 r. c o s h, A labama 

II.  Well location (le^al dccriptlon) 

:.0(:.-ro.:on:  Soc. ^11. T^JM, RIW^ Washington County, AL-iI.ar.g 

III.  History, system planning, construction & operation. 

7:.!;,lal feasibility :-tudlc:-. were made In 1969.  The first 

::-".l  wag drilled, cornpletecl, and tested during the period 

'or.ri.-:- ?1, 1970. to Doceir.her 23,   1970.     The secona well was 

^■T-.rlot.'u l.y June. 1971.  The v.-olls are not yet In operation 

If«  Geology .'. Geohydrology 

A.  Regional geologic setting;See Al-h 

35 



I. . 

an 



* 



.'. 

--.:-...•_ 

• . 

. . _ .. 

Corin ■■ 

.-:..•    . 

•"*' iv" 
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 ,1? 
  

 .  

A.   Ziu«atru; fr«MM iws ^un m*t« u * n«M 

».    Pity*lcAl I MMHMl M* 

C.    Vol«^ 
•_ ■   - • 

•A*     ?r«S.%s«ci;e-, V»JI« if»*•»,-«At 



■■■■■■MM ■■■■■■■■■■■ ■■■■■■■ -.-e 

tm   MM HMMi 
HMM       ■: ■■      5-    -i- 

*tt;i ■■■■■   I ■  ■■■■I 

■■■■■■■I ■       ■(  ,   wmmamtm** 

■■■ ■■■ 

......  i;.'.\ 

40 



< 

X«     %mlX 9999mm k *, urt 
*•   Us*? * «f «^üH 

A*  kM&Mm oTVMflML 

11 



vt 



mt • » 

I.   09*rt\\r* Cmmmm t r%l toll iMnn«» 

- *  r **•' •-. • » 

11.     1» II   lM«tl««i   I ;•#•".   «••rf.*«t»«) 
Jill     A>r<u*<rt   4«ii#r».*-  f.tr^s. .    > tr ^!> 

III.    «tti«rf# qnum fU**m.    «-••trvcil^i % f rttt—. 

'ti|.r«'                        r    #* I ,    ft   tr** 

• • "i   •  eerr<iit|a*i 

t MHitr > :i> :< s _ i  * 

A.   »utiml *»«u«it Mtti^ri ■ —n i *"' -- ^^ 
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IV. f. 

&** *%r%\% ****mh\*r** Im t^ **t\ «mtUl »f > ^^f •■rtt > 

C.     tnHtU  •te^tlMl'N» of l^««U«H mt\9 t WMUl« MIM 

-ifetl uriwiw 

0.   lArtn^^riiii intrtM Um of SHIMUMI «ilta 
1.   ferotUv      . 
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IV.    •ttliff « till» JMI ■4P. c#iitl#«#« 

f^H ~tt 

••   catiiiff. T^sr«t tM (Vom 

Jilt. 
*nnf «r Ttftii* 

IKIMS  
in 

tAltfU29 , 

»j—n »u^l 
it 

XUr ftt ■i 

ttttC  
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4 t*- <* 
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C. 
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Vfl. • Ma»l#t9 » Ur« 

JML 
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ni. —    etm. »u«ut. i lot». 
C.   Otfttr Uc» r« 

i.      tutlMtrUl   fra  -.i   frw   ..-'.f   .«.••   |S  «t «IvM 

0.    t«lww 

Ift'ltHar. 
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A.    fettt 

_lMt      fent IM IMM   iMtai 
"••crtptl^n of 
t»it  r«»ulta 

^r9»*vr«  t*«!*^ «f f««pr.t •M »orforavd to cwifin» • »dtlpft-tonr 
r»f*^nijr,£ of •   .   i     V*:n. ^Mtftt. 

•.   ff%umnu «r tilMnUtion 
IHM 

trttlti TtTMtAM    "imä 
OvMrtotton of 

tr*atft«nt tnd p^tult» 
*9** r»£"«r<»i 

C.    tM*fit«i n   • «id 

EM **timm 
• ■ t • 

• 1 

i 4 • 1 
• i i 1 

1      fr*»9i*r# (Mil fenl .bettoa 1 Mit                  ) 
Ut#{.) 

■ • • 
i • » 
* • N> 

■ i «• 

IS 



7. 
X.  Well operation 4 operating history 

D. Description of operating profrrams:_    

E.  Operatlnc problems; Inorease In Injection pressure during 

later half of in;'< approached the limit specified by the 

State.  Thla K.ir attributed to corrosion products from the 

.holding- tank, the Injection tubing;, and the 8 3/^ In casing. 

The entire cvstem was cleaned of corrosion products and put; 

back Into operation with corrosion inhibitor added to prevent' 

XI. Regulatory aspects. 

A.  Construction requlrenonts 

B. Mor.itoring rtqulr««tnta 

C Restrictions on operating procedure Maximum bottom hole 
Injection pressure of SOOpal.       ""    '  '    ■ 
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XII.    Economies 
A.    Total and unit costs of construction 

B.    Operating costs 

XIII.    Source(s) of Infomotlon sru PufclisMd »»Oriiiitl 
Written communication:    Ca.irorV.a Itaur W^P,^       ir^ 
Board and the AeroJ«?t fen»ral Corporattoit 

SO 
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IV. Geology & Geohydrology, continued t, 
6. Geologic description of rock units penetrated by well 

Rock Unit (Oeolop-.lc Column Included—yes   ; no 
(Ground elevation 95ft.  ) 
Datum for depth measuromcnt 

(Total well depth UlOft.  ) 

K.P. 105 ft. to 1070ft.) 

Name Age 
Depth 
(top) 

Thick- 
ness   Ilthologlc Description 

Cenozolc    0'  396' Interbedded sand and gravel 

with sore silt  and clay 
Cenozolc  396* 15^'    sand, sixt, and clay  
Cenozolc  350*  182' clay and clayey silt 

    Cenozolc  732' 278' oljvo gray clay  
Wheat land Fm. Eocene?  10.10'  100' gray fine-grained sllty sand 

1110 volcanic basement rocks 

C. Geologic Description of injection units ft nosslble units 
not in use 

Rock Unit 

Name        t&SL 
Wheat land Fm.? Eocene' 

Denth 
(top) 
1010 • 

Thick- 
ness 

Character and 
Areal Distribution 

(only 60ft. was left 
100' Kray fine-grained sllty sand. 

open In the well) 
highly variable in lithology. 
not regionally distributed 

D. Engineering description of injection units 
1. Porosity:  about 35%  intergranular 
2. Permeabi 131v :. from less than 100 to 3,000 Tnlllidarcies Av. 
3. Original Reservoir Treasure:     Not known  *~  (See below) 

**.    Reservoir Temperature:  Not known 

5. Chemical Character of Formation Water: TDS-27,66^/1. 
Including iMOOmg/l Chloride. Moomg/l sodium, S.OOOmg/l 
Sulfate, and l^OOmg/l Calcium. pH 7.6. Analysis of sample 

from several thousand gallons pumped from one of the test wells. 

6. Reservoir Fracture Pressure: 

(continuation- D - 2) about Ö00 md. on one core and 26' 
Sldewall samples 
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XV.    G««locy & 

I.    «tooliytfrolarr, tt**** wit M«lf«r« I« n«t«tit 

TMc» 
f'iniuf- JDMifil 

Kffgh   Hater  actftf»   jl».   »tr la   atf 4   rr^^l»   '»o   »   »-»^h »f 

tclow wt I  r   »^   ^ t %»iton yt^r  t       »r»». 

V.        Well design «n<l construction 
A.    Ctslng. TuMrt.  tn.1 Cemrnt 

Uol* 
SUr 

'ailnf or Tub in* Depth 

Surface       17 I/fa"    ;8>/rt..    fcgg^    n  !/8" M** 

tet^e I »aount 

irr*-«- 

-— ** ?*   ft, \m,0- 
Other 11 nor talnleto atcol 6 3/8"    lof.f,' 
Deacrlbe bottom hole ccmpletlon i».-thod:_ prforat    .     "~T 
.  979'f  botton, at  107C',  60 me.:h perroratlonr.  .->"  riot«, f  r-ntL 
_  gravel packed  r 

.sa 



t.    lull itp iBi MMtr^ltM. M^t 
IIMT«. Mil *M.l  •««IPMfkt,   •%•* t 

IM* fM* . —tor w^| 4.^ t#^»tqa »#rt»»r •»< »ttn      i 

Vt*    dt*crir«lo«i «f 
A.    »»Utf« t I fli» HUM       if» #| 

t» nf w »tl»»r fno t># 

0.   auMr 

fit.    f>r*f 
A 

l»f.   * to« 

It. IW •2LJ2S22L 

 Orllltfif in 
 <Hh#r   

:»♦ 



r*i 

• l.f*r 

mi. «»I« 
» 

wt/99 9W990dtttf HBSf * 

■K* t «    1 
••»        Oa» t«rtt>    <»   • •> i tu* 

C.    tmimm M 

U.     NvmjMtiM «••!• tnaiMt ^fr^ 

1   ' "-       ^   Jf 1,-    «!*» 

».». 



JttL 
tlrr      ^.   ^y      y H»rt. 

•UM. 

11 fei JliMÜM MBV 

•    l 
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* *"' * ly^wig ji £tß*9 

'   i      • 

g*^H »f<n<l»f* M 

'«** 
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••        •ill  •»*?•« IM § 

C.    ^»ftrt«ii »n« on * •• '♦ ■    rccd.rr 
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III. 
A*    t*%*l «M  «Alt   t—\* #r f«rM«rMlt«n 

i.   c^rtttnt Mttt 

nil.   ifni'tt »r 
• -•■ 

:>s 



«u nu ■r^-* 

i MvU U««tt*ft 
•iMfftt.   ^>.>   AH» P.>— 

uu firi.^.,.,    j .r 

II.     «Ml   iMtttM   CUf«t  •»••rlMtMll 

-'- ^ *    ^' ^t. 
lil  f ♦ n. 

til.     ttM«rft  »ftt««! »|«Ar!^«c  **   iifMIt«« %  gftrttlw. 

nr.    Ocotofy 
A.    P#«lofM| r»«l0ff|« •tftif* *     «''<*♦ Cm«> 

r>!i 



MUf  flt*M#l#  **l«n !<Mt«iM    fM t    M.X.)- 
iir*m$ 9l9««tt««. I    |TW\«*  «»11 ^—ts    »jWy*   > 

»rn     tinwltilf 

*'..»> y »_ _ J ''jL rt*»'t'%   ^ t    ' »y :   ::■ 
^♦a iwl^mt» t%^mm* I fflift 

C.    ••tlttt VMriHta« of •rjreite« «Mt« I *^«4tn« «ultt 
Mt   IN M# 

0.    fcit1t*#rlft*  ^•«»rlfiilao of l.tJocttQffi unit« 
I.    roroftt^     n>oiit r>t fry li i—tf 

'ATrn'. r   '  •-    - -•>•    r 

S.    Chciii»«! "fiar^t^r of «»orMMon i*tt^r!     •'.•-    .    n;- 

£fc2  

6.    Aoa^nrolr ^roetur« Pr«.t«tiro 
Mi 

(cant I hunt! an P -        Avrrar.    „ 0gt ?^ mi,   rro» 11 icsU 



 11 10^ 
fM#k. 

d^rwt^ '^«Itil Q^ltft 
T» ■      •*• **<<■•.•■«   lr •wt* ad   ►»,„ I»  to • 4»pX* •»r 

•wn •^•••lÄ ••Urr 1» I    -^ • v   ,«       •• •,    ; !•  ^«9  ft.. tol« 
•ti i*»» ror**«t lotl ••t«>r 1«   «*.?»* 

P.    Ntn#rtl 

•r» r#Port<Ni lr. th» 
tit.) 

■ • • • 

■^ itl ^li. 

, , 

-..   .- 

•j       i LAA   «ft            *                * 
  

Molt -^ JV,n:r ^r ^^^ Ocoth        TYP. | *moxw% 

Surfte» 

."- V8"     1096'     *>>03i(r-nurr^ci> 

Injection   liner etaini»^    i   . le^/?*    11 M j • 

rktn^r 

Joserib« totton uolo tM^totitn Ttlwii    0 ravol  packed tho perforated 
MMLg 20 WL   "r  of gmU.   Top at  10^',  ggt^g     __  i .■ ■ j   .   . 



I    M 

«. 

V.    Mill tetifn and «onstructlon. eontlnutd 
t.    Ftektrt,  ;#ntrtl1t*r9, w»lX h«Ad «qulpatnt« etc: 

6 ye  tn.   PaclcT net  tt botto« 10 ft.  with  15.0C0  lb 
fn»!cm. 

fl.    Deaertptlor. of «urfac«* equirrsrf.t 
A.    Moldln# ixntu I flow lints . 5e» ra-? 

B.    filtert        S*«* Ca-? 

C.     ronpii 

D.    f>ther 

VII,    Cores, sanplcc,  -; Lo?r> 
A.    Corinr; 
Prom 1133 ft. 
■     11»3 ftT 
■ 

,co 11'M  ft. 
1158 ft. 

Recovery 

B.     Drilling  Lop.s 
X Drillers  Leg 
X Sample log 

G2 

.Drilling time 

Other: 



VII. —  cores, samples. & logs, continued 

C. Other logs run 

.JLJ'eslstlvlty- Induction        jJanuna ray-neutron 

   Temperature 

 CaliPer JL.Cement bond 
 Other   ^^ 

VIII. Waste Characteristics "     ""       "" "■" 

A.  Industrial Process from which waste is derived 
bame  as Ca-2 

••  Physical I chemical Descrlpti-   • on      t-ame as   Ca-2 

C.     Volume ,.AQO.üQO ffpri 

IX.      Preinjectlon wast? fcreatu Inent  —Same  as   Ca-2 

G3 

5. 



X.      Well Operation I oi:»Pttln<* Mtiwv 
A.     TettD 

Type Puretton isiTÄULiati 
Wat<»r nhut orr      1 Hour tQShft. ^^^^ f^ 

•o« 

pumplfi^ I'Hirn lrjee<*.w>,  t«-.* «-«♦ ^fr • 

2V1 «#».'t.-1 «< Iz. 
. >-v   t, :   • 

  kMfl MMAMke« 

B.    Tretti^nn ^r SUiMiUti • 
Zones 

^^t£ä frgaiw^i ^^ 

C.     Inject!or« r 
1.    Mi« 
0ate(9)  »♦I«**. 

t.    rrvteiir« C«*ptl 
tete(«) 

n 
9 

i.t 
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XII.     Economics 

A.    Total and unit costs of construction 

8. 

B.    Operating costs 

XIII.     Source(s)  of Information and Published References   

Written  conmiunlcaiiona  -   Pali-chl Id  Space and Defense  Systems 
and California Division  of Water Quality Control  

m 



WELL PILE mmmsfi          Ca_^ 
STAÄ ""        —M— 

I. Operating ConiDanv %  tefMrtl W»ll Locatlc^n 

^alrchj Id Spaco gg£J^£««g Sjfstg«, Reale Air Pore«.- Ba3e. 

near  Marysvlile, California *~ 

II. Well location (legal deacriptlon) 

--Location:  730' North, 260'   West of 5E corner. Sec. 5. TljtN. 

—£S£ji Yuba bounty. California. —— 

III. History, syateta planning, construction & operation. 

See Ca-2 

IV.    Geology |  Oeohydroloßy 

A.     Regional ^alogic setting:      See  Ca-2 



IV.      Oeology 4 Gt»ohyürolo<y, cuntlnudd 2* 
B.    Geologie üe?orlrtlon ot rock units o*n«tratfrd by ««11 

Pock Unit  (Oeolo^lc <"olu»n Ineluied   -jr»8 ;    no   x   )« 
(Ground elevation   9s ft..    )    (Total well deoth   UJ9  ft. _) 

Datum for d^pth meaour^ment     ZZSLJSHi ti    B>i#>.) 

Oeoth        Thick - 
 Name -^ge (top)_      neaa Lltholo^lc Peacrtptlon 
 CenozoVc 0 'tv-lt.     Irt^rcedleU .-^and and trr^vel 
 Otnogoic      »65ft.     135ft.    sand. .-.lit, l cltv ro;n'-.•''1 j1- 

 Cenoz.Mo       hOOfi       |07ft.     clay  ar.«I tjlayey  silt 
 Cenosclc      907ft. 198ft.     olive rriy clay  
Wheatlarid Fm.?    BocgneT       llO^i't.     17Pft.     ^ray   flnc-gralrei  -?1U-V  nand 

i 1283ft. volcttrilc baocment  fockü 

C.    Geologic Dvsoription of injection units & possible units 
not In use 

Rock Unit      „  , 
Dttpth   Thick-      Character and 

Name ftge   (top) nesa Areal Distribution 

Wheatland Fm.? Eocene? 1105ft, 178ft. f^ray iine-graln^d sllty sand, 

 Üi£§l2£2!l JllÜllZ ,var>ai:,le In lithoiogy , 
 In well) not regionally distributed 

D. Engineering description of injection units 

1.  Porosity:  Av. about 32%  Vor  9 samples 

2. Permeai llj.t.v ! gangS ■rrou1 1 to 3>700 millidareies-See belo' 

3. Original Reservoir Pressure: 

ii. Reservoir Temperature 

5.  Chemical Character of Formation Water: TDS-27,66^ppm 

^ee ga=.2  

6.  Kejervoir ^racture Prerssure: 

(continuation D - ?.)    Av. for 9 tests 560 md. 



t.    C^hvdrolofv,  fispah «ftttr wmifer« In vtMntty 

-iiH jjpi ■ n>-^ ^»ry^.r rn-lc4l Ouftlitt 
Fi^ah wat^r occur,  in g.-muv and p.rav*!» to %   j.p'h  of 

>.lch th-   EgggMog ^ilcr *i .tsUm-. ----- - 

F.    Mineral Reoourcc  (oll ar.u gas. coal, brines, etc.) 
 "0 InTi rtaourwj       j-'-port.eü  !r> thn  vlc!nlty of the 
dl^ooal well. "   

V.        Well deslprn a, : construction 

A,     Casing,  Tubing,   *rA Cement 

Hole basing or Tubinc n^^^-i 
liae weight a grade e'      «<K(-      

D-pth       Type * Anio"nt 

Tntermed.   ll  W 1;H^ ^-l^iio^ks-surfac _ .,.8  5/8»     1095 r     ^Qalf« 

Injection  ] in er 
 -r-^oftjiy ft. iym  

I ^:-~llLl£illJL'te.clL   § 5/8"    120 3' 

Other 

Describe bottom hole ccmpletlon method-    IlrTTT^TT 1 T"  
perforated. 10> semlo^f..,.^     o> tl^T fen^      .^ T ^ ^   - 
,,        :—~— *^. ^ ^ Diank, 60' perforated. 5' blank 
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V.    tfvll d#tign and e^rstructlon. eonttnu#d 

».    r«ck»rs. Central!s«ri. »rii h»«i •qalpMnt, »to; 
 B^^ffT» Model ^^ fnatoo Pacicr at 1089.6 ft. with 

IB.000 it.  tana ton 

VI.    Oaacrtptlon of surface eq«lpn«Mt 
A.    Holding tanks  t  flow  i!n€f       Se*» fa«? 

B.     Flltcra 

C.     Fumps 

D«     Other 

VII.     Cores,   sample..   8  Lee.     -  no core-,   hat   12 sidewall  samples 
A.    Coring 
Prorr._ 

n 
to ^Recovery 

B.     Drilling  Logs 

„JL_Drlller5 Log  Drilling time 
_JLSample  log  Other:  
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fit«  —     Cervt.  »MpUt.  4  lo**.  cortiniMd 
C.    Oth#r los«  mn 

 ^MMftfMi  ^OMM rJiy-n»«tron 

 Ctliper »   Ct»ent  bond 
.JLjO^hcr     lv >    » i   . r -r  

VIXI. w»»t* Ch«rftettr*sties 

i. 

A.    Induttrltl Pracei»  fro« which waste Is deflvrd 
SUM M CS-? 

B.     Physical  I chcwicel Description      Sarac as  r.'%-v 

C    Volume       'JO   .    10 Kod 

IX.  Pre Injection waste treatment . ^eated vo  retard bacterial 
 Crowtti with  Dt■:.i\Jjl::..lL^LJ:inir[iL-^"^Aual feed. 
  PH is malnbaiued at 7, * "* ~   '"" 

iron. 
g^ver Is removed.,frogHbhe waate by ion exchange with 

71 
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!•      V9ll op«rt(i9n I op«r«iinr Mtttff 
6. 

Tirr. 
Wotgr »hut  off 

^oratton ?on»s t^ne-i 
"^»^rlotton of 
teat rcnultt 

■ -; t s; ^ I'nur 
rtTfr.t   job 

Zn^octl v'.ty 

Injection rone .'veld rro4uce For«» 
thgn  lOfipm 
^ould Inject IfQPDm 

at 120  ps! well head 

p!'e; sure 

B. Treacmenta or S>;lrulatlon 
tone a 

Treated 

Injection Pu»pli  ind surging 

Description of 
Trgitggnt and Resulta 

OX* I nourp 

C     Injection rates and ar«ssitrts - See injectlvlty test. 
1.     Rate  no operating data obtained. 
Date^) Average .Maxlmiun^ 

2. Pres3ure (;vell head 

Date(s)  
n 

Average 
 bottom hole^ 

 Waxlmuin 

i) 



D.    D^tcrlptlon of onorut'r^ rrogrtns: 

7. 

E.  Operating problepss 

XI.  Regulatory aspects. 

A.  Construction re:iulre-rents  See Ca-2 

B,  Monitoring requirement3 

C.  Restrictions on operating procedure 
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XII. cconor.ics 

A. Total and unit coeta of construction 

B.  Operating costs 

XIII.  Source(3) of Information and Published References 

J!J.rJd-^r-^ eoggunioatlon - gSirchild ggaot arci Defence Syst ems 
i 
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WELL FILE HNM Cn-1 
STSTT- —PUT" 

I.    Operating Company & General Well Location 
u.  s.  Corp:- of toglngeri an.i Chgi^cal Corpi 
Rucky Mountain Araenal. Holora'lo      "~~ '"  ™~  "" 

II. Well location (legal description) 

Location:  NW l/ü. NK l/k,   Sec. 2^ TgS, H67W, Adam^ County, 
Colorado. 

III. History, system planning, conntruction I operation. 

The well wag drilled and c^npleted in November, 1961 and 

feegan ^^■PO"ini.o£_ch»yiU!aI wu^te fr-oni the Rocky Mountain ~ 

Arsenal Into PreCambrjan crystalline roqk. Prior 

to the opernllon^^^^d^^,! ^11^^  wa. d^pos^TTT 

into 8ee£ase pond, on^the arsenal grounds^ These ponds were 

responsible for ^ipplyjni- wastej^hlch was destroying crops 

..by communication through a shallow aquifer s.vstern. '"""'" 

Soon after inlectl or, t,,,.^, the area around" the well began 

experiencing nimerouc_oarth tremors wnich was highly abnormal 
„Lor  this are^^^oej^^a, !._J1^^ in the area occurred in 

1885.   

-■■ sta"-stj.^l^oi:^latlon between the number of shocks and 

the In.lectior^r^^w^j^r^^out which postulated that 
injection eouldj^cau;iing_ the eai-thlT^rs.  The operation 

,^f_the_wen was suspended in Feln-unry. 1966 until the cor- 
.. relation SOUll.bejgoEe^ Tlie well ^  ^ 

operated g^jioe j^t ^g suspended    ~      ""  

IV.  Geology ä Geohydrology 

A.  Regional geologic setting;^:, well L. .u^^,,   tho 
-J^^^U^V^or-  Hasin. nine n,...- j j , ^ 1  • 

. axis.  The st.-.-u^raphlc BeQt^e^sUU^  sand.toMo'.  

-aamaati aaü siaüaa -r ^—IMP tTT^X^T"^—^ " 
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IV.   GeoloEY I Geohydrology, continued 2. 
D.  Geologic description of rock units penetrated by well 

Rock Unit (Ceolo^lc Column Included -yes X ',  no ). 
(Ground elevation C

J170 ft. )  (Total well depth 12,.0^5 ft. ) 
Datum for depth measurement   Kelly Bushing  

Name         t- Fi6 
Depth 
(top) 

Thick- 
ness Llthologlc Description 

POX Hills Cretaceous Oft. 1250ft. sandstone 

Pierre Cretaceous 1,250ft. 4198ft. shale 

Hygiene Cretaceous 5iM48ft. 2262ft. sandstone 

Nlolrara Cretaceous 7,710ft. 290ft. chalky shale 

Fieri ton Cretaceous 8,000ft. 345ft. shale with Limestone 

Muddy Cretaceous B,.^il5ft. 100ft, sandstone 

Dakota Cretaceous 8^445ft. 300ft. sandstone 

CONTINUED ON NEXT PAGE 

C.  Geologic Description of Injection units & nossible units 
not in use 

Rock Unit Depth   Thick-       Character and 
''iame        Age   (toü)   ness      Areal Distribution 

PreCambrlan   1 ]., 950f t. hi gh 1 y fractured horn- 
blende granite gneiss 

n (v 11 a I n i n r f«' »'ma t i t p 
intrusions 

n.    Rngineerlne description of injection tnlts 
l.    Porosity: 
2.    Per»« uil Itv:       . • x 10"' md 
3.     original Reservoir rroasuro:     '•• ' tesl 

4.     '-vi'rvolr 'ii-rr.'.. rntur-.       ■,'. 

S.    Ci,rr«icaJ Cl.nra.'t^r of PoraatiM Vat^rt   Hrttif at 
 ülilfiJÜ2lL'.'   '' ■>..Ity of \.n\r%/cm\  

•«ea^rvoir ^rtctunp Pr^ynur»;     .»l«  r I /ft. 

IS 



IV.  Geology & Geohydrology, continued (OONTZNUIO)  2» 

B. Geologic description of rock units penetrated hy well 

Rock Unit (Geologic Column Included yea ; ro ). 

(Ground elevation ) (Total well depth ) 

Datum for depth measurement 

Name '•r.e 
Penth 
(top) 

Lakota Cretaceoj;: 

Thick- 
ness   IltholotMc Dencrlntion 

.SjOOft«   'AVI,     r.andrtone 
Morrison      Jurasr.lc B./Hf.ft.       190ft.    ohale 
Lyklns Trlassie »»"V.'fl.      610ft.    oandstone 
Fountain      Ponniivlvanian      ".77.?fl 

ReRollth      Ordovlclar.  -       lltP3jfL. 
 Cambrian 

PlQOft.  er>nif]oinpr«ate. ^lltaton» 
h  r.halr 

170ft. 

Pre C—brlii ji, ".oft.  .f.t   •. t cn^'.Mf 
C.    Geolorlc Desorlpiion of IrJ.'ctlon untti« I nomlbU units 

not  In ur.e 
^ock Dlllt 

•an*  Li /»•e 
D^pth Thiel« 

Jt2* 
rr«araci»r md 

I«    Poroilt 
2. Perm* -,t 11 • i • i ^^^^ 

3. ri^iiuii **#«*rv«*tr 

^.   rh^ieti  i^i^up »f «wwitiM ^«i^ 

*•   ****fv%r ifmtm* 
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I.   tooti/oroiqr* ***** l* 

Jttl&L. 
n.i€i 

^«*"^    *> ^1- 
«st«lli 

f.    HI***! 

iZi^*^ 

Ittt «M **, 

» 



til«  #•• 

*»«iiiw 
♦   ... 



VII. .-     forte. 8ft«pUs. A Ret. oontinMd 
C.    Other Ierr run 

„L.PMUUmv  0*wm* ray-neutron 
—^—8P _ .Toii^erttttr» 
 Caliper _CMiw»t fond 

Other    

Vlll. Ua«te Characvertatte- 

A.    Induatrlal rroee^e fron wnteh «fMU la derived 

B.    Fnyaieal & ehenteal DeaertHlAn      anaiv^tp of yymni 
lÜ tr^ no'   avall^lo^hm  <;   ^>rrU^d a^  -llgit^ |  
(nH«g.n> and f^ i.tt., .t>t „u,^^,. ct.iorlde». ehUra-^ , 
9n?yr^at^t< ».f iiH^rwv^ nnu „ruanlg M.r.rpot-oMa cent ^J. 

C.    Voluae      16', elir^, ra|. nr» of «> 

IX.     Preinjeetlcvi na.-t» tr'atntr.t 
 or bticK-ri^ killing ar *i<t. 

Ull>«-. flUrati^, ^t ^.p.,. 

S« 



X.  Well operation I opentlnr. hlütorv 
A. Tetto 

6. 

JX£L 
J£L 

Zonen t«patgd 
n }.>   it- 

Description of 
test results 

P^u-.lolr.  Km, Tt^OOft.  of water mi 
r.»cov«'Pt'd.     •'••nultjt 
K. r«-   t nr»p. 

j      >    '■     • Prei\tfit rinn t'-.crvt»lr acccptnt; 
RpOl I -h H«,'|n   ;.'- t    \ 

to.   Tr*«u»ntj cr : ,i*4i* ion 
tones Desertptton of 

mUMgl md »esylte 

f.    t^jreuon nt     xta wfmmm 
1     Mte 
!%teii) it#r*«i*' Ima    ?o<w^<i 

f•    toe»«uiv (w. 11 hHrt 
taie(*: 

r^el* 
•«**'    r*'   '      j:     • ^«h i.lCfl 

SI 



ft«  Well operation & operatlnr hl?torv 

D. Pescrlptlon of operating procrams: 

E.    Operitlne problepa:     rroMcn ir :»ti.i...j  p   woll Mitm, 

A.   Cofittruction i^iulr^ffvnta 

■'j er < i  ; ' 

C   Httfitii^ o, pw^t,^ rr^.j^   ^^ ^ .nylT 

si: 



8. 
XII. Econor.lco 

A. Total and unit costs cT conatructlon 

B. Op» rating ocnti 

XIII.    8ourc*(f) of Xnrorratl&n ind TuMU^d toftriMM 

"Inject Im. »   U ^tlowrhlp «   iocky %>unt^I' 

I —]     - .       * 

u<u ■•. acopyt. ^tN^urr ity *%:<*        LlLÄLli 
L^'ü-Aü!^^« >« ^r, r<»u».*t *^ ^o^u^ iwoiaeut 

Voa«. ito. tT 

'^».i % »i^i m* t^»»r>*T ^t     . T voi.     im 
•tftt. I fit. 

sa 



WLLL PILE Ninm^ 
STOTT JBfls 

& 

I.    Operatlnß Com my & Gonoral Well Location 
Shell oil  Oomp.mv 
1700 Broadway 
PgnygTj Colorado Ö". 

II.    Mill location (local «leacrlntlon) 
fyl Vl. on"» tfii  11» ft.  .^outh of went   1/* corner of r^c.  28, 
V. I ii, r ;it*r/ w., hio      tnco County, Colorndo 

III.    KUtorv, sytfm planttn«. eonatructlon l opratton 

>.» K^^: wm ap^iv^? 2LL* i tnttfrapM? •.«'ut mv*,\ to t 
t MJi^lMMMiLJBUi—^ 1* itn#ti4*<i fa- ^ .. f.r       ^ ^^. 

*•  itftoMt .*««i«ct« amtiv* TIN» —ti i* || 

M 



IV.  Oeology & OeohydroloKy, uonllnuotl 2, 

B. Oeoloclc JencrlpHon of r<vk units penetrated by well 

Rock Unit (Ccolot'lc Column Included -yes ; no X ). 

(Oround >Uftion<»0t2 ft4 (Total well deoth 1500 ft, ) 

Datun for Ur|>th measuP'MRt nt  

Depth        V.ICH- 
 ™« t*t (top)        negg        tltholetflc Deecrlntlen 
Orpgn 3*.vr Kormetlon l^rtlary   1,^0*  .-000• 

Kmocuny y^ntor   ———————————— 

Ijgdti !»••<    ^-w •'»• 
DQtt£li«Crvt»k Ke« 

4* »*. it  fm* Hi tf  » 

^   2I?,?5,-,|r* r      m of '^♦•i»«^ »rtU • *otam* «iff not t« «»•«• 

^*e    ti>HUr|     i.  - __ Uae^4i . ^ 
^^^<>»^<!^    ^ 

*•   ^»*^»^—#-JW « »y t»iwettt toi—uy 

■r* * *      ■ ♦fWwf^     TT* ^ 

Mautmmm mi^H m fMI <iaeftte»j a^it^     ^*M 

^a#pvoir •paetvr» Profaup»: 
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IV.     Qoology  ft Goohydrolot;v,  oontlnufd 
E.    Ccohydrologv,  tnnh water anulfcrs In vicinity 

3. 

Thick 
Name   Daptt^ uonn Cy^ficter 

The only Inforgitlon atatea that s^*oun<l water !a found In th» Ireen 

Hivcr yonmliun.  Inforwatlon r^^atoi to ^round-Katcr cnn br  PogB< 
In "Oeohydrology of the Plceanoa fr*>r-u  ttrygtygtf Dn; In between th^- 

f«. ttintrai Fttowreo (oil tt^ fat, eoal, **rlM>a, tu.) 
Ji'.-n?«e" r»trole^ u>p**\n* %r*  f ^nt |t> in» la>ln In tr» f^r* of 

wne^lUe !i>WCO|l f<e f  *»    ;*> t»«   teuer f^r.*. m of O      T'\^_ ' 
CreejLjMl»*f>« 

f. «mil imtianl 

i' ■ - 

twat • 

ill Mft« -Cite 
<*' 

r   itt>f n 

Al 
kuJC 

f\    ■   -.< ,e* i , ^llja^Li^'^ n. 

Mi 



V.    Well diMl^n and conotructlon, continued 
B.    Packern, ''cntrnllxer*, mill head equlpnent, etc:, 
Ten»Ion packer tit   1,090 ft.     Hakrr look net packer at  1,127 ft. 

A prortnur«? »riM^e  in  uaml  In l -r voll head» 

VT.    t)e»crlf»t:er. of aurfaca **4utt ^'ni   r*«   «tiiachad btt^im) 
A.    **oUlfii! taiwi« % flow U«iaa       l^c tartMi »wra» t»n> and f.^c: 

s.   rui#rt 

C«    KH 

: 

vtt. 

i.   >iin«t Urs 

*•€ _   flWitr«  

S7 



VIX. .-     Cortt, oMplvs, ft loci. eontlnu#d 
C.    Oth«r locr run 
 PtiUimu „x^ou^a raf-n#utron 

 rtUpT _Ctiitni tond 

vtlt. Mitt« CharMttrmUf 
tnOvtirttl ^rot#tt trm «^ttii «Mtt It dtrlwd 

5. 

••    Nyttttl I t*NM*U 

Hh 



A.    7»ttt 

4. 

Otv^rtHl«*«» of 

*■ * *• ^ 

*» 11 ■»#»< i^PMvrt •f 

t    fttu 

*M 

S!» 



I. 

♦ J #*•*• 

^ 

- 



•• 

#•  1*1*1 I «»I« 

♦ttt. 

!fl 



rinmit 
•UMICOCO 

!W 

MI 



IM» *mmi 

.HU- 
I     II 
11- 

I 
i 

1 

4   r—.mt* 

' * 

O^OMt«. 

* 

> 
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Hüll ARRANOtUtfiT 
OIVOtAL Wtll 0 1 
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HAU» ttauTIOK CONTHOl COttlVSIOl 

OF T*. SUTl Of COIORAOO 

AmiCATlCN DT SNTIL Oll COMTANV TO ) 
OPtMTC A SuBSUHFACr  CISTOSAL SYSTlM ) 
UPON ANO U*3Cft A TRACT Of LAND  IN TN( ) 
mi sui or sein ON 28 AND THC NC> ) 
Sli Of SICTICN 29. ^-.iSHlP I SOwTM, ) 
AANCL 97 WEST, RIO tlKi*2 Cj\jHli. ) 
COIOHXDO. AND TO CONVERT A STRATIGRAPHIC  ) 
TEST WELL 73 A DISPOSAl WELL. ) 

ptMiT rot 
SUPSURFACE DISPOSAl 

1. The Colorado Water Pollution Control Convr.ission ha* found that disposal as 
proposed In thc application by Shell Oil Company could take place within 
the intended meaning of Section 3, subscc:ion (b), paragraph (4) of the Rules 
and Regulations for Subsurtjcc Disposal System'... 

2. The Commission hereby orant^ Shell Oil Conpany a perrrlt for the operation 
of a subsurface disposal sy^um as provic'i J for in Section 3. subsection 
(d) of the Rules and ReijuLnions of Sub:urrace Usposal Systems, subject to 
the following conditions and stipulations: 

a) Permit is granied for a period of thirty (30) months, effective 
December 1, 197J. 

b) Total volume is not to exceed 150 acre feet. 
c) Pump pressure is not to exceed 350 pounds per square inch. 
d) Injection ini.'rval is to be from 1133 feet to 1500 feet. 
e) Daily records are to be submitted monthly in duplicate to 

the Division of Administration showing rate of Injection, 
volume of fluid, pump pressure, casimj pressure (on inert 
fluid), chenical character of waste and/or any other rea- 
sonable Information required. Report forms to be furnished 
by thc Division of Administrat.ion. 

f) Samples of waste are to be analyzed weekly, unless waived by 
Division of Administration, or whenever a significant change 
In chemical quality is anticipated by the operator. Analysis 
Is to be performed by the applicant's laboratory or an 
approved independent laboratory and the results of analysis 
certified. 

g) Employees of Department of Health and Department of Natural 
Resources are to be allowed access to the disposal site with- 
out prior notification for purposes of observation of disposal 
operation and sample collection of waste being injected. 

h) All evaporation pits, settling basins, and holding ponds are 
to be lined with an Impermeable membrane. 

94 



I) NnMi I« *•! to *• »%lfMM «DT «p^ratloM coMtract*« to 
«ftottor ^trtr «lihQMt »rior «^rew«! of Cl« COMIU«!««. 

|. RoAltorln« to b« €O^4M.I»«I || Shell 6:1 CO^MAV I» 10 *• ot foil 

•) TlM 4l%po%»\  ««11 %l»«ll be MM tfown «mi « pr«t«ur« fall off 
Utl p«rforMpd frriocucoily.  (T«n a«y Interval» •nitially 
and until furr .«<- notica.) Sh t down period ll to be a% 
lon^ at nece^s^ry to obtain conclutlva result«, tuata and/or 
chart« are to be »wbottted 'o 0!vision of AdvInKtrat ion 
within five days o» completion of tatt. 

b) Chemical quality records (by laboratory analysis) from Shell1» 
domestic water well are to be submitted monthly to monitor 
quality of water in the alluvium.  If analysis are performed 
more frequently, this data will also be submitted. 

c) Three river sanpling stations on Piccance Creek will be 
activated and mdintaim-d by Shell Oil Company. Locations to 
be as follows: 

1) Approximately one mile upstream from disposal 
site to measure nuality and flow. 

2) Approximated one-half mile downstream from 
disposal site to measure quality. 

3) ftear the confluence of Piceance Creek with the 
White River to measure quality and flow. 

Laboratory analysis on quality measurements from river sampling 
stations to be submitted monthly. 

d) Additional monitoring procedures and installations as may be 
required upon subsequent review by the Commission. 

k.    All other requirements as adopted by the Commission in the Rules and Regula- 
tions for Subsurface Disposal shall be observed by Shell Oil Company. 

BY ORDER OF THE COLORADO WATEjJ POLLUTION CONTROL COMMISSION BY ORDER OF THE COLORADO 

Frank J. Rozflch, P.E., Technical Secretary 
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... /..« wßwm -. 

^ 

_ 

^i ■ 

II. ooAtid.-: Ucg&l teMrmtloa) 
■T*   1«•    * 

in.    Kiotö^y, .iv^^c; pi :. .     .   triMtien I op^smtioa. 

♦•  V,» 

... 
»^»^.        .              . • • 

.    .  ^ I. "        ■   " '. or. 

c li le ^ool rj ; Leoted i : or arlli" 
^•'    ~ -^ a.L'^      oO ,-**,' 

'■-. ■   ■ ran in July ave V* O  fli -j a    o J J 

-. .-U. but L O-.  C Cl^j CU       O o,    i    D ft r 
':':;- -^ IQCp.  A second well 

■■aö then construetftd l. 

IV. Geology ä Geohydrology 

A. Reslonal göologio setting!.;. The well is located 

Coastal Plain of Florida.  The 
ed on the 

toward the southwest (See at 
Lgdimentary beds die gently 

atQacnea cros s se ction. Fig. 1). 

9fi 



. 
3. 

.• on 
.1 B 

.- ■--•-.-Lor. of injection uni^s & possible unit. 
».Ox .... U S c 

(t o :) 
 . v r. - 

n . 
or-nrcccer ana 

Ares 1 Distributj^^ 
lower line! tone rertlar: 15:^ Nearly pure limestone 
of the Ploridan 0 7 'S! p o rri  ,,-•.■,'   » - 

Aquifer - Dscalla uX^ O U p dls tr*ib u'ilon. 

""~  ■  ————___ 

Hnsinee^in- description c^ inlect 

Porosity: 
p.- 

unknown, 
cion unit;s 

Increased continuously bv 

3.     0 

psi 

:        e^oiU '^•^^^^^j^^:LAzj^^f_^o-at   6.50: r: d/'ft 
original Reservofr f^essCure"'lc^n^f7^Hr .  -   A - OööUI e        [b   feet  above  sea  level 

4. Reservoi. .'er^per-a^^re 

C h e in i c a 1 C) i a r ao^ci' o^ Pornation Water see table 

teservoir Fracture Pressu 
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^  

. 

•   Al. 

,>        ^ V f • 

ta«   ... .- WWUöI,! u^v.Lon   koee figure  2; 

O   .< -■  l*-.   U.1.0  j ^i.^4.        V-C U. 

hole    Casing or-  Tublns         n^ni-vi 
Size    ■■   ■ ■■■-:- - -- ■-     •     ueptj: "=-^-.~ —-■-_:■ ■   ■• ■ ■      Size   Set 

Tyoe & Amount 

u-- v^. X X iA Ij c 

■ ■'""     ,_ 

Intermed. 
 — 1  

  

In,; set Ion ^v^' *■ ■ *    ■ --^ — *' > wciinj.ess '"^i'■ k■ 

  

-     ....   

Other   — 

JüoCribe b 0 ttom hole completion method; " 

  ys 
— 



v*        • •  ~#4l£si and eoiutruetloA, coaiimi#« 

«■»4 to agftl .      .-.      ■ 
  .. -4.    Since  • " * , 

;                  Ll W>a  k«|             tne  cx^ln'-tu. ::.      . .        .     .•    • 

-' ■                    ■     ■  -inu   Ir.r. tunica a'.'.          . : -    ;   ; •     , 
:--   '-             ■   - •■ • n pu;.p   1.:   u.:ea to  c: rc>.I..tv •    .       •    .• 

VI.  Z-escri ricr, of aurfacc CQ-'.;. ..T.I <■•' ■ .... . 

A.  i-.oldl:., tar.:<ti & flew llnce   ::cl>:lnr: po-"^  

'ilrors   None 

Pumpa   Horizontal two-stage centrifugal constructed of 

30jj stainless steel and driven by   a 35C hp. electric r.otor 

Purr.p capacity 1,200 gpm az   ^ö0 psi. 

D,  Other 

VII. Cores, samples, & Log 

A. Coring 

From to Recovery 
it 

it 

it 

it 

ti 

B.  Drilling Logs 

X Drillers LOR Drilling time 
Sample log Other: 

CJ< 



«.^ • .trujr 

S. 

VXXX. Uttto Charicicr:     . 

■ froe wnioh wa«*.* is <.: «tvoü 
 ;£ I ■_ '■• 
  

XA, 

 ' ■   ■ r ' .. , 

.  

^.    /olua 

r«inj«ction waste treatment       ■■■c■■:,:,■ ■.r>-c:T,-:-:-.^e^ re, 
n a tcallne ana acic v;a.:;:...- strearog  are mixed,  the  combii 

s aged and the D ^o^-Pi uaceo allowed to settle in m 
u x    x c a than  5-0   is  m; 'nt^lned  in  the   final 

z )  rnaintain  ana  increase  the  permeability   of the  injectji 
horizon. 

< •■■ .:-•:. *fU'jJ 

 ••  .....J ox . ...i.. ...).o soitü.s, melons '....-.J 
pH 

> 'J     ,K U«.i Ji. u vO • • lie;  with fovmution l/rino at yli cl .',.u 
  ..■■;'.;. CCUrtb  ^...'.;.. p01U#)j coionics/cu* Cn\t .'J 
ßurtöria! cour.; Ccompositctl waste), 0-3 11)0 

colnuicVcu.cm. *1/W 
Roactiori alk:tliiio w"..->ta with acid wasto Heavy precipitato 



■ • mm 

ft* 

.*  

■ 

- 

. 

c^u_^n races  anc pressure: 
.'.'..'^ s 

j.-.,.::^.-: ■■ ■ Maximum   1.100   ; 
Averase 4-   —' •     1     " 

the present äVerf 

— 'j j>..   . ,■ -.i. 

* *- ^- ^ ^ v-6-. 

,te(s) 
,w6j  neau A 

initial  -. vA^.X'v;,'; -^ 
ii 

Dot coin no. 
p S 1 
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5* 
• ■■ 

-.   .      . . 

B. :.-. ■.  . . .. »ata   '__ 

•  _■  w»Cwi 

* 
-       i •       . . . 

...o  —— 
u«  .-.ci:ir^cö-c.j on operating r?cze<*^i. 

north and on© 1 -/.: miles south or Injection wellt Pressures 
in the monitor wells are continuously recorded ar.a monthly wate: 
sarr.ples are collected. 
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. -.;. ^ S     Cv     «J v^ vJ o — i.,' _L ci     ü. t. 

350 

•..'.. C L C i. _ 
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IV.  üeolosy & Geohydr-ology, continued 

E.  C-eohydrology; fresh  water aquifer ,n vicinity 

)eDtn ne 
See P-l 

Chemical Quality 

i1'.  Mineral Resources (oil and Gas, coal 
None oreoent in the area ' 

•/.   Well design and construction 

A..  Casing, Tubing, and Ceinent 

trines, Cue.) 

Hole           Casing or Tubing:                      Depth 
 ±±± tveiSiic   <k grabe             aiSe         Set of Cement 
^iia_qe                  _ _                :L2II      lii)00_, 
Intermed. 

'"—"'■ ■      ■>..— .„ ... 

Injection 

.. .. 
utner — __— 

. _^ ,„^™  ,..««. 

uescribe  bofcom hole  completion method;      Open  hole 
. .,., ,_      iÜ7 



vr.    Well design and  construction,,  continue 
B, inbraiizers ,   v/eli 

V.L.     uescpipbion oi   surface SQUiprnent 

A.     Holdinp;  tanks   ;;   flow lino« 

D. 1 i r.pfx 

ü'cner 

v ; C i' 

Prom icover1: 

ijL.; .O 

Drillers   bog '-•.L .:. J..M....    uimt; 
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o, J-UKÖ      i'u 

C U '^ *.  '.yi i 

v: 

 ^aiipei'' 
 Other 

'■£  Characterißti es 
•   ■ ■'   "J --i /-, •% - .Loi J.   i: Z OCG ■ - w -. i     l v i 1. 

ionu 

Q.s'ce  is  Cö ?ivod 

»y^icci Cv Cjisinical Di 

•-•.■     volunis 

r r e i n j e c 11 o n vr a s 
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11 (,'•,   f 1J. 3 L O j/ 

V.1 n.,, , ,. .•        ^ 
—' •        J-i cd. olaSn o •-*    *--     w Ly j., i; u j, ^^ 

— •        fici t c 

Date(s) 

'f.'S  s.nd pressur'iäfl 

*.-.<_ o o (.u c.   i. v,1 e i j,  ii s, 

Date(s) 
' ^ ^ • J w * 

it 

. hole_ 

Aümuiii 

ii 

n 
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8. 

Economics 

A. Total and unit costs of construction  

3. Operating costs 

SourceCs) of Information and Published References 

I-'lorida Bureau of Geology .  

S. Geological Survey 

112 



WELL PILE NUMBF.R      _ p_3 
^TlT):  Ö^H" 

I. Operating Company & General Well Location 
Sur::!!1 Can Growera Coopoi'atlvo or Florida 
i^^.■til^^ fllado, Florida 

Cii.-iU>M' 0;it.!'. Co^j-BollG Caldo Chomlcal Plant, i.-. v.-.oi nr.. ;••.:...p 

J'^'ll l.'. >MI t.'n.'iUi'i' O.'il..'. (!>)iiip;iiiy propovty, 

II. Well location Uog-.a! deocrlptlon) 
Locatlonj Sec^ r'H. TjtjS, R37E - Well i;o. 1 
..■i".:;■ l^.'aoi; Co. 

III. Historyj system planning, cons-.truer.ion ft operation. 
/. :•■•:>):•;; ^cn^t'i'ni n;' t-u- r>a.:i 'lUy oV  ::ui .-.;• ^. :  .:■.,••: ;  

c:l.j.po;;al at the .^Ufar Cane Cirovrt r/. ^on;•^';^,•{^ :y. ;•••;:•:",:•.•.■ : :-.r.- 

wa.: nronared by a con;;ultini': onKlru-erlr.' r:^::. :i:>:  .;::•.•-•. 
to tiw Quakur Oat;-. Co.-r.pany in June, 1965. Snc-cl f U:;.tions :" :• 

t;.<" •..•«? 11 •.•;e;v? contalni-u in a report dated July, 19 . ::•:::- 

In-- of ti.e tc.;{; wvll i ■ 7!;. ,.i;.'i..:t L\ :*•«*•>, ar..;: .tc:. < . 

December 10, 196^5, au a (iopt.n of 1,"'^  f.-. t,   '  ~~     ~ 

after, the well wa:; deepened to l/«3;v fV-ot. in if.? 

well wan deepened araln to 2>2h?  ;V,'t.  [nJoctlon ::r;;U' faa 

orjjlnally 1,/{9C to 1,03&. It 1.; now 1 toAj u» ^^«.p r, <^. 

Cperatoä frou Dec. 1966 tarourh July 1971, w;.^;. tho well 

wa:i shut down for the ;;ea;;on.  Frop October 1971 to r.U 

January 1972 injection wan into well number .?. Injection 

.Pesumed in January 1972, but in a deeper Interval. ""^ ~~ 

IV. Geoler.y ä Geohydrologv 

A.  Regional goologio setting: 'i'he well Ur  Ice;.:-,;   :■.-.-< 

Florida Peninsula portion or the nulf Coantal P'ri-:.-.. • •: - 

gtonerM r.arta. and aoino clavr. of Cretaceoua to Miocene  ~~ 

occur in the gubaurface. Disposal is Into permeable 

stonen of Kocene to Ollftocene afre that din gently ^tit•<•■•.• r.*v- 

113 



IV.  GeolOEY & Geohydrology, continued 2, 
B. Gecloglc description of rock units penetrated by well 

Rock unit (Geologic Column included--yes X ; no ). 
(Ground elevation 11.3*  ) (Total well depth 2.2^2'  ) 
Datum for depth meaourement   ' 

Depth   Thick- 
 tinno fize        (top)   noss   Litholop.lc Doscrlntion 
See r.oolo&Lc column attached to F-^l  

C. Geologic Description of Injection units ft oooslbl« unltn 
not In use 

Depth   Thick-      Character and 
'*ain<?  Ace   (top)   ncsa      Areal Distribution 

LaJ<e City Formation M.Eocene l.^e-l.^O original widely distributed 
___«««_««_«_______„________ thrcifhout all rf 

Florida and part.? or 
Alabama, Oeorgigj r.,-. 

 —. . —^^—, South Carolina 
Lower permeable zone of the       1,9<I0>2,210   nöü  

Floridan aquifer "^ 
D.    Engineering description of Injection units 

1.    For0311y:    very porous  
2. Permeability; very nermoable 
3. Original Reservoir Pressure; 18 mi  above ggoühd 

*!. Kesorvoir Temperature; 8^° 

5. Chemical Character of Formation Water: Chloride 
content In excess of 7000 ppm at 1,W feet.  

114 ^ Reoepvoi,, Fracture Pressure; Unknown 



IV. GeoloGY & Geohyclrology, continued 3. 

E. Ooohydrology, freah water aquifers in vicinity 

Thick - 
 i&2S Depth jiess Character  '    Chemical Quality 
i-.:.-.cavp.^       0-.?00'     .?00' fresh 

 ^vr.i-. water occurs only  in the shallow Blscayne aouifVvr i;o a 
, cionth of abouu 200 feet.    The upper gone of the Florldan a£Uifer 
at  l,C»>q uo 1.105  feet contalm; water with a chloricio of 1,160 m/1. 

*•.    Kinoral Resources  (oil and gas. coal, brines, etc.) 
Qroundwater is the only known resource. 

V.       Well design and conÄtPuctlon 
A.    casing, Tubing, and Ccaönt 

Inj£ct|onj; 1-lr.gr       gg ^16 ach 

^öacplbd bottosR hcl« ccßipletlon c^thoat    even ^L  

ijil£l_llll^i*val 

"ttSr 



V. Well ciesign and consfruction,, continued 

B.  Packers, Central.iaer.s, well head eauipment, etc: 

1 0 • jjlner hanger and teflon seal at  ls>-\82 

VI. Description of surface equipment 

A.  Koldine; tanks & flow lines  Surge tank for holdinV of 

wastewater after screening. 

B.  Pllcers  220 micron screen for removal of large sur.nendei 

particles in sugar house wastewa'cer. 

C.  Pumps 

D. Other 

VII.    Cores, süaples, \ Logs 
;..    Co?l.-.--r.o corLr.g 
Fror«, 

it 

it 

ii 

n 

CO rieoovery 

&.    Drillir.t Loga 
JLJiriilwa Log W"«  ■*  « at jt u 

««o     •- * *« 

Uli 



5. 
VII. —  Cores, samples, & logs, continued 

C.  Other logü run • • 

~1—Resistivity X 'Gamma ray-neutron 

 SP    • ,_I Temperature - on deepened 
_X__Caliper •   Cement bond    wel1 

Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste is derived 

 Manufacture of furfural from sugar cane bagasse and 

sup:ar cane processing. 

B.  Physical & chemical Description   Stripping column  

effluent, which is essentially a dilute acetic acid solution, 

containing minor amounts of other dissolved organic chemicals 

and 200 oom of insoluble fibres, pH 2.3, BOD 10,000 ITI'IT/I , and 

temperature 210oF.  A wastewater stream from the sugar plant also 

injected. 

C.  Volume  About 1 million gpd with approximately 200,000 

god from the sugar plant and 800,000 gpd from the furfural 

plant. 

IX.  Preinjection waste treatment   Filtration of sugar house 

wastewater 

117 



X.  Well operation & operating Matory 
A.  Tests 

—^ duration      zo^. ,.^„, ': ■••: 

■Injection  _25j20urs_     1^G-I.7C.'    ^ ""  

c. 

B. Treatments or Stimulation 
Zones 

Treated   .   Treatment '^feh^        «• Desarlptioa af 
K
 •■ 

C Injection rates and presourea " 
1. Rate 

Date (s) Overall Average» 00-800^« «>«<.«»» 
,: Jan.   15 T   1Q7? •'      ?; 

■t 
■< 

" u 
2.    Pressure  (well head b0tt?pB ^ 

Date(s) . Overall .Averäge/.r-^>,^ j.;^!^ 

_.Jan.   15.   1Q72       «'        sSosi 

Well operates  from approximately" Octo55r or Xov^NNP 
to May or June. 

118 
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XII. Economics 

A. Total and unit costs af construction 

8. 

B, Operating costs 

XIII. Source(s) of Information and Published References 

Florida Bureau of Geology  

U. S. Geolopiical Survey        

Garcla-Benp:ochea and Vernon. 1970 

Vernon. 1^70  

I'M 



WELL PILE NUMBER ,'_/! 

STATE mm 
I. Operating Company & General Well Location 

Sugar Can Growers Cooperative (well owners) 

Belle Glade, Florida • 

Quaker Oats.-Belle Glade Chemical plant is well operator, 

Well is on Quaker Oats Co. property. 

II. Well location (legal description) 

Location:  Sec. 28,  'Nl6S, R37E,, Palm Beach County 

about 75 feet from well number 1. 

III. History; system planning, construction & operation. 

Deep monitor well drilled in 1966 operated as a monitor 

well from 1966 to 1971 used for injection October 1971 

to January 1972, now in use as a monitor well and standby 

injection well?  

IV. Geoloe;y ä Geohydrology 

A. Regional geologic setting: The well is located in the 

Florida Peninsula portion of the Gulf Coastal Plain Lime- 
stones, marts, and some clays of Cretaceous to Mloce ne ige 
occur in the subsurface.  Disposal is into permeable lime- 

.stones of Eocene to Oligocene arce that dip ^ntly southward. 

