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■   . .   •   .     a 

X. 

L-..9 

• 

Opcr   .ins C -  ~ ' ill Loo ..ion "'"'^h«. 

n..;.-.' i: i-  •.    I -'n,   i       !  • ,   : Lana•     ;;.»■ site La  locatad or.   Lhe 
east bnnk ol t sTs^TppI kxver {«QtwccK ijaiji.ade ana Raaarve« 

r^ouisianä 

II,    Wei]   location  (ic-nJ description) 

ypfi T4).  S.lf.D. ? Ho,.  ?.f Sec»  90^ 'i'-J j S r  J< 7g;  St. John the Baptiat 
Parish   (normally  referred to aa  Pontchartrain Works Diupor-.i.!  vu LI 

No.   2) 

III.    Hisworyi  system planning,  construction S operation. 

Thst KtPi 2 V.'GII was drilled and completed apdvr  Lou I ■'•> f ana^ Degar troen 
or conservation  work permit No.   S.W.D.   H #7,     Completion  date was 

,NA\r.ftmhpX,..2Ai—1-Q6A ghg-Wfin    nnrnpTet-inn   w^fg   rlnaigntarj„fr»r-jtM.j«M!«t-fnrl 

of ...^v.',0',;'  brine material   rosultj.ng  from  hhe production  of nylon 

feed   Ii)i( s,   iilterr»,   and appropriate  instrumentation   rire  provided 

hand! i nq  the ma I - i • :•; . 

Injection was commenced on  November  24,   1904.    Operation  of 

Jj2ij: facility haR beet| on. a non--( on binnous basis. 

IV.    Qeology '• Otohydrolocj 
A.    Regional  .• Lo scttj  f.    '     [    " •1  dtp ^ith wmxianm dip 

9l  14(   . La at 6000*   ^ .?outti-jQ\.i.^j..;.i  aiaactioa 
on 1 •    ^ •."'._■'       Lrr.lDDlan ea» 

If CoMt»! 
la    •      ^j_ a whlc locmfd ha.-  a n.-rocllnal 

of 1*0  rt.  per rrl>  In a cnuth-nouthwrt 
,:' cti i      ?   . •"•.•.on conalcta of Mlor-nf thr      • 

n ^a*'     , , and tthalea. * 



I 
. . 

b.    OMogl« dtteHptien or rock unitr. p^netr-ud by well 
»oalc '     t  (««oloslc *>! •   -u. }<i>-yg «   x    no ). 
(Orouna elevation.,                / r(Tol .1 veil dorth    ***-, #».   1 
Datuiu nor (Jor.f.h r.:--a •..-    .   it G^ Mtf I. vf,J  

., Depth        nilek^ 
 BS» BSI USE] DM:.- fUholoric  ne.scrlntlor.  

mwii.« r Ywmy.i 522204- JZZ<LM SI ...is     

^    ^t1iniS82
08CrlPti0n or injection unita « possible units 

nock Unit 
Name A*t        ?^M ThiCk"' Character and 

-4iao...n-         Hio^;:-    virq ?!:•     t';.; gand - infinite 

Itt _ iHritri^iff—itfiM» gw:      isii^iirf^-^i— üi E iiiüi- 
D.    Engineering description of injection units 

2.    Permeability IAISO m.p* at 5000 ft^isoo m.n at 4600 tti 
.     3.    Crlßinal Reservoir rressiiret    2312 PSI at 5162 ft.   fMearer«* 

*.    Reservoir Tesiperature: 122
0

F e 5237 ft.     (—aeur«di 

5. ciicmicri Character of formation Hater: Wieee sumpioa were 
taken at 5022' in DwPont'g wo.  i Diapoeal W'ii]"1"'                    ~~ 
fftlorid» yon - Mac '_-_3 .^i /.       , iron . 2.4 PfM "— 

—!}£Clnr^ji}Lila£22^jL^ PPtt       _       Total Pieeolyod golJLSTl. s% 
—gnlfife Trm ■ WJJUJin m « n.49 

6. KMorvoir Prtotiirt Preeawrei   4648 MI at 11» ft. 

1 Thosr. ftmplei eould nave been uuntoiainatcd by  ^Iniör'uöcFTTTtTrG'won 
work aotivlty« #• 

• ML») t.tand«  for Mlllid;«rcya. ■ 



i. 
Z.    OoobydroloQf; treal 

Harte        Dersth    •      - - ^ 

•a Ln i'.. Lnlty 

CheMieal QualItt 

.:.■ _ . ■.".•.::;. Q-* 2£L !   •  i£^ No  !>.-(<; a 

''\ Mineral Reeourcea (oil and gaa, aoal, brines, etc.) 
None 

V.   Well äesign and construction 
A. Co.zlnz,   Tubing, and Cement 

•   i» 

Surface 

Hole    Caaing or Tubing:       Depfch   Type & Amount 
§i5S. _. Weight. R .^radd Sj ;■: Set 9S_Ji™zhk_ 
16*      H-4Ü    Casing 16" 68  f' . 

Intermed.-    ir>"       23i'   protective casing    10 3/4"     1030.00   fit.    t-.20 sracks o 

Injection 26fl   [nj --Hon car;; ng      7" 

i'Oi'vnon   port 

r>2?,5.v ft,      ooo »acki c 

.u:emcij± . 

Othei K«      -- ..   .. 
Deteribe bottoa ho] :  B<*thod; «rtii aüwimi ^ a»rfo«^d 

   L 
2 

• ••. -:        •-1-.    ' ..     '■ 
rro '   )       to tr-M 11 

-2.; J row 4G17 i ■ .   • '^ir/iv f t . 
«; - i ron S1SC    i.  to ?i^n ft. 



V.     Well d mi    ■ C0»3tru(    .  :      ■■.::... 

.   B.    rackc-r-, Contraiii n   »feil hetd oqulpatnta etc 

 ^--^-A-JÜ^JJ.'" •n_Jji';.-''''II.-    

f\. 

P ~ * ^itfnr»n^ifll   valvt» tpol WHJ i il ac; Q.,^1". 3£3ij Jggfci 

-3   - SMSiJB9L-S££S3^5£I&£SM£££3 S^£S rtin on 90 ft.  ^^cing^on tlie 
_____   7   inch   cnfilnq. 

VI.     Description of Btirfftc« cquipnuont 

A.    Holding tanks & flow lints   gtoama. tKäUi ■nd. ■ BlairigJflE ^o- 
corrOjined holdup tijTif« of spproxlnately 1.5 äaya. This is combined vr 

addii-.ional storage surge capacity i:o handlo up to 10 Indies of tttini 
Thin  Bysten  is  alrso used  for blending the waste material. 

B.     Filters   __J^rJj^jj^_ .ard .^c   ondary   f.i.:U:-err>  are provided   to  remove 

solidß  down   to   10 micron:;. 

C.     Pumps 2  stage  centrifugal  pumps 

D.     Other  t^Buuawcs^Csdi^fj&XJät&GLXSiJÜ i" nrovid^d gl.ong with  
instrumentation to monitor and record pressur« and flow ccntinuouslv 

til.    Cores,  samples,  I Logs 
A.     C-rlnc 

• From     NO corss 
II 

to none 

•t 

?. 

ii 

t; 

-i'iO -GOP**»  

BO  OQgftS  

 Ua-car^j. 

MQ racua- 

iio...co £:.•■:. 

 lions.  

 afloi  
 J »PJli?  

none 

n. DrlUi.if '.ors 

 Drilltn Los 
___S.'inplo  log     none 

%: ocovery 

„Drllllnc tine 
Other: 

none 

JlßJlfi. 

none 
none 

none 
none 



f 

VTi. --     Oev            •:..••'  .    eontlnued 
C.    Other  Ices rur> 
 fltsistfrj  Otmm ray-neutron 
 "  Tonipcrature 

•jeJ^Xip*«1  Ccnc-nt tona 

_01r.orrg|gctciCL .c!:I^JI1.1_iliiJIC.*a^I^'n>   '"'^ mlcroloo- 
Viii. Waste Oiaracterlatl« 

A.     Indnot:riU   Proeesa   fron whioh wast«  la derived 
_   Mappfaqt;nirf? 2^ ^y^ J>   intennediatea and naoprene« 

B.    Physical  & cl.emlcal Description   ^0,1;^^ dOmULda feSiM «Ua 
miscel1nnoous  inaredlonta. 

NaCL 1 /'      * W A- 

0-500  PPM 

PH   .... 7-11 

Cyginide    , 

opper   . . T , . r ....   0 - ]00   PPM 
Donaity ....,  1.0S-1.20 

 igitii'ilf^   (ag* Adipon.lt:| j ] e) .  O-^00  PPM  

—&mniQft|^   11 r , ..   50-150   PPM  

 Diaso^ved  Solids _ ._ 6%~22% 

C     Volume  250,000  pound a per hour   ••■  28,1.00 gallon« per hourj 

 6.7Q barrel a per hour 

IX.  .  Preinjectio» arste trcatm< 1 t . Mnterial blending, PH and chemical 
treatment and solids separation and removal are provided. 



I wrii n        ton I    pcrttine   • • . 
A. Vtsta 

*    Soiv.pl'« (i   -i  tnkon d ring n    •            i   tlon.        Drncr'.r^ior of 
 Type Dur .  •   ' tttt n ^u\t^  

uU^'-CI c<u^-J        J 1   Ü     ft.«4 617 ft»     r^).000  ll^/hr.r.     '2r> Pf 
a-lS-68« /hours'* ' 11,400 i.t>B/nr.«ii.9UO R 

3 .1-70 oM hoiw "5 TW.ono ILTT/nrT^'"OTPS! 

LO>I4.7O    ywhour"       ZZ3iE^L^E^Is?001's l' 
L1,16 TO one hom  * 100,000 Ib»/hr»#   80 PS! 
^-?r)-7i. one hour   * 30.000  ih^/hr.ß l^O  MI« 

6.1.71 on» hour * ~"   185^0^Sa^r!5T^ PST' 
S-5-71 on« >tour « 160,000 lbs/hr.9 IM) PSI 
S-10-71 one hour * 10.000 lb«/hr.9 130 P8l< 
G-14-71" "oT^our"~* 75,000  n.vB,/hr.p  200" PSI 

B. Trcatnen13  or Stimu1a tion 
Zones Description of 

Treated Treatment Method        Treatment and F?suit3 
^a7fi-..'-4/617ft. ficidtase with 15% ftCL   2000 gallona of 15^ MCL-Unsucce^ 
617ft:-. -4.647fl-. Perforate with 4 shot a por ft. Bullet chargos - Good 

6^5ft»«4 665ft. Perforate with 4 ahota per ft. nullet charges -- Good 

,eSgft.-4f 665£t. Acidiae with 3% HF-10% HCL 7500 gal, of HF. - Good 
.635ft.*4.665ft. Aeidlzo with 6% HF-10% HCL  2000 gal. of "Supör" HP- Goc 
790ft.-3,05011. Perforate with G shota per ft. Bullet cliarges-'ünoucceasl 

' 290LLL -3j 850ft. Acidiieg with 6%HF->10%HCL zSoTgaT of "Supc~'rTiI~Goo : 

C. Injection rates and pressures 

1. Rate 

Date(9) 6«i^7l Average 180.OOOlbs^jmum 183^000 lb»Atr 
" 6^5^71 ■'       160/OOOlbe/h.g^ 180,000 lbs/hr 

" 10-^1 "       140;OOOlbsArn 175,000  Ibs/lir 

•   «• (., „j2 - 71 II        15sj 000iba/lir .^ 165^000  lbs/hr 

"       ^-14-71 '       "      J-Q:Vni)inbIL.hr:, 150.000 lb»Ar 
2. Pressure   (well head & bottom hole ) 

Date (a)     C-l-71 Average   ?.50 P8IG Maximum     ^70 PSTQ 

" BmixUi L..  -™ " 250   PS|q " 280 PSTG 

•' fidflauU  " 250 P8IQ " 310 PS IG 
6 " 6.18-71  " 190   PS IG " 350 PSIG 

" ft»lA-.7]  " 200   PSTG » 3r)0 PSTG 

No    2 well  v.i!»  dually lOTT.pl-tod.     Tho  first  ntnqo  is  in tho 3790   ft.   to 
I8S0  ft.   MD« and  la used  Cor  MCL brino disposal. U was pcrfor.iied on 
-18-07.     The  fecond  tU««  is   m  thg  M 50  ft.   to 5180  ft.   zone and  is u^c 
\jt dlspOMl  of  hydroearbOM  rosultincj from  tho m.'nnl.icLurc  .it nylon  in  - 
•diatc» and nooprone.     It   wa^   per for.-, tod rn Jr^1"^    No.   2 ^cll  «•• «It 
erforatod  tton 45ß7   It.   to 4M^  Jt.   on ■;• 1 3-05 ond  fmm 4^17   ft.   to 4641 
St- The  51^0  It.   to  5ia0  H    rtm-   In rot-  h*4iMi •»  r ,i mirrmfl ■ 



I* 

>.      MiXI optMtloa & operutlrr. hlstory 

'D.     Dcjcrl! • li-n ol* OpvrfttJ    : rrc.rar^;     vh^  ]io.   2 •»11  la u ■ 
alter'>. tfly, vn th wollt:  >.(..   I_n   ] .To.   ^   to  i   tect v. • »-o raterinl   from 

E.     OpcrAting problems:        5Sä£££iSl   rrieciioi)  ratt- rostrif tions h.-wc 
11. cost LUatcd occasional   pleanlng and ])nckv/ash one;.-.'   on>. 

XI.     Regulatory  &gpeotß,    (See Note Below) 

A.    Construction requiremen18 TIT-' v.'oi.j,. gaai35g 2315 c-rmentefl_frpm_ t] 

,<»,adÄq;..wag..4>gxi!.ara texLjitJÜiajäi5Sired ^nj^Qtion %p$p?  

B,   < Konitoring requirener:ts     Injection preeaure and volume of v/astc 

i^niected a^ft   recorded.   

C.    Restrictlor.'o  on operating procecturp 11,iQovt):sl__qf .i.niectior  

—^SamMiUMA m>iir-riri? . rompositicr,   PIL   <-.eim.x--ratnre  and   solids  

—(50utj?aai^_arc:_-iri<ii.ru_;-i:.,ii,ed __. ^  

NOTE:   ji.cms Listed in section XX include those required by the 
Btate Bnd normal prnctices followed during operation. 



ZAI.   .     . 

A. Toli:  unit cotts of congtructloa  orig      'lll'-l 1_ 

J&.iiß£Uk f ir Iif liwi P. Oporatlna cotts 

XIII.  Sourct(3) of Ii.ror.-satlon ana rublishod ■tfWdfg    fv^^^y mc*y 



• Vv - 
1*   Q$tnAig»c £c •• . 

-V. 

n*    !tt> - 

• * WU'I»    t« 

. 

J.I.     UlrVorT.   livU*B 

II 

n1#.-' lop  Qf 

_ • 

, •. • JBi'-ja: tmi 

C«olocy * C«chyd:« logf 
A.    Region« 1 -.    »»tyn^ii >ai 

tI--L* ft ^ w.... ^ •?■ ma ffiiiithi^wif TMAI u Ü—ili 

-:;    «■      i i 
1 

i» i 

• • 9 



iv Jtol« .;       -.■•--,..■■ 2. 

B.    Genie'!^  dtfOriptlC     Ol   - ock unit.;  ptlittMt«^ ty well 

Reck Urlt  (       I , Included' -yon -_■    no ). 

(Ground elovG*:ton ^' '             j     (Total voll icnth gj^j ft.      .) 

Datum fci' deptfe    e isur ■)■;-.■. n    I'.-QOIIQ ^ vej „ 

Dtpth       Tlilck' 
Maine ff^c (tog)       rer- Litho] »gle Pescrltitlon  

Mioeaw ^ Xytr^^y .    !43  Pt.     S^ASPt. g»»v< x. fih«1« 

C.    Gc-olcnlc Description of injection units & possible units 
not  in use 

Rock Unit       r, . .   m, ., ,        «, j Depth   Thick-      Character and 
game /£e   (top)   no;- s      APeaX Distribution 

5Uüü Ft.  sd. '     ""-  RTocene"    '5T0.3  Ft:.        i.3:T  PtT. Sand & Infinite 

4600 Ft.  SO. Miocene      fbOQ Pt,       180  pt. sand  & infinite 

I552LF'   S"'               Miocene      3752 Ft.       LJS Ft.         suad & Infinite 
3W W.* .Hfj. ttinroan 2fL2':- ^ -      105 Et          SaaJ-A-XaXiftJAa 
ofR« &'  ^-                Miocene       2505 Pt.       290  Pt.         Sand & Infinite 
■ilflQ Pt. S4* HjocRaa—2£09 Et 4l.,kt. Rand & la£ia££fl 

D.    Engineerinp closer:'ntion of Injection units 
T        D 4 4.    32*5^ at     the   5000   ft.   sand     35.0% at  the   3800  Ft. 
1.     rorosity ^O.n% at.thft.AßQn ft Sand  

'?        I»«VHi*»«H4Hf-«.    i>:r:ü M:,d-   ut   "J000   teet     2000 Mid.   at   3800  Ft. 

3.     CriGinal Reservoir Pressure;^343 pai - Calrnlntnd      

^1.     Reservoir Temperature:   130 P at  5243  feSt   (measured) 

5.     Chemien Character of Poraatlon Vater: ,^0^ snmplor. wftro 
^£^en _a fc  5022  ft,   i n Du Punt's  No.   1   Diaposal We 1.1 ]  
"*   cKTorTfTe  Ion ^:\TacT)\ 'TT^'/n 
—Hardnpsfi .ns cacCL*.^*J—^.^^^^.^ L^fl »>PM  

Sulfate  Ion t 1440 PPM 
PottiJ   Dxasolved  Solide. '<  ürw 

 JIUi,—*—, , . ... mm m  - - -^ ■.■,...■.■■  ■   -^. ii^AU  

10 6.     Reaervcrir Fracture  Pressure-: 4717 gai   (at o.'j pal/ft) 

1 
Those samples could have beon contaminated by fluid usnd in the w«« 
work activity. 



! ^ 

.-.v,     Cc-olc ...:,-.. )l0Gyi   cuntinucxJ 3» 
E.    Geohydrologyi fresh water aquifers in vicinity 

Thick- 
Käme   Denth nssn      Character     Chemical Quality 

Rliallow Sands O-SOOFt.  800Pt.    Sand No Data 

F. Mineral Resources (oil and gasi coal, brines, etc.) 
Nv.iO 

v.       Vio7.i deslsn *nd eonstruetion 
A.    Casingj Tub'.I.?;, and Cesfnt 

'   lio.U          (Sating nH' Tut                           Depth       Type I Arount 
 Site  '"so $**. or poneiit 
Surf^^c; l^1' jfc^ j^ _        ino.o.^. 

l^ieotioi^ ^ss-ae lb«. ?- 5226.isn. SSuSEM 
 Ml rcamwi,.! PMIPU ^I iofl ?> arti  

Other Won« 
Derer'.  •   toivon holt conslctlcn gwti.cä;   The canini in r^r* i.-ai'i 
Fro-    I     0  Pt .   to 3B       ...               Krow 487? V* .  to 4<»>» n.. 

11 



V. Well design and oonstructloni continued 
B. Paokers, Cdntrallsera, well head equipment, vie:, 

VI. 

I. 

1  -- No Packer i 

2 ~ flpriiw atcal cent _., v    •.   ■ UM on 'in   ;t .  crvirini  QQ  f h.> 

7.0'   v.ii- i 'Vj          

3 - A   1.0   3//:'    OP x  7"   013 v-n-iy w^ 1J   h.oacl  ■is.-..-mbJv 

Deseriptlon of curfacr oquipaent 
A.     Holdlnn; tanks  &  flov: lineo     Si.oragc fcanka anJ a c'ai^fior 
proviJ..' corobi.vid teldgg • itiw of  upprnximatcl"   U3 rtayw.     •ftiin   JJ 
criuljiiv.-«; vitli uflfillional  etotaq» nuij<» rofvv    ^y to handle ui» to 
10 Inchon of rainfall,     'n.lg fiynt« ^   }H alao V:;K'.'   for blending ttv 
wa-jte Material« 

B.     Piltora g£jjr.i£j^»r ,1 MflQliKI fP«crg arc orovldrd to ro^nvo 
solida fU.-wn to it) m:"r<:«   . 

C.     Pump;;       2  pt-.j.if-  »-. • .   .«   n.-ir»»» 

D. 0t.h«*r» tT—aui • roll i proloM.lcn i«« urtvMod ftUm with 
iwe»ru»entattcn m wen>tor iivi rooorU pfoea^fo and flo» eon- 
tlnuctialy« 

■ 

«•• 

m o 
h    ■'. 

'ki roraa 

r" • 

a.   DiMii ^ uro 
 Drillore IOG 

i>an>ie IOR 

VII.    Cores, anaplea. I lor.a 
A.    Corlnc 

• Fro«   Wo cotea te Recovery       x**™1, 
Wtm 

V   »■!< 

UntiO Horn* 
..o Jton« 

!\ ».o Hone 

JHML »»»• 

.Drllllflc tli 
Other.  

12 



II. —     Corec, tMplM, & Iccc, eentlntiftd 
c,   oti • - : 

i fiootv.iivltv y   Oarc-na roy-nrutron 

 l.Cttllp r  Ct»nA bond 

en, itoirr a.ii M        tjes 
A. Tru!v;triai ?roc«88 frei whlah wttstc It dtrlved 
mnufat'tu r» of nyion int..;r>fHi:»i«»« and fMOfirontf 

B. «»hjrBlcal l cv»ical D«? ? ^^ with 
giwer  Urt>oo< ingrodiont». 
 ^ —    —_ 

fj*t\l<%v  ICOWM    Ottnnlvrd nu\i*i*.,M< ~ 13% 
 o-      H  i^T .TT7.•..• ?»ii 

imilAaftlM fUBft -»»t   toennuy   1.0%«1.20 
itay..»»..»..«.^...... ^^    tm   

—■-■ ~" - — ii i 

- »r <.■••• •.     ».,,, 

.     Pre St ;•»«•. 1 on W^L« tnritattii Xitenal M«^tiN> m «nd chwUeal 

13 



c. 
- i. • • : Ittery 

A.    Tonta 

i . 

':-• ;-'.' 

■    ■ -< 
Detcnrvion of 

••   ^JU 

J"  *   l*",,i   *_, Wn  ^.»3nr«    t . 1V0H PP Q.ft pat^i 

JHC»O «n .-•'^o 

-1   -70 
m? ni-iweu 

j->- 
4-^ »-/I 

iDtft .* ,   ^'»a  M.-4MWit. 
70N 

JU. I U&nr ♦      ^y fi.^Olii^. 
'i" <! EH»* ^^tf 

 1^-/1 .•^Oi^n. 
-WL-i 

B,   tr«»«itatnit or fttmt: .lion 
Sonet 

■li^8rtf'?y> 

it 

'ft 
i 

OtMrlptSoa of 
ii ••« 

4»*j M .~4*i2 r%. Page 

■fljr        Hin 
I.    Hutt 

PifCl)        3-!ia>n 

*      t-JJ^ 

>-.-, 

I-U 

t.    Profnurp ttwll lK,-d ..taitoa holo 

ibaAr. 

iim\h9^hr 

J 

—^'-^ •       MOP»* i    •      leopnu 
14 "    -- '•|l'y| ■    _ >♦« fj *    •      no POM 

*    t%;pU *teta uncnd durUg AorMl 0|»»r»iioi«. 



I 

T. 
fnfc     *fll tptfftlton v op«iit' ry 

D.    D«9^rl<>tlor. a   y rh J .y.'LM Tlfrt 

if*.mot ^COMI^MIS rt««nif»-| «iid MclMMh       rAitOM*. 

A.   Centtreeilcd rmmirmmtiU If* ^i% mm%m mm 

C.    fttttr*«!;*'«^ en or«nitat ?foc^ cw«if»t* of ii>K^ti^i 

eoii(tt«i «f« n«,        « > 

•inte *M AMI al /*> *i »tl©»«i ^ -»>» «•«•i  »i 

15 



•  • 

•^ t  A   ^4 nr< t •   ^   %.«    i v:rut 

Uli. aoiii*e*(a) of inrovwtitor tort rvUU».^ 1kr»ff>i^M   nmtmnif i^t 
»TIMS ine.« %Z*» »ttiM *>'.«». 

i»» 
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mm •m*mmmm*mmmm     mm » ^ 

XT.    *^U IOM Cles»2 4*1* n) 

' 
♦1 .my    fli^Jflh»» 

JL 
M 

■. •' •. ' •. 

I« ri" • 

in.  a 

CSL 

i iji 

' 

1 

ll 

l^-*. 
y Bi 

nr. 
A.    »»gUMl C««1«CU Mt 

« • 

lUMl 

t7 
I 



2. 
tt.    ntoir, «c ticaar: ^;o.-i of rwci» unlia ptmiyfi by »»«11 

lock liiri                                           a «»yoa ^    t   no       )« 
(OroiRd elevvlori}               \    ClMftl w*!1 ^«Pth     4900 ft^) 
tteiu« for a«»,»in «► b9«ifM«in% ^»^»i»«« »•  'J  

 &» (too)       a»««       Uihftloctc fi»<iqrln|lon  >»••• 

"■"^ 

■M«^ k«i^aH»aK«aa 

t.   toolorlc ^ttrlMlMi •t it        *n unit» • ooMttlo «IIU 
1**^   14»  • * 

WMII Ikiti 

••   toatrvtoir Tciperii«*   _|* 

rssnw r r; ^ 

M* |.»* muiftMiSi 



.. 

8.    C« .t >;y; '*• i.' I  vt In vicinity 
3. 

TMck- 
Mm**       Dontr      ^ .^rvt^r £ tmiol Qmaliti  

Nn '    • 

A. 
ifn *^ Mitritt 

r- 
19 i 



l/*:i •.   ihd constr-        »»i, cont'..),;>d 
D.    tMktfta Centrnll:*« ru, «««11 >.•: ü «qulp-acnt, ctct 

*. 

flu^H^i ■■ifrtl rnninU nr» Wfiin rug 
7,0- cftflirwi. 

1.    A 1»    .«.«I   in« «>.l.  ^V  in.  O.n.  X 1    in P.P. «Tfy %#<i11  h'O^ 
nvrMibly. 

VX*    D^erSptlon of surface tquipmtnt 
A.    Motdlrß iMta I fion llntf    nroia«i> towrnt and g ciaritlm 
yn.vlttr c^imtd holdup tlrxy of >tjprtoit—t»ly I»5 dnyii«    Jhim im 
c(M.liinrl »ith -nd*» ll«»nft*  i»tdr««|C irjr<i^ opaoty «u ;>tna|g up to 

••   rnurt 
•oltdi» dawn %** to «towi . 

rv m*frr* frf pr-vtdiPd to r—ov 

If»jiir«ri**nl4iiu«> to *<tiMiit»r »öd tt^*in |#f••««#• •no    lod *om.i«m9o«iy 

ft«     C^ttf»  •4^lM0  I UÜ 

i.   Orltls c W* 

»1# Ittf 



5. 
VXX, mm     Cures, s^piea, t, ice"., continued 

C.    Otbtfl logs run 
.^^fl^.etivlty Gnrr.ma ray-ncutron 
—     ** TpnpTaturo 
JJ^Cnllp^r  Omrnt l-cr.d 
 0th9T Induction   >   M#e.rig  

VXII, Wdite Chtr cterUtle» 

A.    fnduetrial rroeass from which waste is derived 
i   mM.'.fs^tf.ri» of „y I or in tonnodl^taB and neopreno. 

».   »"hyfictl I eheaieal Deterlption flodium ohim-i.in hr4Mn u.;^ 

'•"••fflt    S%-7^% m H!      7-n  

^|Jj<■ioni^   bo-isn ITM 

AJp.l<f«   <^-2yx 
0.     fo)mie    2V),OOP ^«»if.c» pgr      n i       ?'»finO «jnllnn» PM hour 

€70 htntli par h**.x.  

xrmKmtni »na •n^ltt« tef««»stior *vt6 rnmivl arc provide.!. 
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6. 
,X-  .Wall operation f, operating history 

.   A. Teats 
4 8 rU--4 05 7 

—TSML duration Zones tested 

—u^usa          _ 
—?iri:..6"7.9 l Hour * 4832 Ft. to 4957 Ft. U0,000 lb«/hr. • 24 PSZO 
3-25-70     X Hour * 4832 Ft. to 49~Ft.  100,000 lbl/hr. • 0 MZO 

description of 
tent results 

A.Hour * 4832 Ft. to 4957 pt. 75.000 IhmSht.  O 0 MIQ 

"t-uI'^O L-gg"^-* ^832 Ft. to 4957 Ft. 115.000 ""/hr* g g_f«q 
-       1 Hour * 4832 Ft. to 4957 Ft. ^^»ÜOÖ Ibm/hi, &  132 PSlG 

9-15-70 .lrHQur *    4832 Ft.  to 4957 Ft, 100#000  Ibs/Iir. « 340 pcir, 
.1 Hour * 

4-11-71 
7-31-71 

.4832 Ft.   to 4957 Ft.    ^ppp  iba/hr. # IM p*ra 

1 Hour * 4832 Ft,   to 4957 Ft,    85,000  lbs/hr. S 420  PSIG 

1 Hour  *    483?  Ft,   to 4957  Ft.    72'U00   iba/lir.  S '156  PSSG 

B.    Treatnents or Stimulation 

 Tr o a I rn e n t H e t h o d 
Zones 

Treated 

■',_,4789 ft-.._ 

■70 4789 ft. 

Description of 
Treatment and Results 

Bcickwas.hing 
3000 gal, of 15^, UCI. -  qooc 

70 4789 ft. 

Nitrogen Lift. Method - Good 

Rework & Washout Scrapin'T and washiny - Good 

C. Injection rates and Dressures 
1. Rate 
DP t r» ^ «s > i lbs/hr. 

- i-.      >   ^.-1       Average. aUJOfl Maximum      90.000 ^sA l*2A*3LL 
3-28-71 

11 

ti 

n 

4-28-71 

6-7-71 

105,000 lbs/hr»' 

lÜ0,0001bs/h]«' 

IGO.OOOlbH/hi;, 

100,000 lb9/1 
100,000 lbs/ 

lüü,6üü loa/. 

7-21-71 

2.    Pressure  (well head 
Date(s)_5:r24^71 

74,0001bs/hi». 

 ^bottom hole 
75,000  lbs/' 

 ) 

ii 

3-28-71 
4-28-7f 

Average       144pBiqMaxlrmm 257 paju 

psiq 
11 

it 

324 

372 
£212. 324 

6-7-71 
£sla. 372 

276 
■P9Ji?. 

7-21-71 
£Sia. 276 

456 jpsjq 
P8ig 

456 psig 

♦Sample data taken during normal operations. 
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'.». 
"<#     V«!! eperitien I optr.. ion 

».    De <rlpi:on of o« .^.:,.^ 
i^'j ^      _ ity Allows 
w«;i«  !•   2.   A -     torv« 

• 

..— i.  

■       4 

E.    Oporatlr.c prat Igt:   Hatm. »       _       m rott» , m-   f,ov. 

XI.    Besulatory aaptett.  (SM not« blow) 

A      Ccnfftruc^on rr..u'.rc--nf._ ■ I ooina w ^nto«1 fror. 
bolllüL,hf>* to th/' fc^ .'iM«ntlol ^Ivo Ltw>l.    Th« iuiec 

eOKtoctlttq  thf   • ea«tni.    Tfio omm» »  the   » tlon 
tuFHv; rwnr:~c...   -   - - ■-•    - 

B     V'-"orlnr. r •P?*ft:    fnjee* in prmmtt'iet tnd vol- -c   of %r».wi 
MJOCtOT      • «CArC *      i   ■ ■ .—— ■ i .„ .. ».. 

■»- -- 

pr»  •   r** 
r     Conttn:  of   inaction 

■n^ t     »• *mii   I 
• •   • »•       .»  « . i 

•ort i »..       invlttii ♦.Ho»«» goqaiwi i.y th% 
mm (nWv***} 'tirtftq of*-  .iHon. 

23 



r 'V: ■ •    ■ if< 

i'^XJl« EconoiDlcs 

'A. Total 
approximately $150,000. 

'■„'   A. Total & unit coses  of construction Original coirpletion cos^ 

B,  Operating costs  CoiTibinac] operating costs for brine dispo"-! 

walls 1--4 and-their related pre-injection treal.monh ütops (includinc; 

well work-over operations) are about $900,OCO/yr.       ' 

XIII. Source(s) of Information and PubllDhed References comoanv files 

, nn.^ .Pollutipp qov.tvo'i jind^.jrti-'to  DispO!;öl Inc.; Consulting Service. 

24 
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..1 •. .: . "" liraf ~ 

•   i I ••     , t « 

'1   • In«   l L- im! :wf*ft\r.   la. 

.11.    Seil loc.'.Ucn (\cnl <I ^.ion) 

't* ■     _ _. ... •. . _... bi»*' 

i.:. H-1 I- i A C    ••■  Ion. 

•      • ■    . 

,• ,, 

. 4 .,  . 

-lb,    '•    ;*IHI Ion 

»• 

' .     ■ .•:'   i1}»   1-io'l, 

'1   •: ...       * ■    iu     u-ii-» 

W ,< ! ' ( rn       • • • ■. 
r •■• 

IV.    Oeoloe:   '  Otohyd    . .• 

A.     RegiOfUll  t>   .»;•,"' tf nal dip with nuixftnun dip 
 of 14CI                            ,?                . , it-.h<^iontlMMiti«ard 

d i T >•'•'. Ion. ~ 

baymtnt wl.lah ii    ;   • of tht Otilf Co—tal 

■   ve-.i -.rated h«l  a not   o'. 'nal 
dip with a maxim.;-.   . • •„.  per „^e m 1 .ottth-southllMt 
::    ' V ' • ''       ' •l,lon «"Wiati or NioeoM throigh R^"  «t Si      i, . i,  anu  ;•-.•. % ^nrougn 

.     25 
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*. • J 

I  •; i .   X u* ,...,.. .. ... 

.      b'.J») ft. 

•:   /, Yoi.i'  • f 6S16 Kt.      sir/I and ybalo 

•     >«     F« • 

c.    r M 

t... i    ■  • 

•   \Uli\..i 

u 

. 

■ .1 ri , 

Hi 
Nioci 

',• i 

>./    i 

■ 

!>.ii.il-tnfinir.» 

2400   : • • 

*   "  ^:'i PI . 

gttftfl- »toill 

..., 

2) •      '    . 
- 

i'.     T-.ru   ., 

0mw     •* ■'. 

S.i.id-/nflnlto  
S.;..- '-lafiniio ... 
•tnr.i-ii.iinln» 

tui" »• Sdnü.tir.UaitQ..  

^J! :                 JV-Kj-laflriio 

3'     "•■,-  ^'    '    • -    Jljjjj OQ   •• . sn-: ..;^ ]  

.— . -   IUM •.',r"'   '. CMnatfl  
"*    '" -'" • - . ^pf irr, ftff?—™i> 

VQl 

Hi]    ' , tl     ; 

PRTQ P •  *"r^4^ »-i^f——"- — 

26 
n.     •<.•.• i\ .J-UIUJ-   Pi •'.•.••,!-l ;   5 joef » 6>oo n. (.e) 

^■.•.   •• eould have boon oOMtavlaBtad by I 'ulo UI*<KJ  in ihn 
well  wo'-k o<?livity. 



K.    Covliydrolcv.vi fii-sh wa.j- ;^i.ir rr  In vicinity 
3. 

m^mmmm      • mi*      mm m  ^1l. '     J   • r               Chr.i CrH^9«*n3 QuniiL« 
Mowjt£n.i*_ _ BOO rt.   oou rt.                  fli1m, m o^ta 

- 

Monc 
lUntrai Rctoupco» (oil and gao, oonl, Vrlnts, etc.) 

"                  — 

• 

■■—- WO    ^-J , 

V, Well design and cvmrtnteLion 

Hoi« 
SiM 

COi.ii » ft TWtllmi Dopth 

Jil^S.»        ü Ft. 

Tyi« A Arammt of 
Cpwcnl" 

32.7^/rt.  HMO      9 5/Ö-    1000 Pt.    Clftn« A-ISO Sachr. 
vlth 2/. c«Cl SO/V 
Pownlx - 670 Sad: 
with 2« Col « 2* 
Cacl 

.»JÄ«l»       8 3/4" I7.ü../|t. J-bS S  1/2-    0497 pt.     1.   0-2722  Pl;..iO- 
Po5fml*-770 Smc) 

2.  2/22 - Bottle 
1)   &0-ÜO I\>%NI1X 

82S oncko. 
2;   100 sacks of n 

Clatt'i A with  . 
i% 1IR4  H' l..i . 

fforwH I..1  v.lvo tiHil r, 2722   .t.  cmnlc.l ia Uu- surfat-o with 

» wioil iociutnnt r*v. . will, .i 2 VO- tiioiu* K.MOJJCT/ C linor. 

•:  liotloM 00 ft.  of '-. 1/2" cMi»Jn.j is n1aJtilRt.ti stool. 27 

'.. ."Ajinj.   r • r^lt    nto ci.Jitg is sot on to» of tl«. 

1 



*. 

,*•«»•   t%»ek« tr 

Y2.    Otc *tp*.tor. rf «urfftr«   o<|mp4MM At*«»Ht>ly« 

A.    Molding tttiXs I  riwi 2ii*t   t«oM>n^ Unfc Parity p»m»»tlyM 

10 iPt. rt«rM. 

>•«■»"*. 

»w »ISSAwrM«  n 

A.    Corlnr 

* y»><^      ^ cv»r"» to       »fc  eor—        Hoeöygry 
Mo '^«r  •• 

« Mi* rornii 
JJ,. MO rt.fQ« 

♦> fi>) - ,-. • 

B.    DrlDlnc l^i 

.Sorfklo le( 

2» 

.« trinin* %tm 

gimsgMLüv-üfctigratimi. rnwwit»t 



vui. v 
Ifl 

für      •     tti ' of iffUm  IAI»««*»-li«lr» «nd M«opr««(M» 

II. 

Vl««n»«ttv      4 CMitlr 

Ä—**f.t9«  f*** Pr'4 •    ^n i 

■ 
rtir 

C. •    i 

^••-     INTIMI 
.l/^r. 

. 

5 

-■   •%,  «fti^kUt   I« plMKtod «(Vt 

■ 



. I 

• 

• ♦ •» *» • 

» 

I )0 

.-10 

■ 

1   Mlw      * 

■ 

I  >l 

^P« Jpl  • l»i<M«l Oil 

1100 psi    0»«^* Uil 
II0> }«•>    Mv^l» 

0*0 f» I 
i mm 

• •    • • ■ «H* 

n. • • 

... 

. t<   . ■rp»   " 

-n rf 
- 

I 4 I» - Ml ü 
br   ^ 111 

V ■   MMW ->* 11« 

*. ) , 

I* «HI Q*il«««/lCl|lHto 

»mm m *'• -t     H I 

t»    ?rst*,' , i «MI 

* 

» 

- #rrfi t'^tn 
iSSJSK 

3Ü 
*   tMlrft <l«t* m»#n dHt.iri 



I«     IwU -. * t t 
f. 

11.   ipni:!        >ir*». 
A*   Cent'-       an #«1« • „t ^% ^^Mh^g tan 

' U .: 
JJAJ^lCT *m%l mmSSl 

« 



#11 

» »IK«»M 

% 

mmwmi 

Mil 
i«> * 

• 
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■ • tptmiiit 

U.   <■ U lnüm tl^ü 

ÄÄ 

9t 

»   t*-*** 

y. '       .-,-     ,. 

uktUm M ü. Iff.    CpPf^tl— i 

S*JLJL *%T**mm* 

IV. 

• 

MMttt**r 

% I 

03 



•MUti# tMtrtftit« %t f** «IIU ft»t«#tMi if «•!& 

»^tiltt, tW !%< 

timtttiwi «f «i mil« • MMiftt« •»!%• 

■ 
■ 

;a K h 
Pllt WWW 

if **|«t%ftta 

;   •   r»» 

ft«   «irmt 

i 
• • *r ru«# i» w «• 

«Nf%   «r«!«!^ 



SaUL—'r* "   - , . ChcoUnl QnnlUv 
tin* BmO*     »00 fi. r'-aoo 11 NJ iMtli 

*. •     ..J « 

f«    ttUMMll  fer6V?8*8   (oil ^ftd fft-,,   oool,  »HVlnrfl,   ilc.) 

• i/4*       l/.O»/ 4-5» M97 ft.     St*qc 1.   /no 
of |JOW.M\-100 
Micke of court 
Sttujc 2. 600 
Of pny»» 

MUt|t    A «tlfr^fMlll«!  V«l*« ^OOl  «Mft ««f «it  7?b5  ft.   IM order  in nm; 
Mifti lo th* mrfAi*   vt ft MNAI of i0/%0 pixiitix plvm U 
tf cvfMH«    4i    ^»• - I   f> 3/fi In»)  lined tubimj woe 

^i   fk» t^ttoi Ml f*. of )'  »«eh röPlM I« etfiitilcon stool. 35 

« Hi" cunliin 1« *ot Oh top of the 

.  *   . ! 

•»»I • 'Nft 1L#**      ß«*!  of on* «• 
It" 11.7*. t/ft.    IMO       f >/•••     10,0 ft.    Clo«n A-ir.0 c 

or c.».i,'.<o.i 



V. I< Well öeölgn and conötruction, continued 

B.     Packers,  Centrallaers,  well head cqulpnent, etc:  

 CwiLOJJtSSü.Opt, 90 ft. staaclntf w^ro  iim on  ^y»  casing end a wtngo 
. cement:ing t:ool wa:s used.     Tiijootion l:\ibi.nq war,  set on a wire lino 

set packer above the  lino.r packor.     The v/oll  head  is 9  5/8" X  51" 

^ 2 _3/8"iG, ?'ay Tpo 1 c.offlpany gagggjbly. 

VI.    Description of surface equipment 
A.     Koldlng tanks &  flow lines     Holding tank capacity provides 

, npprrm' a&fcaS y fm.ir-^aayjä.-fii.pxgjaax. 

B.     Filters  ^partrj dae type  fi 1 ters nre unod to remove pnrticlos 
 ^abovo 10 niicronn. 

C.     Pumps     A positive digplaceroent pump is nsod.  havincj  50 GPM 
capacity with 12-?b PSIG suction prcayuire and  2900 PSJG maximuin 

■ ■ disaihactje. -prejasune —__~~__—_>«__«^^__^—__« 
D.     Other     l^'1C! Pu,t1P is oqivipped v/ith a by-pass  to control dischanje 

—yiMMmteauaad anXiaf B£ttfcsfifcj>fia BflBlBtife S&SSi r^e^g^r-ization.  

VII,    Cores,  sarnplos,  a hoz'- 
A.    Coring 

• Prom      No  cores  
ii 

n 

i. 

it 

ii 

No cores 
No cores 

Kin   nnrr>s 

„NO  QQS&au 

Mo qorfa 

B.     Drilling Logs 

 ^Drillers lo& 

 ^Sample  lug 

to None Recovery 
None 
NO] e 

None 

None 

None 

..Drilling time 

Other:        ?•■• 

None 

None 
None 

None 

None 

None 
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5. 
Vil   —     Cores, Mp|Ma t loc«. eonilnuc« 

C.    Other Iocs run 
 KeaUUvlty Onii^a ray-neutron 
 8' ^^ J^apc rat ure 
Jt__Cal!per Cement tond 
 Other        sirrti Yilc nat'n Ji^fJÜÄS  

VIII. Ifcltt Ctiarn^icrlsttco 
A.    Industrial frocets fro« «hleh waste It derived 
,,.   ßjiuf<v '«»'•" ^f nylfv <  intniTPK^Htitee and neopr^ne.  

9.    fh/sleal I cheaieal Qa-fTiptizn 
Vlfcoelty - 4 fv»ntlpoI—i*i 

Wrtn»««   ♦ A wteturc of        »H aid   lo%* bollltvi hydrocarbon w««to3  from 

^lA.tio piifttt ,ial Inn piw»c* »*"* 

 j—Ui ■■■   1  inu.a_U2C^gl/BCw. 
a^MM    .,, 10 tn ITi rhlwtfH* .... 4S to r.vc 

, UydLOüc\.JA—i ift.
,<r? Wi .......... Wowtral 

C.    Volune   .. .^rrtpl}f'- * •*• **** 

IX.     PrcJnj*>ctJon ^«le tren»fnt     n. w^ ■aortal  ^ Mf>.uj«Hi^;nd 
filter« I prior to inlectlon. 

J7 



6. 
X; Well operation & operating history 

A.  Tests - injection at 30 gallons/minuto rate 

ATE 
Duration Zones tested 

Description of 
test results 

6-28-70 9.5 Hours ♦ 53.04 ft. -5163 ft. 550 PSIG - Waste 

6-30-70 7.5 Hours * 5104 ft. -5163 ft. 1150 PSIG - Waste 

12-22-70 10.0 Hours * 5104 ft. -5163 ft. 1500-1600 PSIG- Waste 

2-2-71 Attempted 5104 ft. -5163 ft. 2900 PSIG - Waste 

3-20-71 to 4- 7_7i  Clean out 5104 ft. -5163 ft. 1600-1700 PSIG-Waste 

5-22-71 15.0 Hours * 5080 ft. -5091 ft. 1600-1700 PSIG-Waste 

B. Treatnents or Stimulation 

Zones 
Treated Treatment Method 

Description of 
Treatment and Results 

_5081 Ft. - 5091 Ft. Washing, gravel pr.^king^  Hydrojet perforation 

   .  and acidizing technique, successful 

C. Injection rates and pressures 

1*  Rate  30 gallons/minute 

Date(s)  5-25-71 Average 17.2 M#/hrT4axlmum ^7• 2 M»/hg» 

5-30-71 •'   13.0 Mtt/hr. •• 13.0 Mtf/hr. ti 

N 

tl 

6-1-71 17.4 M#/hr. J17.4 Mtt/hr. 

bottom hole ) 2. Pressure (well head    x 

Date(s)_. 5-25-71      Average 1675 PSIG Maximum 1700 PSIG 
n 

it 

•i 

II 

5-30-71 

6-1-71 II 

II 

II 

1700 PSIG 

1750 PSIG 

1700 PSIG 

1800 PSIG 
ti 

n 

* Sample data taken during normal operation. 
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7. 
x.     v/eii operation I eporatlnis hl»tory 

D.   Deteriptlon of opera h    program;    m~ *   « ^n 4  
elternetaly with He. 6 v. n .    Jho well iß flufihotl bdfore and 
after oarh waete proconi    LJ led ion v«iÜi dJseel c1.1.      ——— 

E.    Operating problems;     fiofcrial   IniccHon rate ronbricUons have 

necer.i'itntGd orrcfyional   clt-nnitig and barlcwanh operaUions. 

XI.    RoguDatory aspects.      (Seo Mote no low) 

A. Construction reqttlremtate ftm well casing waa ccmontod from the 
bot^t^ flioe to the Burffcco tteing n r'U Cerfni.ial valve tool. The ln~ 

JecbloM won* SS£iSI]LiS^23^f! nn u,luo'r,a!n«,t' area below the» «••ayinq,   a 
gravel packing. a pedter pgevont« the Injttc t.ofl matetial from oontact 

the vcqi.  casino.     The annular spu. o botMMU) I he injection t:ubing*and 

B. Monltorinc requirer.orits,^^^, prnnsure.   in<ec?tion prngur^^nrt 

c,lnlsigtcd_arc- recorded,    r.lectronic caaing inapectlor^ 
.J^Q_Cll£icK-tho rp.slnn  and  tu>»iriq,       __^  

C.    Restrictions on eperatlns proaeOnre    rontroi of uUMfclM 
~PC4iamirrs jad-BQlidl  BttatanLfci ^^  

the casing is  filled with dier,ol oil to prevent corrosion of the motallic 
£ trfaces.     Pressure on the casing io monitored, 

£££&! Items  listed in section XI  include thoae required by the 
state and normal practice»; followed during operation. 

39 



A« Total I unit eotts of construction 

/ 
oriolnal compUtion approxiwtgly $130.000 

/ 
/ 

w~ 

B. Optrtting costs Combined oprattng cost« for Wo. 5 and Wo. 6 
^n. «»d their r«Uf d prs-lnjoctlon trsatasnt sf ps (IncUdlng 

wall workovr operations) are «bout $300.000/vr.  

XXZ. Source(s) of Information and Published a^fTaneea 
cowpsny files and Pollution Control and Waste Dlspossi incT; 

nvnatilMny   fiTVJC«. 
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ur.«. i vx . ■• i.... 
—TJRTT— 

.JÄjajö.*j<"jUif ?:. . _ 

* ••    * - 

)••'..        v yr sC K 
)äK  1'HU  • W !(•• JO* M 

J^90lLfia S ' SBSü SfLSSHSäubi "      :   : %JssäBiJLK!LlJB!J  
1)1.     «MntK),   i.\;\   :,  . . .   t        .   u-lJ.i.;   X   OfHinitlCIII« 

- i^ii, u-v: •• C: v ut«i >     mm ■ MM ■wimniiii 

.mn m^t. evfcjHaM< '%?•.,      M in-im? I • urn crtiitt ***** yitUh *•$ 

.JttfSE8^,J ' ;-    '■»    *'  '   '    aifpoi«3 ». v.-. vcUt.   pKOtihSlHy hi6 

..i1|9£H:LV..v.''^7 ftwfl»» vn* «DivrUkrn •:. ^ nwwflMm wince,- in i9f^ 
JU?r.>Hr  ''«i wll fa. l-ito-.    C«     .  '.liU «••   '.ht MWli w>tii %bv * AitriO 

vnt«r» »Yon U« MU«Jj«Ui &J§;^^0    SO-K ;iiiir*.Urd ««• pmjwt «f 

•••■""• — —  ••—• •       . - ....».. ..........  . ,.., . , 

, ****** ** v ;V 'J*Jl.v io,- »on-i'T-vriv» vielt- !'<\' tttr viwt.    Oj«rj.\./vj 

211« .v;OJ   i*  t^etWkO in tJK   bo\ th< r>. i ,irgin of.  the Uuli Coarttaj 
• ••      .. ..».«.» ....... 

MUitou    T'u v/\ I.' |NNMrtr«iiif «i 1«V9'   nrfloiMil MNMDII 

. tmaliti*^ .Vill! »». VOUVIKJ ly plvogitig cymlin«..     Tn« 
»trttiff^fi^ic MCiiM OSIMittl  v»5  iu' «ivt IVjtjftry .*tiO 
V-jitvriijry  P.r.ü',   flayt«,  «no M«l«nk 
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XV.      Otolc.y  .i. .I» ooi.Mii'ica ■« 
B.    Cft.It»cJc Ui-, CI'1"Hü:. .    rock vi»nn |icnftr*lcd t-y wtll 

imp» AM      (I»P> _iaiin iiu^riocicj^j^r.ttli«*!!  
UMUf^wmrUKi     m***    £1 MOO'    J^ÜHf^iSL SigAMiHL. 

C.    OroJoRlc De^rlpl ion of ii^üiSou oi.Ui ^ poMlble unU» 
iK«t  in UM 

»mV VRH K^ti|       ^^j CharHCici  unJ 

vi.ur •«na.'» ituvj.i» Jure« 

tt0U -«Ntf         BIMM g^1 >M''      JJBJüBQ«JL41«; rHaiU«.. 

1).    felflMtriai UcdcrlplJon of InJccVton utiUi» 
1.    Nffotltyi 8W   
2. itmeubmtytHyipitiVto I» Itercy*» , 
3. Oi Ij« ii.- I  •>   . i voll1 l )•»     »         '"CÄtJ idtli 9,7 >»»-/i»^» ■"< 

• MH (pan) • MpT           ^    ,   _ 

!>.     dim   <   '   ill, !.v\»  oi   ^VJI .  '.on VJU*. :    3«li ^ttr 
or mknavn iO?t^MU«ei »JWJ tV»' !!>• 

yio      •**•     Rffi  v'.is   ,   I ii':i  i   -. .   Utäul   



iv.   u «,♦  / ri  tlmh 3« 

—IM    Bum .     ! Knur.. „.-.9«ilrM 9^uiaL 

•    .   • 

o*   . 

f.    Ilti»fr:1 Kt*t»uure«r toi) tin) r/  . »»:»!, ^rJmi», otr.) 

Af»^ ^i-e!'r*-«yf.fcnw»tfftt w^ •»!   »  ^Ji*»'     * ■   i»wim^»e NH»^ WO* toT3. 

«• • i 

••B«M 

»*     • •     ■•     •. a 

' '   * * -tav» «*•(-««» 

.^ :/ \ ™t£SC„JS*J*JS»S* 
a       M •  •••» ' 

••«B>i99  V*   ««o    «• ■ 
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m 
OP *xll b>a Mti^U, ?^C t%i v.r. 

VI.   Dvivrlptlcn cf turf««« «r^ttli»^»: 
A.   Moltflnt tAJikt i flw llnrf   Cwr »»ft it un^wa t^ m« ^»n 

llUti 

••    Fllivro    1-9* ilOfctf Ajvyfj^r t^c< rt'ur 

C.    I*iacis 

n MMii^ i mil r    mm fi i-ut. a^^^tii'to-ff i*f g«fly• 

vxx.   CO.MC, tvEpii»; a ugt 
A.    CM Itic • •«? ^^w« 

lo. ..„ffcovonr 

■ 

» 

lkj>i"i*' Jo» jcnii»»ri  
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I« 
til. ..     Ootm , tt**\*  . » w  *. *in\iit*f4 

9«   PIIHI* UKf rto 

> i^ Mfcti .ujHiltii int n» MiMfiftiri tf ■Pi>Hn|giJf»w,., 

it     ■ . 

• •3M 

■ 111« ■ ■■»■W» — > «n^l 

>»■■<■'' >»»—»« »i 

11.     )r«ii'Jtct*<* «Mil  iiH<atmr 4 .»iV^-fC^S1. 

*mmm&m   m m mmm ^  * 

* ^fmmft^mit* mtm • >   ■     -w ■■.■ »»«»J   »•■■•■■Mi 

——»■ ■■■!■■ ■■timann« > 



f 

A«    ftfttt 
4 4f-^«itllC •if%t«»ff 

tt» j»iiiHy»i »yy -«M» KmW: »  Ij^ ^ |#K 

if- II 

UJPi'i 
/.- 

t^MMjMHM 
. • v,^ 

JCrcLvi ^  .-' 
t»f«fri' ■ i    > ef 

SÄ.Ä225 

0.   l*)#«»tiin rtt*« am« •r»ti4rtt 
1.   ftrtt 

-     >•«               * ^«W ■ »El* 
!•    ri>n*wr« (ytU t^4  1 ww«* h-te      "    > 

*    KS 



,1» • ^tl* • | MOMLHlllill 

ll«    MNvtlMTtll!1! 

C«    li»flrUii<M «• •        '  • «• ,**«» 
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I. 

tilt. anfMUt »T l*i *HN»II^ ^4 • *%%•*** ^ur»«««. 
.^•"«•QÄÄIsl M III I tli fti ti »»*N» 
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im —OUR— 

l(i»ri»»« CMMBli C^»i«*f ton*** i wll Ro* 9 ef«r»ud by AMrleaa 
t-^T- ,. ^»^^ ^ t»#lr r^l»» H-%tl« in JTfifcp 

II.   Mill legation (l#c«1 «tMnntlen) 

II.    Httiffry, tfntcFM |.tMwtli»^« •«iiriruoiion I opcratlor. 
If^l HmUm CjlBWti fMQM^r kNM glwlnf. • MM »orylflniirllo 

^m IwM—i fief Miy fnr «h« tymlto ***%• vhieb ma 
mtmWi ll Wf W Wtl1H|     Tl <— ••Wmlntd liml Urn only fi—m> 
«U^XMT) «MM» «M «M «T «lsr«Ma bv iwp MU«.   rbnalblllty «ad 

ftr «Mt «Mf «»11 Mlliy.   Oai«iili'.;'ty eflte «MU with UM iMiur«! 

Uw MrtJcl*ru<l «ut«mt MM   indimu« ibt projMt «•• 
■ feat t« U»U*»>yfrt of IMv o-letas «ad tho InetallatJ an. 

tCV« "•»^ *•!. ••• «»•T WJ «ir^t;*»»   f r   uimiVi Ear.in—ring md 

.1« IM 'mi.w* t-c «trtu «.  Tjtro «p »»«iriisJ.iPj^üJt.i^Jt«?  
^€♦•1* —M4 wdi f%».   Tte ««LU ra^glft^     v turner iu 1970 *|•»•2},''0 0LJt 
f*tmM<*\ t*%}*n »r • ^OM UA   in u*  t»Return •trinn. 