121 



IV.  Geology & Geohyd-rology, continued 2. 

B.  Geologic description of rock units penetrated by well 

Rock unit (Geologic Column included--yes X ; no ). 

(Ground elevation i 1^ft-  )  (Total vyell deoth 2,067ft. ) 

Datum for depth measurement Ground level  

Depth   Thick- 
 Name .Ago    (too)   ness   LitholofT.lc Pescrljytion 

See attached geologic column  

C.  Geologic Description of injection units & possible units 
not in use 

Rock Unit       ^.^   Thick..       Character and 
Name- Age (top) ness A rea1 Dist ributie n 

Lower permeable Eocene 1,610 300' widely distributed throueh- 

zone of the and out all of Florida and 

Ploridan aquifer Oligocene parts of Alabama;, Georgia, 

and South Carolina 

D.  Engineering description of Injection units 

1.  Porosity:  very porous 

2. Permeab 11 j.ty :  very permeable  

3. Original Reservoir Pressure: 16 pslg above hydrosr,a"ic 

or about 720 psi total at loOO feet. 

4. Reservoir Temoerature:  35° 

5.     Chemical Character of Formation Water:  Chloride 

content in excess of about 1,000 mg/1 up to 7,000 mg/1 

j[^2 6.  Reservoir Fracture Pressure:  Unknown 



IV.  Geology & Geohydi'ology, continued 3. 

E. Geohydrologyi fresh water aquifers in vicinity 

Thick- 
.  Name   Deoth n.e_s_s Character Chemical Quality 
 Fresh water occur:-; only in the shallow Biscayne aquifer to 

a deptl of about 200 foot. The upper zone of the Florid an aqui for 

at 1,0^5 to 1,10'3 feet contalnn water with a chloride content of 
1,160 mg/1. ~ """" " 

F. Mineral Resources (oil and gas, coal, brines, etc) 
No resources other than fresh water in the immediate area 

V.   Well design and construction 

A. Casing, Tubing, and Cement 

Hole 
Size 

Casing or Tubing. 
Weight w grade     Size 

Deoth 
Set 

Type Sr Amount 
of Cement 

Surface black steel       2 0" 240 
Inte.rmed. black steel       16" 848 
0-ir^ black steel. IW-I^O SS316ELC  12" 1^90 
Injection through tubing 

Other 

Describe bottom hole completion method:  Onen hole 
1^90 - 18^10  12" ho! Le, 18^10 - 2067 9" hole 123          | 

"; 
 ■  

i 



k. 
V. Well design and construction, continued 

B. Packers, Centralisera, v/ell head eauipment. etc 

VI. Description of surface equipment 

A.  Holding tanks & flow line 

VII. 

E.  Filters 

C.  Pumps 

D.  Other 

Cores., samples, S; Log;: 

A.  Coring 

Prom               t ü Recovery 
t: 

it 

t! 

it 

it 

B.  Drilling Logs 

X Drillers Leg 

X Sample log •   mt%m 

Drilling ^ime 

Other ; 



5. 
VII. Cores, samples, & logs, continued 

C. Other logs run 

X Resistivity 

_Caliper 

Other 

_Gan-.;r.a ray-neutron 

_Temperature 

Cement bond 

Vlli. V.'aste Characteristics 

A. Industrial Process from which waste is derived 

 ?'!ra"iiirp,cöur,o of furfural I'vom ;u^^".ar^ cane bagasse am 

^u^:u' cane vvocc.:.:ir:i\ 

B.  Physical & chemical Description  Sl;ri.p;):: r.;-; co:.u::.i:  

effluentj, •■;•-::; oh is essentially a dilute acetic acid solul i 

cohtaihihg minor a::iountii of other dlssoZved orRanic chemica] 

snd 200 ppm of insoluble fibres «u o :;:, BOD 10,000 r:.-/: 
and temoerature 210° ■',, A wastewater stream from the su •• .• 

plant is also in.lected. 

C. Volume 

iX.  Preinjection waste treatment  Filtration of sugar house 
. ciij ocvaoej? 
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X.  Well operation & operatlncr history 
A. Tests 

6. 

Type Duration Zones tested 
Description of 
test results 

a. Treatments or Stimulation 
Zones 

?reated 1   Treatment l^thort Description of 
Treatment and Pesulr.s 

^. Injection rates and oressures """ " 
1. Rate 

Date(s),»Jan. i2> iW >v«raSejvZOOSE!L_M.xlmuB. 

ti 

•i 

ii 

it 

2. Pressure (well head 

i» 

II 

II 

bottom hole 
Date(s)..Jan.  12, ley? .JVevaee__5S2s^_naxiam [ 

•i 

It 

II 

II 

II 

II 

last date of operation as an Injection well 

tzi> 



W*»11 
7. 

fct»ii:i"    • 

i:.    Opwruui;^ problöms: 

AX.    negu-^to^y Jiüpöcts. 

A. Corijv^uouic:; requirements 

^c^iwc^ir-c requireRonts 

!. Hestrictlons o.-. operating procedure 
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i 

8. 
XII. Eoonomloo 

A. Total and unit costs of construction  

B. Operating coots 

XIII. SourccU) of Information and Published References 
Florida Bureau of Ocolorcy 

U. S. geological Survey 

rt.nrcln-D^nt:ochoa and Vomont 1970 

Vomon. 1970 

IXS 
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WtLL ¥IIZ NimBBR 

X.   Ö:^p4tlr.#s Cos^any i 3«jfier4JL Veil Location 
^» ^« ^^t!"itv3.!i »ö.* ^yg^ups and Co. 

?-5 
nn 

;^ .^-.:.-.   .':. ^■■; »;.. 

II.    tföll locdUon (I^äI ötiSöi'i^tlon) 
a,<.v>"'nf..?1^9lt»       tjOJit !!r!j''»_:;»£j;^*   «"^■B'tf   H"^.«!.»»».^ 

III.   UUto?v, »ystOM ^lafiRisi^, ooftsi^ction * operation. 

'yt'.^OUt 

with aatagnt and too 20 feot of g^;r....- jt-lw-g^ v;:-.-. ^.■:■,.■:...' 

IV,    öcolii^y * Söoj'.yäroioßy 
A.   K^cio.^1 ^ttolo^le actttn^s 

13(1 



IV,      Ooolo^y ä Qoohydrology,  continued 2. 
B.     Geolocic description oC i-ock units penetrated by vjell 

hoc".: Unit  (Ceoloßlc Column included--yes ;    no ). 
(Ground elevation )     (Total well depth __) 
D&tum for depth measurement ________ 

■ •»•iiLii Thick- 
Nnme  '-v (ton) n.•.■:•.        Lithol »F.I.C  Dor.cirlntlon 

•«•ii'iy Oi'ilovlcian  V   3>'IOO-3>!JOO qii.'ii'L/,  riancl;jl;ono  - 
micaceous  shale 

C.     Oeolo'jic Description o;'' injection units  & possible  units 
not in use 
P.ock" Unit      - ....           n-        < Depth Thick-      Cnaracter ana 

•• ?t"'> A}y.e   (top) ness      Areal Distribution 
i.o .::.t!.'. .*;.ctory Ir.Jection unit.; encountered 

D. Enelneerin/s description of injection units 
1.  Porosity: 

3.  Criminal Feservoir Pressure: 

^i. Kescrvoir Temperature: 

3. Chemical Character o;' Formation Wate: 
iiOlC - <IQO  mg/1 t.uC... iiiQUivalent 

2,0^6' - 16JL500 mg/l MaC^l Equivalenl 

-    6, Reservoir Fracture Pressure 



IV. Geology & Geohydrology, cor.tlr8u..-. 

K. C-oohydrology; freah water aqulfcra In 

Thick- 
 ^me -r—Pg-PSJl—nesj Charact.• r 

3. 
vJclrtlty 

'.    Mineral Resources (oil ana c^t  cc^l. brinfis, 6^.) 

V.   Well design and construction 

A. Casing, Tubing, and Cement 

Hole    Casing or o> , » 
C 4 size ^-ng.        ua^th   Tv©* 4 ^s^Miat 

Surface 78 # 
wt-j-Rm. & grade    sis    <«i" 

-^-™__ 

In termed.     78^ J-55 

Injection 10 5/8" 
^Ji! J^5 11 3/J|" 

r:. .■" 

Other 

Describe bottom hole completion method: 
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VII. —  Cores« samples» t logs, continued 
C. Other logs run 
 Peslstlvity 

 SP ,      
X Calioer 
 Othor Sonic 

5. 

jSamma ray-neutron 
.Temperature 
Cement bond 

VIII. Waste Characterlatics 

A. Industrial Process from which waste Is derived 
Phosphate mine and mill     , 

B. Physical I chemical Description 

C.  VolUHf 

■?"-■.■ m:zy*ssa3i&m$m!i& 

m^ti^aiami 

IX.  Prelnjectlon waste treatment 

131 



X.  Wfcll operation & operating history 
A.  Tests 

 Tj^e Duration      Zones tested Description of 
test results 

DST         2 V            2028;' Formation pressure 
-vSOO psi 

B. Treatments or Stimulation 
Zones 

Treated       Treatment Method Description of 
Treatment and fiesults 

  

C Injection rates and pressures 
1. Rate 

Date(s)            Av^^aee Waxlmum 
'•'                it •• 

" ii 

"                .. ii 

"                .. it 

2. Pressure (well head bottom hole       ) 
Date(s)            AV«rnrP ^^^Maximum 

"                 it II 

" H 

i. n 
"                 ,1    H 

135 



X.  Well operation & operating history 

D. Description of operating programs: 

E. Operating problems: 

XI. Regulatory aspects. 

A, Construction requirements 

B. Monitoring requirements 

7. 

C, Restrictions on operating procedure 

136 
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o 
XII. Economics 

A. Total and unit costs of construction 

B. Operating costs 

XIII. Source(s) of Information and Published References 
Florida Bureau of Geology 

137 



WELL PILE NUMBER 196rj-EA-106 II-1 

I. Operating Company & General Well Location 

Velsicol Chemica1 Corporation  

Marr.hall, Illinois. 

II. Well location (legal description) 

Location:  Well No. 1 

615' S and 750' W of the NE corner, SW l/^l. Sec 

12, TUN, R12W, Clark County. _ 

III. Historyi system planning, conctructlon & operation. 

In January, 1965, Velsicol Chemical Coi-poration wrote to the 

Sanitary Water Board, documenting their intention to con- 

struct a well for injection of a sodium hypochlorite brine. 

Design documents for the injection system were submitted with 

the letter.  A permit was issued March 5^1965» by the Sani- 

tary Water Board to construct the well subject to the fol- 

lowing restrictions: 

(a) As-built plan documents will submitted by Velsicol 

Chemical Corp. to this Board upon completion of the con- 

struction of the facilities including surface works of 

pumps, piping and waste receiving sump etc., deep well 

head structure and curbing, deep well log, casing re- 

 cord and all development activity records in preparing 

 well torece1ve wastes; 
■    '  .. -. .11 ... i  — 

(b) Also, that particular precaulloii;:; will be taken to place 

 the saran lined casing in the well without critical 

damage to the, saran lining; 

(over) 
IV. Geology & Geohydrology 

A. Regional geologic setting; At the well site. Paleozoic 

rocks dip gently southward into the Illinois basin. The well 

is located in a broad syncline, about 13 miles east of the 

LaSalle anticlinal belt. '  ^ 
-   .^^- _, r 138 



(c) Aliio, that the well hole will bu pJuRged in the event It 

cannot be completed or used now or/ It is abandoned in the 

future and said plußßing preoodurcs will be in accordance 

with the specific approval of the State Sanitary Water 

Board and the Department of Mines and Minerals; 

(d) Also, monthly operation records be submitted to this Board 

indicating the volumes of material injected, type and ap- 

proximate composition of waste materials injected, operational 

injection pressures and other data essential to operation of 

the deep well disposal facilities. 

Drilling began March 29» 1965, and wan completed April 11, 

19615, at a total depth of 2,636 feet.  About 30 to 35 feet of 

drilling tools were lost in the hole, blocking it off about 100 

feet from the bottom. The tools could not be retrieved, and in- 

jection tests were made with the tools in the hole. Injection 

tests were successful, and fresh water was Injected for a few weeks 

to create a barrier between the formation water and the wastewater. 

Injection of about rJ0gpm of wastewater began in November, 1965. 

Injection was by gravity flow and no pump war. required. 

A feasibility report for a second well was submitted by Velsicol 

July 9, 1971. Additional information was submitted July 30, 1971. 

The Illinois EPA agreed to drilling of the test well August 18, 

1971 subject to the following conditions: 

(1) Final engineering plann be submitted after completion of 

the well to review and approve prior to waste injection. 

(2) Computations of underground storage area and rate of 

waste travel be provided. 

(3) If modification of test well drilling procedure are 

necessary, the Epa be notified prior to making such 

changes is projected to Devonian at 2,500'. 

I'M 



IV.  Geology i, Guoliytlrology, continued 2. 
B. Geologic description or rock units penetrated by well 

Mock Unit (Geologic Column included -yes X ; no ). 
(Ground elevillon 627]   ) (Total well denth 2636'   ) 
Datum for depth measurement  r.».ili.v Bushing; 63?'  

Depth   Thick- 
 Name Age   (top)   nesa   I.itholop'.lc Descrlntion 
Seeneoloplc column 

C. Geologic Description of injection units * oosslble units 
not in use 

Depth Thick-      Character and 
JIMS. Age   (too)   iv>s8 Areal Distribution 

Devonian 2372 _ JOp-JOV        f;h.?rt;.v dolomitlc llmestone- 
 26tp pone- widely distributed through 

 Ji£äiSiLJiL^£l3^ lll'nols and surrounding sta 
»Salem MisslssiBElan lg3jl 23V dense oolitic limestone 
»planned for disposal, but not used 

D. Engineering description of injection units 
1. Porosity.  
2. PermeaL-llJtv: 

3. Original Reservoir Fregnurc: loo^p.sl at g382, to 2636* 

'*. Keservolr Temperature: 

5. Chemical Character of Formation Water; U.OOOppm dis- 
solved solids —.«- ^-^-.» 

6. Reservoir Fracture Pressure: 

140 



IV, Qeology » CeohyUroloK.v, continued 

F, Coohydrology, froah water aquifers in vicinity 
3. 

Wame   Depth 
Thick 
nenn          ^_ u >■•.■__ Character Chemical Quality 

An far as could bo dotermlnoti, all vmtt.i' welle In the vicinity (10 

ml. radiuaj wore locnled tn r.Inclal drirt although tome ppnetiMted 

a few iVtfl into bedrock. Moat are 100 feet or leso Sn dnpth. The 

Pennnylvanian rockn are fairly Irogermoable and the ground water U 

highly nlm? rail zed bt;lo.v a dfpth of ?i i".< hundred feet, nia.'tolved 

aolids in the ground water; ^QOopni qt ] >0 Teet. Y,000ppiti at 321 
feet. IQ.OOOpppi at 50g Cout. 

P. Mineral Resource» (oil and gar., coal, brines, etc.) 
Kumerouti oil wells are looated \n  the vicinity of the well. Oil 

and p:an eroducing sone;; are «t'.htn 'I m'.l.^; or ihe well. The depth 

ranges from »»OO foot In the Wontfield East Pofi to 2700  feet in the 
Martinnburr: nool.  A ga."-; t^duclnr /.. n.- 1;; pltualr«} ahout l.»i nllea 

eaat of the woll it a (ltnv.li cV ?oiu  ?•.■> i.. Some atratirraphic nav 

zonea are Ponnaylvnnlnn :%'iritlato8..t Trenton liinestone. Carper aand- 

atone, and Devonian l.lmr^Vurie. Many cV t  <' dry wll.} are later used 
as brinp Jiijeotion wells. 

V. Well design and constr<:eUon 

A. Caning, Tubing, and Cement 

Hole 
Size 

Surface    I? 1/ "    28 ATH 

Casing or Tubing. Depth 
Weight & p;radfl § \ ae        Si't 

Tvne ft Amovnt 
of Cement 

! 5/8wOP In?1 to surface 
Intermed. Y 3/8" Saran lined'St^c^ ih  l/g^OD 2390* to surface 

Injection through H 1/2" caolru; 

Other ü  1/2" 0D aluminum S3UEljBJL££S5 J.^30 to 1756 
Describe bottom hole ccmpletion mi'thod: open hole 

T-nr 



V.    Well Oadlgn .md ronsifw^ti^n, «fonttnued 
B.    Pachers, Cemr^us^n. wvU neort equip!Mnt, etc: 

H. 

A.    Koldlrv. tAnkf   I    l* .  \i. 

B.    Fl Itorr.      M« '««■■ 
D-    bB    C      c 

■ .   :  u        »t-     JO  | 

C.     ?up;päj Kvt, 
»-•o .a •    »i. 

an     ..    « a.- » ».a 

J.««   (MUA ....u«  i 

j »«* .»ws^os 

0.    OthRr 

VII.    tores, oaispl^r.  ; U^-j 
A.    Corlnp 
Fror. t „ Recovery 

u 
H 

- 4      ,    _. 

B.     Drillir^ Ugj 

„^.Sample log 
142 
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9. 
vi;    ••     Core§t eh^l»», % l»^t «ontlnued 

C.   Other logs run 
^jL-^s^^^^y-^^e^Sen Omwa ray-neutron 

8y  ^Temperature 
 ^Callper jPttnt bond 

^  Other    ^«-ja? i<,*,<< __^^_— 

Vlli. Vatte Characterlotlee 
A.    Xnduatrlal Pro««»3 fro» tmteh wasite 1» dcMved 

B.    Fhyaioal A chenleal Ce^crlptlon     Tha w?iatff Uj apent- 

aatiffia 13^*^, gin ^.^is.^t g^cSflg <p^vUy l^lg 
) u » li|   OSBDI 

■uaitt  -M.jDa~t.tMi«*« 

C.   Valuae ,w,ft^°^^   ^tSifi ^^.i^:.-    •■■ 

IX.     Prolnjeetion waste matn^nt    .VttS^jf gf dlflaolvM ^«illdj» 
 ana t»H a^tirtt.riv  
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6. 

T»n* f*.—»! « D«s«eplptl«»ft of 

■irts; ^^"^ ^^ ^L-...        ^■a^-lSM    fvr^n'ton i^'a^urg    ^Thpal 

K.«K~a3.«^U»--~4l 

Sone« D^serlptlon of 
TT^^1^4  —l JL!aM£y^-::ClM>^  Trc?atfft>nt and Result« 

■ MMHi    - .       .  a. 

C. Xnjtetion rnt^s and prtssurea 
1. Rut« 
0at«(■5^ . «_ Av«p« __ ^ Haxlmun. 

18     -ttj!g^--*.V-l/OfyV,r_      • [| gpn •t 

*» N 

N 

2.    pjpössur^ ivttii n«?aiJ x bottpa hole 
0lt«(t) Average MaKlmu« 

<• 
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7. 
X.  Well operation & operatins history 

D. Description of oporatlng programs'■  Injection la  

E.  Operating problem«: Eüu:Ipnient was lost in the bottom 34 

feet of the bole daring üonstructlon and was never recovered, 

The well periodically plugs with carbonate precipitate» and 

is acidised to restore penrieabilitv. 

XI. Regulatory aspects?. 

A.  Construction requirements_ Seg permlt  documents 

B.  Monitoring requirement!: 

C. Restrictions on operating procedure 
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XII.  Economics 

A. Total ancl unit costs of construe lion 

B, Operating costs 

MMMPHMII 

mum* Mawm*-. « 

III.    3ource(s) of Information and Published H^ftretiees 

lie; 
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WELL PILE mmBBR No.  1966-EA-32 11-2 
ä*AW "" —OWT" 

X. Optratin« Company 4 General Well Location 
Cabot Corporation  
P. 0. Box 188 — —.—.—.^~™«^» 

tKtcolat   Illinois 
Plant  in f^nut  -j Mien west of Tuscola. Illinois. 

II*   Veil location (legal description) 
Location;     Wj5* North and Boo" of the SE corner,  SE 1/^, 
SW 1/», SB  1/Ht T16Nt R8R,  3rd principal meridian,  Douglas 
County, " 

ZU.   History, system planning, construction & operation. 
Anrlicatlon for a grilling permit was filed with Division 

•        r c'^ ^»^ Q-^ Nove^.n-  V.l.  •:,    Permit No.  231 was  issued 
^rch 101   l*m.    AppIK-u: .r.   '>r a permit to construct a waste 
JaaaStta* aSSS wa^ n]   ' with the .unitary Water Board 
i**c«nh*t*  >.   [>,)6^.    A Permit No.   I   ^6-EA-32 war, issued January 20, 

0    -1M6.  tg «omaruct and ot   rnto  u...   Injection system.    The permit 
JMfii^gg that a t'tuil construction report would be submitted. 
,an^ ^ftt aaa Stasagca  from tno original . Ian would be reported. 

.      h lettgr datPti &£!   lU  "?6^  ££22 £S^ Corp.  to the Illinois 
anitgag WattrBoard regorted that the well had been drilled 
to the St«   Pet^i- gandstone, which was found to be unsuitable 
/or di^.;?d a;U ruUny t:r,.>ot Corporation's plan to deepen 
th« hol^ ond ggacdng the Trgmpeal^nu Dolomite at 5.100 ft  
the ^locvillc .^nd^.no at  .tC.C0  rtt   and jjjggT   slmon -"- 
ntcn^ at 6jj00 ft. "^ 

ZS^ISÜJ^ Ü  1966.   fron: the Cabot Corn,   tn th»        " 
S^ltarv watr>r goa^ reported the ro.nlts of drilling the hole 
M *>tnS ft.  and ccmpl^im: it for d^posal into the  (nv^  

XV.    Ceolopy A Oeoh.ydrologv ~     '  

A.    Regional ^oloeic setting:     The well is located in the 
iIil2£liU^:llnnl ^.m on the west flank of the ÜSS 
i^i£Knat  „it.    ^ JSÜLÜ  in  j^  .n feet ner'ffli,o 

ea«t of tht» well. 
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Trempealeau and Pranconla Formations from 4,898' to 5318 ft. 

The well was apparently put into operation during late 1966. 

A letter dated August 16, 1967 from the Sanitary Water Board to Cabot 

Corporation requested a monthly report of system operation Inclundlng 

the quantity of wastewater Injected, any Indication of change In the 

Injection pressure, and character or Injected wastewater. 

.,  In May I960, Cabot Corporation requested permission to Inject 

200 - 400 gpm of sodium chloride solution separated from the waste 

efflunet from production of organically treated bentonite into the 

annulus between the injection tubing and the casing of the existing 

injection well. 

Formal application for a Permit to inject the chloride waste- 

water was applied for by Cabot Corporation April 30, 1969- In the 

application, permission was also requested to inject the filtrate 

from the wastes produced by the Staley Starch Company. At the re- 

quest of the Sanitary Water Board, Cabot Corporation supplied fur- 

ther information. 

A letter dated September 17, 1970, from Cabot Corporation to 

the Illinois Environmental Protection Agency requested that Cabot 

be allowed to inject an etching waste produced by the R. R. Donnelley 

Company. 

Illinois EPA Permit 1971-EB-29 was issued January 11, 1971, 

granting permission to Cabot Corporation to inject 150 gpm into the 

existing well, including the four wastewaters mentioned.  Conditions 

of the permit are the standard eight conditions of all permits and 

the additional conditions that the Agency be notified of any changes 

in operation or in materials injected and any modifications in sur- 

face disposal facilities, or well maintenance program. 
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IV.  Geology & Geohydrology, continued 2t 

B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column Included--yes ; no X ). 
(Ground elevation 689.56 ) (Total well depth 5,318   ) 
Datum for depth measurement  Ground Level  

Depth   Thick- 
-^ (top)   ness   Lithoioglc Descrlntion 

Mississlpplan l133Q 

Devonian 2,466 
Silurian  2,602 

Maquoqketa Sh.  Ordovician    3.148 """ 
Trenton Ls.    nrdovician    3.360  
öt' Peter ss.  Ordovician    4.006  
Eminence  Cambrian 4,809 150-200 
potqsl Cambrian 250-300 

C' not^fSse6501,1^10" 0f in'Jectlon unlts * Possible units 

Rock Unit 
Name        A^re   ?tS^   ThlCk'*      Character and 

-^ &2EJ ness Areal Distribution 
*™e™ ^ Dolomite-Cambrian 4892 —  ' sandy dolomite" 
'otosl        Dolomite-Cambrian   -— limestone and dolomite 

^he total injection intervaTj:sji26_i:eet from 4.892 feet to 5.318 feet 
n t^M^forra^^                                         distrib.t^ throughout th. n.~ 
-entral states.       '  ^~ Ji£L 

D. Engineering description of injection units 
1.  Porosity: 

2.  Permeability;  very hi^h 

3.  Original Reservoir Pressure:  ^035 osi g  4.861 gjT 

4. Reservoir Temperature: 

5. Chomloa! Character of B'onnation Water:_Estl2ated_to 

6. Reservoir Fracture Pressure: 
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IV, Geology & Geohydrology, continued 

E. Geohydrologyi fresh water aquifers in vicinity 

3. 

Thick- 
Name   Depth neag Character Chemical Quality 

Most water wells In this area areiin the glacial drift and are 

relatively shallow« usually less than 300 feet.  

') The city of Tuscola municipal well No. 5 penetrates the Devonian 

and terminates in the Silurian at a depth of 352  feet. The entire 

column is essentially dolomite, with some limestone and chert in 

the Devonian.  The aquifer was not identified by the driller« but 

was probably fissured Silurian Dolomite. 

F. Mineral Resources (oil and gas, coal, brines, etc.) 

 The Tuscola Anticlinal is an oil producing .structure, with pro- 

duction starting in 1962. The pay gone is the Klmmswick (Trenton). 

Oil shows are present in PennsyIvanIan, Devonian, and Silurian Groups. 

 Coal Is mined near Newman, west of the area. The coal beds are 

in the Pe.nnsylyanlan.    

V. Well design and construction 

A. Casing, Tubing, and Cement, 

Hole    Casing or Tubing, 
 Size    -Weight 8t grade 

Depth   Type & Amount 
Size   Set     of Cement 

Surface 12 1/^"  2^4^.seamless steel 8 5/8" 

5  1/2" Intermed.    7 7/8"    IJlJ^L. 
 Fiberglass 

8l6    to surface 
i600_1050sks  Pozmix to 

Injection 
i 1/2" 4898 surface 

Fiberglass 4867 680 gap, re.3in 

Othyr Fibercast casing is attached to bottom of § I/?" steel casine;. 

Describe bottom hole completion method:  open hole _____„ 
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V. 

VI. 

Well design and construction, continued 

B. Packers, Centrallzerri, well head equipment, etc:  

.The annulus is filled with dlesel oil, no packer is 

1. 

used. 

Description of surface equipment 

A. Holding tanks & flow lines  See attached line diagram for 

.original design. The present design is included in a report 

„submitted_by Cabot Corp. April 1969." All piping is pvc or 
fiberglass.  

B. Filters 

^ Purnps  Teflon body Vanton pump with Harell rubber internal 
parts.  " —————————^ 

D. Other 

VII.  Cores, samples, & Log 

A.  Coring 

Prom 

11 

11 

K 

i» 

B.  Drilling Logs 

X Drillers Log 

x Sample log 

to Recovery 

JLJ^illing time-geolograph 
 Other: 
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5. 
VII, —  Cores, samples, & logs, continued 

C. Other logs run 

X Resistivity - Induction   Gamma ray-neutron 

 SP  Temperature 

 Callper  Cement bond 

 Other Fm. density    

VIII. Waste Characteristics 

A. Industrial Process from which waste Is derived 

■  Manufacture of Cab-O-Sll, a finely divided silicon dioxide 
used for various Industrial purposes.  

B. Physical & chemical Description Hydrochloric acid (33<) 

with a specifice gravity of 1.16, and a trace of suspended 

silicon dioxide. The HC1 was originally sold, but loss of 

the market forced implementation of a disposal program. 

C. Volume  35,000 gal, per day as of Dec. 1965 

IX. ■•. Preinjectlon waste treatment  Portions of the various waste- 
 waters are settled and filtered. 
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X. Well operation & operatlnß history 

A. Tests 

Type Duration Zones tested 
InJectlvity 8.5 hours 

«_ at 280gpin 

ö. Treatments or Stimulation 
Zones 

Treated   ■   Treatm^nf. Method 

C  Injection rates and oressures * 

1. Rate 

Date(3) 

6. 

Description of 
test results 

pressure Increased 11 

psl In 8.5 hours and 

returned to normal 6 

minutes after shut-In. 

Description of 
Treatment and Results 

Average 107.000  Maximum  75 gpm 
»>   gal/month   „   "   '"***"*" 

2. Pressure (well head 

Date(3)  

II 

11 

•J 

(I 

II 

Average^ 
!l 

«I 

II 

II 

bottom hole, 

 Maximum 

»i 

n 

ii 

Starch'1 ?il^?rS S0^" 0nly" monthlV tonaSes  °f acid and starch  filtrate.    Mo volume or pressure data «^ wi,,^ 

153 
pressure data are included. 

J 



7. 
X.  Well operation I operating historv 

D. Description of operating programs;  Not known 

E. Operating problems;  None reported. 

XI. Regulatory aspects. 

A. Construction requirements  Syntem required to be construct- 

gd as specified in anpllcatlon i'or permit, or specific request 

made for any chanRea. _______«____»__—___» 

B.  Monitoring requiremonua  Moanurement of injected volumes, 

infection pressure? and cheinintry of injected wastewater. 

C. Restrictions on operating procedure  KPA must be notified 

of any changes In facilities, proüodures, or waste chemistry. 
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8. 
XII. Kconomlco 

A. Total and unit costo of constructl on 

B. Operating coots 

XIII. SourccCs) of Information and Published References 
Illlnola Environmental ProtectAon Agency 
Illinois Geological Survey 

155 



nHMMMMMMA 

X 

l'^.'.'C    CMn't    t#l J    fill' 

I 
MiectcwirUn        1330* 

N| 

Silurian      260r.' 

Md()uoWU &h«tu      SMS* 

Treiben     3360' 

St. I>c1(r  S«n<J     AOCC' 
£MKo(<c      4107' 

C'mbrifn- Eminence       4809* 

TrCMj'^Jilc^y 50O2 

Bottom 0/ Camn   s\    40D6* 
PSollo»'»   of  Tu^trn   i»1   4 8<;.7' 

Tr#Me<»nt«        52A4' 

Taiat   D.'ptK      53ia' 

1 

••[l^-eVSuffjee   CMWJ «l^" ^»C 

\ 

•1 

1 r~Cer«crii 

r-2    FilerQlAfio   Twb'ma 

^ 

:U Oil   m Or\u<Avi> 

1.   " 

f • 

;j^~l^    F.bcrgljat, Tubinn 

I 
Open 
Ho\c 
Di'tpoial 

15G 

—r rrmi -1 1 ii  Tin <IIH 1 IB rn » | rmagarj 1 *-, • 

'"."    % CADOT ccwcn-vnc^ 
'••• ~»~«—»»»••■»VSilfJinii       ■■■im   11 1.   .««», 

ScnCrnöfif.    Di^'/V.;. . 

CAb-O-SlL 
OiCfO£dl   W;l\ 

      ß-iz-66 



J 
•i 
Ul 

.1 

to 

i 

QJ 

15 
I- o 

0 

0 
CÜ 

c 
...I 

o 
u 

VJ 
o 
J 
ti, 

Ü) 

u 

c 
2 
0 

0 U &■   til 
vr <;- "' i- 

t- o r K z U- 

I ^Z2Z3 

f 
0.^ 

■■ / 2. I 

2«! 

&•* 
j u. 

jj 



Permit 
WELL PILE NUMBER No. 1966-EA-321 11-3 

I. Operating Company & General Well Location 

Jones and Laughlln Steel Company 
Hennepln, Illinois  .     "*^ —*.*—>—- 

lit Well location (legal description) 

Locations;  390" north and 190.8' west of the SE corner of the 

. SW 1/4T SW 1/4. Section 3. T32N3 R2W, Putnam County. . 

Ill, Historyi system planning, construction & operation. 

A feasibility report was submitted by Jones and Laughlin Steel 
i  Company to the Illinois Sanitary Water Board in early 1966. 

The report was reviewed by the Board, and the Illinois Geo- 

logical .Survey, and a nprmi~Kn."T96e-Ek-321)   to  construct 
and use the well was Issued June 9. 

''  Dr'illinp; permit No. 683 was issued June 1, 1966, by the Illinois 

Department of MinegL-allQAne^ls .    

Drilling of the well, began July 1, 1966 and was completed Aug- 

ust 12, at a total depth of 4,868 ft. 

In compliance Mth the specifications of the permit, the well 

completion data was submitted by Jones and Laughlin to the 

Sanitary Water Board in August, 1967.        """"'      ' 

The we'll was placed In operation in December, 1967, and is "~ 
still in operation. ^""  ' 

IV.  Geology A Geohydrology 

A. Regional geologic setting:  The well is located in the 

„northern portion of the Illinois synclinal basin west of tZ" 

LaSalle  anticlinal belt.  The beds in the area dio der^Z 
toward to southeast. '  
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IV. 
GeoJoey 4 Oeohydrology, contlnu«d 

B. Geologic description of rook mit,  p.«tMi«| h, «.„ 

occ unit (Geologic Co!«« In^ud... Z V^ L   , 

Datum for depth »eaeur^aent  aroUnd Surr.^          

Depth   Thick. 

Rock Unit 

Mt., Simon 

D' Englnerrinr -i',» ««nfeiAn A# « 
l     P«r^»» *«J««tt«i «anlli 
■i •     rorojj 1»v: :   <■   -   * 

3.    orlein.1 Wrvoi,. fre^tai^. 
•«Mit» 

*.    reservoir leir^putaiivp. ■f,!Iilii**'" 

-t'"'olvgi' «^ «> — - ii!a 

.   i:»s 



■a*; 

r*+? 
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4imm »  ffi^     f»^?», 

"'^fKfI frftlW 
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* f«i*l# ^«n#i, no.) 

•*!# f 
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1. 
V.    V^ll design and constructIcn, continued 

8,    P,i-tk#rA, rentr^lirrr   , v"H head equipment, etc 
Cmlnr. tilrlnfs y^'.^.y^,»tlth central!aers, guide shoes, 

ot* float 3hfieyr and flvnz collars.  

v:. Dtscrtftflon of »urfocv cqtUpn:«nt 
A.    Ktldinis tanks fc flOX Hi;«?;«     »S0»000 cal.  holding tanks 
f w^«»d »«fore tind After flit ration (see attached diagram) 

ft.    ?IU#»wi      * rtS«t<Bnftfc**Otttt earth filter la used to remove 
Mil» »I       I  fl«   ■■ JJ.     |M    mi  |    || ___•____-__ 

£jtft-S^|## larger than *? ütloranc. 

£.    ^iMpe      A eentrlfiigftl ruyp la u ^ i for wastewator Injection. 
i y»gtfetfe dlaplaewatwt puap ^ ■ a ni to »aintatn a positive 
preeeere In Uie anfttiü^ ietw^an th« tuteing and the T" caging. 

©o   ^ir^r  

Vlf •   C«r$«f Mfi^^r - , 

' Peenwiy »^riknotun 

JIJL 

e 
i 

1 -. * :., 

* 
"ar 

«k»«. 

iI]U.. 

.Sr* s Ser* ! ^ 

tPH^     Itwls ®i#letleal 

MO 

J*Uier«.  



VII. —  Cores, samples, & logs, continued 

C. Other logs run 

X Resistivity   

 SP   

X Caliper 

5. 

_Gamma ray-neutron 

_Temperature 

Cement bond 

 Other  Bulk density, microlog, sonic log 

VIII. Waste Characteristics 

A. Industrial Process from which waste is derived 
Steel mill 

B.  Physical & chemical Description  70yOQQgpd of wastewater 

from steel pickling containing 0.5%  HC'l, 2^ FeCl^. and 

35,OOOCTd of wastewater containing 1%  chromic acid. 

.. C. Volume  The volume is variable but estimated to average 

about lOOjOOOgal./day. 

j, •"■■■^^^»•'••••^  ■■■■■ill     i MMaw>«*aa(ltwMMWMpMMM»w 

IX.  Prelnjection waste treatment   Settling and flltrati on 

Wastewater chemistry durin« "n°riod 6/^oy6Q - ?/^n/fto'' 
CONSTITUENT      &IMIKÜM COSST KAXWS GON 
Iron                h        •' c/i T - •« 
Aluminum              iL    E/ lli  . ™ 
Chromate Q.OI mg/1 
t
Hcl, 1,500   rng/l 
E?cl2 63,000   mg/l 
Temperature or out loo0!' 
Specific gravity about 1.2 

CONTENT 
mg/1 

0.2 mg/1 
11.0 mg/1 

1,000  mg/1 
18J},000      mg/1 
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6. 
X. Well operation & operating history 

A. Tests 

 Type. Duration Zones tested 
Injectlvity Unknown 

Description of 
test results 

Mt. Simon PSIG GPM 
410 300 
240 200 
100 100 

B. Treatments or Stimulation 

Zones 
Treated   .   Treatment Method 

None reported. 

Description of 
Treatment and Results 

C. Injection rates and pressures 

1. Rate 
Date(s)  Overall     Average ^100 gpm T4aximum ^200 gpm 

,!     April I969   "    190 gpm   i« 

May  1970 

July  1971 
179 gpm   " 

135 gpm   " 

2. Pressure (well head 

Date(s) 
^bottom hole 

April 1969 

May  1970 

..Average ^150 psi Maximun ^265 psi 

265 psi   » 

) 

_July 1971 

177 psi 

265 psi 
•» •• 



7. 
X.  Well operation & operating history 

D.  Description of operating programs: Injection began in 

.December. 1967, and is intermittent. 

E.  Operating problema: Pump for annulus pressure was original- 

ly a centrifugal pump., but was replaced with a. positive dis- 

placement pump to stabilize flow rate and pressure.  

XI. Regulatory aspects. ^^—-™ »»» 

A*  Construction requirements Required to be constructed as 
specified in the application for the permit 

B. Monitoring requirements Monthly report of injection rat( 

and Pressure^^ajmului^pressure, waste character, and other 

significant operar.-i gnaj information. 

C.  Restrictions on operating procedure  None 
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XII.  Economics 

A. Total and unit costs of construction 

i B. Operating costs 

XIII.  Source(s) of Information and Published References 

Illinois Environmental Protection Agency   

• Illinois Geological Survey 
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^-^-' •^ 

.  JONES & LAUGHLIN STEEL CORPORATION 

iJg^^lPJJJEQgal Well No. 1 

l!ljlg--l.-?o^mätipn Tops 

System, Group or Formation 

Pleistocene 

Pennsylvanian System 

Silurian System 

Ordovician System 
Maquoketa Group 

Brainard Formation 
Ft. Atkinson Formation 

Scales Formation 
Galena Group 

St. Peter Formation 
Prairie DuChien Group 

Shakopee Formation 

New Richmond Formation 
Oheota Formation 

Gunter Formation 

Ca^ibrian System . 
Knox Group 

. Eminence Formation 

Potosi Formation 
Potsdam Group 

Franconia Formation 

Ironton Formation 

Galosville Formation 

Eau Claire Formation 

Mt. Simon Formation 

Pre-Cambrian Granite 

0 

175 

385 

Böttora 

175 

385 

930 

93 0 2127 
930 1108 
930 1002 

1002 104 0 
1040 1103 
1108 1474 
1474 15 92 
1592 2127 
1592 1865 
IS 65 . 1905 
1905 ' 2114 
2114 2127 

2127 4843 
2127 2380 
2127 2235 
2235 2380 
2380 4843 
2380 2535 
2535 2643 
2643 2705 
2705 3.109 
3109 4843 

Thickness 

175 

210 

.545 

1197 
178 
72 
38 
68 

366 
118 
535 

• 273 
40 

209 
13 

. ,271.6 
25'3 ' 

108 

145 

2463 

155 

108 
62 

404 
1734 

484 3 4046) 

EXHIBIT I 
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WELL PILE NUMBER Not permitted li~l\ 
~~lftIW" —TMfT 

I, Operating Company & General Well Location 
American Potash and Chemical Company 
West Chicago 

II.. Well location (legal description) 

^2^il2lll SW lAi. Sec. 9. T391J, JJ9ß, 2üI,ii§*L,2£ünt^ ■ 

1X1. Historys system, planning, construetlon & operation. 
-^^iiiiSi:i.„.i2^1* a rt'Porl; discussing the feasibility of deep 
_;lgjrA disposal at the American Potash and Chemical Comoanv 
Plant., at Weat Chicago, was submitted to the Sanitary Water 

j£2H:ili^^J2H!^ s formal application to the 

^^l^^^^£,Js2BI:LSSL-^Ferr:]n  to  drill and operate a dls- 
J201äLj!£il.il£ii^££_i^ 1966.  A November 7 lei:tor from the 

j£^-.i^.^L,-££HEiH-L.,£i^^lJii^ not be 
~HJ^.^:PiL.2P|^   

-i*H^^iJ>£i[Lii«,,„Ll^I3i^ _Tbe j^ater 
-^^^■^^^ll::^ dl5solved'solids . 

J^iii^l,i£l.iÄgiMbr^n_jZ^it, ,     Baoed on all eWe^^the 
■-^iEÄl^H^..-!£t..ilJiowod^ j;o.ü^tM_^6ll for wast^ater 3^;iection . 

-.J2JiiI^!dJ:ro!^he_lHn:i^Lj^ ^.^ 

^ii^i^l^,jy^o^^liOj\^ us7of thevKa]    • 
IV. ■  Geolopy S  Gechydrology ^ water ^J> 

A.    Regional eeologlc sotting:    Vne KOU j;.  located in norther« 
JLlililHliii-Al^Jl^JJlLJ^.^^ on the  Kankakec arch.    (V;.- 
~^MM3l>S^iS££HJ^L^   S ^S   :n "'■•   aja '.'-rrbi-irut  to 
-SydSls^J^                               soutlieaatward and are ovg^ 

lalti hv  QeJ^tooenc glacial deposits.     ' 

1G7 



IV.  Geology & Geohydrology, continued 2. 

B.  Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column Included--yes ; no X ). 

(Ground elevation  723  ) (Total well depth M^3   ) 

Datum for depth measurement  Ground  

Name 
Depth   Thlck- 
(top)   ness   Llthologlc Description 

Pleistocene    0 gravel, sand, and clay 

LSS. 

Silurian 93 
Maquoketa Ordovician   277 

limestone and dolomite 

shale 
Galena 366 

5^7 
Ancell 660 

Cambrian 1050 

Mt. Simon 1820-4^020 sandstone and shales 

C. Geologic Description of Injection units & oosslble units 
pot In use 

Rock Unit 

Name Age 
Depth 
(top) 

Thick- 
ness 

Character and 
Areal Distribution 

D. Engineering description of injection units 

1. Porosity:  

2. Permeability: "~" 

3. Original Reservoir Pressure: 

**.    Reservoir Temperature 

5. Chemical Character of Formation Water: About 100,ooo 

parts per million dissolved solids in the basal Mt. Simon. 

6. Reservoir Fracture Prsnsure: 

Ui8 



IV. Geology & Geohydrology, continued 3. 

E. Gaohydrologyi fresh water aquifers In vicinity 

Thick- 
Name  | Depth neag Character   Chemical Quality 

Fresh water occurs in all units, except lower Mt. Simon. ""^ 

P. Mineral Resources (oil and gas, coal, brines, etc.) 
No mineral resourcea occur in the area. 

A. 

V.   Well design and construction 
A. Caaing, Tubing, and Cement 

Surface 
Intarmed. 

Injection 

Other 

Deeerite bottom hole completion method: 
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n. 
V. Well design and construction, continued 

B. Packers, Cent rail zer 3, well head equipment, etc:._ 

' 

VI. Description of surface equipment 

A. Holding tanks & flow lines 

• 

•- 

>. 

B. Filters 

C. Pumps 

D.  Other 

VII, Cores, sampler, 8 Loi'.n  C^mldorabl« coring was done. 

A. Coring 

Prom to Recovery 
tt 

(1 

It 

•1 

t« 

B. Drilling LOK» 

X Orlllera Los 

Other; 
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5. 
VII. —  Cores, samples, & Iocs, continued 

C. Other logs run A complete log suite was run. 

 Resistivity  Gamma ray-neutron 

 sp  Temperature 
 Callper  Cement bond 
 Other« 

VIII. Waste Characteristics 
A.    Industrial Process from which waste Is derived 

B.    Physical & chemical Dencriptlon 

C.    VollflM 

IX.     Prelnjectloi MasN» tre&ternt 
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• 
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«        '««««U-hf  t>"«*§*^ 

t     f»»e^*M*#t ***«*'•* 

A«   tw^if^f i«* li^üMMi^Jy^ ^« f^'.^i^ *$ ffpgcirigy]. 

•     %lA4f«rt«i| »^^t»»»»»^»   pft #t*»'»'itfut r^^u »rifcg  tseuod. 

**    ^KfHfllMI ** ♦»•f^MM  ">   '-' ^.f.■ 
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8. 
XII. Economics 

A. Total and unit costs of construction 

B.  Operating costs 

XIII. Source(s) of Information ind Published PefTences 

Illlttüls Envit'onmr-ntal Protection Af,oncy 
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WELL PILE NUHBER 

I. 

II. 

Permit 
No.   197Q-£A~517 ■ttsf 

Operating Company & General Well Location 
U. S. Industrial Chemicals Company 

Division of National Distillers and Chemical Corporation 

P. 0. Box 218 

Tuscola, Illinois 

Well location (legal description) 
Location:  430 ft. south and 1135 ft. east of the NW corner 

of section 31, T16N, R8E, Douglas County. 

III. History, system planning, construction & operation. 

A five page report was subgiitteä by ü. S, Industrial Chemicals 

to the IIlinola Health repartnoat December 2, 1969. proposing 

subsurface Injection for about 120 million gallons of waste- 

water beinr held In POM ta at their pi.ants.  In January, U. S. 

Industrial Cbemlcals rv: mlM.^d ? further report for study. 

After review of the two regorbs by these agencies, the 

Sp.nit^r.v Water Board arreed hi  a letter dated February 9» 1970» 

to permit the CoTr:p;i.ny to drill a teat well. 

Drillini': of the test gell began on April 7. 19 70. and the 

total depth of 5j52jl  feet was reached on May 9. The well 

wa:: completed 'and tested, and a Wf-ll-h! ntory report submitted 

tc the Sanitary Wster Board May 27, 1970, with a letter re- 

que.:tlng a pcrnit to use the won for  wa.-.tewater injection. 

Permit 1970-EA-517 was Issued to 0, 0«. Industrial Chemicals 

granting permission, Augwt jt, 1970, to operate the injection 

well and to Inject Into t ho L:'n>- ( Vv on 5,00 and 5,507 ft. in 

accordance gith ail planr. and rpeoMM cations submitted and 

subject to various additional conditions« The well is present- 
IV.. Geology I Oeohydrology iy If operation, 

A.  Regional geologic setting:  Well is on the west flank of 

the Tuscola anticline on the LaSalle arch.  Beds at the well 

Jlp southwest. 



IV.  Geology & Geohydrology, continued 2. 

B. Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column included--yes ; no X ). 

(Ground elevation 693   ) (Total well depth 5.52^   ) 

Datum for depth measurement  Rotary bushing elev. 708' 

Name --ige 
Dtpth 
(top) 

Thick- 
ness LltholoElc Description 

See  attachment 

— i__ 

C. Geologic Oescrlption of Injection units & possible units 
not in use 

Rock Unit      n ..   «. . 
Der.th   Thick- 

Name Age   (top)   nos« 

Entlnence-Potosl Cambrian 5,015 to 5,52^ 

permeable zones 5,0tJü-5,03ü 

5t^"' alii 

Character and 
Areal Distribution 

very wide spread 

dolomite with 

porous and permeable 

zones 

D.     Engineering   .  .     Iption of injection units 
i.    Porotity 
2 

2% r ■ n[T:^. (eablmated ) 
Permral 11 j tv 

3.     Orlgliiftl  ^«StPVOir Pretture;     ilatio  fresh water level 

XMLUäJtfUsaL Jß. t|ig£a£S33Ll  at  £ASS2£S     the  pressure was  2,309 
'i.     Reservoir TeMrerature; psTT 

5.     Chemical  Character of formation V'ater:     Sail ne 

6.  Reservoir fracture Pressure:  Unknown-Not Fractured 
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Name 

glacial drift 

undlfferentiated 

Cypress Sandstone 

Paint Creek 

Bethel-Benoist 

Aux Vases Sandstone 

St. Geneleve 

Roslclaire 

Predonia Limestone 

St. Louis Limestone 

Salem Limestone 

Warsaw Limestone 

Osage Shale 

Cdrper Sandstone 

New Albany Shale 

Maquoketa Shale 

Galena Limestone 

Decora Shale 

Glenwood Shale 

St.   Peter Sandstone 
Shakopee Dolomite 

Kew  Richmond ."lhale 
Oneta 

Eminence 
Potosi 

Age 

Quaternary 

Pennsylvanlan 
Mlsslsslppian 
Misslssipplan 

Mlsslsslppian 
Misslssippia.. 

Mlsslsslppian 
Ml.ssisslppian 

Of • von i an 

Silurian 

OiHtovielan 
Crdovlcian 
Oraoviclan 
Ordovlcirui 
Oi dovloian 
(rdoviclrv 

Ordovlcl) -. 
OrdovJ.cIan 

al.i'ian 

Cambrian 

Depth 
(top) 

surface 

1,246 
1,302 

1.318 
1,3811 

M25 
1,^58 

1,^72 

1,550 
1,706 
1,786 

1.820 
2,200 

2,mo 
3,105 

3.313 
!.*«< 

3.826 
3.886 

l,X24 
1,^00 
^,98^ 
5.075 
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IV, Geology & Geohydrology, continued 3. 

E. C-eohydrology, freah water aquifers in vicinity 

Thick - 
 Wt . , Pfnk „ hm   Character Chemical Quality 
Glacial drift    fresh water extends to      a drill stem test at 

.Silurian, less than 2,400 ft. 2,412-2,510 yielded 

 1 ——  water with dissolved 
solids content of 
14,160 mm/1. 

F. Hinersl Resources (oil and gas. coal, brines, etc.) 
 The Tuscola VitioliMljM  an oll produclng structure, with pro- 
duction starting in JQhg.  ?he pay ^ne Is the Klmmswlck (Trenton) 
OU shows are present in P.nn.ylvanlan, Devonian, and Silurian rocks. 

 Coal i:i  5iS£l»2*rJ!fgSni we.t or tho area. The coal beds are 
iq the Penm-.y Ivan Ian Syr, ten. *" — 

V.   Well design a-ui constrv,' on "~ ~~     ' 

A. Casing, Tubing, n  Ceatnt 

*i*t™ w*:. ^-nj^—n, Ei^gS^: 
Intermed. 1? 1/4"    H-'IO O h/Bn    Z  p1n " n ~ f f" 

: L2C£—   '?>K10 700sks  HOWCQ Lite  + 
 P- 3/»      J«-j55  7 "     5T01J 8S0  "     ^O "^a^s" A 
In3«etieii  6 1/2»   EüE j-55 ___T!875 OP    4,990   

 */plastle lining *"      ~~~~ 

Other   arnulus  filled ir/fpesh w*t«* Q  H  »KKTI   -       / ', '  — sit~S£i£S£lL™£sl   a-'d  2bbls  Coretron w/crude  oil  at 
Describe bottom hole  ccmpletlon method:     open hol^ ""foTtom 
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V.  Well design and construction, continued 

B.  Packers. Centralisern, well head equipment, etc: 

*£$Z&lMlMXL£IB££  9° ft- Q" 9 5/8" & 7" p.as 1 ng" 
M^l^-burton R-'A tubing.packer 

*. 

9™}llnu2}^VSJ^rrv.,vecov<ier on  tubing and_annuTj 
—illd flow meter on tub 1 ng. 

VI.     Description of surface equipmJnt' 

A.     Holding tanks  &  flow  lines       Waste  is  transferred from 
-lü^Llg.  3 throufgh k in, diameter plastic pipe. ~~~" 

B.     Filters        »on» ■. a atralner Is uaed on the well head, 

C,     Pumps        None 

D.    f5th«i 

vii.    cores, tanplta,  i Logs 
A.    Coping 
''roil: to 

tt Recovery 

a •■>.    wMlling Lc^s 

Dril'lera host r. J-.,, 
 Drilling time 

.iL-.^ara|pit: log Othtpj 
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VII. .- 
5. 

Cores, samples, & logs, continued 
C. Other logs run 

 Resistivity  Gamma ray-neutron 

—^—op  Temperature 
 Caliper x Cement bond 

Other Induction - Laterlop; 219' to TD 
VIII. Waste Characteristics 

j A.  Industrial Process from which waste is derived 

Manufacture of various petrochemical and asrlcultural 
chemicals. 

B.  Physical & chemical Description  Wastewater containing 
CaSOlr phosphonn acid ;3%). sulfurlc acid 1 1/2%),   fluoride 

■XflLtHJU carbon, and other ^alts (company description). The 
waste has a pH of about l.Q and a cpeclfic gravity of 1.03^ 
at 60°P. 

( C.  Volume ,_JiO_jicreG of pond,- contaiii this waste, which will 
.not be produpod after 1971.  (about 130,000.000 p;al.)  

IX.  PrelnJecc.Wi wast« treatrt^ nt   holding In  noxcung in ponds 
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X.  Well operation 4 operating history 

A.  Testa 

6. 

T.,no             _  ,,                       Description of 
 i2£S — Deration Zones tested test results  

1st Injectlvlty   5,015-5^2H   Gage Press  GPM Tn.jocted 

120 psl 98_ 

?00 psl       136 

5 25 pal       200 

C75  psl       2H3 

2nd after addlglny  JQQ pKl 150 

>00 psl 220 

Drill  stem 
— £liLL£l£ljl£S water ::al lnlty>101000pp m 

B.    Treatments or StiitUlatlon 

Description of Zones 
 aamfl r^^^Pyn? ^the<i  _ Treatment and Results 
SMtttm :.j.000'sml.   M% HCl  -J efwg   first  In.lectlvltv  test 

 jjlPOO gl».2M .  '!Ljli-S£2£S,JS£^  Injectlvlty  test 

S.176 a ^.ia6»s.i^ rforafr ,. 
t 3aho»8/ftT 

Injection rataa and prtaaiirafl 
1.     Kate 

Date (■ ).^tttA—JU^ilSJ^POg^ÜäS»OOfigl WMtW 
H N'arch    :,\'!2  1«>T1 < ;7(),000ßal •• 

•i 

H 

J!ssu~    u im tt 

•I 

n 
^6,()00^al 

»t 

•i 

N 

2.     Preosur.   (well  hc-acl X ^haaa« hole' ^ . . ) 

MVIIvi) .ggpt. J...JJ10-.Averag&jo..iooBc..i   Maximum     6ps" 

«•Ffih   2?, HU,,     "      520111        "        22P5i 
JüfiüL l4._^7j„.      "       52psl •• i6pSi 

-h-l}J2ilit_J2..i.,l9n..      "       52PB1 >'       "  iQpsi 

Cuniulativo  amount  Injected to August  33.   1971 
92,963JOO0gal. .J-,    ^/x, 
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7. 

U      Well operation & operating hlstorv 

D.  Description of optratlng programs:       .- 

E.  Operating problems: Packer unseated Oct. 1970,1 well was 

I shut down during part of 'ictober and all of November, December, 

and January and February 1 g71.  Oporat:! or^ war, resumed In March 

Jgith a new packer.  A thLrd packer was Installed In May 1971. 

XI. Regulatory aapectc. - (8t« ■ystMi history) 
A.  Construction requlriinent« Woll war, to be constructed aa 

designed and approved. ,_______«_»___«_—^_—. 

. B. Monitoring requirements Monthiy report, of operating pressures 

and Injected VOJUTegj animlus pre^nure , waiste cl'iaracter, and any 

oth>r algnlfloant oporations] Infownatlon.     

l C. RestrictiC'iF or. aporatlng pyoatdupg Wa.ite water injected 

limited to that appi*ovedt Injootion {:•(■.,-w.irvA not to exceed 

0.65  p^l/foot of üepth at tha bottom of Jha holgj. 
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8. 
XII.  Economics 

A. Total and unit costs of construction 

B.  Operating costs 

XIII.     Source(s)  of Information tnd Publithtd Refererocs 
llllnolc tovi i-on-f.. .1 -I l Protection Agtnoy 
III 1 nolr.   (If iOgloa]   SUPV( ! 