^•«rrfl .*•  ^fi« prtUtn ^   
UM ««II In leenm in UM naaumrn Mr«in of tho CuireonttnT 
^|gi««    TNi «Mill ^nntrntn« « *4ri«  ru ;i<ma*i «näwoly" 
•••ocl4l«4 wliU • »GJttMrly flunginq •ynclin«. 

71M? Mt«i.<ir«rfc|c —ciiotk eettnltt« of Minivn tWrtinry and 
gwatarnafy aar«*«.  clayn*  and nhalnn* 
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IV,  Geoloey & Geohydrology, continued 2. 

D. Geologic description of rock units penetrated by well 

Rock Unit (Geologic Coluinn Included -yeajt ;  no ). 

(Ground elevation 5.0' ) (Total well depth 3302    ) 

Datum for depth measurement RKB to G.L. _»_ 

J)epth   Thick- 
Age   (top)   ness   Lithologic Descrlntlon Name 

Undifferentlated      Recent 1000' Alternatlnß shale and roaaslve freah 

JPlelstpcene 
Undifferentlated 

2^00* sand 

Pleistocene   3000' 
 HfTT  
Pliocene 

1360' 
water sand sequence 
Alternating shale and massive 

2700' sand 

 Vn-arif^fih atyl anlt «a^er sands 
Pliocene        236?' 125' Massive unconsolidated salt ymUr sm. 
Pliocene        27^5' 65' Massive unconsolidated salt water aar.. 

■^QQ,'.P^n^, Pliocene 2980 290' Massive unconsolidated salt water ear» 

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

Rock Unit Dep).h       milok. 
Name Arr.e (too)        ness 

3000* sand 

Character and 
Arcal Distribution 

1800' sand Pliocene 1790' 280« Massive unconsolidated aalt 

2700' 
JW*  
sand 

Pliocene 

Pliocene 
2365' 

27^5' 

125' 

61,' 

water sands having lar^o 

regional dlotrltutloo. 

Pliocene 2980' 290' 

D.    Engineering description of injection units 
1.    Porosity:   3'^       
2.     Permeabill ty !   Meaourub]e in Darcy's 
3.    Original Rcyyrvoir Froa:'.ure: DriUed with 9.7 lb. 

CUe? (298O) Log with 10.1 

'I.     Reservoir ^o^/u'raturt':     LBBS than 102'? 

ti.    OjoFical Chni'.-jctcr of Porwaiicni v.^ter:, 
(Salt water of unknown composition and density.) 
■ I           I IVB»    »IM   I 1    ■      1       ■■!       i... ■        ,  w   !  J     11 

6,    :{v'.-.'j'voir Kivivturc Prfssuro:   2036 pel 
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B.    Coohftn-lnt r; rrt>ih «rttt«r nqulfrr« In vicinity 

ThUk- 
 StA™JÄÖÄ—Dtm &ir3it££ Cl^lc^l Qu«llty 

VMdirr«r«stl»tr4     0* 1000*        m—t^ r«<«ni rl«^»o>w ** «imllabl« 
tf*b VHA W«>rt|«ll «> ur 
.rAl*^ 

F.    itlnortl Aesouroct (ell and |u*£» «oal, *>rSn«ft, cie.) 
Vie-fiflMUKiAl MBit ^LSMi JT* ^ *0'>> ^^ ^c^^l pwxtrtUd hy till» *•!!. 
Howvr, BOMrow t-nfMib —i mil »nUr •mA- »»m twirnfd bclo» 1000' to 
T.D. 

V.        Veil d^l&t and oonatru^tlon 
A.    Cftflng, Tttilnc» «nd Cm^nt 

SlH K*'X£IJLa3tfL "      Z*! or pgKffnt 
mrfaot    17»!/»       »T ib.      m mml ^l^l3S5!MJf 

^^ ^UJftHHH    -        V/'      yo^' hupf i« Wnsiui 

JQUJ2JIi-. * »A^*!S.^ &fl 

"si         



V. 

VII. 

Well dcRlnn and conctruction,  continued 
B.    Packers, Centrulizers, well head equipment, etc:, 

Packer;    Baker Model "C"-53-68l>a 9^/8" X ll^/V 

li. 

Centrallzers:    spaced every 100' on ?-l/2" Flbercast tubing  

ite-n hPAdt    PITS aH test. Gray Tool ComTeny. 11-W' 0T> ^ 9-^/Q" P0.^  
3-l/g" OP. well head assembly:    iMO pel W.P. 

VI.    Description of surface equipment 
A.     Holdlne tanks  &  flow lines   Tanks;    13,?00 gallon plastic, 10,000 

gallon plasticr 10.000 gallon steel.    Piping;    1^00 ft. ?" polypropylene 

lined steel pipe; 1200 ft, of 6" steel pipe^  

B. Filters    Four-g* diameter steel downflov sand filtersf one-U' diameter 
rubber lined steel upflow filters, tvo-U' diameter plastic upflow filters. 
Two rubber lined steel polishing f '• Hers 16" in diameter with 20 micron socks. 

C. Pumps    Rieht steel PUUTOS. four alloy 20 pumps _  

D. Other 

An emergency Injection system har. been provided. The system provided for 

the fcaJLJ^ttJrtMLIinlaiiJii K9t 2 MUL   In tMiMm* tUere la a  
natural fgM engine driven pump which is started automatically in case of 
power failure or loss of pressure in the Injection line.  

No cores taken Cores,  tainpltff  & LORS 

A,     Coring 
Prom to 

it 

1 

n 

1: 

_Recovery_ 

 /_ürlllC'X'S ]jOii J    PPilling time 
Other: 
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I 
5. 

VII.   — Coreß, Burnplcfi, & loc«, oontlniMd 
C.    Other leg! run 

JRcclctlvlty J5 GRmma ray-neutron 
_SP  ^Temperature 
^Callper           % Ccroent bond 
Other  , 

X 

VIII. Waote Characteristics 

A. Induatrial Process from v.'hlch waste Is derived 
Acrylonltrile^ methyl mcthacrylnte» aolamlnc, hydrogen cynnide,yellow 

t«n»iiate of soda.    The wa^to  is dprlvvi  from the w9DVjf8Ji|VCf .B1,  
B. Physlccil  h chemical l)o:.ci'lpllon     Acrylonltrl'fe plunt wet etrirpr 

_bottoms llinijcl, gOO ^im aimnoniti,  'JOQ ppa BuJ'.'f»too and tip to 100 fym oolldsj 

J!i2tiSUBitBt colunn bottoms 11^.J j ', aVmit Z'f» Bur.iysndod nolld«.    McthyT nethagrylt' 
plant- - Uruld up to y^ suln>rl'- »vctd, up to 1'$ sulfateo._K.ol»wltie plcnt - 

liquidf 800 ptin urea and Rboijt. ^rx-) rpn mamonla,   The hydrogen cafeplrte 
plant. - averoRe 20 ppm HCN.    Yellow prusclute of ocda - liqultl, 2^ YFB, 100 

ppn free cyanide.             ___««.«»«. __«———— 

C.     VoHuno     200 CM Mt    tvlprflr boitaMj  i>0 GTM woet« vater COIXCT 

TbpttcaBs^ gO CT^ methyl Be^Aoegylaf iMWte   .rid, TO GFM celamlne, ^ OW,^ 

IX.' .  Preln^ection waate treatment     BettUaa and ntration. 
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6. 
X.      Hell operation I opvratlnr. history 

A.    Tests 

TYPO Duration 
Baekwaeh 90 hour* 

Description of 
tones tested test resulty 
3170-3200' Becofered t 100 yds.* eoarse SM« 

•ad salt vater 
ctico SH hours 3170-3200 * 300 MM fresh water with gO gU 

lajeetlon 
surface pressure 

2U hours 3063-3200« 93 OFM fresh water with 22 pelf 
surface pressure 

Injection 2U hours 3065-3200• 130 cm fresh «star with 60 psig 
surface pressure 

B.    r,*^ot.^nts or Stimulation 
Zones 

Treated Treatn^nt Mothod  
3000* SD February 1969 Started iajactinf »ethyl »ethaerylat» 

Description of 
Treatncnt and Wotulta 

vnntc add with apprcalt-taly 100 pel 

surface praapure. 

C.    Injection ratos and preu-turen 
1.    Rate   (wr3B) 
Date (a)    1966-1966 Averuro ^0 ow      Maximum 300 0» 

11 

M 

n 

—liJ/36tl9£B-  
 1^)6-1966 

J966J196Ö    •i 

11 

-I'XijsnL 

y-n, 6/71, 9/71 
2.    Prcücure (v?e31 bMtf 
Date(s)    1966-1068 Avoracc 110 mi 

11 

t 

n 

jroeni 
300 om 
320 cm 

^^bottpn hole 

■ 
t. 

i- 

•> 

19^-1968 

1966-1966 11 

110 psi 
Maximum 160 pel 

160 psl 

M66»li<B  
t/n. a/n, 9in 

no psi 
no ni 
105 Poi 

n 

•I 160 psi 
l60_iyl 
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7. 
X.      Well operation & oi.-»ratlnR history 

D.    Description of opcratlne pror.ram8:_  
Well coayleted In Jrnwiry l^C6,   In^e- ted net «tripper botte«a fro« torch 
X966 until rebnwry 19(0, at which timm »ethyl eethecryUte imete meid was 
»toiled Into tha well and hM been •ucceenrully injected to thli tete. 

B.    Oporotlnc problems;   Ueited to norMl rw ■olntenance.   One rroMi 
_wiUL «ending yn Hurinr inlllnl ^Urtut».    One U»bin« courlln;; felltire in 

May 1970. ~ B 

XI.    Reeul•»^rry üni.soto. 
A.    C^rntructlon requirements ^"ir^rj to confoni with Cooservetlco 

DeiT»nent reguirwent«. 

.  B.    Monitoring requirements     Jinue rrculred. 

C.     RostrlcU-na on opr-      -rr. procr     -'    none other than    .real 
perait reatrir- l«gg« 
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I.  Economic:« 

A.    Total I unit coot.- of oormtmctlon     <foQt000 

B.    Operating cowte     I60.000 

S. «ourceU) of Information and Publlahod References 
_V*>Ul«n« W«Ur RMOurctt Bulletin No. J ABA MO. 2. 
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WKLL PILE WVM* Iß, l<~?6 
wvrr —uw— 

X.    Operating Conpatiy I Otrwrtl Well Locution " BM 
TIOCACO mc. 
Lottltfnn Plant Woftnory (WOT Onion) 

fi 9i po« r. 
Convont. loulilono  70723  

II. Wtll location (logal dtaerlntlon) 

SM0 H^'IQ"M IU)?7.2»' fr. «/COR Soe ^. Tll^. MM 

ort Coordltmttt ■ X-2.137.Y59.80. 1-525.531.5» 

III. Hiitory, ayst^it planning, eonatruetlon I operation. 

—JdMI Tmnnrinn nr niii mmnul inll nrwiinJiil til 
 Mr. Robart A. Laflour. g«ootttlv Socrofnr Li 
 Itraa« Control Co—loolon.  

9-l6-6s f^mtaaion obulnad fro« La. Dapt of Conaarvatlon 

 HJdll lli  
9-1-66 tfoll accgpft.ct injact]o<i fat co«plata< 600 QPM 

and »O PfllQ —11 hmmA M—I  

i • * 

ID TTT 

IV. Oaology 5 Goohydrolocy 

A.    Regional ^toloric aettlnp; Thm dlmpamml —11 im looafd 
aion,f Lhg ogtreng Worthoaat aargln of tha South La. Oulf 

li flair. Df 

i 



ZV.     (toelogy * äwtiyoroloty, contlniwa t. 
B.    OtoloeSe doerlptlon nf roek unltt ptnttraUd by «til 

Ho«« Unit Ctalofle Coluan Includtd  -ttt       i    no i   ). 
(Oroimd oUvatton )    (Totti «til dtoth 9900* ) 
&•*«• for d*pth ■»■»tiH'ttent    »"'iry Ttblt 

CV^th       ThJtH 
 AB UM .     MM litholotu PtacriMion 

PtHttMM    • • Btnd ftnd atm It 

.A Mn it>t^ MWMt>mM> M  H g|1|flt  tap and hotttm af »ItlttOCtn« 

C. Otolo^le Otttrlpilon of Ir.Jtctlon unltf I oottlblt units 
not in uat 
Potb unit     _ _ 

Mmmm                  a    Otpth  Thick•      Cnaraetcr tnd 
JMS ££S ÜMi D£U. Arttl Dlitrlbutlan 
 xuitificai?—ua loo«!  MMWJMM "» «"• MJM) 
 Pltlltnrtr.n_-li>.Q   loo't t^^^fp^,. ton IU.. M<1^? 

0. Rnelnttrlnf dtierlptlcr of Injtetlon units 
I.     Porosity:    KMUm^ff   ^| 
2. NlttmitTI    Mtltu  lOOO-»000 Mmid»rcits or nor» 
3. -T>^ntl tt^nrolr Tr^ss^y^jc^^ by Muitiaivm. 

*.    r.fstrvutr T«tw>^pi» ur«?;    iiKQg 

5.    Chorlcsl riifirtet^r of NPntita Voter: 
—Jiff..At iwchttm .11  

58      6*    ^tservolr Prscturc Prc.-üure: 

• ^o»)« - sroo x 0.675 - MB pSi— 



SB IV.    toel«w % Mvotiydrolofk«» MNllMMi 3. 
I.   0teiur4rolofvt hvnh ««ittr Kintf^rt In vicinity 

Thiek* 
fmn rtf« ^ntitr rr^uai ounntt 

•lr>dif«L«<l h> Ki^tfli»  l^w 

F.   nin«rtl .•»•tourctt (ell tn4 cat, eenl, ^rliMt, tie.) 

V,       fctll d#il3r. and enn^truotton 
A.    Cat 1 mi, Tuhiiw, and :.r»#nt 

S?!*         r.*?,n<r or "J,,|n|r NNÜ       Tm« » Anourt 
-ÜK *']&* * r.C'* !L 9U»        gat of Cenent 

Surfte» 2hm       C9fid^ctor ^naln^ rp'^     60* Coa«qn      IgQa« 
ü—ii—ifl! omtr anlfin^pr^ IJ vff i^v   Dam not^ju^TiMh 

Injection   i^^'  i^nar Sirin^-^} ^ wy",J ^.»J. 
jyhStfci J-^'.i SlIfix^IlÜigrBaUy fl<^t.a«1 w/tuba tote 90 

Oth^r 

Describe bottom hole eonpletlon tWnii |j wtdfr r»aatr and reaa 
•3-7/S" PliaL hPit kg HSjMlaJfcM^I Injection Intervtl.    Make up 
mmm int.Llng wmi MmlLJrUjLr_AlPfl ^t>l rur  tetal depth. Place gravel 
In nnnulua.    Rur.  initial pro<!ucil3ri Mat eefore setting packer to enaur 
travel properly placed.    Fun packer on S l/f*" tublr.? to top of blank 
liMTi  aet down on  liner to ant. packer per aanuficturer^ inatructlona. 



?•   Mtll 4»stfn «ai «onctrM«!!«*«!. tontliMi«« 
i.    Paoncrt, •'•fi%r«lit«r», ««til nwd •^wlHWAi» ti«»( 

I. 

g^tt^lf».   n 
i» ce. ty— cf tat^mA 

. flaat mot Ktu |g| •*»! 

VI.    D#tert|>llofi of twrfac«- **)iMp*tfii 
A.    NeUlfif iftnkt i rio« llfwt    B^m ■ »'  » M 

a« * Mil ^i M^lai tt^> 
g» a ail ^H 

i.   ftiurt flif r gm| 
LU 

JMJ^JM It Ml ■ MMJMi  
C.    fiMUt   M| JI ftlf r r-d f?0 MUJ ^^Q 1 UiJacttdr. 

llaBÜl  inlTttcft fhot in —M 
0.   Othtr    2 . ^r^ j— 1/.^' | « 1TV> Maam b#tM MI« 

»ill mti—f W hm *** or^ «tiw> g.S Ifcal i^nfc btlaa claanaa. 

vii.   Coras, tM^laa, ft Umt 
k.    Coring not parrc»r«r4 

  N ^•cotrsrjr. 

B.    nrtllln« toft 

3 .d-ple log (tUvt «nlaytli 
thrru<h inject ton «ore) 

. rUUnc til 
Othar:  

«0 



m. 

JL.CH I l^r 

fit I. Hiti« CharMi^rtttlt« 
A.    tii4«cirt«t *•! tii «Mt« la iirlMi 

••   rnyttMi i ••Muttai »t*<rirt*.4Mi 

c- f•l,,« —laLfi«. 

11.     fr«lfUtetlofi »«.I' tr«^t«»fii        mmr 
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A.   TMtt 

C. 
tptrtitn« MsMry 

noun. 
«-«UfcitftU 

JflDULil^J. 
*»cfUMo«i Of 

lyimflB. fr?9 -?f?! 1^ »V gt;i 

t.   Trtaifwnit or mfiia*«ticn 
Inn Dvsertptlon of 

?ooo m m »CL 

i^^a^lfil#<?Hfln 
mbH 
Ccriw;iop ro»ov4 PO f',. inH<H fro« wll »cr«— 

Jow rg»tfbliahiid 
^•69)TfiJarn ■ ftHdut i * »t^o.^! ywr^mbl» foa^oration 

C.    tnj«et!en Mi*n «nd r •vMtur«* 

D«tt (■) Conllrmw OD^     .W^rtR» 100 OPM    *laji lim« bOO QPM (fa t) 

n 

I 

« 

2.    Proaaure (well head bottom hole 
Data(a) Contir.uoua Oon.   Av>Tftg«» ^i^ naigMaxlmu«   UQS naig ^te« 

•i 
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7. 
I*      tttll ofKMrtUon ; optriitlm; history 

0.    0*terlptlcn of oivfrat'fjf prorramp; continuoua Operation 

I.      p« rat in»   t/roblems;   Reduced Performance - Improved  
| MtfBBBMI axooctei »rter new eettlln.^ tink and filter 

placid on It—i  

XI.  Regulatory anpects. 

A.  Construction requirements Drill 18" QD Hole to approximately 

IfOQ'  and underremi from 1790' tg 1900' for grayel pack;  

*   gag, pragrnff - ^ ^/fi" sei, it iBOC and CMTD to «urface; 

g. ^/C prod scrin/y. pp pncKer to I'D w/'3LTD liner  

^ E. Monitoring reguirerrenta r re8F-ure(annuluB and lnjectl.on\flow 

C.  Restrictions on operating proc-dure 

€3 



8- 
XII. Economics 

A. Total & unit costs of crnstructlon $200.000 Total:  

 tl^O.OOO drill well; $^0.000 pumps, piping, tun* and ywla 

 and filter.  

B.     Operating costs NA 

XIII.  Source(s) of Information and Published References 
1.    Deep Veil Inlectlon of Llould Vfaate by D.L. Warner 
 PHfl Piihl. No. QQQ - vrr-^if  iota.  
2.     Subsurface Malt-Water aiatvtun.  API I960.  
^.     Ground Water and gf^B.   M^nrd E.  Johnaon  Ine.   Puhllehr. 1>3^. 

A.—SubBirface Dlapoaal of Industrial Waitet. Dubllah*d bv 
 InterPtat? Oil Compact Comm'.salon. Oklahoaa Cltv. Okla^l^i. 
5. Ultimate Dlapofl'.l   nf Advanced      Treat—nt M«sf bv Louia 
 Inpnlng- Bfta^arnh,   Plfa  ri.hi .   Mn.   QQQ-tfP-if>   

6. "TWp tfpll Wnwtp Tnjpf Ui  - JMÜil Hlr.h l*i"*rm* y^>" 
 ÜUL- L. Warner.   "Joun.il of Sanitary Engineering Iteigy^ 

Proceedings of the XürTein Society of Ct/11 Rn«in««rs*, 
Au(?u8t 19^6. 
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1 

TOACO INC. umsjkm PU«T 

rSBStUSS JB?S-SB: 

Sulfid« M  ^i 

rs Uallnitjr •• C^OO. 
Acidity M a. 
CaCO« •Kirilljjr irtd«s 
iv^pf r«*.«tr«.   > 

H»doi po*' >t.U.. Kr •¥ 
lUdurtnc rapacity •« 90. 

Iron 
C«IC'.UB 
lU^SMftlUB 
»ad'« 
mnm 
Saifai« 
Carbon«t« 
BUart    it« 
Chlorid« 
Total dl!>»clv«d tol'.d« 

3p«cirte pwdlfi 60/60 
Turoldlty «a 8IO2 

-.6 
90 

460 

5.100 ,iC 
100 
J. 
-0- 
-o- 

!)6.A00 
n.aoo 

1.06) 

m±ii 

-o- 

-.6 
90 

120 

32 
5.«50 
l.'iOO 

200 
-0- 
-0- 
II 

60.600 
36.000 

1.067 

•COMId*nib 1« iron hydroild« pr«elpltat« 
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WELL PILE NU-BLR -JA^ ~ ^ul  

#2 WELL 
I. Operating Conoany I Oeneral Veil Location 

TEXACO IMC.  _  
Lana Plant Refinery  (near Union) 

P.  0.  Pox g  
Convent.  Louisiana    70723 

II.    Well location (leral desotlotion) 
S 40° 28'   ttp^W     36)^.th'   Ttt  KF../C:0R Sec  3»  T11S,  R3E mmm 

III.    History, system planning, construction % operation. 
a,H.6^        Installation of »raste diapoaal trell reco—ended 
 bv Mr.  Robert A.  Lafleur.  Executive Socretary La. 

H— Control Co—lag ion  
^-16-63        pyraisalon obtained fro« La. Dept.  of Conser/atlon 

 H tfrlil wtlli —— 
7-2-66 well acceptance in^erion t—t cowpletad 6QQ PPM 

*»■ 

tr 

IV. Oeolory • Oeovydrolony 
A.    Regional cvolorie stttlnf:   The Dlspoial Wall  Is located 
 ilanit  Lh« ex.rtmm Morthesst «nrrln o" the South La. QuK 
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IV. Geology & Geohydrology, continued 

B. Geologic description of rock units penetrated by well 

Pock Unit (Geologic Column included- -yes ; no x ). 

(Ground elevation 

2. 

 ) 

Datum for depth measurement 

(Total well depth_ 

Rotary Table 

2200'   ) 

Name tge 
Deoth 
(top) 

Thick- 
ness Lithologic Description 

Pleistocene Sand and Shale 

*NQ data avallabe as bo exact top and bottom of Pleistocene 

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

Rock Unit 

Name Age 
Depth   Thick-      Character and 
(top)   ness Areal Distribution 

■Pl^iatorene J^3Q. DO I X loa Unknown(over 100 So.  Miles) 
pT«^at-.r^«.ni» ^flgQ jm ,i Unknownfover 100 So. ^iles) 

D.    Er.elneerinp description of injection units 
1.     Pcro3ity:j.-sUmnti;_^  

€7 

Pemraiiiitv: Kr.lima ted 1000-4000 Mlllidarcies or more 

3.     •.•rielnal »etorvolr Fresrur^:    C'H^culabe.by Multiplying 
T^rpt^ by OJ167  gpOOft.   x Ö.Ü67 pti/ft « 93^ psi 

I«     r.fservoir Toir.nprature;    ii60t' 

y.    C.'omlcaJ  Oiaract^r of i-'orTr.i:11 on Vater: 
—      See A*/^cnmei.t Q  

6.    -^eaervolr "ractur? Prer-aure: 

•^c»00    • 2^00 jfTi.o^ -  i«»ö5 pal 



68 
IV. Geolocy I öeohydrology, continued 

E.  Ccohydroloi-v; fresh wtter aquifers In vicinity 
3. 

Name 
Thick- 

Depth    ne: [a  Character 
J-OQ*    t^oo'» 

Chemical Quality 
Sarid Unknown 

JS indipnh^ )1Y h,lRntrli: Ti as„ 

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

JMS. 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole 
Size 

Surface 
Intewnedi 

Casing or Tubing; 
Weight & grade 

Depth   Tyne & Amount 
!lze   Set of Cement 

SSlL Conductor Ceelng 20"   41' 

iflLU Qutar gtilng m% i3_,37ä" 2198   ggfti^ ife5^"n^. 
Redlnlx 8o Sx 

moO'Sx- 

 Hlflln.^<£el-J^-J^ft..Jii^_ST&c 
Injection    toner String - Cfi 8 5/Q* 

Mi/Tt i J«15 flWdft- Siafir  i^terna 1 Ix.ßoaled w/Tube Jtote_50 

Ot he r 

Dttorlbt bottom hole  completion n.-thod:   Run und.r r^n... ap1  TTm 
_^ JLffl— Bllil hrtt t^■.c/flJiglg_JJ}rough  irijection interval.    Make up 
„IfllBM sotting with, UmJ^xlsgH-^ipe and run  total depth.    Place 

*ra.el In annulus.    Run  IrUlal Production test Before seUlng  
piJKer to ensure rra/el properly placed.    Run packer on 8 5/0" tubln* 
to top of blank liner,  set down on liner to set packer per manufacturer' 



V. Well design arid construction, continued M, 

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

—P*o»cer hv  HRlUburton  

Quif QoQ,Bt  Machine & Supply Oo. type CY caainghead assembly, 

Centrallzers. float shoe, float oollar (Data not available 

 ____«__^ as to type)  

VI. Description of surface equipment 

A. Holding tanks & flow lines 2.5 Mbbl Settling Tank; 

ft "Of fm and auction lines i 2" 0  oil Skim  
(NOTE; Erection complete; tank to be placed on line after 

 ri«»fi»R««ry tastfl)   

B.  Filters 2^0 flPM Havward filter with sand. Durcon. and 

 coal mldla. 

(NOTE; Filter has been tested tat it ie not on line yet) 
c« pumPS 250 GPM Filter Feed (20 psi); 550 gpm injection 

 fl75psi)t 550 gpm in.iection (175psi); 25 gpm Foul Oil; 

Pgp^ Alkypldp TnJfiction (Not.-lEL-uafc), 
D. Other  2 Surge Drums (7.5' 0 x 17.5) presently in use'Wlll 

ultimately be used only when 2.5 Mbbl tank being cleanad. 

VII.  Cores, samples, & Logs 

A.  Coring Not Performed 

Prom   to 
tl 

l> 

1 

11 

1 

B. nrllling Loers 

X DriHtra LOK Drilling time 
X SapBla log (Sieve Analysis 

through injection zone)  — Other: 
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5. 
VII. —  Cores, samples, & logs, continued 

C. Other IORS run 

 Resistivity  Gamma ray-neutron 

—2LJ*P  Temperature 
 Callper  Cement bond 

Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste Is derived 

 PetrolPiim Reflnlnp;  

B.  Physical & chemical Description 

SaHlflAfi (sour) and phenolic Proceas watte water. 

C.  Volume   100 GPM 

IX-.  Preinjectlon waste treatment  HQOT 
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6. 
X. Well operation & operatln/: history 

A. Tests 

Type. Duration Zones tested 
Description of 
test results 

?2-65ttn.1«ctt9n 

-7n)In.1eGtJ19n 
Injection 600QPM and 82 PSIQ 

Injection 

B. Treatments or Stimulation 
Zones 

Treated Treatment Method 
Description of 

Treatment and Results 

1-67) Tnjpnt-.lnn 
f-67) iBtegtion, 

Acidize 2000 Oal 15^ HOL 
Acidize 

..^ft)   fta4taAAaa Acidize 
5-68^ In.lection 

2-69) Injectlgn 

Contractor Removed 67 ft.  solids from well screen 

anrt tajLdiJft - inception proceeded  

i--70)-injection 
Acidize & Wire Qau^ed - 40 ft. solids in injection sc 

Acidize & Clean out Favorable Restoration 
C. Injection rates and pressures 

1. Rate 

Date(s)nnnhinimiiq opn,     Averare TQQGPM     Maximum   60QQPM (test^ 

2.    Pressure  (well head bottom hole 
Date(s) nnnhinn^ne QVr..  Averac-e l^GOPSIQ Maximum 1544 PSIQ (test 
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X.  Well operation & operntlm? history 

D, Description of optrttlng proirrams: Contlnuoua Operff^^-ori 

7. 

E.  Operating problems: Reduced Performance -  

 Improved performance expected after new settling bank and 

filter placed on stream.  

XI. Regulatory aspects, 

A. Construction requirements Dr311 18" OP hole to approximately 

1900' and underream from 1790' <l'*00' for gravel pack; c;pg.  

*MSU&m~z  l^VB" set at 1800' and CMTD to surface; 8 '5/8" PROD 

strinr on packer to  TD w/SLTD Liner.  

B. Monitoring requirements Pressure(annulus and injection^ flow 
i *■ ' ' ■— i I,,.—"■« i  ■ 

C. RestrlctlonR on operating ps^oedurt 
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8. 
XII. Economics 

A. Total & unit costs of construction i200.000 Total;  

 $l^Q.QQQ drill well: ^0,000 pumps, piping tank, vessels, 

 and Filter  

B. Operating coats 

N/A  

XIII. Source(s) of Information and Published References 

1. Deefi Well In.lectlon of Liquid Waste by D. L. Warner 

 PHS Publ. No. 99q-WP-21. 1965.  

2. Subsurface Salt-Water Disposal. API i960. 

^. Ground Water and Wells. Edward E. Johnson Inc. Publisher 1966. 

4. Subsurface Disposal of Industrial Wastes, Published by  

Interstate Oil Compact Commission^ Oklahoma City, Okla. 1968 

;e Disposal of Advanced-Treatment Waste bv Louis Koen^g- 

ssearch. PHS Fubl. No. Qqq-WP-10.  

6.  "Deep Well Waste Infection - Reaction with Aqulfler Water" 

Bv D. L. Warner. "Journal of Sanitary Engineering Division 
Proceedings of the American Society of Civil Engineers," 
August, 1966. 
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TEXACO INC. \ L011TSTANA  PMNT 
Samples col2"Ct*d ^-l^ 4 14-69 

ATTACHMENT #1 

itBSüLTS OF WATER AHALYSSS 

FORMATION WATKR COLLECTED 
WHKN grog WI^fTlllLLKD 

PROPERTY WELL jl WELL #2 

Dissolved Oxyden 
Sulfide ns ^S -0- -0- 

pH 6.8 ,   7.0 
Alkalinity as CaCOo 18 24 
Acidity as GÜ2 
CaC03 stability index -.6 -.6 
Temperature, 0F 90 ,90 

Redox potential, Eo mv +60 120 
Reducing capacity as SOo 

,Iron 
Calcium 
Magnesium 
Sodium 
Barium 

^Sulfate 
'" Carbonate 
Bicarbonate 
Chloride 
Total dissolved solids 

Specific gravity, 60/6O 
Turbidity as SiOg 

*Considerable Iron liydroxide precipitate 

38 32 " 
5,100 5,250 
1,3^10 i,4oo 

28,100 30,500 
103 200 
-0- -0- 
-0- -0- 
29 22 

56,400 60,600 
91,200 98,000 

1. 063 1.0 
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Wr.LL FlU NUItBER LA. 

I.  OperatJnp; romnany & towrtl Woll Location 

ngKMLlMli  

-w*— 
13 WFXL 

Louislarui llanl Refinory  (niT Union) 

-J. 0. Pox_3Z -  
Gomrtit. Lflniaiana 707^3 

II.     Well location  (legal desoriptlotl) 
Lambert Coordinates    X-2,  1-^.  498.93    Y-524,  507.23 

III. Historyi system planning, construction & operation. 

—^^TZQ—Eermisaion ,Qbtairiedft'oin Lar Geological Society 
 to Drill #3 Well.  

4-6-70    PermlsBion  (Work Permit obtained from La.  Dept, 

 of Conservation  to drill well 

IV. Geology S Geohyarolor.y 

A.     Regional mologl«  s.tti.nr:^ nlfinn,w1  w.n   M 1nnftt|ft1 

—A Ion a th e_eA t rfime Iflrttltilt ,aygiVn  of the South La.  Oulf 
CoasL Sa It. Dome Baa in  
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IV.  GeolOivv I ■i'-onytlroiogy, continuüd 2. 
B. Geologic düi-crlptlon of rock units penetrated by well 

Rock Unit (QeoleglO Colunn Included—yes ; no x ). 
(Ground elevation _  )  (Total well denth 2200'   ) 

Datum for depth meaaux-^ment Rotary Table _—. 

Depth   Thick - 
 Name Ag|   (top)   ness   Llthologlc Descrintlon 

 -z El£iatQSSn§ « « Sand and Shale  

*No data avalMHe as to exact „op and bottom of Pleistocene 

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

' Jl!      Depth   Thick-      Character and 
Name A£e (top) ness Areal Distribution   

 PlAUfeQftftna ISaOl IÜQ1* Unknown   (Over  100 Sq.   Ml lea) 
 Pleistocene 1850' 100'^      Unknovm  (Over 100 Sq. Milesj 

D.    Engineerinc de ^rintion of injection units 
1.    Poroiitj: £}iUmLc.3t&  
2. NlWtabilitvl Kat 1 maie 1000- 4000 Mlllldarcieg or More 

3. Oritlnal ««»ertolr ftmBnrmi   caicuinte bv JBiUalKiM 
Depth by fljASL. gQOO ft.  x 0.46? pal/ft    ■ 93^ psi 

^.     r.eaervulr Ton^f rature:    116°»  

b-     Cliemic:..     haraet^r cf rorn.p4'.ion V.'ater- 

6. Meservoir Fracture Pressure: 
POOP' - P000 x 0.667 « 133^» psi 
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IV.    Geology & üeohydroiogy,  eonti{iue4 
E.     Geohydrolugy i   fresh «rftter aquifer; 

3. 

In vicinity 

Thick- 
Name   Depth nes.8 

 tlOQ«      tt^QQ' *__ 

Character C» Sirica!  Quality 

g»nA     Un Known 

»Inrticated Bv Elecl.rlc .hJf~. 

P.     "iincral ncsources   (oil  and paf?,  coal, brines,  etc.) 

KONB 

V. Well   lesion ami connirurt«   n 
k.     Ci Tu» In/.,  nnd ^en    • 

Hol«? >r Tu  !n#r. Dorth        Trt.» I Anmint 

73*      Peu.rpt avgiUMt 

 U V»1*        C^em.   - »O.^/fl K-V>    10 V>' 1993' 

^•ilar •o>,.e< with Tubekof TtSl 

Other A  • jLi^iini 
Deajrlt- "otto«    o:^  •i^letlnn r  tnyi;   tL d»rr»ma hol«  LQ |§| 

Th*-mgn JUpafl »'  1-    Hun f" Kortel Plp> .ype wire irmpped .'reif 1 
ecr—n ihr™^ ||ff^fiTe«»etf fctlon of hole.    Piece rfyel arour.d 

screen.    IMr. 7    pi» 
pecRer per MWifiiilwriil Ineirurt ISJTS.    8w«b well throoith 7    Utoln« 
«ill m*\mm del» emblliiy Is echleved. — 



B.    P«eli«rtt r*Rtrail««rt, mil «••4 »qulpatnt. »te:, 
—rtriM Irnn,. 

I. 

flQtl Ihl^.   riMt CClUr  - M1L9T »nd Do—ll^^timl^T- 
lygt in Utikl: 

BriMfitr. 

VI.    Description or turfacr «qutpavnt 

A.    Koldlni i«nkt 4 flow llntt     'il 1 Wk\ 
T%r.% w\Ui ?0m § fill «nd S' f wlnn ltd •«eUon Itn—. 

•.    rnt»rt   fiQQ gna filier afaoMod.    TYPO fllfr to bo 

 dannilf}i.1.Xrm-A- fOil'.  wf lnl«cttof Motor.  

C    **Pt   OOP ■— qiior rood 
600 gpm (600 p«i) woil injoctloo, »50 H>» oil IUo. 

0.    Othor 

VII. cr.ro». »Mplos,  l LOI,J 

A.    Corinc not porfomod 
, to 

Drilling Loft 
uriiUm loe 
Zirpl* log 

•»•oavery 

/'rlllin« tiM 
Othor: 

7b 



5. 
VII.  —      Cores, •«■plot» I loft, continued 

C.    Other lotto run 
I   WoMoiiyite  OOMU ray-noutron 
I   Bf Tooporoturo 

Ctlioor Cottont bond 
Othor  

nil. Iteoto Choraetortotloo 
A.    Jnduotrlol frooots froa wMeh uotto is derived 
 petrolota Ilorinlnic  

B.    Fhytlcil I ehoaiool Ooserlptlon 
 gMorldee.  Sulfldee  

C.    Voluat     to be determined  n eti^ile 4») OPM) 

IX.      Pr«Injection ^tasto trentaent       WOKE 
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X.      W»ll operation « orvrttln.c Mt*or? 
A.    T«its 

6. 

—Typ^              rumtir»^                2^n,f  totted 
OMcrlptlon of 
tout rtiultt 

 Infection        ? hr«                  Ii.Jtc'lon Max Pr#»i 600 pel 
(^-13-70)                                        ■       ..  - 

MAX fit*   6<iO tarn 

fresh  tfater test 

3.    Tr«atB*nt9 or Stlaulttlon 
Zones 

 Tf^ttd                    rrmmtr.rnt J^thod 
Deserlpttcn of 

Trestnrnt  and Results 

i 

C.    Injection r«t»»9 ar.d or«8sur«t.only Injtcilor   tost 
1.    flato 

&•*•(•>  m      _.    ..,  .w#r«rü                   fltilma 
■ m 
•                                             > B 

*                                             ■ s 
■                                             ■ ■ 

2.     Proiaure  (well head , bot to« hole                    ) 
D«t<i(i)                                   Av.MM Maslnum 

■                                                ■ ■ 
m m 

i 

••                                                            ■ B 
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X. 

XI 

7. 
«•11 operation I oporftttr* hlttorv- Ml not in operation yot 
D.    Description of operating program«;    m/A  

I.    Operatlnc probleat;        n/A 

A'Kulatory •oreett. 
A.    Conetruetlon regulrer^ntw ?km ggg.  eet it 50'>  lö" ca^. 
M «K»'  *n^ OfT H iurrWre.   lo Yn" ca^.  ie^at Plop» gg ^ 
.kQ-JULTm.     ln.!<rtlQr.  »'.rln.- y>a »•  fi  ^«J.  with    Mil 

Lfalr «hnva >ha .100'   law! 4. Ji" >^    ^n K,   .-tUt9ti fot 

»Imiliör 

C.    Restrictions on or.<Tot!ng croc»«Jure 
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klI.   Economics 

A.     Total  I  unit cost» of «*  -.f.'^uctloti    IjOQ.ooo To'-n; ; 

ntnlra.    JMU—t   tMUil^Ml  

B.     'reratir.»- costt 

A'tX. Sourc«(t) of XnforMtlor «nd rubUth^d fl*r«rtneet 
D—p W»U If.J»ctly> of Ltgatd ^«itt» by P. L« WTHT 

M iüi fffi w JbIL Ufci  
2 "^.«..r^r.   ^It.^'.r   r>'.t>nr APT    1 ^60^ . 

frowd W*.ur jgj jjgilgi   Idwrd t. Jahr.son Inc.  Publl«<i«rb  1966. 

aiihinrftrc ntipniftl  af indum^rLii yiit.»g. Published by 
its oil ^B^U (:aimtaBISJ O^U^o— SjT Okls.  1966 

5.    PltltMt» Disneys 1 c-r A<l/%i>."'d - Tr»<t—nt Usif by Loult 
iCQ»ntf.  Bt|r>.rKjPtr^ puut.   Ho.   ^99-rfP-10» 

!>y D. L. WsmT.    J-iunttl of Stnlury Kngin—rln^ Division. 
frocccdinss of ths A»«ricftn .'ic^loly of civil Eh^lnosrs," 
AuKuai 1906. 
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*ELL PILE NUT:." 

It Opern Inf. Coiwany I Genera: Well Location 

Igggm Mggtg r>t>|>ofc<l Bill »? 

XI.    ««11 location (Uftal dafiermion) 
■•aU MV cor IAi |, sec, u Ttoa. t2C th. K ^y i^' gl «lot pro».  Up» 
M'^.»- th. W *' 03 t ?»t05 th. sH'n' cm y/t.y   to wll 

111.    Hlitory, tyttca planning, eonatructlen I operation. 
— rüJgiLY*?-*^1*^ «*» r™»«*e • mgm M fjmtmi for piiu rnggm 

by 9g*m ggfig ^r».   WM^egggfeaafa^ttlac ww *««irm ^ y!ln 
oil «ed ieemi»d «t &C4W» ^h^u'wJet  »MU r||'% »»fru« U»«.    The 
jjgli p| Pri^lr>4Hy 4rill*4 *• am * .4 ijtpo^} wM.  Ml   tUr c«. Up yee 

brofc»!. Uurln» cPwttutHof..    TW »f«*l>i» c^t'ny MM iVftlM out. mi th« 

■JfclagSg cf IH7 ^^Uü-? ir r0*M«^"* —ryjce *lM•. 

IV. Geolory 5 GeohydroloK.v """" ' 

A-     RtgiOM]   prvlOgli  sett^nF; J;eiHtr/ir  >■ locatea within tt!« MlsBlsalppl 

fiteEggLflLSLfetUti plaln of tht M^B^PJPPt River.    Th« upper AlOQ  
ieet of aedf.^t£^P^r^c^,jia^e^y_^^ lawtdlate vicinity' 
arejQuat«rnary and Tertiary sands,  shales and clays. 
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B.    3#ologie d»»crlr>tlon of rock units pcnttmted by «ell 
^ock Unit  (Qt^agit 'olupn Included  -y«»«         ;    no   x   ). 
Oround tlevtton g •ppro».)    (Totti «til dooth  Wg ) 
P**«» for it^tn MJWW—I        jt?* ^flW Off  

_11 
Hopth       Thlclr- 
(»OP)       r.»ig       Mth^loglc De>crt»>tlon 

Qu*i»m*rT SnrfM« TTJT . cUy.  gi «fcal» 

C. Oeolocle nttorlptton of Injection Mitt • notsltl« unlit 
not in uno 

«o«l» 7nlt ^   „^ 
D jth       Thlcv- Cn«r«eur and 

•:;== Ul UOP)       no«t Artal DUtrlbution 

IniMiMNi "RSI vrnarir 
•S l f^kfflOVf) 

• >*at« r.-.ir» 1 IM ;• InknoMB 

RngZnerrlns deicrlptlon of Injtctlon units 
1. Porosity;      3»  
2. Penne.VjliUv;       3n ~~ 

3. ^rlelnal ^eservjlr Pressure:   8°° f»«t 

*. Reservoir Tew-'erature:  9°° ' 

b.    Chemical Character of Ponratlon Water: 
25.(100-30,000 ppn cl- 

6.  Keaervoir fracture Prersure: jm Mi 
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IV. Geology & ücohydroXoe?, continued 

E. Oeeh*drologv, freih water aoulfers lr vicinity 
3. 

ThlcV 
Peptn nea« oniraetT ^'..*nical Quality 

JSMi 

»Jfff CMttM 

F.    Klr.eral Resources (oil and fat. eoal. »»rlne«, etc.) 

V. Veil design and c«-.Atruetton 

A. Casing, Tuting, and Ceaent 

Hole 
Sis: 

Surface      9 7/0" 
Intarmeä.  f 1/4'" 

basing or Tutlnc 

23< j-55 

Lcpth       T'Te i «mount 
' • - ^t of f^r.^nt 

l mV    QiH A 300 Mcki 
r» N-80 "•  1/2 Jf.•>M,      Coanon 100 sacks 

Ini?ctl3_n_fe 1A^ 2^.; ^-55 l^b' 

Other 

Describe bottom hole completlor: nothed:    Moat Collar 165A'  t Set shoe 
at 1698. 

.. 
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V. Wtll dv*siirr. ar.d conctruction, continued 

B. Packers, Cdnttall.    • 11 >.**?  .cjuip«#nt, ^te 

rtiifciii > ^r«} us fri^koaaa. 

■ iin Urn fiMAijm   »ii/'  M..-, t.^, iv^ i^^ 
VX.    Datcriptior cf turfae« «^utpiwnt 

A.    Kcldlnf Unkt * fl«*r Uv.ta  mmmmmmmm^m _ 
.___*«'•    »J*.coo ;»Uoa f.««l 

ttw^n    »•• CarW« ft««l •»,• «vi|. 

B.    rilt#rt      *»••• 

1.    ««■!•: JBt n i cm\CiUm~i 

A. 

L.    Othor 

VII.    Cor«», •aupletf.  I LOCI 

k.    Coring 

to  »'•co very __ 

P. 
fittllw* I.os 
jSaapl« log 

J»rilling llM 
Oth^r* 
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5. 

■ 

-JL.* •*i*tHfli>  utpna ra>-n«ution 

 P^U  Cer.tm bond 
OthT 

VIU. «j,tc CU«r4ctttUUct 

At    IIHIU«.trial Fruccci fro« »hlcK »»»Pt» if tfrrlvtd 
.   Jri§jHY|4<( OMtw^Cf coli«ctio« uym-»».  

I.    Fft/firftl i clinical Ot»crlrt:oit   u»t« c »«w^ti^i^ tAwt n» 

C.    Velum    JKu H4/4*y »vr«».        .1      .   , Mtkiwi 

IX.        fl«Ih<«vUOfi   WJl««l      V- ^ «♦.».. »A   JKIVMKJ  tlivufl. IK1 MlCKor 

-iLL****';. J2S•,, *i',4*.*r,,..?5f'Jn.tjJ» pf^c*-«!   fiUt  !• v»«iJ 19 
.. cyrvM»  •*'iJj^ 
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6. 
> Well oit»M»vlin » .   ry 

A.    Ttrt» 

,%i                 .                                                                      ^»cflpilon of 
— WtL.  ...        "«Usa f  •     /     •     u:i r»^3tr      

^JatfJlltlL.^^^liiLii:    iHt>-i«itf iwi fl»i< «i 1 »Ph_»H 

».   lT»«tp-oi* or MUuKiioi. 

lilUt* , _ l>o>crlptlvn of 

>«■•>••• J. 

Hau i   ) I/t> •» ?/IJ ' v^ratyr''* •' ^ ^«x HtH—| 2 • H«l/.ia> 
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X. WtU operation I oftratln* hlttorv 
0.    Description of cpcratfnc progran-:    'n>* <<*11 l* g"^—tly 

optratxl to km*} « high fle*r«t« «C «11 tl»»».    tA>cn proc«M witcr !• 

wot b«li»> ym»y«dt <laTlfl««l W4««f  1» in r   tr« at ih« w»ll i»*J at 

■Wu p*l|l. 

I.    Oparatlnc probl—s;  "g gjgjgj ,>*n ^f— *•■ r^ww-u t» J«i»« 
tf/i »•€««',• of »Iwialt.    nccoUnal  b#«iflwh U no» f—yifd. 

XI.    ***uUtory atpecta. 
A.    Cenatmetlon ra^ulrawtnti    *ptro»ai of u. (^oio«ic«i j^gi 
■I l^u »ooN ef Nooltli. 

B.    Monitoring recilnment»   igt. 

C.    nestrlctlona on operating procedure    Hunm, 
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III. Iconoalet 
A.    Tot«! I unit co»ti of construct Ion__|50.ooo 

•.    Op#rttinc coott        ti>tooo/y—T 

III.  Sourced) of XnfonMtlon «nd fubllsi^d ^forcnoct 
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VCLL FILE W3U 

X.    Operating Conpany I 0«Mrtl tftll Loeatton 

n*»g«« ^fsrhierlc *ct< Dt»to—1 M>H II 

XX.    Mall location (local dotertMlon) 
>#au lat/c ut i —c. 14, T [I >. ttltth. | >5* is* ><•  I •lo»t M^ iti 
KM.»'  Hi. II >5* H* 03" I *»*.0V  t*». t 14° 2»' 01" f 1H.4»-  g wll. 

XXI. History, aytto« plannlnc» construction I operation. 
1h» *mlt **m  immlsttrt ti» pfu*t49 ii altTMf —— of HtfWl 

fot tKli wt»  I» t.'^ iriit ol   • fobi—» »HH W»H   »I.    Th» —rf«c» 

facilitif. »»Ich Mg <o—«»a to ttmll» it amt >, wor» dooty.t>o«l »iti 

laaf IIH by SHoU OI—ic*l  r.^|xt»y.    Tlf »U>»«rf«co f<ciHtt— wof 

d»oip^»d by SKoll oil Cooywv .»od taotdH*d t>y ftAsstiMS MagMJ 

Cofof tion mmw ShoH oil'» tuporyl»!«».    1>io «oil w 

In Jwt.  19/1 oftil^lf» opoftod t«n«'r»it»*>f>tly to düto. 

IV.     Geology I GeohydroloRy 

A.     Regional  gc<     j^lc  sott^np:     Ceimiar Is located within the 
MlislMlppi Ewbayment on the deltaic plain cf tha Miaslaalppl Rivar. 

Tha upper 4100 feet of aedimants panatrated to data by drilling in the 

imnedtate vicinity arc    Quaternary and Tertiary aanda, shales and clays. 
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n.      O«oloey I Ot^ohjrOrolocy» eentlnu»4 2. 
i.    (toolefle d*«erlotlon of roelt uritt p^rwtrattd by «til 

^oek Unit (Ctoloflc Coliawi lnelud«d   yt        t    no  «   ). 
(Oroynd »Utatlon 20* m9f4    (Tcttl wll 699th MM ) 
Dttua for dtpth —tur^wcnt        |«g 

D*Pth        Thick 
i£t (too)       n#tt       llthologle Dotcrintlon 

QüatTwry l^rfac»       l<«0* gifc MgUg MM 

'»'«^^ f"55 "5 Si, S M 

C.    Oooloclo Ooocrlptlon of Irjtctlen imltt I ooPslbU unitt 
not in •.•— 

flock Pntt Doptn       Thick CA«roctcr «nl 
A^c       (lop)       ncx Ar»%l nutrlt»Mtlon 

tXMtvrnvtv J -W' ■ 

ril«K-rtic 1«M 1« 

rilrcnr 32V. 70 

0.    EngineerInf dcscrlrtlon of InJoetlM unlti 
1.    Porojft^: 11?  
2.    Pern» •»■ llitv: ? 0 

3-    original ^»»»rvotr Prcsnur»»:    l,i0' 

*.    Rcaervolr Towv-r.iturt-:    l*'n " 

b-    Chemical Character of ^orm.itlon Water: 
25.000-50,000 tip« cl- 

6.    Reservoir Fracture Pre?3ure: ift^n r...< 
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I. Ceohv4rolo£v; frcnh w«t»r aouirrri In vicinity 

Wli» ggfgcg t—tag. 
flmr^mr C».<>oleal Quality, 

P.    Itlnertl «•sources (oil «nd |Ma coal. Hrlnco. etc.) 

V.        Well  i • 1 :r. aad const rue t.'   n 

A.    Castnf, Tuölng, and Cement 

Hole 
SlM 

Surface 13' 

Intorwd.    9 7/8' 

Cailnp or Tubing 

32.5», H 40 
201,    J-55 

InJfOtiWI    ^ iM" Flbercnst 

Other 

Depth        Type & Amount 
_£lze        Set of Temrnt 

10 1/4" 12S      Class A;  500 sacks 

7" 2323      Common:   350 sacks 

^J''2"        tM9      Lite vatc;  210 sacks 

Describe bottom hole completion Method: 
shoe guide at 2506'. 

 FlQSt   Pnlliir   y   pA/'j'.      Hnnj^rf^ 
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V.    Mtll d#9lm «nd construction, continue« 
8.    fftekvro, r«ntniils#r»» »^11 hood '-qwlpnont. otc 

fl. Ooecriptlon of surfte«  7iulp«t#nt 
A.    Moldlnc •. vik-  I rio« lin#t   2 - 16,000 teile« OMM-conUmi 

rttet^ioM iMk« wtcii r rv ptptaf to w»ii h#«4. 

ft.    flltfrt    »«»^ 

C.       rU»|>S            '-oMd  T« Tieft   |nr>  py*.   SO pel  T»floi» p««|>. 

0.    Othor        **». 
1 

VIX.    Corot, snplotf, i Lo»*,a 
A.     <.'«rln^ 
Pron ten« to Recovery 

•» 

t 

D.     Drilling Lops 
 Drlllor» Log 
 ^Sarplc log 

grilling time 
Other: 
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VII.  —      Cores, ffa»pl#s, 1 Iocs, continued 
f.    Cther logs pun 

-JL-,le?l!,livltv  ^Gamina i ay-neutron 
I.  SP  ^Temperature 
 Callper  ^Cement bond 

Other 

5. 

VIII. W»f.te Characteristics 

A.     Industrial Process  from which »arte  lr. derived 
llpilimtton of patafflnn.  , 

B.     Physical  & chemical Description     127 tmmm HC1. 

C.     Volune    2.(»on bbls/dny imxlir inr. 

IX.      Prelnjection waste treatment    Three stages of phase separatiot). 
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X.  Well operation & operatlnc history 

A.  Testa 

6. 

Type .Ourat ion Zones te? ted 
Descrlrtion of 
test results 

 Inipftion 1/4 l.r. 2396-2400 Took fluid at 1 BPM on vacuum 

Injection 1/4 hr. 2382-2386 Took fluid at 2 BPM on vacuum 

B.    Treat 
Zones 

Treated 

.:ents or Stimulation 

Treatment liethod i 
Description of 

rreatment and Results 

. .. 2382-2186 EPOSAND Q Acidize & CorHo]Idatp 

2396-2400 EPOSAND 9 Acidize f. Consolidate 

• 

C.     Injection rates and pressure:? 
1.    Rate 
Date<s)7/1/71 tc mm Average52P bblE/da^aximum 20fln hM,/^ 

ii 

2.    Pressure  (well head 0-30 pai^        bottom hole ) 
Date(8 ^ Average Maximum 

''flow Is usually by gravity. 
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X.      Hell operitlcn i cper.itln»* hlntorv 
D.    Description of cn*ratlni5 rrogr»nf.:    UHff ponwl c&t*4Ut-»n«. 

act«!  tn jrwvlt?  finwrU  1mm tUr wrll withcut pwrrl»»» • 

E.     CJH rating problems;    Nont «o f»r 

XI.    Regulate^:/ aipects. 
A.     Construction reouIrcner.tB         2CS3 of w>11 tIf'>lgn by tb< 

l.a. Ccolcigical Survey nnJ t'-)« La.  State ßo«cd of litMltli.   

} 

B.    i-lonitorlrg requirementS_^212J 

C.    Restiictlcns on opentlnr, procpclurp       >ont 
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XXX.  Econonlcf 
A.    Total I unit eo»tt of cor.3tn*ct2on     lui.ooo 

'i.      OporttlR« COftl  ilO^w.y^t 

XIXX. 8ourc«(f) 01   ir.forvotlon and FwbXish^J Fefvronets. 
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WEU. PILi »IAH 

Z.    o^rtttaf Concftt.    I ^«ntra! •.•: l Location 
Ulli CI-—lc«l Coa^ny      ?tltr?#r,  LoulntAae 

• KytffxhlcrU   Vcid r .••uwi«! v«ll  H 

TTpir 

in 

II.    v#ii location (Uetl iescrl^tion) 
».•I« ■tfia  Ut  1. S«c.  14. TIC«. R2E.  th.  M550 35' 

xi u«^ »rof. iiw las:.6'. th. K sy> v.' 03" E 

Jii.ni*  th.  S  U*" H'  01    E 2$3.87 to wtril""" 

Hlatory, ayat«n planr.lAg, construction a operation. 
Pt« «««11  ««•  inft.tll*d  to pt"vl«l» • »««rf* of dltiposal  for waste 32Z v 

Hydroct-loric Acid fro« on» of our pvoccsn unter.    "Hie present surface 

fsctlttles. which «re coevon to Wells II «nd #3, were designed and 

instsllod I y Shell CSer.lc.il '>M|>sny.    The Nubsurfacr facilities wore 

d—laBe4 »» SS'ell  Oil Cosp^rv and  Installed J>v Stam-Scheelu under 

5»»ll t'll's «i.tfenrlslon.    Th« well VJ    rmnlssloned  In the fourth 

qmrter of   19>i? and hts been in ror.tinuous operation aince. 