■ 
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WELL PILE NUHBER              m_i 
SfAfB —mr 

I. Operating Company I General Well Location 
 American Cyan 1mj.d Comga11y 

P. o. Box 26; 

M5 chigglLJtttjÜutofti ana I63f 0 
Phone ;?19-d7^.'6211 

II. Well locatlo : (lepal deacrlotion) 
Location;  Sec. 22, T38N, RjW. I.aPorte County. Indiana. 

III.  History, r,yst ,. planning., construction & operation. 

 *teH 1 began operating in   ■ -Inp warte water in Au 
J 9 ■.) i  and i g § tin  in o »ration. 

£^L 

IV.     Geolocy  ■'   Geobydrolo-rv 
A.    Regional gtoioglo jetting;    The well is located on tha 
il££Hl^:ri„L1±rLk. of ^e  Kankakee  Arch.   j;he _r^l^a.l  dip is  tc 
il^LH!^£HlL^I^  stratlgrapln^^ction  con^T^Tof^and-^ 
atone! shale, limestone, and dolomite of Cambrian to 
D eyon 1 an a ge. " - 
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IV.       GeolOEY  I  Geohydrology,   oc-.tlnu-d 2, 

B.     Geologic  .lescrlrtlon     r re-  units  ponetrated by well 
Rook  Unit   (Ceoi-    ic       iMm  %mHAH    yes ;     no   X    ). 
(Ground elevatj.... _M I  ft, )     (TotM well depth   650   ft.      ) 

DttW for depth me>ww.m>nt I'-'JOJ Lev.»]  

| Depth        Thlci: 
 ^-qIlir _.—Ise ^or)        Qm        uthologtc  Descrlntlon 

C"     no?J?nlu.^SCr-:J'1Cn 0f W*9titm unit.  * r.on.lble untts 

Pock Cnlt 
wane i^        ?!SS        Uli** Character and 
 -^ LSfflÜ ^r.•:-._. togtl  Plstrlbutlon 
DtTonitn i Simr^r.   Pjom    397rt.    toloruaand ilULtl™ 

i>.    enilii«erlns atterirtion of injection unit; 
l.    Dorc)'i Ujf: yugcr and intarffrmulti« 
t.    PenNiai'liitv: 
3.    'Ti^inai "e.^Tvoir PreaBure: 

1<.     i.c-servolr Topmerttur«: 

h.     Chenlcal O'.nract^r of ''ormatlor. Water;     30mC/l HS. 
«I.OOOmp;/! NaCI '—^ 

6.  'He;)ervoir "racture Pressure 
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IV. Geology & Geohydrology, continued 3. 

E.  Geohydrology. fre-h water aoulfers in vicinity 

Thick. 
.Depth ness Ch»—to» rh>»mical Quality Name 

drtft     Oft.  mrv..     .and I grave 

•'.  Uneral Resources (oil and gas, coal, brines, etc.) 
Peat, marl, and sand are mlnod in LaPorte Countv. 

V.   Well design and oonrtruetiM 

A.  Casing, Tuting, and Cement 

Hole 
Size 

•'aaltip or TubJnp 
Velftht 4 ^rile     pt?» 

Depth   Tyre & Amount 
8«t     of Cement 

Surface 
    , ,            ] 6 i n . 255ft. 

Intermed. 
12in, 170-257ft. 

  

Injection 'Carlon tubing      f.-v^ 270ft. 

Other 

Describe be ■)ttom hole  completion method:  open hole completion 
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V.  Well deaign and construe ror,, continued 

B.  Packers, Contrallcer•, well head equipment, etc:  

VI.  Description of surface equipment 

A.  Holding tanks I flov,- linei?  3 settling tanks in series 

B. PiUera 

C.  Funns 

0.  Other 

VII.  Cores, samples, S Logs 

A. Coring 
From , t o v e c 0 Verv 

B, Drilling Logs 

 drillers Log  DPlUlng lime 
 Sar.ple log ^ther* 



viT. —  corti, sanpiM, | :, :a> eontlnued 
C.     Other-  lo^r.   run 

 »•Slstlvlty  Gamrra ray.neutron 

SP 
"   Temperature 
 Cali^r  ^Cement  bond 
 Other 

VIII. Wasto Characierlstlcs 

A.  Industrial Process from which waste is derived 

 Ploorjrashlns waste and niter washing waste. 

B.  Physical & chemical Description  l^üOOppm TDS, 6.500mg/l 
Jia,SO,lt 9000mg/l ammonium ..ulfate. 120mg/l acidity. Specific 
jgravltj; l.o, pH j^j. Temperature 6o0P. '     

0,     Volume  500 - 6QQ g pra 

IX.  Prelnjectlon waste treatment'  Sedimentation 

INS 



X. Weil op«rfttlon I op« p«i > ' hlstepy 

A.  Test 3 

*:. 

Type 

Injection 
Duration JSonga tgstg ii 

open hole 

Description of 
test results 

SOOfflga at 2lDsi 

B. Treatments or Stimulation 
Zones 

-lifted Treatment Method 
None 

Description of 
jYeatnient  and  He suits 

C.     Injection  ratos   and  pressure 
1.     Rate 
Dated;) 

»1 

ll 

• I •   — 

2.      | r • « I » 
• 

-"ve"*■ R«  »OOgpm      VAXIrr.um      mo^pn 

»•of    , 

1S!I 



7. 
X.  Well Operation & Operating hlstorv 

D.  Üescrlptlon of cperatln»: r^o?.rarr.r.: 

E.  Operating problems: Well n   -  The OTlglnlal casing failed 

in 1954.  It wan replaced with Carlon plastlo pipe. 

XI.  Regulatory aspects. 

A.  Construction requirements 

B.  Monitoring requirements j!Monuay_ operational reports are 
filed with the state board. "  '"~~ ~ 

C. Restrictions en eoeratinc pre ..jro 
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8. 
XII.   I-conotrici 

A.  Total unu uiac cc^ti of construction        $2 3,000. 00 

x- Operating costs  »500.00 per year for boths well. 

XIII. source (s) of Iufort«atiüft anu Pu^lisuoc rtoferencc^ 

Indiana Stream Pollution Control Board 

Indiana Geological Survey 
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WtLL PIU WUh 

I.    operatli.R Cormany | aencnl Well Location 

American Cyanlml'1 ^owt »my      _____ 

n. ■ 

I?.  u.   Ik>x ?<>? 

JllchJ^rjnCity.   TnUtrma     k(, u.o 
Phone  .'iq-H'M-f.pn 

II.    Mtll location (legal dtsn>lf*ion) 

oast of tho firat well.   

III. History, systeifl planning, construction I operation. 

   -^^^gllJi^^-^^ailljli^jl,.^^^ and Is still in opera- 
tion. 

IV.     Ooolor;y   :  Gcohydrolo.-v 

*.     Herlonal  ^ologlo  letting!    The well   la   located 
northern flank of the Kankitir^ Arfit. a^-^ 

on the 

— ^__"i^n_t^_iii-^iLaiH_1iii? regional dip in 
" w 1» to th> northeast, T^ Btratlpaphl     ~ ~~ 

^ .U:. • »«d3ton«t .hale, Ifeston«. ^ 1^ of n^^^ 

1!)^ 



XV.  (tooiory 4 Gfohyapolog^-. cofi;lnu#d 9. 
B. Of>olortn ^"crt'tton of rnck units p*n*irat«d bf wll 

Rook Unit (Oculo^lc Column Included -»«i   | no X )» 
(Oround elevation M2 Tt. ) (Total wll d»ath 2y'i ft.  ) 
Datum for Uepth mfgrur-wont   iroui.J : <'/■ i 

»)rptb   Thick- 
 Nam£ ^ge   iiop) ncga   Lltholor'.c Deacr'.ptlon 

C Geologic Deaoriptlon of Infection unit« A DOStlbla units 
not In use 
Rook Unit 

Name 
Depth 

Ap:e        (top) 
Thiek- Character and 

Areal  Distribution 
  Devonian    255ft. ^Oft. dolomite and llmeetone 

-  -*. 
1....            .      Mll 

D. Engineering description of injection units 
1. Porosltv: vugular and intergranular 
2. Perraeafcilitv: 
3.    Original Reservoir Pressure 

^.    Hesorvoir Temperature 

5.    Chmlcal Character of formation Water:    50nig/lH-S, 
^.000 Bg/l Nad '        ■— 

f».     'lecervolr "racture Pressure 
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I.    'Npoh/drolofv, fis.nh wttr amafrrt In vicinity 

T»>tck. 
 »™ ktkiH   **•* f*      •   r r'^mieal Quality 

f,    funeral Pooourcea   (oil tnd pat,  coal, brilMt,  otc.) 
Sage ar.  Tr.-i 

V.        Well design and construction 
A.     Casing,  Tubing,   and Cement 

Sill           l^f  T TU^nS                        Devth        Tv'^  &  ^ount -Size Wei^nt  ^„.ferads Size Set of Cement 
Surface 
Intermed, 

3/JiiXki 25Sftf 

Inl^^lon Carlon tubinp    6   in.  270ft 

Other 

Describe bottom hole completion raethoch     open hole completion 
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I. 
V.     Well clealgn ami OOfMiruetlOfl,  continued 

B.     PacKprc,  Ctntralis«r9,  ml]  n-un oaulptnert,  etc:  

VI. Description of surface equipment 

A.  Holding tanks & flow lines   3 settling tanks in series 

B. Filters 

C. Pumps 

D.  Other 

VII.  Cores, aampleg, ', Logs 

A.  Coring 

From   to  Recovery 

b.  Drilling Logs 

 Drillers Leg  Drilling time 

 Sample leg  other;  
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•• 
•".  •-     Cor. mpUö, tiott* 

'  llvltv ^Jtomt ray.n#utron 

C.    Oth^r lorr ran 
 P* 

— 

 CQ1»PT ^ ^ce^^ tond 

 Other 
VIII.  Waate Charactcrlatlcn 

A.     Industrial Procoas  from which waate la derived 
 ^amo   'i:-   Tn-l 

B-  Physical ?<  chemical Description  Same ar. In-l" 

C  Volume   500 - , )0 

IX.  Prelnjectlon waste treatment  ' Sedimentatl on 

19G 

5. 



A.   r*9f 

i. 

Tjt^ r\ir»iioq 
Jnjocit&fi 

Ion*? t*«tf^ 
oi>»n hoi» 

Ottertptlon of 

n *%  19.0D^II 

*reutr.onty or Stlir.ulatlcr. 
Zones 

Treated Tre.itr.ent  i -thod 
Nono 

Der.crlptlon of 
/Irrfdtnont  and Hesults 

C.     Injection rates and pressurtB 
1.     Rate 

Date(3) äV«M* 

■ 

or--- i-.aAJ.IUUin   ww 

II 

u 'iH' 11 

" 1' 

" 1 

" H 

2. Pressure (well head     X bottom hole _) Da te^ -   ., ,      Averafte 35 pslg Maximum 
n 

it it 

t 
i 

t! 
II 

ii 

IS? 



D.   t^»rrt9itoii of •nortnf« rmcrmm 

I.    Op«r«tlnc probl»Mt    üo i ;«o(t i   i    ^rr r^ 

XI.    Pegulatory atpxtl« 
A.     Construction reoulr^nentr 

B.     itonltorlnc roqulror.ents 

R«8trloUorui on Derating prooedurt 

IDS 



•f MMMH*«* ■   .-: 

m 



WHLL PILE RUHBER 

III. 

"JTrr ^Tr 

I. OperatinR Comoany I General Well Location 

 Indiana Farm Bypgt^Cog^. A.-.sn. Inc. 

Mt. Vornon, Indiana 

IN-3 

II.     Well  location  (lo^al descri-Mon) 
Location:     Soc.   6. fjg    H1^t  ponov  Count}f[   1nA^_ 

IV. 

History.  3y8tem plannlnr:, conßtructlon % operation. 

the  H^itM.hu^ at^.^n,   ^ W   l,t>r plu.rrt ......   ^ 
?3?8 rt.  ~~ *—■* ^^—- 

A.     t*aor.*l  .*olofU »cttlnr      ?h# «>n  |, 
,eaPi  riank or thg  Ultrioi.   B*iin.    TH> r^i^X".1^' 
.t^ «outhiK>.t.    Tfg^jttritlgr^htc »eetlon conM.t. »r ,^: 
^tcm^^shalr.  Mutton*» find «tot^i^ or ranl»rUn~t^ 
_Ponn;*yl»mUn aft».  "' 

eoo 



IV.       Goolofy  4  C»ohjr«irolo<v.  >ontlnu*d                                                           '• 
B.    O«oloftc 4#ffertriion of rock unit« p*ft#tr«t«4 bf «ell 

ROCK Unit  (•".»•o.o^lc ^olunn tncludrd -y«        ;    wo   I   )» 
(Orowfid rleyi'lon                    >    ITofl  «oil <«t>tJt   ^».•'T  ft.    ) 

DttuB for acrih iwur—cnt     >>c^ ^«•P^»' ''^'X»'  

*»•* 
ftPOt»» 

;«•        (fop) 
">»1eii- 

ta. 

Pcniwylvftntn 

Kit •   !.! ^          ctpptAn •.»«••«   «»r 

Ntniird Mlltttiktt^rtMl Itmrvt.«^ 

Vlcm« KU«I   a1|»,»Ur »«Mf   lt»C9tci<»» 

tar Srrtiwe« IIU»U«itM»l«n ft«tl4 

C.     OootoUc V*«rt!%f m nf  Irltfctlmi ynlt»  I  •^•»tfl* «filti 
not tn «M 

t^ft»        t^|c% 
flrtil rifirirni! 

— Iffftit   9?U*    %90n.    wmMm* 

D. f4i«tft~«r;«* ^»"r'pt t^Ki of t^i»ctt«fi «nit« 
I,   r«»r^«M« _t<a%iaAtra^ 

I.    cri^fMit «^M^rvntr fi^>»fnr»*          

••   H>—riMir ivo^*»«««^. 

%•   n^airat Chmmtr of Mon »tion   N*tnir 

#•    ^aiD^pvoir ^rector* fp**»j»i^ 

«»i 



t. O«oiiy(troloc^. rr»sh ««t#p •nwtrm in vtetaltf 

- THU* 
^^     MÜ  ittt 
mfl    jft. /Jin. 

Xü 
MM  I  #S) < IOMM» ruf 

f.    IUMMI (•tl  «M rMt  tMt. ^rtM«, •%«.) 

•••• "»«liw or Tii»i( 

XL I«.- 

©••Ml        T*i»# I M»w«ii 
Jtufe—en tL 

jfiltSj 
»«^"»» 

IT um 
■:    -»r»^  

lAl^UflgL ^   1/   U. 

HM Mttoa hoU <c«ipl#tie^ f^t«toa I     r^r^ot-t^i «   »> f!   r      !■ 

20S 



t.    1*11 «Micr MRrtftortf *it «out 
, r#fitr«it»er  . von »**4 • #tct 

"■ ■"*"                -. „  .    ,. 

tl.     D»t«l>lMt»*l Of ff«ff*f»f# «»«itvMvfit 
*.     MftUlnt ««IM 1  flow llfK» 

^■I^^MI^k 

•.   riit#ri ^~-^~ 

e.   fmm " *    — 

~ 
C.    <Hh#r 

It.    CofM. awilor, • to«« 
1«    CorlAe 

• "^,^"" 

*                                                                                        ii^—— 

• """^^ 

i.   omiiflK LOO 

 drllltr« Uf                           miitfic MM 
 SMpU  Id«                                                   t>,r 

■oa 



VII.   .- 

C.    Oth#r loc* 

 tr 
 Caller 

%. 

viii. mir« ciMr«twrUiitf» 

*•    t"<«»trUI ProMt ri*«!» «tittii wMt# it **rtv** 

•.    rnytietl « cHtiUal 0»«crit.« to«    mt^r.   ^adtioi. »y4rotio» 
MilT rr»^- #o»»oa »»rooUK», ah»ctno twwrUy  I.      

C.    VOIMO       % >>   »tr»,     >  ^  » 

:»       ^•tftj*€tion «oM» tr*«t«Mit       f *UJUM 

Wl 



«.      «•ell ot^mton ft or«^ntt<i- h!»tnrv 
A.    T»st# 

6. 

Jtoj. ^"^^ -   -" -*    -v 
^•crlrtlot. of 
t>n intuit« 

».   tT»ftt*»f*« «r 9ttM.u«t ^ 

9»»«ri»tit^ of 

n i -i ft « 

13»!.        # 

^•n:» 



T. 
*•      *»ll operation I op«r«ttn/ hlvtorv 

C^serlptlon of oo«rat<r^ progranf:     Wa^t«* || injected 

*•    3por*tlnc Pt^o»|fat_ fco ffoH«»«.' **r* rrp^r»tm:. 

II.    fttCkUtory ^pvci«. 
A.    CofMtrMtttofi r*»«i 

^■üliorii^  i^«l«1r»fi» 

C.    ^»ttrteilo-a on onorat*nfr rror 

-Wli 



XIX.   Lconocric« 

A. lot«l «nc u.ai ccit* of MMittMlM      119.000.00 

•-. Q|«r«tii.v cost«       floo.j- 

8. 

^•1)7 



*ELL PILL NUMBER 

T^ATT 

I.  Operating Conoany I  Genenl Wc-U Location 
 P H C Corporation 

IN-^I 
nur" 

P. O. Pox 3*» 

Newportt   Indlnnn 

JPhcne Ch»fc225j 

II.     Well  location  (leral deacrlotlon) 
Location:     .^   ./ü,   M»  ^  ^   ,    ru^  ^ Verininion 

county,   IruHnn«       -Newport Ar!av  AMltm1t!on  piantt 

HI.    hlatonr, .y.t^ planningTeonntruction * operation. 
**\l unr  oonjUi. i rm Kay ?;>t  l9£o .^4 ^^^ ^„^ 

tltn  «iynlriir  tt^r •>6C,   a      |1 •   KJ«   • ypo protection 

n.    T»i» tvcloftal dir U 
ttftifli eatMiMf or 

LflS 



IV.  Geoloey & Ceohydrology, continued 2. 

B.  Geologic description of rock units penetrated hy well 

Rock Unit (r.eclor.ic  Col urn Included yea ;  no x ). 

(Ground elevation )  (Total well depth 6160 ft'. ) 

Datum for depth irear.ur^fncnt  oround Level 

N Depth Thick- 
 Z^        «I tloL) nesr. Lltholoylc  Description 
oincliu-.Httan    Ordovlcian     iS^ort.       3lÖft       .half.   
Trenton                0rdovician jlgtZ if^n. limer.tone 

.Black  Plvor      Ordovlcian .'ynrt. ^.oftt umerttnnv  

-^i Cambrian Sjlgftj iror.n . ^l^nite 
Sg (':Mry Cambrian ^^ft. flUort. Umertnn^  t  ...Mo 
Mt<  :imo^ Cambrian gKQfT r. nm^tone 

C•     n^^S1' !C5Crlptl0n or  ***•*%** unit,  »  no«lhle unlta not   in arv 
Pock Unit 

NM*                    #..        SHÄ lck Character and ■■ ^£ LtcpJ ne« _ Areal  PiltriKtoB 
K*.  Simon ,►. . • ,.. r^, .-.. ■ "— ' ^«""rian ,.±ori,      u{     t.    fractui'ed nandolon«» 
injection  intervai  u».^, to »ü^ rt! 

0.    Krrlneerlnc ae»crlnt»or of Injection unit« 
1. foro» Mv.     61          
2. Hn» .. Urt >;,    6 to 
3. Crli»!n«i «en^nrotr fr«- 

*.    reservoir t^wrrtt ,fs. 

«.  \-    rh^,CÄl rumet'r * ••om.itlor Water:     ?0».»00 t*m 
3i-i^yo Pf» Clr 508 „» »o^ U6 ^ (Co >—^^T^ 

••    ^tereolr »rector* Prf>*«ur^ 

809 



IV.  Geology & ijeohydrology, continued 

E.  C-eohydrologvi fronh water aquifers in vicinity 

3. 

Thick 
Mame   Deoth nesr. Character Chemical Quality 

.".  Mineral Resources (oil and pas, coal, hrines, etc.) 

The area around the dlapor.al W'?II is an area of large coal 

deposltr;.  over 130 rrnilor ton.^ of coal has i «^on oroduced from 

the dt-poMta.       

V,        Well donl.-jn nd cor.itrueuon 
A.     Ca.ilne, TuMns, And Ccm-nt 

lolp          Tstnr or rutf 
31fte          V-l ♦ .t  k   n Ci««? 

Depth        Tvnc ft /»mount 
Set            of Cement 

Surfte«      li j/Mn.                                    in 1/4 tn. 428ft. 
I».t<>r»*d,    Q        in.    *>TUb/rt.                7 •v. SlSOft. 

tni+fMoii 

1^»-^^^ 

***                _ 

D«8era# lotto« hole co«rl»tlon P. thod. ■ <» holf ruflujletlon 710  ft. 

Xii) 



tu 
V.  Well design and construction, continued 

B.  Packers, Centralizer3, well head equipment, etc:  

VI.  Description of surface equipment 

A.  Holding tanks & flow lines  13,000 gal, waste rundown 

tank and a surge tank 

B.  Filters Jg«üM^jJ»£MJin<j cartridge filtert 

C. Pumps 23 »tage centrifugal pump 

D.  Other 

VII.  Cores, samples, i Loga 

A.  Coring Intermlttantly 
35^ ft 

Prom 1500 ft. _r,o fl6_0_ru Recovery - 97.5% 

■«  Drilling Logs 

 Drillers Log  Drilling time 

X Sample log _X__0ther:  lithologic log 

211  _ _ 



VII. —      Cores, oampleo, * loga. continued 
C,    Other lof'c run 

.JL-Pefllstlvlty  OMM r»v n^wiroft 
-^-Sp _^TtMT«tiirt 
^-CallPer  Cwwit bond 
_X_0ther     Velocityff Lateralog 

VIII. Waste Characteristics 

A.     Industrial Proceas from which »♦•ate li derl 
 Ch^roical wa.-.te 

B.     Physical  f< chemical Description    ^^.000 m//\ Co. ^.000 
mtl  gfci   3,000 mg£j  gfa   I."..000 ppn Cl.   10 m (^ftrf 
filtration),  gpo^iric .Tnv'-y   ..pq, rH <.-»  

C.     Volume 

IX. Prelnjectlon Mtstd tr. atment _r»H_romrolt ^edtit^ftiattaa. 
filtration L 

^1^ 





X.      W#u ooeratton | op#ratlrv hl»tm 
^.    : -scription of ororttln« proitrMwt   

InJ» •♦ ion.   ^     ' 

H.    RoguUtory afpoctt. 
A.    Construetioft r^'a'r^f^ntr  

B.    <4onltorlnc r^<)ulr»^entt 

C.     «•■trlctlo'.s or cDeratlnr. |MI»€#4urt* 

SS14 



stt. 

*• ^«r«%Ug^ ««•«» 

f«»«^ 

JJIS 



"tu nu 
*-• 

II.    * 11 Imiion (ur%2 *ttn»Uoii) 

Hl     "ltt«rf. ^tu« i»!,,«;^. •^•ip^tion « n»ntim. 
-SajftlLfiEBKLTUT *        in »py*^rr I ^y.    rw «Pit 

It 



It.      «MHO * O—MiroUo. co«tl«>^4 j. 
••   tMtott« 49t«rt»it«ii of ro<B Mit« MMttrat«« i.? Mil 

•Mk (Mit  f<^«UrU C«I«MI lMl«4^    9mm i    m   l   %, 
(orowx »toomioti  »^ ft. i   tntti «»ii «—m »10» ft.   I 
OttM» for 4«^iii lü—iipi^tin     trUy y^»titr€ 

JUartM 
n^i«if frffrmtw  

s**r\       r-m,   »t»»i» 

 LI^Tb K ^i   mmif 
liliT    ^fftiUft HJIL.;  ^rt.   in 

Hl%ft.    i  ^ii, 
♦;   • 

C. O^locl« n***r'.p.\\M* «f vrj*9\%am m%t* » «««»IM'* «mit« 
•tt la na» 

OM ft f!^» ChftfiMtrr M4 
Ht—üsKi—am iTMi iHotPiMiti 

^.     EnflMMfV  iMWW «f   VljMtlM Mit« 
l.    toMtit      n im»tyMMl>r 
i.     fM»  .*IIM^ 
I.    " rt/JMl »r^rMii» 

r*MrMlr -rt*i«ir 

^.    fWalrtl "^^r^t^r of 

JtCJUXtSKLKULJ*!  

». ir «Voetor* rrv«4r^ 



rrw*m mt#r twriftrt In vutmty 

n • 
JMT'T ■( 

I 

S. 

r.  mMr»i 

JB 
(atl tad r*tt to«l, •»rim»«, #tt.| 

*•    CtMiiiig Til* l«v,  %,in    . «^f»t 

'   *    * 
I«« Ilk! fet 

• >/• I«.   7- 
■ 

rta« 
^  ^     ,       t >/rtn.fl.ft. 

fcptsrt*» toiu» «AU «en »-fi • •, ».f««! 
i»tl^l 

/IS 



fa     »Ml 4Mtpi Mi 
•. 

»^•tp>tllf ,  »t«: 

fl.    Dffi*mMtM) of •arfMv «^tttfttofit 
A.    ak»l4t«< Umtm I flow Itiwt 

t.    flltorv ?L.r• t^«- * MgrptM 

c. 

©•    'Hti»r 

til. • SMPltr.  « toe 
A.    "ortnr 

to 

ft*    Orilliftf iAfi 

ill log I <nt»r-    Mttioiaaic log 

U9 



trtl.  mm      r«r»ft# napiM. ft 

^„OtliT     rur*m:! ^ »^! t Y t V^^  
viii, ii««t« Ciimtt#rt«Ue9 

A.    tfi4M«trUt fro«*«« fr«« •••Uh «•«%« |j d«rt«#d 

ii.i*c iuiH r^g ^. »uooo 0M ri, ",nfiy |p« ^o. t»^^^- 

C.    Volw» 

II.     fr#lnJ«tft!on ^« i- ir*«iren|       MUmtlon. «4dU|ow of 
 »I^t» ««x c«i^Mi»«i ^ otiiw ii>hn.nnr.-  

^O 



«•      «Hl •»•rttiMi i or^rttifK M«t«ry 

—2te f^mf IM            i««.. ftMta« Ottertrtt*« of 

JMHMM             - ■  -rorta"« ««tir «         t»4   **    • r   : 

■ 

_ 

IHM 
1 er St|a«i.«tton 

Cvtertpttm of 

f#rfor«i«4 tonr A«14  k^iintt l^t »1*1 

C.    Injacilofi r«t«t m4 er- IMPM 

^*     «ttfta« 

B^BB 
«• • 

« 
• 

1 « « 
• • • 

t.     fPMM »•   (»»ll   KTM               j^ .fetten hcU ) OÄt««!)^__ 
1     '♦«il^iÄ • p • 

* • i 
• 

• <• 
• • • 



«•     «til opmttM | mmitt* MfMM ?# 

D.    C^tertpttofi of »»»rttli* 

t.    ^»rttiiic 9rv*\0tui_   ^ hr « 3^- ,>^. ^ ff  « i»»-» <wr^ r»p*»rt«Hi. 

XI.    BteiUtort «^«ei«. 
*•    ©•••tmttla« r-   itr iim 

».    «torntor!««f rviutr rr 

t,    ^strictSet« on mmnunr. r« 

•♦♦••t 



«.. ^«r«ti«.v co»i«      •l>.00t.0g »r yw 

Uli. iMtfOkUl Al t«.fcrt>«ii«4i Mt «wii^iM. h«i«ti«i. 

'^ilfrygj —I   ^y^f 

■ea 



*u. ritt «ran DM 

XI.    ttell location (ur«i «j-icrlnuo«) 
Utf^lan»    ft#e.   MT T^H. y*. lQrt9r rouniy> |wdijm.. 

Ml      Hittorf, **m plaimtnr. cer.nruetton I o^ration. 

tlon.    Thf *9\\  im 4tlll  !n 



IV.  Geology & Ceohydrology, continued 2. 

B. Oeologlc description of rock units penetrated by well 

Rock Unit (Ceoloflc Coluinn included -yee ; no ). 

(Ground elevation 61  ft.1  (Total well deoth 39*5  ft. ) 

DatuB for depth meanuromcnt  Ground Level 

Depth   Thick- 
Name         ^Ke   (too)   ness    Lltholoiric Deacrlntlon 

SIlarlan ^^Ct. 695ft. shale & limestone 

Trenton Ordovlclan M5ft. 215ft. limestone 

Hlack River Or^ovlclan Ll60ft. :8f. rt. limectcne 

Knox C:ir:^r!an 1 \35Tt, 300ft. «lolomlte 

Eau rialre r.-mbrlan 1662ft. 90ort. 11 me r-tone 

Ht. Hlnon Cambrian 2510ft, 39^5ft. nandrtone 

C. Geologic nracr'.i 
not in wr.«» 

Pock Unit 

>tlor of I 

P.T«-h 
_ (top) 

2 5 .VJ'1 

rjection 

Tlilck- 
nefa  

ill .rt. 

unlta * nossible units 

Character and 
Are.-U nistrlbution 

Mt. SlKon f'ami'rlun sandntone 

0.  Enplneerlnr deßorlntlor of Injection unit; 

1.  Poro-l* •   10 - 20S 

.,.  Pern, i» llltv:  20 - loo mi 

3.  'rlrltial '-n. rvolr rrv.-,.ur-, • 

*».  ' t-acrvolr Tem-rratur- V2 

t>.    Cherlcal «hurictcr of Vormation Water:      98,000 TS, 
56.000 ppa Cl,   m0jiiJBO|t 7R.1  n,m HCQ^,   BljIO ppm Ca, 
13^0 pp» Mr.  j   .000 ppm M  

6.    ienervoir «"ractur« Pro^surt 

ZZ5 



IV.  Geology & Geohydrolopy, continued 

E. Geohydrolotfy; frer,h water aquifers In vletnity 
y 

Name 
Thick- 

.Dejoth. neas 
drift 190 

Character 

oand & clay 
rh»iiic»l Qmlitt 

P. Mineral Resources (oil and pras, coil, bringt, »te.) 

„Clay and marl are mlnocj "rom  Porter County.      

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole 
Size 

Surface  17 

Cajln« or Tubing.        iv,cth 

of 
100 ••9km  ^i—.tl(L--.-51J.l^_ll      1 i n.       .^6ft. 

Intermed.12 1/^__J^ »8 lb.       ^/8in.     i»^.    M 

231b.        I 8  3/^In.     J-55 
Injection   6 l/4ln. 

In.     2*i30n.     H^^CM 

Other 

Describe bottom hole completion mthodi     on..-n b 

226 



*. »tu** 
>fMi^ * — 



5. 
VII. mm      Cores«  raaples, 4 loga,  continued 

C.    Other  logr  run 
 Peslfilvltv X OMMU ray-neutron 
 SP T*?gooriture 

X  Callper  Ce»*nt bond 
X  Other      Fortnation denolty,  velocity 

VIII. Waste Characierlstlcs 

A.     Industrial Proc^as from which «aste la derived 
Wut»» rfflueni   Trom a coke plant  

B.     Physical  A chenlcal Descrlnticn     Ajurous awwonlun atiU« 
centalntnn phmols  and ^ytnlCft.. 

C.     Volume        ^'»O .•?.: - mixlnm- 

IX.      Prelnjectlon  iMtt troatnent        mi ski inning, sludge rraoval 
 filtrationT    cmtr ra» urc rrtluctlon,  and addition of Blooide. 

228 



I.      toll op*r*xi<m i o»«r«%tr^ Mit#r? 
A.    :»»t r 

«. 

ir^tMi of 
Htl fTtlltf 

i.   Tr««uwfiis or StUvittlon 
»«♦»•» OrMrtHlM ©f 

0.    Inject ton r?>*.!>t AAtf M^*6«r** 
1.    •*•- 
Pif(t)     latyi      *90V9 »^ ^» ttm 

t»!.»«! 



f. 

0.    Ortcrtysto« «f o»irittm jPMWI 

t.    o^«r««tfic »ro»l»t»4   ^yy •»!** »y^fl ti*»lnf U»>«.    '^ 
l**^ »s-"  r»y'<'■''<. ..  

•     Jto^uori»»« r   . *.'-T'  • 

c.   «MirmtotM 3« •»•»«um'. irx>t'4*r* 

^JCI 



Ul.    tCCMit« 

k. 0|«rfttu^ «Mt.» 

l^ltm   ^»0|q^t#%l   Awitf 

^31 



 tat 
—htm, 

1I.7 

*lmt 

II.    <»IJ tMatiMi final «•••rlM-.or.i 
Jtf^^on.    *,«. ^y, Tym. »»y. »tT^ft Cot|nt>,  iaaty^ 

1X1.   KUUrt. «fttt« • MMtMtlon I or«r«tior. 

If. 

• •    taMMl ool^t« •«tttnr ^H   It   t*fX*4   m ^^ 

••♦»•• 32 



n. OC4lO(f   %   O—HWtWl**, , * ii««iipaiwi«ij« —»mwx 
teeloct« 4#9<rt»tt^ of m« mitt Mfwtm«« ff «on 
»©4» mist f«*^olorte Cr&wn tutlv^tf -f«t s    ee ). 
(9r«M4 ♦Itottlow    !    ft. |   <Tw*l wtl -pth  »i : n.    ) 
$%%** for 4^th aoMWiiM 

1* Ivrtfi g      ^tP^ aiu Lltl><>lart* IM^H 
n^r'.wi JM 
<Miaiai     M ill 

*%• ftoon rMrrl^» 
it^ft. m^tiiy 

|Tl%rt,      at^^r^m 

lSl%*l***rU1'   ' of   '.^♦«tlOfl '      * »••tUlf  iMltt 

^oelr mu 

MM CUtr» 
IK« ilmm 

m !• 
Mtk c^r*«t»r and 

0.    Incin^rlv c*»€rtMt9ffi of figmton «iltf 

!•     ri^tfiti »•9*r«oir fi 

••   »»Mroolr '^*»ri%ar«      fgoo 

).    CHoouoi  *%«r*«i4»r of «OfMition »tior >* Hi 

<.    ^ofpooir »rteior, rro-i, .^ 

saa 



J  
«fin                     i^on.         fri I c-^l 

T,    tÜAe^iil *«30«re#9 toil «nd #••• PC*1, '»rii»*», tic.) 

V«        Iff 11 Artlfn «M ?oti*^ 

intm 11 »<r  t*   ^it».        ?IQft,      100 

TUSL H  « 

■M 



*. 

•^«tpMMlt,   9%t 

•ti    Sticriptlen of ««rfacc •««»l«^' 
*      MoUln« %m** ft fio* 11^.       ^ . ^ 

!.    • 

•.  mm» —jjm— ^AiTmt— 

ft* ,Hhtr - ^ »—i •*<Mi^>rt ift^f tT^Tr 

nx. 
*•    Corinr 

.frUltfif flat 

2a:* 



5- 
HI. ••     r«rtt# t«R»Us. « x«Qt. m*%lmm4 

C.   Oth#r lagi rwi 

_i_c«lif9r cwMt »««ti 
X Otiitr     *rl—11^ Par—tt^  Vr  t^  

viii. iü»t« CtM^icttrMttrt 
A.    IMMirl«! froM«t ftroii «Hlch «••%• It 4#riv^ 
 «»ftf ^fi^t fro« « »^^r 1.1««  

i.    Fn^tletl i ebtdtvAl 0t«€rlvii«<i    iay— iBIIIlL        lil 
•^■^' •*-1 -^ || Lng '■ ,  

C.    VoltMt _   * ^ >T^ . m%U*~ 

 fM'.my». ^^«Miwy r^agis^, «M «^tt-^ ,>r » ^ti«. 

^Of» 



JttfL 

t.     totir^Mt «r MtMiUtl^ 

J£lttsiL-:*l3± Trttw 
»or» 

C.     tfij«ei|«n r*-- 
I.    Kit* 
■•tltl gyyniU 

» •    f 

•. 

0»Mrt»lton of 

p 

t. (»-11  IMM .L .trOti««   hOl« 

■ U   1 

2Ü7 



*.      »til «prmiMi « 9t*m%lrs Uütffy 
0.    t^tertsitofi of 9fi»«r«t!iif 

t.    ^♦r^tiftf •roM'^t 

A«     COMtmctlon PMBlrrf-i - ■ 

• .      SoMlortnf rmwif r+f^j    f>»tl^  InVrtlo'i  v^junc.i  or>i ^| 

C.    ^ttrtoti?'»« on eo*r«tlnft -rc'djrf' 

•*:38 



XIZ.   Lconovlc« 

A.   40t«l  one* vi.xt cc-ca of conn cruet ion 

•M  Cjoriti-.j costs 

XXII.  icurct(r.)   of tülHwutA— nnu    lu^iiy.itec. '.:f*xcr.c<i* 

Indiana Strgom roUu'.i-'n Control BOjTd 

Indiana Geolog.lcal ."urvcv   

?39 
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WELL FILE mJMBBÄ   IK»8 

I. Oporat.lne Company I Oononl W<»11 Location 

Midwest Steel Division 

National oteel CorrcratJcn 

Portage. Indiana H36% 
3upt. of Serviccg (1971) Wr. C. Hortxtr. 

II. Well location (logal descrlntion) phono ?l?-76S-32?l 

Location:  Sec. ^5» T37N. R7W. Porter Cowty. Indfwt 

III, Historyi cystcm planning, construction « operation. 

Initial operation bggn in ^ob. 1?65. Th*» r^fen for 

the well wao to nllovu^ i w.it»r sluOg» proM?ii.  Tfrg will 
io still in oncratJor._. 

All lop:.-  arc on f.llr with ^hr  Indian ^ccl^j'c^l  ^vrr»t. 

IV.    Geology I Gecb.vdrclo;:.v 

A.     Regional ^olo^ic r.ctttnr:     The »en i* i..,^. ,  gg 
northeast flank »r nie Kink^kcr Arsh.    Thg ry^ioiMH  4!p   :; 
to the northeast.    The ■-.tritUraphic r^rilvr. «'ownje*,» of 

jR.^n^qtone^_linir5tone, dolor.ite. an»! 9hi\r of üwHn'ltn io 
Devon Ian ay.c. ~ ■ 
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(d 0v MHA tRWS 

^^H^l ^sfl   M'** 

«Mi« 

^M^^aaa 

Sit 



IV.    Geology & Geonydrologv. continued 

E.    Oeohydrologv,  fresh water »qulfepi In vicinity 

Thick 
nen« Nine        Depth 

Drift      oft.     l?ort. 
Chiir%ctgr 

r-nnd » clay 
Chewical Qutllty 

F. •Unoral Peeourcca (oil and gao. co*l, brlnee, etc.) 

 ttli and Wfirl •'?ro gS22£S5l S5B thc SS3BSI ln which thc ^g^^ 
ig located.  

V.        Well design nnü con.-.truet,^on 

A.     Casing,  Tublnp:,   ttMl Ccirrrt 

? 

Hol<? 
Sift« 

Surface   30 

Interned.13 3/6ln. 

 9 8/8ln. 
Injection  

drjinp or Tubing. Depth 
Weight I ffTEJ^ g-lsr Set 

iü: lg      in.     iscrt 
10 2/^ln.       ^OOft 

Tyoe ft Amount 
of Cement 

Fcrtlnnd 

Flbcrcar-t 
N 

 L, -- tei   g75ort. 
8 :ln.       Boort.     P.^rtn 

J In.       gQQ to gJSOft. 
S^j-nlp-r.  "tcclJ^lX^Dlpc ,it end of flb<?rcr»gt tublny. rtrln^ 

gUmLJLSJbty  Q^.JIigi2£l-Cag.ing. .it end of 7 in.  ^trln^r 
Describe bottom hole ccn^tion ^thod:  _ oprn hole coainl^inn 
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V.    toll 4Mlei ** toiu^n^tijn, 

^^ir m Mir 

•. 

VX.    Oeaertptton of •«rffte* •«UIVNW. 

3,*^ »1. utr» ii>|lT >,»< w to In. <«ittiwo^ pitkU Urn 

».    nitfrt _ prgeott rilWrg » .^ mOTOiw 

c*    ^«V»     ^ booaicr pu^g yd » (f^ nrw) jnj^ctlow 

vn. COM», 9annl«*rv  t : 9^9 
^.    Ccrtnr 

no «ecnr^nr 

B.    DrJlllnr    -.-- 
 Drlücr-, »OR 
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vtl. ■•    rvtt« tMput. i loirs, 
C.   Oihtr Uct rm 

VIII.   *•»•.»   >»r»".T; .••, .«• 
A      IMiMtrl«! fr9C«tt fror ^iteh «••%• It ««rS««« 

•     FHfttMl ft tMfttfU DrxrUU«*      ' <q tot w^^,, :* \q 
III P»rrow tiiifi»». «iwtfic Qr^rtty i.n, y^r^rstw» :io»F 

C.    tolvm 

H        'r»lrJ»«tloi »«««• «r-^ti^M      *tUr«tl»^ 

ill 



I.    f**U 
*r*r*%it* ««1«% 

tr««%i«^)tf 9r •ttusutl'^ 

>-<rlot|«n «f 

aff^r ^JTMI«» 

HOCi^»  f-l   rn*. j»^   , 

 . •*422SI221JCLL 

'»• 

.b^ltos hoU 
W   J atf£'lf_*mmt ?   P»i 

^15 



D.    r*«tn»tlo<i of ooerotlnf rncrwt 

TH» ^irr*r l«^M0fi •« r^v rr     ••'♦♦^  i^# «rr.iml 
f**€ie «nh tiw ^fm«i^ nwr ^ »rv trli«^ «n»*«n t^IC^) 

n. 

t.    Mof>ito.i«iff rcsvlrvwMt 

C.    Htirlctt»!^ en o>tf time rr»>»4wr» 

• t II» 



All. 

*• •mi «A«. 1*41 * «f •ac.^.t.^.   

■-J-   ■ ■   



X.   Ölfilm Copottnr I 9^<wnil ll»ll UMttM 

issjUAaur^an 

^OJLL1^. n.   T,   j-KV 

IV.     ^^l^«^       OtHiiim 

"" - ■•--•:•■■- • ■ •- .1. ■ nut frt^     ^iMii tf 

21S 



Otti» for 4^ptt» m%wwu      v>iit »wnii^  

-L<9g^        D»at        Litholorlc D—ertPtlo<i 
Tmito* Ord^yiclyt      M^rt.      »f>?rt.     )ti»»-t( 

C'    2nlUli^W M'^ Pf •"^Uo" ***** • PMMH unlU 
'ot^ mtt ^ 

J.       rli>iii4l MfPWVVtf1  '^«r  r«- 

*•    »■•••nrMr 1 '•r- ■ r«t«ir 

f.    ^ta^nroJr ^r%ct'jr" Fr?- 

249 
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■^y   *"« QjiaÖÄ ^^«i^i Q^t^ 

f.    tUi»w«I ^tseurvM (oil »*d gM« eotl. Hriw«. ne.) 
»»•i !a r»co^r>ti frop pita in tm gwrml mm of tht dl». 

yppil «-11. 

^^5 ^2 tei_ib* ^ 1^        tn.      mm.     375 »acür 
Intar^d.   1?  ?/*ln.    N.;^ ^_3/Vn.      6^3^.    550 ggg 
 ^ 5/8!w.    .!-0, 7  ""in.    ?^?ft.    650 »aek« ♦ 

*0 «Ack? or 
penln 

'• n«r 

I^fcrlb« bot to« Mi cc^plotlon ^t>io^:_opc,n holr cornet ion 

^bO 



•.    H«k«rtt Centrttltt*r . mil IH«4 •qutpMnt, •ft  

ft»    O»«ertt>tton of turfM« •q.r.pecrt 
A.    NoUlnc ton»« % flow linos 

i.    Ptltorg 

C.    funot 

t>.    ftthor 

VII.     OWi,   3«i«plr: .    •   ^©^ 

A.    Corlnc 
FT*« to Hocovorv 

t».     Dr.llln.*  :og» 

.-JL^lilers Log  Drilling tin» 
_JL_S«nple  log .JL_other- Litholorlc  lop; 



^n.  —     Cor»t, otarUi. » iotMt continued 
C.    Oth»r lor« nm 

i pmtmM* JL-O«"« ray-neutron 
—— X   T<«DTatur# 
-5-.Ctll«>#r JL.Co.ont bond 
_JL-Othgp  Velocity 

VIII. tUttt Choroetortstlet 

A.  InduetrUl Process rroa «Meh MMN Is derived 
.^pent ^lekl«» liquor ^  

•• Phytletl I choMlcal Description 

Krrroun sulTato l0-^s< 

Chroalc acid ^- t 

My trochlorlc HJt.i it 
PeCl^ 1S- 

Speclflc . r v!tv ..Ob-l.n 

C.     Volume  6/^.0»OOP .-al.   nor racnth 

I.      Frelnjectlon WMt« tpr.nirer.t       mtratlon  ^  Wimmln. 

^52 



6. 

X.  Well operation i operatinß history 

A. Tests 

Typg Duration Zones tested 

None 

B. Treatments or Ltlmalatlon 

Treatment I let hod 
Zones 

Treated 

open hole Acldizatlon 

open hole Buffer Injection 

Description of 
test results 

Description of 
Trpatment and Results 

2,000 gal. - Powell 

mud acid 

600,000 gal, of 

chlorinated water 

C.  Injection rates and oressuren 

1.  Rate 
Date(s) Average  210 gpm   Maximum    2^0 gp^ 

2.    Pressure  (well head  X bottom hole_ 
Date(s)        Average   200 psl   Maximum 

*y t- *\ 



X.  Well operation & operating hlstorv 

D. Deacrlptlon of operating rrograms. 

E. Operating problems; No problems wer» r»port»dT 

XI. Regulatory aspecta. 

A. Construction re lu'.rer.ent» 

B. Monitoring re^ ilrcnentt 

C Restrictions on ooer^ttnf. rrv^Jur» 



,.« 

A*  fM*l   «Mft «M«   «Mftift •# 

M «t •1^^^. 

tift-ÜÜIlL 
■ 



WELL PILE NUMBER 
STATE 

IN-10 

I. Operating Company ft General Well Location 

General Electric Company  

IV. 

Lexan Lane 

Mt. Vernon, Indiana ^7620 

II. Well location (legal description) 

Location:  Sec. 18, T7S. R13W, Posey County, Indiana 

III. History, system planning, construction & operation. 

 The disposal well was originally an oil test well.  The 

well bepan disposing of waste In February. 1967 and is still 
in operation.  

Geology I GeohyfJrolory ~ 

A.  Regional geologic sotting- The well la locals! wif.>.in the 

Illlnotc, BMin.  i.oaallv the woll U iltuated In" the center 

of a y.rabrn with normal fault;-, near the well.  The strati' 

^^apM^^oc^ion corirl.^tp of ;%an.1r.tonc. rhale, limestone. 

_aful dologlte of Cambrian thggugj Per.n-.vlvat.iar. IM. 

XM> 



IV.  Geology k  Geohydrology, continued 2. 
B. Geologic descrlotlon of rock units penetrated by well 

Rock Unit (Geologic Column Included--yes ; no ). 
(Ground elevation 391 ft. )  (Total well depth 305t< ft. ) 
Datum for depth measurement  Ground Level 

Name AKe 
Depth 
(top) 

Thick- 
ness LltholoKlc Descrlntlon 

Klnkald Mlsslssipplan 1790ft. sand, sandstoner shale 

Menard Mlsslsslpplan 2086ft. 

Vienna Mlsslsslopian 2248ft. sandy limestone 

Glen Dean Mlsslsslpplan 2380ft. limestone & shale 
Barlow Flsslsslppian 2606ft. shale 

Cypress Missl: :Upplan 2635ft. shale 
Bethel Mlsslsslpplaii 2760ft. sandstone & shale 

C. Geologic Description of injection units & possible units 
not In use 

Rock Unit 
Name Age 

Denth 
Uoo) 

Thick- 
ness 

Character and 
Areal Distribution 

Bethel Mlsslsslpplan  2760ft. i!6ft.  sandstone 

D. Engineering description of Injection units 
1.  Porcsi ':y ; lo%  intergranular  
2.  Permeabllitv:  100 md 
3.  Original Reservoir Pressure 

^.  Reservoir Temoerature 

5. Chemical Character of Formation Water; no.000 mg/1 
6250 mg/1 S0,r 260 mg/1 total alkalinity, 1100 mg/l total 
hardness. 6JiQQ  mg/1 Ca. 33.5 mg/1 Fe, pH 7.6  

6. Heservolr Fracture Pressure 
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IV.    Geology  t Geohydrolofv,  continued 3. 
E.    ^eohvdroloi-v,   ftv^h wntep aquifers  In vicinity 

TMcV. - 
 USES pept;. r.cr-, BUttJltl rr.atBical Quality 

drift   Oft. 200fi. gang h  rrhvol  

F. Mineral Resources (oil ana ras, coal, brines, etc.) 

 0vev  3a tntmon bangle Of oil have boon produced from the 

overlying Waltersbur,: -and,  iv,,!! Ig also produced from the  area 
In largf- amounts.  

V.   Well design and construction 

A. Casing, Tubing, and Cement 

Hole    Casing: or Tubing.        Depth 
Size    Weight ß erada     «M««   cAf 

Trne & amount 
of Cempnt 

Surface 8 5/8in. 
Intermed. 6-3/^ln.                n   i/2in. 660 sacks 

18% Halt-Pozml 
Injection \                                                           ?  ^/fiin 

—   —_.—_ 

Other . Annulus filled with diesel on 

Describe bottom hole completion method: open hole comp letjon 

 ... 
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v. toll  design and constructlen, continued 

B. Packers, Centra User . well head equipment, etc: 

*. 

recorder. 
Flowoeter, auto^ntic aaapier,  continuous rate pressure 

Packer on 2   3/8ln.   tuMnp 

VI.    Description of surface equipment 
A.    Holding tanks &  flow lines 

VII. 

B.     Filters ^g^artrld^c  fl'ters  -  20 micron  cartriap;e 

C.     Pumps 

D.     Other 

Cores, samples, i  Logn 

A.  Corine 
From to .Recovery 

B. Drilling Logs 

X Drillers Log 

X Sample log 
.Drilling time 

x Other: llthologlc log 

^5fi 



5. 
VXX.   —      Coru, sftiipUt, i  ic--.. eortlnued 

C.    Other lor? run 
X  Feolstivity Qaisa ray-neutron 
X  SP 7c^>er>ture 
 Call per  ^Cement bond 
 Other mmm_ 

VIII. «aete Characteristics 

A. Industrial Process fron which waste Is derived 

 Wantc froir. a thei.oHc distillation facility and acid 

rt-^cnerat ion .ystoro. 

B. Physical & chemical Description  3< phrnol. Specific 

gravity 1.0J3i pH 10 'o 13«  

C.  Volume   18,000 g d 

IX.  Prelnjectlon v;a.c-to  treatment  Sedimentation| filtration pH 

control at 8, and inje- tlon of a scale corrosion inhibitor. 
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X.  Well operation 4 opentlnr. history 

A. Tests 

6. 

_Tj[£e_ duration 
DST 

Zon#8_t*»sted 
OAjicrlptlon of 
test results 

j.** hour;'. 

Injection 
open hole 

»0 jgm  at 1050 psl 

B. Treatments or rtimulatlon 
Zones 

Treated Trratr.ert itethed 

Open hole Acldization 

C.  Injection ratoc and pressures 

1.  Rate 

Date{s) 

Description of 
Treatment and Results 

A0QO gal. ?$%  HC1 

.Average  30 gpm Maximum ^0 gpm 

2. Pressure (well head ___X__bottom hole" 
Date(s) Average ^65 psl Maximum" 

'Ml 



X.  Well oportitlon l operatlrv Mstorv 

D. Description of operating program«:^  

E.  Operating protlems:  Hack pr.-.-.ure build up occurred due 

. to Iron oxld. ro^ldu.-.  This wa:; corroctod bv adding an 

Iron chelatlnr; a>'-nt.  

XI. Regulatory aspects. 

A.  Construction recvirorents 

B. Monitoring requirementr, Monthly reports with the state 
on Sgeratlon.  

C.  Restrictions on ooeratlns proceäure 
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XIZ. Lconocrics 

A. Total anu unit OO&ta of construction    $50>00C»00 

b« Operating costs   $'<>QMQ.OO per year 

XIII. Source (s) of Information anu i'u^ltaiiec. I'-cferonct. 

Indiana Stream Pollution Control Board 

Indiana Geological Survey 

^(ja 



WELL FILE NUMBER 

I. Operating Company 4 General Well Location 
Inland st<?ei Company 

30 W. Monroe Strgoi 

Chicago, in. fiqfin^ 

II. Wen location (legal descrlotlon) ~ 
Location:  ^o, ^ ^ R9W> Lake Countv> 

ana. 

III.  History, system planning, construction * operation. 

.The well was ggfl^Ieted and began operatinn in March. 
1968. .This well Is still in operation. 

IV. Geology S Geohydrolony 

A.  Regional geologic tttting: Tto «mlli*  iocated on t. 

:GI 



IV. Geology & Geohydrolojrv, continued 2« 

B.  Oeoloßlc de?crlotton or rock units penetrated by well 

Bock Unit (Oeoloylc "olutnn included -yes ; no_X )• 

(Ground elevation jOJ  ft. )  (Total well denth ^8 ft. ) 

Datum for depth mt?ar.ur"mcnt  Kelly Bushing  

Name 
Deoth   Thick- 

flr,e   (top)   ness   Lithologic Description 

Clnclnnatian Ordovlclan 

Trenton      Ordovlclan 

680ft.  100ft. shale 

780ft.  220ft.  limestone 

Black River  Ordovlclan  1000ft.  130ft.  limestone 

St. Peter    Ordovlclan  1130ft.  3^0ft.  sandstone 

Cambrian    1^70ft.  890ft.  limestone Eau Claire 

Mt. Simon Cambrian 

PreCambrlan  'Vj^Of-j. 

23 60ft. 1980ft.  sandstone 

 granite 

C.  GeoloEic Description of injection units & oossible units 
not in use 

KOCK vnxz                De?th 
Name        Ag«   (top) 

Thick - 
 nos^s^.. 

19C0ft. 

Character and 
Areal Distribution 

Mt. Simon    Cambrian    2360ft. sandstone 

injection zone 2550 to 28C0 ft. 

D.  Engineering description of injection units 

1. Porosity!  12%   

2. Permeability! llo md 

3. Original Reservoir Prose are! 

4. Reservoir Temoerature! 

5.  Cherrlcal Chftraeter of ''ormation Water:  12 3^00 ppm 

TDS» 75.900 ppm Cl> 1,300 ppin gOhj 31.^)00 npni Na, 12,^00 

ppm Ca» pll ^.'jt  Speciflr gx'a\lly l.oQO  

6. Heaervolr ^raclur^ Prc^rurc 

Z6S 



IV. Geology ft Geohydrology, continued 
E. Geohydrologyi fresh water aquifers In vicinity 

Thick- 
 f!SSS  D^th    ne3? Character Chemical Quality 
 Hag    "ft.  160ft.    sand & gravpi  

F. Mineral Resources (oil and gas. coal, brines, etc.) 
.Small amounts of v^t  and marl are recovered commercially In 

the area of the disposal well. ~~          

V.   Well design and ccnstructlon "  
A.  Casing, Tubing, and Cement 

surface  20   in. H-^O        jr  TJ^        '  
Intermea. 13 ^ ,,.r.s 10 yii^" ,„,,„„.. 

InJ<ctl°n uSS* ^S 

Other 

D..crlb. botto. hoi. co»pl,tlon r-thod;      ocn hoi. J^SS* 

zm 



V.  Well design and construction, continued 

B.  Packers, Central!;:er.;., mil  hoad enulpnent, etc:  

 i-Z-JJ^iPlLcal^ storage tanks 

i-H gOjOOO cal. colU'dlon tank 

VI.  Description of surfact equipment 

A.  Holdlnc tanks & flow i;n^8 

B.  Filters   2  percrt Ct'tra 

C  Punpr 

0. «»her 

VII.    cor««, sMol%rt i bo«* 
A.    Connr 



VII. —    cortt« M«»Utt I Up, 
C.   Otti#r loft n» 

viii. «lit« ClMrMt«rmiM 
A.    lA<i«»trUI 

>U>I# lU-r  

C.   f^n» 

o,lt iei, IT.M f^i .»^tnt mmtu t. 