If«    Otology I ?«owyiro}orv 
A.    Regional ^tolocic a^-ttl p: Crlsnar is located within the ^'laslsslppl 

JttfBSS y*,^^* deltaic plain of the Mls5<tsslopl River.    The upper 43.30 

f«-et of  sedlnent» proetrated to date by drllllnR in the iimnedinte 

elclnity are    «'uatgrnary and Tertiary sands, «hales and clay«. 
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IV.       Geology  i  CcohyvlrolOKy,  continued 2. 

B.    Geologic description of rock units penetrated by well 
Pock Unit   (leolo.^ic Column included  -yes ;    noJJ ). 
(Ground elevation    ig] «pprox^)(Total well depth  4100 ) 
Datum for depth measurAment 13.6' above CHF 

       Name        Age 
Deoth 
(top) 

Thick- 
neas        I.ithologlc Description 

.Unnamed Quaternary Surface        1980+ Sand, clay,  shale. 

llnnBjned Tertiary 1980+ 2120 

C.    GeoloElc Description of injection unlta  & ocssible units 
not in ust 

Rock Unit      ,, fcl_ 
Depth   Thick-      Character and 

^ES Age   (top)   nesa^      Areal Distribution 

Unnaoiect Pliocene 3550 60' Unknown 

D. Engineering description of injection units 
1.     Porosity:       33X 

2 D 2. Permeability:_ 

3. Original Peservolr Pressure:    1760 pel 

^.     Reservoir Temperature:        lie0 

5.     Chemical Character of Formation Vater: 
 25,OGO-.I>0,000 ppm cl- 

6.    Reservoir Fracture Pressure:       2*50 psi 
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I«    Coohvfiroior   ,  fre-^  wator anulfers  In vicinity 

3. 

Thick 
iMame        Dent:',     i ?rjr. Chamctpr r hem 1 c a 1 QualUv. 

None below surface casing. 

li1.    Mineral Resources   (oil and pas,  coal,  'Drlnsa,  etc.) 
Hone.   

V.        Well design and con:itructlon 
ft.    Casing,  Tubing,  and Cement 

Hole 
 Size 

Surface 15" 
Intermed.   9 7/8' 

Caslnp; or Tubing: 
Wfiig;i^iii<&, g?»de  
32.7.r)//, H-40 

Siae 
Depth        Type ft Amount 

Set of Cement 
10 3/4"      740'      Class A,  IKK) sacks 

240, H-40 7 5/8" 2973'   Class A, .r)90 sacks 

Injection 6 1/4" FiVar$la8 
4 .1/2 ' 4(163'   Lite water, 415 sacks 

Other 
Descrlce botton hoi« couplei-ion method:  
_Fio|t_^«)Uar at AOfcb w/S'  cement t    Flo.it: j^J^j^. 
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V.     Well deslrn nni construction,  continued 
B.     Packers,  (entrallters, veil head equipment, etc: 

uflrtM Utm  

VI.     Description of surface equipment 
A.     Holdlnc  tanks   &   flow  lines       2 - 16.000 gal Owens-Corning 

Flhergl««* tunkv» with 3" Fiberglass piping to well head. 

B.     Filters None. 

C.     Pumps Solid Teflon 100 gpm,  30 psi.    Centrifugal punp. 

D.    Other 

VII.     Cores, sarnpleß,  & Logs 
A.     Coring 
Prom 

None 

B.     Drilling Logs 
 Drillers Log 
 Sairplo  log 

to Recovery 

_Wlllng time 
Other: 
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VII. —  Cores, samples, & logs, continued 

C. Other logs run 

x Resistivity  Gamma ray-neutron 

 x__SP  Temperature 

 Callper  Cement bond 

Other FDC, GR   

VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 
_      Chloiriration of paraffins. | 

B. Physical  &  chemical Description   32% w agueoua HC1. 

C.     Volume        2000 bbls/day maximum. 

5. 

IX;      Prelnjection waste treatment        "nwc.e ataßes of phase separation. 
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6. 
X.  Well operation i operatlnj* hl.story 

A. Te:t3 

Type Duration Zones tested 
Description of 
teat results 

Injection    1/2 day 4048-4058 Failed to take fluid. 

Injection 1/2 day 3802-3807 Took fluid «t 1 1/4 BPM on var.uur 

B. Treatments or Stimulation 

Zones 
Treated Treatment Method 

Description of 
Treatment and Results 

4048-4058 EPOSWfO 112 Squeezed Zone V/Cement. 

3802-3807 EPOSANÜ 112 Sand Consolidated. 

C.    Injection t'ateo and pressures 
1.    Rate 
Date (s )  1/68 to 7/70 Average 776 hble/da^axlmutn 2»000 bbls/day 

7/70 to 7/71 '        318        ' " 2,000      " 

2.* Prossure  (well höad   n . m ra-ic ^bottom hole ) 
Date(s) ^Average Maximum 

XO^ *Flow is upually by gravity. 



T. 
t,      ¥*12 operation l optratifv hl»t«r» 

D.    D^tertptlon of e^ratlr* r'rfnr-    ||g^| |MB> UM1!1      I   " 
U WtHig§ fUmni imm tfc» wall «^ttw«! fiMflat. 

E.     ^p«rittnc >W>i—I   nifiiliil lliMltM rflilllll 'T'>fl»*»*ti>A. 
Tb* IgM   h«* M4* •«■i «| k«rk|l»«Mil« «Ml  *0*9t*l   arc**lMM>  »tiki«  I*«« 

XI.    regulatory ■ap«ctt. 
A.    Construction r«»iulr»r»ntn    f^^^i 

B.    Monitoring req'ilreriontt 

C.    'testrlctlür.s on on^rating rro.:#e.irr 
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XII.  Eonoalca 
A.    Total I unit costs of construction      $1W,000 

B.     Operating costs        $13.000 yr ysr 

XIII. Source(s) of Information and Published References 
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WELL PILE NUMBER   L-32 
STATS —row— 

I.    Operating Company & General Well Location 
Sun Oil Comptny   Delhi Field,  Rlchland Parish located at Delhi Gaa Plant. 

im gJLiSZi 
II.    Well location (legal description) 

Section 15, TI7Nt R9E, Delhi Field,  Rlchland Pariah, Louieiana-^, ^-^p^.   JM^^L 

III.    Hlstoryj system planning, construction & operation. 
Completed 6-06-55    Perfs 3172-78'    Gas well      5 Hr8 3/16" chk   TP 870» 
154 MCF - Nicholson Gas Unit No.  3. 

WO #1    2-17-58:    Sqzd ortg perfs    New perfa 3210-20'.  Before WO:    169 MCFD, 

 169 BSWPD.    After;     707 MCFD,  0 BSW, TO 930».  
WO #2    3-24-63;    Conversion to propane storage well.    Sqzd pres perfs    New 

perfs 3171-73;  73-75;  both sets of perfs acidized.    InJ pro- 

pane (g 7 BPM, 480#, unsuccessful recovery.    Well shut in. 

WO #2 12-21-^;    Konversion to SWD well for cooling tower waste wtr from 
 Delhi Gas Plant.    Sqzd pr» perfs    New perfs 1220-75'   (Snarta 
 Sand).    Disposed 823 BWPD on vacuum 
Currently; 2-3/8" tbg w/btm OE, TS 1159', w/compresslon pkr (? 1156'; 

Gas Lift Valve (3 997'.    Disposing 16,000 BWPM on 22" HG vacuum 

IV.     Geology i Geohydrology 

A.     Regional  geologic  setting:     Normal regional dip to coast (Gulf). 

The well Is In the Mississippi River structural trough 

of the Gulf Coastal Plain. The region dip at the well site 

is toward the east. The stratigraphlc sequence consists 

primarily of sands, clays, and gravels of Cretaceous and 
Tertiary ages.  
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IV. Geology & Geohyrirology, continued 2. 

B. Geologic clescrlptiop. of rock units penetrated by well 

Rock Unit (Geologic Column Included--yea ; no x ). 

(Ground elevation 90.5'  )  (Total well depth  3246'    ) 

Datum for depth measurement   RDB Elevation 101.5* m 

Name A Re 
Depth 
(top) 

Thick- 
ness LitholoKlc Descrlotlon 

Sparta Tertiary 756" 650' Sand 

Wllcox Tertiary 1765 885 Sand 

Clayton Tertiary 3150' 16' Marl 

Monroe Gas Rock Tertiary 3169' 4' Lime 

Nicholson Gas Sand Low. Cret. 3174' 15 Sand 

Paluxy Low. Cret. 3210' 28' Sand 

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

Rock Unit 

Name 
Depth   Thlck- 

Age   (top)   ncas 
Character and 

Areal Distribution 
Sparta Sand Tertiary        756' 650' Sand - Large Area 

D.    Engineering description of Injection units 
1.     Porosity: 307o   (eat.) 

500* Milltdarctes   Average (eat.) 2, Permeability:  
3. Original Reservoir Pressure:   400 psi (eat.)   From overburden 

pressure gradient.   

4.     Reservoir Temperature;    90° F.  (est.)   From geothenaal gradient 

5.    Chemical Character of Formation Water:   From analysts of 
 water after 5500 bbl backwash of disposal well. 

9,380 ppm chloride 

16,350 ppm total constituents 

6.    Reservoir Fracture Prer.sure:      400 psi (est.)   From over- 
I        'flnM burden pressure gradient. 



IV.  Geology & Geohydrology, continued 

E. C-Gohydrolcgy; fresh water aquifers in vicinity 

3. 

Name 
Thick- 

Deoth    ness                 Character                   Chemical Quality 
Cockfield 50üt          500-                        Sand                              Freah water to 

slightly brackish 
' 

P. Mineral Resources  (oil and gas,  coal, brines,  etc.) 
Original resource - gas from Nicholson Gas Sand & Paluxy Sand. 

Cumulative Production - Nicholson Gas Unit No.  3 

Nicholson Sand - 226,134 MCF 

Paluxy Sand 

Total 
539 JS4 MCF 

765.918 MCF 

V.        Well design and construction 

A.    Casing, Tubing,  and Cement 

Hole          Casing or Tubing:                    Depth        Tyce & Amount 
Size Weight  & gradt Siga        Set of Cement 

Surface 13-1/4"        H-4Ö 32* 9-5/1" 519' 

Intermed. 
(Production)    7-7/S"        H-40 & J-55 14# 5-1/2" 32^5' 

In.1aotlon  ItB J-Si L.7* 2-3/8" 1159' 

300 sks Comoion 
w/47. gel. 

200 sks w,V:  gel 

Other      Caa Lift Mandrel (g 997' & seating nipple g 1155'. 

Describe bottom hole completion method:    Cased hole.      Perfs 1220-75' w/1 

BSF.     
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V. Well design and construction, continued 

B. Packers, Centrallaers, veil head equipment, etc 
k. 

Guiberaon "Shnrt-y" Packer g 1156'.  National Type "E" Series 900 

Christmas Tree. 

VI.    Description of surface equipment 

A.    Holding tanks & flow lines    4 inch flowline. 

B.     Filters     VECO Inecru Filter 

C.     Pumps Cüntriiugal puur ujed to pugp backwcah water from pit. 

D.      Other Pit used  for baekw«sl> water. 

VII.    Cores,  samples,  & Logs 
A.     Coring (Sidewall) 
From      5191*,  to . 3236   Recovery     9 corea 

B. Drilling Lo?s 

X Drillers Log 

 Sample log 
.Drilling time 

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

C. Other logs run 
x Resistivity _JJ; Gamma ray-neutron 

x SP  Temperature 
-x Callper  Cement bond 
 Other   Microlog. Casing Collar  

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

Cooling tower blowdown water and backwash water from Delhi Unit Gas 

Plant.  

B. Physical  &  chemical Description    Slightly saline water, 3500 ppm 
chlorides,  pH ■  6.8 

C.     Volume   Averages  16,000 bbIs water per month inje-.ted. 

IX.       Preinjcction waste   treatment    Eackwash water is pumped through filter 
before entering well.     Blowdown water goes  through sidegtteam filter before 

entering wvll. 
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X.      Well or*rtUort % cr#r«tl%? hlttorw 
A.    tests 

lv...< Turatlcr. JEsfiS£-_snif$. 
•Vieriptlon of 
ttn r»tttlt? 

i. fc#» w»n :K Hr« XUfctltM 6M U > br«  «*♦ MCr c^t 

2. Ca« Well 14 Hr« * '» • i 707 werft 

3T  Propw« 

Stor^g« W»H 

«UIMIM« CM 

4.     Sail   -,te.       24  Nif >.>«(!• l«)*cM4 »27 IMVO M 

i . r • •' Well V«i 

Ü.    Trc&tts»nt8 or StlAulmict- 
Zones 

Treated An«\>£»*j:tM!<:ö  
1.  Ki«.liol»oti yoo c«i Xk**\\ wo* 

Pvaertpticm of 

T« imnmm i»)«cct«iti  for 

|M iMii yrayt Hgrag • —»»<c#«>fwl. 

2.    K'cb"!».^ 5M0 Cil  IMICO 1»^  WCl A>l4 

C.    Injection r&te; and orosrorta 
1.    Rato 
Datt(t)        Sätjj ^varar.e   *i> mn>  naalt •2J nmi 

7-23 *• •w 

I'll  «MMM) 

■ 
• 

172t WVO 

(1* ft im) tgtftH 

2.    Prv&surr  (well head       v»<wm 
r>ate (•) Avera» c 

.botton hole 
 Maali 
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7. 
X.      Well operation I opcrallnj MMorv 

D.     Description of cperufhig rrtuyraru':   Cooliufe tower Mnw^^^n water 
 jWJ*» dlrxtly tc well,     fcu-krfash wutcr is ptupped fron; pit  (after time 

 allowd for «rftHnB)   into filter mti then to well.    jUowdown water 
«Ito filtered Iv fldfs:rear filtei   Lcforo tntvrlnp well. 

E.     ^| fratlnf probl^ns: WtJl ptit-ttitb n.- operating probltins.    Has been  
 tigggj  (bacV.w<i»l.*J)  two tiniL'S  |togg disposal was started.  

XI.    'Tuletci:   aspects. 
A.    ConstpuclIon pc^ulrenents^j^.^j^^a^ Pt cpnagrvation Well Hintnry 

>'   W TW  tU.«fe  Kt-t'oit;  State oi  I w ^ 11 ana Work Permit; SWD Well  

 Appliotton Mwreeal«           

P.     Monitoring rogvilrencntS   WQl i.|..Hitured  for monthly injection totals 
by IH Ihi i... Plant pertonnel. 

C. ^eftrictlons on ooeratinf, procedure 
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XII. Economics 

A. Total & unit costs of construction 
To Drill Well - $23,561 Expense, $9,220 Investment 

Total of Workovers previous to SWD Conversion - $10,000. 

Cost of SWD Conversion - $ 5,360 

B.    Operating costs      Labor     $       80 

80 Cartridges/Month for 
Filter       $      100 

Total Operating Costs/Mo.    $      180 

XIII.  Source(s) of Information and Published References^ 
Well File - Nicholson Waste Disposal Well No. 3  
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L-33 
WELL PILE NUMBER -g-TCTT- "^WIT 

I. Operating Company fi  General Well Location 

Dow Chemical Company m 

Plaquemines. Loulaiana 

II. Well location (legal descrlntlon) 
Location: See. B. T9S, M2E. Ibervllle Parish, Louisiana, 

III. History, ayetem planning, construction & operation. 
Injection commer.oed Kay lb>  1969. The well has since been 

abandoned and plugftd«         . 

IV. Geology ♦. Geotydrology 

A. Regional f.eoloßlc setting;  The well in located Jn the 

southern margin ol* the Gulf Coastal Plain. The stratlgraphlc 

nectlon consists of alternating sands and shales of Tertiary 

and Quaternary age. 

115 



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 dcnth ^200 ft. ) 

Datum for depth measurement  Ground Level  

Depth   Thlck- 
 Name Age   (top)   ness   Llthologlc Description  

C. Geologic Description of Injection units I possible units 
not In use 

Rock Unit      Deoth   Thick-      Character and 
Name Age   (top)   ness Areal Distribution 

Miocene 3900ft. band  

D. Engineering description of Injection units 

1. Porosity:  

2. Permeabllltv:  

3. original Reservoir Fressuro: 

I« Reservoir Temperature: 

5. Chemlcsl Character of formation Vater: 

6. Reservoir "racture Pressure: 
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IV, Geology & Geohydrology, continued 3» 

E. Geohydrology, fr*nh water aquifers In vicinity 

Thick • 
Name   Depth neon Character CheiBical Quality 

undiffer-  Oft.  1000ft. Plelntocene aanda I gravel ___ 

entiated   

r. Kineral Resources (ell and gas, coal, urines, etc.) 

No mineral renources arc reported in the vicinity of the 

dispotal well. 

V,   Well design and oorutruct'o- 

A. Casing, Tubing, and Ormsr.t 

Hcle 
Sine 

PMlM or Tubing. 
W« ir.ht ft «fracl*     Sis;e 

Depth 
Set 

Tyoe & Amount 
of Cement 

Surface 

Interned. 

Injection 

Other 

Describe bottom hci# ctmpletlcr» m«thod: 
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4. 
V.  Well design and construction, continued 

B. Packers, Centrallzerrj, well head equipment, etc:_ 

VI,  Description of surface equipnent 

A.  Holding tanks & flow lines 

B.  Filters 

C.  Pumps 

C.  Other 

VII,  Cores, samples, i Logs 

A. Coping 

Prom to 
»1 

1« 

11 

l( 

tl 

B. Drilling Logs 

„Drillers Log 

^Sample log 

Recovery 
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„Drilling time 

Other: 



5. 
VII.  mm      Cores, sample»,  &  iocs, contlnutd 

C.    Other logs run 
 Resistivity  p«» r«j~r*utrofi 
 sp  Te«per«ture 
 Callper  Ctntxl tend 
 Other 

VIII. Waste Characteristics 

A. Industrial Process fror, which waste is dc Mved 
Chemical olnnt wa^te 

B. Physical %  chemical Dencrlptlon  So4tum ^ricride solut:^r. 

C. Volume 

IX.      Prelnjectlon waste treatment flon* 
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X.  Well operation & operating history 
A,  Tests 

Tyt>e Duration Zones tested 
None 

6. 

Description of 
test results 

B. Treatments or Stimulation 
Zones 

Treated Treatment Method 
Description of 

Treatment and Results 
None 

•I 

C.  Injection rates and pressures 
1.  Rate 

Date (s) Averapte 

•i 

•i 

2. Pressure (well head 
Date(s) 

120 

Maximum 
"                        M 

fl II 

M II 

"                          II 

bottom hoi*. 

Averapre Maximum 
■,i it 

«i ti 

H ii 

:| n 



X.  Well operation & operatinir history 

D.  Description of operating programs: 

7. 

E.  Operating problems 

XI.  Regulatory aspects. 

A.  Construction reauirements 

B. Monitoring requirement3_# 

C. RetJtrictlona on operating prccedure 
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XII.  Economics 

A. Total and unit costs of construction 

B. Operating costs 

XIII. Source(n) of Information and Published References 
I. 0. C. C. - supplement 
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1 

WKJ.T. PILE NUMBER I nilTSTANA L-3j  , 
STATE V\\h 

I.    Operating Company & General Well Location if 

CIBA-fiEIGY Corporation  

Ibervnig Parish  I     l.i       M   , 

St. Gabriel, Louisiana 
'i nf;;.:.;.;., ^ir 

II. Well location (legal description) 

«^ f>0» north a», nn anqli* nf 90 deqrges from a point measured eastward ^BL 
.       fppt frnm th^ c^ntpr line of River Road along the line dividing Sections 32 

and 33 in Iberville Parish. Louisiana _____ 

III.    History;  system planning, construction & operation. 
3-19-68     Feasibility Study Completed  
7-29-70    Spudded Disposal Well No. 1    ^ ^   

10-15-70   Completed Disposal Well No. 1 

10-25-70   Initial Injection Began 
12-19-70   Well Plugged and Workover Performed (12-19-70 to 4-17-71) 

4-18-71     Resumed Injection  
6-2A.71     well Pluaged 

IV.     Geology L OeohydroloKV 
A.    Regional geoloßlc setting:   Located along the axis of the Mississippi 

structural tyn^gh of the Gulf Coast geosyncline.  
 The well la structurally  located along the axis of the 
Misaiasippi trough of the coastal plain.    The stratlgraphic 
section conalsta primarily  of sands,  clays, and shales of  
Miocene,   Pliocene,  and Pleistocene ages. 
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IV. Geology & Oeohyürology,  continued 2. 
B.    Oeoloßlc description of rock units penetrated by well 

Rock Unit  (Ceologlc Column Included -yes }    no^j; ). 
(Ground elevation^  )    (Total well depth finn? ) 
Datum for depth measureincnt K.B. (TOD of 3" FIQ. to K.B. ■ 7.1SM 

Name Age 
Depth 
(top) 

Thick 
ness 

Alluvium        Quaternary 
Lltholop.lc Pescrlntlon 

Pliocene 
600 

600 5200 

Miocene 5000 mL 

Sand and gravel 
Sand and shale 

.Sand and shale 

C,     Geologic Description of Injection units & nosslble units 
not In use 
Rock Unit 

Name Ar.e 
Depth       Tliiek- Character and 
(top)        noss Areal Distribution 

3500 foot Sand «1       Pliocnne      3^00' ion' 

415i0 foot Sand #1  Pliocene  4150' 
At least 13 mi E-W by R mi N-S 

120' 

4350 foot Sand #1       Pliocene      4350' 

4flnn fnn» <anri SI 

At least 6 mi E-W by 3 ml N-S 

60' At least 6 mi E-W by 3 ml N-S 

» 5300 foot Sand #2 
Plinrpnp        ^Q' 

Miocene        5550' 
-2HL 
125' 

ffnt dftfinitp ErH by 3 mi N-S 
At least 3 mi E-W by not def. N-5 

* Present disposal zone i 
D.    Englneerlnn deacriptlon of Injection units   (5300-foot Sand #2) 

30 to 35« est. 1. Porosity:  
2. Permeability: __ 

3. Original Reservoir Pressure;       ± 2500 psl est. 
1000 to 5000 tnds. est. 

i*.    Reservoir Temperature; 126° F from Log 

5.    Chemical Clmracter of Pormatlon V.'ater: 
 No.sample available  

6.     Reservoir PrtetUlt Fr?rr.ure:     3R00 psi est. (13 ppq.) 
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IV.    Geology  ft Geohydrology,  continued 
E.     Geohydrology;   frer.h water aquifers  In vicinity 

3. 

Name 
Thick 

Depth near, Character Chemical Quality 
Iterant  P1n^nrpnp 
Alluvium 100' 500' Sand and Gravel Good 

P.    Mineral Resources  (oil and gas,' coal, brines, etc.) 
There are five oil and gas fields located within 10 miles of the CIBA-GEI6Y plant. 
Th,3y are;  

Field Distance Producinp Depth 

Laurel Ridqe 10,000 to 11,000 

Bayflu Plaquminp«} 

Darrow  
Siinshinp  

St. Qfliyrlsl  

in 10,B00 to 11,200 

4,000 to 11,000 

9.700 to 10,400 
7,700 ta 11,300 

V.   Well dealgn and construction 
t 

A.  Casing, Tubing, and Cement 

Denth   Tyoe & Amount Hole    Casing or Tubing; 
 Site Welpht & grade gigg 
Surface 15"        32.75^/ft H-40 10-3/4" _91 ^Qj ^\ 
Interned.      9-7/8"   24.4Cj#/ft N-80 7-B/8"     54l"rM300 Sk.'ciass "Au + 3« 

 (Kfc CaChr  
llnwr ^ tX&MWm    Initial 6« Underreamed to 9" Hasteloy "C" BJj" «640\0{   Lt. Wqht. 

 BUU4X (,. W 
Injection:    ll#/ft, J-55, 4" 5364' Perton coated 
Other 

2nd Stage: 540 sk. Trini 

Describe bottom hole completion method; Perforations 5586 to 5630 with 8 shots/ft. 
2-7/8" O.D. Hastelloy inside screen from 5548 to 563l5T"w1th 2 staqe gravel paCK. 
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V.    Veil (lealcn and construction, continued 
B.    Packers, Centralltera, «'ell head e^ulpnent. ete:t 

• . 

Rikrr "Infc-Srf Piffctr (rtntnn rnafwl) m*.th ¥> faar f»yv iuitalaw T  
tailpipe.   Cwlnc held mt. 10-3/4' K 7-5/SV    3" ■ WOI ASA J\Unim WMter 
Valve.    5' - Mft* ASA Ktsl C oate vilv* OOTI *m ■ 

VI.    Description of surface equipment 
A.    Holding tanks 1 flow lines     2 ■ IS.QOQ oal rubber-lined htrlionUl 
holding tanfcs. kynar lined steel p1r1*n 

B. Filters 2 - diatomacgous Mrg vacjum^ banks of 3 each cartridge guard 

filtert  

C. Pumps      2 - Durco HI Silicon Iron acid pawps; I teflon-lined Scold puwps; 
3 Sundvne Injsctlon pumps _«_—— 

D.     Other 

VII.    Cores,  sasaplea,  & Lo^s 
A,     Coring No cores recovered 
Prom to Recovery_ 

»1 

II 

1 

!t 

1! r 

B. Drilling Logs 

_Drillers Log 

__Sample log 

None 

Drilling time 

Other: 
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5. 
Vll.  —      Cores4 samplea, & Iocs, continued 

C.    Other logo run 
.JLJteBlstlvlty X   Gamma ray-neutron 

x   SP  temperature 
.^JL^Callper  ^Cement bond 
 Other 

VIII. Waste Characteristics 

A.    Industrial Process from which waste Is derived 
Manufacture of agricultural chemicals 

B.    Physical & chemical Description   
Haste consists of 14% hydrochloric ac1d(aqueeus solution).   Suspended solids 

content aporoxlmt^y IQ-SO npm.    Traces of anwion-lum chloride, chlorine, hydro- 
gen cyanide, and cyanogen chloride are:also present.  

C.    Volume   
Averagp - 90 gallons per minute 

Haxlwum - 180 gallons per minute 

IX.*     Prelnjoctlon ••faste treatment 
The stream Is cooled to 10noFt diluted to 3-63; HC1 strength, filtered and 
Injected into the well.  
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X.      Well operation & operating history 
A.      eats 

B.    Treatments or Stimulation 
Zones 

Treated 
5300' Sand #2 

6. 

Type              Duration Zones  tested 
Description of 
test results 

Injection Test #1 5300' Sand #2 336 gpm 9 880 psl 
n 5300' Sand HZ 252 gpm 9 740 psl 

#3   ■ 5300' Sand #2 336 gpm 9 460 psl 
#4 5300' Sand #2 378 gpm f 580 psl 

#5 5300' Sand #2 357 gpr 9 790 psl 

• 

Treatment Method 
Description of 

Treatment and Results 

Acidize with 15t HC1 h Hud Acid       10.000 gal of HC1 
5,000 qal of Mud Acid 

C.     injection rates and Dressuren 
1.     Rate 
Date(3)     10-27-70 Average   139 gP"     Maximum 

12-18        ' 140      " 
i» J^24tIL .1U 

^21. 
ii 

JblSL 
■JPi .^ 

.112 
bottom hole 

12-18 696 
4-24-71 598 

1=21. 386 
 6-19...^ JZB1 

i 

1ZS 

225 gpm 

160 

Jfifl. 
J2Z. 
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2.    Pressure  (well head        X  
Date(s)      10-27-70 Average   567 pslq   Maximum       700 psig 

) 

735 
600 
600 



7. 
X.      Well operation & operating history 

D.    Description of operatlnc progr&nr.:  
Cnntlnunirt inlertlnn nf Si HC1 at * Mto nf tan t* Kn ffr j^nHai ** "*"*> 
of olant effluent. 

E. Operating problema; 

itell has nluMBd with \anri or other wnteri^ rrtrminff ■mid, WmM, *tr ) Mr* 
Mrst case of plugging MIS corrected by   ajor Morkover operation that Included 
iwiuf lnu mjeaing tuülnq and wa&liliiu uul sueeii.   Well nun iff due It momJ 
flccurrwce of nluW1nq.    

XI.    Pegulatory aspects. 
A.    Construct Ion requlmn^ntf» 
See permit to drill whlcH contains arproved well design 

..    B.    Monitoring re^ulrer.onts 

?inna ranulred—MoaUo^-on annul us. »ntt^uce—Mnnitftr nn fr^th w>»t> y y^jnlty 

.   C.    Restrlctlorm on üoeratlnn nrocidure 
HflDfi  
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8. 
XII. Economies 

A,    Total I unit corta of conrtructlon 
S460.000  

B. Operating costs^ 

t?9n.nnn n»r nirm mnnfh* an»ntitm f Hwrliirix —Inr t«ftrk inmr\ 

XIII. Source(f) of Information and Published References 
1. "firound Water Is Louisiana".   Watpr Resources bulletin II publlihed by 

Louisiana fieolioical Survey and U. Dept. of Public Works. 1960  
2. CIBA«GEIGY company records.  

3. Well loos.  

»• 
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imu.K 'i. i  /• . IM:. •■• i. • „j? 
WA.iir. [»r.'.iv».At WII.I. ::?. . * u'p 

i.   Optrailnc Cmpany « atr.-iv.i \:.oi Loefttion 

110*^! pattppp^      

II.    V'oJl locntloi  (II.-K-TI <l?:jcrli)ti(.r,) 

HI.    Hittoryj  ty»tM plonnln.-,   «onrt: JtJon I op. i-nUon. "" 

—!■ tMiufcitifl HU ":. j-« dtitp—ai %viini imifffinrttn mifiuii 

 »''■,    •    i y 1 .•••.•«» t. i- rcj.iiy and »grmäblltty. 

-, l^flMMl .^i"•y..9.•..«       ;   .... erf MM» ^^^^ ^m, inn ttrmntt^ 
 tXjnSj  ..    

ft   ftMniHitMMmirfi^ffi—»^^^,^^ t||1| u 1tT1 

IV.    Opolc:y i Ctühydi'oXo^  IÄ!?^^'^TM  

A.    KNiOM]  Strolegle nctU-:_/ho ^el 1   5^loc^mi within 

-ggS^^ni ■■t^J'trnMgrapmc^Mon^ Qf .^^  
•m •fcljte ^f iPttti to Ba^ni; a-.r. ^ -nil IIIM. !i"W  
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H.    ßfolooic •    '-©ription of rook units p<    trcitctl by trtll 
Hock Unit   (Geologic  Column inclvuiccl   -yon_   _;    »0  g   I, 
(around elevation ^ 23* mr« 1    (Total  well depth 3'jr.0 ' ) 
Datum for depth meauurcfmen.t^  _ 

Depth        Thick- 
 SWS« Ml C.1fOp.) negB LJthclpclc Dcscrjntlon  

.SHE  ILS ATTACHED 

C.     Geologic  Description  of  .l.njc-otion units   t oor,;:lblf units 
not in use 
Hock Unit _    ^ 

,, Depth        Thick- Character and 
1*3311 tM. iPSiil). ...J'SJ-H Areal ]?:l.strl.hutlon 
 KIQCENS IJOg      240 Ft, 25 WOM % 35 HOM  
 BLAiMgT «Afl)|  

D.    Engineering dasoription of injection units 
1. Foros 1 ty :, m-jMUil^:  
2. Penr.Gabll.! ty : J.000 slUtdarcU; 
3. Original  Reservoir Prtsnur«^ IWO pft 

M.    Reservoir Tsmperatwrei 1(;O
C

F 

[>.    Chcmicai Character of '-■onnatlon V.'ater:   Brtr» 

6.    Reservoir Fracture Fresüuro: Not Applicabl« 
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.IJfni- «i-i  ^^C*   i '««^r i        r»tti<,>wl CuiiUty 
81»'  I". AHA '   • 

* • mm*-»** 

V.    Mineral }U>«oure«*t ^11 ajaa gM» tofll, ^rlri«B( tte.) 

JMJff... 

i ■ §■■— *^ 

i-.. 

•   ■ ^a. •    •■ 

V.        Well d?.!»n «•«! f^nrlruct «or 

H:l« Co« ln|. or t^tl 4: Dr(>th       ?JT>« t Jtoount 
 .SL«^—«Pt^iL.* fr»!. lie. , m f>.f.^.?int_ 
3urMoc     17-1/? 4f. JMI IV1/I       »Of tt.       »I> t.icln   YfW A 
I'.t-rr^dazj/i HM'tt,       O»      t-Vl     H»> t>.     11)0 SACk«   T#pc A 

IM      f  &<*'**' s*  '       >^..y*.>. 

0f     Jl       M   1. 
*    •■!« - -      ^» . ••        • *.-      *■♦■       HMMM •• •-  •     . ».        1 ■ ■■   1     . «    *. .      -     - - _ _   - A  
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Wc-l.t dc&li'n <".•      com l ruction,  continues 
B.     Packer«,  Centvallzci's,  weil head cquipRirnt.,  etc: 
 Fackcj  -   7" x_ 9;;5/8]' RetrIcvablg Tin w/11olcl up Slipj»_ 

1. 

Ccnlva\t;:oi;p_on Ipj-V^O^l^  and 9-5/8'' 0.1).  casing; stri^ejtt^aEarox 

90'   inlervaU. t  

Well Huad ~ Camoron 2000^ WP   

VI. Description of surface equipment 

j A. Holding tanks & flcv; lines J„.?A^A»i>Q0Jiaj.^JLAt.^yfJiaL-it.QJiar.fi. 
Tank,  1.5 if lO^1 Cal.  Ivrnxgency Reservoir. _______^—  

 Flovi to Stg.  Tank ox- Ucservotr Is Undtr pH Control to Maintain a pH  

of 5 to 7. 

B.     Fj.lters  ^t m,*  fayway^ y<fd. S-AOp nownflow Sond Filters, w/AutüomLlC- 
Contvols. 

C.     Pumps  _2 Mj tmrco Mod, 3 f \\ - 13/106 

;_ CcntrlfuHgl Injection gi«M>a|  \ viu pharco Moj.  3 x.2_S-10/86 Reservoir 

Dm in Punp. 

D.     Other  _lHr.?03Pbl_('„j:i<;inent„Gujird J-ilterj 

la^ii»l^ yiytj fff^y y/|^ttq||^^|.fiiif3fj|.ji;^»$^^rrfti 

VII.    Cores,  sanple»,   & Loi'.i 
A.     Coring 
Prom     3000  to Recovery      Good 

•i 

i. 

it 

B.  fiPillinC LOES 

_X ^Drlllarr. IOE 

J5 Sample log 
 ^Drilling time 

x   Other:    Devlntton Survuys 

J3* 



vil. —  Corps, i3ai...tc?cl S XCGB, contlnuüä 

C. O^htr 10(56 run 
j:_ Resistivity  Ganma ray-ncutron 

^^Calipor x Cewsnt bond 

 Other ,  

VIII. Wasitc CharactoriBtlCH 

A. Industrial Process from which WRBte Is derived 
Jtßipf j>to.^ess «trtoiai grotn nttrgbmiMHei tnlUaef iiphfiylaiatiia! Tpl«»iia:; 

Öiamln«.  Toluötte Uileocyannte,  Dinltrotoluc-nc.  ai^d Bl^honylmethft^ DllWOCy^na 
—tfftfceirf&Br   * , *,, 
B. Pliysical  i chomlcal Descripticn     \.|.gh^ fpbpt to colffy,|„.fyacllifi.. 

fffi^^y »toH. 1.0 cenbalaias tH» foXlowtng} Approx. 2% tota\ •flii» {1,7% 

. ^pygftttto ggltt» «nd 0.3% ovs&nic).   Inorgantc talt» at» prlmftytl-y itul£4t|,«Jt 

ohloridos and nltyataa.   Ogganto t>hft»a la nlttobenggne, dtnttrPtelu»n<>1.Jolo< 

di.mlnc, aniline, nttgecyeaol«, cKlorlnatgd hydgocarbwnt tnd difhaaylamlnt. 

C.    Volume    frpo ^nm ^praBoatt» enly. tjjc j^tr^ob_c!nKi3nft_vKis_L^_j^Mn^_l^ 

i dini'osc;d ptj^ eho deep wall at a rate of St psty*   full ya«^ »ill M  

^Hfttj^y^pepet^mp vtiot tt^MctmbBt^lfltj^  

IX.  .   Preinjcotion wast« troatiner.t Waejgjrtiffiwit will t»f fo^lactcd ittM- 

"_ |^,0f>0 |i4|fftliiftfff^ ^ank.   §9% ef the «uapenial .folldit «ill »a f«aevad 
b^jjettling.   'riu«. overflow (lesi 85% noUtlt) «ill tea yua^td thrawgh ta^ 

.d?iU2.^fU in^eot.    yy^lirffi^ffUl ftfytfl^ffllflp Is presently «till under con- 

8truetIon. 
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6. 
X. Well operation 

A.     Tests 
operating history 

T.VPe  Duration^ 

Continuout Flowmator       1 hour 
Zones  tested 

Description of 
test  results 

362'')  -  3840 500 BgBjJgi ^OO t'Qi 

B. Treatments or Stimulation 

Zones 
Treated Treatment Method 

Description of 
Treatment and Results 

JONfi. 

C. Injection rates and oressurea 

1. Rate 

Date (s)  5/1A/71 Average 52 gpm 

5/25/71 
n 

ii 

« 

jam. 
m J) 1 gprn^ 

Maximum    60 gpm 

" 60 EPm 

6/18/71 

A 2 ^pm 

6/21/71 

Al gpm 

40 gpm 

II 

(i 

II 

50 p.pm 

50 gpm 

2,    Pressure (well head 
lat e (s)     5/1A/71  

50 gpi m 

bottom hole 

5/25/71 
.Average   80 

" 80 
_Maxlmum    80 

" 80 

136 
i' 

it 

6/3//l 

6/18/71 

n 

II 

80 80 
80 II 80 

6/21/71 80 80 

* A^°ve
u
rates *nd Pressure arc based only on present operation of disposal of the waste 

nitrobenzene stream.    When full pretreatment facility Is commissioned,  Injection rates 
will be approximately 500 Rpm at a pressure of 250 psl. 



7. 

Since  t!i<   veil  was  ettnRllMlotted 

X.      Well operation . operating history 
D.    DcDcrlptJon of operating prograntf« 
. ie Jantiary 1971 j ettly the nttrobcny.eno waste ■traaw haa baeo iajectod into the 

well.    After  the, completion of^ tlie preLre.il nii'iiiL_ facll i ty,   total ittpoaal   of 

ettr choreical proccaa gtroam will be deep veil injection.    The, full operation 

_ af ^hajtffflp mil «t^culd be yea^^y^ ff9«0jtiiB9 prior to .Dcce^fr^ \97£,  

E. Operating problena NONE 

XI.    Reculatory aBpeolB. 

A.     Conr.truct3on requirenentr,   Tentctl 13-3/8" CD. cusitm at 500 ppi 

'       —^ t»</8M O.PT caaiPK at 1000 Oti.    Teftod 1'^ckcr.    PcnnitrccptvoJ phased 
en eating prt^rwat geologic data,  protection of frnsh water oands and analysis 

of waste effluent. 

B.    Monitoring reqmrtrients  tonultia botweea 9»i/in O.P* catiay yd 
7" Q.D.  c as 1 ng _! s jnoivj. lorcd bv oh serving pre r, sure fea u f.c,'  

C. Restrictions on operating procedure_NONE 
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ö. 
xi1. Boononlea 

A.    Total f  unll cc-üto of oonfttrttotlon 
ConstrncLlon ol  Deep Wo 11 $1(10.000 

Construct ien of PretteatBMwt FacUi^y $}7!>XQ00_ 

 tOWL COST    $335.000. 

B.      Opcrailnß  0»»tl     $110r000 per yo:n 

XIII. Source(s) of Information and PubliBhcd References 

Louisiana Geological Survey 
WOT AymeAftt* 

lß8 



WBLL FILu NUrtBER . L-^6 
BTATl UMR 

I.    Operatinc Cwnpany I QatMt*«] Wtl] Leofttion 
 Hercules Incorpo!ujutl         

IbftcvlJliB..PjLr.lihi l,9Ml5j.flDL ,. 

II.     Well location  (lofal doacrlollon) 

 1.600' FSL | 3QQ1  PEL of Sep. IJ 
JfifillP'LJl^Townshlp 9S. Range 13E 

III.    History;  system plannlnp,,  construction & operation. 

-umnJog.; An on well consulting firm was engaged to study the problem 

 §I!l_t^9!Ll,I!eQde(L§_ P.1an •  

Construction:   Drilling was begun on June 15. I^O. and finished on 

 June 28. 1970.   Due to a break In the liner, completion 
was delayed until July 28. 1970. 

Operation:   Operation commenced on December 18r 1970.   Maximum flow rate 

 IP ^flte h^Jreen 128 qpm.   Quantity injected to date has b»^ 
— 8.967.000 gallons.   The sand filter under drain strainers 

failed PR April  15. 1971. which allowed «and to pas« in1;Q 

well, resulting in high injection pressure.   The well was 

logged at this time amj yand was bailyl. 

IV.    Geology f, Goohydrolony 

A.    Regional eeologlo setting;     The well is locJ^(^tp ^ 

of the B|MiMi£g|  structural though or the coaJlal plain. 
The stratlgraphlc section conslHta of sands, clays^yf 7 jgy 
rhaliM of Mtocone. Pliocene,  and Pleistocene ages.    The re- 
gional dip ig  toward the oouthwe«?t ————~ ——-^ southwest. iA mmm S|,RV 
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IV. Geology & Geohydrology, continued 2. 

B. Geologic description of rock units penetrated by well 

Rock Unit (GeolOKlc Column Included --yes ; no ). 

(Ground elevation ) (Total well depth ^O1* ft • ) 

Name 

Datum for depth measurement 

 A£e_ 
Depth 
(top) 

Alluvium  Quarternary    0 

Thlck- 
ness   LltholQRlc Descrlntlon 

600' sand and clay 

Pliocene 600'  5200'  sand and gravel 

Miocene 5200'  6002'  sand and shale 

C. Geologic Description of Injection units t,  oosslble units 
not in use 

Rock Unit 
., Depth   Thick-      Character and 
JlSSlS Age   (top)   ness Areal Distribution 

Miocene ^293"  157'  sands 

D. Engineering description of injection units 

1. Porosity:  

2. Permeabllltv: 

3. Original Reservoir Pressure: 

i*. Reservoir Temperature 

5. Chemical Character of Formation Water: 

^iO  *• Reservoir Fracture Pressure: 



IV.  Geology 6 GeonydvoloGV, continued 

E,  Gcohydroloey; frer.h v/ater aquifers in vicinity 

3. 

Thick 
Name        Dot>th    nesn Character Chemical Quality 

Alluvium    0' 500' sand and gravel 

P.    Mineral Resources  (oil and gas,  coal, brines, etc.) 
No mineral resources  were  reported.  

V.        Well design and construction 
A.    Casing» Tubing, and Cement 

Hole 
Size 

Casing or Tubing: 
Weight & «rade Size 

Depth 
Set 

Type & Amount 
of Cement 

Surface ?0" OD 94*, H-40API ST&C 20" 124' Driven to Refusal 
Intermed. 18" 75#. J-55API ST&C 16" 790' 270 Sacks Mte-Wmoht 

Injection  10-3/4" Casing. .64" Wall. LT&C 
 Vlnvl Ester Resin 

270 Sacks Class A Cowno 

7-§/8 QD 44Q4 350 Sacks Class H w/m 

Bjament'wouna 
bercast TubTna 

Gel. U CFR-2 and Retar 

Other 15" 51#. J-5SAPI 10-3/4      4293 jwpsBa'ö.fflB 
Describe bottom hole completion method; Under reamed open hol* hulow in-a^" 

casino to 17" dia.. set cement plug and drilled centrol hole to 9-S/B" dla. to 4404'. 
Pltionftri hark total rianth - Adfld'.    OHolnal  total depth - 4450'r  

« 
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V. Well design and conotructlon, continued 

B. Packers, Contraliiifirs, v;ell hoaü oqulpment, etc 

K. 

VI.    Description of surface equipment 
A.    Holding tanks & flow lines    Two gdg.OftQ q»iiAn   fcflj »«iHr«,  

carbon steel, with interior lining 3" Mbercast tnd Alloy 20 Piping. 

B.    Filters    Two sand filters and two cartridge polishing filttrt. 

c*    PuinPs  Transfer puma - 200 qpm at 70 psi; inlection PUBP ■ 200 opm 
at 200 psl.   The two pumps are in series. 

D.    Other 

VII. Cores, sanples* & Logs 
A. Coring 

Prom    
ti 

•« 

i 

■ 

to 

B.  Drilling Logs 

J5 Drillers Log 

Sample log 

Recovery 

.Drilling time 

Other:  
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VII, --  Corcn, oanplen, & IORS, continued 

C. Other lor.a run 

 nenlotlvlty  ^Gamma ray-neutron 

 SP  Temperature 

JI Callp. r  Cement bond 

. ^Other          

VIII. Waste Cliaracterlstlcs 
A.    Industrial Process from which waste Is derived 
 TMoDhoiDhate procesi.  

B.    Physical K chemical Dcrcrlptlon 

 PH Rangt • Q.S M 6.6  
Total Solids - 0.74 to 1.55» 

So. Gr. ■ I.noi  tn I.OId 

Wasta liquid contains various sulfur and pfo<phor..t —Mil 1 
identifiad and trace amounts of aroaetric solvent«.  

C    Volume    To data. 8.967.000 oallon« have been 1iH>etad. 

IX»     Prelnjeotlon waste treatment    DH adiuitiMnt bv addition of 
 hydrochloric acid*  
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X.  Well operation k  opcrnlliu*. history 
A.  TC8t3 

.TIPS, HurnUon Zoneo tested 

6. 

Depcription of 
test results 

None 

B. Troatraents or Stimulation 
Zones 

Treated 

Inltctiw 
Trealn<*nt I'ethod^ 

Ssnflx  

Desorlptlon of 
Treatment and Results 

■ lldtrtlOf) Buffer Zoos 

Injootlon rates and oressurts 
1.    Rate (gpm) 
Date (s) 1-1-71 ^ verace 

Puwped Into wall 12.400 
binralt of ootatiium dilorlde 
solution (71/birran. 

JL Maximum 
Jl-JJJll- 
■ Ml-71 

JL 
63 

4-4-71 43 

5-24-71. JL 
2.    Prosaure (well head   
Date(8) 1.1.71 Average    70/1917 

2-17-71 
3-11-71 
4-4-71 

5-24-71 

94/1944 
114/1967 
90/1968 

iq&ifiL 

bottom hole. 
Maximum, 

N 
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32 

m 
84 

JS. 

70/1917 
118/1967 
134/1988 
106/1969 
116/1981 

.)p»1 



X.  Well cporatJon & operntlnr history 

D.    Dcacriptlon of cpcrütln* rroGramc:    st>aHy n^ to d15po5e 
 of xas^j generated^  

E.    Operatlnc problems: The OMr.Hru. m>]em htk^ b»en ^nri.^ 
 M ***•<* wulPwent due mainly to th* corrosive nature of the 
 Iftiected flu^ fi|n^Urf  

XI.    Regulatory aspects. 
A.    Conetruotion requirements      P^U m^i frm |n,|1llnnn 
 DtDart—n^ 9f Conservation.  

B. Honltorlng requlrenents Sami,ann..,nr HU^M^J^ 

 MM w>lt^' cumulative toul waste, and chemical composition of waste. 

C. Restrictions on operating procedure None 

145 



8. 
XII. Economics 

A. Total & unit costs of construction   

B. Operating costs 

XIII. Source(s) of Information and Published References. 
Louisiana Geological Survey 

;  146 



ML 
 Ug CHft^O, ic>.;> i * 

XI1,    T*3U&FTSl i****** ! op^retlon. ^    IZgPiaA»|g.    A fMH»tnty Uwly ^1 mitUHy C0fMhicU4 to 

— Säge c<«^Biy>at vi^OT^g; ^j, ~g- 
PHCXW of g, gggMgl «^fttr t^.^ wH<t .^ ^SHJS 
•»»< ^02»U£ 

fom«tlo*l brlM — fOWMtlQ*! brHi#. 

3.   »Iiit locust» >trt«,. .^ MBMl «»y conunict«o« 

IV.    Soolofjr i ^«o^/Orolofy 

A.    Vgion^l c^ol^c'e itttl^ft 
 l?ISJ?f» MH #1•,*• 

Üil^j-An Wloowi» %md* «nd era»«.!« 
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17.       Oeolocy & Ooohyurolocy,  continued 2. 
B.    Geologic «ioscrlptlon of rock units penetrated by well 

Hock Unit  (Geologic Column included—yeo J    no  X   ). 
(Ground elevatlonl 19'-0"MSL)    (Total well depth    5,245    .; ) 
Datum for depth measurement   Ground Uvel. ,___  

Depth       Thlck- 
 Name    . Ac.e        (top)       ness       Llthologlc Descrintlon  

 SEEIESATTACHEP. '. —-i— 

C,    OeoloEic Description of injection units R possible units 
not in use 

Rock Unit                Depth       Thick- Character and 
.Name Agf        (top) ness Areal, pistribution- 

 MIOCENE    A. 775' 200' BLANKET SAND  

D.    Eneineering description of Injection units 
1. Pores i t y I      30%  
2. Permeability:    6.000 
3.    Orig'nal Tleservolr PreSBUff:. 1^300pd 

b.    P.eservolr Temperature;     120P F. 

5.    Chcn'cal Chci-acter cf '■'orMatlon V.'ater;    BRINE 

^JL^JKW44Uin.Ji.yo&.HujA.jjM>4mJto  

6.    Pl9oei*voiv Fno«ttVt rrc^r'jv 
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E.    C-cohydrolotiy;  froih water &qulftl»l in vicinity 

Name 
Thick 

Chftraet^r Chemical Quality, 
SEE ffiS ATTACHED. 

?,    I'lnoral Resources,  (oil an^ pas,  coal, brines, etc.) 

 , ^—BBiblk  

Vf        Well desilr;« and const/'notion 
A,    Cat-ilnPo Cubing,  tmtl Cement 

Hole 
Hz* 

„.-45fZft^H-40^._  
Intsrmecl._ .J^rVA'l-.-AQ^.iajWO') K-55 

45.5(lf000,)Tr5'5 

Surface ifllL 16"' 

Depth        Type I Anour/. 
Set of ucnent 

IJIO' 

10-3/4" 4,782' „loiiAaQdifi 

Injection .„.JUt  -J^ÄL J^l'L 

' ^*l A     Li    _!*£* 

Other 24" Cqndyctpr Cq$|ng - 70' 

Describe  boV',::,'>':i holo coifipl ' Oh  ü ethoc1,! 18" Diameter Underreamed Hole, 

 oc^/a-'iO-D^UDP.-Johnson l^tfLQ^MCIilgtfMc iwtt.«f,j^a^nl* 

149 Reproduced from       £>S 
best available copy, jy 



V.     V/oll cloRl^n and conotruction,  continued 
B.  .FAektrs, Centra3.1s«]*t| »rtXl head oquipnent, etc 

OtntmliTun - 16" and 10-3/4" Sfri^ - Approx. 90' Intarvoli 

■ Wall Heqd-^CflgjgjBn  

VI. Doscrlption of surface equipment 

A.     Holding tanks  &  flow lines    3,000 Barrel HemUpheroid 

76' 0 X « Hinh. Girhon St^l. EDQXV Lin^d  

Flow Llnet All Cart^p S»a?l  

B.       Filters   ^ ■ 400 CPM Fno.y Llrw>d Snnd Filter, 

A' p x s» T-Tt r^rhftn Stftal 

C.     Pumps Centrifupol Iniecflon Pumps 

 BOO GPM. 500 p^ig 

D'     0ther,  Backwash Pit qryf p^mp. Baclcwqsh Tank and Pump and 

 ifresh Water Tank and Pump .  

VII.     Cores,  sampley,   &• {«Ogi 
A.     Coring 
FroTn a.68AL  

&, 

.t0_JLZ5SL Recovery    Good 

B.  Drilling Log; 

__X_.Drillers Log 

X  Sample log 
.Drilling time 

n...X  Othor!'....jlivtottiw fer^tyi 
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5: 
V.TI.   —      Cores,  samplos,  & loss,  continued 

C.    Other logs run 
X  Peslstlvlty  ^Oftmma ray-neutron 
X   SP Temoerature 
X   Callper X Cement bond 
X   Other    Micro-Log and Formotion Sample. 

VIII. Waste Characteristics 
A. Industrial Process from which vaste is derived 

..Oil Refining PrQcoasing Uniti  

B. Physical & chemical Description     Sour Water 

UfiOOppmAmmoniq, 154 ppm Phenol. 1.80Qppm Hydrogen Sulfldo. ZJLtmSa/L 

C.    Volume     20.000 BPD 

-IX.      Prelnjection waste treatment     Oil and h^S Removal and Filtrotion. 
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6. 
x.  Well operation ft operatlne history 

A.  Tents 

Typo Duration Zon^r tested 
Description of 
test results 

Cflot. Flowmfttfi.r ..^ 1 Hour 4.805' -4.930' 168 GPM 

Addl»8ftnnl totUng nn fh> nhftua gnn* wq^ eonduetad with How mtmt 

mnninn frntn ?34 GPM to 940 GPM and —MM fnim 350 p>l0 H 
695 p>ig.Te»tinfl pg^foffned over 60 ctov period.  

D. Troatmenta or Stimulation 
Zones 

 Treated  

.4,flQ5.-4^23Q  

Treatment Mebhog 
-Acidkioa.  

(Halliburton) 

Description of 
Treatricnt and Pesults 

500 Goli. HCL. 1% 
Surfactant, ^OOOGal. 

HF plus Inhibitor  

Mnrginol-RoaJiL 

C.     Injection rates  arid i^royr.ures-Well not yet operational - 
1.     Rat« See test results above. 

DateCs) Average          fUutimun 

2,    Pressure (won heaö bottom ho?,c ) 
Date ( B) Average           Maxlmuffl 
           «      J ' "     ',.' "' 
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X.  Well oporatien i o^orat-lnc. history 

D. Description of eptmtlnQ prograwBi    N/A 

I 

E. Operatinc probler.a; N/A 

XI.     Rec.wl^tory e.'specty. 
A.     Construction regjf.renents  Tested 16" Coiinaot TOOwi, 10-3/4" 

Giiing of HOOosi. Tested Packer. i 

—Earmit mmlmi ttdjaa ootipg BmcrmujigtMis riaiBLflttl pf9*fctionof— 
frgsh wpfef iflndi - plant effluent compotifion olio provided to Stqte. 

B.     Monitoring requirer!e:ita    Annulu» between 10«3/4H ond 7-5/B1' 

 Cnitng monitored by observing presmre qQ9e. injection rotes qre metered 

nnA injar^iftn prmcur«^ rnrnrAmii _^«—««_____> 

C.    Restriction.'-; on onor&t.'.nc; procgäurr M/fc 
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XIT, Econor.'cs 

A.  Total &X«a ttttf of conr.*;ructlon $275,000 

B.  Operatinc co»ts N/A 

XIII. Source(s) of Infornntlon and Publlshod References. 
Louisiana Oeolo^lcal Survey 

8. 
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WELL PILE NUMBER 
STATE —rröi^r 

I.    Operating Company & General Well Location 

PalU iron Works, inc..   MualrW WtiAu  

II.    Well location (legal descrlntlon) 

III.    Hlstoryi  »ystem planning,  conatructlon & operation. 

•11"68    B*n and I—ü ^Q^' - 10 VJ.» OP ^O.50# J-SS ST & c ^^ ^ ^ 
MCkn nf retMnt In l^ hm. - y^j tQ T^y^ ^y. 

^^-f»ft -   "Hit, I—| in rmtr BMi . 2903. w/ inn HrkT| nr c.^Ht 

— L. ftUndoned aa dry tpiwj  

-5-1-7; - Pnrforwtel IQ VV r^nK from 2P20 - 22U5 */ lüQ hol«! - Ihmg 1021 • 

J-ss Etii.; flrt, i,,,},!,^ w1tir} i1pf|[pJLLJ1JJlLli 

3-71 - ^n gh^w^!] m^.n 

IV.    Geology | Geohydrolorv 

A.    Regional gfeologlc settlnp: n9C*ntt  
 aUgll   tl   Jocol.d  at  the  jwtSg ed^. of the  Quir 
COMUI Plain in m wa of abundant aalt dot,,   TI^' 

Jitratlgrarhio  action .onTl.ta  or gjdT  clav.. g  SuT 
of Mocene  to  Pleistocene  ape. ~ " 
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IV.  Oeolofv i, QeohydrolOKV» conttnued 2. 

B. Qooloelo description of rock unJts p-nt^rated by well 

Rock Unit (Oeolof.lc Oolamn Included yes   i no   ). 