»•L» •     I   • r* **«*<       ^1^*^      H»     <* «^ 





X.      Well operation 4 operatine hl*torv 
D.    Defferlptlon of operating programn: 

E.    Operating problewa;     Wo protl^mw were reported. 

XI.    Regulatory asprvtu. 
A.    Conatruetlon reo*ilre*tenta 

B.    Hont tor ing re«:m regents 

C.    Reatrletiota on ooeratini; rroc»dure 

7. 

*.-* K7Q 



XII.  Lconoir.icö 
8. 

A. lotal am. mat ccot- of constructio« 

»••  Otcrati.  .  co«tk 

Indian^ ymir ^Matt.,, vVf|tLO,  ft<>tM 

1^1 Uli   iflllllQgJ -; ,   ^Ht 



WELL PILE NUMBER IN-12 
STATE —mr 

I. Operating Comoany '« Genoral Well Location 

Indiana General Corporation  

 ^0*3 !Um Street  

Valparalvo,  Indiana 

II.    Well location (legal descrlotlon) 
Looation;    3ec.   16. Tj3Nt hbW.  Porter County,  Indiana 

III.    History, ayate« planning, conotruction I operation. 
IV- we^. was put  m uicratlon In 1^70. 
Th<» weil In w-i^rary and will  operate only until 

facllf. !ea mr* lr>nal>d in evaporate the waate fiuld ani 
aall g|| ^TY-^w^i ^~onlu« Chloride.  

IV.     0«OlOff   *.   OMfvlroloTY 

A.    MrloiAl .  oloclc MHIi     BUM || >otfat#* on the 
worthe—t flank of th# Hanno»» Areh,    The r»alofiat din 
Is toward the northrant. 



IV.  Geology & Geohydrology, continued 2. 

B. Geologic description of rock units penetrated by well 

Rock Unit (Oeoioflc Column Included—yea ; no_X ). 

(Ground elevation 77^ ft. ) (Total well depth ffij ft.  ) 

Datum for depth mejsur^mont Qrour.d Level  

Depth   Thlck- 
vlre Age   (top)   neas   Mtholoplc Description 

Silurian 

Clnclnnatlnn    ordovlclan        C23  shfle 
X££Ilt2D Qrdovlclfu»      in;     llmertone 
|lacK H1 vor      Ordov!c' an       1 r>.' H^rfpno 
Knox CrnbrUn 1*^6 doloir/tn nrd  r ^> 
Kau clalrg        BMtePiiM nul€ 

Wt.  Slt^on Cawbru- .^is rani-^  . 
Tr^-rv. MSA    t  crv 

C.    C#o)o«ie vVaerS«tl^r of i*j«eUon uMtt ft oeatltl« units 
ret  »r» uwt» 
Pock **f|* t 

iMmmm                  .                '*       ?Mtk Cr^rAet«*p tr.d 
i!l2i- iil L» *tll D£?! ftr>ii riati»!iMitif1 

»tiJoaga^^^^^r* ^'^.    gani»tq<»* 

D.    Ci«ifi»«rinf itMMptic« of MjMtien mil» 
1.    ^oretltvi  
t.    fmfmMiiltitt 

••    »•••pvelr ttr^rtttfr«. 

*.   CMfliieal 04r%«t<»r of Konattor Mt*t.Jfel£ 

^.    M^trvolr i^roetufN» Prv^turo^ 

era 



IV.     Geology  i Geohydroloßv,   continued ; 
E,     Goohydrology;  fresh water aquifers  In vicinity 

Thick- 
Name        Depth    nea« Character rh<*mlcal Quality 

Drift Oft.     190rt. ."ind I  clfty  

P.    Mineral *ttouro«a (oil and r*«» coal, ^rlnta, tie.) 
rpit in wtnrd oo«ji#rc!any on a nuan acal». 

V«       Hoi I **•**,** and oonttiMoitoii 

rMlaf w Ottfii      tiroo I i>oii 
Hit rim I ifir       fur     in       if tin 

!Ai um* 
K ysft»   f??fi. 

mm. 
? T/tln.    ^.a^. 

PUaC ff^fi *at#i> In onnAiA# 
Ooterlbo totio« hoU cea^lotlon n^tnodi 

^74 



V. Well design and construction, continued 

B. Packero, Ccntralleerj, well nead equipment, etc: 

U. 

VI. Dtscrirtlon of surrte* equlpMtnt 
A.    Holding tankt l flow llnot      10.039 tnl, n^^rt*f^f? \*n4 

•.    flU#rf       ' rot  ^-   i-M pr*?*ur9 *r%\9r* 

C. U ?ir - V^ #^11 

*•    ",,J»,#r 

f:i. MK»i#f 9 t UM 

• .> 

A   *•*-. 

k,   driflin# i^m 
_JL',,'.-itrt tot 

X  "t»w»r'    Utho^ogle log 

rvr» 



vn. —  Corts, oampleo, I Iocs, continued 
C. Other logp run 
 Ptimivltv JU*—*  rty-neutron 
  r  T«»P«riture 
-JL-C'Up%p                                  _C#^nt bond 
 Othep  

VIII, Mttte Choraetcrtttle« "" 
A.    InduttrUl Proeeat from «tiUh «Mit it derived 
 ^*>*,>*» 8Mori4e ee.t.,  frtm \tm r^f^^r, „f i,^ 
otlde fro« pti»mt  IUMO,. 'WWT mm 

••    Hiyaleel « eiealeal Deeerlptten 

II.    rrtl^imi^ ^to tre^t __tm^%lm i ^eie^.^^ 



6. 
X.  Well operation I opcratlnr history 

A. T«ttd 

—1m ^#terlrtlon of 
nurntlon               Zonoa t*mfA               »••« M.uit. 

Kon* 

i.   trMUiv^ii 

•♦-..•..          .                     r........ -f 

-T **' 

i^mi^am 

imm^imimmm 

e. 
1     Ml 

^^^  
tu • 

m^mm 

% ^"^ 

• ■                        • —" 

t.    ***** #' ivei. ^^M          i        i—rn r JII 1 

* 
'    «HI 

•                        ■ ^^"^ 

• 
•                        « 

ma*^m 

• •                        • "^^ 

• 

277 



X.      Wtll operation I oporoitn* Mttenr 
D.    Doterlption of of»«rat1nc rroerMwi, 

T. 

I*    apwttnf p>o>U—i    »* pro»!*^»» w»r» m'ornM. 

i.   «Mtttrini rM«lP **>0           »                »»r                  l*      f'^'jf 

;  'i-.  r 

C.   %t«ntti««t m m *       '    »'■♦t       •♦•.   ■           •.-    , 

«7S 



Ml.  Lcooo*lc« 

A. \QtMi Mtt ai.i« ec4ift of ooiuiinKiiw«* 

»• 0|«f «U^f «MM 

• »• •■ 

^•r» 



MOL flU 

I.   **mug 

u». 

•*mr%l mix 
t ■        , - 

V   i 

::    «u IMM« ...♦,; mmmmmä 

j   •■»       T'f 

- 1       I   !lt 
■III 

' *' ^ '-••■•-' •'' ijr   •     ' 
11   '_'*     « « f1*      Wt ■   t 

iMl 
J 



■ 

ta  mmum ^u 

i 

XSl 



Ml Mi «•• mUi 

i'sy 



f. P  m  MMMMtM 
«i« iMÜMM, «ur 

j«. 

*• 

- •  a • ■ 

» -. 

aa 



5# 
VIZ, «- Com,  B&aplti, I logt, continued 

C« Othar lo^j ru.i 

 Realstivity           Qtm*  ray-neutron 
op 

   Ten^per&tur« 
 ^^-iper ■      Cement bond 

Other 
5/TTT     Li.     ..       T  "■  »*Ai, tvasce Characteristics 

A, Industrial Process fror, which waste is de?lved 

B.  Physical & chemical Description  Acetic acid solution 

C.  Volume 

IX.  Prelnie injection waste treatnen 

^•84 

< 



X. wöil operation 0P«ratin , ;.:. ■.  . 
-> • 

>* ■ w j. c n Z >n©s 
;;.. ': .> ■ 

0«a .  :   ...on li1 

. t( a ..• ; 

ttwea ana oressupea 

II 

• i 

2.    Pr*sturt  (Mil hc.a<; 
bc - ■ • 

.Ave.^^e^ 

• ♦i_r N:> 



X.  W«12 operation I opor    history 
D. Deoerlption of operating programs: 

7. 

eracing problems: 

XI.    Regula'cor y   £ £ p o' C 'i> s . 

Construction reauirements 

inonitorlng requireme nt 9 

nestriotiona en operating    .■ B     ire 

^'Sfi 



B« 

,  XXZ«  BOMOBiOS 

A. Total ar.c unit coata of cor.atructlor. 

B. Operating costa 

xili. Source(s) or Information and Published References 
Iowa Geological Survey  

Quaker Oats Company 

zsv 



weit flit mmw:^   r^-i 

X. Opvrttln« Coaiotny I rc-neral Well Location 

Vulcan KH'^rtal- .'uwr iny 

(formerly Frur.v\ff ^erlcal ^ompany) 

Wichita. Kan ion    

II. Vtoll location <legal description) 
Location;  uOOft. from the south ling and 1065ft. frc 

the west line of th« ÜÜ I/! or  Sec. 8, T29S, R1W, 

Sedgwlck County, Kansas 

III. History, system planning, construction & operation. 

Injection began In l0'??» the well la reported by the 

Kansas Health Dei. artnient to be In use. 

IV.  Geolcpy ?« Geohydrology 

A.  Regional peologlc setting: Wichita, Kansas, is located in 

an uplift area between the Anadarko basin on the south and 

the Salfna basin on the north.  The north-aouth trendlnr 

Nemaha uplift lies Just east of Wichita. 

2W 



tV.     toelecy A Ovohydrolocy • eorttniMtf •• 
B.    Otolofle JMorUilen of iwk unlit p*n«tr«t«d tf «til 

Hook Unit (0*olO'U Column included  -vm        i   no       )> 
(Oround tltvatlon^ )    (Totti noli dopth_i]>2-lLi—* 
Dttu» for depth «••oup**»ont ____——— 

Depth   Thick- 
 Name Age   (top)   peas   lith^lo^c Descr;pUon  

Wellington  P-rtrlan        PlO-S??'  ahlt aectlon of the 

fto: llnrton fr-. 

C.  Geologic Description of injection units & ooaslble units 
not In use 

Rock Unit       r. ^^   m. . . Depth   Thick--      Character and 
RfigS A^e   (top) nesj Areal Distribution 

Wellington      Permian  210' salt section 

D.  Engineering description of injection units 

1. Porosity: 

2.  Permeabllitv: 

3.  Original Reservoir Preseure 

'K  Reservoir Temperature; 

5.  Chemical Characi.or of Formation Water; Saturated 
brine ' '" ' 

i«  Reservoir ^racture Pressure 



••    /)«ohv4relo^ t fr^ti v«i#p Mutftrt In «trSnttf 

F.    Mlnenl Resources (oil and gas, coal, brlnea, etc.) 
—Hi6h:y aaaa Bsagaa t'r•in<>, «ssadigd locany ^ ^^MI 
production.  ——~ ' ifrits i 

V. Well design and construction 

A.  Casing, Tubing, and Cement 

Hole    basing or Tubing. 
 Size Weight & p;rade Size 

Depth 
Set 

Type & Amount 
of Cement 

Surface 
8 5/8 2^0' 1 ^H nA r»l/'a 

Intermed. 
cemented to 

surf*fl PP 
Injection 

Other 

Describe bottom hole completion method: 

^90 



V.   «til Mif» IM mmvhanim. §wm%mmt 

VI. Ottertpt ion of «iirrae« »qatpmmi 
i«    Moldtnc i»n«§ ft ri<Mf Itnet 

B.    /lltcrr 

C.    Pumps 

D.    Other 

VII. Corea,  samples,   v  Lot-r. 
A.     Corinf 
From                                        t o Recovery 

n 

ii 

n 

it 

it 

B.     Drilling Logs 
Drillers  Log 
Sample log 

_Drilling time 
Other: 

ZB1 



til. .. 
9. 

• • 

HU. HMU OMTMUrtfilt« 

IX.  Prelnjectlon vaste tr'Ttment None 

fit 



I.    »II t»«*ti«i i ^TMU* Mft«rt 

'If« IM «f 
JliL 

B.    Trtfttmntt or Stlmilatlon 

ÄJd Tmt^nt  -t!,od ^SSSSJULJLM 

C.  Injection ratoa and »rersures 

1.  Rate 
100 - 

Date (s)  Averapo gOOgg Maximum  350gpm 

ii 

N 

2.  Pressure (well head     X bottom hole 
Date(s) — Average Gravity Maximum 

n 

i 

II 

ZlJ3 

A 



I«       MMI   ■»•fM— |  9*09*% %*4 •t#4«f« 

■•   ^^•^l«f »rot^t      t»,.,^^ ia>«^ o**** *.^»» >^> 

XX.    RtguUtory tip^cis. 

A.    Con«truce ion r^tutrmtata 

B.    Monltorlne rciulrMitntt 

C    RtHMtUOM en oi>(>rattnr ^roc»ijiv 

^n 



i 



WELL FILE NUMBER 

I. Operating Cowoany & G.jr.oral Well Location 
Vulcan Materialo Co.tipany 

Ka-P 

(formerly   front'er Chemical   Compnr.y ) 
Wichita,   KpiWU 

II.    Well location (legal description) 
location:     Wf^.i,   ImHj  8n  feet  fr ~  *   .   fijrtK   !twr> ^g 

1200   fct   from t!.' w. -t   line  ot ."W   I/»     f .'Vpttor. .?.  .'''. 
R1W. ;-.'<'.n<icl:  fV.,..    .  

III.    ftlstory,  ayate-n p'ann'.a«, r   tftfMtlM fc operation. 
:r.'.-' '  i   > . ,u.  i,; v ^         •    -' ••> l      .-n ^^r  c+t t  ; ■ • 

I      •   ■ I I .      -^    '-     ?_^'    • J Hat 
due to cc i.      •    .. ^. t  • •   .      i   . .   . 

IV. Oeolcgy 4 Oe^htdroiocv 

A.    ffeflenal «t^loflc arttff>#:     yfc f. ^| »** 
an   ir^f   .tr   i       • ^-IK«^^^^^-- 

^   ' 

»i r -   .. 

MC^lfl     K'e    Ju3t    Hy     ^f   «!r     ^»a 
• «y« t'^^ ^n^* 

•MA«- !Hi 



IV.       Ocolofjr 4 Ovohydrolocy,  conllnu#U ?- 
B.    Otfolofle JtscTlrttort of r^ek unlit p»f**ir«t»4 t>f «•!! 

Ro«k Unit  (O#«lo#ie rol««n ln«liia»4  -w— j    |    no        ). 
(Ground »Uvatlon )    (Total uoll ^N>t-n    •f1^'        ^ 
Doti» for dopth fp—<      K« >» - nr«» 

Oopth       Thtofe- 
is (TTI     ntti     LnTr9l«u pi-^!Mtoii 

^ p>^ ?A 

C.    0#«lo4tu toftcrtrtia* of ifij#«tlo» «nttt ft «ooftttel* mil* 
rot In uo« 

fc#rth       t* •nd 
rifiriHiit 

*  i li~*lm 
ftotMi dr-r.Hi: 

D.    tattnoorliM iMtTfrttmi of trj*«tt«n unttt 
i     ror»m^_ 
I.    fotmi^r.it«!  
S.    rruin«! «••«rvotr t mm nan >f^. 

».    »«»«rvntr :^»r*i.*fv 

^' 
$.    r^ontotl Chard«t«r of »orMtion wotfi    JBHlMl 

Auld_ii_ni^Nj^ Knof utod » iv.coo i^/i  

ir 



o     100 
; H     «lo 
«io ma 

m* »if   rvmm 

tiff   »m 

9H*   Wit Tor^4it« 

MM   a0f% Qpfetfl*' 

IH«    *m IMSM Mü 

tffT   30M n«tMUMi 

SITS Nv^or. 

vn |4M OM 
MH |7ft tt 
I7W Ül? O-MXt 
US? Iff7 Sli«M>«n 

MM tu* Af%Mkl» 

«»4 tlaf 

thJ« Uf#ri or llmnm* M4 0h«l# 
•Ml« M4 MJ*f »«14 

»itn tutu IMBM of 

p «»MI» in« Mt fcUM, 

Mt« trra«# «tin ttrvuu of 

• •Hn ft«» 
*"»■    '4 »«Mi 

•Itti nn# cr*tn»« 

. -irMr gngr« wtib •ti^att* of 
tia»«%tca* 

^'SIJ*"*» •»•«• «• tram, tlimiy 

U9»r» of tikolo m* llntotoo* 
rnolo, cropttii 

^•«U« OTf to teroMiloli 
Molo, cf«ir to <r»oo vim tt^tfet 

nf «on« 
^iwi'       • to %o oor« 

^0Oi|t uf 010, 

:-:is 



tV.    O#cloo I 6«ony4reldcr( eofitlo«i#4 )• 
I.    iMhrtlrelo^r.  fr^h «i«t«r ft* a Or« In vletaSiy 

tolt *Mtfif or TMii* a^th      m»« § 

HlMi      iy      ^^^ft> 10   1/t*        t»*n.     »OOr»   fa^.t 
totwgj.   y   ^»m. »i-tu »xt#<    T      ■   .^on.   IH^H. v> 

KrfoftUoii -   t»»0 lo >m ft. - t JM »not, f>r f-l 

rj!l 

J 



-A&amU&l^Jostu^miiUtzij »toy» tt» p^rfJiJ^T 

tri.    Atacrirtton of •«rfM» ^Jtmiif 

*lJka!l,l< ^ ' "^ ll11^     »07,000 yn« K.^,^ »^ 
•a* »yrf— ^«••^»r ^fw^n fU | u |oo« i»!^^;^?"" 

c. ■jfiffirf^ v^tst^vrsz* „X. taMelt, 

0.   iH^r ^Wo y<>ir -•»HÄÄl22LJBS2!£5Ini! or —t» from t   ^yt      ^ ^;i " 

»II.    C«p*tt tifi»!»,t  | t,^ 

  

»•    örilliiy , vsi ——  
,.^i iw. lot ^JJrilliM ti^ 

;MK> 



vn. -. Cor»s, saapUs. I log», continues 
C.    Other lot« nan 

 PnltUiUi _<!«• rM-n#atroo 

 Clll^r  C^nt bond 

5. 

A.     IndMtrUI rroMtt fro« «hteh «Mt« It <fer1v*d 

niytt«*! I elM|«ai r^terHlton    »i—iwf !#<! r« mi wg 
t>rlti# ^n« lortnat#4 orrmirs, i>d 

*^f^y te^^nmrr «  |?o*  p 

C.    folmt      ^oo » » 

XI.     fr*tiU»tfti»n v*ft« tr««t*»nt 

31)1 



6. 
X.      Itoll operation I operatlrv history 

A.    Tnti 

-                                                                                    D*ier!ptlon of 
TfPO              duration                Zcm«f t»tt#d                toit rcnulti 

ton** 
i or SthNiUUon 

Ovterlftton of 

f#rforti#<l Jimt lt 1%1 - }ftS*9 t»l 
Son»» »Cl 
}990-4||S Juno lt l«6l - l.TAfl MI 

•   . 

C.      IfUMI JO». 

1.   Mi 
r«lri   Ml.          -    9wr»# 

• •                                   • 
• *                                   • 
% •                                       m 
• m 

t,   tTM»,.!* (Mil ***a _      i           i^tu« ^i*                 % 
0«t«C«)_ 

■ *r ii"   .     
i •                             i 
» •                             • 
• «                             i 

3112 



X.      Well oper tlon 4 operatlr.r hlftorv 
D.    Deterlptlon of operating program:        

i.    Operattng protleaa:   Tubim- rur> ^ h«,  occurs on  fojr 
^HIlMtt    TMg  la d^ tc m u^-o^non callei "wt      numet 

II.    KeiuUtory •epecta. 
A.    Conatruetlon r*oyirv*enta 

i.     lon'.fQrt »^ r^iuirvrent» 

C.    Httrletlet« on o»»rati nr. 

34)3 



XII. Economics 

A. Total and unit costs of construction   I30.0C0 for dMU- 

ln£  and completlor..  Approxtmatoly )^0.000 for tubing.  

B. Operating costs   Maintenance . 125.000 per vt'tr. 

XIII. S©urce(i) cf Infomatlon and luhlished Peferences   

Written cowaunlcatlons - Knn.^aj ftate Departr^tit of .«nlth 
•Jonaldaon« i »b»   

MM 



WELL PILE NUMBER 
Health Dept. 
Permit. ^108 

I. Operating Company & General Well Location 
National nnnr^Ptlve Refinprv AssOG_ 

.onway, Kansa? 

Ka-3 

II. Well location (legal deacrlptlon) 

.. CnmtY. ttoi 
; NW m, a wu. g^ ?Q. T1Qi püf[ N cPherson 

III. Historyi system planning, construction » operation.  
Installed  in  ms.  t ^ .eu  U;   ain   1n           .Mon and thprp 
are nr  plan.-,   for at.andonmnr^ . ~^~-  

IV.    Qsotecy « O^hv<iroipgv 
A.    «isciofMi r»oio#ie      ^>-^sa ^ 
'wn»rn «.i^ of t^ y|..^. .rr"     " 



IV. Geology & Geohydrology, continued 2. 

B. Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column included--yes ; no X ). 

(Ground elevation_ )  (Total well deoth ^»225    ) 

Datum for depth meaour^ment 

Name 
Depth 

tea     (top) 
Thlck- 
nesa   Llthologlc Description 

rn?1?n11
C.a
CeSCrlptlon of ^•«tion units 4 nosslble units not m use 

Hock Unit 

Name Depth   Thlck- 
Age   (top) ness 

Lower Arbuckle  Ordovlcian  3998•  28?> 

Character and 
Areal Distribution 

(total drilled) 
tan to gray dolomite 

D. 
nglneerlnp description of Injection unit. 

Porosity:    

.  rerro. .Lii;tv; ~~ 

.  Orlfln.il "e^^rvo'.r rre.TrureT Unknown 

.    Keatrvolr loirperature. 

.    ChcBical Char^toT of formation Water: 

f.     Seservolr 9ractur« Pre;« sure 

MU 



IV. Geology & Geohyärology, continued 

E.  Geohydrology; fresh water aquifers in vicinity 

Thick- 
Depth nesa Character Chemical Quality 

F. Mineral Resources (oil and gas, coal, brines, etc.) 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole    Caal 

Surface 

Sl2e   W:?^f ?
r
T;!

:bin3-  0 
DeP^*   Type & Amount ^^ m&LlJX&ä Size   Sf>t ^  cement 

Intermed. 

Iniectlon 

8  5/6" 250 to surface 

.,.5   1/2"     3,938        cemente( 

^SO1   be] ou     oe lev; 

ground  surface 

Other 

ascribe bottom hole  completion methods     open holl 

307 



B.   Paoktfr«, Otntin] ■.#!»>   ««i* a#M • 

VI.    Descn^ic-r. of »urfao« o^:pr«nt 
A.    roi. ..    ;anki & flc« lin«»   __ .      ^ M ifc. tM 

redwood ccttl*ng t&r.it 

B.    ?llcers 

C.    ?unp3 

ü.   Othtr 

VII.     Coroa,  MMpXMg  i Lo^s 
A.     Corlr.j. 
?roc  

it 
M 

i« 

ii 

H 

H 

Mttilfl. 

 DriSUn Los «JrtUU« tia» 
 Sar.plc log «Hfttf 

3()b  





a.      Wvll op«r«tlon 1 or«rfttlnr history 
A.    Totts 

TVM              ^.^«.t«                 •                                  ©••erlptlA« of 
 ™- ?Mrat IM Zor^  t^it^ to«  romif 

B.    Trootr«ntt or Sttoulation 
Zoftos 

Treated Trr.t^nt /.tfuKt ^ lillfi»%M»,f JE?f A» * t __H[ 02*^ HIM  M>d l»«ylf 

C.     Injection ral«« «r..!     f   -ur-- 
1.    Rate 

*.    Pren.ure (MOII h#od botio« tioio 

  m 

3x0 



0.     totrtMto« «f cr*r«. «^ 

••    C»»r>f! «C »roftl»«t       tf«»c 

*•    C«ii«ir«tt|e»i r««i«ir«fs*f*t9 

;»» •»» • W >f Hi» « 

P.    ^tirieti»^ MI <r-r«iir* tr«j«44r/ 

cm 

J 



lit. 
A.    r*t«l ftn« imii «attt of 0«Mtr«ttt<Mi 

«III.    iMMtftl of tfifomottoo tm roositt«« «oftrtnoot 

»**4 «otlaool Coopor^ttf» »t»n»^^  M#OOlOtt^»       

HI 

^ 



r  *  Mrll Ut«tl«fi 

ft.    mil U««iiof* ft#f»l «»MrUttMil 

■  V^l   «■ 

 .'. -L. Xl^JL •,.    n 

IV.   4#^tfrf ■ 

A*    »^t«n«| r aiOfit flrlttf^       ^^   »^tl   U   loft»d ^ thi 

*-' •. 

313 



VI.     tMUc» • 3Miif<«ff«l«qr, MHltMM t. 

ist—lia)—MLi—Ui'sr \xlL 

••    •2lt5llL!!r*€r?,ltl^ *r      '    tlu« «Mt» • ttouUI* y«iti» 

••       '     r. r , .r 

^.   riiMltfai ^>%r*«wr of •'orMt IM •w 

311 

^ 



IV.   •«•too i **th?4*pfrv > 
I.    ^#oikf«roi«i;V# rr^ ^ »•••r »iteir#rt tu vIMfitty 

—IMI—tttiii ntfi «^—*•> 

v. 

J'.    Nln^ret •»sei^v»« (etft ••* ^it, tMl, «^li^t, •!<.) 

. -; •*4«:nr or tvtiir 

U»«trl^ toti«i hoi« «MI lot ion »ri*w>4; 

315 



t.    fell «ttiei m4 Mncti^etton. mtin^ 

i.   KMftM»« *#«tr««u ^     -11 -^4 «nit»»**, »tct 

fl.    t*«cplntton of »«rrte* «qutpMPt.t 
*•    NoUtnf i«ui« % rioif ttMf 

•.    •,IH«T 

C. 

0.   >. •. - 

Vll.    tor-i.  «v. i     ,  i 

A.    Corinr 

io 

to.    DrllUne i^C» 

 nrllUr« Loc  DrUitf« Mi 
 Um^U lee  oti*,..  

ns   
^ 



C.   OllMrr l«fs r«i 

Otf»#r 
VIll. Mi»t« Chcr«ei«rteiS«# 

A.    tmluiirui rroc»»t fro^ «htth «Mt« ü» 4»rlv^ 

C.     Ve»|( ilÄSÄJLi 
- .." :•    JJtü:^ '. . 

II.      fr^inivctton «•rt** tr^ 

J17 

i 



!■    mit 
••    Tirtt» 

««•« i orOTtiif*- HI alonr 
«. 

crlrtlon of 

I.    Mt« 
*r.J i»r. - •ur»ti 



t.      «til o»*f*tioa i m*r%itr* 
^«    l>»««fi»tlor of ^fk«ratif«g pr«* t 

I«    fevrttttnc rroi>l«M 

II.    MtCMUtort M^ttt. 
A.    tenttrvetion r^mt 

i.    ;tofiUerif* r*i*\r***tM% 

C.    KtttMattofr on rf)*r»tlrr. rro«*di«>» 

nir» 



A* totAl «Aft Mi.»! OMtft of coimtrmstiv* 

•., 0|«r«ili.v coal» 

MSI. »ft*r«ii|«| ftf Ulorr^i*^. «iw hiflii it :^f«ff<»rc«. 

Ifrll*>r.   .-im,!!»,!^^* >   /»>   -   Hmn* i        ' i'^   t^; ■>•''!      ^   <t.^:ih 

3«.0 

J 



Wt'LL FILE NUMBER   Ka.5 
STATE  Sftr 

X.    Operating Comply | General Well Location 
Horthern Ma^mcwM  Gas  Company. Mulltnx/ilie. ^MMi 

Wall flnnroximfcielv J| ryul.-s eas; of MullinvUle. Kansas. 

ZZ.    Well location (lecal deacrlotlon) 
Location;     SE 1A,  Sec.   20r  T26.  R19VL  Klowa County,   Um*» 

III.    HUtor», system planning,  construction I operation. 

iMimtg  ln  UM  Sg  LaliOtiOS  gf a brine  BoXutlon  from 
regeneration cf zooM-..- Nj^er Boftener.    The voll ig still 
^fl  1| It m   J:..-ucr-..c.-r'    •.."   n^ tempted  to  use  the  Cheyenne 
Sapui.tonr   frn «..t.>.:-wi.,;, !,, y ■■   Interval '>b0 to 750 feet 

■feffm JtUAtoJaUttJ]   t-    yie   ftaaoj^lg  Formation  at 

IV.    Geology ä Gco»... policy 

A.    Regional .eolo^lc setting: K.CW. .^.^ ic ..^^ rn ^ ,.. 

fcfamf rniitgm r I li    >; Üt   t-tuewton Ht.-.^Y^ent of thP Ariadarkn hasin and 
t^ tt-^ westor. n at ... g, m..^ .„. , ..^     ^ pratt anricljne serves to 

aggfl^;ff '^o Ijg .wirk imp M m gyn from the Hugoton embayment on 
U't' «vest, 

3^1 



Th Geolofry I Ücoh.vUrology,  tontln Md f# 

B.    QtelOglO Oescrlptlco of r' ffwltmi tf » 

Rock Unit  (QtolOSiC  "fxMtu  \nc\nd94  .fp t    —   j   |. 

(Ground elevatlor ^ Q )    (Totti wU J»tiU. »y#% I 
Datum Icr dvpth nioaavr^iacnv j^, ,        .«.■,.    - rv. . -«gj 

Name £fiL 
Depth        ThSck 
(top)        noM        Li| 

Heebner 

Lansing 
JLl^J.. u! LÄJJL 

Ptnn 
Marmaton Pfeon 

Simpson 

Acb.ü^i£_ 

Urdo/icKtn        r.4y'l.       _        ^t*      'V^lc. L 

jaCdBdOBOll        ■•.- MHV» t*r>l 

c. Geoioeic Dttorlption of inj- ction unitt i «««tiolo mim 
not J.n UR« 

Rock Unit 

■Wamo r./o 
ptto 

■ 

„ Arbüoklo LB n^w^^  SSOOf-ff 

L ans i ng/Ka na. i s _C_!j^j:^^ j ■_ 

MisslssiDDta.n        Mi   :. .  .\VI}iK^ -filL''-«ft.c ♦     > ..■ 

ChorMtor Mi 

Viola Ordovic lan 

D. Engineering d.iaortptlon of Injection unlit 
1. Porooltyr^  

2. Permei.jllUv; 

3.     OrJ^irtal "fis^rvolr Pre». 
r^^T 
- 

il.  Reservoir Tempernture; i^ 

5. Chemical Character of 'crt-.ttlon tftitr., 

6. Reservoir Fracture Prenourc: 

— UnknnvAin   

3ZZ 
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V.     Weil dealgr  and  MAttTMl   Jn, contlnutd 
fi.    Packers,  '.cntrai ,  mil  n«ad «julpcent.  »tct 
rimriMi liniiit imMl IMI',^'*   

VI.     Description of surface cqulprrent 
A.    Holding Cörk^ I flow line« 

 MM   

B.     Plltc.-s 

-^ 

C.     Pumpj 

»o 

D.     Other LJUJLL..^, ^y'^Jl*..'.*: t^.fiir. HA. t.     A^.   ^f.H,     i ^/r. 

VII.    Cores, öanclos,  I  Logs 
A.     Corlr- 
Prom 

tl 

I 

II 

II 

■ 

3.     Drill«; 

X   Drlllej 
Sample 

if. Ucs 
TS Log 
log 

321 

Drilling cine 
otnsr- 



vil. -     cms. mpUt. « u*m. 
OtA#r !««• MM 

 ff 

X ———_- 
#111. i*ftt# CUftTMi^r ••(««# 

it ••r* 

i*    fRfi'e«» t *     ^^fff fiyiofi 

C.     Vol i^. 

XX.     fr»»a;   no*» %%Ai* irittBtm 

i 



i        Mil t»*r«U9« i   fr*''' 
%t      t—t9 

_l*at Ptnt-im             i^M- f.«,« 
l>tt             '*» mt 

So»its 0««tri»iterv of 

0.    IAJMUM rtt»9 Aift^ »i^»t«r«« 

*Mtayi 
• • 

* • 

•                                      ■ • 

•                                    k • 

I.    Prvtctir« («Mil n*44 bot to* h»U 
iifctol_  _        A¥«rA4«   .lrft»ll»   «Uti^A 

•                                                » • 

•                                                • • 

•                                                ■ « 

»                                                p • 

:i^. 



0-    a»tfrUTi^ 

T. 

•; 

^warififMtfti i   ■mMAi 

«•    CNvttUc prMlMM 

fi TttlllD^f. 

-"' •* -  «-      '    ffflji 

•* .    aai 

•     iMiiWrtfif p•c.|r•^- 

#. 

aj? 



•• 

t. teeftoftio« 

A.  tov*A MM «WHt «Mtl •# 

Cf«<>«ai^ •••«* ,j'>^^*"^rtirr'*   —    - 

II. fOMMlt) of UfOTfev   ♦   .-w  •»•li    .« «cf«r 

Jl£ ••.or -^Mr "••;ir 

. 

3^» 



f 

■ ' 

■ , ■ 

Iti 

•■■ 

111 

••   i#ti«fMl i^^t« irtf^# 



CSr*«* «Uvacton^. (^t«l mil «rt» i*l! ft.    I 

^r»utf»l» «»r4e¥:3lay        .>r4     \09 nt 

< 

C.    Ökologie Of««HpflAn 00 «irftt % oMttbt« iiuit« 
rot   lr.  »." ■• 

P^clr  Mit 
Ch*i%9l*r tni 

Ö.    ^ncln^Ftiic • I if tUlMUM «mit« 
I.    »ofoftty 

I.     rti»i»»«i N T^91I» rr««ffyr#! 

%•    ^»«npoir T««r«>r«t«iv 

».    (SfPtfftt OHMttoP of »wntUii «at^r 

*.    i««#nre:r »n tur» rrm^i 

:MC» 



X* •   •■TO 

im« 

! 

^•«rtb#  »OitM Ml«  €CJ^i«tlOA 

001 



%. 

V.    Mil 
1. tlt( 

A.    Nol4&^ tMfc* ft no» itHM 

m it r n wri i 

t.    filw 

C.      fiMPt 

Vlt.    Cof«tt «wr I Uf» 
A.   Con-,* 

OrM:c<^ Leg 

»U lot 

^.rrtlUr« tu 

33S 



»11. .. 

"111. Mitt« 

for»«,  MA^Ua off,  ««pltlMM 
Oiiwrr lor-  mr 

OMT*     .   «iit« 

_ 

i ••«•:  ». Oi*«H»f        Brim »1^*i 

C.    tot 

W.      ^#lfU«ct*iw> -4 

^. 

^»i of fhraplit ir>4 pü 
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1.      mil o**r*iio* i ar«r**tAf HUiarv 
A.   :»tt» 

9M*            -  ----                                                   »»•«rtptt«»« ©f 

^ 

-r^*11                **_»•__.   w.w^.                 ^_Or«eptptlof» of 

"   ■" 

'"^"^"^^'^ "■ ^" 

C.    tfg^ci&ou r«t»t Ai.)           <ir©f 
1.    Mt« 

■ 
* 

- 

• 

t      Pr».^uf^ (Mil HM« ^^  |            iw,*.^, nou                    1 

'**t*'t^         .                .«_       *—*—**    Ur««lty   H«aiMA 

• 
  

* 
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X.  V>11 operation I oporallr. l.irtor ; 

D. Description of operatlr;^ program? 

I. Operatlnr problems: 

XX. Regulatory aspect». 

A.  Construction reaulrener.ts 

B. Monitoring requirements 

C. Restrlctior.s on oreratlnr. proo durc 

335 

7. 
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•• 

XII. Economics 

A. Total and unit coats of ccnstructitm 

i*. Operating costs 

XIII. Source(s) of Informatit-n anu Pu^li.,.i«t. ncferor.cc. 

Written (ommunicatloa - Kan^a.-. Siato P^artay.» of H»«lth 

23*; 

A 



4 



. 

.  . . 

 . 
. 

■ 

.     : • ■   

  

* 

■ —•  rm 

■ ■  -. . ,. 
■ 

.... 

I  



4 CcCc*!* 

 _ I                      •    nÄt**                f-^ffiAAl e«**.^ 

--«"     i 

•^-     -    -.. «041, *r:at*, «•.«.) 

-   ,-.,„ 

^^ 

A.     C. .   . - 

. • 
1 

. <*M • 
■ 

■ 

.      » ^ 

■ **                 * " 

• 

-   .   *. ".•«. 
— 
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I  ... 

c. 

JBMMl MM 

'•• 
. 

.. 

"Z 
IX. 

311 



SVC 



313 

i 



1     • 

A:;, 

A. '.aw; MM. mat cMi* el omntrntium 

•..   CTerAtl*^  OOAt« IMP  .^r  »or 

»IX. MunMs) of WomAUcA **. ?wl^*4 .-wryrcr-c«,.   

'.    11 CorpcrAtton  

oil 

J 



*u. rtiM p?-nn 

t. 

^»nart     jurr^^y ft>Uo».   fc»>> 

It.    «toll UtatUn OMI «••«r:»ttee) 

. 

III.    Ristort, 9f%%9* piMkit^«, cor^-.nMtiwi i or#rttion. 

•r«^ tt  fiir.   tn J»». 

nr.    Moiety 4 MolwsroiiHv 

A.    Mtiorwi «rolo^lc ■»ttlnjr.     %>rte, y?^tt   «.  ir t^ 

345 
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ft.    OMlocle J#«erf rit«fk of rt sir mi%9 9*m\r*%*4 Of «til 
»otit OoH  COooUMc  >IMMI lfi»loao«    wm i    oc   »   )» 
(Orowid »loftier )   (Total «oil «ooUi^Jxili—* 
Dttoo for AoHft 

Jnt en (too!     •*•*    Li%*n**it pootriotw— 
Olort»u» 104» •ooMtooo 

C.    Oooloftt 'Wtertrtlo* ef Irj^Mtoo w^it« ft oooslftl* ortl« 
In 

^^ r*!t -mr*fft»r Mi 
±•0 fiiS ÜÄl ftlii ftr««l  ?latrlt^i^ 

__.^  #OI«lltOf|0 

6.    tactf^rtii« tf«f«r!^tS0fi of tnJ»ftion -nil» 
1.    Foromv    
2.    row»r^*miv. 

S*    QPtctnol ••••rvotr fr* «iinir»' 

*.     ^«••rvotr T«f«r»r«l ir^ 

5.    CiwAleol Chorart^r of »omoM-sn MM»! 

31li 6,    H#t#pirolr ^«ctur* Prontoro 



«»HI         Tn»t • »aourt 
 cf Ctunt 

f.lllClli^^J/illr. ^^J^ "nr^" »r 

OtfiSI. 
^••«rtb# »«vtof« neu M^toiioii »rthod« 

TTT 



V.    WM fetign ana ooiutruelSi«, eo»ittnu»4 
».    r««kmt Centmiwr.. »-i; ^ «mlp^nt. »tot. 

fl. toter IM ion of turfac» oqutp-s^t 
A.    «oltftnc ttnkj l fio« IIHM 

».    Plli»r.- 

C,    Fu^pa                                                                                

mm ~~ ■", - — • - •• ■            — _        - -. 

D.    'Hhor 

VII. tor.i8, c»uaj;lrr, 
A.    Corii.r 

 —■             0-                               r.ccoverv 
H                                                                                                                                  ' ~-""   ~                             ■' - 

f.                                                                                                                     —— _»_ 

t»                                                                                                                           "" *—     ——                                   . 

H.     UrUilr-t'  l.ocn 

 r'rLiU^ ^                                    .Drilling time 
***** ***                                      nther- 

31IS  



VII. --  Cores, camples, * IOCü, continued 

C.  Other logs run 

_J(Jtenlstlvlty -  laterlog X Qmam ray-neutron 

   Temperature 
 Callper  Cement bond 

 Other  

VIII. Wast" Characu rlr.tJc^ 

5. 

A.     Industrial  Procean   from which waste  is  derived 
ItegenTatlon of reeAn in a de-alkallzer unit 

Phyalea]  I ohamlcal Description ,_._^n2_JloJutlon'aj^ 
rinee water 

C.     Volume 

IX.  Prelnjeotion waste treatment 

Plant wastes 

Boiler wate] ̂.i::-£££i££ulatedj sanitary wastes are piped to 

stablUZatlon„£ond; wastes containing petroleum produota 

LElL.l^i;r;0(i "in burn pit. 
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ft. 

X.      Well operation ^r operating hlciory 
A.     Tests 

aai Duration Zon^n fit^d 
Ot«erlf»ttefi of 
-mi 

ü.    Treatmentn or BtiaulatiOl 
Zones 

Treated Tr^ativnt _£: tnml 
D»«triMI«n of 

Injection r*'?«"'.  ,^4 rr^Ä^ur»?» 
1.    Rat# 1%- 

N 

'M!« 

2.     rrvtfdurr (tien tv«td I MMB Ml«. 

3MI 

^ 





XII.  Economics 

A. Total and unit coats of construction 

B.  Operating costa 

XIII, SourceU) of Information and Published RcTtrtnc GS 

iSll^£IL^22EH£L^M^2!lj:^^ Sjate De£artinent of Health 
and Co1or ad o In t e rs tate  (I as   Co. 
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wu. riu mnm.% lÄ<.- 

X.    Or»«rfttlrvf Cor^any I Svnemt .oetiten 
AMOCO Proiu  tlor  Cray tf.y 

XI.    W»li location (UMI a«flortnitcn) ~ 
loc^.lor:     WE   i/fc,   y..     ^,   '      '.  *t*ai. Orwt   (W.f 

■^-^—£.>J<> r.jv   ^   >.o. 1 t- 1 lift 1 j* \y.uiffg of,:     t. . | 

III.    HUtory. system pliirni'v. rcrj'.^ettiH» I operation. 
''Ml   .y  b.   th«   >     » ., - i •«   .-vti   r .■ -r 

v>a.-   :     y.r.   ' , j  ,_,_.. _ ;  ." „1    >     • 

Mint! rm    »^B||*'   .    . .•.: j IZIäIZLEIZZZI 

IV.     Geology | Geohydrology 

A.    Regional geologic  setting:     Grant  County  U   Igg^j  1n  ,hl 

.northwest  portion  of the  toadarko B^m.     nonsolldat.H 
^Lock.  range   In  a^e  from Ord0v:olan  ta r.^aceou^  and   '      — 

-are^verlaln by  unconsolläated Tertl^y  ^  deü0l,t. 
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1.    OMIOCIC J*»«rif*ilon or roek anttt »#n»irftt«4 bf «»11 
nook Unit  (feaiMctt r«|«n !<MUJ«4    TO» 4    —IK 
(Oroufhi »l#ytion    H»9*    )    ft^V«! «»ll 4oa%H    fHitt.    I 
0«%yB for d»rl^ —»waunt 

tJopin       nun. 
A« li££} DSU uiMmu i—Mm 

  Crot«e#oiui 
CiTror; 3>lt 3^ft.Wolfe—y» 1693      (of* . 

Council  3ivv» UP» • ??jo    160rt. 
Top»«« Un-    Vlr«>H 1*00    JTOft 

C  Geologie ascription ^f Injection units ft oosslble units 
not In use 

Pocif Unit       ^ fc 

Ummm öenth   Thick-      Character and 
-^S LtS£.>__Jirss Ar*al Distribution 

*-Lanaln^ — _j>99? k*>0*    Thin ■trtSgg   ^epara  c-J fry 
ToPeka ^»00 370'     llmostone -^öle 

Note;    The  LanMnn; zpnt-  la ured a^ both salt water source and dlaposal 

 ?one  in McQannon No    1 FWI* well  listed on MM  1,  but was not 
penetrated In ;-.ü6Joct well — tL-£i — — 

I>.     Engineering deacrlptlor of Injection units 
1.     Porosity:      12-16;? 

2. Perrce-iLill tv :  

3. Original Hcservoir rrosr.ure: est. 8^ü ns 

'*.  Kenervolr Teirperature;  88F. 

5.  Chemical Character of Formation Water:  Not accurately 

_d£termined---only Topeka water sample obtained believed tn h/ 

contaminated by., fjurate during drilUn. operations, howpv.. 

Chlorides, are at least 25,200ppm and total solids areTTT^" 

.ppm by analysis of available water samples. ' J^      ^ ~ 

354  6.  Reservoir Fracture Pressure: 1700psl (breakdown on 
acidizing)  —  



Thlth 
Sill___' f^XSSL. o; ^»»if.T 

»* *%• >»f». .r ♦    .    'foltf^ 

41 

^T   T      fl    !fi, 

f.    HlMrtl ÜIIHIII (oil and rat, coal, gggt, otc.) 
 L ^  

tfil>U«»U »■ 

tth yj i 
Bflnc   DTQ.UI   t:   r   ■ i ->       n   ■-■ - 

:-mn.>ti ^T» tvii ^.   i   t^. 

V.        Well design and ccnstruction 
A.    Casing, fttbinti  and Cement 

Hole 
Size 

Surface        i-»-!//.- 

Intermed.       -■--•/J"        ,i -,  ,.r  .,„,. 

taigas i eada       -^^    set       »f raman^ 
 hm;     tu 

Injection i aaiag -'.no tubing in ^cii> 

iaaa: UM —    mr r mi j 
2116' - ionn gv 

Other 

Describe bottom hole completion method:    Perf. 3514-24'. ^Z    ^7^ 
vtth  6  SPF.     A-i u/750   rü   »52  'TCL  flei  S^ctianTTZ.       '■ " ' ' 
perforations).   '     '" 
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t.   toll 4tfti<n *n4 c<>-.8v.-v..      . . -ttftita 

1.    rtektrt. CenirUUcr      M  |    «»44 t<impr-«n^, «tc: 
*ai. 

^11 'M> • 
■• ., 

Ml  • ' 

£ 
VX.    Ottcriptlon of surfae« tqulnster.t 
-•    A.    Molain« ctnks I flo^ linca i."  ti.. .» ^  ■ .rr ■ ■ ?•• i^>. 

B.    Plltorc 
-• ■  .«•"  ' 

{il-h)    .ntr.t.ifr   ill: '       •       , -■■•■r^..!   »loc     ..-r.,  ■■ ■  . 

anc  soJt .\.\\  to   : —r' 

C.      PuiBpS    I   -   Kr.ui> f  i     . t •.•        -  !< I •>izh  LQ h "10 tor. 

0.    Other ■t 

VII. Cores,  iar.ples,  i Logs 
A.    Coring       Som 
From CO Recovery 

n 

R 

n 

B. Drilling Logs 

x Drillers Log 

Sample log 

3ÜG 

.Drilling tine 

Other: 



5. 
VII.  --     C©r»», WMM« * locm. cort'ntMd 

C.    Other loss  run 
JLJtttMmi  ^QMM roy-neutron 
-^L—                   ^, —T««per«tur« 
 Cillper  Cwwnt tor.d 

»ill. Mstt Character!attes 

A. Industrial Process fro« which i«aste is dr-ived 

 3 colllnr tin«'-    iL_ _   -' " .> ■•■   •. Kvdrocarbon 
*t r . ••■, /.j plar.t .  

B.  Physical A chenlcal Description  C^.-.on,- w^t, r cor.tnln- 
l;ir. h* xavnluit c>.r i.nl un 

C. Volume  c- i • - i -..j 

IX.       Prelnjectlon Iftst«  trtfttMAt   ^iU.-t   through  two Permutlt 
 flltara  list«  l above, ~ 
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*• **ll  operation « optfuctv. hlatcry 
A. Testa 

i. 

DO Duruicn 
». 1H0 lnj>ctty'.t.>  i hr  .7 ., \t 

#              Description of 
- ^: * "^tf test results 

rfn   U ttod      I.T   ion „pa -^ 41 -i; 

h^is 

*yof:     11.   .   j,   ^.t   ;, .^  ,.,,,., ....f .   . 

wt 

| it ••"  mi  v i  aun. 

II   bo^n  t.King  1 w.    su ^  v.ir...:. 

-i !     'irroulv   fir...   norr:.>l   intorti 

B.    Treatmenta or Stlnuiatlon 
Zones 

.Treated Tfatmont :*»thed 

(all prior to November,   1960) 
Description of 

. Treatnont and Results 

g  P*rfs- ^ LAUSJ  '■■'O   -al   157   ronr-A  A  urr   n?   rs^^i   to 

,:_!Ao..v'ai m '!r;r 

C.  Injection rates and pressures 
1. Rate 

Date(s) 5-5-58 
n 

n 

n 

m 

(on romp let Ion) 
Average .Maximum 2.05 RPM f^^n 

0 

ji 

1» 

n 

n 

2. Pressure (well head w »a,  
Date^) Avtragt 

« 
n 

..bottom hole^ 

 Maximum 

tt 

n 

n 

it 

35^ 

M 

II 

It 

II 



X.      Well operation K opericlnr M'-p- 

D,    Deacnotlan of operatic jrcra»;    primarl./  invo^v^i 

MPatti CMBMttM UaaOM   iLlPi r:r»t ? ve^:' —miM 
2>-   JvJ>-r'    -i   i. ,.... .      M »■■■.• ■•,•.! roved hy   rilt-rlr/. v.-ntcr. 

E.    Operating .nrobiema;     Currently - not.. 

XI.     Regulatory  Mp^ets 

A.     Conatrucclon requirement•     «ust protect  fresh water zone 

B.     Monitoring requirements      Hone 

C.     Restriction,  on operating procedure   Limited to gravity""' 
Injection  on  Kan a as  State D e rml t-  Mr,    ^ o i7 7   "TT   ,    : ■', ^,V,.e. permit No.  6216 ooverlnfi dlaoha^^ 
of induotrial w^tP Into well.  ^~ 



XIX. Eeonoffles 

A.    Tot.l .„d urlt  C08t3 of con,tructlon   _|.,.r>c  lnlUll  w<tn 

■JMfteaMMMlMitfl IMU8M MfctMigBS B£g*£ ggit^ 

B.     Operating costs       NVrMr.tble   (plant   renemtnr»-   .•■•Tr^r 
.electr.nUy   Tor nctor on  .M^.-...   ;M;r:p g^ ^^j 

-ail.    Source(3) of Infomatlon and PybUfM Rtftl^^ 

Writ ton egBBtgatlon ^JCangaa^Statg ^g^tgnt of j^m, 
 ■ Agooo Pr-yj^tlonCOmp any 

3i>0 



»cii piu nravi . -^ 

2.    Op«.r-tlr.r. iliwpaMlf i tenu«!  ••   :* Location 

^-^--- -      - ; H a division of Colorado Oil a.-d Q«i Corooratin por.it in i) 

II.    Well  locaiion  (lc,>il dcncrloUon) 
I.oc^t^on: 

^lJlllJ^L!i:^!Liiii^^'J^j_.f:>n Mrt   H....   Section A.   township  27  So^th. 

Rri-»;.   * ^tflti fff^fifwick County! f* MM I 

HI.    History, Bytte« planninß, eonttimctlon I opcrationT 
_ Inetftlled in  1957 

Wll  U « iMrfrHontT hnlr.    1VD 3R«0 ^t.    lotto« M« La^^,   1?? ^ 

—^i^L.. HBClkJLI J S5.5 fee t_,,, _,L of Sti!j;^fJLocat i^,^^ 

JWfiiflflljJonjpJj t.tpn involv.  Mn^c» , .. down casing,    yublng to bal»» ^i»^ 

J--J-V~—-' ■''J^- i--; l IM^J..^- ^.f: corroaton at the .tr.w^f^ laterface 

Initial  us«.' was   for disnoi ■,   nJ   <■,.,; ,..-•,  * ,.. "        ftspo.sc-u ot spcni   i    istic from refinery operation, but 
.ttnee early  1959 onlv   ill   fi«?id "n   ;, ■■ i •   • J    ""  X Z .L^e^.bri i been injected,  as refinery copverted 

to a water  treatment   system that  Dermift-oH .•..„,,•   i- i ' " —————      ■.. -— i:._ ....; y,*„r   P-_1 PJ '.r.r' '■i   .siW'T   olspoga I. 

IV.  Geology ä Geohydrolopy 

A.    Regional ^oloGio settingi>j!ocat£llqjedaatck i^sm. on wost 
.       £lank of an anticlfnc, 

3G1 



IV.  Geolccy & ü( onyclrolor,;;, continued 2. 
i« Geologic aoscriptlon of rock units penetrated by well 

Hock Unit (OeolOf.lc Column Jncluded -yos ; no x  ). 
(Ground elevation 1310 ) (Total well depth 3899 ™       ) 
Datum for depth meaaurcMnont, 1316 KB  

., Depth Thick - 
 L----'- ^ß® ijorj ness        I.itholonic  Pe^crlntion 
Jiü]L«iniL Eejiti.      2515 TVD 1B , sh   " -   • 

JJISfiiBatppl on ^ lBS( 2931 

Viola 
Is 

ü«L—am  • DO i. 
StCTP8on  Or cK 33 5 2 

. Axbucklc„.  Or d. 34 ] 5 
ss  -   sh 

Dol. 

JiiLj^w^liiii^^ . epLtis.  

04    not1in1iC»5eeSCriPti0n Üf  lnjfCtion unita & Possible units 

Hock Unit 
Jjano . ■.,.        ^l1        ^ick- Character and 

^U2 il2IU n^ • a Areal Distribution   _ 

      Blanket porour;  [tologltq .irM.S.HlS J ::L.Qr doyj c j fln 

D.' Knglneerlnc description of injection unit] 
1.     Poro:,.: t v :    Unknown 

?..     Pemeabllltyj       Unknown  ~" 
3.    Original Reservoir Pres&urfii    «7" T~ im 
i«    Rcrscrvolr Temperature:   ? Not   nHMMirrd 

t>.    Chemical Cliaractor of Komation Ifftttrt 

C.    Iteacrvoii1 Praetttrt PIH   .JPC: 

30^ 



«VI    v .   . t > i *tIV.    Geology f< GoohyUi'oloßy, 

Ei    Qooh.vdrolouyi  traoh water aquifers in vlelnit) 
3. 

Thick 
Nane       Dcoth    no; : "...   i        (.IT _rr.ri.Ir,-|\ Qin]1 .tx, 

i*. Ninoral Rcioureea (oll .'ILü fas, cool, *»rin*r,  tto.) 

MSMSSLmm 

V,       ivn iMlfn an truaLion 
A.C.. p fl 

r 

;': :    -K 

*•*«.« vlf» 

Hl^f^l^l^^e^UliBLSft ^ ^ 
^ü 

:ii^ 

^ 



%. 

rii H      ^ ; 

VI. 
»» 

■ 

mti, Vi^Mt^^ 

i.   r.ii^t* /■■■ 

c. ■* 

t».   0>i»»r 

OMMMM 

ftl. f 

A« 

>♦—.«. 

*.   »Ail 
in« 

;M.I 



w. - 9« 



6. 
X.       Well operation & operating history 

A.     Tests 

b7 

ol 

Type 

DST 

Duraoion 
One  hour 

Zonoz  tested 
Description of 
test results 

Viola 30'  oil.   2245'  water 
ii       ii 

jBiaaasa fin' nn, f^s1 OCM 

ffl'  Miifl 
H     H 

■I    ii Arbuckle 
1A0' Muddy Sulphur Water 

265' Muddy Sulphur Water 

Hi.    Treatments or Stimulation 
Zones 

Treritcd Trofltment I•• >thod 
Description of 

Treatment  nnd Results 
tlal      A204-3750 

8000 gal.   15% HCL 

.420^-3750 -" a)0Q Ml   IST HCL 

-^^'™—' Clap^L^mj^MOfc^ucauUfi ftQO ft- - '■'«An f^   t baahftoiaJ 
well by swabbing 

63 A204-37SO ■ÜRjmBBü town l-in, rig—2000 Pfli   m ga 

C.     Injection rates and pressures 
1.     hate 
Date (s) Average 
 l?/j7  

" L2/S7  
11 

11 

'1 BPM 

JteximuB 

 L2/57 ,6 »BL 
fi P.PM. 

Before  acid   ■job ah' 

After  ntHH  jnfc .-.i», 

After clRanmir 

2.     Preysuro  (well head 
Date(s)  

bottom hole 

.Averfts« Gravity Maxlmua 

I" 

it 

K 

»> 

II 

11 

II 

3(iG 



X.      Well oporatien & operating history 
D.    Description of operating programs: 

7. 