(Ground elevation ) (Total well depth  ^ou   ) 

Datum for depth roeaour^mcnt  m i/,^  -^.4«. K-«M 

Depth   Thick 
 EfiSS Age   (top) ness   Llthologlc Descrlntlon 

-0 iüSL tund a ah«i> 

C. Geologic Description of Injection units I nosslbl« units 
not in use 

Depth Thick-      Character and 
-21ÄS2 Age   (too)   ness Areal Distribution 

MM—  BUi tti        -^»^ 

D.    Engineering dercrlntlon of injection units 
1.     Porosity: MaiaiaiDtm 

2. Ferment 11 itv:_jtakn0lflL  
3. Original "eservolr froasurp: 

1».    Reservoir tMyf %Mfi \      unh..^^ 

b'    Chemical  Thnract^r of Vormatlon Vater: 

6.    Ütirvoig ^ractun» Pros sure:       nr^™** 
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IV.    ücciotv 4 Ctc-uäyUrolo^y, continued 
E.    Ooohydrologv;  froth water aquifers in vicinity 

Name   Denth 
Thick- 
neon Character Ch««ieal Oualltf 

K.    lUncral Poaourcea  (oll and eao, coal, brlnee, etc.) 

nnna itotac. 

V.        WeJl de^l^n and construction 
A.    Caning, Tullng.,  and Coin»nt 

Hole RMIMJ or TubJnp. 
Size Weir.ht  *  ü.Md; 

Denth        Type & Amount 
Size        Set of Cement  

fttttm 155 kü*5ä Jsii 1Ü 3jk!l 3Ü5AJ mw« -r.i«-. A 
Intermed. ._ 2(>.kiL JzSä v. </■■       1Q21« 

Injection  d*ÄlL _ JL--Ü 2_2iftü 22U 

Other 

Describe   bottom   i.Ole   Completion   »HthOdl        I^rfnrat^d  10 n//.n  e.,ing  frr^ 
 IMP ■ My w/ MB hr.i«w  
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v. 

VI. 

Well deitlwi »nd oonetruction, continued 
B.    Packers, Centrallt^pa, veil head rqulpraent, »to:  

 in SA" * 7 .VfV Haitnf hmrar ■— > 

M. 

in 3/4w T 7 S/H* motar 
10 l/i.« | 2 7/^ mrirer 

Description of surface equipment 
A.    Holding tanks I flow lines _ MM InataTlsrt 

B.    Filters        ,^. «n.».n«d 

c-    PumPS  MM Instannd 

D«    Other  «»^ JMiBllli 

VII.    Cores, samples,  & Loga 
A,     Coring; 
Prom to. 

•i 

• 

ii 

i, 

Recovery 

B.     Drilling Logt 
 Drillers Log 
 Sample  log 

jvpllllng time 
Other;        none 
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VII,  mm     Cores,  aamples,  &  Iocs,  continued 
C.    Other logs run 
 Resistivity   
 SP   
 Callper   

Other    fi<tmM Rfly  

5. 

JJamtna ray-neutron 
JTemperature 
Cement bond 

VIII. Waste Characteristics 

A.    Industrial Process from which waste Is derived 
1 frafting of nil   t.rnnaport. hArraa  

B.    Physical & chemical Description      not available vet 

C.     Volume    not availabla vet 

IXs.     Prelnjectlon waste treatment      None Installed 
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X.  Well operation & operating history 
A. Tests 

€. 

- Type. Duration                 Wmmmm trntrr<y Tesc^iptlon of 
tore results 

■ InJnRt.loa 5 »in.                  3220 - VM 150 bbls./mln. IVMh 
tMt«r «/ 0 PSI 

B.    Treatments or StlmuUtlon 
Zones 

 Treated                 Treatment li*thort Desertptlon of 
Treatment and Kesults 

Ifent 

C. Injection rates and oressures 
1.    Rate 

Date(s)                  r-mp "as1mum 
■ 

■ - 

■                                             • 
. 

2.    Presnuro   (w-l    tm4 .bettoa hole                   ) 
Dtt0(,)     ■         ..«,              *-niff- "«ilma 

■                                               l            ■ 
•• 

- 

•      m™- 

IbO 



7. 
*•      »tell ofwratlon 4 ep+rttln* htfiory 

D.    Detertptton of vpmrmff* PWPII    »^ t, n—-^g  

o^min« —-*—   - Mmmm 

U    MfuUtory • r-. tr. 

,    ••     tonttortmr r^ulr^*«tt 

C.    ^••trietlon« on uD#rtt:ni| PPOC» .«-r 
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Economics 

A.  Total I unit couts of conatructlcn 

.A ll.QQQ not  including   irv hr.l«.     ^ Nn «t.^far^ i^ni,^»». K«. ^§m  i«.»^1>H 

B.  Operating costs fr* in ^rstlnn 

Source(s) of Information and Published References 
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'.rXL F3LÜ NüflBEH L-39 
o PATE UMR 

1. Operating Company « General V/ell Location 
Geovgla-Paclflc Corporation,  Rebecca Plant In Ibervllle Parltfb^.'LoittlBlana 

i m 

II.    V/ell location  (legs]  description) , ^  SU^VEI 
LK. ' 

Section 15,  Township 95,  Range  13E of Ibervllle Parish,  Louisiana 

III.     History,   nyst^m planning,  conatruction ft  operation. 

 The well was Installed as  Intogral part ot a "grass roots" chemical 

plant.     Deep Well Pollution Control  Corporation was selected to design.  

specify,   and act as  engineerlng project jnana^era  for  the well construction. 

Construction of the subject well Y<n>an in June?   1970,  and was completed in 

August,   1970.    The well  then sat dormant until April,   1971, while other 

facilities  In plant were betng ^"^P^et'ul.     Based on compatibility testing 

with the anticipated waste water and  formation brine,  a front of chemically 

purified well wafer  (14 mm ion gallons) was Injected into the well ahead 

of  the waste to form a buffer  zone between the two waters.    However this 

Injection was  interrupted  to reseat  the pack** which was  leaking.     Also 

the well  receptivity detllned during this period to the point where well 

wart Atir.lrod and ha<kno»;cd (by nitrogen injection)  to restore well re« 

captivity.    Waste flow to the well comnenccd In early July,   1970 and has 

Intiirmltteiitlv  been  ^"ntjnued  ■Ine« that  time.     During a well backflow 

larfle quantlttet» of  »and were brought  up and n new screen was set approxt. 

raatuly  3^  feet  oft   the urininal   st recn.     uporat.lon has continued at rates 

of  120 gpw.  

IV.     r »^lo^y  *. Oeohy'.rolc :;• 

A.    Roc.tonal  t-«.Dlof;lc ttttlnf!! 
The  w^n   1--   looat"!   In  the  routhorn  marpln  cf the  Gulf 

rpartil   Plait.   lr.  rtn  ana  oV numerous  gait  fion.es.     The  strati- 

Jil.l 'lc  ■•\<'-'   "   >?' thU  atv a consh-.t.-  nr pandn,  clay:-,,  ohalen, 
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IV.  Geology & Geohydrolocy, continued 2. 

B,  Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column included--yes _; no 0 ). 

(Ground elevation   o  )  (Total well depth 3,596 ) 

Datum for depth measurement  E« B. Measurement  

Depth   Thick- 
 Name?  Age   (top)   ness   Lithologic Description 

SEE ATTACHED TABLE I 

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

Depth   Thick-      Character and 
I]ane Age   (top)   ness      Areal Distribution 

SM ATTACHED TABT.R J, 

D.  Enr^-rneering description of Injection units 

1. Porosity:  25-40/, 

2.  Permeabilltv:  Not known 

3.  Original Reservoir Frosraro:  Not known 

!•  Reservoir Temporature:  Not known 

5. CMcmical Character of Formation Vater;  specific gravity 

-L'i"^ total dlasolved solids 108^000 ppm reslitlvlty 0.084, pH 6.3 .- Dig, 

aolved solldg analysis sodiuM ^.000 ppm, barium 70 ppitiT calcium 2.140 ppm. 

magnesium 670 ppm, chloride 56,000 ppm.  

5.    T^ i^rvoir Fracture Procure:    Not known 
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IV.     Geolotry  ?< Geonydrology,  contihucl 

E.     C-oohydroloGy;  frer.h water aquifers   in vicinity 

3. 

Thick - 
Name   Deoth nsss Character Chemical Quality 

Not knovm 

F.    lUneral Resources   (oil and pas,  coal, brines,  etc.) 

Not known 

V.        Well •"     IfSR and construction 

A.     C   ling! fMblnSi  and Cement 

Hole RMiai or Tublnr: 
 Size v/p'.-.-.t ?< gradt 

Henth 
Itt 

Surface 20" ll-AO.   6V/Ft.,   LTAC,   R-3       lh 

Tyne & amount 
of Cement 

,Q1 U.Coanon F/?).0,,U.728 .l 

Halliburton Bl 8% bl«nd«d In 628 
l-Z UV 

« 
InterTfd. f».!^''      J-5S.  16^/Ft.     MfC.-R-3    9-5/8      3435 Nacl&l 

Tnjecv i > J-55.   IW/TI.,. I .AC, R-3    9-1/2      330» 
MiS jcdi 

'   960 cu.Ct.PoBnlxi 
cu.ft.Pr«»lxl87. N/ 

^•;her S-_l/?      _ UW.   "^»/Ft. ,   R^ 2-3/8        300 

:>ffscrlbi   .. tto-« v.. :? ccnpletlo;; trothod;   155' of tlot 20, 316 S.S., 6-S/B O.D. 
ell «cr "•♦>.•     |   -i-k rit^r «ffl;tgd to 5-1/2 Inch diapofal  string.    Opan hola 

outald» 

mnrsp 

•on u- ':tr*?awad to 20" avg.  and gravel packad «rlth Taxblaat TCM 175 

en . -neb graval). J fi** 



V. Wsll design and construction, continued i», 
B. Packers, Centrallzers, mil  head equipment, etc:  
.An Otis MR9001.9-5/8" x 5-1/2" set-dovm expandable packer waa mylay** 

to  Isolate 5-1/2 Inch Injection tubing from 9-5/8 Inch casing.  

VI.     Description of surface equipment 

A.     Holding tanks   &  flow lines Aqueous wastes from various plant 

—sources are received Into a carbon steel waste settler tank which is 20 ft. 
—ln diameter by 24 ft.  high.    Wastes are Injected into the well through 

3 Inch carbon steel piping. 

B.     Filters Two paralied sand bed filters (each containing a sand 
bed 3.5 feet in diameter by   6     feet tall) are employed to filter the 
waste streams prior to well injection. ——-——_ 

C*      ?UmPS        Two   150 gpm.   190 p^   Ap p..^,   ^ ^ acts ,„  gDar^ Wftra 

AmiMM 4P priftlna^ well design.    A third l.ilectlon boosl:ftr v)m f T}fl gm. 
216pslAP) was  sine«. ***** anA mmti  jj  -"-^ias with original  punip.»,  
D. Other 

VII. Coree.   '-lea, & Loc.a 
A.   .'^ng 
Fj e« tc_,. Recovery 

•♦.     ".f" •'-: In.-.; 

16« 

'V'~l'Ä :    •• :o                                | .SriHing time 
-■-■■^   •• '  . . Other: 



 Gamma ray-neutron 

_Temporature 

x Cement tond 

5. 
VII. —      Covec;,  B&mplss i   &  logSi  öonttnutd 

C.    Other  lops run 
 x_Resiütlvlty 
 SP 

x  Caliper 
 X—P^er^     Density,  Sonic  

VIII. Waste Characteristics 
A. Industrial Process  from which wast« is derived 

Prj,p(;lp,le waste streams orlRlnate In a cumene derived phenol production 

 anitj  
B. Physical  &  chemical  Description      The process waste Is primarily 

_ _§n_ a.queous stream having following ana lysis;  

Phenol — 1.45% wt. 

Cumene Hydroperoxide ■• 0.03% wt. 

Acetone mm 0.06% wt. 

Sodium Phenolate mm 0.08% wt. 

Sodium Carbonate — 0.63% wt. 

Sodium Sulfate 
_  Socfium HvHroxlU 
C.     VolUlfe 

e 
0.81% wü. 

neslgn voli^me waste streams Is 77 ^pm.  Design injection rates to well Is 

3QQ gpm to provide for Intermittently received wastes, rain runoff, sand 

_ mm backflushes, disposal well downtimej, etc.   

rx. • Preinjectlon waste treatment 

Approxltnately 2/3 of design waste streams Is treated In an API Separator 

prior to pumping to the waste settler tanks.  The remaining streams are 

received directly into the^ waste settler tank which should provide some 

gravity separation ttseU.  The entire well feed Is then filtered In the 

sand filters enroute to the disposal well. 

> 
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6. 
X.  Well operation & operatlnr; hlntcry 

A. Tests   . . 

Type Duration Zonos tested 
Description of 
test results 

Injection Injection Zone 500 gpm 

Zones 
Treated 

Injection zone 

Treatments or Stimulation 

   Treatment Method 

Acldlzation followed by 

backflow. 

Injection zone 
-■ "■r «.     ■' ■ 

Backflow 

Description of 
Treatment and Results 
I^ÜO gallons of 12% hydrochloric 

acid Injected into well bore & allov. 

to set approx 12 hrs. Well backflove 

with gas lift on 27 hrs. Well recep- 

tivity restored»Well backflowed for 

18 hrs using gas lift. Well recep- 

tlvlty Improved. 

C.     Injection raten and pressures 
1,    Rate 

Date (s) 4/ie«5/yTI Average 197 gpm      Maximum     244 gpm 

-Ü/A/7-1.-..EMRent ' 100 ^pm         " 200 gpm 
•i 

M 

It 

II 

II 

(I 

!l 

II 

36 psl^ 2.    Pressm^e  (well head 

Dated« 4/10-yv/i AveraPeJi^ll£iK 

JMilZl fJEmttL *'       40c psig 

bottoin hole eg 1300 Mt| 
Maximum 200 psig 

■       __430j)8lg  
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7. 
X.      Well operation  \ opttrttinfi history 

D.     Description of operating programs;   Aside from injecting the ourl- 

_fled.ifater to sgrve_as_buffer between waste streams and formation brine.   It 

■ ls ou^.-intent to Inject continuously Into the disposal well with dally monitor• 

Ing of Injection rates and pressures.     Composition of waste streams are also 

analyzed dally,  particularly noting filterable solids content.  

E.     Operating;  problems:      Difficulty has been experienced In sustaining 

-l!llectlon rates to disposal well.     Backflowlng the well (using gas lift) has 

-Iestored well receptivity.    Some mechanical problems in the surface sand 

filters has been discovered which resulted In sand and other solids being 

^J?l?f.^5J-lnt0 wel1'    Fllterjrevlslons are underway which should alleviate 
solld.!—bein8 fed to the wel1.     Present Intent is to neutralize well feed 
since thenels evidence of CaCO» plugging of well. ——— ——    — 

XI.    Regulatory aspects. 

A.      Construction  roq.u3.renientB_^uter casing cemented to below 790 feet 

 Intermediate casing cemented to below 2,500 feet;  

B.     Monitoring  re-qulrer.ents.     Pressure between outer casing and Injection 

tubing ^j-nt^lned jibovc well-head pressure to assure no leakage of contaminants 
Into other  than iniection strata. 

C.     Restrictions  on operating proce.iuro Oily substances removed, 

 ••ttit flltmn4 ttm mil f—<»    Well operation Is monltored to assure^ 

 Kf* •yMti«lt   , »•II itim intend^ed to give trouble free operation. 

1B9 



8. 
XII. Economics 

A. Total and unit costs of construction 

B. Operating costs 

XIII.  Source(s) of Information and Published References 

Written communication - Louisiana Geological Survey 
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WELL PILE NUllBLR ^1,0 

STATE -■ me 
I. Operating Company & General Well Location 

Cotton Valley Operators Committee 

Cotton Valley Field - Webster Pariah. Louisiana 

II.  Well location (legal description) 

Ohio Oil Company-Gray Ac. IB No.  25 

1980' S & 660' E of NW Corner 26-21N-10W 

PerTnit fJrj,   ??fl*7        H-9-1Q 

III.    Hlstoryi  system planning,  construction & operation. 
.The well was drilled by Ohio Oil Company in 1939 and completed 

in the Travis Peak 5600' - 5608' and 5636' - 5646'.    The well was 

purchased by Hyman Muslow and the /ones were depleted.    Cotton 

Valley Operators Committee purchaHod the well from Muslow. 

A work permit WRH rRqugsted to_convert the well to disposal   in 
the Buckrange sand.       

Buckrange was perfQratedJromj:538 feet to 2558 feet.      ~~~    "~"~""~"- 

 Th^ disposal «yptem including pits, pumps, and water lines were 

installed and infection of approximately 5000 barrels per day of water 

-MaacJliJLIUi  ""    —— 

IV.  Geology | Geohyurolor:.v 

A.     Regiot.al t:color,lc  9ott1*p 

 li^-^J-iLiagilti,gLMMLaagtiiMii urn tf Ba <;pK4- 

asamti gLMD^jaauu^ai^Mieg of nr^n^^., ,.„., 
Tertiary  aro. "  
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IV. Geology & Ooohydrology, continued 2. 

B.  Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column Included -yea ; no x ). 

5749 (Ground elpvatlon  ^42   ) 

Datum for depth measurement 

(Total well depth. 

Rotary - Table 

) 

Name ARC 
Depth 
itop) 

Thick- 
ness LitholoKlc Description 

Cook Mountain 
Sparta                                                                 "                     

 rJknA River                                                         __                                                                         _            .,,.„, 

JVil^ox 
Arkadelphia                                   
Nacatosh 
Saratnoa 

i ruv zuu Sand 

Mailbrook 

Annona 

Ozan 

C.  Geologic Description of injection unit? & noaslble units 
not In use 

Rock Unit 

Name Age 

Buckrange Ozan 

Depth   Thlrk- 
(top)   nesa  
2538      20 

Nacatosh 1700 200 

Character and 
Areal Distribution 

Total field  

Total Area 

D. Kr.glneerln'g dpaorL-tlon of injection units 
1.     Poro3i ty :        25 per crut eatimated  
2. Pernu»ftt 1111v:     JOO miliidarty gveragg estimated 
3. '.'riglnnl  ^e^er roir Pr—WWI   1500 psi esttmated 

M.     reservoir Vciri'»ratur.?: 130   F. 

b.     Cli'.mlc- 1  rhnraot<»r of Vonnation Vater:      Unknown 

6,    Reservoir Fracture Pressure..  2000 psi r»tifnafd 
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'V.     Geolrcv  &  (»-o.iyi'j'cloiTiv,   cont*r>-.U'o 
E.     Ceohyaiülo^y,   fre-.h iwt«r a<iül(pra   In vtc!rUty 

3. 

Thlc: 
I^ame        Deptr. : i BS B, r'Mpact--r r»..-.ual ^ualUy. 

Sparta 80 220 Sand & Gravel 30- t00 ppm i Monde" 

l'*.    Mineral Pe-jources  (oil  and c»'-. coal, »»rln««, tto.) 
_OjJt ga»^ gravel,   iron ore -   .i:^  ^rodUCe<1   In  thr  .It'-a 

V. keil ir«»! sn avj c^M^lruct.ion 
A.    r«Mr.r    Ti   •        %mt r'^    I 

' 

.T 1 

Surface _li.-i«'« 
•  

47.*t ^.*/t 

Deoth 

US 

IVn« t Apcur.t 
9f C9Wff\  

S7S2 

twacrltc  rottO« :MU   ecapl«*.lcr. »>tnod      Perlorated with 10 hole» jet gun 
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V.    M»it d*stm «na con» i met ion. «ooiimi** ^* 

 fiSJM&fcUA                                          -■  - 
Cmm^run Uo« Work» tr*» 

VI.    DMerlptlon ef turfac* «qutpcnt 
A.    Huldln* t«nks * flo»  Un#t       T«»f coocfi> oU ••j£i. 

»«p«f uoo ^n», on« ••rth pit« «m» toturmf »'tcttoo |rti.    Togy UKh 

H.     nitrn       I - Cfli U-9-A?P ato<hT|> lUfr 

0.    0th#r 

VX1.    Crrtt,  •■opX*«t  ^  toet 
A.     Corlnr 
from    »o  ^»coirtry 

B.     ^flllln« U>fa 
^Jflllor» :^f  Ermine t!i 
•lepu log __f>*Jt*«': 
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5. 
▼XI. —     Porte# riuri**    * l«f«, c«witl»r. ■* 

C.    Cthtr loitr mn 
 MP! M «»Itv Ommmm r«y-ncutron 

„ ,.C«nr«r  Cra«nt t-ond 

VIII. Vff Characi^rtttle« 

A.     Industrial nPMMi fron which ««ntt It derived 

B.    Htytietl A eh«Mleal o*»«erlft:*-ii  

Tflilt - 1i\ ?9U» Solid» ItOl iron jjj 

^.^ Pjaf   r A fftll^Hlf ^^      

IIJ A-L«. ^r «X)- J *i  .    Chlor td>ni 
Jm\ H*Ü11" l1*     C.«l. Jim ^Ot 

C.    Volueit 

II%     Pr^injection wette tr*it*vni DiPtidt-iuMlXUl/aUaiL 

- 
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c. 
X.      Well *prrtt1cn t or^rttln- **^fovy 

A.     T#ttt 

TYP* Duration Ion«>9 t«»<te<! 
O^ncrlrtlon of 
t»9t  r#iult» 

Kon.. 

B.    TrtAtMnts or StlnuUt!on 
MMI 

Trtttyd Trcau^nt :»- ty>o4 
Deiierlptlon of 

None 

C.     Injection rnt^i and -»r»'surt» 
I.    Rat« 
D#tO(8)S>MH'-mbcr 6,  i«m  .»vraf..     i^O CPM Mai|lHtim      ifepCPM 

m 

2.    Pru4sure  (well  h.>adl »00 t>siG bottom bole      Mgg gMl 
Data(i)j5«-i>t«'mbor bt H7I Averar"    ioo t'Slc. 'la«lau»   <00 PSIG 

17« 



I 

D,    Description of oj'tfr»*  • »• prognati    w^yt-r to g<i urr>a m one 
fiwl Pit«    ^»t- r i'  ji «. b^  tw pump^ on level control and^di>ch«r|»d 

 lam ümtl »ump. Kiitai p».tnp op»r*f on pfe»»>ire coniroi to vnr pump 

Wat»*' ♦>iflUfi;»H .>"ti tn,,»!!   • : »t < wi»!!. 

B.    ^nerttlrc problwM 
 I.        Bacteria cunlr<>t 

IU.    CHI In water 
IV.    Pltfttm prior at lonaj»tth eoUda 

XI.    He#^ilatory >t-p«ct.f. 
A.    CcmtruetSon r^lulroosntn 

.   ft.    ^orltorlnc r-fq-ilrrr.-   I 

C      Hottrlctlcttr  or  « i «T» *. !n8 rroo>-j'rf   Kutu* r-of.ort'<l 
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XII.  Econonlca 
A.    Total  % unit conti« r             ' i i     ion 
 $10,000 lot •!   

P.    ^prr«ttnc eoRta 
tl^OQQ^rrjy.t 

XIXI. 8ourc«(«) of Infcrvatlen %nA .ubllahed Pi-f^ranc»», 
I^'ilglana (foolor. 1^1 ;v:rv       .^^..^-Ä^__-.—_ 
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wru PILE «UWF.1 »?^»< Hc.'i 
■■■ —iwi— 

I«    Or#railn« C0Ä»»ny I JtrMral Well tocttt 

vu  *      .IM.  M^r.Wnn 

XI.    Well locitiQn (l#K4l d««ertption) 

XII.    Ml.tort, »yx^m plftnntrit9 eontitrwctlon » operttlon. 
V*   *"':—»•tg'»n «it^Pt   tm' «»f    -   y.   »rriu'.nl fro» t»»» r>l4 

jrtl   it .nf^ne.1  in   üM.     Tt.-r- *n.i  f.tl   .••. ,  ■•   nvr.   for 
■HHnd^^i- th«   >   11.     n.   ><rif<ry wrt    tff^.   .„.„ ln 

IV.    Geolory  »  Seohydrologv 

A.    Reglcma tMUgit 8rttlng:_Hcdr.   "n the Mehlen Basin at 
the  Wll  mltm   ,iip   towap'i   thf   nrTtTTTT .   , äi— 

-l2gl*fg,no£|h or t>,o w. n rJte  ? 

——  
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XV.      Oolorr k Q»ohjrürr>loicy,  contlnueit 2. 
B.    Ofoloelc Jederlei ion of rock unit» ptn«tr«t«tf ti wtll 

Foo« Unit (Cvolo-Si. rolw«n included  -jro» ;    MUL«,!« 
(Ground Mr#4'Ion  >    (Total »ell aroth   >>?^  f^»    > 
D«tuM for drpth «waaur^aent     0round Igggj 

Depth        Thick- 
»go       <tflp)        n^rai        Mthologlc BMttili 

Coldu»»'*r Sp^vonlMn 67jrt.                      Ua^itonr 
1 rovrr»?                    Devonl«r^ X7*^ft.     IT^ft.    llw^ctone 
luiKi-«                         iicvonton .»1 ^rt. 

tr>»*t   Hle»r          4*evnnl m 

C.    OeoIoMe »Vasrl»»Ion of Ir.lrctton unit» ft oot»tbl* unltt 
not  In uft* 

0#»»th        Thick- CNiroeter •ml 
 tlÄS J£!L„ .JLiSEl ü£JJ ftr^l riftrUMtiOfi  
Traverse ivvonltr     17S0 Utraton»   md J». imtiv 
'jiundv  Drvonttr    ^HO »»Id- :«   .ll-trlt .t".|  {' 
Dctr«.lt   Mver Jev^n^.y. Mich!ran t««lr. 

D.    En^lnfcrlrw; d-.-^r ption of Injection unit« 
I.    Toronltv: 
2, PPTTW u IJ ' t . :  

3. ^PlMn.*.! "cr-rvo'r rvntum 

^.    »acrvolr Tom rrnture 

5.    Cii-nlcil   n.-TJict-r of "orma» Ion Water: 

6.     Plmrfelr 1?rarture  Proi^sure 
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IV.    Geolo-v * «I*o»>ydrolcfv,  continued 
E.    C^uhvsJrcloev,  fr.-^ vnfr '»-»«.iftrr  In vlMnltv 

.. 

ittfl 
ThleV 

fl   roc vr 
Pi-|   •   c 

j-f.^Rloal Quailty 

JEBliM    Wlsffl^.in 1 -in 

».    Klnvrai »e-^oarc«« (oil «n« ra«, cotl, Wll, otcT 
QA1  ard ^«m pool t    r» )^nt^> wg»r thr ^ll  njt,?.  

V.        Wtll ocilrn »T4 construction 
A.    Carinr, TuMrp., %nd OHHOI 

HoU 

Surfacf 
'• ♦ •»rrf'd. 

^.'U./ft.     min.       »»Oft. 
3nl»:/ri.       8ln.       605ft. 

Ir.j ?ct ion 
18lb/lt.      <iw.      TOSft. 
 Mlb/ft.      Sin.    I7i)öft. 

Othtr 

Mtdribd  rc-lton hole  completion ■»t! loa: 
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«. 

V*    Well design and construct tor.. continued 
B.    Potitert, Centrallser;« well head equlpatnt, etc: 

VI.    Dcacriptlon of turfact- eqalpoent 
Ä.    HolJinc tanka ft flow lines      bOO bM un^rground tank 

Mid a Sf000 bL?  settling wni  sfclrwiig tan». 

B.    Filters      Straetoses 

C. funpa 

0. other 

Vll. Cores, samples, I Logs 

A. Corlnn 
Frog _ t o_ "ecovery 

B. Drilling Loirs 

Drillers  Log 
Sample log 

.Drilling time 
Other: 
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VII. mm      Cores. saRTles, i lofs, continued 

C. Other locr run 

 PMMMIf  onmn rty-neutron 

 SP  Tea»)er«ture 
 rail per  Cwnt bond 
 Other 

5. 