2.  Operatlns problems: 

Periodic^u^^j^j^en^wiU^roduc^on  in   infection  rate.     Corrected 

^L.Pgrlp%  acid  Jobs and  clean out. gr^^n^Uaa  since  refinery w^te  no 
loiiger   itijpctfd. 

XI.     Ret.-.u 1 atory  aspect;;. 

A.    Construction requirements 
, caslne 

Prot^gt: fresh water aquifera ,M^h 

B,    Monitoring requirements      v': 

C.    Hcr.trlcti.c.;r.; on operating p rocedure      Nr>m> 

3G7 



XII,  Lconojr.ics 

A. Total ancj unit costs of construct i.vn 

approximate   coat  oi   cirjUinp ,nnd  completing $A5 822 

Approximate  cost  of  well  equipment ti   91g 

$57,741 

o,  Oporcitiiig  costs Nono 

XIII, Source (3)  of Information znC ?ii*>liöued Rof erencts 

l£l££IlJi™^^ Department  of Health 

~  Colorad0 Oil  Company 

3m 



WELL PILE NUMBER  ' Ka-11 
""SfAff '"■\ UMT 

I. Operating Company & General Well Location 
Cities Service Oil Company 

II. Well location (legal deacrlptlon) 

^Location:  SW 1/H,  Sec. 22,  TP3, R6W, Reno County, KanGas 

III. History, system planning, construction * operation. 
1st Well installed in JQ^L apparently still used. 

iv. Geoicpy a Qtehyarology 
A.    Regional .eolot:lc ^tt.n?:_^  (v)Ur.tv  u^ ho,  
Jd!ij!I!£^i^^                     SgUthgg  and  the Sallna ^ 
on the northeaat« '      ""—' —^- 

3i><) 



IV.  Geology & Geohydrology, continued 2. 

B. Geologic descrlotlon of rock units penetrated by well 

Rock Unit (Geologic Column Included -yes ; no x ). 

(Ground elevation )  (Total well depth .) 

Datum for depth measurement  

Depth   Thlck- 
 Name   ^ge   (top)   ness   Lithologlc Description 

C.  Geologic Description of injection units & nossible units 
not in ur.e 

Rock Unit      ^    „^ 
Depth   Thick -      Character and 

ÜM2 /'.ge   (bop) nesa Areal Distribution 
Arbuckle Ls ±'4000' 

D.    Engineering description of Injection units 
1.    Porosity: 
2.    Pemeabilltv: 
3.    Original Reservoir Pressure 

'*.     Vc-scrvolr len» c raiur- 

S.    Cherrlcal Chartoter of '■•ormatlon Water: 

6.     'ieaervolr ^ractur» Pr^ -jure 

370 

^ 



IV.  Geology & GeohydrologVi continued 3. 

E. C-oohydrology i fresh water aquifers In vicinity 

Thick- 
Name   Depth ness Character Chemical Quality 

F. Mineral Resources (oil and gas, coal, brines, etc.) 

V.   Well design aid construction 

A. Casing, TuMn«, and rvm-nt 

Hole    ^ginn or •"ublnr.        Depth   Tvntf t amount 
 ilif   W'irv.t ^ -r j •  aut   r*t of Cewent 
Surface 

Irit-?rmed. 

Injection 

Other 

describe tot torn hole ccnfletlon «••thod: 

371 



V.  Well design and construction, contlnuorJ 

B. Packers, Centrallsero, well head equipment, etc: 

«I, 

VI.     Description of surface equipment 
A.    Holding tanki & flow llnec 

B.    Filters 

C.    Punos 

0.    Oth«r 

VII,    Corai, eioi^Ur,      : . - 

A.    Corlnr 
Fro« to /cciv^nr 

w 

•l 

b.    Drllllnr low 
Driilcr« Log 

___Swiple log 
.nrlUJr.g tine 
othtr* 

....,., 
.»t *- 



5. 
VII. —  Cores, samples, & lo^.s, continued 

C. Other logs run 

 Resistivity  Gamma ray-neutron 

 SP  Temperature 
Calloer  Cement bond 

 Other  

VIII. Waste Characteristic? 
A.    Industrial Process from which waste Is derived 

SolutionIr.f. of salt  zone for storage of LP ftia.  

B.    Physical I chenical Description     Hr.ne eolut? on 

C.    Voluat     >30»S0C bad 

IK.      Prtln,*eetten «»tt» trr«tiM>nt 

373 

d 



6. 
X.       Well operation  •.  cperatlnc; history 

A.     Testa 

description of 
Type Durnilon     Zonen egittd  test results 

B.    Ir«atntnt9 ot ftlauldtion 
-^••^ t^ncrlotl-n of 
Tr<»ted rfH»mw^ff»t     ftno4 Tr»atm?nt tnJ Htiuat« 

C.    Injemon rat**«! and orvaaivtr 
1.    Mi« 

».    Prvtaur« (MU u^ad 1 botu» hole 

374 

. 



V 7* X.  Well operation & opera1,1:/ M?torv 

D. Description of operatlnp; pro^ramn;    

E.  Dperatine problems;  Kony 

XI.    ^«xulatory i^pecta. 
A.    Const met Ion re^ulrvmnt» 

t.    :i(»ntiortnc r*qttlrfn»n» » 

C.    fttttrsetlevt on ee*r«tlnr ♦mff*4,r* 

1173 



•• 
XII.   i conor K» 

A. toiÄi «AC ur.fci ct,-i* öf omrstaymiuu 

*• (MrAtUv OMU 

Uli. t^ffe^ltl »ff | fm-ll 

wgn» f^ift»-* 

an; 

i 



«um* 

l.   fl»>f tug CMMHT i tiMfml wit 

«*-l 

III.   iui^rt. •ftt«« »IMII^, ****if«tti«ft % ^> riMo» 
' V 

It.   itttoflM 
*•      *»Cl*fMl •*'* *   *       ü»» I^»;i 

^ 



»■■■ifM< tf «II 

«•II 

Ml» «f f#J#«tl«» • •—tttn WIM 

f.    HMMMtMl 

• « ^•ft«#<»4|f      t 

%.   (mmml 

■ «• t • ,♦. 

• mf *mm%%m muri 

CITS #.    %t»pvoir «VMI ir« frvMM1« 



r^«^ «Mir »t^irvrt I* vtttaltt 

.«► ♦ 

r. IMI IM fM« ma. §«««« 

OtMrtM »•%•«■ I*I# «o^toiUfi mn** 

37!l 



V.  Well design and construction, continued 

B.  Packers, Centrallser,^ well head equipment, etc:  

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

R. Piltera 

C  Pum.s 

t).  Other 

VII. Cor*i4 sampler, i Lost 

A.  Corlr. • 

t0       , Fecoverv 

.rl.Ur.  Lot  Orlllinf til 
Uapl* log 

3MI 
• -r 



VII. —  Cores, sampler, ?.■  logs, continued 
C. Other logs run 

 Resistivity  §mm  ray-neutron 
 sp  Temperature 
 Caliper  Cement bond 
 Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste is derived 
 Solutlonlng of salt zone for LP gas storage 

B.  Physical ft cnemlcal Description  Brine soluti on 

C.     Volume   i_-       .    .Q bp.j 

IX.      Prelnjectlon •■fn-te treatmrnt 

:JM 

5. 



6. 
X.  Well operation & operating history 

A.  Tests 

Type Duration Zones tested 
Description of 
test results 

D.  Treatments or Stimulation 
Zones 

Treated   Treatment ;!ethod 
Description of 

Treatment and Results 

C.  Injection rates and nre^sure? 
1.  Rate 
DateCn)^ »verare Maximum 

it 

M 

N 

2.  Pressure (wf11 head „„ tottom hole        ) 
••••U)      Ave rare Mi 'axlmum 

382 



X.  Well operatjon & operating history 

D.  Description of operating programs: 

E.  Operating problems: None 

XI. Regulatory aspects, 

A. Construction requirement! 

B. Monitoring rcquireroenta 

C  Rtttrietiona on ooeratinn irocedu re 

:*S3 



Q. 

XII. Economics 

A. Total anci unit co^ts of construct! on 

i..  Operating costs 

XIII.   Source (s)   of  lufonMitiün anu  Pu^laüitc.  Reference-. 

written Conrottiieatlona - Kanaga state DepartMnt of Health 

Cities  Service  nil   Com]-any_wac  al.;o  Bontactgd.  but  did not 

provide further Infomation« 

asi 



WELL PILE NUMBER Ka-13 
iMfB —mr~ 

I. Operating Company & General Well Location 

Cities Se rvl ce 0j 1 Company    

3 Wells 
■  *    I      ———   i       ■ ■■■      -   ■ -  -    ■  ■   , , |        | | | ||. — iwn Mr   TB — 

II.  Well location (iei?,al äeacrlptlon) 
Location:  SW l/'l, See. 22, T23, R6W, Reno County, Kansas. 

Ill, History, »yatem planning, construction I operation. 

3rd well ~ Insta]led In 1968^ apparently still used. 

IV,    Ceolcgy f. n.s-',v..polo»:v 
A.    ItglMMl  .•.<•:orK   .'.itnnf:    :vo  Ka-ll 

CiNS 



IV.   Geolopy I fcohydrology, rontlnuerl 2. 

B.  GeoloRlc dCSOPlption of rock units penetrated by well 

hock unit (OtOlOfc'e Column Included- -yea J  no_^ ). 

(Ground elevation )  (Total well depth ) 

Datum for depth medsurwaent | __ 

Depth   Thick- 
Hame ftgg ^JL^S&I   ri0?'">   Iltholopjic Description  

C. Geologic Description of injection units & nosaible units 
not in use 

Rock Unit      Depth Thick •      Character and 
Name        Age   (top) ness      Areal Distribution 

Arbuckle Ls t^OOO 

D. Engineering dfescriptlon of Injection units 

1. For »sity: 

2.     Perm''- ■ Lil tv 
3.    ürlgina]   -     rrvolr  I »essi   •■ 

4.    Reservoir I'ewperatuiM 

:>.    ChefRlcs]   lharaeter of ^onutlon Vat«p; 

6.     tejervolr Practurf Prcrsure: 

3M; 



IV.     Geology  &  Geohydrology,   continued 

E.    Geohydrologyi  fresh water aquifers  in vicinity 

Thick- 
-äSm Depth    nasa Character Chemical Quality 

F.    Mineral Resources   (oil and gas,  coal, brines,  etc.) 

V. Well design and  construction '   ~ " "  
A.    Casing,  Tubing,  and   IJemtnt 

Surfac Sige   3«t of Cement 

Intermed. 

Injection 

Other 

Describe botto« hoi- eoapution Bethodl 

3S7 



I. 
V.  Well design and construction, continued 

B.  Packers, Centrallserj, well head equipment, etc:_  

VI.  Descrlptlrn of surface eqalpment 

A.  Holding tanks & flow llne^ 

B.  Filter.: 

C.  Purnos 

D«  Other 

VII. Cores, jarcpler, * Logs 

A. Corlnc 

From to Recowv 

b. Drilling logs 

 Orlllera Log  ^DrlUln« tin« 

3SS 



5. 
VII. —  Coresj samples, & logs, continued 

C. Other logs run 

 Resistivity  Gamma ray-neutron 

 SP  Temperature 

 Callper  Cement bond 

Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste Is derived 

Solutlonlng of salt zone for LP yas storage  

B.  Physical I chemical Description  Brine solution 

C. Volume  0 - 30*000 tpd 

IX.  Prelnjectlon .^ft? treatment 

369 



x.  Well operation & operating history 

A.  Tests 

1121 Duration Zones tested 
Description of 
test results 

B.  Treatments or Stimulation 

Zones 
Treated Treatment Method 

C.  Injection ntea and pressures 

1.  Rate 
Date (■)._ Average 

N 

Description of 
Treatment and Results 

Maximum 

bottom hole 2.  Pressure (well head  g 

Date(S) Average Gravity Maximum 

»i 

K 

390 



D.    Dtteription of oi»«rattr« rrogrmmt 

I.    Op«mtlfic prob It—:   Waif 

XI.     regulatory «tptect. 
A.    Construction rn    r r«ntf 

B.    Monitorl^e r«qulrep»rti 

C.    Rottriet:.'.a on of»rrttlnr. rroe^Jui»^ 



XII. Kconorcics 

A. Total and unit co&t* of conacructx on 

IM   0|'«r«tii.^   costs 

XXXX. Sourc«(s) of luforrstico aiw Pu.U».«c lt«f«ff«r.o«. 

Writ.ten cocaunu- •.!.Jn::  .   ^ans ,. 
— —A ^r<-»pnt  of im 

1—  g<>r^c,<    '*  1 OIÜIJ!^ slro fwnfctn I.  t,,'.   m not 

pravldc  fnrlhc»* • n fot «it: ♦», 

3:1^ 



kfCLL fill 

I.    0|»«rtllnc Comttf I Zmmnl ¥»11 Utatti 

l*-l* 

II.    «»11 iMfttton CUrtl   -.-•cr:^«! »t» 

111.    Iltiory, »ytt«« »Unnl-«!, tWttnMtlnm i ^•rttion 

IV.    too I'#y i  :#«»t»f<sr«to«r 
A.    i#ct««Ml CM»l«9lf trttlfv ^       VI 

393 



IV.       tMlf» 

OMloctc J»««rtMio«i of r».*» tMt« 

■Mt Mitt  fQMlMl« «-el««» iMt«*** 

«•11 M»tn .) 

*•♦ 

l»t»tf        ThU« 

5.    ttolttl« •►•crmli»* mi trjMüAü «Mill» » *4'*tM# Mttf 

*«*# iNitt 
THIrfc 

•1    ^<r|^        *. « 
i rifiri 

D.    MitflfM^r*. ^  i      r f tn«*«iicA «Mitt« 
1.     FOTi»    •» 
t. IISI 
S.    ^rl^tfv«! «•»«»rviCr fr^ßtÄv 

•.    **—r**lrv**.r%\ur~ 

^.    ^fM^t^l Oiw^rt^r of »Mtttiton tfti«r 

&* 1 
i.    ^•«•rv«nr *rtc%iar« ^PVMW^ 



ft*    Otflltgj! ft a»ony4rolotfrt ««nilny^ 
••    r«on/4rolo^t !>,-•» ^^^ naif,« in «telnlif 

Trifft 
flunrttr 14l_ 

f.    Ktfitrtl «• (otl ma fttt tMl9 trtMt, M«.) 

ft.    CMIIWI, t^inr, 4i«a CVMt 

.»ttrlM to«t<Mi hou «e^UtloA m» t*** 

XK, 



I. 
f.   ütii 49«ipi «ad coftttructi •. wmNmmi 

•.    f«ek#r«, Centr«ltsei» . ^11 n*%n ^ytlpmnt, tlc:  

VI.    &v«crit*ttaA of •«•rfAC« »gulifrt 

•.    fixiert 

:. 

0«    Olh»f* 

VII.     Cor««v   •«•#1#;,   I     iQ^i 
A.    Corlnr 

B.    ^rlllliv Uv 
^.^DPlIlrr« Lee 



HI.  mm     Cor»t, »MpUt. • loc«. oontinutd 
C.    Cth#r loc* run 
 »■HUM» _Ommm rty-i^uti 

 Caller ^ C«#M tond 

VIII.  MM!«  CHATMltriltleü 
A.    XndiMtrUl froe#t9 frop «m«». ^gt, |f dn.fW| 

••    ^ytle«! I etwftUfti t»#««ptpti««»    »rln» teluti^ 

C.    Vdlva»      O*f.0A iBcLi:J., 

II.     ^r«iaj#«tiof| «iifi* tr»a 

5. 

a!l7 



A.    Trat« 

r. 

■ns. !'•> ill TTHIII 
'Wferlrtlon of 
t#«t r#nilt« 

PMtrtptlon of 
£211112. 

C.    tftj*ctun nun 

iiUC*.| ptfi i *«it 

t.   *•*«»,*• (^u .     ,        _j ^^ |iol#- 
OlioU) ."«r#   «?n»y!lir   ^p| 

3!I8 



1.      «#11 «f»#r«t:>n ft o^Miim* UfMvy 
P.    l>»»ert»ttofi of oprrm**** r 

T. 

i 

I.    3»#r«'.lfic M^tlM« 

II.    fttCMUtery MPMI 

Ä.    fOMtiMtftion r*n»irtf*m 

•.    'toAltnrtP« ivH}uir#f«ni» 

C.    tvttrutloi.* on o^r^isn« rroo#ayr^ 

399 



«I.   iCOMAC« 

A.    IvtMl   «A«.   4l.ll   Cfrfet*   Ol   Gyfe«UlKt*»4. 

fc« ^«ratlHi OMM 

»:il. f««.rcfcU} ^f i t> ,*   »iwi».-*«.   .i.ttfuOk,. 

*rr -tt- 4   *•«» fw t f MraUh 

400 



WELL rxu 

X.    opvratinc Company & a«n«r«l Wll Loc* ton 

.... 

^,_ •»»-'■•» 

.^i^; 

*" if» of JW^O» Kt>«>f  *• 

L*l.> ' .<*» ^ . 

II. noil leetuoft (:*f*l d»»er'.Mtim) 

111. 

t f.l*«   -     •■   •                                         |    ,     ,                               .      •                                       , -^|             .   ; 

*'',*jg;.           »    JMr i*'.                         !'    I» 

A.    i^flonai <v^;oru •»tnv.     t-'fr« •     «     located 

rxu. 

101 



tV.      ffeolocjr % IvoHfdrolocr, ««nttnwd 9, 
B.    3*oloelc u^forlotlon of r^en «nlft p#n»ir*t#4 »f «til 

«Mt Unit (C«olortr mil— ineiytf^t   f— j    w 1    ). 
(OMMfti -irtraUow      )    iTot%| mU >l»otH     »IT*        ) 
SWfc«m for <toi»th —MMitm 

■  nm i If^l«!? rtMr>m« 

C.    tooloela Or»«- n of *.r>rtiofi mit* I MMBUU ofiltt 
f»t in 4«o 

it-trn/tqli foi^ttffi ÄSL.. 

■ ftl finMlill« IWt ft. .. i**W iWt  «^4 ffordl^^oi 

0.    Uiflno^rlfir ftr    ".^ of InJoctloM unttt 
I.    •,«r>n^ • 

J       r!/ln«l •r^rvor       ^*ttr* 

*.       •      n .'*        .      r.- ,*. 

>.    ChvPifl    iw«r«ct#r of *orMk!ar  v«terr 

*.    itjrnrolr PHttlWt fp»»«iifo 

lire 



!•    <lt*fegr«rolor . fp»i»i »«t^r »i(.ir*rf In vicinity 

*\\%1 

f*    Htfwrti «••our««« (oil ■M   -•.   c^l.   -r:r»re.   etc.) 

♦•       t«»ll feftlfn •«tot «ot    '    i    • 
*•    ffeliw. Tu • 

iKfUtJi.^' 

iBÜilÜBI LJt? r^in^^mlmf    \/y *   *       91«,* 

b»*erit« totton 

1CI3 



■ 

V. Well design and construction, continued 

B.  Packers, ^cntrallzer-, well head equipment, etc: 

VI.  Descrlptlc. of surface equipment 

A.  Holdtng tanks I flow lines _^om,.. brine noldln. t... 
Hlfih Pressure pump - 10 BPH at ^n P.^T   

Itmmwmd ft  ? Ht P. .1**    motor.       " 

VII.  Cores, samples, | Logs 

A.  Coring 
Prom 

- 0 Recovery 

B.  Drilling Logs 

 Drillers Log 
 Sample log 

404 

.Drilling time 
Other: 



9. 
VII.  —     Cores, output, I loc», aenttniMd 

C. Other lorr run 

 NaitUvltf  n»mm ray.ii#ytron 
 sp —.*^ •Mitt ur* 

 Qthvr 
VIII. Waste Characteristic* 

A.    Industrial Process fro« which "»ate la derived 
 OH plp^ lln* mutt» fti*iUm - r^eeneratlow of a»alit> 
nortHn*'r. 

B.    Physical I c  ?nicai Dvserlptlon     win» aolution 

C.    Volume      160 » 

IX.      Prolnjection w&*i     ••1r^• 

•10Ü 



I.      Hell operation i 
A.    T#sti 

optminr. hlotorv 

Typ# luritlon Xor»« t»«^ 
•♦•crlptlon of 

Wo itravltv  flow,     brln» put^d  !nto WUtngtcc Loat 
circulation Zone. 

B.    trpttMnit or StJvuIatton 
Zonos 

JTrgttyd Tr«.itf > ntjjothoi 
J<£Q«L 

Doserlption of 
Troiif^nt and ^oaulf 

C.    Injection mt^u and nr»f»9urv9 

Dat*(t) W^rar««   artirjij   "»ail 

N 

2.    frotturt («#».11 h^ad 
Dat«(n)  

■ 
' v-n   o 

.tottoa hcU 

n 

40ii 



t. 
T. 

<•    >»i*tlac IM^ ; 

it.    tofktttwy »«p#fi ?. 

lot* r*t*:r - 

••   ^••it^rl^ t**»*nm*7. 

C.    Httrt   tit,   a» —»fttirtl "irwii i r       *****  r^mn ^-t, t     » 

jonmoi or f^ > > 

1*7 



• ■ 

ttt. 

A«   tViAi   (Mft  «fait   «ML»   Of   OM«ir*vtA«M» 

»• 0|«r«ii4^ «Wt* 

 f»#:iF (HI ^«MMMr 

1I»S 



i«u.rtu 
«•-:« 

n. Ml   lM«tl*n (Ufti 4tMrt»tt«il 
1 ^IfcJtoU-ili-IiliJ^liJll ?^Ui 

III.    «tttorv. tftt^ ptMtir. #»-«ti%etlon • o^rtttm 

•o    i^ttt««! «(»«laff« »«Ittt^ 

If!» 



If. »••Utf A tn>|Hrola<f. 
i.    Owlttt« 4»««rt»ttwi of 

tMk Oiktt CtoUrtc r«»i 
mtf p**\r*%94 t>f mil 

>    Ittot«! «oil teotis  
Dttao for o»?** »»•«<]» 

?M#t 

C.    feoltttt •'**rxp%nm of tfiJotttM wilt» I ootfltlo «ott» 

Mit 
&2 U^i 

Ihlrfc 

I 
I*    ^»ro«i*     <»_«_«_«________ 

I.     Tl^tf»«! •»*«pVO|r f^g 

*»    ^ootrootr to«o*f*ttfrw 

f.    cwouol »rrAtloo »Mori 

••    ^«»«rvolr ^notsr» ffyfOMH 

llO 



 StfUflft O^lfl tt-lltf cwn 

f.    -«tfior«! toll   Mi fMt   »Ml,   HrlflM,  «it.) 

Intrt»« rottott hou «-«^Wion * \^4 

111 



I« 
f.    WM Mtigft «114 ^ofwtruci:^.. continued 

1.    PMkrrt. r#fiirttiiMpta mil MM «quipwnt, »tc:  

ft«    Ottcrlptlon of turfter ^ülfm^rt 
A.    KoUifv« i«iwie  » flöte Unww 

t.    »Ilttr^ 

C. 

0.    Othvr 

Vlt.      CoPtt,   8«M0Jr    .   %   lo«« 

A.    CorlMT 



5. 
VII.  mm     Cor»«. BMpUt, I  log«, cent *mied 

C.    Other log«  »n*n 
 ^Po«l«llvltv  aaa^ r«y-noutron . 
 s^ Tg-aoratur« 
 Callp. r  Conont fcord 
 ^Other^       

VXli. w«8te Ch«r«ettrl«tle« 
A.    Indu»tpl«l Froc«s« fro« »»hieh »#«nt« 1« derived 

aolutlonlrf of aalt «on»  for LP pas ator««e  

B.    Phy«leftl % chevle«I Dencrlptlon    Brine joint1 on 

C.    VOIUM  2^ 'pi  (    4Ua% 

IX.      Prelnjectlon naet« Treato^nt 

«13 



*•      toll operation I orvratln- hlstor« 
A.    Test« 

■**£* Py-*«". t*n*B tilted 

6. 

r>eterlptton of 
tg^t  r«*vj!t9 

B.    Treitnent» or . 11-^Vit-or. 
• ones 

Treated Deacrlptlon of 
Treatrent and W#gui»it 

C.     Infection rnt»    and nr-;8ur#n 
1.    Am*» 

«• 

in 



*l 

•    « 

■ 

I.      V«ll operation I op«rftttnr hlitery 
D.    Dticrlption of orvrttt'n« progrwrn: 

I.    Op«rfttln< prcblfin:      iMI 

XX.    Rtfulatory t»p#ctt. 
A.    Construction rer*"*>f»tnt» 

Bo     Kenltorlrg r« • ;,sr«-«tnt» 

C.    ^••trictlo-f    ft oo^rofif vrvt*3ur* 

415 

T. 



KI I.   Itotiomkcm 

A. lot«! AMI ui.Ai eoi>t* of cotMdu^tiv«* 

4.. 0|«r«iii.v co»ta 

hill.  fot«rc%!B}  of lufnr    t     r. »f.v .    . r< 

• »«, •-^ r-t^r-.«^ Of H»«Ilh 

iirsfu. . «w| f|fo 2^1 «•«•u. ♦• 

did not rMBond. 

lie 



KunuMtw»   u~n 

I.    <^rMtnc Cftmmif I 99i*r*l Mtil Uctttoi» 

a^ rf * " 

XI.    «til ImtiM CUM! «t^nniIM) 

UxMl>mt    «t l/4t t^. .%#, T19, »»¥. Wtft^rtim rounti. lUmM 

III.    HUior,. «ytiM nUiMlim. MustriMtlon l ef^rat ion. 
iMf Had  In  Ki»  >  FM^Iy  «^  

nr.   3Mlofy • Q«oli5rtrolo 

M"i^ite       .     M   ■ 

117 



IV.  Geology & Geohydroloüy, continued 2. 

B.  Qeologlc descrlotlon of rock units penetrated by well 

Rock Unit (Geologic Column Included -yes ; no x  ). 

(Ground elevation ) (Total well depth ) 

Datum for depth measurement 

Depth   Thlck- 
 Name Age   (top)   ness   LltholoKic Description 

C.  Geologic Opscriptlon of Injection units & nosslble units 
not in use 

Pock Unit      _ „, 
..                Depth   Thick-      Character and 
-ii55£ A£e (top)   ness      Areal Distribution 

.. Arbuckle l^OvtoyU^ tn  3.97^ Limestone, regionally 

       distributed 

D.  Engineering description of injection units 
1. Porosity:  

2. Ptmea bill t v : 

3.  Orlplnal Reservoir Tresr.ure: 

l». P.tservoir Temperature 

5.  Chemical Character of Formation Water: 

418 
6.     Reservoir Fracture Pr ensure 



XV.    Qeolorv I Q#ohydrolorrt e<^ttri#<t 3. 
E.    Oeohydrologv} tr^ih wattr «Quiftrt In vicinity 

ThlcV • 
 Ü122 P»Ptn   n»»n CrMM*ici»r rh»»lcnl QutlUy  

P.    Mineral Pf^ourc»!  (oil %no rt«, coil, •»rln#it tie.) 

V.        well n.   :       . 

A.    rtsir>r, 1> *•■ J     "Nrni 

Surfscc 

JJöl» Ueoth   Trw» A »neunt 
£1*1 -.Ali Li ^ ^    •!■•   Sot    of Co—nt 

Intof—^ 

Injection 

Other 

Describe hotto« hole coanlotler  •  . 

11!l 



V. Well design and conatructlr.r., continued 

B. Pickers» Centrslltera, ««11 nead equipment, etet 

•• 

VI. Description of surface equlpnent 

A. Holding tanks I flow lines 

B.  Filters 

C. Punps 

D. Other 

n 

N 

B.  Drilling Logs 

 Drillers Log 

 Sample log 

4*0 

VII. Cores, samples, I Logs 

A.  Corlnc 
Prom to Recovery 

.Drilling tine 

other-    



til. ••     (*<»r««# Bm*l—. I ICN!« 

C.    Otlwr logt 

 Otli#i> 

IPHI 

V3X1. Miti« Ciwkr«ct«rt»tlc« 

A.    IntfMtrUl frot«»t fro« «fitch 

 *HillaiiM Tf nn 

rtvytUtl i ehMUal OcwtttUft       Irt^ aaltl^ 

c.  voll«*   •«^ .   IJJüLI: •fülJL 

II.      Protnjootton ^  -t^ ir««f<     t 

1^1 



4. 

f1tmm OHM Um 
attcrtrttMi of 

i.    tr«»t«k»ftt< 

7mt4 

1 OP tttMl IfttlMI 

<ouiod 
Dowrlotlon of 

C. !ftj»cllof» 

1.    list« 
r%u* and 

J^nnlmm 
m 

• ■ • 

■ • • 

■ v ■ 

t.   rip»** ■M  (Mil 1 Ml bottoo fioio                  ) 
Awrar*   flmv.iy   nana^ 

• • • 

• • • 

• 0 • 

t ■ • 

•lÄ 



I«       ti»tl   c*#r«t!«ft  k  of«f«t|«y 
0.   t*»m»it0n «f «^r«tiiii r 

f. 

t.   Qpvrtttiiic prtiimt    **. 

IS.    HtviUtorv t«|k#fl»« 

■ ~   -* 

••   MMPonng r»*iir«ii*ftf 

C.    Vttricf        on ao*rAitfMP rro 



Ul. 

A« ;vi«i «Ab w.4l «At» of 

•.. 0|«r«i4u^ «o«i.t 

Uli. »<*teu«i wf tUofi»«!.«« »m. ntitiM MM 
tiw ;.t«i« 5»^»r* .r JH#    . 

•I- *i*'- ctfitar t*j m   t:i n • 

1^1 



**iLnu 

Up« 

n.   \teii iMtit< C!«f«l 4t»tH«ttM| 

rjtaranr» in 



•M «Mt fOMUrt« «-«IMMI tMlwiM  •#—        t    — '    I. 
CftfllMJ #l9«ait0« |     (ttiftl «til  —MI > 
Ott«» fw #«rtii 

C.    Meleclf Ottcrlpttofi of tnj^fttoii «rttt • Mf^Ul« mif 
not In «•# 

Us—imx mtt im> Mtww^m  
__^_^_____—^____ 41oirl»<ii»d  

MV^M^K« 4 

D.    er#lfi##rl^c 4«    t   • <    n of tnj«ctt««t «nllf 
1.    fero»k•.J  

• .    fooorvoir loo^^rot .r 

>.    Clw^utl   liorMtop of •^orAAf ion Vit*r 

6.    H«»*nrolr •r«ctjr- rro^turt 



v«4tr«ri in nclAtit 

Ä.    CMInt, -v. .^ C0mm 

>tertb« toitM hot» M^UtiMi »«t»»oa: 



V,    tftll ftttlt* Ml o«utrurtt)nt •ofiMa»»* 
».    r^lwrt, C#ffitr»l!t«rtt mil MM •qulpMfit, tlti 

•. 

tl.    Ottertfittofi of imrr*— i*tm0*i 
i«    »oUtn« tMto I MM UM« 

f.    fI If #rr 

C. 

t>.      'H»»r 

vr:. 

« _*f«»v»rt 

•.    Orillinf u*» 
„.Orllltrt Log 
__*Mplt Ice 

.^rllllnc Mi 

.«HMr-  

l^S 



C.   Otlwr lo<^ ran 

S. 

r»y-ft9utron 

VIII. t*«t« Ch*rMi«Hittt* 

for M  rW of t.# g». 

•.    n^ftlMl 4 ttMiiMl O»»«rl|*ftof»     i'riti»    oUiUuo 

C. i^. 

II.      ft^tnjvetlofi «••i<> trvatm: i 



1.     lull t•miii % 9p*vXUm Hi •tort 

JMMSL jamiM. 
D*t«rl»tl«i «f 
\ff\ rttiut 

t.    rr«fttM»fitt «r StUvUtion 

OM«ri»ttofi of 

I.   *%• 

r«i»Ctl  

Ai 

»Mtc« rd» 
A^fr» OMtlty    «aaHfc^ 

KM» 



0.    r«tert»tio«i of oo«r«t«^ pfirmm: 

T. 

I.    Q^rtttnc »r««»lMM 

•.    itof.ltortnc i^Tttlr*«»ntt 

C.    K»»trletlot»g on oo»r«tlnc rrecwturt 
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0. 

XII.   Lconoirlcs 

A.  Total anu unit cotts of consuruction 

■M  Oferatlug costs 

XIII. Source(s)  of Information anu Pvulisaiä Reference. 

_Wrltten Ccggmicatlon -• Kansas  State Department  of Health 

Mld-Amerl ca ri£»llne^Co^any was contaotedt but did not 

respond. 
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v WELL PILE Nun«: ^ 

I.    Optrttln* ffmow I atntral «»11 Location 
At 1 ant! c HI c' . tP.u >'oiM»«ny  i: ■     Inc^l-     \     *, \ 

Jfon   C«^ rr.vj  

II.    Won locition Cof«! üffsorlotiof«) 
location:     J 1/3,  ^   i/»r fc     i,/»t ^0.   14. w».  ^W. H«»no 
' ^un:.. .   Kn:. 

III.    Hlstorjr, tytun pltnnlnf, conn met Sen t orrratlon. 
Inn tailed !n   ' ^ «^j^__ f vr!'^ p^h.r. j *u'.U 

^:    J^'t.     ■>. |   ■   ■:    r    '<{ta. 

13   <lt!H   uacci. — 

- 

IV.    Goolcry * 0«o!.vdroiot» ' 
A.     ^«lonal f^oloflc OOtt!.#;     Hor«. .'ounty   It,.  ^.^fn lh# 

JMdfcMiL   ■   thr   ^t    M.n   .r  the   r.^.. . .   M.}f>      ^ 

^mmva^r^^^.u^,. ,_„..             |   ^ 
thy MtfUi   it in i,«.!^ ioc*ti^{   

433 



B.    reolo>»lc di» . r.   tlon o*  rock-  ^r'.j terwtrt.c-C »y Mil 
R' (* - mm     r^  .:J^d   -y-n i     t.a   y    ). 
(Ground tlfttow   .              )    (Total w»ll *»!>i*_jjl—* 
Datur. For dtpt   w     ..- atnt       ____^__^»»Ä— 

 JSK £1   _ (.Vrl'J  Li'holrr.ic Doacrjntlon 
No dc crittt. r iij avalltbl   
tope glwn beJ ii«. . 

'"   '  '   "J-' - " — ■*»-^     ^^    »  ■■ ■»     ■■ ■■■ ^ i mm  ^B>      ■■   - ■ 

'' ■; i •■'•'- P ■  

kmaln:' , Poi 

1 ' r . 

J Kin )• 

■li'.-^'.'vi: ::■}. 
c.    Otelogie -4 r»oo..n>i# Mlta 

not   In u   • 
Pock Unit 

, ain , in fr ard 
 ^r yl  pigtrnmtlor. 

Arbuckle      . . tone, 
  .    '       i-..« 

... 

1.    Poro >H .■■... 
2.    •    -.. 

3. i   :     ' 
" 

^ , -•.tlr 

5-    {'fi-"'   •■ • Jt#r of <• •   ■ •. ,,er: 

435 leservolr »ractttr« Pr    sure:    önkn 

(Continuation of rock unit deaoriptloi 
Naquoketa Ordovicii 39911 ibi 
vioia Prdovlcian Ho liwmai 
Simpson tnlovlci.ui «046 ^  • 
Arbuckle Ordoviclan hibn 'i ? 



iv.    toolofv i  '«« .y4roloc>. 
^•CHf4ftf%$ | Men 

TUtei 

! 

«•i#r »|iitr«r« m «utMiif 

r.    Nlmrtl »•■•^>M ten ** rA#. „MI!, ^ta^g, ,*«.) 

V.       iftii J«tiifn « i .     An 

Surf». 

Tubing  

% -MM ^ af cWni 

— -    . -**/*'   <nc»   aft g ... r, r> 

^««crtb« tott<m nolr cr«M«ttotk 



f. 

—^ Oft    -• -   

* 

• . 

_ - < _. • . 

■ . •  

^    'llt^r»       BOIk* 

^  
—~— 

&•     OtlMI» 

137 

*•   am luv i^r^ 

t« r I «cavcrx 



9. 

 «^U^r Ci—i tar* 

>ll • r 

e.   voi««i# 

13S 



•  «ri»t|c«i of 

. ? •i*^ ü . ^ 

*•   ^^   •i*i"! 

»ACIMI M!# 
•       • . JLiL^'^trnm 

«J 

13Ü 



T. 

/»T atTttni- JflJf, 

t.    C^rttttif firo».*^Mt      ita 

II.    i«ful«t 

»ata» i 

^^^   •    ' L,   ^  fPM^ 

C.    Vftir: u on 
*f' .ttiUS rf04*d.r# 
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III. 

A.    Tot«! «ai «lit    ytm 9t «ttftttrMttoa 

•.    0»#r«ttn# co-tt 

JBSJ ^5«   - 

111 



tu, fin ruiiNn rf   t* 

■M l 

!X.    Mtll .ocaitoA Ute«! «•»•rUtlor.) 
MMÜI . 

im ./ 

Hit    Nittort. ajrtw« pl«finin«. conttr^tton I operatioii. 

rr.    Otology 9 l«^f4rol(KV 
A.   ittiuMi r<*i*ie Mittmr  •_'•■. 

11 ^       ! '    '- -■■■     '^ 

41U 



••    0«o:oci« tf#9«rtf>iton of ro«ii imitt ^f»irai^4 tf wll 

(Or««ft1 »t^irtttM  r.     I    (Totti «oll ioom        nyn        I 
Oot«« for tf^pih f>-4r«^tt«t *<*»«* *>4liMtt%t\^ IM 

OofklD        Thlo«. 
-= tu Utti iiooo     LUKoio^it IMIMIM 

^•«» Or.li 
■MM «M " Cnorofior oM 

^ fjyt fio—u.Ai— iciiL£iacii 
1 — *—"-2 «, : -  t ^.  >. 

— *  ^!f   4"   l 

0.    lntflfioortfK 4o» ^tm:^ of tnjottlM «ktto 
1*   fomtiv 

I.    f»lT^aOUuW; 
I.       r'«f. . -   rv   • r Troocwro 

*•   Rotorootr T v*r« 

*•   Cfcoaitol   norMior of *»rm •loi» ifot*r 

1.    Kooonrotr »r«<*t«ro fr*io«f«! 
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' f _^  

^»"f^^ .. 

•1\ t   r«r ♦ 

iTkUUPi ■ 

■■■     ■--^*i».   .ai,.       .f. . .  • ar.?   .   ^        t 

^ifL 
3«tcrlM tottM hoi« «MpUtlMi •«inafl; Vi r»      t» »   . 

»♦f 



f.    Mill dMtfn «»Mt e«M*.rv<ttont «o*t<r«*4 
%• 

'.  >lili 
•QVfpMMI% (   0%91 

«»   H 
•4-«* % • 

JLuy. ,'fc ,T*"\.'-. 
ipaaftt ifMK^v« w 

r 4 

a.   nu«rt 

C*     fy«p«  *   - 

D.    oth«r 

VII.    C«r*t, tiapUt. f La<t 

A.    Corlr-c 

U    Orlllln« Logs 
_Orllltr« Los 
^_S««pU log 

415 

to ^•covty 

.Drilling time 
Oth«r: 



C     OtMr IOKS ivn 
 jMUtM« j_0«. r.y-«utr.n 

 C*U?*r  C*«ent bond 
Oth»i» 

VIII, Mast« Characivrutici 

A.    induatru: Froe... fro« which w.,t. l. derived 
L» —«t  :tur>gt»  opention 

C.    Volume \ - 9f. .-..o bbl/ !n fom* wolis) 

rx.    PMIajMiiM m*u «rtatMiit 

44(i 



X.  Well operation & operating history 
A.  Tests 

6. 

- T.YDe Duration Zones test 
Description of 

ed      test results 

• 

t 

B. Treatments or Stimu 

Zones 
Treated       Treatment 

latlon 

Method 
Description of 

Treatment »nrl tv»«iiit-> 

» 
1 

I 

~— 

—— 

C. Injection ratea and 

1. Rate 

Date(s)   » 

prassuren 

Average 
i 

IkPMita Maximum 
M 

ii H N 
■""^ 

it n •I 
■,,~~, 

n 
II II 

■"^ 

2. Pressurs (well h 

DateCs) 
lead bottom holt ) 

Average Gravity MftÄiau« 
H 

M 
it — 

•i H I ■■■ 

1' n 
•i 

—" 
II 

•i 
N "— 
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7. 
X.     W«U op« mi ten i tpüMIm sry 

D. Dtacrlption of op«r.iii^ nrogfP»; ^„ j^,,. ,. -v»^. .- 

I« Op«r«tJAf probltni. «Tyw 

•^ i UM ■ ■< 

A* Conatrwoe: sn -• .• ^tr»ti 

B.     Moi«tonnf f-   T    -   • \ 

■■«   ■   ■       ■!!   I   M»  ^ ». 

C.    Rutrtuciorti ^n ontraclfiiS f.-. 

448 



XII, Economics 
8. 

A. Total and unit costs of ccnstruct ion 

£« Operating costs 

XIII. Source(s) of Information &nc ftulitm«« imfsm** 

Written information - Kansas State Department of Health 

and Northern Matura:. aa.v; Company ■——--------- 
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^CU. FILt HMH 

fell 3 

t»-' 

•3. 

IX.    W«Il  loettlon  (Ue«l d«««riptidti« 
Locnt onr     |  l/?|   v^tt,>n jj .  TIT, W^t  LlU 

tJL 

111. Hlfltory, svat«« pUr«ur»a# «ortttr^ction I 9j>er«tlon. 

•jr .!   I t 

IV. Geolc^y | Ceohydrolo^y 

A. Regional geologic •cttlng : Lswo 
^^^^illL-i^iJjjj  of the Sallna  basin.     Si 

--    • bgwogj '-' Sffl^   h;  in  Uu 

from ^dovlclan   bo Cretaceoi 
■:>' a  PMTge   Ln a» 

450 



O»oloar t OeohvJrolo<y.  «onltn^»4 f, 
•.    O^IoftU <S*«enptUn of rock utiits p«fMir*t«4 bf Mil 

Roek Unit   CWolOfle Coljaen include- -y»        |    no  i    |. 
(around olovAtlen^; )    (totol «oil 6*9%h  gg ) 
Ottu« for dopth a^tom^aent    - ^. . .:,* gjj .^ if¥-, <t ; ^ 

Ooplh        Thiofc. 

C.    Ooologlc O^sorlptlon of injection units I nosslblo units 
not in uti- 
Rock Unit 

Nsine                    s«.        P^^^1?        •MÄ- Character and 
*** Jj^ fiüia_i£S3 Ar^al Distribution 

ArbUCkl»   Ls       Ordovlelan     mo' i« , 

■ ^. , II   trlbuteJ 

D.    Englneerlr? ••tdrlptlon    f T.tectlon unlts 
1.     Porosity: 
2. NffMabllltyi     _ 
3. Original  P^?t?r% )ir Prosaurtl 

i».    Reservoir TMptrttui 

5.    Chemical O.araccer cf Poraation Water: 

6. Reservoir Fracture Pressure: 

431 ~~ 



I.    O^hfirolo^v.  fWi^ >.«• - ■frtitol  In wUlrttf 

M^_                     Thick 

 BiSf Ml   fttH QAlMSHt        teal ft^litv 

F.    Mlneril Reeourctt (oil Ml iMa coal. *rln*,, eic.) 

V.        Well destgn and comtructlon ~ 
A.     Caslr.g,  Tubing,   and CiMiil 

Surface   
Intermed.  "^-^ tJI tttMMft, 

Injection     7-7/»" diii__iLkl 
^MiJ eaarij aoa Baflki 

Other 

Describe bottom hole completion method: grilled out  - gBgnJiQla. 

452 



VI.    Ovteription or turract t^ulp-^r.t 
A.     Moldtnc miH i fl-v llntt    HI g^o 

pit f.-t. (i^ .^...i^-.y^ j   t ^    .r      naiai?^ mjtt r.Mr i^Mt cov*r«1 
Lytcvi i"j>td" «^«»q .        f    v eon I rol »•. »r. 

B.    Filters ...-...- 

C.    Pumps   f.o... 

D.    Otner 

VII.    Corsa,  car.ples,  | L-.gs 

A.    Cevlai 
»*«■ to Recovery 

ii 

•i 

n 

B.    Drilling Loge 

 Drillers Leg  Drilling time 
-—Sample log  Other:  
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C    Oiiwr Iocs run 

"Hl. ttt«te Ch*racuruiicii " "  "^ —— 
.    A-    lml«.trU2 Fro«... fe. ^j^ ^.^ |a dwjv|k(j 

■•    MMM » ct*.ic.i CSSSS     SMTHI 

C.    Volumt ^Jlan.- 

IX.  Preln.1ectlon .- te tr". :  ,t "^ " 
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A*    IVttt 

C 

Tfgf 
Ot«ertptlo« of 

B.    Treatownts OP Itt—lltlMI 
Zonos tvcrlptlon of 

Injection ra--     ;.nd    r     mren 
1.     ft no 
Date(:) Av. ra; 

•                                   i» 

•> 
  •'                                                                                   !• 

•t II                                      1 

It 

ure 
■                                      II 

2.     Preoa (won h^ad                            bottom hole ) 
Date(s) Averatre   üravii^v     Maximum 

H "                                  n 

•. i»                                 it 

•• "                                 i. 

M n                                         n 
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I. 

**!      if III     1    if      |        ^^4,        -^   ..t       ■■*      ^Hl   ■ ,,__ 

I.    0;#ratinc PfM JM^I    .y^«« 

XI.  Regulatory %-f.. r» 

A. Constructlor c    „if n#nti 

B. Monitoring r« ••u.rfn»»rt» 

C.  Restrictloas c.r. ooeratlnp, procedure 

45(; 



All.  icoralc« 

A.   1*1*1    «A*   MtaC   OW.w»  «f   CO«*C^O«i<MI 

•>. 0(«rfttiti9 co«tt ^_ 

ail. SourceU)  of Xi.fonpotAvn   mu Pu. u.   oc ir«f«rorco- 

Written co^unJ^^ itfcte Pepart.aent of Health 

and Northern ?»ftt<.i , 
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"tu. nu wmM« 
j ... —iv-- 

XI. Mtll location (i#f4l d#»epiation) 

XZX. 

 ' ~~iJ '*   ^'    '       '"71], 

IV.     Geolopy | riCoUyc\rJi,„.:. 
A.  Regional geologic setting 

—-.'l-woj-t.h  County   Lfl   in ti 

_fro)U Ordov! c i. an t      ""* 

ie 

co Cretaceou 
LHL: ^-rata  ran^e   i.n  age 

458 



IV.  üeolocy » Ci.ohydrolOKy, continued 2 

B.  Ceolo^lc «Mm»!!« of -,ek units penetrated by well 
Hock Unit (Cookie eelUMl Included -yes ; no x  ) 
(Oround tlmtl •  ) (To,ai mu  j ?pth  ~ '  ) 

mm for d.pv. ■M>«w>nt »«^ -~, ^ ltmnM Mm ^ 

levth TMck- 
1L* tlftftj etgj        Mtholo^ DeRcrlntlon 

Name - ^pth        ™clt 

Sn1;!!1^80"^10" ^ ^«ti^ unit.. ;oS3ibT;:^;' 
Hock Unit 

i „- Depth   Thlek~       nu.-.**.**. iiamo      Air«   n nro    " Character and  i-v. stop)        nesa      Aw^ai n«-^.^*^..... 
Arbuckle"7^     ~" ■ ,    "■  ne*?-  Argal^istrlbutlon „HroucKie Lg   Ordovj '■• -.r  33001 7A        <     "  .^   1] map tone,   regionally 

Istrlbuted 

D.  Engineering description of injection unit« 
1.  Porosity: 

2. Permeabllitv:  

3. Original Reservoir Pressure: 

.  ^ R eservoir Temperatur 

5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure; 

45^     ~    ~" 



IV.  Geology | Geohydroiogy, conclnued 3, 
E.  Geohydrology; frash water aquifers In vicinity 

 ^e I^h_^f 1 „ Ci^acte^ Ch.mlcal Quality 

F. Mineral Resource, (oil and gas. ootl. brin^. etc.) 
_mi and jgas occur in the area. 

v.   Weil design and oonstruetion  ' "      "" "  
A. CMlnc, Tubing, and Cenent 

Inter—d.  niVflW         -'- 109 fllM "tr'- 

Injectlon IU ' ——---- 

Other 

Describe bottom hole .cmpietlon Mho*   _ PriUei o^ 
open ho2t* 
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V. Well dealKn and construction, continued 

B. Packera, Centrallzera. mil  head equipment, etc:. 
\},  - CV-Mrni iaerr.  - K-.d« Mm .Ilurt .11 

*. 

Wi^ll !■ it.l }'.^tl|mt!it lBSBS-£5J v.. i.. |) 

VI. Deacflption of aurfuc«: e.; .ip;....rt 

A. Holding tank. I flow Urea n^ ...■ ... ■ >...^  y .,.„K ... 

h --"lU'r' !l.■•^■^^l,^ Hr.cd j • •     f |.}w. 

Cui.t.r. i v tlv. . 

B. Klltora  IOM 

c- PunP9 aw^. 

D. Other 

'/II. Corea, iMplet, i wf-gu 

A. Corlnp; 

Prom to .Recovery 

if 

ii 

II 

ß. Drilling Lopa 

 Drlllera Leg 

 Sample log 
.Drilling time 

Other: 

4G1 



VIX. —     Cor»». aoapUs. | lo^o. «Mt.au^ 
C.   Oth«r loc« run 
 n*bla%i*t%i „Ljium* rjy-n«utron 
—ÄP «_Tt«|>»rttttr« 
 Ca^r  ^C»«ont bond 
 Othor  ^  

Vizi. Mft9t« Ch«raet«f*iit2c, —^—— 
A.    tnduatrt«! Proeou fro« wnien wtat» it dtrlvod 

B.    Physuol i eh«*Atcftl Oucrlpuon   8u^ — j 

C.    Volus4»     Sut nn I 

IX.      Pr«\nJ^tlon w.t-1- tr«*4tfM>nt     »:    • 

4<Ä 



X. Well operation & operating; history 
A.  Tests 

6. 

Type Duration Zones teatpd Description of 
oest results 

B. Treatments or Stimulation 
Zones 

.Treated       JtltfMal Htttod Description of 
Treatment and Rgsuit.« 

C.  Injection rates and preosurea 
1. Rate 

0ate(8) 
Average Gravity MAIM«..., 

N 

N 

1' 

H 

II 

li 

2. Pressure (well head 
Date(s) 

it 

•• 

it 

-— hft»»/™. holea 

Average   aruvuy     M«.<,...m' 

463 
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X. Well operation & operating history 
D,cheDLS.0?h

Pt1^ 0f 0peratlng P^grams;    The P.^.^ ..„„„,„.,„ 
checked three times daily by Operating Personnel. 

7. 

E.    Operating problems:      None 

XI.    Regulatory aspecto. 

A.    Construction requirementn 

B.    Monitoring rc^wire«r.ent3 

C.    Reatrictloni en optratiac >roc iuro 

WA 



XII, Economics 

A.  Total and unit costs of construction 

lift Operating costs 

XIII. Source(s)  of Information «mi VttUisuM References 

Written communications - K*^ state DeD}irttm^ ^ u„„h 

and Northern Natural Gar.  OOapany — 
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WELL PILE NUMBER K.N ..^ 

I.    Operating Company & General Well Location   ' 

^Northern Gas  Products  Qprnwy   (Northern Natural Gas   Co   ) 
Well   k  m^m --LL 

II.    Well location  (legal description) 

Location:     E  UP}  ■Se.tlonji,  T17.   R9W.  EUawogth  teunfcv, 
Kansas. '  '■ 

III.    Hl3toryi  ayat.m planning   constraction A operation. 

IV.    Geology | Cecnydrologv 

A.    Regional wolotic setting:.   EU^th P_   , .. 
BOttttWeot   Do't':r   r.*  f-f.Ä   o. ,,  — ■ >•    • ^    '■•   • ■ »■ 
'        7 ■..  ■    - ■-  -'iJm  InrlM.     rt..,.  „       .   ,,- 

4(;f; 



IV.  Geology & GeohydroloKy, continued 2. 

B. Geoloßlc descrlotlon of rock units penetrated by well 

Rock Unit (Geologic Column included-'-yes ; no.^ ). 
(Ground elevation )    (Total well depth  37^'   ) 
Datum for depth measurement "PW »•»*«. r«" P«» D  W    T 

Depth   Thick- 
 EäSS Age (top)   ness   Llthologic Descrlption 

JJtXlS1Si2t,CrlPtl0n 0f lnJt,otion unlt3 * oosslble units' 

Rock Unit 
Name       a*.   /S!?   ^ iclc-      Character and 

"■      « ÜÄll nojLij Areal PlBtributi»n 
Arbuckle Ls  Ordoviclar;  nn.t«           ^VJ   ,        ~—USS ._ Umeatotie. rvr,lonally 
————— 1 — distributed 

D. Engineering dejcrtption of Injection units 
1.  Porosity:  

2. Perm.   Lilxtv:  
3. Orlplml Tesrt-vo^r Tro IVUVv 

*. Heservoir ^c-meraturo 

5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure: 



•IV.  Geology & GeohydroloSy, continued 

E. Geohydrology; fresh water aquifers in vicinity 
3. 

Name 
Thick- 

Character Chemical Quality 

P. Mineral Resources (oil and 
Oil and gM occur In the ^re*. 

gas, coal, brines, etc.) 

V.        Well design and construction 
A.    Casing, TuMnr., and Crrvnt 

Surface 

Hole 
Size 

ir-i/M1 

Ir.tern-.ed. 
5* - • 10-^/L" M« i        . 

- T-VB"        331'. •0 farkf 

Injection 
iz ■ i 

Other 

0..orlb. bottom hoi. co«pl.tlon method     SSS '-- ~ 

mn 



V.  Well design and construction, continued 

B. Packers, Centra,UZer3> well head equipment, etc:. 

 ^ - gent.ralUers  - ModU   S-3    lla.lllbirrt.nn 

1. 

Well head  e^ui|naent,   (Fla&eed »nri Va.lved) 

VI.  Description of surface equipment 

wft
0l'in6

; 
tanks ' flow llne8 n)^^^1t1j^r.,1tr,,1t 

 ^t±.L±JWr'roxmatK'\y  15 hbl.  stwl holding tank.    Kiber Glaas covered 

located   Lnsiq.'  lingg  gjt  wltii  Flow Cor.trol  Valve. 

B.     rllt erd Mnn« 

C.     Punps 

D.    Other 

KMG 

VII.    Corea, aamplt-r, « ..ogs 
A.    Corlnr. 
Prom 

n 
to .Hecovery 

w 

I« 

H 

H.    Drllllne I'Ogs 
 r/rlllers Log 
 Sample log 

.Drilling tliw 

Other: 

w>u 



VII. —  Cores, samples, S,  logs, coruinued 
C Other logs run 

 Resistivity Y Gamma ray-neutron 

  r  Temperature 

5. 

.Callper  Cement bond 
OUier 

VIII. Waste Characteristics 

A.  Industrial Process from which waste is d< ived 
  Same as 1 

B.  Physical & chemical DMcrlption  Hame as 1 

C. Volume  8—8 

IX.      PrelnJ^ctlon ytn^to troAtaent      N.^nc 

4V0 



X.  Well operation & operatlnß history 
A. Tests 

Type. Duration Zones tested 
Description of 
test results 

B. Treatment.•» or Stimulation 
Zones 

.Treated Treatment fotheA 

C. Injection ratr»s ani prencuren 
1. Rate 
Dtte(s)  

Description of 
Treatment and Results 

Avoiage flravlty Maalau« 

2. Prosaure (well head 
Date(i)  

N 
Average sr.vi-y  Ma«im« 

171 



7. 

X,      Well operation & operating history 
D.     Description of operating proKrarr.s: The pressure "vacuum" 

ihaatod ttow ÜaM äaUa b,; !.'EäEä^ias personnel, 

E.     Operating problems:      None 

XI.    Regulatory aspects. 
A.     Construction requlrcr.ent'; 

B.    Monitoring requirements. 

C.    Reetrlctlonn on oDeratlnr, rroccdum 

I»»«*» 



8. 

XZI. Economics 

A. Total anci unit costs of construction 

u.  Operating costs 

XXZJ. Source (s) of It.format ton anu »'u^U^.tcc. rufororco^ 

Written communlcaU •  - K.ir:i ,: r>i  fcrartrcnt of Hs-iitr. 

ani Northern Naturil  i. *-i.iny           

4;3 



WELL PILE MUftBE^   Ka-2ft 

X. Optratln« Company I General Well Loeatlon 
Morton Salt Company 

ZI. Well loeatlon (legal deeerlption) 
Location; H  1/2, SE \/k%  Sec. ?2% 72j,  R6Wt Reno County, 
Kansas. 

XXI.    History, ayeten planning, eor.ntruction ft operation. 
In.nallcJ lt.   U67. ar»':>fnttly  at! 11 ur.cd.  

IV.    Oeolefy ft C^chydrologv 

A.    Re^lonul Geologie erttlnir;     Her.o Countv   |>B on th«. 
W.-i t  oüfi,.   or  th>   M^'.a*   unr'nt   „^   N.lM<>on   t h„   ^....^ 
b^\n on in* .ip-uh and th>» .^illnn i.n.^n on  t^ r.:rt;i. 

474 



IV.  Geology & Geohydrology, continued t. 
B. Oeoloplc description of rock units penetrated by well 

Bock Unit (Geologie Column Included -ye» ; no X ). 
(Ground elevation ) (Total well denth ) 
Datum for depth measurement 

Depth   Thick- 
 "*** Age   (top)   nej?   Lltholopilc Descrlntlon 

C, Geologic Oesortptlnn of In.ioctlon units ft oooatbl« units 
not In use 
Fock Cnlt          _, t 

m Oenth       T»ilek* Character and 
uum AC» (ti^o) nr ♦« Aroül  ristrlhutlon 

Artouckle  U      nrdovlcl&r. ft?00' '»on« jgigUl  1   M^  »or.*». 

D,    Eruelnrrr'.nii deaerintlon of Injection units 
1.    Poros i t v 
2.    Pert i f l!t.; 

I.    Mstnal "«"«rvn'r "•^•i-ic* 

*.    f.eaenroir lc»f-fivitur^. 

5.    Chemical riUMEMlgf of »orsaMcr. Water: 

6.    t^-rrv  ir practur^ fr^-sure 



XV,    O*ology 4 örohytipoirw. eonttnu^d 3. 
E.    Qoohvdrolor-. fr#jih m%fr •njlfrrt In vlctnlty 

Thick* 
 liiat PfP^n   üt&g Cnaraef r rn—iol Quality 

f.    Hin«ral Rctource» (oil and «at. cötl, •»rinaa, ate.) 
:;itU  |g »ln»J r^araullcany by Norton 5aH Cowtfipany. 

V.        Wall i«i«i4n ana eon. truet »on 
A.    Caaimr, Tut inc. and CVntm 

HcJ» nMnr or TMlag Depth        Tw I «Mounc 
-fi*«* >*•*   / 4 <ra«i«» »i 

£u££|ee. 
Airs        5«»t of Cynent 

Ifitfad1 

Injection 

Other 
^escribe Cotton hole cc^pletion «.»thod: 

47G 



V.  Well design and BOIlftmotlon, continued 

D. Packers, Centrallzer-,. mil hM(1 oaulpment. etc: 

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

B. Filters 

C  Pumps 

D.  Other 

VII.  Cores, sampler, i  L0S8 

A.  Coring, 
Fr^       to  Recovery 

ii 

b.     I'rlllln. 

.Drillers Log  Prtlllng ti»e 

177 



VII.   —      Cores, oanples, *  lor-.,  continued 
C.    Other locc run 

 ftotliunty  Garm* ray-neutron 
SP 

   Temperature 
 CaUP^  Cement bond 

Other 

5. 

VIII. Waste Characteristics 

A.     Industrial Process  from which waste  is derived 
 Hydraulic  salt mining   

B.     Physical  ft  chemical Description      Sodium brine solution 

C.     Volume _Jjj3pO_-   2,500 bpd 

TX.      Prelnjcctlon waste  trc-atment 

47S 



6. 
X.  Woll operation * opyratinr history 

A. Tcstn 

3XSL Duration Zonos t^stod 
r>escrlptlon of 
tost ronultc 

B.  Treatments or Stimulation 

Zones 
Treated Treatment Method 

Description of 
Treatment and Results 

C  Injection rates and pressure." 

1.  hate 

DateCs) .^verafTe Maximum 

2.     Prcaaure   (well hc»ad 
Date(g)  

 X bottom hole_ 
Averaro   iravlty    "aximum 

V.U 



X.      Well Operation « ipMtfc« i.morv 7, 

t>.    Description of optrfttlnf rropriimf: 

E.    Oporatlne nroblema:     Rone 

XI.     Regulatory aspects. 

A.     Construction reaulrenents 

i.     Monitoring requirements 

C     Restrlctlot.3  on operate nr, p roceduro 

MO 



I« 
XXI. Lconoric« 

A. tttal «no mat co&ts of con«truot4Cti 

t-. Operatiii^ costs 

XIII. Source (s) of Information anu Pu^lisaeci Referenct. 

.Written cormnunlcatl on. - Kansas State Department of Health 

i!!or^orL^^^o^an^L^1_j^ItacteclJ but company policy prevent- 

ed release of information. 

rsi 



«TU. ftU 
.* 

XX.    W#li loeatlon (Ural deaertM^on) 
Location;     fVr.t».r of no:'.'   [ U£j :'W   :/♦!,  HÜ  l/ü.  ;. r.     .'. 

III. History, jyaten planning,  crn'truction H operation. 
^arnlanJ  thTWI g    bhgj -   g ta £j   j      corpr.f/,  Tgrri   R».-.ournc;^   un'i 

i»4^j   bj » |aci nical  a:,.-L.;*--!' .        • .l.  w.   üockhold  (con:-.ult.fint) • 
and Oervay Drilling Company dea '.-.M.-.], olan.-ied,  and cjnrtructed 
thr'   ^L   Fc'r: aSJLJ^SJlSIlSSigLZJ^   ^'■•'^'^',' "'^   .■u(;.;urrico  (Jlspo-al. 
^ valuation  or thejbor^J^^c; ••_•■,_. claj   oll wag   alao  conducted. 
Ä ohow of oll   ij-i the  con ET] OIT at sand  at   »22^  to  5001  feet  was 
t e " t g d  a S   the   r q. •,._ .■__o i 
The well waa   completed  Ai 

BOD i u mentedj off with 100 sacks 

)68 use   la   standby  to 
accept ^nier^cncy^pUL;   or all Pj^tefflugnt  to maintain 
production.     Plant  effluent  Is  7^0,000  gallons  per day 
well  capacity   exceeds   500,000 Kpd at   lens  than  zero wen 
head presaure,  "' ' 

The 

IV.  Geolopy ?,  Geohydrology 

A. Regional geolo^ie setting: 

edge of the Anadarko basin. 
Ford County is on the north 

482 



It. I •••ftfhtroltcf, fttttllMÜ 9. 
OMloflf MmHtMm tf "•♦» MIU »mirtt** »-? «»11 

^ ,^  ^ » 

t^th TMtli 
lUttOl 

f»tif>i»y>»awlw     j?»*'    ^«     UtaJOHr   ^4 #h«S» 

lini1"f t^nntylvanUn    »t.^     ^f    ttaoticw» ar.i »nal» 
Karsli. »•»nniiy l. vtlan    *;^0    H      i;j>»»»>on» imd »h»>» 

pnrnyg t». ttlth o*'. »nmr- 

ggJrV 
Klr.dcrhook    yiaalnjtj pt wn    ^kO Üirrrtonc,  cürrt t  an I nMi> 
Vlolft Ordov'.clan  fl?    do 1 oil*..•,  ct^rt t nr.tl    hnln 

C    Geologie ncjicrlptlor» of tr.|.»ctlon unltf A nooalbi* urlta 
not  In u^i» 
Rock Unit 

Character and 
Areal  riatrlMitlon 

Arbucklu OrUovl '•'. .ri  [       '-(^QV    dolomjtf,  rcrlon.il. 
I1strlbul».'d 

D.    Engineering deaoription of injection units 
1.    Porosity:     15% vugular and fraotus^d 
2.    Permeab 1111y:    ve: w high 

3. Original Reservoir Pressure:  about 2000 psi 

^.    Keservolr Temperature.   ]130
oF 

5,  Chemical Character of Formation Mater: No analysis 

was made, however other analyses show the water to be saline 
and to contain 1L>S 

483   ^  'Kcservoir fracture Pressure 

(continuation of IV - B) 
Simpson    Ordovlclan 
Arbuckle    Ordovlclan III*    ell    ?0l0IT,lte. chert, and shale 

5Ö20 6Ö7 dolomite, with porous zones 



IV. 
I. «ttlfoft I* vuiailf 

■^ 
__^_ ■•■■       '* ?>*»»  y»<»» 

r. HtMrtl *tto«rt#t (ell •«M M«. eoal, ^rin»tt •%#.) 
' • % • - •• - __z .:,;  _ _ • .  ^ j_ _ ^ •    :.r%m 

H^rr*-    " '     ' .«» |p f!|V*>p* 

V,   Well design and construction 

A.  Casing, Tublnp, and Cement 

Hole    ;-a^nr, or Tubing.        Depth   Type & Amount 
olze   Weight ft grade Size   Set of Cement 

Surface  12 1/^in. 2jt| j-55 

Intermed. 
SS/gln. 165^  550 sacks 

Injection 7 7/8 15|    J-55 .5. l/21n.     5835       125  sacks 

Other 

Describe bottom hole ccmpletion method;  open hole completion 
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*•    fell IfHp Mi 

tl.    OMtrtptlMi of ««rfM« •4^ir*fit 
••    KeUtfi« lam» § now Itiwt w. In *lmi 

C PuMpa  wgll »hobl.l a^c^pt r ojt ono nlP.! m gallon 
p#r day w'.thojt «n injection run» n | HTf, 

0. Otha.« 

VII.  Coros, sampler, ', Logs 
A.  Corlnp 
Prom to _Recovery 

n 

it 

B.  Drilling Logs 
 Drillers Log 

X Sample log 
JLPrllllng time 

Other: 
485 

I. 



0«   Ol**f Um rm 
^ttlttuiif tomm f%9'mmlfm 

tritt. M»*I« CfMirteurtttitt 

A.    tMMtrui froMM frop «misti «Mt« It dc Mvt« 

|mm dilute »u>. frfgh wn'.or to ^^rr?* m^Mcr    rr'.r.r to 
ri>  »o >..    ■    « >i   foti .     i/ii  * rr! ^n1?! or. t;.**. 

C.    Volume        M   .">)0 rallor.» scr day r.axl-m.m.  160.000 roi 

MrXa^'li  

IX.      Prelnjsctlon wa^t^ treatment ___Wa.rto wotor ti  dlricharge to 
 retention pond.^;  norpaJly   It  will to uagd   for crop  Irrlratlon; 
 except  when stripper tower is   Jnoperatjve.  then  thg waste 

will go  down the wo 11.  

486 



• mit •«»••«MM • 

.1 

(continuation of X - A) 

6. Upper & Lower Arbuckle 

467 
7. No capacity vs oreaaure teats taken 

15,6*0 gal ions p»r how» or 
373,900 tallona p«r 4«? «• , 

iljsi'u wSr"*"4 "W,'M# r,•M•, 
1M60 tallona p#r hoor or 
J33.**o ganona p*r 4* m 
10,3*'c Bairala per <t*f «tu 
stimulation and short torn 



• • .'-rr 'i 

mmmmtmm 

fWH 



8. 
XII.     Economics 

A.    Total and unit costs of construction      I7^.000.0f) 

B.     Operating  costs Hint  «v! UMe 

XIII.    Sourca(t) of Infomttten and fuMlth^d ««farvneva 
jtamias Stal«» Hffilh .^rar'.arri 
Trrra aaaoorcaa. Ina, aa^ociata 
Inc. 

»s'tivi. 

\hU 



weit rxu wwn* 

I.    Op#rttlnc CcMOftnv i 0#n*r«l WU Location 

II.    tt»ll 2*t«tlofi (Uftl «••ertirtto««) 

111.    aiturt, •?•!•« plAffMini, «omtrMtlam t «term«!. 

. 

rr.    «Mltcy I OwtiKf lo^f 

fr^    ra^itfian to i*i*\~   

ISO 



t.    O«eloftlc 4»«tfrt»t|««k «r roct wiu« »«f«»tr«t«4 »f «»11 
■Mi tt»tt  (QMU«rtt r«lw«i tfWl^iM  »y»a        i   — t   >. 

0%%m for a#r«» 

Art #f« i* r I*  gj    i.   0* 
it Wtinmi 

• H 

*'    A1!*1* '^••^ttKHh of lr5#ctlAfi yfilff  | »o»tt»t« «rttt 
f)Ol    III   MK4f 

MM» Mitt 

,  ;' :i-iL- 

0. ■Mliwirtn«  4c«€r!f»f I«H) of tnJ»«tlofi vnttt 
I.    foro<Hy!_   

.«i: • 

I.   crtfttt*! •»••rvetr ff«s»ii^? 

%. 

». <••! niarftciT of »orootion MMn 

•.    ^«orvoir »roctvro Prontur« 

l:/i 



l.    'ron^roioc^. fr»«n «•t#r »|utr*rt In vtclnlty 

Ttitt» 
IM^ ;*tti   ««M emmm^m               ChmUH **%l\M 

r.   m Mr«l «tMi iff« Utl Mi 0M9 tMl« «»rliwi, tte.J 

v.       wu 4^ifn ana MMirnttson 
A.    Cfttliif, T\itinc9 Mtd ( 

MeU <*a«:ii« or 7«t!iif OtptH       Tw« ft 
 iiit arirM i mto       git* fci st 
^oi«?  

ifyjnUffn 

quaii 
DttcrU« toitQ« hol« «co^Utlen «^«HOO: 

«■ 



V.    «til «Mtpi tad MMtrwetton, tontiiH*« 
i. 

• ;u!p^f.t.   •Itt_< 

fl.    Ottertnten of »«rfae» «Qwtrwnt 

i.   rut«« 

:.    fvnpt 

0.    tHtmr 

VII.    Cor^t 
A 

»••   .  t 

».    Drllltv ;<s:« 
^riilgr« «OK 

Idr  otii»r   

i!ia 



5. 
VII.  —     Cortt, »MPUS. I loe«. eofitlniwd 

C.    Other Iocs r«r. 
^^.MtliilwUir Oi— ray-«i#utron 

..^.Ctllpof P—j bond 
OMfr  

tiii. iü«t« CKarMt«rl*tlc« 
A.    IndMtrt«! fr <*«^ rr«i «MeK «••!• tf dorlwd 

►liiHq»!.^  ^f fit  m«># for me ttomc». ■ta 

••    MiytlMt • fhMUftl DvacrtMtofi     trtw »oitftlow 

C.    VolMt     0 - %   . n 

U.     PrtlnlMttM ••?i» tr#«i<.Mrnt 

Ml 



*.       W»ll  opvrttlon  I  op*r«i«n    Matcrv 
A.    Tvtts 

6. 

PtftUW too*«  t*t*ma 
f>«aerlptl<«n of 

1.    Mi« 
and ii»r*«««r»« 

*V»MB -•tu 4»,000 »arr»; 

.»Ml«« h«U 

> v r r ^^ ?•  3rt«2*L_*« ■ 11 
 } 

VX» 



X«  W«U operation I operating hlttorv 

D.    DtacrlptJon of operating program;      laed DriBariiY 

durlrg Ü   Jeyglopaent  oa  Btorfir  cav^ms.  raroly  ^  
OMJUi  

• •    Operating problvm-      yf ^ 

M.    ftegulatonr atpett». 
I.     '"^rvrttoo r   :vlrenent» 

••    Nonttorinf re44lre«*nta 

C.    RNtMettena on oteratin* tmtme •rr 

1!M, 



8. 

XII.  Econonics 

A. Total an 1 unit costs of construction       _^__ 

B.    Operating costs 

XIII. Source{s) of Inforeatlon and PuMished References 
Written cortnur.! cat lorn - Kannaa Stat* IVpartment of Health 

— 

Mid-Meet  inderground 3toraKe ea."» contacted, but did not * 

reply. 

la? 



WELL PILE NUMBER             Ka-27 
ITOf —ÜWT" 

I. Operating Company & General Well Location 

American Salt Company 

II. Well location (legal description) 

Location;  GE 1/^4. Sec. 13. T15» R6W. Rice County. Kansas. 

III. History, system planning, construction I operation. 

In'talled In 1^.8. p^t-.ontly In mm,     7h^ well is  used  

f.^- dispo •;•.    :•;  :i :n ..y .Tur.lc v,ol'.  rlnlng anJ pro- 

c^?^lng op^rntl in.-.  

H. (tooleo * Oaohvdrologr 

*- Mglonal coologic irttlng; Hic^ r^^ l9  on thy Centr,1 
Mn?*n   ^Uf.   prut'-i«» ». uf iy>» .^wllna ii^n. 

V.is 



IV.  Geology & Geohydrology, continued 2. 

B.  Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column Included--yes ; no X ). 

(Ground elevation )  (Total well depth   ) 

Datum for depth measurement  

Depth   Thick- 
 Name |gg   (top)   ness   Llthologlc Description 

C.  Geologic Description of Injection units I nosslble units'. 
not In use 

Rock Unit      Depth   Thick-      Character and 
 Name Age   (top)   ne^-.s Areal Distribution 

Arbuckle Ls   Ordovlclan  3CJ01'  porous dolomite and 

 llmertcne, regionally 

distributed 

D.  Engineering description of Injection units 

1.  Poros-ty:      

2.  Permed llJtv: 

3.  Orlglal "er rvolr Pressure: 

**.    Reservoir ^cirocraturo 

5. ChciPical Character of Vomatlon Water: 

6. Reservoir fracture Pre? jsure 

4!i!l 



IV. Geology 4 Geohydrology, continued 3. 

E, Geohydrology, fresh water aquifers In vicinity 

Name Depth 
Thlck- 
nesR Character Chemical Quality 

F. Mineral Resources (oil and gas, coal, brines, etc.) 
Salt is hydraullcally mined by American Salt Company 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

5?i!    2!i!S ?r TublnS-        Depth   Type & Amount 
.-Si5£ Wejsnt & prade Size   Set     of Cement 

Surface 

Intermed. 

Injection 

Other 

Deacrlbe bottom hole completion method: 

500 



V. Well design and oonttruction, tontfiMt« 

VI. Description of surface equU«»*! 

A. Holding tanks I flou HAM 

B. Piltors 

C. Punps 

D. Other 

VII. Cores, samples, | Logs 

A. Corinc 
Prom to 

•i 

M 

•t 

•> 

B. Drilling Logs 

 Drlllera Log  prlllUi H^ 
.Sample log Qt^. 

m 





I«      VII operation I op«r«tifi« Mttorr 
A.     T»iti 

c. 

JEUi. fr«™"0» I— IMM 
^•tertpticfi of 
fit  r#«uif 

'   gw- ■■    «r -«. 

«»»•■ 

■^ 

•.     :r««tn«ntt or S'UuUtlcn 
Zon«t C^tertptlof»    f 

C.    Znjvetion rat*» and rrtnaur«» 

f.    Prvaaut« (w»ii r.«ad 
Oatara)_  

■ 

'•■1 

.bet to« hoi» 
,Atr»r«ir#    s-tvtty  ■M^M 

r>():i 



0. 

f. 
IM I f.tft«rv 

■int 

••    ^»•f nit pr«»l—it    — 

II.   A^iUtor? t«r#<tt. 

ft.      aaltortf* f^>'r-^fft 

C.    ^Miruti««.t an •»•rttu* 

ffin 



A«   tOl«l   MM.   i»t.i(   COCt«  Of   Q«n»if«k't&(tJii 

*• 0|«r«il*.% eo«t« 

uti. ionTMCti «f t*.foffMi4Uk ««w üMü «c r<f>r<iiflnj- 

WPMBT >as gomafd but ^u ^^ r^i>. 

:.«•:» 



•TU r:u 

I.   Qp«r«tln€ CflMMnf | Omrtt w«ll Ueatt« 

!*•! 

*?■ ; »'^ 

» i 

II.    «toll Ifttatien (t*m ««MrUttMi) 
_Lgj>>ttef»t    lt»ntoa Cdoatta g»nti>e»y 

»f I'.ruit«   l2»tM»* 

III.    HUtorf. Mttw M^lnA. c^.^rMtlMi I ofrrttlon. 
 ^  - J L_..;-   ^      ■   :--• 

» o 
*■* 

MM, 



•.    99olQtU 4»fertrt*(M» o^ w% «nltt pM»tr«t«4 bf Mil 

Ottw for d^rth tttermtnt •»rift  floor *T. .:f^, 

D»oth       tMtk* 
■ill (»OQl        t»»fa        Ltthnlorl« P—ytsttttw 

Or«lotrtct»r> th«!« 
rtixon ?r49mu\ui      i^ n» :y»»rtw  

i^-ISSir    'g^ M^Uto>»  
,>0< Cawbro» ra.     • ^^       >I#t»ly    doloal*» 

"Of  xr tt«i« ■ ■ ■ - ^ 

foot Ifitt __., 
, ojrth       TMfk- r*ftr*ct»r and 

*£ i**l -til ir^.i    ftPibut»^ 
t» fofr ^rdwlefw     To» f ndtton»»rog!ofMi;|y 

4ltirtbnt»d 

nod) 

0.   kflMiitag dtdortbion of tnjoettofi «mtit 

*.     »«» Mf     :r   ?/-— r-,. <r 

*• '•      ,r«-rtr •» »>miUofrifiior: 

.VJ7 



nr. 

JOU. 
T>ittV 

UL 

r.   niMrti MMMI^« (oil «14 tat, t«a, «tHiwt, tM.I 

•■? 

V.       twil <W«tfn ä-^ eMMtr»«* ion 

Mot« 
LX»^ Uli IJL 2L 

•rk?!3£lt 
 . ^'     ^r»^ 

Mi 
j i   r f- .: TJ^ 

Qthor 

^••«rlW tot to* ioU  c^Utlc«. »'t'XNl;     earr   ^ir 

:.f s 



V.    Mill itttc» •** MM«i%rtlon. «Mt 
n**4 »qwtptnnt, »tet 

fl. DttcrutlMi of ««rfae* «^ut 

i.    nit«»r.- 

C.    ri«g»t 
c    ^    • 

0.   nihmr 

til.    tor«» 

k,   eortac 
• BV««»wrT 

_.  9rUUr» !.©« .Ortlltni \zm 
•'Hhrr   

W 



W.  —     Cw, ftaru«, ft lo«», 
C.    Otli^r lots nm 

_0th9r ___«.^  
^111. Mist« Chorortvrt^ttct 

Ä.    IfMlMtrui rrotoat trim «hteh «Mt« t« 4rMv^ 
.,. 

»•    Hqrtu«! | thwttftl CMtrtpttoti       » >ttc w<r»>t>r 

C.      V«lMI» 

II.      ^r«lrU*«tSan %r  «• ^r*«t«k»rt 

SfO 



1«      MüU •»•r**«*« | 
A.    TMI* 

« 
••^•«1«« M ••.•!> 

«-^^ *"*** 
••-r'.Jt Irn   Of 
fit  fitlti 

B.   Tr«ttr«ntt er 5ti««tatton 

Oevertptton of 
Tr—tP»nt and Vtnit^ 

C. trU»etsofi rat*a aivd »r««turrf 
1.    Mata 
Data(a).  twmrmm 

m 

n 

data(f) 

aii 

h',a ^^t^otto* hol« 
.A»^ra## 

• 

511 



!•      «til opvrttto«! I e^#r»ttn# hinerr 
D.    Dtttn»tto*i of or^rttlft« rrotri—i 

I.    Op^Mtlnc 

••    NeMtortf* 

C.    %ttri«%io«8 on eo*rattne rrve^durv 

M^ 



s. 
III.    ItenoBliet 

A.    Total ami unit cotit of eor.atructloo ^ 

t.    Oporatlnc cMtt 

lit I.    to«r«o(s) of toforMilon and fobltthad ^•ftroneat 

513 



WELL FILE MM» Kentucky Permit Ky-2 
RIR #2i<576       TOFT 

I. Operating Company & General Well Location 
E. I. duPont de Nemourc & Co., Inc,  
Loulgvllle, Kentucky 

II. Veil location (legal description) 
Locatlcr.:  Jtffgrton Co.  Carter Coord. Sec. 10 Letter U No 

III 

9P1.9 FSL t 2763.^' F'-I. 

1X1.    History, system planning,  construction & operation. 
rr>nrilt  arpllc^on -  
Permit grant» i -  11/10/70 
Well  spuT.iO'l -   ?/6/7 

Voll corcp'^t^: -   3/30/73 

Wei:   teg*.!nr -   3/3 1/71   to  6/27/'7i 
Injection ftarted -  hiV^  not,  begin  injection as  of 6/27/72 

XV.    Geology .'. Ceohydrologv 

A.    Regional Kw-ologlc setting;    Well  y   located on the flooq- 
plain  of the Ohio Piver.     BgdrgCk  is  the Mew Albany Shale 

r>wer Xlaslssinolan) 

514 



IV.       Geology  & QeohyUrolo*y»  contlnu»«! i« 
B.    Geologie Jescrlotlon vf rock unUt p»ntirtt«4 tf vtll 

Rock Unit (noolo»»lc Coluffn ineludr«!  ■— t    |    m^^Jl» 
(Ground elevation    ^W       )    (TdUl mil ^—*fc      ^>>        > 
Datum for depth neaffur<»«rnt    <»ny JanHltii *4y  

 gg      ^21 ^rt&_JLill  Name  
'   See  attached  sb'.»et 

c.    Geologic nescrfpüon of iRj^etfon «rlt» I «ottttt* m%** 
not  in usi« 

üfiss A*.0 iKsi » IM  
Knox Ord-Cam.      If 10* 
Mt. Simon Caa&rlftn     ti0!•6, SS*' 

£1 

?»#-ij;|l>f>»«<ii 

Injection   ijs  taanr.c.i  for  l'," K: ^x -     Ttyc»|;  j;;»*   *f%i   4   . :* 

D.     Enplnerrlnp vieacrlptlon of lnJ#ctton «nut 
1.     Porosity: 
2. Perm., ü Il'tv: ^.^^ 
3. Original «eservoir rmt«mi 

>.    Keacrvu^.r Ter».eraiur».     Knc« n*»f 

5.    Chcaloal n.aractep of »or»««ion Vtt#rt JMiüilu. 
^f_water_cj,-aincd fron DPT 3.3VO to ^m..  fe^l 
solJ.ds 21.coor.p:/]> pH J.r. Wa 6.300n£^. ca  ^»^IM '*-   ': 
IQ.OOOmf:/!.  SO,,   ^lon^/l  

6.     ^er.ervoir "racture frvtwni^ 
but brc-akdow.   B31iH3 xa8 noi EMgtÜi    >üi   ' 
aoout  b/jCO feet gii  repoMgfl I» ^"."^J!; 

SIS 



Mft 



V,    Itoil d#alsn And eonAtrurtlor.. continued 
•.,   P«cic»r», Centnlt;#ri. wSl n*«d #qulf}««ntt «tet 

VX.    D«tcrlptlon of iurfac«   «qalpnent 
A.    Holding tank« 1 flow lin«s 

B. PitMrc 

C. Punps 

D. other 

VII.    Cores, saeplcs,  I togn 
A.     Coplnc 
"roiu              2822               tc 2635             ^•eovery 13fi. 
■                   41109 . .• . full 

Ktf  iia ;/;jr. 

^J5 
Tl«         «7«8 

rn. • 
fu;; 

W93 ■ i^rt. 

. B.     Drilling  Log» 
X  Drillen Log 
X  Sample log 

Drllllnc tine 
other 

an 
A total of 16 cores «en taken In interval froo 1153 to 
6008.    Only cores #10 to «16 are listed above. 



c.    Otlwr logt 

f. 

ri9*r^tfiron 

nil. m*u CliflrM%#r.»ilM . 4«tt  tf^t^t..   U^-;«*, 

••    Fftftttftl  I ciM«|f«l  ^«erlitten       vi**  ,>  »; tr»f> lorU 

.i. i.;>3.1.-.   .* •    mBimMiyo% >"*i>*,>tfcr* ^^^ 

0.    Vol . '--    -    . _..     '„i. -    ^'   '   ' 

II.     rr*lnj»«t!on •»» • ir««ti^rt 

SIS 



1.      Wll •pOTtttM i et*f*t|iMi Mtt«*rr 

Jt£ilsl 
•JtMm  of 

Iff! mmM 
r*» wmr*  r*f» tm %*m  'ni^rwil»  *l»g«»^^.  <I|<MI>S.   It^c-i:'.^ 

^n  ntlli n%o-WT        i%teM#    v f>' 
^l'-  ->*'* ^11****7 ?ltg» *    »Tvry 

ft«    TrvfttiMwii «r fhiwilif im 

»'. • 
xasacejfifLti.  _ 

Ovttn^tton of 

»4gC»e* 

« 

C.      tfg#ttlOII  ft»*»   MM 

1.   Iltt« 
omit)  

t.   fr»«»«r9 (Mil ti^4 
taM(f) 

t«M0«   HOU 
_Atr»rt/# 

M!l 



t.    ^»rttln« ^ro^-r'*» 

i.    *t«*.itor?«f rt^ir*4»!»«*» 

C,     *«tirUU?tv>  or cf-r*''««! rm;*44r» 

r>ai 



•i 

A.    Totml «MI mil eosti of ««ivtr^ctton __________ 

••   Op#r«ttnc to#> 

tfilt.    S««re#Ct) of InfomAtio« And f«i»llth*4 ••rvrvn«*« 

• ••• 



*v 
■k Ml H 

• 444 • 

• J»* 

^U^fU '«««tie» UMlM 
I4MI «M «««fit 

IMU «M tt«nU#« 

•• • I»- m* 

m* • in- •    Wt* tw Sn«i4B tot«rtU «M lf«MU 
m- ■ Mir ♦     •!• M* ftriMrlc«» SMU, iMMM 

«ii«rft4. tiltoitM 
IOW . 1110* •   Ml' Ml* ifmm MMM 
nir • lur • m* M* ItM* llwr ll^«tm« 

IW • 1JOO* • IW«* m* MMi Otic-.«'. 

iw. im* . iri* M* M. Pt4«r MMM 
inr • 4m* • ii-' IN9* 

•" 
lit«rftt 
(frtctvrM tM 
C4««Mi   ». Mrt) 

4M* • MM* •Ml* M* '•• Cl4«rt •il«MU «M tMlff 
mi* . mo- • Mr M* Mi s*» S^4»t«« «14 tktl« 
Mü' • MM« • MP M* »n >MM i«f«atl«t 



W.D W Wo. 1  £NOX COMPLETIOM 
t 

:KJ;I 



•TU, rtu m*m*  •    tonü 

.t»_J« #nyo»t j*»—gii^r* l fo . tnc.  

"        »ill   lM«ttMI   Cl^ftt   -.♦rr'-.f-r.) 

■        ■■■'j I ■,^.  -■> '■ * . i*       ■ >:>■•:-,. 

--      - M 

PW i*i      <« y?« * »j. 

rr.   o#eio«T t 9«**v4ff*:*;V 

A.    Mflon«! ««»lottt »»tUi^   M..I;   !t   locate ^  »^   flf. 
jUln of  t-»    Mo  M^r.     ^i...,        '. t.  .^   A.ytVT   g>aSf- 

. «^r y,^ ^|f laai^^. ——^——i—_««. 



t.    O«olact« 4»««rt»lt«i «f me* «nit» »#«i»tr«t#4 • T «»11 

(OTMMi •l#wti»n I    CToi*l «til <—*fc > 
9%tm for a»i •- 

itt litt) —»        nu^mff r*.***tu 
»ot f#t  »^iU^U - 3— ^y| 

C.    O^loutt *- •«rm' >«i of tr4«99tlM «vtttf I Mtatbl« «Hiltt 
not  In «** 

Itelt, 

u%—uekl— u mn rmnwun 
iÖSÄ tr*_'~C**  «M^lLlI. 
yt.   'imgn Ck^t . » ■» *        -  • -  t«nfj»taB* 

■ - .^— 

D.    Ififti»**r!      4«t«r*MS<Ni »f tnj^ite«! «iltt 
I*    fopo<it»t  

I.    Qrir!i»«i •«'••nrofr Tr   i .r»i 

!•   fa—rtiutr l#«^ntiifsf 

rggiLj.^a"3,l»7 JüaipU t>ry iUtinr *o that r—^-c t ^ 

*.    Msvrvolr *r«ftiir« fr**«twr» 

:M:I 



I.    OMtortr»!«** • trvth vtt#r •^ifen In vtetAtty 

Thick • 
 —li ant BKUUC CMiiüx üUUT 

f. Minmi P#»( irrtet Coll «id CM, CMI9 ^rtfM «. •%«.> 

A.   CMIIIIN T«I; /, «M ^9mm 

>*rtiri. 

laaniÄi. 

'••. ►•r 

J»«crtt« totto« MW c&«put|^ »^M4;    OP** h^W 



*.    «Uli «»ttcn an« MMtrMtUn. MntlmMJ 
•.    H«k*n. f«ntralit»e3. mil MA4 «fvlpMnt. »tci  

Ä.    HoMtnf IMüu I fio« ttiitt 

t».    ftlt»rt 

C. 

0.    fHf*r 

A«    OoHnc 

►.    Orii;ir< joft 

L.a^i# tag  niltp  



VII. mm      Corvs, sanples, 4 ioga, continued 

C. Other logs run 

 Mesialivltv X Gamma ray-neutron 
s^  Temperature 

_J Callper  Cement bond 

 Other j-ynergetlc, f-NP, üennlty, ^orohole cojnpensated, 

VIII. Matt Characteristics son-,c -L'v» J'Jal 5nauc^101'' lateriog 

A.  Industrial Process from which waste is dc-Ived 

B.  Physical ft chemical Dcrcripticn  aqueou? Viydiochloric acid 

«.lutirn navlrr    ■\'.!-.um cone, i.tra I Ion oi" ?0wt. ^ S. G.  

l.;9^. tern. 1 i>"F.  •• 'Mj v::i not, ir.vo ror-p than lÜOppm 

C. Volume 

IX.  Prelnjoctlon w«-'fce treatment 

5^7 



X.  Well operation & operatlnp. history 

A.  Testa 

Type. Duration 
Have not received 

Zones tested 

«. 

OetertptlMi of 
fat Peeulf 

B.    Treatments or Stimulation 

Treatment  i-vthcrt 
Zones 

Treated 
D^terlptlon of 

C.    Injection ratot and rr^-nure? 
1.     Rate 
Date (3) ; versf*. 

H 

It 

H 

2,    Pressure  (v/oll heavJ   
Date (a) Average» 

•i 

i» 

<i 

n 

R 

«01 

.tOttMl boU 

5^8 
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XII.  EooncNRlcs 

A. Total and unit costs of construction 

B. Operating cost- 

XIII. SourceCs) of Information and Publishsd Hefsrtnces 
Kentucky Geological 5Lrv#y 

530 



•• 

••••♦•©*. 

11.     *»U »•.    - , 

»• 

111.        «ten. »r - 

 c  uiacA 

1 

• 

mum latft» 

A. 
,*    ,v 
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•^l! 
.). 

T»\  If 
^ ••I* tot !•.• 

.     '   -   V ^^ 

— 

f 

— 

m «L 



J. 

>•« 

r. (oil «n* fa«9 eo«lt ^rlnr«. .-e.) 

^.  .    r- 

f. «N.' 1 4* -. • 

r %^ • n* . K 

Mo:* 

IVl/ 

•. i r-'t.   Ao/. •       i«. 

t    ■ 
- i 

# 

.«.- tlift en r- HP 
«ÄLkJP 

«fiwtil Mtt* 

:>aj 



J«i if /        *•- 

>. «i  • .   • ;- 

"   - 

;>. 

^■■V I ♦ • 

fit«        r»», 
A. 

■ 

^tl. 

:»ai 



9. 

f111, Hiil« v 

m%tJt9mt»rm%ur9 

1 m  **%tH *•»'%   •*er *94 

*        «•• . 

• ; - 

C. * ^ 

.« 

4IMML -»: 
A«¥«»iiL«        • ii 

53% 



.-JbK BMlft. ^.JtanLiBttA 
^»•»rlMtofi of 
mi rmm. 

. 

0.     bM« *r. 
1. 

••8 

;.    i 
ft«;«-««     " 

into*,!«! 

sail 



i 

of 0**r«tl«g prtgrf ■ t [tn ^^u« 

t.     O^'-MlAf »N»lM«t i^ m MUM .« 

-•u 

A.    OoMtnM.'ofi rt^iirwiwit* 

AMfei*—_-_ «... 
;,   .*# ie^ui^x 

C.     fttffltlct r«.JiMl    - '«.A«. 

5?7 



ts« 



-. 

I*    <>«rtttt«8 urn u^ti« 

!l.    ^11 It^atton llHtl <i«««riMtMi) 

41JL. IfeSS AAUSMC 

^•rj 
«rtns^ 

TV.     0.^*,r!»y 

■ 

• i ill 

v—   %.0 

HXI 



••    Ovoiogi« 4rt«r*. -tie« •( roe« w Us f#fwirtt*4 by wll 
••tu nut |C««?"te folgrn IvicMIN -y»t no «    )■ 

Ottyft for tvpth BMlIWi      ^ -t^ ry^f 

AtU. 

^'A • -^.TiA J.^ no 
AM« and LUM wd Stfl» 

mi si«;« 

jaa UM. 

ixm 
\f*. ^ t*mfJ**U 

n* SMU MX s«4r th*u 

y lu^Jl 
C.    O«oloeltt ,WMrl5»«nn    r   lnJ«t%lMi units I nonlblt unit« 

net tn  HN 

^ •.       T^.TV- Cb4r*et#r «nd 

fcMU^I fO M ■lirJb,Ty i ,iA 

0.    ^n^ln^^rinf d»?c.   T lor    f JrvJ^^ticn unit:. 

2.     P«na<i.lllf ;   J^^^J  
3       Tictnal '«•-«• UK. 

1. . .fv. ' r   . • 

CbMdMl dm .      r    r ' , on V'at'ir:  iQ.nfy pn^. CT 

6,    •*&. •»r\-;lr    r. . ' :« lurt:    dCO PSi 
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IV.    Oeolocv I O«ohy<lrolocyi eontlAuetf 3. 
E.    Ooohydrolo^v,   Frttll water anulfers  in vicinity 

 ^a^e        Depth    r.sjiq Characf p Cheialeal Qufcllt» 

:'.     Hircrii  Hesources  (oil and /ra.-j,   coal, brintli  etc.) 

ro ineral r« öU are reported in the vloinity of the well 

V.        We 11 de^1.pi and sonstrui.11 i on 
4.    Culngi  Tubing,  and Cement 

Hole          Otsinp or Tubing; Depth        Tvne & Amount 
.^20 Weight ft grade  r4":\....     Set        of Cement 

fctttigi 3.1=3i4l, LJL N ,.. ^._  S--. / & 200; __     Class A - 200 SKS 
Intarmed. j^T/g.-; ». A.     H. A» .„„. y \/2"    2069 Class A . 310 SKS 

InitCtion     5* 4.5     J-55 2-1/2»       970 Qnick-Set-75 SKS 

Other     None 

Inscribe bottom hole completion method;     Cftsi^f pyf^fei on» 

541 



V.    Well design and cciatructlon, contlrue*. * 
B.    Packers, CMtrtliWVti well bend ^tulpatnt, •>• * 

VI.I, 

VT,     Description of rjurfaco <•!.ulprmnt 
A.    Holding tünka & now lines -.9!a<,|C£j^Of^^f«!*^ 

 fioM JiaM  

B.    Pilttn    I . 

C.     P^os J^LuI^OriP: • . •-— wm 

D.     Other JhoA, 

Cores,  j?:'-..rlfcu,  *. Logl 
A.    Coring 

». 

H 

i 

  — 

— — 

B. DrliV . 

M. j;r: '1 .r 

UP- ßnrvle U 

•-• 

.■SU-TlIilnf ill 

5-1^ 



t»o 



X.       Well operation & oreratlm* history 
A.    Tests 

Type Duration 2om»r"  tested 
Oeacrtptlor of 
test result:. 

Tuhtng Jifil_C5ccrifö, M^M M fomrt 
to be intact 

l-^lL rec J£d5ä_. .Tyk*.nJ w» f9Mr.j 

i? III lnU?i 

D.    Treatments  or Sti^ul-rion 

       TrMtnent Ilethod 
Zones 

Treated 
Description of 

Tr'iatr.tT.t and Pesulta 

None 

C. Injection rates and pressures 
1.    Rate 

Date(s)    k\ iigttatLJ.957„ J5 i;   ' ;';; (TQ • "     Maximum 100 GPK 

tQ pr^He^lr. __ 

2,    Pröösui e  (w' Ll  he 

Date (8)^.^^181 121 

to present 

tdshttt ir; L90 PGI bottow hoi«  
 Average .$QQ PS3       '■■laxlmura 7oo PSI 

'^ i ft   dürj ng_ 

  3 n jept ^PAL  

dmrini 

Injyctioig 
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X. MI opvrmllQn i ^iiaim liUtopv 
5.    rw»cPSptUn of t nratW rr 

I. 

Ui -» «L»ll 

XI. 

A.     Conalructlcn r   . .u 
■I -\i. ^»Ji. <ÄK»f fcJMUf.        9 Vt t—tft^ t« Uw uOfttwi 

 «at«c—"-laiLaclii y." ^u   naijju.^ly *n rr.« t^in^     d tho —lag for 

C.     -eetrict ons 0r i«JMrr     ..   , 

#■- 545 



III. tot«»!*« 
A.   tota i mitt cwttt or 

i.   ^•f«iiiit cMtjj^m, 

f. Sourttt«) of InforMiDr v* ^tlit«  4 Vfcrvnovi 

546 



ru. * 

1.     ^rff^ com, > 

JLU m 

. 

■ 

The well 
uplift Si : i 

_Kra^hlo a I? c t ::, ■, 
j le1st   - ine  a 

• • af. 
t   . («ftfeetfl «rillint 

tCA-ths UaUäiSr* 

•m  kt» 

^nti-L 

 LIIL .;^r     ■     The  :-trr>bi- 
-   .     -■.     id elavs  of Wipgeny t^  
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••   C^i^t« .. or roc« nlti *>mtr*f* |y Mil 
,#»      t;    no a   ). 

teii« for iM i 

f h       Jl 
lie—iirvry    iwif—»rntwu 

C*    ÜJ1!?^1 'f '      w-t. lno.3^> unit» 

• t 
Mr- ^ (Ntf^Htf and 

***-^'-    .. .. . 
- 

D.     • • 

1. f. 

2. Pi 

J. 

r 
u-   .   .. 

uax__ 
*>. Voll 

-          ^tÄr;_UMBfljaUjL__ 

6. Reservoir P] :     -.,.:,re.   mo psi 

r- 548 



IV.    Otology  * 4v€t, p .      Mit 1.11*4 

I.    e«oii«4rol. Mitfr «ft* .A vUmitv 

.,; :-.•. V. 

.    tUncrs 1 «•»ourc.»» 'oil ind ffM, cotl, ^1n#tt eto.) 

«^r  
'»w  ,l_i-. ... _ ^__    ".        In tn-   v   ^ of t.h» w»^!. 

V.       Kei: toi,,:.- And e<   itr M    i 
A.     CtSlllg,   T«   . ■ - ■ ri 

Koli 
Site 

Surface 

Intenwd. .- 15! •   • • 

De] v 
Set 

Typt .f> ftaeunt 
of Cement 

c 300* 

.   a« 
Claea 4 » 300 SB 

„;; m« 4 » 700 8Ip 

Igjeotlon 2ßii_      121    .  8-S/B« ^^ Class A - 675 SKS 

Other 6-f/6"   Tttblng Bwang at 950« 

Describe  bottom hole  completion "'"'. '^„Casi^ perforations 

549 



VX.    Detcnoticm of turfac«* «vjij>9«ni 

KlKLJUüwC vr^** F"1'* ^""-J 

- 

C.    Pmys »j a. 3 ^^                      "1 in'li liinii iii— IM 

    - -i«ijaKfc:u_.  

D.     Other _&CJlff_ 

VII.  Corsa, »unples, 

A. Coring 
From  Nciv; 

& Lc . 

■ Recovery 

B. Drilling Lc gs 
.So Drillers Log 

Hg ^Sample log 
Ho Drilling time 

Ho Other; 

5b0 



5. 

VII. mm     Corec, tanpl 

TM >Bl«il Otra« rav-.i*utror. 

Cftllr • • . . -  !?ond 

VII I.    •    11       O.ATV 

  x -ni'     »rw    

......  -  
r. i  .>  

 ::^..c      <;,. •.     troj worm  
  ■•        IfOvm .  
    a ;'       .    ,  ._ „   
 gO^ mmi        00]     i;.      _        __ m  

C.    Voluac       ''P:',.         ■      '■'-        ■■: ■.  •'■    Thla   »11 ^ wyf^ *^> 
 ilrt A ""f^* üTMIII f11 «4    •• ty.onft flT h>1m nwid at > till  

IX.      Ppeinjection waste  treatment   , i^H control, wptte twk trtfaawi ^ 
Mli>l>«       ^  

551 



6. 
X.      w^u op*rfttlun t • history 

A.    T^sts 
Lescr.ptlon of 

 23C2S Purttlon 2cn»8 test-:. t*»t result?  
 ^'MnI       ,    fl^ rfor«t»4   Tublr^ mm found tc h»vw 

3.     I're.itMents  or 
01 ei 

Treats Mi 

None   

Description of 
-;L5ji.'':''     '" ' ■ ^tment and Rssulti 

Injection rates and pressurta 
i.    Rate 

Date (s )^"ajQijar^^ j^2..„  A ve race .,„ ^rvi, ■X'-l. r- x3nun.JZJillXaL 
:'l 

•,ien) M 

  
it 

2.    Pressure   (well head   Shut in r350 P^Ibottom hole 780 PSIG ) 
Date^-jJaBuai3^J.t;':..,. — Averai ■     600 P?I   M^lmma .eoo FBI 

Aa BreBept   jtorißg.      "     „Jisrlas»  
    „ ■J.rLl^ct^ofl       '        ,. ^injection 

Oo^J 



7. 
•       Wcl1  op^rat: ml ...        t.,r.. 

 Jttl LJb ^*t'' ss. i i • ■ -  • ■ •. 

XI.    Regulatocy aaptcts. ~         

A.    Construction r«quii'ements   -   •    ^ 

 Mrtar iimli,   rnmingj»i «««ffiit la:-:. of „ ■■■. 1;«j» 11 cmng to th« _in^9ction_ 
 SOBUtiML   

B.    Monitoj ing reqnire^ntB^^i^ommn^rJs^ ln3»eted wasU mUr. 
 Mmitt,U<ir1ng r>t.;fch   aanuLia .toaiM£MJkhaL.tBMRg_jaid the eaa^g f^ tUblnfl Uaka. 

C     Restrictions  on operating proce-ctur vür3 

553 



8. 

xii. Beonoalofl 
A.    TotaJ   & unit   costa of construction   T^»^ aoat ^f «^ft^nifftiifP af tha 

 weal .ard...pirini Una IBPnrt'PWNflT ^ ).Q(X).00.   ^Hr Tti^lM P^WIBiMt y^ 
 holding »qttlpttfcnt coat appi >xla»fcely $lÜOtOOQ.{X?. „ 

E.     Or'« pat I ng cost 3    Total eont of *pst% wat^y dlayoaal iii.^2!^.-XiX^-5L£J;t3 

 par thoaaand gillons   

XIII.   SourceU)  of Information and Published References   ^na 
Louisiana  "eolcglcal  Sw fev 

3^1 



STATE 
WELL FILE NUMBEH 

UOP W. D. mu »k 

I.    Operating Company b General Well Location 

 tN-ywaiX Cfti ...ftpodaetp Qpimpi|^_  

 Stian. Caddo PftriBhf ^jj^i -yia    
 ( P> 0. Box 1,566„ Shreveport^ Louis .i wia) 

UMP 

II.     Well location   (lega:  description) 
 R15W   T iv N      North half of Section 29 

 Caddo Parish, Loiiis;! ana 

III.    History,  system planning,   construction ft operation.  

J—Mw 1, IVfi? - ^QJitiffilLtgtj Lou • ■•; ana Dep&rttnent of Cpn»«T^»fc1 on about 

"■toUUn—aL._IL-.fcll Ji i. ty>..liJ2i.' 
^—J!^;^^—19-6? - ObtainRd work permit from the Looy^-.E-MH Dept    of 

■CanM)YnrM».<fvn f,^ ftmiji   _..,  D. wM ^.Q yty» 

.3-—July ,lß.—:-^LZ.„^lo..;LiL!L..-;, .y^L.-./lT^.j)^^!^ 1:::''''      C»sed off snrrac« 
 !^^.C^M.^a?»-d. wo ' 1.  
Jb March 10.  Xy7p » Tubinp fcaatgd   ' 

IV.     0«o]      ( 
A. 

.,_' ' L 

IW*,A ITT IrtiM !M1f|j  
•     • rh*» Sab In« 

to 

'»'i'; •>«>.» 



IV. 5. 
B.    c.oloßic ■; «.JI or po.K -mitt p«>n«cp*tt«f t>% ^»il 

Fool: Unit   (■:■.•. '   •-»rn  In j., ■ r    *    ). 

u-round tltftlon    ik •      «§11 d^in, 
Datum fop cJt'pt,;)  n.'anurAmonc      pf Hek f** 

 EÖÄ *«•       <top>       um Utftolorte D—r! 
-J^'JJ.ci'x ^rMtr«    J-ir:^"«       «On«        ^ fatvi «wl .*i«V 

—i*ba>A>Ttfl 11 iL^r±k5C£.0.- ■     HO^« 160' U«y »u I 
—,Nir*t.-v •      -  .    • «ypi V)' ll » 

C.     0*: >lc -.1c  Ocjtrr' 
no \.   In 

Pork I'nit 
; n - ^ 

imttrfrh  

m i 

D, 

1. !  • 

3.    OPi   . • ] 

•< . v    -■        •'. 

f».   

• • - 

t>tm '•* W» ^ 

D« '..    MT. 

.''' K'*f; 



H4 «i|      * 

f.       %«tl 4» 

•'»"V— 

•## 
'    ■;•.       * 



V.    Well design  and constructions   continued 

B,     Packers;    ' :. ■ ■■ rs s  ''>. 11  head  equj rnienta  etc: 

- - ßöntMdiÄÄH Ji   ., ,",:; ■ :;•:■', [     , ■.,.:',.. :    : ■ . QQJU-22Ö',. I4Q!  
 Centrali gers on .,-: •lA'V &t 10^kv. ).1: ' ■... ..:•.:■    ' ^4. Q20, • Si». 5 

VI.    Description of surface equipment 
A,     Holding tanks &  flow 13nes    Underground open   top concrete pita and 

 g.t«al ntnragfi, tmk, mfell ;L_ili<;'j,. J]: •:,....i'..;,. ■■ , Unt^a  

B,     Filters JUUS  

C.     Pumps     ■• "■ ai ;.,..    coas ■       »nps A - 175 Of Injection pun. 

ther    .v' 

/II,     Cores ,  sa; .:■ i. 
A ,      Ccc ; i 
Prom     ■- . • ■.v ^'O1   v 

• r 13 3' n 
do    Da 'J I '  ■. . i.i ng 11 me 

Ot her: 

li^H 



5. 
VII. —  Cores, s&mpleß, S Joes, continued 

C. Other logs run 

-lML.°®8i9^iyj.cy l®a Gamma ray-neutron 

-IM-SP jig Temperature 

Jo Callper j«» cement bond 
Jig Other      <                

VIII. Waote Characteristics 

A.    Industrla3  Proceaa from which waste is derived 
 MMWli6tM)5>l of sy^tha^g ^^^ f9r ^ %   patroletin yf ining Induatwr 

B,     Physical  i  ohetalcal Description    Vfaste wtfrfr llft^^g t^ff fy^^ff^AllP 
 .'XpproadJMite t ■.■■..■•■ /..■ |ia 
  Ite ' ~'~" 1050 (ton 

 aM'ij  34 • 

dE  9 ,■     I2?L ..„  j   1 •'■_;; fcrcphenoi   200 ran 
127« -<*■; 'JK -or^niffig 370 np| 

'■'    "'fV 

'r,,:'"e   -■ ■;''' ' isi      yhie wall ia snag^ with tha 
 14 HiffU (ÜJPya^ ■■■   LJ   '■     ■   ..;.. ^   we  •  being u—d at 1 time. 

IX.      Pr  Inject   on   ■: 

       —Mfff    . 
Lra'., ft   '. .    «»v t^^M 
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X.  well operation & perating history 

A,.  Testa 

TVDC Duration Sones teai 

. .JCiihlUB... - jagfc..gecQydi9d  

6. 

)eaoription of 
test  results  
Tubing uas fottnd to be 
Intsct 

tree . mönta  03 
2 on en 

Treated 

Jbaa  

■•■■.-, i . 
Description of 

r  aatment f!^c,  Result: 

c.     Inje   '      ;       ■  •    ; ■:.■ ••• 

;'-- .-.   '   •  . • lull   700 QFK 

2.     Proi item hola 780 FSIQ    3 
f!axlraua   100 »1 

- • 
. 

■■ -I.:^. 
I Ln ■•jcf.on 

560 



y 
7. 

wexj. operatioi   s  operating history 

D.    Description of operating programs:    V^Lli1:tii^J/fiPlil!^ !^!iL^en 

 Mflpfri^n'?^ iR operating this well.    As a re8tiltf eontinuoya injaat-ion wa« 

 ».ogaibJ.fl.ifri.thQ.ut.iM wed for any .u;.^^;^L^r ■wiUiiA.j:,ac,niüi}Ußa..  

Operating problema :.    NQna f» ^.. 

XI.    Regulatory aspeel. 

A' truct  '     "' -- ..■-'    • BtlM tf the 
 £tllj    ..•.•■... .■ -      .:a-;rf   |      !.hft   ir^M.^ 

foroMitii 

 JAttfU ....      and t-» casing fof 
    • 

c.     testrj   ' '  if r 

- 

SCJ 



8. 

Xil. Economics 

A.    Total   &  unit  costs  of construction Total cosi. g| sfflBBXttifla at this 
 wei:! was j^proxiro&tely $100,000.00.    Unit couts are unavailable. 

b.     Operating  Costa    TotmT aowt. nf w*m*.m wt.^ H<«ps.^  iü..ÄhßilL_Cii:t^. 

  eant.B par th^Ma^tf ptT^qn     __   

XIII, 8oure9(8) of Information Q C PublJ  sd R9fer<neos y^*^ 

■ • ■ Lana Q( ]  Lea 



WELL PILE  NUflöHR 

I.    Operating Conpauv 
She]I 01]  Company 

Norco  i\ ■ i tu, •, 

SWD #2 
S JATF ÜMP 

\-\:i  Location 

Norco,    : ' Llisi« 

II, 

111 

W«H looat;'-      i" .    61        otic   • 
■ ... ii- 

Sec, 6, T.) .    ' 

Parlfh « 

Historyj 
■• . 

• sr       _ .       , .      _ 

In      > 

wii<it*>flr.    in 

•   ration. 
u 

u «** 

ou .'   • Ipw«.   but 

.    !   • 

)    tt>4«fckrtH-J. 
». ~** -«M ^w-«* ^^v 

IV.     «*' Ito 
A.      • 
ÖC'-IOOO1,    . 

:   '.   - 

.  i 

r»«!» and rUy«; V)', 

tl attuctural clU to t\ V»* 1 

;»f;3 



IV.  Öeology i  Qeohydrologyi oontinutd 2. 

D, Qtologlo dotorlptlon of rook units penttrated by well 
Rock Unit  (Ctoolo^ie Column included* «fttX ;    no .)• 
(Ground tlevatlon   10 ft.     )    (Total well drpthj910 h 

Datum for depth Matur^Bent^   ' J i i.v.- cot.iry ii:>ie g ir 

Mawe 

7or»o  i 

frtlin   2. 

Z^rc J ^_ 

[}ef3 ThJ 
■''*...   -jLui: nee a       Llthologlc Daeenntion 

L-^-Hi        —LtlH'     _   ISO*        it ■»<, ir. >?. .t--_.-_L.' '• ■ •<'-?u«'«i 
 " 1300 100» "       "       ••       " 

H H •• •■ ';y 

t.    Oeologle '-i 
net in i. 

hum _   / 

•   M   „ntr |  t. nonslMe unit« 

Oarsct'-r «ni 
l Mstrl»-ition 

2.    Pew 

3. 
i 

liOC n. 

.. \nr. Vn.tr• 
I»   fpt>n    «b4lrU   *5,i».V.  ri«) 

IO tmcoRi olldatcd        • •' Ion 
'•.'' * •   L! •    .'»Li ^nfl^yltraMr 

t: 
« i^l 



TV. Oeology r' Qeohydpologv, continued 

•'•• •ooh5 • 1 ,.'• , tro '.  Mater aquil   Ln . Lnity 

iia?1'.!? 
Thick« 

'   ■      : • 

*r7y>' 8<>twl. •.'■■' ... 

?W Mi",      '    .      ■        ' - ■ -   .    •    ci. 

. ■ ■. 

«■•tt wto bale» 1000* '.»•••.» .    . 

..    Mineral Retour u« .. Tin»», etc.)"" 
• SSJL'! ..i  .uoo'  m thu «r*4. 

J^s^—ii - * liJÜtifrSLJiLV'-^tii 

•••. I 

A. I  lb».  1-1 

«i«lirr. ■ 
j- C?gent 

;«y; ^t «jNirt#ee 

—--- . . . 

■ 

Ui&erit»>;    otto« •. j.   c 
Vi»rl».r.nr.i  .rue  1.1 • ! '•-»■.     ..s ■ 

S6S 



V.     Well dtfHli?n ariü coiiotructlon,   contlr.uocl '*. 

OiatwiH^trt g <0 ft. tatyyU en bottwi SQIJ u. of / 3/b" g^to| «nd <f 'jo. 11. 
i.>r.f.«l« on tr.f. .»ndiT of »triug. 

jjgi_l htj' • Ci"-'»^   Mihi.tg hongrr (c»i>»fnr  tr<w> wtm« »^.'V ^"2 

VX.     Dfncrr -.ion of ttirflMf «^ulptifnt (Will PI MIWI  ucu iitto bclov ayttM) 

A.     Voi'.'.'jL Unks  *   flow  liner,  «frwir" nattir t« fjijl^^i !nM afn.^1- 
UtOfft «mi r^fuK ^^''Jrr^i*<»»«<«> I««.H «ni4»t coH»ft»*! in < wry dw 

-^ puiir*,   rrwi th«>^ put»» th« m»emm wt»f n 

I.        :.r   • 

vii.     , - 

m 

i.    Hpi 111 
„J*\l\'f »IP* 

:>M; 



VIT.   •-      Corf-,   • r       -    | lec^i  eontimi 
C,    Oth«r loe»r  run 

JE-J'1 • '  ilvii»- % Odium r<iv-nttitpon 

mJLJP Tcr* 

Otf>gr ««»«■ 
VI11. V«»tt c^ 

A.    EndiMtvial Froe^ft from v  • » r!wd 

B.   r 
v   «».»      • -r ,    'i ♦••   v*'ej>      .ill.   I«   t^.-f 

V    J . ,  
I.   ««iti-fc«       "...    pa • • 

1.   c- 

4I.J MR ' ... T* 'it 
n: r 

c. 
 Jsli 

i m -* «t       > 

ri«i7 

5. 



6. 
X.     Veil eperatlap I opcrttixut hlttory 

A.    Tt»«»  t%9 t«c«rtft) 

1X££. rvn^'x iT^tf 1^^, 
OtaertrUofi of 

v* . 

I.   Mv# 

■ 

-■ • 

■ 

9*9  #«»«« 

i/i/a? IM CiL 

f#i>/af 
iilXfiJL 

JtUBUA. 

:»i.s 



T, 
I e**™* • «A i e Uli f««t 

... ........ 

t m» pm*^»     ' 4 *II^ fir« «tttr. 

•     -«•mtlr^ ^fw >tt >ii tt *» 

MMg»! 

"i l~i 

* i&.»< 

M^l 



I. 

mij    i—ti< LJB s ?'':** * •■«.*-' ^fit* 

••  Titinim 

iT'yii» iKK*4 ♦ Wy&H 9i f|<     J^PJJ^ 

*''ii. iofftf i #f 

ti 



„.. •. I 

ii, 

... 
■MS.     A       ■          |   [i1   H'" '  ■ 

.«*"   " -        .r, 

•••<            | |         »♦   •« 

;r. 

* 

I        fc"" i      I 

i— 

. ... 

■ 

- 



B.    G9O1O^1< Lotion of rock units D9netrato<S cv >?< 
"'      '   ■'   '■■■o'.-^ic Colvjnn Included   voi ;r    ;    no        ) 

■ ^ — J* 

tOround el«v«tion    10 ft. )    (Total wall deoth    1956 ft.     ) 
DAtun for i^;v':v; measiu*«?:!! 

D«oth 
Naw?                    Ag«         (top) 

ent  0"   above gtound  level 

nc :•r        Litholoffic Description 
Zon« PI locetiE               1 ? ^0 50           Sand, med.  :-.;.■..  tstcemented 
&Ot)4 •■                              :'                       X660 J. --■ v' 

Zone :.                                                  •:                                       -.,:/.,-. 
j'.i                                                                                                 " 

C     Geologic bescripticr  of 
not  in use 

DeiDth 
■ :::ex-       . .   Ass         (tod 

injection unit-  § possiblt units 

■"■"j.ci', -               C^aractex* sind 
:"';?s                 A"^a}   Distribution 

Ini^cci.on uräts described  above. See  log for stratigraphic  vozitior:.. 
Son e c o^ s i d f-ä r s d - 

v.    EnKln^crinc  ■"'--• '-■   - ■-■ c;' :.:•;   -■   :     ■   •■ 

T, ,- WQS - t   r - . •   ■• 

2.    Per»« ■■.. ' 
3-    Orlglr a 

»• •-,-    ,-. - 

:j.    reserve        ■ - ■   . 

• 4800 i*. 

'("•.. 

> 

.-■•,• 

 ' y^) 

•    - 

OCA» 



4, V »       SwOiOSV 

in vicinity 

" -• WJ      -.'■ ?? - ^80r xoc! 
! , r^ o r1 ? /^ ^- / C" r ant4 /^ --l iemlcal Qual 

Sllgbtly brackish 600-2600 ma) cj, 

80       81 i gn t . y brec k Ish v a r;. a .: / '?- .-. 

iy o-raciKl* 

ryLnftX'ftl   R8S0UJ*Csa   foil   anjl   cao      rmni      v>w4_.<. i. 

No Tiine-^l rg*^gc»t occ-rr at depths  leaa  thto 3000'   in  thii ar^a. 
.;ssp55t s-'exi » plant 

A.     :^?'.-e. Tu1: -re Ct»tnt 

■ 

■ 

3ufft:c 

 »w 
' -   «    ■ IT«« 

■ 
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v.    v/ej i  desi^ji and construction,  continued 
S.     Pac kera , traXis&ers .  ■■ •. 
Packer.   5" OD x  7': r!■:', type TS-8 "'   THD " OÜ   l7#/ft.   casing«     (lastalled 

-Ullj_.^£:i£iri.lllr -; • 

CgntyaXlaerg - Hal ibui toa.S - ^_ '--'■ trsJ.tzera^or  h 3! torn 3   jcln t.5_jii._2_i/5:l_&iisir'g. 

Wet i Head -  7'; flartgg and  tubins hanser !'■■' T 960 R-45 

VI.  Description of surface oauio^ent 

A.»     HoltitijiE  tankis   &   fiow   line   ,tSoujrf,wateir  :::  ^falned   ffoffl accutnulators 

and reflux dtruiBS  tin processicta unit areas,  collected   Ln a  surge drum and 

■pu'T'yec from  the units  to a  rsfipery collection  tieadet which  is   the  suctiot 

line  ccr the inaio inlection  pumps«    Froui these  puwps  the "SOUT" watei 

JUAtXlfeaAgJ  ;—  ^^  "''^ H;;':;r.:y:\'  veils ■> 
B,     Filters        None 

Q,       ' mj ;—,       .-.     ,•:■••   capab ■ ■ ■ :  r r •   'J . '' ^ r^:", t 

.....    , *---«r-;    - >ral . • ■■.'■-:   o^-  i n sei Les, 

-           . ,>UT-- 

.^.c--»;r_ ,.       . j,                   .                       _      «ch well 

• ivnyf   Mt 

jog gl :• 'n 

^.teiaujrfc. «11.  
■-   . 

_____ 

BW 



VII ■      »lea,  4  logs,   -- -      m«.d 
-t-her   logs    vir 

:. 

J Re fistiv: t 
V 

r**» i ^ —.,- ^* 

8     rtv 
jjas_ing inspect] on 

Uf <•* « *» *»        ." - 

irjuuarraal  Process  frei 
Water  r-- ;- petroleura orocei 

i ■■■   ich  ; ■■•-^ te  ,i s  '■'■• r'i v^d 
,:.;..    (-nits- 

■■     ^nysical  &  chemical Description 
Sour water   (stripping steam •■: ,   ■'-_ ■ ,   tej   water") 

i -    Sulfides content 
. s cnAir&c t G r i s t "j ^ F 

PI i -  1, 

- --v- Is  ■• ontent,  • pn -   - j 

 SüSp-:71 

•   •■ 

!»7r» 



6 
; - v Ion ■.  o er   ;jLn -    isi -'-■ 

Type ri,, 
O. O JL ^-; 4 Zones  tested 

Descrj pi Ion of 
^ - «■     - •■-•il •»■ q 

"ev: minutes 
j  .-■■ . 

jH fter  I ] /66 work ove r) 

!f;Or,'!;n   or 

■ ■ - ■;   '.. r   • ■■ ■ 'e; •"■ont a^d Results 
1  'AQ ■-. n' 

1/69    Zotu 
_   •   ■  ' .       gal. .'•. : ■ r2J   |p^ -   so 

'■   ■     pre; -üra  50  ;'p-:.- 

^,a?c,  or es si 

' -. )vsd by 40C 

.*■ ■   t* 
/.  '■: — ■2Z^:^ii±ji^'- 

90,    • 

79/*>< 

re 
• i 

•- 

 . 
103  .• 

ilLJHL 

Oil«»' 
^«u   > 

b-.l* 

■ . 



! 

- 

BPCd fai     -_..,     . to na n flow,   «hi 

.  . • ' - 

. ;        "    _■  ■ ^j __j^-L back 

Ing problems: From orlgii i3  BI   ctut     '    -   " -  1/6S »arl • 

tb i ■ Eloi    sf    ■■■.  jg  caused 

washing well   abo  c   )rce/month. 

' :-.      - ■ ■■ ich   :c   ■     " d  In back- 

'-: ■"            '"•  ]   of 

6/26/67)  

..;  -     -. nd ov 

o c ■ jp .      ,/    :   the  Inflow   ■    sandi "'^c;  the 

ppm  or. j   O or  4/l3/6f suspended solid' on 

■ '■ .a    - :   : 7- ect? - 

construction   reoulrejrsenta 

' . ■: ^ .   .^ '■ Consj:' rv;:    ■ ■■■ ■>;  ■■•'   otatewläe -ix.fix Mn     ?Q- 

of7 Cc ns€ ■'' ■' vier- dated 
.■■ ■   ■ '- ■ ■   '■ -■ " re     >i    f-v-.' , sposal Wells 

. 

Dnitoi ■■■■■; -     - • ■ - (ans  require« 

■ ■    ■ 

-Si"    .' 

10 ii. owing 

- OXBOO. 

Injected to  the 

■ ■ 
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It  fl Mtt   Cf   M 

"V |j ■? •        ... -  . • .000 

B.    • p«ra .   - - 

■       - ■  toteUSZimj ■JMgttri«    -. £        for •ooroK. S73QQ, 

XIII.   Source(8)  or Information and Pub 1 isi        "-     ■     :c3£ 

A 
- ^CQrsen4ati.ons For Waate ^tsoosal &| Norco, IffltitlMMu 

v-igitst,   1969, ••-   :,.   Finch.  Sht "r   ■,: ■   Companv 

 October.   3969. G. E. »ten.5f5.glö, SL^j  3iJ  Company 

f •••i 78 



mJm— 

  

.   -   . 

Pariah ■ 

. ... __ •";   ■■■ .   ;' ■ 

■J ......       ..    ■-, ....,- 

^   toOUT ■       -.      •    .-d dir«ctly to 
. • ';  WS !.]       .. i   ■ 

....   r 

"       Lnlection  1cvr. I vas 

—:_L_._
;
 '._ ".V: *   - :   :■■:•.■        ■ ■ ■    i        In isction PtTßSSU ^C 

had incraased to    -_ -^    ■ ■'   ■        ickvmsh  Injection ratlc wa« 

103 spm 3 31 p3i^-     Since        5       ■•...;;.-      ■    -. ..,; 

oac^wasnir    .^;:'_;_:--   • preached   JAO  psig,     Ihe weil v^a- 

Tvt0  the ^c'v  sysi >m '■'■ ■ ■ 

iushxng cycte :!53  tncreaseij 

- ■■ ■/ ' i 

/";           .-  .^-           CSX Tson5;' 

g< oJ .:".'■.   ■■'■:.''..■:" :   ■•'■"       '    to 60',  backswasap clays,  etc.; 

60 * -1000',   continents    .'■'■■ )cpn« sands,   pra1 yrv-; ciays*   in00!-/5no: 

:ontinenta1   ' • ■..;.;■•:   aarin«   shales:  2500'-10 000' 

Elank of <       '  , ■ • •■ '■•■     •.■■.-■   notmol fault«. 

lorco, w        ~~    "' 

ii7U 



'/•oiov. '»•-ratei BV »ell 

M ) 

)        L ««U 4«pt:h._ j ) 

Dltvr f «t 1 

• 

3oa* • S*r- 
,. • 

• .                                                                    ■! 

c 'i'3. : >slc ' - - ' tlor ol Lnji :tlon mit« ' nosslbl« units 
not 

5th   Tbick-      Character and 
, , ^,.. i \r-:^i Distribution 

In^ac::- go u1?^:--, described  above«    >• '   loj   £or etratlgraphic pogittop. 

NOT\Q    COtlSi.QSJTfl'i 

),    Enginssfitiff ^ScCr''v~-lc'" o^  Inlsction units 

i.     Porosity:   30-32% 

2.    Permeability:     i 

(Es^iTr-ate b^?ed upon  s  pt« - 

äar< ■ S3 

: ] ■.;- .•■;-■   ■ Est,  530 psi 'J  -1930 Ft, 
■   :■■'■■/'   . ■• .45 psi/ft- 

0; ■        • JS'F) 

CIh©Pi^ ^ ^ ~'    ~''" f* T1
 s* c *~ ^ Y* of   f^oT^JT'S."^ ^ on  V^sttsi? * 

Bx&cklsh  i'b'c'l.ov 20CO   ft,   galtnity ia aopfoxiinatsly   LSjOOO  pptc) 

6.    Reservoir Practurs Pressure;   Fractun prestur« in»pplicebl( 

to mtconaolid*f d  Eorn»atlon. 

S60 
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• 

t 

r
: 

.     50 ,.- f 

' . ' 

. 

      . " . •      • 

- 

ccacnaa   l/wg,   8-2784-33 

nOjLS 

Si i r» f fl p ^ 

■   r-. •■   r. .' • 

\ o t^ 4* Vi 

2   "•'■4:: 

vyr>e  &  Amovrt 

roz mis A 

v^ * .o -n a   l/A" 
■; ■ ■ 

Other (Backlash tubin^) ^..2      /ft, g- 

Descrj be  ! ot '■■■ -r,   h sie   "-: 
19: 
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»   TV 

ft;» •« • 

—■»- «i^< 

VI.    D»««Pi^ficn of tttrfM« ♦Quipn. 
A.     M4   -f lunü»  | ficv lln»o l^it* itl •« •eemUten 

•.    filter*   «•-* 

»m^ m  »i mm      * 

ß,     Otn#t   JiJi     .    ,     ua  U l^trc-4 im      . 

^ttlÜKl • r .- • • ^ . .t .,... 

A,    Coring 
yrM ft   i    .-very  

it 

i 

H 

ii 

B..     WiXXlng L.   • (VOM) 

 ^D^i X Xtri Log  nri Hing v * 
 ^S^mpio log JDthor: 

t~ 562 



. 

' .ay-neutron 
ci*ftti ■■■■ 

r •    tond 

A.     ti rial i:    • ' 

••    •' ••• ■•       .      •        ''■.:■:.  _ 

K     ^IftJaa eaat—t.  

 *.__. __~  

    

C. 

i       '•  ' • • .        . , . , 

r>8ri 



6. 

'"cserlptlon of 

•.. r 

SMMI 

■ 

<   i «'ii i, 

MU    .      • i   j 

.ascription of 
■ '   "'■'' 'f»t an<l Reaulte 

•■■_.''    ...       Mj inMM rJ 41) mam 

\*iormm* 130. aftar ■ Mi 

•ur« t>«f€nr# i» io|| äff r * Xlfl 

C«     In.*» ., 

1. 

  

■ 

■• •■ *<       -M ■-■■,!■;•   Et,   Itvml) 

-■   _ so «a 
. ■ -34 gpm 

■' (f:'  ... "•      . 

4/ *    232 
Maxinua   153 

I 
9 

1 Mi 

90 
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X, 

XI 

7. 
w«'-  -    ration «    .   ■ ..i . .    . 

':r': -lOI *Vi ting pX'Ograms        inlnlmua Flow    r 30 gp i»   
•   . ''!'•..•   tlnvn ( ■    well  ai  «ll  clnet excep    during bsekwath,    le Elow down 

jii-■ ...■: ■ «»«>) »reasoa,  tirewatei   La  injected to raalntaia flow.    tAten 

h« wyH Inlecttoii  prea   'ic  Incraasea beyond a  I  t,.iv;,/l pal ratio,  the   /ell 

head ft« pr^aanred to 400 psi  with th<  ayatew pumpj   Ln series,    li  thia  fails 

tc^.v:- Lug^ . iu   well.  •'   La then backwashecl. 

B.     OperatiAC   prcbl»roa;      Bo alanlfleant poblema    -.••;•;   periodic 
backwa: h i nt.>

). 

R<:. ■ Lator*y anped s. 
A.     Construction requirements    *-) 
AmenUiaent  to  Statewide Order No,   29-Ü 

oui\ Lana State l>ept, of Conservation - 

1   f t<   i■i: . of Conservation dated 2)    IjOuisiari  ;..   ilüjgica]   Survoj1 

 iiä:::V „la ..':' /';!'.,.! .'■■^_ ^Ppyova]  Procedure  tor Wnste  Dispoaal Well« 

B.     Itonitorlng  requirements tine gratt   oi  Louisiana  requires   the 

following informr.t   on  be   reported Januv'jry      end Julj.   !   oi   each year; 

(1> Average aasount of wnste injected dally   in barrels.    (2)   Total amount of 

-MMte injected in tlv ..,/.; ^'■■-;:' 'i.o        (J)    Curanlatlvi   total of  Injected 
yaatBt (4) Chemical  .    tpositlou o    rfastp 

0.      1f.;cT;rict,;L.,ii:f:   on   006]   " v ^:-    ' .    C^Jur^ 

S8S 



—^•^^^^^p—•—- |P.nPi^.ii|wi|ii i|.^Dj|lRlV*«^^«V^""ll"^"l"l^«!T"9V^^^^'^nP-.    IILI1,UI. «VPWWWf^PW»» 

XII.   Economies 

iotai  8  unit  costa  of construction    Approy.imate cost to loatall 
wgll (not ixxclndJKg pumps, piping, etc.1)  ■- $40,000.         

Oper-nnno;  (-c-t^...j^f^^J£^n_tj5^nu^^., j;y( ie^    approximately 
-^^.^...I^Ll^Ll.^1' per Ü $2,000 per yaar       '" "    ' " " 

XIII.   Sourceis)  of  Information   ■->..-  r.^..-..'"■  '-• '7"  '  

  August.   .^«J^^-indi^  Shell'ml ^~Zy          -* 

ID-.^i:rJidrrrj:i,.1u:-: j  Tlujcretica]  Study of Watet  Quality  Requlremente, 

58G 
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r— ^^^■^^^pw- 

L-8 
WELL PILE NUMBER sW'mj #16 

1. Operating Company 8 General well Location 

Nojcco Refinery   "   ' f" 
Norcoj   U ilaiana          :        ,  —■—»t  

II.    Well  location  (leg:a]  description) 
Effluent Disposal Well  .'■ \ 

Sec,  6.  T.125.  R.8E 

PagJBh - St, CharL s 

III.    Klstoryj   8yQu>m pla,    t^   ^ItT^I^Toperatl^   
- ^l^^J^llfL^J^^J!^^  - üfl^j   8/6/  to handle .our 
^S^I^oduced^jth^e 1 , h ^lene Ran,   ; h   ^ had justT^ ^7^^.    s^ 

..water Wfl8 coUectadj v   un^^hojdt^ tank and  pum^d directly to the well 
^a^Lj£lg£t.ed at the 190(   ft,   level. ~ "  
_ Since Msnosa]  i^ti  .-■.',, , .,.■   ,,,,,   J     .      "**"  i~-..!.^r.:L!—.I... ■ :., ^i'l.A'l ^■••V1^^   '■   has performed eatiB- 
factorlly with periodic backwashins   t ^■,-.■      o"TT^ 7 ;  —  •- ...1:..:   XiXy   (,J.'   --'  -- txmes per year).    The well 

J^tiedjnto the new uye emjescrlbed iJ sectJonTrin 3/7iT  

IV.    Geology .-, aeohydrolor.^  ~  
A.     Regional  geologic  aettlng;. Surlace to 60', backewamp clays, ,tc  ■ 

JSlliOOOl. ^^i-:-.V     [Sjotoc v.  . nüs^  grmrel^ and cla^T lOO0•.25O0,1,,■"" 

^EtinentaLPUocen^ Boma mrl^^I^T^O^IS^OO' 
^i^ni.J^riae^.an^: _:, u] ^hale^     „ v   , „ ,,   ^^ITajt  to SW ^ +7S7ffil 

Jm^^tomji^ m; ,_ ^ggT-W By8t:em faultsT^^e ar.a nn^ 
of Norco, w/i00'-700, diaplacetaents. 
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TU QeoXogy   i tleohyürology,  continued 2. 
B.    Geologic description cf reck units penetrated by well 

Rock Unit (Qeologlc Column  Included    yea   >;    !    no )- 
(Ground elevation 10 ft.      )    (Totaa  well rteoth    2029 ft,     ) 
Datum for depth meaeureuient ^'-^ li-' ;'',>i"'v-"" grtniad l«ve] 

 Name 
Zone i 

Zone  !' 

Depth Thick' 
■A^e ^top) L15-;!.?...     ! [Jth ': r>;"i" r>eaorintion 

Ptiocan«   l&CK)'    90'    Sand, med. gr,, unceoented 

60" »i   u 

C. Geologic DesoriptJ n o] injection units S ooseibl« unite 
not in use 

Rook Unit 
Thick.      Character and 

ÜHl?- _ Ajre  „(topj  nei • ; ^a I   Dlsti IbutJ >n 
Jlli^.Ü.ü':!..iii>Ai:;v..'>; exXbad abovet    Sec log  Eor Btrati^at)hj.c jjoeitiqp. 
Nous conslderadi 

D,    Engineering  deacrlntlon of  Infection  units 
1. PorosJ t;/ ; JO« 1251 
2. Permeabil.! bv t   -,■■.<•.   \ 
5.     uriginai   Ht? ■;':,.-v   ■ r fv. 

(aetlraate based upon a r-    . •... ■ gra 
■i 

N .    Keservoi r i'ei) ■•. at uro: 

: -.i^0 pat ^ 1950[ ft, 

98 *P) 

5,    Chemical  Cbaracte]   of formation Water; 
Brackiah (below 2000 ii.  aalinity  LB «FiToximatelj» 35,000 ppra) 

6. reservoir Fracture Pressure:_ Practure pregsure Uwpplicabla 
to uRconsolldated fotmation, 

588 
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1 
IV.    öeologj  S Gi   : ■ diroXogs ,   jontim i I 3, 

— •^:,:- Bgßth    .-s_  Chomloal Quality 
*W7001 M«H     700'        'r ■■   -:■   >r»ckUh 600>2600 pp» Cl. 

__:^L^.^L1- 22a!     v'.     -    Bl>tly brad 175»1700 PPI Cl.  
_. ^OO' gd."     210'       160'     81t«fatly br«cktgl i, o 650 w Cl. 

*Bracl -.. Loj   740' 
*6*lt mfg btloo 1000*   QW lawl t 40' • . Bd.) 

P.    Nlntrtl Rttoureta (oil tnd ga«, .-oui, I     n   . «to.) 
 Bo wltxral mougeaa ^5^,,r"   •        ••,,c>  :■•     than in fchta ir*«. 
a—aaat vll a plfot ta DlaponH Wall, ^j> (    jjqg    ;. 

v.        Wall öeslgn ai        nsi        ion ..-. ■  ■    .;    B-3791-I) 

A.    CaaIng,  Tu .   • • ■■ 

Hole 
Si 20 

Surfaoe_ 
Intermad 12   lA" 

■ mta • 

■    lb/ft. ... 

Typ«  &  Amount 
.:"■.        of Qprv-nt 
 U •     ,  

^«otlpn   ff j/y _.;: _    .. ,      __ ,,. 2000 ft. OgggtaJjg »urfo 

Othar (Bacltw—h ^^^f)   <      2 lb/ft. .!••' 2-^^00      H500 ft, 
Dpacrlbe  bottom bola eoa^l« tion aathodt Partorafd at 4 « l^» dlaf «iftt« 

yar foot at 1940 ft. to I960 ft, lav»!, 

581) 
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v,    Wevi  a«   LKTI and   'onstruetioni  continued tt' 
B.    Paokora    CentrAllftttrsi »»•!]   head eqi Lpmanti ato;  
Melu i •-• •  i 01 B   

Centrjll?..-.: s -";>.■    i     .,   s-^ cmtf 1<  j      oo bottoa 3 1r'',M ^ iL*! ^Lil^-i^^ ^ ■' 

Wei) Jgtjj      ;.'■        kgj» and j ubtna h«tiiR<ti _  __.,_     , ., .  

vi.    Dtterlptlon of aurfaea    in .   -m 
A. { tai    .   !   n^w llntl '■:"i''       ■ ta4 irm accuau- 

ami  . i   .      .       • ' • • .•...•■ iu- 

?u< tlon 1 • ' ''"■'" 

I vfl-i.-.. ■ 
B. 

i 

C.     -u • •.• •   I Liil 

■ •   .    OH, 

vu 

D. 

whU}i car \H   »ot tc • > 
on prao*■ r •      >. •• . 

'    .    . .'■■.<. 

A.        ••'•' 

Pron j 

i: isfn «Min lion pump 

•I 

i >•     M   •   cl» wall 

,    w.     .    ,. ;   . < •    -.#1 

i •' :»    <. "      ■.•• ;•   » u>, C lot 

i .;i n vail. 

_ <■;. oovcr> _-_  

' ttm 
Other 

iiiiO 
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VII,  —     Cor<        ao ilea,  & logBi contlrn 
c.    01 her lo is  pun 
.•■'..••   .'.;..   .'• '■•. , - raj/-neutron 
JL  " . Temperal ui ■ 

 Other    

'••    Ii ■    trial Proo •   ■        i which wi ad 
w , . •     . I ■, . ..••,•■. 

'niter        

^j..   ;yA.!.       lt 

C.    Volu 

XX. Inject .» • n*.     ♦• -t . ,-. 

Kll 



■^WWWfWW^WPWP wgm**w      .   IIILII 

6. 
X.       V/ell   opfrnrlo"  R   ür crating history 

k.     Testa    (None recorded) 

 Type Duration       m       "cn^i test 
Dei criptjlon of 

i ( st results 

■ •    .      . . ■■■•.   ■ 

• »rlption of 

c. «,„.   ... 

1      Mt« 
"l 

• 
i> 

• 
•   m 

n 

- 

0«t«(fl) • 

ft • I 

. 

11 »mia     jyQ.&r» 

131 
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f. 

Wei] operation ^  opsr&ting history 
D, Description of operating programs: A ■!lir"'wm Qow oi' 30 spa i«  

Tnalntaiiied dowa the wall at al3  tlst«« ssrcept tSurtng backwash.    If flew down 

 yftlJL^s ,.stoPEfed for any reasoa.,  firawat&y  i s injected to raaj ntala flpw. ^ 

 fflisn the well tejactiott presBuga ipcreaees beyond a l gpni/1 pal yattOj the 
wall head tia pressure;) to 400 pal with tha syste» pumps in series.    If this 

I'ai.is to unpluii the «Hüll,  it  la theo backwaöhed, 

K.     Operating probleM:   Since ata-rtup of the wall,  there- have been no 

 atgnlficant operating problea». 

.1.    Regulatory aspacts. 
A.     ConMnu ulon req   Lremants   0 U>"l»iani itat« Dept. of Cons^rvaiion 

AfMndMtttl   to Itotowj '■   i'- '  '■ Noi 2f-B 

2) \ftulolaii|a      ,''•■.••      Rurvov * l^ttejc to Jpa  tt o| Cona^rvt^io^ datad 

 Aüi'uet. 4» W9' f-*f .A'.:i.-.rv '^ •• • (il"'.>: .''*'r W—t a  DiLfMUl mil 

Raatfietioiu •.••n< 
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8. 
XIi.  Economics 

A.       Total   &   Unit   COStS   Of   COnatrUCCiO!'    ^ppKOxluaate  cost   ro   inntall VCPI'! 

(nol   Includittj   pussps,   piping,  etc)  ■■   ;■■• '   »00 

B,     Operating  costs    A-BSurolng 2 backwashes  per year !? $200 per ■ $400 

»ex yeaj: 

XIII,   Source(a)   >..   Informati'.cii and  I'vibJi '.PCLü 

(])  Geological Recommendat-ioniä   fot  WasL'? üispaual   at i..   GQ,   LouiaifSBa, 

,_  .A^y-'-':... Ja^- ■  ■■■  ' ■   I   -■'■.  Bhel]  0  i    Company 

 ^2^ Salt Water Disj oret.ical  Study oi  Watei   Quality  Requirement! 

  Octobert  ISfe^j  ' .   E^    Sfiusfield,  SUtll Oil  Company 

5Ü4 



-    ■ NUMBER 

II 

-i ii, 

IV. 

• i > 

.    1.-9 

J      i  ;:■! 1   CM I Bnv 

_Sk r   > ReflBi 

Sorco,  UHtitlana 

• 11   tlon 

Well locht   (legal defcrlptlon) 
■ ■ ■   t j:ue»t Dlspoa a]  We ^ I # 5 

...i, c.  6 T.125,   a.8E 

Field - Shell 01]  Company, co !'■ fine 

./ Lrj sh - Sr. Charles 

Historyj  system planning,  ^    ■■       ...    j  0per) fclont 

—..     „,glgPosa^ Well #5 was drj        I ■-■:oi   as  |    ol  u «ffliMttC 

lv,:--ovementB project that ixsclvued  :   ■   allai two  Lnjecti      puap 

ieach   L200 gpm at:   135 pai      P),   3 ■t'.-v »out       ;«r (( ' Imei ;,     ;■. ;!0er 

■■i:'       ■v-.'iri. ;.■..•_■...:...  .    V' ;.       .:.        "  .   Piog fro« the pt-pg to 

—    ■.--■:: ;]l;lrv' ^      , ■       ■    '• ■■ ' ''■'. Tn- control the 
 .^J-Q» of sou^           i          the we   La, 

 ^'.Lv,:':;.„':.■.  .:'.''■ ^    ■"^■'r r^nrn— 
„const, acted wJ th  u     rir 

f j esh   I'S '. er zo 

is  inats I led to   . 

cemr !.t   : ••( m ''''' 

 The well y   < 

to   Inject   al   1h: , 

'■   '■'-'    ^    -':...-    '   ^ depth of loop ft, (through 

'- hle 8trlr ' 2£ f.-', to 2040 ft.    Backwth tu 

': * ■^0'.i,:..,S:;:; ;  ;,!: I L3: ■:.'.•.   T"'a well la «oceMd ia 
lurface "   " 

         "■:.;/   e_d st the 3500 ft.  Uv^l.   i>;)t   ;,:t0,npt8 
1 failei  This   Level  was  plugged and the 2700-2900 ft. 

..-if^JH'  ...:•:: •.. ;.:,; j72 J .-■     ;•„,"■ This proved unaatlsi tctory to 

-•■■■^■'^,■'■...:>■-      :   ■-   ■"'■■'   ..;   '   :* ■    '       [t.    injection was  fnttUll» 

^^qcL^uOhgn, • /?d . flowj 0 . he wej >     : '      ,.     be stoppod during backweth. 

..^.v^-JiivJ.^£,.,;.-.--;£. 1    1165^22   .  ;:_.   level was  then perforeted with 

-Aa^LLshot8Zft,..__This level has proved     ^   Lsfactory to dato. ~ 

Geology a Oeohydrology   ~ 

A.     Reglona]   geologic   aettlng! Surface to feO', backswamp clay»t etc.; 

—M-llgOOlt..continental i.lel_stpcenB sat^da, gravels and clayj  lOOO'-zsOO', 

--SfialiiEigaEM-Pli^cene, .a.^ ; ;V ■, c,  no grafelsr  some mar ne :-~'~7r7bÖÖ^ 

^-lS£221iJ!i°£2?Jli.,:;.:.: ine,  sands and sha] es. JieglonaJ.' structural tilt t« 

 ^yftl £aüUs'  down,throw to NE up to 6üO""'T   "Regio'^rE-lf sytow f«mti       : 

traxmrse area north of Norco, w/100,-7üOl  displacements. ~~ 
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17. dtotatt » flXlwfi^U^ «» 

*   1 

WM   r .    . ♦ 

MUB fe» 4^ • 

nifBi^* 

» 

ttat.. *.  

JtoLl 
l^»» 7 

IdB# ^ 

. .   - 

' 

• 

■ 

' 

i 

K. 

I 

I I"* 

:»yf. 
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V. 
B. rr, «"»ntrip * :  I -1:  I        eqiiipMNit, tt< - 
M)  yieirl»v^ !■» c«Ln^ pjclw-^                                                          '■   V" UP cawln&.ior_ 

 JL  ..-■    ••.!•..   
(?) q>      . ••_ - -3 (3 ♦  : 1 3/»** «ad      • » S/i**)  

•    .         .           ,                             ■ d .»u'.-    •       y oay Toe I Co.  Cor pur 

> V4-.X V.V^  

. : -f turfac- m 
Itinf. UrVn I  flew lined wtt t« <gi td ft———w 

»Tf *■.             x »inwi«  in prucc<«i M .     • d  In o WMW ,<,>J",? 

1   ;•.-.-,.   i      •     r ....              •        ■          •;         •     tM   tllgtlO 

thjmajn  In *                 •••».    i 'UUT*!                   r'' vatcr is 

■•'<'••. _              <           .   

.3 

C. 

l 

■ .< .   . 

■' ■' ejrrni. l,  
.1  ••!   ir. H'?rlc»K. 

■ naini • Lea pump 

.     ■   •;■   • . sal on 

pm»p ftttctioa 

- 

».• »:is 



VII.  ...      rores, »tapito, & logs,  continued 
C.    Other   Logs  run 
_ I   Reelstivi t;.; 

»   SP 
._  Caliper 

I ^0 u h e r    Condi (•: t; v/ i ty 

vii.r. Mtste Ctieraeterletios    
•*■•    Induetrlel Proe«'     tv««* ,,%<,• ^.<-x r.. ..,„.     .  rron irnlch waste is derived 
^ttotOT from petrol«     procesaing unit», 

 Oaww r ay »neutron 
 Temperature 

Cement bond 

■■   liCtl  8  r;'-      "•■    ^Borlptlor)   Sour water  (strtpplna .t^, ^ 

fldoB con tan   .  pmi  ■   .;,    ■ '    '      "  „cpncen   .   gpm      ] ,•    ■ 
■ ■ tenola content, ppn     83 

■•    MJ  concent,  ppm -   lOO 

♦.   Suepcnied aeltda coi U'nt, ppra - J20 
5. pB " 0*6 

C.     V- J UBIC    8,600 bb] 

IX, 
' '  ■      "' l0J ■  ••      - ■•      ■   ■.      •       :. v and ei I •klmming, 

sm 
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X.  Well operation & operatlns history 
A. Teate 

6. 

_                                   Description of 
 OSS 2H?!5llo,.'5 Zonts testea     test results  

g.Test)  Injection  3500 ftMr " FaHedTo inject at 1200'psig 

**&*"<* *Ml} m^mLH. uumJuasLMi i 4 &*&&*» P« 
Inj»ctt«y 5/25/71  E2gSl2^SLi^!. ^j      750 SP10 g 2K) Ps^ g 8 shots/ft. pe 

^.S^i™ ^0/^5/71 Q*kB2lJtju~ 240 «P"1 ^60 P8j g $ «^ts/ft. per .Ll(   it 

U) Plufged ted »Iwtttdimed after «11 tttrnp t s fco ioj ec t t:ai led, 

i3^JüaiKijglj»^£gS^JgfagS^ f'-QP' flowing into well 
during backwash„ -—~- 

B.     Treatments or Stimulation 

ri
Zoni:S.. Description of 

 iI£§iiS Trgatment Method Trgatrnent and Results 

VM-Zm  ft.      4000 pal, of 15% HCI ^^SSj^I^LSSSll^l SP1" g 29Q P6"1 

»70^2900 ft. 2000 gal, acid w/aatragfaw l^^l'.J^.^yy poor, 210 gpm (a 810 p 

27Qn'-?J£ta...iu^—.BtClflWIII^  Bfie.npte  (2)  m Section.^  
tli3»2235 ft.     4000 B«1» of 15% 8CI 550 gpm (g 1150 pat 
n65-2:>35 Backvashed   240 gpm 3 60 pal     —— 

Injocticr, rates and preasurea 
1.    Rat« 
Da1:e(!;) IO/15/70 , Garage  .Maximum     wo gpm 

0/30/70 * n 233 gpm 

'' W22 _...      M        220 gpm «        ZSSapia 
?i&m  „.       M        .     178^ ;' 180 eJ 

—ä^  Ü          !)        „.227 gpm « ?79 gpm 
2„    Prasaure  (wall heftd 212 palg (ave.) bottem hole  11S2 psig   ) 

Dtta{a) ^/i^7Q       Average         Maximum     60 MI« 
n 

1, 

'i 

- 10/30/70 " •' iJÜ-KÜÄ. 
..:;Zi0/.7j.        " m palg " 190 psig 

'• 8/3/7] 
l^iSZIl          "        ^_^42^siB__        « 245 pal« 

" 205 psig M 225 psig 
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—»w^w^w^^ m^t^wn-wwpHpaMiP "■'i'       ' 

yilli'ilJjf'I'llfilll   ' ■nf <■::„;■:,,^^„i,.*,.^!.  

7. 
W«H ftptmMsion & operating hiftory 
li    iMfffiption of operating programs;A mintmum flow of 30 gpa la 
"^^l*!^* i<l0l,ft th* w*,]l1 at aU fc^«»» except during backwash,    if flow down 

-^H.m1.* »^p^ ^QE «ty taftBon, flrawater J t   tnjeetad to malntala flow.    When 

JfcS. ^-^.Mf^10« Pyaa^g« Incraa»«» beyon I a I gpm/lpBl ratio, tha wall li«ad 

H v: .,Ct!.E5!I;iL.^L:^;L™.: with the gyatem pumpe  in aeries.    If thia falls to 
-■Mwy^f^fcha w>U. it 1» then backwaahed. '" •.--.-.. ._.,,....-, 

R -     Optrfttlng problems : .Well haa perfotTned »atiBfactori ly since Injacclon 
^AlM'mStU ivml was startad in  ]0/70.    Well luZ to pressure ratlu 

■^a »yF«!»!» *FJ?I^a!£lLJ^§PS^ I"s?- ^t  ratio can be Increased to 2 gpm/1 
^'.:. &.^^^^^^i:Ä,;:-::;:,-„,^^::l; in section™ S ^ ^^JTJ 

^aSLfe*^**^^ o».c» »mee 10/71 This increased the ratio to 3 iym/1 pjj. '" 

JMl SiUa itofelM-ffiS ., :.; ■ ■ ! Qd._gf two :.   ■ ;8 bac^   - oj he  1 &Pm/l nsi ya^». 

IIr    Btgulatory aspects,         """ 

■A.     Oons«rUCtion  requirements.^)   Louisiana State Dept.  of Conservation - 

.A). Umislana Geological Survey ■    [att  r •    r-   '-    n# p««-«      "'      ^      \ "**'''"'""'" »■««<«».—•«—.. :,,       . ,,. ....'..,.,..,,■,.":;: .,._ ■..,.  oi conservation dated 
^•:v., LhJ^Zh J;, .: . ,:;v.-;:: ' ■',. ,>;,: ßdw ?  ■ öT Waste Disposal WeUsT '»-.•«t!.«H*T 

'"      '   '-•■^"t     ■•    ■-    mentglhe State     £ ^ulsianalTqulres the follows 
:^'^:\^,^^-^,:/ ^rylTnT^ 1 of each ^arV" (1) Average amount 

--—■i^'^^-^;..■.:.. , :;';■.:,,,:;,- (2)  ^taljt^TTfTaste InjectlTir^ 
.^:l:.'^:;; ■- "  • :-;'     '■    ■•;';■:■■,    l,tota]   »l    ,,      Jd wa^.     W) chemical 
JÄ  '■■':  .   !   /v.   '■ .       "'~ " """'           
(%-'     R«fe    :   "'   ts  - .■,        r     1 ;,■■   !..-,.. ^   ^■-..•■—      «_  
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'■■ -— *■»■ ■ " " ' •" '   ^^^mm^^t .,-....--     ....    ..  . _—— 

6. 
XII.  Economics 

A.    Total & unit ooate of" construction 
$125,000 - Disposal Well 45 InitftlUtion 

11 

$175,000 - InstruMWttatlon, Collectloa & Distribution Piping and Main 

 , Itifaci^ipn ftppff   ^___                       

B,      Operating   C08ta^|^Lwel2^ga£la£§^ at  2i65-2:3I) ft.   level,   operating 
■-^lULULJiMtfüilJa&JSJjgfc^J^ Involved  iiniji;ping from übe. 2700 ft. 

gone to the above zone was approximately $15,0001 

XIII.   Source(s)  or Information and Published References_ 
(1) Geological tocommendattons  tor Waste Disposal at üoreo, Louisiana, 

 AUiSUit.   196$, W, C, Finchf  Shall Oil  Comrany   

_iZl Salt Watar Disposal Theoretical Study of Water Quality Requirementa, 

 October, 1969» G. _E> Mansfield, Shell Oil Company 

60^ 
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Wo.   '■ 

ni 

L LO 

^eH Chewlcol CCH-J 'nj[,_«_DivJ.tlon of :.;..'ll Oil Coropcuy, Novco,  Uulslaua 

i'Vu't;..   A 130 •><'.•.■ ri;,, i   »itc Bdiacgnt^to th« Miss      Lpjri Rlvei- tnlihe ...:.L 

i.%V8t..«»|   ti."  jH.r-vy  <^.r)c'   Spillway ^Hotcpj   i/Mii,, j;.;:;i (St.   Charl«  I  I'aiJul.). 

II.    Well  loot Uon  (3o^ 1  descrAptloi ) 

PSS-t^iisaL.tiLilb.« .i-^f;.^..^;  re net Section 3 v  t:s  v   ^   tli«nc(   9  10° 33' M 

aloiis th( section line betwee^SecUwi5_2 ^ai«] :J « dJiitauce ol  5^920.2  f«.-et to 

5~£ ' ■' '  j - ■'■'   - ßÜ ;*■■' /fO" '■   -^ ^ ..     •    I    /•;.•-;■,.      .   •',   po'iiii  of' 
location of well. 

H.-l5tor.v j   »ysti rj pli --.n.ln^,  ( ^ristj uot.loi    •   > .     . , ion 

S3i5J!£JIj*ai.dr>;_Ued_ln 1956 (Worli  Pcndi   •,,   v\< -•;. No. ß3)  to i tot«! 

«/f«cliy.e^«Pth of JL92_0 feel   lr   »rdci   u» ob'uiin  l«    n   • • -. ,■      .d exficrüiic« 

with the sub-si   1.-. .;_u ;■:>.: • o     »äste atrofli ;■    • .■■ orinii -'^  p rf orated 

ifi^ "iü ^ ■",.M-! i- !i''-" r -■   ooi   ..... :;  0' to l"    :',    ...   •...:, i-r^^d" 

AS^  inner "Penta^werj   conclucloj   |   jeetinj   v.    Loo«   .,-. itc ... ,      •■■....  .;   ho . v, .- 

tlu^vy M  vf^_ ,4ci  i't-r ,  r. Mr-,,,. ;• ■ ■ ...        1.,^,. ,.>.... ,    ,      g    more ttrfi 

Ja ItkQ. tbe^well wa« d-i    ted .to th<   d      o«aj   ■■  ^ucoua w    [ ■; frow a i   .. 

Ac-cicir^^iycoriau*-.^^ ,,,!.;.,•:;.,-, _,-:r,.,',-:; and now pperatea In parallel with two 
£'''"r-^ '^  ^■. :\/: ?)  tn the aa,.     •   -.^■.•.     : ., jht t well aytetn ha» a 
WBpnf'^J^^tv.^j^^yy^^ . ,      ^u    tn tarvlce with th 

thi.v.^v _ -t;-ihy.    (See^tached prax^ltii       .; 0 for well    e\   lla.) 

 u 
re< 

Re6l01 ^   '■■ t         .   ; ■ ••          ■•:'.• •■•    .■       ,^;  etc.: 

"1000^ contln nta ,■ .. _.. ^_,.      , ^ , _ .            .£500', gon- 
;:"--1 •-"  ■:'-' '',    - ' ■    .  ••■      avoli •     •  ._ ■.-:(- oo«. 

'■^_i?^--7W. ; •-••'v :. ;■■    hales.    Re j        .:,.,, toJW^at ±75^,11 

' : OI' V'  '•-,v   ^-::.r-.';:;'    ■. Um*. «»«a c b? • V.. ■ •    , .    t, down- 
SSOfiJ^Vi   IS     \: ■■.:"■-• I m faul       ....      ^ north^of 

u ;o,   w/lOO' - ;'...     d   - acei . it« 
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!'ocV. Vr.ii. (Q<   logic CoSuion IneJiUtad -ytd x   •,   no        ). 
(Ground c2cv6tlona      »o*      )    (Total   \\i dtoth   !?*#*   .-    ^ 
pfttwn fc"j  depth measurwiont,    •'* «IH.V<-Koin>7 T«MC «•. ij.'., 

(":•)       n • ythol   •,'  "      riptlon 
PllowiM^ 2*0' . i .j. gr., unccui<«titod 

!•    i'   

n     ii H 

Nnno 
Zoi..    1 

Znn.   7 

JSttoi 3.... 
Ion 

59.!. 
■ ■ 

H 

H 

C Co. •••:•'< •;. •.    .. of Li   ion unit» A toMsihlc units 
not i.' use 
::oc:< VMIC 

*:
;<ir". /.. 

Charaoter ar.^i 
Ars-'l Distribution 

•. •,-).       ', il( • 
n 

Noi e co      ;i 

D.    Bnslnearinc i   ict    tlor of tnjaeticn units 
3 .     ro:'o   I   •• :■■■ 
?.    Pemeal ' i4 ■ ':. .   .     ■:• •• _ 
3-       ■■■   lin&l   J • u.    ■ • J,   8ip jyü.tt^^JjQl 

4.     Rtservolr   i-  ;    : .^«.r^:^ Su'  r' (li.  Log) 

5.    Clerical Charaetar of Porroatlon Katar: •^-•'it watet ± 3SO00 pp.ii 

Ö, 

....>n .iDJ?ct: t?.?. ff 5 ■ ?      Typtesl ^r^.vsU  - Specific Gravity  «  1.05. 

 P?.^L 2 ■■: t Sl! JL L>yfc». Cs - 0«17^s. 1^ « O.IO»>. Us 4 K « 2.0M>sT 

 XC Ul Mssol¥1l Soltaa » yj   .-.   SUtca  - H pun;.   rV  -  1 ppn. Al ■ S p. 

 IP.vJlJ.^>Sv_ICO v_« 60 ppir..   PO fc^JBJat. B l .i. NUj  

Raaarvoir Praoturs rr(*s?ure;  NO figuro t-^ appiicabi« cc 
 tt>oss slrssdy unsoosol; sda. 

G(J4 



iv.    • . i 

•'•/OO' W." I901 

••Jim • 
160* 

2 IC 9^* 

• ^ ■ ■ 

- "  i.tly tf...fi IrU 600-2600 pom Cl. 

. bmcki      vnriH K  up to 630 BUM Cl, 

i LkMM 
| Ja) t Mdt«*i ••t baiiiv lUO*    OH lew) * ¥)* btrioM um I      M»1 fd.) 

}'.    ;   j.ji-i it. (ou .  .  öi, vtinci» c'.c.) 

V, 

A.     < 

•• ' 

lion 7 M lb/«t 

r & Anour.t 
. n r_ Ctn»r.t 
T*   CWBfd to Mrfaca 
0*    wVevnt»«»  co turfcct 

•    ■ 

••*-0) 

ottc- hoi «plotion «»thcd;.J0 a/fc" c—l^ pltM>a»d with concm» 
Lje 

€()5 

  j 



V.    Mill i«sJ •  tnd f« < ■ »•.»vUüii, 
P.    NalitiWa Oo.iifttlii       . •• ' . ytc:    „ r 

 <f«r «t*M*Wtl h.    i.     •     If  l-O) - 

k. 

Vt.    Hu        . ten of tlirlto« tqulpe        «OMW» tyitm Urtlm 3 W«ll« 
A.    rol»',%r. tfiikn llfirs )     •    r-. » f<MJLI«l4AM<< 

».     Iltf.t.    .   J i T« »ftW MM   »'      IHj». » f  - SCO «^ 

«••• ♦ ■» fell*? -   * rMw (MMi .—  

0.     0lh»T 
MB 

ii« wi.h 9v *( «ir« UMi4 to SnjMtioi» MrMM 

VII.    Cor«»a »MplMf £ Lee» 
A,    Ccr;i 
Fro« to Recovery. 

Jlflillac tiai 
Othtr:  

<;c.f; 



IllJleid '.y . u.ron 

i>. 

ure 
J*J  WP •  tend 

Vi;«   |   itf ClMt*»oteri0tj 

• 

-iMULJtoL 
mm-»-   ^ . * : 
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6. 
X.     Vft'.n. opfrrttlbn & operetlns .     '.or..' 

A.    T^tti 

VVDC DurtMf i '/.oncci (sccited 
)'•. script ion of 

lr^.'i   re::■•.!Its 
So Jr.ui. 

Zones .. rlptIon of 
.: '.   re it and Result! 

C.     Ir.JeclJcr. rttta  /rd • jrer 
1. 
Date(: J    ItX-H   •  W>:vat'.c Intr. -acjenFaxlr.um_ 

l>6    .. 2 G 
ii 

i» 

2.    PivesufV   («ell r.on: ^ bottcr. hole 
wita(t) mo u »-•"••> ..-r        ro^ • uciaun 

i' 

n 

N 

II 

I, 

11 

■JOO 

) 

I 17 s 

ms 



^.....1.   ..^l    um.!  Iliapn^p^l : i   ■ i ^■^FW-WHII  «■• w i« "i   ■ ■■ ■•« «■■!,■»   ,mim   ([«■•^Bii 

X. 
7. 

Well  Operation & üpcrEtitiß hlst-ory 

D.     Deecrlption  of oueratlr.s  ovonnrns:   Tiii» well 1« oiw_gf tly— 1^ 
 ^^0™lt)n-.£iy»flc^:. '^^^.^y,   !:«^.£^,..opc.r^t:ed  iu ^^rcillel lad "the third is  In 
-..G^yJMXr...J^i^t:iv:U:v   of standby well  is_ r^iMtaiHcd  by  Jujt-ctj.ng  a  low  f]< 
...*£ clarified MiSsiBalppi River water. 

low 

E.     Operating Problems 5_WeU l^Jecaon_ t:ip_ or _i:hc sand la the fomattoa 

 ^■^^■■..■^.-^...^^..Pl^y PiSQ w_l_th orgatii.c .polymer.    w"hen_ lnJ»»ttoa.»W; 
..--s>^ :;_;^^^.?.s...^-^ Jü .PHt;, ^ well tead  to ISO palg th« well i*~Uik*n ovt _ 

„..?LSl-rY^^.b^Mil!^-?.^^..a.^_.plac^__in_ELayi^ needed.    Bach well is_ 

..J^^A^1^^^.^! ever^  two  week:;v___^ every  two ycavc each veil is 
-.-^^•^^..^l^hG^njection  tip  is  replaced. 

XI.     Regulatory  aspects.  Louisiana State Department  of Consenwtion A R*alth Btgt 

A.     Construction requirements tiori 

3.    Monitoring requlrenents 

C.     Restrictions  on operating ore JO :■ ciure 

609 



Xli.  he 

A. .    ]   i «fk!%   ft^l« #f  « 

• 

XIIJ.   f 

I.I» 

L^ 



'4M 

•    »   ♦       ,♦•> 

> t flau ■ 

JMBIU'II' M i 

■ 

«■   , 

UmJ*. 
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J.. 

B.    C 

•• • 

t^tur for c 

I 

;    r»c- ). 

I 

* 

'• 

, 

M 

• 

n • 

•            •• 

• 

•• 

■ 
_• 

^CblM* ur.lts 

:   •       .-.   .    »••< 

m  0'    • w    l# 

!    OrUlr*, ^ ^ • —< 

• 
*.• 

*J*t* •       .<*•< **^r * syoo »T 

-U • «a 
J - .-.rt ft Itsitrt I  J» fH>y< f »»«t i L>»u f ch««« 

• • 



1\. 
K•    Ct^: /; fro: • qu       -s   Ln ^iclnlt 

3. 

hie 3 

^700'  M.w 

1 
; 

■ictiir ci ■• la i quality  
•    ■ : I 00-2600  \J[^ Cl. 

i bit r/j i7oo ppw ci. 
:       .   '    i •       ■    ■ J!      '■'■■]'■   Og       |        I     i-i;..   cl. 

S.- 1' «   .,, v,..   •• ( E8  I ■ W    W'1-,- surffcc oi. ^400'  gdj 

r.    Minortl llfisouroGi   (oil i    !  f      .   eool, brlnec,  clef) 
■■ ■■ ■   ■   ■      ■•:  ;   MS! -v     L*M ?,han 3000', ^n this agf. 

V.        Voll oo". 
... 

WS£MS U 

.. 

' ' "> ■       Typ« a Amount 
„ SoJI __cf Ctwent 

! 0]   ._.   '.     nfd to «wrfaci 

':    '           I-^'^IOOO1   Ccmerutd   to iwl 

 ?  3/8"    1830  

i*.. - -11785-2) 

Detcrih* Mttoi     )li   .       Lotion mei    JC! of at rached ^r£wl£^ 
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V.    Wei]  a.-::..u-:n ar.a cor^truction,  continued 
B.    Packers,  Centrallzors,  Kell head equipment,  etc 

(See uir.achut! Drawing Vr-1.1/wr:-::) 

VI.    Description of surface equipment common system sonring thr«e wells. 

A.     Holding tanks   i   tlov  Ilnee    Two 95.000 pallon carboy st?q^ hffyijai ' 

B. Filtert;   ^Primary ftltcra - Three rotary vecmim 10* Dia», K !§,*  

500 ft2 each with BEsoc-.latt'fl filtrate, precoat^ «nd ilorry handling  

facilities.    Polish with 20 g-.tcrpn Cuno cartridge filter,  

C. hanpi       Two well IniOi Llno.jJiTi.]jJUr_f-0lh.7^ITfB>j g^W n^wt  tmt iTm 

with US HP drivers, _       

D.     Other   Ba^kvnsh has in with pump to return li^»t4 to injection fy^tem— 

after »olids  settle ©ut,    —— 

VJ.I.    Cores,  taopltSi  ** l#ogs 
A.     Coring 
From to  Recovery, 

B.    Orliling Logs 
jQyeJDrill^ra Los ||f Prilling time 
^C pÄBiplt   log l^_.01;her:     rUrgcclnn,^   Hrininp  Lo 

«14 



"  v «W^Wl^^WWiM «IMII-        "■•   T^^^^w-w ^ni^m«^;««..q*iiuwi' .ili|lf..<FI>l*fl IINIHHII.l^.RMOTpqpipill 

VII, --      Coreti,  EaT.ip3.esj   h. logs,   continued 
C.     Other   loo;s  ] u.n 

Ye«. J^''1^"^-^'' ^-y ,.yo:- Gawma ray-neutron 
No_   SP No   Tenperature 
■:0,.. Callper ' -'    Cement   bond 

Other  _ _   _    
VIII. V/aste Charactoz^istica 

A. Industrial  Process  from v?hich waste  ID derived 
  Hamifact'urc of Acrolein, AcetqnOj  and Synthetic Glycerine 

B. Physical   &  chemica]  DeBcription _.Jypi:,^I_?AI^i:iJ.ilt^.-r-Jj?^E..j:..l?o0^ 
pH.vr..,,?,> „Tfev SMPQV1^lv.4 so^^? •. Cheirtir.al Cpmpoaitlon -99^ y^t:&rt   17. gol^bl^,   , 
Orgar^ica.    Exact organic breBkdown  ta not   kno^m but compounds preaent  arc 

^eroIeinf| Allyl Alcohol,  Acetone-,  Methanolj, Acetttldehyde, Methyl EthyljKetone, 

glycerine^ and rglatc-d^soluble estera and polymers whicb are rfactio;._prc'ducts 
of the$o cotnpovmels • 

C. Volume  Jfo.e_g:£AIU-m gallons per day  is normallyi Injected i£itq_two_jwö_ll_s 

.oupXGtiri^;..ü'. JISXAIIJG 1. ■■.' '.U. a„tMxd -Wgl.l, tA,„,!Sitian|d,b,y^,  

IX.   .    PreinjCCtion   waste   treatment    ..FiUr^ti-on  to remove  solids   larger  than 
10»20 microns  in diameter, 

BtS 



mt^mrm-^^m^* " ■-^mmi^^mmm^*^™  111 LI^.I mimiuwmmm^fum^mmf^^i^^^fmmv 

6. 

X.  VJel] operation & operating history 

A. Testa 

Type Duration Eonfjs tested 
Dor.cription of 
test results 

No data, 

B. Treatments or Stimulation 

Zones 
Treated  

No data. 

Treatment Methoc? 
Description of 

Treatment and Hcsults 

Injection rate? and. pressures 

1.  Race 

Date (3)        WO-grcsent  Average 200 

n 

ii 

n 

Jlaximum^ 

)i 

II 

II 

w 

n 

■I 

2. Pressure (well head   

Date (8 )    I960  bo present ÄVSPftg«   _ ^Q 

it 

n 

it 

it 

it 

n 

«i 

_bottom hole, 
 Jtaxi mum, 

n 

ii 

II 

II 

500 

175 
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■MVW^^        I .1     ■«•..I»—P.»l.    i '-"'"T--^l" 

7. 
Well  oporaljon & operatjne history 

Di     Description  of op< fafclns pri   irarn   i  Thin walJ   I . on* of thrco in 
__a coinriori By s I cm.    tJotui' Uy,  two are opivnted  In parallel and the third la in 

_ si;;iini!'y.     Injectlylt.^/  ol  otnndby    ■■■l1.   li   DV tntinintd by  Injecting a low flow 

.of clarified MiBsisslyui  River viaLer. 

Ei     Operating problems :_Well injection tip or the aand in th« format ton _, 
adjaecnl   to the tip slowly plugs with organic polymrr.    Whan injection p^^n- 

»urc increases  from 50 p8ig at well head to 150 psig tlic wall is takan 
_ of »ervJcej  backfluehed,  an;! placed in standby until nacdedi    Bach well is 

1 backflushed about  every two weeks.    Aboul   every two years aaeb vjcll is 

 reworked and the  injection tiv Is replaced. 

XI.     Regulatory  aspects.    Louisiana State Department oC Consorvfttlea t 
A.     Construction  requirements Health Regulation«. 

B„    Monitoring reouirenents 

C.    Restrictions  on operating procedure 

G17 



8. 
xii. Beononloa 

A.    Toii'i & unit ooiita oi oonstimetlon,   jiii.v<.-!t •. •'', »/»poo^surfnce  

_ Trcntiien; «yßti-m torjrin^ 't   • 11« epcmting in pyllcl  ■ te40«000T 

B.     Oporat Inf.; COttt^, The thr«» wyll«^ eytftty in p»r»llyl .nnd^.thc c.o 

XIII.   Source(s)  of tnfomation Rnd Published Roferr.iif.cr.  
Wri t.t<,n  conanunication •• Loiiislüna Geological Survey 

Gib 



'       '       ' L-12 

?1         .      • ■                  ■     •                        . KOTO». Urn 
'•'•    ■        A   | ..        •,      |j     .                       ..                    ,   ,.|vi tl    ,   .,.   | 

•^                 ' • '        ' '                                         .      •                         .   •                 !            i• 

II.    N ilJ leei          ( -o dc .          'c.n) 

SSI                "   ,'' -    •   ,    •                                                     ,.•!••.;:   I' " ii* W 

•.;•••    • '«   •        M   «r ^-      . ■     . »'      . M 16* §1« I 

XII.   Wstoryj ... lwi# 

cor..,.l.   .    r.,c wen (       t  .    •                                  I }fll Ha, i ^ 

mfMt,.to   j'" ••             .:.••...                    iH4 f a tfl J—^ ^ 

HOP.fl*L-_V''..v •                            •' ^yby^i^       r...   1» und 
•'•'     •"".•.•'". -• •:.                  i dr^i— rw,llll>.i).   ^ ^t 

MLttflttfi     ..'>• •   '■                                        LIlLjHu.,   1 » 2) In the .— «yi^ 
> ,i'' -1 wrll  r   . .........  ,..   . .  « mwmtam ^U^ tgn^ff ^ 

two 11111 ..-.jKj ? t i,,, . n   , rj.11 r. 1  „i,;, . 1,0 .thtid.gn ftwrtdby. 

IV.    ^coloey ft toohydroXosy 
A.    Regional stologia atttinft. twrf— B> tft'. tart—^ «I—. t«,t 
ISIsttfiftLuSB! " '   " ^. ' .'t *t     ^ne_sa. ' wtU >nri cUy»;   1000'-2500^ 
op^tpntat Klocani , .'. , a» irwUt ot —rio< Oalaty tS0O*»l0006,i 
lti*<tll*> "       •»JfcMfjIjndjltolM.    Rtslonol nryxccvrAWiit to SW «t * rs'^l? 

at^E.^. ,Gua:.i}r..^dhoi;.«_di3r1#__4ir.       .    r MW tyadiat «OCT«1 ttmlu, 4>w 
dUBLSt «KaataiOO*.   ^f^f^ |jr «raf faulf tr»v>rM ma no'rth ef 
iavaa, »AMMOO1 4l«pta«flMau. 
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r 

Fuel» Unit (CfoUr.'c Cf^wwi JT'-IU'IMI   yoajf^.»   —      l> 
(Oiouticl flirVMtJnn,     10' .    )     (ToUl  MtlL d^th,   .»lift* ) 

y»tK 7 * 1350 • 60J  ■   j; _"_      j;  

„JBIJ "   mo* ^o'      •     "   • 

C. Gcolof.lo Dcncrlptiffi of 'rjoction unltt t possible untt» 
n-jt In use 

Rock In It      ^ |f   TblcV-     Chsrscler snd 
JSM *«• IHEI üi.-»i MaHLM&Ü&m 
[slPCtio^ i^lr.. ^uyrt«    •                 Jg   Wn   for ftratigwiiiMe »paitloa. 

Jftnfi considtrs^.           .,  

D.    Encl^wcrlnc d^ecr'.ptlon of Injection units 

1.    Foroa 11 y: _____ JL1-JL". ——»_«^-^.«_ 
2.     PenKfti;Ji:tv:   ^-3 düiclca 

3.    Crlelnal ^c»crvc:r ?r««surt; flmj Ml P,t M lUM2 

k,    reservoir Tert^atu-   •_    .       '.   ^5> 

5.    Chemical Chftra^tar of PorMttiOD tfater;    Salt wif r t 35000 pf 
In li>»«ctlin »i>nc<.   >fyplcal Analyyf «Specific Cruvlty ■ 1.0S. 

^ pH » 7.2, Cl' ; 2.»7!Lw> C*. - 0.2)'«. Mg_- 0 10'w, Wa & K - a.Oirw, 

. Tital nia<nlvfrl 5oliac - 7.3'w.  SI lie« • 20 pjm.  Pt - 1 pp*. M - 3 ». 
30f - 3 Pfc,  IgO.  ■ 60 p;^.  ?Ot ■ Htl. BO, ■ »11. 

C.    ^ascrvolr Fractar? ftp—twti    We flaue» U ■pplicabU to tht«« 

UM 



IV.    0... »       , • 3. 

1 

tacj&i„.'•••    ME: ... •     ;   600V60. p^ r.. ~ 

F.   nincral Rcftourcta (oil A-id c«». Mtl, Prints« eic'.)' 

V,        Well tff^*^ and conilrucf  -. 

-SUS ÄUüLJLJ ...   Str.- 8«t of C?ncr.t 

mndi w i u aojio.u^fc^   .     1020'   0—ttäAJMrtwi 

laittiisB y»A"OP?i     ...       g"   i^t 

'.—. l5ta^o mi   rmnf.ntfid-^a^D? 

0nh»r   es-«  «c^.;. n^vp-iii 

B^l 



v.   \!,'}i dv.vij-., i.i.j eonftmcfelon! eonilmuri i\. 
B.    Iftekcrs. Crntrftlitcrt, vcij head equiiinent, ctc:^ 

VJ.    Dc.»crlpclon of turfM« equl|     ,.t   GOMM •y.t« »tmm tiro wells." 
A.    HoKllnß lMk« t  flow Unea    r* fS.liOO ^luwi eattoi .t^l hDi.it«. tani;: 

B.     Hlwoi.   JiinajJLAÜL'./«..-..Ti?r^  M'-;..  »«cum 10* Puw. K ^6* ■  
 yc. !l_»frl» --" MwUf4 fUtraf, wrece    .  ■»! ilnrry handUny  
 ^llitiffT   M<rt 5IÜL2S       "    Bw» —rtrtdg» ftltw. i "  
c'    ^     i ., Hw nwll tniwrtfi       MUS >«i> TOO y^ »M ^A», ^«I. frM 
 wttfc its fy ttg^yf t   

D.    Othor tafam* »Mto with yuap ^ r. • ■»! ItouM f tmj«ctlwi ■wt— 

¥11.    Corcä, catnploa,   > Lo^s 
A.    Co.inc 
From  t0 

H 

 — 

              ■ in 

■ -— — 

K 

ti 

r 

B.     DViUlng Logs 
jr?i_Driller8 Log 
iMjteapl« leg 

Yes^prllUng time 
_  _Other: 

. 

6^ 

■^>^MK^BM>.i^_M^ 
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VII.   -~      Core-,  samples,   L  IOKS,  continued 

C«    Othei1  Iocs run 

Y£^Resistiv3 by 5re8_Qainma ray_n( utron 

NcL^SP ^«„Tomporature 
^L Callper " No   ^Ccnent bond 
VOK Other      Phol ocllnometer 

VIIj. Waste Characteristics 

A.     Industrial Process  from which waste is derived 

 Wanu|;!ctuxc _orici^Ajk^AcetoJi^and Synthetic GUetrjt* . 

5 

B.     Physical  &  chemical  Description     Typical Stroa» d«ta . T»« . lto*i 

tiLj^UJ^Mm&cAjMlSdB^ Chem^.a^Coi3E£stti.oa - 99 . ^atcr,   !•. Solul-U 
^mi£luJjl?«l_?£8^c..^l:.':'-";:i..iK.._^ known but ieorapound» grea« nt  a■ 
^2l£^JJdnil££^^Acet:one3 Ne-thanol, Aeeuldehyd«. Methyl '.luyl'KPI.-.O, 

fik£erlne^nd_relatec! goluble^_S_tars and polymer« whUh are reftcticm ^oducti 
of these compounds. 

C.     Volume    O^^jjUon^^ir^^    ■},., is rwrtnally injected Into twp ne^e 

JmxMlnz.ML.Vv):an' LMXh... a  thi rd. .well 4 ^ g a nd^ J  

IX. . rrelnjection waste treatment MI *•     . 
     »v"ZO mtcrona  In  diameter. 

B23 
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X.      Vrll o|*mlt«ft ft 
A.    T.ti* 

!••* Matanr 

iMMt 

• - • 

I.    lut« 

I. 
Out 

6^1 



r 

Ml 
7. 

*■    • 

ili»jr.' I»JII 

e • tat flow 



»II. 

»in ft) »f IMattMltan aurt hlblUlMO       'trrMt 
>l»<ll» -  U«%li>*  *• 



«i^PU» «Ui MKHR Kl M■■■■■! feil HO. i ,       T  ,, 

i •'   I.     Operating CiWpmi   f.  G^r:;J   VYll     o:-'lon 

Mm  i m Mw Hut tut aitom .      wt—i—i—t MI^W «^ t».. «««» 
iWM rf El ÜMI ffH»' liniini   •     .   -   .       ißm (st. ch«riH ftirLh), 

II.    Wen locati'fi (lo^al d» lerlptlon] 
-Iptolm M ^ ff^tfc^t •■«ff Uttimk 3 t ttt t t^  rh. ac S   10° 53» W_ 

XU.     MlRtory;  »yet-m plftrotr-c,  e«nstriH)tiotl fi vptratlon 
^■■e Bto wtlt ww rnKiM fa i, ,    hydrochloric oeii. 

^UjSi^drnUd i^* to,..       :•;,:. ^jfr} '.,  my, IH?.   Oporo tio-1 

-Aiull«..^. i".'.    v   

IV.    Oaolcgy 4 Ooohydpology 

A.^   »U*loaal IMUgii Mt»iim_Ati^i to ^ y^  ,„, q,,,^ p,^, 

SSSlifitLl^H:^ iaUL6aSS4JBLBSSiSi KS —n» ihaUat IS00' -loocö7 

SSSSL8SSSL2S!LS! Ä ^' im—i awacturai mTeaj ac rg>i i 

l^i^t ■> » aaa«      f^^^ ^ Q^^. #f||lej tfy.^^ ar..a north ef 

07 



IV.  Oooloi-y ''<  Oeohydrology, continued 2. 

B. Geologic description or rode units penetrated by well 

Hock Unit (Geologie Colunm incloded- -yeejt^ ; no _ ). 

(Ground elevttiotl. iq',  )     (Total well depth  ^6*,. ) 

Datum fur depth Measurement l* >bew »ot<ry Tfibie IM i] I. 

Depth        Thick - 
 ESaS ^e_  itojj) nese Litholoeic Petcription  
 Zon^J  ritWrW   ■    litSl ?M[ taad. wp*.  fr.t mp*im*nfä  
 I?iK.2     «• |5S0< 60i „        „      H „ 

JEBBO •     1500« so' "        "      •• i. 
t»ne <         " 1230' 70' ■        "      " •i 

c. Oeologie Description of Injection uniti & possible units 
rot in use 

Pock Unit 
Nane                      i«         ??Pt?        Thlc!:' Character end JIB! Ifit (tof.) JWJU _ Areal Distribution 

■    lltttltW Witt d»Wtl^< ebo^.    fy log ft ftratttt«rttlc witttte«. 
-1 Hewf ..e cji 3 id>r>d. 

D.     Kr.c.lnerring dracrintlon of Injection units 
1. Poroolty:^ toSti 

2. NrMeabllityi  1-9 daniei ~'~ 
3.    onginai Ketervoir Pressurei r«..^ sm r< »-v^> 

4.     RoMrvolr Temperatur-.___9Ca F (.E. LO*) 

5.    ChenicM Chsrscter of Pornatlen Ifattrt   «sit wter ♦ asooa 
ilLiU !SUSa ***»§.   Typ^al eneXyte » ^esstfic Cranty - 1.0S 

PF 

T»tat PU-Wtd f lid. . 7Ty w,_SAllca - 20'ppm.' Fe -  1 ppm. Al- 5 
 90* * * fp«» IBOi • #0 fpa. 10^ • gtl, jp, - Nil* 

6.    Heuervolr Fracture  Ptfaurtt, He ft-w j« a^tjc^le to tfc— 
already unoonarl^^da. 
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I. .HI i.-uij iHiRu^pMIPPnillpiKM 

IV«     Goo.'! orrv   &   Cooh^^v(\} r '->■        - -M "• 

E.    eeohyörolofcyi  fresh water aquifers  in vicinity 

.Ä^^^?--ii~^afTr ■- ^^^ "!~    "- Ä         Sllshtly   bl,acki8h 6O0-2G0O   nnn,  Tl . „ - ■ — ---:- r....:.:.-- „ 600-2600 pp Cl. 

-^5-^:-'--- Äl—MiL S^Jh^y^rackish variable HS-UDO ppm^lTT^ 
"ZOO1 Sd." 210' So« 01 ■  i   ,  " """ ""*        ~  

  —  £USJ^)f.^rack^Lvarlabl6 up to 650 smSL 

j-'urnrkish belotr ?40^    ~~"    

V.  - - --■•---^- -~<-?ii.J,tv.L:,.1..~-./<y below turfacgjm 'VipO'  Sd. > 

P.    Klnera:  RMourcer^Tr^r^Teoal. brln^TeTT) 
■- ^-^'»L-^U,.:,.»«^   .,<,,,,;,,   ij^  tlia[,   5000,    ^^.^ 

V.        Well doslsn arvi  construction 
.   A.    Casing,  Tubing,  and Cement 

Hole Casing or rubinit- n    ^v 
 Size wel-ht  a 4ade ^^        opJh        Type & Arnourit 

Surface ::-    ^^^7^1^ ~^'^ ^ ^-^Sent  

■ ^ lIV^    0L2LiLi^t_ AUA" 1000'  Cemented  to surface 
mm~ 12 7"0PX 17 lb/it r, m~ 

■«•liggdSjjüSf " "* - _ 

xTJ;vu.r-i—'-'A !.. IT,. 6"  l™ " "'"'"- r- ~i £ 3  1/2" QD x 2.5 lb/ft Fibcn-cast       r/40 

?lil£r,„__^?ii2-iÜ:t:ac'irid drawing  YP-61;/ .3)   

^crlbe 7c tto* h9l< eempun^ method ..q,,.. <lttMl,J d^.. ^„^^     ' 
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■   i' Ni.iHÜ" UPPWPWPWPU^WI" ■WP»'« ■•■-"!., ii . wi .npMwiQmqmMiiammnpiipiiiiiiiiiu .iippiRi.iwupuFwiiM.i.^'« «muvuH-rii - wwwuwfWHi nmiiw^mnmmnpma m u."   ■(■■w*"^ni 

V.    V/cll dos.i^n and eonstructlorij  continued 
B.    Packersji Centrallaere,  well head equiproant, etc:  

(Sec. attached tlravjing  V/'-G9'/-3) 

U. 

VI.     Description of surface equipmont 
A.     Holding tanks & flow lines    ^Plant: HCl etoragg capacity ie  

■■..^4..00,0 ^allonf, Waste HCl  is^KaiRt^Jghro^gh.J" plajttlc line  to 650. ..RallgrL 

T plastic eut'ge. tank and flows by pgaytty down well frtro sugga ^flflfet „  

B.     F .liters      None 

C.     Pumps None 

D.     Other None 

VII.     Cores,  samples.,   I Lo^s 
A,     Coring 
From None  to ^Recovery^ 

». 

n 

»i 

B.  Drilling Logs 

Yes Drillers Log 

..ffl^SatapIe log 

„Drilling time 

Other: 



WIM«!" WPMI'IH,«! HUI '»l".,IINWIIJiW!^" PPMii.l ■'     ' "    ■! « P«l u III» ■(  ■     ■•w^-^^w-r 

VII. —  Cores, samples, & logs, continued 
0.  Other logs run 

y.£a__Re!^ö^iv;l ty  Gamma ray-neutron 

 SP ^ ^Tounerature 

)&L*ß*>liP®? Not  necdod GoRKHit-bCJ^d 
Yes_pther Star ^cog^gg ^pr directional drilling. 

Vlii. v/aüte Characttristics 

A.     Industrial ProceaB  from which waste  is derived 
 Allyl chloride jtrpätic tion uni t: 

B.     Phy£?ical & chemical Description .20* BniMe1 aqueou» hydrochlortc sei 

C.     Volume   Injection rate has averaged 14,000 gallons per day over the 

—la.»l. ,2 lAjgainrs.    The roaKlmuro short-term rate ^g 3Qf0gfi jft^OT« ear d«y. 

IX.   .   PreinjccUon waste  treatment Hone ■ »tream Is a wre aala« pgada ?Pad»etr 
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6. 
X.      v/c'].i  oiKM-ation 1 operating history 

A.    festa 

Type EHiration < goneg^tcstcd 

 ]SfiQ§  , L-      

Description of 
test results 

B. Trcatiaents or Stimulation 

• Treatment ! ethod 
Zones 

Treated 
Description of 

Treatment and Retuli 
None 

C.     Injection rate.-, and pressures 
1.    Hate 
Date (s)_6/63 to i//i   Average 13 giaa Maximum    40 ^pm 

n 

n 

i» 

it 

n 

bottom hole 2.    Pressure  (well head m  
De.te(s) 6/68 to 1/71 Average     0 psig     Maximum     20 pa^s 

n 

». 

H 

II 

n 

it 

i» 

it 

»i 

v 

ii 

Ü3Z 



I I, 
I 

mi,1 yj.j','' ; 

7. 
U «pt^tMon I operating history 

9«    Btipriptlon of opwating program: fkis mil U onto wmi Mhm 
w4lMfMU ^^^* *or the l^iLüL0.»» cooawiat ptoinc ci tm,   Dur 1 ng these 

■Mflf jta Injected hy gravity. WP ? 1 it of ti n In fitandby with no 
JütOLM ^•etlon.  

^ wii  i mm 

f mm 

%,     OporatIng problema :     None - Well te equipped with q  patented rubber 
th»<k vlv which prevents aand frcim tgclkU| Into tho Injeettoa tube.    Ac 

» y»«uU »f this inatallatlon,  jjh^Jjg'llcanW blocked in nnd left In 

jjtwtf"! with no Inlectton £g£JgUwdtd pertodi. 

*i .     RfgUlatory   aspects.   LMltatMa Str.te Dtparttatttta of Htalttl and Conservation 
A.    Construction reotvIrKnont? Regulations. 

0.  , Mcnltorlng requlrenentr; 

wwwmwwpn 

.    RfsJtrlotlojiiB on optratlng procedure 

.,»7«-..   «MM« 
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XII,  Econoinlcs 

A.    'iotaJ   S  unit  OMta c«r c.oii;<lruction_   jidj^ojjo   

B.     Opcratlnp; eosti     fkU noll ey^f «n —tl—t^ AULOOO a^g T—g to 
 .  o[n tmtti 

in. Sourcc'(s) of Xnforaatlon and Publlttied Rvftrwieti 
Wrt^tm oonemnication *■ Itouiaimi GcologlctX Survey 

... ....... .., 
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WELL fll£ RVKBfill 

MMtt DiipQMl MUl NO. 1 WATE  XJfflT 

I.    Operation Coriüany & tofMrt]  V«X3 Location 

IV. 

Chiimrttr Refinorv 
Chalaette, Usuisiana 

II.    Well location (lor'.ai deserlotjion) 

St, B<m»tl Rnd^h, loulslana, thenoe due Eart 389.79 fact. thMge" 

III.     History,  n/stom plannlnp,  eonatructlon I opmtion. 
—A Svstan PlaraürR > A i .-   bllity study was concluded 

to detanaine the following!   ' 

1«   ^^tion suitable fotr dispose 
btda, no lata^al problemg. ^ receivine fannation wit}« pood 
thlokneaa, areal extent, porosity and permeability 

2.   Oorapatlbllity of waste stream with fannation fluid. 

lLj!^lJ^^21l!y€l^J^^~^' £8 o^ cCTistnietionr 

^ConBlT^iction 

-.S^I^^lilZlJ^^^ on 3/16/80, 

C. O^wralylon 

.Je^l desired to handV 300 gpm with expected flow of 150 ppn. 

Geology ä  Qeohydrology ~  ' ""' '"" ~~— 

A.     Regional geologic setting: The well is__located along the 
Soi.ithern_jnarSi_a of the Gulf Coastal Plain'7 "'ihe stratigraphic 
M9Uon consists of^alternating saruis" and Bhalee of looene to 
to recent age. ' ' 

63: 

.j 



vfwvmnm>'m^wMM^>w^m«^mRMwi. »UP n mm mmn.i i JI. 

IV.  Geology i. Geohydrology, contlnuna 2. 
B. Qeologlc description of rock units penetrated by well 

Rock Unit (Oeolop;lc Column Included -yes ; not n _). 
(Ground elevation ) (Total well depth^^ _) 
Datum for depth ne&surenent „  

Depth   Thick- 
 Name Age (top) neig   Lltholorlc Description 

See ITS lea At4.rjdvxi         -_  

C.  Geologic Description of Injection units & nosslble units 
not In use 

Rock Unit      Depth   Thick-      Character and 
Name ^ge LkiiÜ ^ess Areal Distribution 

PUocane-Pleistoo««      1850    120 Ft,      Blanket Sand 

D. Engineering description of Injection units 
1. Porosi ty : ^ 3C%  
2. Permeability t^ Urictown  
3. Original Reservoir Pressurer^     gsppsi 

4. Reservoir Temperature:   \M3& Ml 

5.    Chemical Character of Formation Vater: 
Bri ne 

6.     Reservoir fracture Pregsure:       JaLJaOia^Ll 

G3G 



IV.     Geology  & Geohydrology,   continued 

E.     GeohydroloKv;   fresh water aquifers  in vjcinlty 
3. 

Thick- 
Name Depth ne^s Character 

See IES l^i Attached 
riiemj^al Quality 

P,    Mineral Rtsoureta  (en  md n 
Brine 

car,, roai, brlnetj eto.) 

V.        Well desl^i and e<»natruct2Qn 
k,    Cftalng,   i\   ii    .   ,,.    ■   •.,, 

TIcJ-. 

 Sli 
Surface     __ i? i/u" 

Intermed« 

'1- 

»7» 

Injection » T/B1' 

Oi her 

Tyn     « 

^o «aefci ivy» » 

*>€<■> Type A 

   l l«.il« 
MMPiM bottom U   • - • .   .. 

 ÖÖSE   ■ t9S7 to                              ^nitfor-    ♦ -    7^"^ 
rV'rfortnvx] Cv-?r • |                              ta/ftT"'                    ~"~' 
PrTfcmaiftl CasinF * —————«-x-^«. 
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r 
V.    MbH  **«t4l «tti , 

••    r««4i*rt. «'••%r%U*»r». ••II 

vmiMBn H " n 

• ^ 

•*    Mll-r» *.»Y 

C. k d • 

P.   auH»r 'w^* ^^ I 

a.  »Hifut t«#« 



r 
5. 

at gptfm 



r 
#• 

t 

I»« tM   Of 
t—i  —«If 



X. ¥•11 operation I o^er'-' •  -v 
0.    IVterlptSon of c:-«ratl:ig p;'<'p'.r4>r»:  On** hrjdi^, 

I.     ir«rat!nr pi    Urn 
ht.*' ' ■    ■       i- or h WPI- with air« 

-: • 

10*    '.••** 

D«    KtcwUton «spocla. 
A.    rowitrv, tlMi r' -x'Tit-^ 

•i  for ^..n>?t. 

*      4Mt*«r1^ r-^ir^fser f .m.Jr-ml tartan o r. -^Wt 

. ^.       . « • »v 

Mf 



XII. Economics 

A.  Total & unit costs o! construction 

B.  Operating costs 

III. Source(s) of Information and Published References 

-M£A.tt tfg CtfrCTV n i (; -?^iPX._-i_JLie.:ji .^JLOItQu^Myi£g.k£i»A  t;ugvey 

«►1« 



MfiLL FILE mnmsn 
MMte Disposal Well Ko.  ?      '" WAfE ~^1M" 

I-    Oper-at^ng Company S Oenftra]  Wei]  Location 

Chalmettr', Louisiana 

«.    wen Utatlon (itgal tetenption)   
—^«^'g -»» »60.85»N flwi UMirianaeaodtiic SupwyMotMMnt, 1 )c«t»d 
-_ x«gJ»30t»t7.9H». ygHSg.aas^S» in SectiST?   T?->. RHE» in St. Bmvd 

III.     History,  qptte« plti    V,.   construction f* operation'. 
 '•...''/1!lf".L1: ' '   ' ' ""■'" v"11 tr' WteU No, 1 mi iirt.-.ned 
  *"'>     -IT1«- V . 

B, Oon '•"..    •, 

CO    •     on 
Avenges I   ^ i 

—fmm 

  

IV.    Oeolorf  I 0« 
A.    V^lonal 

BOi 
—ctiri^ const«f 

ToCMM   to  fertttllt   M». 

S4a 



"      „,„,.,.„_   •.■|^^p«H.j|.mM«|Vi|Rn«wi.l 

V.  Geology & Geohydrology, continued 2, 

B. Geologic description of rock units penetrated by well 

Rock Unit  (Oeoloicrlc Column included--yea ;    no ). 
(Ground elevation )     (Total well dpnth     2029 ) 

Datum for depth measurement »_^—«—_——.  

Denth        ThlCi<- 
Name Am        (top) ness        Llthologic Description— 

Not Available - Sec Keport lor Waste  
Disposal Well No, 1 

C.     Jeologlc Dsfteription of Infection unit a  I BOttibli  units 
not  In ur.e 

POCK Unit Depth        Thick- Character and 
Nane /■>:.■»      /(top: tiSMi Areal DlRtributlon 

 Lisrriti-ii-^:. \.'' ■. Blarihst Sand  

*rer H   rdrt  fa  Mhst«   'i'    or,i3 Well Ito. 1 the same srjid 

is vjßeO i id        ••■•■'   ' Pi   ■'> wells,   ftwbjfcto Top of 

D.    Er^lneertrf dMOTlptl   :• of injection units 
1.     Foroiiltvr "',   
2. Perci^r   :i:t':_ _ 

3. ,lrl«'1r..nl  '->«u'rvc   r     t r«-->:rc: 910 rsi 

n. • ' «     r   \.r   "f    •   .                 .,-,,- 

5* rhowlrM        •     •   r    «* ' ^rr-i» ion Vtter: 
i 

^•»rnioir Pr»«ttti^ frttawNt^ JSUSUU 

Ml 



 '.-'■MPI  ■  ■ '1 li .. mnPMIipmi^^nPWIlinWRIMÜI« W^ili.Uil.Hil,M<,»iMWI.|l'--".(l,l ' 

IV.     Geology  &  Geonydrology,   continued 

E.     C-cohydrology;   fresh water aquifers  in viclnlti 

Name 
Thick- 

-P#Pth neas         .,. Character 
 Wot Available - See Report 

_£or Sfeste Disposal Well No, 1 

_Cheni i c a IQua l i t v 

F.     Mineral Resource«   (oil and  pas 
 Itetne.  

coaXi brines,  ete.) 

V. Well ucsl.-jn and con.nr    • 

• '  »t 

...... Hole 
 -H**-  
Surface   aHw^       .- 

th       Tvr,« 4 Ainount 
>■  «^ ^1   _        of C«n<»nt 

^roed.l 7^w 

MO £*&* CLteS A 

'   •    •■   r     - 

,»•.■• IW  bObtOft LOlc 
•     • ■. 

V  'r.      ****** .,   . 
i». » » ?/? 

M5 



VI, 

VI1. 

Well design and construction,  continued 

B.     Packers,  CentraUzern,   well head equipment,  etc 
_■,      l-7"x5.25M I.D. seal recertacle set of 1835* 

i\. 

 t£m&^BmJ^^ä^S^£^SSiL ? m noat Jt.. &mkÜm @ 9Q! Interva- 
IH^CTtttcherB (Waathetrford^RecipJ, Swat^ 20' fv^aii 2057' to 1700' 

J&lILiSüfliSSfeEe^fCT^w^ x [j J./2" type 6 Nationa3  Casing head wit 
8 5/8"xl0" Nartriona] series 500 x 900 Adapter flange. " ~ 

Description of surface equipment 

A.     Holding tanka   &  flow  lino-.      One 7500 BBL hcldir^ tank, 
 disjosal water ptwpad to wr-].l tb-oupt) 6" flow line. 

B.    Filters _0ne Warner Lewis Model Mo. » MIL - 67PL liquid filter, 

 Ufl BMBLSBBBSJ^LJOCjBSig .''■ ■:■- rf-.-'-'-v- .    Uggd to filter water 
 from badaash settJlnR ,>~:"i '■• foare reinieetion in+'- wtllSi 

C     Pumps      On* ^Ifflyie eeirty^^ Aw^ ^l «^ for mwout of 
 j^oldiiy t. r   , me UT i yn i&i an n iting fcr badcwatfi Pcftlirv 

?ond BUjiBCUt w:th I tlter. ' ~" ' 

D.     Cther Bar^ settllry pr>r 1.« Pogrign nutt.r pottlcr^nt 

.'ores, saraplf .,  % Lo,f? 

A.     Cor*- 
From to "^cover? 

ft.    !)rllM.,r L©f« 

'       

.«ther 

•.!f. 



1  "■ 'M -■ I . I ■MI.IMMpp^prM«^« 

VII. -  cores, sampleo, & logs, continued 

C. 01 h e r 1 o,. -■ a rui 5 

J« Heßistlvlty :, 
 SP 

 Callper 
jg ^Other 

VIII. Waste Ciiaracle.-ljtics   

A.     todttttrUl  Procec::   from wMch  iraat«  ü  d.riv   i 

Qanona cay-neutron 

Temperature 
Ctment bond 

a.    n:ysioai & chei.icai Daterlptlon   Ttraa i^ast «t^,« «t«> at 

  ÜB.   1  

■ ■   *-. ^^  

— —  Mo.  1 in 
P..U 

7;  iiuiiiy» n^/ 

1» 

'7^'  
. .  

—i-;--,4i——.- 

—-r-T  

C,     Volur 

IX.      Hr- In.i   atj 

•.17 

j 



6. 
X.  Well operation I operating history 

A.  Tests 

Type Duration Zones  te: i ted 
Description of 
test  results          

Nonf- 

b.    TroatnentP cr Ztiw.': 

Zones 
Treated                  Treatn^nt 

.atlon 
De.icri 

Treatnont 
ptlon of 

and Results 

Once «ach j^ai wril               ;    .j wirb »f ) «.'- -r ;:«. HCi v>tj n H.r. Aci'i with 

r.r. addi" -iv«^.   "'         MTM Jt> MlS   p rr'TAZiOfi .Bid frrwaticn and dc»T*N3M 

irietiM  trufta* rMuirsd. 

f.     Inject Inn rtt**r.  vtC or»«»ur<j'» 

DttoUl 

• 

1 

9 

;.•.! r-ii 

  

• 

.»Y a^. 

lUl* 
- I V       f. 

••IS 



. i ■IHM H^miOTn« 

X. Well operation s op«ratir.g historj 
D.     description  of operating pyegTMtt:    Op^lrdH^ 
 twk wifli one pwp JAJeotiiy wrtiM? into M-U. 

 backwaah well with tdr to tirolttg. "        ' 

XI.    FiffijuUtory anpflct-. 
A.     r^r.5', rust lor. 

*0l»!torlr a-*» ir 

c,   ii0tir:«t« 



XII.   Economics 
A.    Total & unit costs of comtructlon 

8. 

E.  ^peratlne costs 

XIII.  Source^) of Infcx-»uion ard Publi8h*4 Peftrvnc«! 

1iMTIf>n miniritin«  -  Lp^if^f frryiWJgaJ «urw 

1.41 
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XT.    w.l leratstn    | •   .     . 

XXL     H'.tt^rv,  «ftUA •i^iff% I «»«^MtM 

v^1 ■ 

r 

■ 

ML» 

•..I 
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••IM *  •   .«ItU units 

€fc4r**t*r trft 

• «it«* 

19* 

f ■#•  *•♦• ••«r 

#^»3 



IV.     Gdolot>' I   .oöhyfirclop:" .   sontiAIMd 
Er     Geohyoroloj.'. ;   fMth wat...»r tqulfwt  in vicinity 

3. 

uame 
Vhicl 

_Depth    rj-_ r- R_ 

100« 
_vr.arac.ter_ 

sand 
Cherolcal quality 

I.    .   J1    J 1-.. > 

the area. 

*•.     i'.inernl Rtsoure«      (ol]   ana pan,  coai,  ^rlneo,  etc.) 
Oil is produced ii  _ tounta fro«   tuaeroui  salt domes in 

v.       Weil de.ipjn ao' emistruot   on 

Hol« ■>   ':     or ?■.■ • - Depth 
 gi«£  ■_■  rir.«>       P^t 
8urf%a« r 
Interned.   1 ■ 

of Cement 
Ik^ll-l^'     'V!.^ty  'lt.- Wat. 

:    -• -      -       T-S/e*    6600      3118 SaakM 

I :^   :r Ion 5 1/2"    6600 

Otheg  -      ■    - 

Dt«orit>« cot,:cm hole ecaplatiovi  a    hod;   Hole wae  wder waged an7 
gravel pa» »1th ,C    " "  .-> .vol. 

 ggA.  



V.     Well  tie«l/n  mui  roaatructiou,   continued jj. 

B.    Packers.  CentralUflra. „ell head equipment,  etc:    Packers^ 
Lynes special clo.ai-ance external casing;  centraliaer caaing l-above float 

m* lattm float? conar tatUiMUa Bl BtM a a g BM ton Hrrrti. 

VI.     Description of surface equipment '~~*~~ 

A. ^ Holding  tank.   &   flow   lines      Concrete hoKi^ pond 3C6>  xUfi', 

IMMBJMMII  

Ü.     Filters 
^i^^2Z2L^\ UV thUk. «Ige of mm* .nW" - .040". 

C-      P^P3   J2U^iill_tIi2l''X_ivlunvrr 

D.  Other y.3iveL^L.:; L 

VII. Cores, HM^l«« 4 i^g 'O*^' 
A.  Coring 

Prc.:r. 
«-> . Recovery 

B. SriUln« lei 1 

 1.W1 ..■;■ ..K 

 Sarnie le« 



VII. —     Coresj »amplsz, t logSj   continued 

c.    other logs run 
_x JRtsiBtivlty . _>• OftaB» x'-ay-neutron 

SP \ „ Tempertiture 

Xi Calirer X Cement bond 

x üv he!'   C>«ip^ collt»  loi^ iBid perfoya^inft t :.^cJDi>  

VIII. Wfiftte Character:uH..i^ 
A. Industrial Proceta fro» uhlcn watt« la derlvtd 
•nTe_chc.rnicüT_ ai«poa>I gyftea cmtsliita oi endergroud gravity flow network Mtj 
preaijurleed oip« «ystt»m« tLiou-V, ■'V'övv.rTor\''hr!.r."i,; -i.-ipiipln;   a-iti lift itatiODa 

B. niysieal   &  Cheilieal  Dei   rlptlOU    the IndustrUl waf It |fB»r*t»d 
fro;T> r.-,. r-ii  ^urti>cc; trggjtogo«    i•■;;.*,   tuba and t>aive cleaaltta «oomt» paint  

ihm« '■■;':!' *''    :'''] welJi^ :'•   >       ol   ratox •             y roccy aftd hydr^atatic 

JMtLJUtM. JBlAthSSJig      a     .   v.--  

Ci     ITolUM _ '•I_"_ü.      ot of aajtctad *»fr^dilufd 
cheinica    wusj; .-•'     ';    "    '•       '." 197? .   MO nnlltor. gallons 

(± SP bava ! w"n c. tl     da« LI »ethodi ^^ 

IX.       I Tf InJfi.Vion   ••;•".. *•...•.       _r •   n >'m>J ol   ^il jgd cyanj'i-. ^eoevafed 
at IHcb «d >ra dii bj ;'.•               Ibaaa              aiw  drut.naod >n\A subsequonc1' 
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<.      Well operation S openting hiato 
A,    Te s t a 

6. 
ry 

—3^1 , Pwat^n  ^jones tested 
None 

Description of 
test results 

Ü.  .'reattr.ents or tttaulation 
Zones 

Mterlption of 
 lEgtla£nj and Results 

" -   '        ll^iLb^.J>rc;s:'"'fg  lovj .ed as 

   a result of i,?oatnent and  

        .•     i rate im-jftK**!  

C       Jnji 5tl< ion rates an -r^e . 

.. jfc      »  
i 

M 

II 

II 

\ 
."Juxlicur. 52J 

i' ^>u 

- 
■ 

3f>0_ 

160 

■•lt- W    .      /-..■ H 
       _   i 

160 

r 
— • 

fi 

~-.— .-,, •->:_ 

 botiom hole          ) 

iv i;: ..... fUjLimm IMQ 
  340     ••       5715 

■'   4J» ■    - — 665 
760 

900 

£00 

920 
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7. 
X.      Well operation & operatlrig history 

D.     Deacripticn  of operating  programs;    WglX la o|grated by Mason-Rust 

Ingl^ifff *&§ «pwltorad  t3B«nty-fmig ^oiff^ • day. ,  

E.     Operating probleftSt    Tbm. aala ptob^aa If that thy todl, *mmäm i^^^mi 
tha ptttny butldt up«    Iha veil j s back w.-iahcc' to radiici täe i;rossure and 

mil   back  to >TVlcst      _ _____________ 

XI.    Ri-gulatory tsptcts. 

A.     Construct;lor.   reqtti   ••      -X? 

£.     •^ni1..- 

C.     rxest"'   • 
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XII. Economics 

ion A. Total I unit eosta oJ construotl 
 S2^,.t_?f,_Wt,', T  W - $339„122.75 

B,     Operar.'.n- costa 

—■MWil p|M^rntlim cost, coat of wti Utt— not Inelndad |21,396.00 

xni. lottree(«) Q/ Informatloi and hibliahed Refareneat. 
HMon*Ruat    KA8A r«co] 
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WELL PILE NUKBER Louisiana L-17 
STATE tmF 

I.    Operating Company & Genera]  Well Location 
Beacon Gasoline Ccmpany - Section .:6, Township 21 North, Range 9 West, Webster 

Parish f Lo uisiaivc 

II.    Well locfc.tion (legal deseriptlon) 
200' south and 35C' ■•■■- b • [ ■■' a BgrUweet  corner of the IJcrtiiwest garter 
of tht Sc.-j-he-jst Q>a?rt> -. SsctloQ 26, ToMnahlp 21 North,  R ng« 9 West, 

tfebster P.-ri^h, Louisiana. 

III.      istory,  aystem planningi  conFtructlon f.  operation. 
Thia '■_£'-j^f'':l1"'-                                  >e of eoolim tcwr ovtrflco and other 
waste water f ra plant s eca< loeatioo.   

iv.    Oeology •: Qeehydrolony 
A.    Regional  [-eologio setting!       —     The wel]  la located on 

the northeast .-;,  the  ;. . '■■•■.<<  ;'i__l'^- »nd   riic  rv^orial djp 

In this area  la to the northe   it.    The stratigraphic section 

consjst^g  of Cretageoug and Tertiary   sands and clay j i/TTj!^^Pi 
f^\ 

(* 

 ^ff^j—-jf- 
t' 

j 
TWT 

6G0 - ■ „i.)/ * ■      : 



IV.  Qeoloey & Geohydrology, continued 2. 

B.  Geologic description of rork units penetrated by well 
Rock Unit (Oeolo^lc Column Included -yea -,    no ). 
{Qround elevation  _) (Total well depth        \ 
Datum f r depl h roear.uron n 

    Mine -.--   ( , ,,  , g  (to^j __  . f gg Lithologlc DeserlPticn 

Reek v  it 
KtM ..... • '■•       C;rcarter Md 
         J   .   qi • to«al pjgtr^u^ffl 

injectlo.  _ 

1 

3. 

I, ■ •       ■        '   r 
■ 

'''    Ch<?ralcj       '■ ' ■ . .    itlen Water 

Q . I :;■ « servi ir Practure Preoaure 
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IV.     Geoioßy  S  Geohydrology,   continued 3. 

E.    Qeohydrologyj fresh water iqulfers in vicinity 

Thick 
Name       Dept      neaa 'harftcter .dil!.1^-c- fi L-S ü&3uL£3t 

P.     '-  •   -! Rasous  'v l gta« Mal)        i Mi    VC. ) 

Ku  .  ■ •>   i      ei ,   »! 

■    ■       ..      an I cor   t 

Surface 
. . ■ 

I ■■.-. inn 
.   ■    ■ ■ ■       , 

Depth 
. ■ 

i. •■■• 

Type I Amount 
Of Cement 

W JbRii B5P JifiL 
5(  ^i'' S   cn?j 

lalectio 2 3/S11      1( 25 

Other 

Describs  bottom hole completion method! Pex-focated 1049' -• 1069' at 
 1076^» IQSej^WA  sn^ii-\ par foot 
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v. Well design and eoitatruetioni continued 

B. Ptekerc, Centraliters, well head equipnent« otc: 

I. 

VI.     Dercrlptlcn Oi   surfacfl  Bqulpmnt 
A.    Holdini tanka I flew  Llnei   r-....r. ■uetlon vet i» of coiywu 20* 

:      - X V d< .. .    Heat controlled pemp »wil  ... 

H.    ;liters 

C.     T\a    ■ p 

L).    father 

vii.    Coreti iM^iee, I t«ofi 
A.      Co 
Proa to fiecovery 

Bs     Drilling Logs 
_  Drlllöpa Log 

Sample ICP: 
^Drilling time 

Other; 

w;a 



c.    nt.r.^r logf ran 
'    •. • • ■  r,arnina     r..V.nsl:tron 

ftp 
— JTMpwpatiiM 
 ^U*H „"cement   , ma 
 pthtr 

5. 

vin. Utst« Chftraettrlstl cs 

A.        luttrla]  Pree«ti frM «hloh war- ta di 
'-- ■ towr ovtrfli 

•  •   •   ^   •    -      .-■ .■        .■..■.       .    ■ 

0.      VolUM    .. 

ix.     Pr«inj, •.;. ,   .      ...■,■;■.' 
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6. 

X.      Well operation fr o|>«i*tlni lUtt«i 
A.    Tents 

Ty?e CnifQLlon Zcnra  t»3tea_ 
Depcrlptl^r. of 

t«»5t reaujtj^, 

I*o- ■ 

0.    TreatMönts or  StifiuIatiOB 
Zoiitfs 

Treaton iv   .* _■':   th .     

•• .■••c ^T. '/.nr.eo        • tat ion 

Description of 
frcattr.tnt and Peaulta 

Injection T-resrure  
from llCOoal to 625P»1 

Injtetion mtei wd prossureB 
i.    Rate 
DtttU)  '}:'' HtSJ *    Ave!'?it^ 

n 10»01-70 r 

2, Preasure (well he-ad  
Date(s) _ 15-28-64 Aver- 

11     IQ-l-'fO^ 
';      4-1-71        " 

i» 

L5gpni 

:lmuin 

lOgpni i» 

n 

it 

 bottom 
.    il50#       Ma; 

hole 

tdmum 

) 

110 0^ tt 

62 5// »» 

rl 

II 
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7. 
X.  Wnli operation h oporitirr  hlstorv 

D.  leacrlptlon of operattng programs; Well oporatea intermittent. 
If •cntrolUd bf flo^t mti tch in lueti -n vat7  

t. Operating prcblena;^ iradiml prenaur» inoreaa» du^^ «^ 
- . 

xi.    Regulatory Mp«( Ki. 
A.    Comtruetlon r«q    ■•     •- 

B.    Monitoring ;••■   ...... 

C.    Rtitrictlons on operating p ro c i     • ■ .. ■ 

f>f»fi> 



XII. Economics 

A.  Total & unit costs or construction  1112.000.00 

8. 

B.     Operating post8   Apprwdmately $100.00 per montl 

f w<   iui^rmar-ic-n ana  PUolished References 
louIslana Oeologlcal Su3;vey 
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Wh 

.1.    Opcr.itiajS Company & Ooncral Kell Location 
tontoluirtmin irorks«   ■.  I« .in tout am MtMnourj .r, ooMpaay - 
n< ' ■•.;?,VJ ' hr' Vr",'A *■••   '        ih,  to Plac»»  liO\UaiatMlifi    The si he  i M 

locntad on  tltm BMt Dank of thm gjjgfcj   'v'vor bou.'oon La Plac- 

—il Pd Itoworv«^  r<i MJ Laiana 

XX.   Wall Looatlon (logal deaorlption) 
, Pae LdT 3,W,D, ^j . li Soc. 90y T-113y R-7E>  St« John tho Baptiat 

-_;:d:.: ah. f Normally rafai red to aa Pontehart rain Work« Diaposal WQ3 1 

XII,    lUatoryj  system planningj  construction S  operation. 
p}a Wo.  1 wall wae drilled and  completed  under Louisiana Depstrtmer: 
of Conaervation WorK  P<srmit   Mo.   S.W.D.n~4.     Completion  date was 

_ilyj^,...i;.'lz.._lS..!;i?..- y.l>^.,nyQ.il completion was designed $px  irrioction ^ 

.^xL-TioCL—hr-ino,, rfiaxiIiü.Ji^^^rm^thQ-..fir.Qdnnh.iQn nf pyi^n  4r)ifr^iffl|^di^te 
neoprene.        Surface  £aci.l;Lties   including  storage,   feed   lines, 

filtero,  and appropriate  inatrurnentatj on are ^provided  for handling 
the waste stream. 

  3"njection v^as Gomni^iicod   September   28,   1964.     Operation of 

^JÜilß—f^uii.Ii^ty--J:tajj-.J"i£en .on.a non-pontjj rraous baai^,,  

IV.     G 

l dip vlth «aximr; dip 

^f -.■».'   ~ dlrvotiötT 

M.S 



!. .                                                                             . .                                                                                          t. 

B.    ^rolcr.lc dtserlption > f rook unite peneflrated by well 
>*•   u ..       ('.toic. . )   .   i -yea   .%   ;    no ). 
(Orounri tltvatloi v.   ■,    (Tctn3  well depth S232 ft» ) 
Datum fo" clcpt.h n ...... 

Nan» - -r 
D' oth 
(to  I 

Mlpccna <Sf Younqc c 

Thj ;•:• 
ineoa  
5232 <:t. 

LItholoslo I' Q:" erlnt 1 on 
Sand and Din La 

C.    Geologic Desorlptiün of injection units ft possible units 
not in use 
Rock Unit 

 Name 
300&'Ft.   Scf" 

^'nJTj   I'M.,   «d. 
4 [00   Pt.   ■ .i 

3000  Ft. 
2600   i'Ti:. 

2100   Ft, 
lann Ft, ^d. 

Sä. 

M.iocä i!'. ■ 

hi OC'C-el)' 

'i'   Si   • 
—   öca  ■ 

Miuc   v 
-. _V' .    .    . 

Dep 
<f ■ 

' ■ 

.1(1 
an 
. 11'.' 

u <■ 

ne 
Pi . 

■ ■■ 

i if; 

PL. 

. 
.■ 

140    Pf, 

PI 
,.'■ 

.1 i.0   Ft 

..    . 
Pt 

Charaoter and 
Areal p.1 stribut .. ^_.... ^ _.. _^.^__,., ^ ^.. 

l aj -i- r.n ".' n i to 

Sand-Infinite 
— Siindw :::ii.i-i.n-i-;vfc- 

■ ind—Xnl.: '•.t (• 
—9andaaXiifiiiltii 

Sail ;-.Lnf inj co 
— flaiuHSu 

ion 

El   '      r .   ••'        •    >f LnJ«otJ  n »uiJ^a 

J  
*.    Tcecr^o.r g. r %t a»i rto fUMmtftd) 

i 

r- 

* ten Vatgrt f^— 

' 

V % 
- 



•  * .       .    .. 

K.    Ccohy.-lrnioGy;  [   .   .   •;.:-:•        •.    -j xn vicinity 

ft,  Sa-fl NO rxit.a 

Hanf» 
Thlc!-:- 

Shiil Ir^ ••at.U     800   i\.          fiof 

P.    Mineral  Resources  (oil avö gas, coal,  brines, etc.) 
„-No _ mineral^ re sources _ we re  rep o r t e cl, 

A.    r.i    • -,^nt 

üolc 
• 

■gur 
*** ^t 

Depth       Typ«  I- Arcunt 
t Cc -   • • 

- 

I««er 
HIM 

.«• 

«.,«. 



B.    iackore, • cntt.ilJL«orii, wejl »o^.j i>milpw»llt. ete: 
i- No I^ichi 

?- A di tun vaJv.-    .xf!  MM pomtiniuti at ;   .o« L. 
3- Bprin s. QQ   .      , #  «pacing on UH 

vi.    Desoriptlon of Btirfac« ■ | ipatnt 
A«    Boldlng tatiks S  flow lines   Sto ago tunka and a olarifiag 
provide cc»nbinod holdup i Ime o£ approxlmat< U   U3 daya,    TIJIM  •»« 
combined with additional storage  Burga capacity to handla np to 
10 Inohea of rainfall,    rhia syatera  Is also uaed Tor blending th« 
wast e nva t/cri a'! . 

B,     F;! 11er3  ^im^yy,.,^.^..':;!•; Ofläg T;:.- Ci,ltQi-^ are pyovidod to gemns/e 
-Solidiä Aown to.. 10 microi)^. 

0.     Pump:;     2 stage centrifucfal pumps 

D.     Other .._Preaaure relief proto^c   ion is provided along with 
4nptrunientafcH on t o_ monitor ctnd i ecord pressure and   glow  ccntlnu- 
oualy. 

vy.i.   Corasi saopl^. . L ..<■■;:■ 
A.    Coriti - 

»fro»    ** • .„ Hccovorv      w'ne 

—5.^ . 
 U HO  

JIUB&. 

I 

lb 

Ho c V-r 

B.     m i« Left 



'.. 

c. 

v: u. Mta ;ff Cijnv 
A.    Indusl.        ' 

• ■ 

»la der'v 

B.    Physical > brtn« 
with mil i ■ • ■. 

V--,      i 

Coppec,.    ,».».....,0 1   M 

,■;;; I i.ile     ■ ■■   Adij    nil 

Ammonia ,      O-üji 

C,     Volume   25j}j_o      i 
670 baire]a   pej    hour , 

■ >lv<   I  i     .   ■      ', -^% 

,...            -TT"*-" 
tv.......... ..1.05-1.20  mi 

28i100  ga11ona  per hour 

IX"       Prel i;"     '"■ -: '    L-. blending,   pH and _cho mica] 
tre. tw  :'.<:.,■'•:        t Lon    md     emovctJ   are  provided. 

*?r: 



A. 

f-m- it» i 

5-1-1971 

i>n*» ;•. 

• ■ L 
•     * 

U(. • 

•  •    • 

Oi:«»   •:oiir   *■ 

;ii KJ. 

\: 

• '.• .    -i   Mia 

ß.     Trent::!?.it.-   rr 
•:M, 

 Treal 

A&3S'«Afifiq> 
 Treat] 

n-    riptJ     • r 
Troai    • i ;• iita 

■.^ilii1  
■l!2^5J_rJ.iLyi,_ Actd^p»^ yf}i    _   , •■■■  

4635 '-4^5 Swab tha wc U  by PU   ling ^ 100'  sand R^egypa^ui 
J.:_':" :2£ 'J.P.CiL1  

4 63 tt ' 4665 Acidize the wel] h   6^  Hj/  >, Successful 
3790-3850 ^^i2£££i;^iL'''ili^ i-'_Sli£tc; E®£   foot Successful 
3?90^8..5.^ Acidize v.H.l h 6^. HF & 10% He       ' ' " Successful 
3 790-3 910 Reperforation |   1   shots  per   foot Successful 

C.     Injection rates end oressurea 
I«     Rate 

Dat e (s ) 6-16- 3 971  

"        6-'20~I97l 

" 6"30~1971 
"    " 7-11-1971 

A v e rage .l20M#/hr   n a xirnum .l20M#/hy 

. l^'l^llL         " -l2 0.M^/hr 
if i I 0i#/hr 

L2( H#/hr 
N 

ii 

llÜM#/nr 

120M#Ar 

^    Pressure   (i ell n( ad 
riitr:(s)     6- 

X bottom hole 

6 

r 

6-30. 
it 

II 

•i 

./Iverace IBQpsig Haximum ISOpsiq 

geOpeiq        " ,?u0psiq 
250i >a i <; 250psiq 

260psig 
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> 

XI.     Hr;.ul}.tt, 

A.     ' 
; 

B.    Monj    ; i       ■    •  •.  ^ and voll m« of 

C.     Restrictions  on oper   t ■-;;, pro    uur( _   control of injoctjon 

-Ja£®§^£esi_^tar.i -Ij^hi j     ■.:.:.■,::.      ,   t; npcrature and solid  content 
maintained. 

"£ri-?-    ;::..;■   ^        ^   i« -ctior   XT  includcB  those required by the 
••■•^•<-  -^  -   ,rma3   Practices  followed  during  operation. 
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