VIII. Wast«  Characteristics 

A.     Industrial Froetat fro« wnieh »Mt«  la derived 

».    Phytleal % cheaietl Deacriptlon      h^SSH »«t>r g!< 
urfacy  flood water«  

C.     Volui* 

XX.  Prolnjaotlon wte treatment _ Settling and aklmming 
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X.  well operation I cporttlnf. hlnterr 
A. Testa 

Typo Durat\on Zonot tettod 
^•crlptlon of 
ftf result« 

a.    TrestiM-ntt or Stl«ul«tton 
Zonos 

Troftttd Trostt^nl ■ «»thod 
Dtscrtptlon of 

Treotwent and Woonlto 

C.    Injection rates and orensuros 
1.    Rate 
Data (s) Average 60-60gpm Wailiw 

" "   K-tlmated  ■ 
*> ■ a 
I •! »I 

2. Pressure (well head           bottoa hole. 
Date (s) Average None Maximum 

•: 

If 

Recorded 
•i 

ii 

K 
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X.      tf*n operation 4 op«r«tlnf hlttorv 

0. Description of operatti« rrofrnKs 

t. 0p«r«tlnc pr©bl 

II. RtcuUtory ••»r-'d?. 

A. Construction roqulrsronts 

B. Monltorlne roqulreiwnt« 

C. nostrictlons on oooratlng rroc^dur« 
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III.    LcOAOViCS 

A.   ;ot«i   «nw  ui.iu  cc-i- o(  c«n«i.ructiu«i 

b« Oi«r*tii.4 co»tt 

XIII.  Souro«(t}   of  IkfoHMtion »ru. Pu^liv.ivc    cfwror.Cw. 

Mlrht^an W/it^r R. a'iurceff  Comwlanl m 
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Fit*. MKK* tlO>S7 ^ - 

II.    Veil  location (lof»l   I-afrlMlon) 

III.    Mlnlorr. «7ttot> t*l*i\nlnf., «ofiotructtnn ft oftratton. 
far». D<irt^ in*l Conpawy . •Mtn<»> I *•»»    M**!!  to dltpottg of 

Th" w<»H wtn   f awMrt^i arm i^^n opraUnf tn Way.  19^1.    T»^ 

IV.      icolo^y  I   Sao   viJrolo« v 
A.     Meglor.al  gaologli  s-'ttlnr:     B»dr.  in tho Michigan Baa In 

in t!.o  v! o' n ! t.y   of  r'\ >;  w-.-l 1  -r \ t > filp  towai^i  the north'M^t. 
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IV.      feoloor 4 CvonydroKMcy, continued 1, 
B.    O«oloeie a»«crtotlen of rook unltt p»notrot*d by «»11 

^oek Unit (Coolocic Coli^n lneliMS«d    yo« ;    no   X   ). 
(Qround »Uwtton   g| ft.)    (Total «oil dooth 1635 ft.     ) 
Dotta for doptri ■e>am»*»nent     Or^ond l^vol 

  Dwth TMck- 
 ^ÄSÄ »co        (too) nooa Lltholoclc DoterlPtton 
drift PUUtocono Oft. Ugf». tond, nud,   I gggrt 
^ol^a'.T   ma;»U6lp^lon      M^rt. »Hfr. dol<«lf  
RKiMrorth    m».in^tpy*l%n      Hlft. j|Tf|. »holo 
Antr'.n winr iii»Ut ' »n    l^Orn. iBDft. ah*U ' 
Trov»ra»      Pcypn I on MiO ft.       S*ri.     nbolo und  Unraton» 

C.    Ooolor.i« Ooocrlptton of Injection un!tt • ootatbl* unltt 
not   In a*«* 
Poe* L'ntt ^^^^ 

.tmmm . Z**1*       t*ie* rnoraeter ond 
——'-t&Z Li^ OaRl \'2JL Ar M rtnrlbutlon 
Tro^rt»      r^vnnlon HBuft.    ;-'»ft.     ll^ff-or.» «ri do!«!»» 

0.    nnklnrerlnr. de«cr«rt!on of Injection unltt 
1.     Torosttv: 
?.    frrm^^i mtv:   
3.    »TlKlnol "fi^rvolr frwsr.urc 

4.    '.«-scrvolr 'iQr,""riiur«r 

t>.    ChotPlcal Character of •ormatlon Water:    15?.ooo mg/1 
Cl, go m^/1 Pt> aig,1fl mm^ y|y|| ^clfir Gravity 1.16 

6.    Reservoir ^ractur? Proruure 
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IV.    (toolocy * ^•ofiyuroloc«* eontlnitcd 3* 
I.    "cor /ircitv   .  rr»"»h «tat«r •oulf^ri In vicinity 

C^wrtcier r^.rnlol Quality 
Ittfl r        >>'- oind. clay > mwi 

F*    NiiwrM ^«aourcvi  (oil «ni ra*, coal, brines, etc.) 
Wo Klrwra*  ix«mrc«* T at '  mportM  In the vicinity of the 

dltu-o^il  w^.t. 

V.        kell Je- j '.n and conntructton 
A.    talrif, IM» Inn,  and  Ce»nent 

Holo raslnp. or Tublnr Dooth        Tvpe & Amount 
 Sire          Wrlr t  ft n;rajv rise        Set of Cement 
Surface H?lh/r\ .     lü l/l'U*.       12^ft. 
tntmrmmä. ITlb/ft.      7       In.    Ii35ft. 

Injection 2        In. 

Other the annulus is filled with freah water 

Describe bottom hole completion method 
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*. 

V. Well design and construction, continued 

B. Packers, Ccntrallror?. well hoad equipment, etc 

VI.  Description of surfact- equlrnent 

A.  Holding tanks li flow lines  Wooden sett ling and aging 

tankr. 

B.  Filters   Wooden :;and filter. 

C.  Funps 

D.  other 

VII.  Cores, nanole?, 5 Logs 

A.  Corlnc 

From  
if 

to Recovery 

B.  Drilling. Loss 

_X_Drlllers Log 

 Sample log 

_Drilling time 

other• 
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VII. —  Corec. iMplM, « lens, continued 

C. Other lopn run 

 Perslatlvltv  ^Gamma ray-neutron 

 sp  Temperature 

 Call per  Cement bond 

Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste is derived 

 The waste Is derived from the manufacture of 

chloromycetln. 

B. Physical ft chemical Description The effluent cont _^ _ 

sodium, acetate, chloride, ammonia, bromide, and unidentified 

organic compounas. 

60,000ppm TDS  ~"  —— 
BOD J|5«000PP« —      -_-—___ 

pH 3.7 

C.  Volume   22.8 thousand gallons during 1969 

IX.  Preinjectlon waste treatment   Filtration, aeration, settling. 

 and pH adjustment  
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X.      *«ll operation & operttlne »ilstory 
A.    Testa 

6. 

- Typ«_ Durot ;lon Zones tested 
Description of 
test results 

B. 

Zone 
Treat 

Treatments or Stimulation 
s 
ed      Trtfttnent Method 

Description of 
Treatment and Results 

Travers e Bufi'er Injection 50gpm of Fresh water 

                             for several weeks 

C. Injection 

1. Rate 

Date(s) 

rates and pressures 

Average Maximum 
•• 

it i» 

it !l 

II II 11 

2. Pressure (well l 

Date(s) 
ii 

lead     x bottom hole        ) 
Average 2 Sopsl  Maximum  400psl 

II 

•i II II 

» 
i« II 

II !| II 
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7. 
X.  Well upcritlon h  operatlr«* w.l»torv 

D. 'JescrlptIon af ontTat'n^ rrocrainr:    _m_ 

E.  CperatlnE problen.3; Swig trouble with OgrgOBloa abovr» 
ground. 

XI.  Regulatory anpoctn. 

A.  Construction re^ulronent^ 

B.  Monitoring; requirements  The pressure Is cheeked dally 

C.  Restrictions on ooeratlng rrocedure 
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X2I.   Lconoitic« 

A.  Total  «no unit  co. ... of  ccn* true lion 

I»«  0{ cratu., coMts 

XIII.  Source(s)   of  Ii.iortn..t.ioii .ir.v   ku.'ii^.tt.u  I'cfurcr.cc-. 

Mlchlpan  Geological  .Survey 

Adlnofr   19l/j 

Mlchlpan  Water [«erourcea  Cocnmln^lon 
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neu. nu u* * -- 

itJ  Howard ^v«»nm> 

$«r«ral Wtll Location 

J&il££li.£l»&I*£ 

Location:     «M V». g»  !/<,  8M 1/».  3»c.  70. T^W. Hl^M. 
aHH county, ^tch^g»  

III.    Nittorf, tjratea pUnninn. construction I ofioratlon. 
TtA*  \M  thf amofmd m<*\i u\  tb» |>t4r~.ae«»utlrtl p\vxx  whtch 
dtipooo» of ctwotcnl wi^.t«». 

Ipnn »rt«»r  coflrtlor..    Tho »• 11   lit  ^.m 
to ggtrmpfii 

IV. 3oolofty  '.  u^ohvdrolofty 

A.     RcßlOfAl  tMtafi«  l^tttnr:     7he   r^pl.nal   dU   or the   Lo.ln 
-at_tri£_itgll  fite  In  to thf n9rthe^:;tT    Th well   l.i  ait^y^^ 

OH  ^^le wc^i   flank  bf the Hlchlcgn  ^?lnt  
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I 

••    Ovolcelc Jegcrlrtlor   »f r^ck units oenetrated by well 
■Mfe tnlt   (Ccuio'lc t'cluit{n included    ye» ;    n'5_X ). 
(OTfMind flpvaUon )    (Total well rt»c.th    Wj r» •  ) 

Datu» for aepth MtMmMi ^——^—— 

'>epth        TI.'CK- 
 tia«» /gg (t_«£) nej^        I itholftpjlc Description  

«"af^^x   v>;-? »_____^— ——————— 

C.     O»»olojr!c Onserlfvtl'W Of  Ivjcetloa unltn  r< nosslbl* unlt.3 
not   5 n IMM 

"c-'W  ivt Dontii        Thtek- Oaracter and 
J'Sine !JJL'_      (^cp) nfSJ, Ar?.-il Piatrlbutlon 

^clrcl"^   Rlv»?r I < vcr.'m     IC'Wt. dolomlt«   &  11 me;-,tone 

Notf;    Till-.  well wa.-   r^>orted  lnj«eting  '.ti Travorse Group and 
Dundee Komation;  howver,  there  la  no record of this. 
ho cord.-   indlcv-tto   li«-   lo'ir 3tr'lnp  of casing wsn  set  at 

"TÜCT5 Te'C" " 7f tue 'ü{l>pek* Eönid lPf"A|S#Rt XM iSV^ptBHf 
mu-.t i \vv penforated then at ■ later date. 

Dt    EnpTiv'Tin)-* daseriptiofi of in^eotlon ur-.its 
1. Poroilty:       ^  

2. T'cnu.'n: L! t , .             

3. Original *ei«ervotr T »«ur« ;  

I.    Kasarvoir Tawperatitre; 

5«    Choalcal i?iiaraot«r or Porwatlon Water: 

6.    leservolr Practure Proauure 
19S  



IV.    Gtoiocy it r.eohyirolof.v,  sontlnuod 3 
E.    ^oohydrc 1 og.•,  fn-ih water aquifers  in vicinity 

Vnlc'r.- 
name        ^P^'    r_'e3? Chgracter rhoreical Quality 

'lr' ft 0 ^jj .!l:t.v   ind  t;rgvol  

lUnernl Fosource.-. (oil and par>, coal, brines, etc.) 

Wo Mineral resourees w«re reported  In the vicinity of the 

(Uspor.nl well, 

v.   Well design and oonstruotion 

A.  Casing;, Tubingj and Cenent 

Hole ••"'aslng or Tubing         Depth   Tyst R Amount 
Size Weight '^  ggads     Size   Set     of Cement 

Surface 10 S/^in.  ll32f,t.  60 sackf 

Intr^rmed. 7   in.  1649ft.  270 sacks 

Injection       tuhing 

Other 

Describe bottom hole ccmpletlon method: 
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5. 
VII. --  "ores, r&r.plec, & Iocs, continued 

C. Other lo^c run 

 Peslstlvlty  Gamma ray-neutron 

 SP  TVmoerature 

 Callper  Cement bond 

Other 

VIII. Waste Cnar.icterlctlca 

A.  Inciur,vrial Procoss from which itftst« Is dor^ved 

Same an  Mc-2 

B.  Physical ü chemical DeRcription  Same aa Hg^g 

C.  Volume   1,2^2,0^6 gal, per- month during 1966 (2 wells) 

IX.  Prelnjectlon waste treatment  Settling, and flltrati on 
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X.       V/ell operation  v  o^eritlnj' history 
A.     Tostfj 

6. 

Typ.?, Duration !on'?c t'-'stod 
Description of 
tost results 

None 

B.  Treatments or Stiniulation 
Zones 

Treated Treatment Method 
None 

Description of 
Treatment and Results 

C.  Injection rates and nressurer 

1. Rate 

Date(s) Ave riß«    7KPm Maximum  30p:pm 

2. Pressure (well head 

Date(s)  
bottom hole 

.Averatre 280pai Haiiau« HOODBI 
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7. 
/..  Well OLH-rat'on % or^ratl'-* ht9%Ollt 

D.  D-rocrlpt ton of oocra'.' • v prO(fWl 

E. Ope-ratinr proV-lem^: No problegg ggrg ggported« 

xi. Regulatory aspects, 

A.  Construction renuirenentr- 

B. Monitoring requlrementa 

c. Restrictions on operating rrocedur« 
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XII.  Lconcmie» 

A, Tot«| «A«, mal cv-i* of C0r.«vfU4.t*4 

b. 0|*r«tii v cost» 

XIX1. Sourcolt)  ot  I..lorr.»tioii «v. rwlts.^. .vUf.ftÄ, 

Mlcr.!K'<ri Wnt   g P».iourc»a Co«Mls«|an 

Mi^M^fin Jeolj.' urvry 
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WELL rxLc mr«Ei h.^jr MC-U 
STATE 

3. Op*r«tinjr Crnpany t Jeneral If« 11 Location 

Kookcr Klectro •• Choaleil Cc"nf"»r.v 

Hi-ntij-u.», ^lor I ran 

' .M ;.jl w- i; /»4 

XX. Wall location (legal description) 
Location: :.E  l/H, NW l/l», ^E ii/4. Sec. 30, T12N, R17W, 

MontaKue Townr.hlp, Wunkeßoi» County, Mich!Kan 

1X1. History, system planning, construction & operation. 
The wll war drilled ana completed and ber;an operating in 

Apr I I, lfi' w. Thi wf 11 wa;-. abandoned and plugged on June 18, 

1969.  It wa.-, pluged with 65 sacks of cement displaced 

through the 2 i/Bin, tubing and set at 2000ft.  The remainder 

of the hole wan fj I led With h^rivv brine sludge consisting 

primarily of oalclua carbonatr> and magnesium hydroxide. 

IV. Geology A Geohydrology 

A. Regional geologic setting;  The regional dip is to the 

northeast. The well Is situated on the west flank of the 

Michigan Basin.  An anticlinal fold is located north of the 
well. "  —————— 
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IV.  Qeology & Geohyilrolcgy, continued 2. 

B. OeoloRlc description of rock units penetrated by well 

Rock Unit (Oeoiop.ic Column Included--yes ; no X )« 

(Ground elev.Ulon W ft. ) (Total well dt»nth 2066 ft. ) 

Datum for depth meaaur^ment  Ground Level _«_—— 

drift 

Name 

Coldwatpr 

Ellsworth 

Antrim 

Traverse 

in«. 
Depth 
.(top) 

Thick 
ness Lithologlc Description 

T'Ids toe cm» 0 290  clay, sandj and gravel. 

WlsalsBlppian  355 563  shale 

Mlsslsilppian  918 56 M shale 

Devonian 1M82  138  black shale 

Devonian 1620     ilil6+     limestone  and shale 

C.    Geoloslc Description of injection units & oossible units 
not In use 

Rock Unit 
Name Age 

Traverse Devonian 

Depth 
(top) 

Thick- 
ness 

Character and 
Areal DlstrIbutlpn 

1703ft. dolomite and limestone 

D. Engineering description of Injection units 
1. Porosity: 

2, Permeability;  

3. Original Heservoir Pressure: 

204 

i*. Keservolr Temperature 

.5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pre? ssure: 



IV.    Geology 4 Geohydrology, continued 3 
E.    Geohydrology;  fresh water aquifers In vicinity 

Thlck- 
Naroe   Depth neas Character Chemical Quality 

drift      0    290    clay and gravel  

F. Mineral Resources (oil and gas, coal, brines, etc.) 
There are several small oil and gas pools In the vicinity of 

the well. 

V,   Well design and construction 

A,  Casing, Tubing, and Cement 

Hole    Casinp or Tubing; 
Size    Weight & prade Size 

Depth 
Set 

Tyoe ft Amount 
of Cement 

Surface                      18 in. 395ft. 650 sacks 

Interned.             5*» lb/ft. 13 V8ln. i7o:-<ft. 1150 sacks 

Injection 

Other 

Describe bot com hole completion roethod: Open hole 
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1*. 
V. Well design and construction, continued 

B. Packers, Centrallzero, we31 head equipment, etc: 

VI. Description of surface equipment 

A. Holding tanks & flow lines 

B.  Filter: 

C.  Pumps 

D.  Other 

VII, Cores, samples, 4 Logs 

A. Coring 

Prom  to 

N 

•i 

Recovery 

B. Drilling Logs 

X Drillers Log 

 Sample log 
.Drilling time 

nther: 
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VII. —  Cores, samples, & logs, continued 

'J  Other logs run 

 Peslstlvlty  Gamma ray-neutron 

 sp  Temperature 

 Callper  Cement bond 

Other 

5. 

VIII. Waste Characteristics 

A.  industrial Process from which waste Is derived 

 Chomlcal plant waste ___^  

B.  Physical & chemical Description  Sodium sulfate, sodium 

chlorideT and calcium tmlffc|l  

C.  Volume 

IX.  Prelnjection waste treatment 
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X. 
6. 

Well operation & operating history 

A.  Tents 

Typ? Duration Zones tested 
Description of 
test results 

Drill Stem 7 days 

1? hours 
1690 to 2060ft. recovered IS^Oft. of water 

"   " " "   1866ft. of water 

ii. Treatrrenta or rtlmul.jtion 

Zones 
Treated Tfat—nt itetho^ 

1800 to g06bft.   AcKl Izat1 on 

Description of 
Treatment and Results 

5000 gal. 

C. Injection rates and oressures 

1. Rate 

Date (s) Average 

•1 

Maximum 

2. Pressure (well head m bottom hole ) 
Date^9) Average Maximum 
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X.  Well operation & operating: history 

D. Description of operating programs: 

7. 

E.  Operating problems:  The well plugp^d with calcium sulfate, 

XI, Regulatory aspects. 

A.  Construction requirements 

B. Monitoring requirements 

C. Restrictions on ooeratlng procedure 
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8. 

XII. Lconorics 

A. Total ar.u uiav co^t* of conscructi Uli 

I»« Operating costs 

XIII. Source (s) öf Ij.formaticn anu ?u-lis.,cc. ncferor.cc; 

Michigan Water Rfaourcei COHBisaion 

Michigan Geological Survey 
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WELL PILE NUrJBER BD~107 Mc-5 
STATE  UffiT 

I. Operating Company & General Well Location 

Hooker Electro-Chemical Company 

Montague, Michigan 

Dippoeal Veil #2 

II. Well location (legal descrlntlon) 

Location:  3W l/ijt NE l/H,  NE 1/4, Sec. 31, T12N, R17W, 

Muskeg:on County. Michigan. 

III. History; system planning, construction & operation. 

The well began operating by disposing Hooker Electro-Chemical's 

liquid chemical waste In May, 1956.  The well was plugged 

and abandoned in June, 1968. 

IV. Geology ft Geohydrology 

A. Regional geologic setting:.. The regional dip at the well 

^IteJU toward the northeast.  The well la situated on the 

west flank of the Michigan Basin.  

211 



IV. Geology & GeohydroloKy, continued 2t 

B. Geologic d«89t*ption or rook units penetrated by well 
Rock Unit (Geologic rolutnn included--yea ; no X__). 
(Ground elevationJ^.L ft. )  (Total well depth jf&uL   > 
Da cum for depth measuretncnt  Ground Level 

Naat M» 
Depth 
(top) 

Thick- 
ness 

«fiSÜlSii Mlssl^lppian   30Qft.  590ft.  sandgtone 
Llthologlc Description 

Coldwater Mlsslnsipplan  S^Oft.  S?Hft.  shale 

^^^ Devonian      l^ft.  ?Q6ft.  >h>lt 
Traverse 
Bell 

Devonian 
Devonian 

J/^gft.  Hit2ft.  cherty limestone I  ah«l» 
gaSJft« shale 

C* not^Sse9801,1^10" 0f lnJoctlon «"»«i » nossible units 

Rock Unit 
-Name        Age 

Traverse  Devnnlan 

D^pth 
(top) 

Thick 
nesti 

Character and 
Areal Distribution 

16??ft.  Mgft.  obgyto limestone and shalA 

D. Engineering description of injection units 
1.  Porosity :^  

2. Permcabilltv:  

3. Original Reservoir Pressure: 

•• Reservoir Tomperat ure 

5. Chemical Character of Formation Water: 

6. Reservoir "racture Pro? 
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IV. Geology & Geohydrology, continued 

E. Goohydrologyi frenh water aquifers In vicinity 
3. 

Thick 
Name   Depth ne.^a Character 

drift 
Chemical Quality 

Marrh'ill  300ft.  SOQft. 
Oft.  300ft.   clay and gravel 

.-.andstone 

F. Mineral Resources (oil and pas, coal, brines, etc.) 
 There are several small oil and gap pools In the vicinity of 
the well. 

V. Well design and construction 
A. Casing, TuMng, and Cement 

Hole    basing or Tubing.        Depth 
 SUe Wcl-r.t i  grn*'* rtr.»   get 

Surface 

Tvoe I Amount 
of Cement 

Intarmed. 
JO  V'Mn.       385ft.    200 sackr. 

7_       In.     1996ft.     b25 nacks 

Ipjectlon 

Other  

Descrlb* bottom hole completion method;     perforated completion 1962 
ft.   to  /yy?  ft.   Hü holea) ^  
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1. 
V.    Well design and construction, continued 

B.    Packers, rcntralizorv ,  wyll head equipment, etc:  

VI.     Description of surface equloment 
A.    Holding tanks  &  flow  liner. 

B.     Filters 

C.     PUPOF 

D.    Other 

VII.    Core«, sampler,  % Locs 
A.    Conine 
Pro,r to.^ Recovery 

n 

B.    >lHlnK  lor.s 
.JL.;)riilcr9  Leg  Drilling tine 
 Sawple lor, other'  
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VH. —  Cores, samples, & logs, continued 
C. Other logs run 

.JLReslstlvlty _JL-Gainma ray-neutron 
X SP 
   Temperature 
 Callpor  Cement bond 

X Other Mlcrolo^  
VIII. Waste Characteristics '-^''-^''-^^-^---^----^ 

A. Industrial Process from which waste Is derived 
 Chemical plant waste  

5. 

B. Physical & chemical Description  Sodium sulfate, sodium 
chloride, and calcium sulfatf» —- — _ 

C Volume 

IX.  Prelnjectlon waste treatment 
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6. 

X.       Well operation h operatlnr. hlr-torv 

A.     Testj 

Jl^. Duration Zonen  t«»8te<l 
^»crlpll^r of 
t»»t r»aait9 

B.    ftp—%—rig OP Mlnulatlon 

 Tr^.^tm^nt   Sthod 
Zones 

Treated 
CorneriptIon of 

Tr»atr>r>nt  oM H»nulty 

:996ft.   to 2068ft.     Aaldlr-.- .on_ 50jQ t*\. 

Injection ra'.'v; anti nr^'-urea 
1.    Hate 
Date (3) iWerare 'ail«>un 

2. Pressure (well head botto» holo        ) 

Datei s)  Average ''aili 
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7. 
X.  Well operation & operating history 

H. Description of operating pregrams;  

£•  Operating problems; No problems were reported, 

XI. Regulatory aspects. 

A.  Construction reaulrements 

B. Monitoring requirements 

C.  Restrictions on operating rrocedure 
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8. 

XII. Economics 

A. Total anci unit co^ts of construction 

L..  Operating costs 

XJII. Source (s) of Informal.ion anu Pu^liuncc; Rcfetcwcc:^ 

Michigan Water Renoux-cca C^rolaalon  

Michigan Geologicol Survey 

■ 
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WELL PILE NUMBER 

I. Operating Company ?.-.  General Well Location 
Pelchhold Chemical», Tnr» 

Ferndale, Michigan ~~~*"""""— ~ 

Mc-6 

II. Well location (legal descrlntion)      ™  ^--— -- 
JjQcatlon:  NW 1/H ? sw l/k,  NE_1/^ Sec. ?7. TIN, RHK, 
Oakland County. Michigan 

III. History, aystom planning, construction 4 operation. 

■^^J^U^^EgSSSlJiBESSll^ of Phenol waste m September, 
>i2Sli,JZM,MateXMljE£&Sted adversely with the fern tlon 

^^■^-^nULJ^o^J^aU^ibi^  be^an glugglng the well. 
JÜLl25X*,aurface infection pressure beoame exoesglvg and 

I?.  Geology ;:. GGoh.vdrolot',.V 

A.  Regional (:,..olot;ic «ettin-.  The regional dip y the well 

■a&aJAJaJtfeg northwest. ThP w.^i :ln situated on the 

aak&^.j:i*UIJ^ Basin and in gaat of the 
Anticline. "'     "~ " 



IV. Geology S Geohydrology, continued 

B.  Geologic dej?crlptlon of rock units penetrated by well 

Rock Unit (Geologic Column Included—yes i no x )■ 
(Ground glevation 6^0 ft. ) (Total well depth 1053 ft 

Datum for depth meaourfmcnt  Ground Level 

2. 

Name Aße 
Deoth 
(top) 

Thick- 
ness LltholoKlc Description 

drift Pleistocene Oft. 128ft. sand, clay, and gravel 

Antrim Devonian 128ft. g^ft. shale 

Traverse Devonian 222ft, 378ft. cherty limestone 

Dundee Devonian 600ft. 26ft. limestone 

Detroit River Devonian 626ft. 291ft. dolomite 

Sylvanla Devonian 917ft. 78ft. sandstone 

C. Geologic Description of Injection units & oosslble units 
not In use 

Rock Unit 

Name 

V   Uli.1 V 

/tee 
Depth 
(top) 

Thick- 
ness 

Character and 
Areal Distribution 

Detroit River Devonian 626ft. 291ft, dolomite 

Sylvanla Devonian 917ft. 78ft. sandstone 

D. Engineering aescrlptlon of injection units 

1.  Porosity: 

2. Permf-atillltv:  

3. Original Reservoir Pressure: 

'«. Reservoir Temnerature 

5. Chemical Character of Formation Water; Specific Gravity 

20° C-1.1055, Üe'-13.8i<0, Sodium Chlorlde-7.^1<, Calcium Chloride- 

3.63X, Magnesium Chloride-l.!3!3J5, Potassium Chloride-O.33y> 

Total Chloride Salts-12.93^, Total Sollds-lS.ljt, Pounds of 

Sulfur per 1000 gal.-4.0, Sulfate and Silica-Traces.  

6. Reservoir Fracture Pressure: 
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IV. Geology & Geohydrology, continued 3, 

E. Geohydrologyi freoh water aquifers In vicinity 

Thick - 
 Name   Depth ness Character Chemical Quality 

Antrim  IZSft.  9jtft.       shale 

F. Mineral Resources (oil and pas, coal, brineB, etc.) 

There are no mineral ror.-urcci:, reported in the vicinity of the 

well Gite. 

V.   Well design and construction 

A.  Casing, Tubing,, and Cement 

Hole    CMing or Tubing. Depth   Tvpe & Araoun: 
 Size    Weight Jt grado Size   Set of Cement 

Surface g L/');ln.  130ft.  

Intarmed. 6 b/8ln. 693ft.  120 sacks 

Injection 

Other 

Describe bottom hole ccmpletlon method:  Opon hole 
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V.  Well design and construction, continued 

B. Packers, Centrallzjri, well hoad equipment, etc: 

4. 

VI. Description of surface equipment 

A.  Holding tanks & flow lines 

B.  Filters 

C.  Pumps 

D.  Other 

rn. Cores, samples, 6 Logs 

A.  Coring 

Prom               to Recovery 
ii 

it 

n 

•i 

1   II I I   mm.       m^mmm 

ft "" 

B.  Drilling Logs 

Drillers Log Drilling time 

Sample log other- 
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5. 
VII. —  Cores, samples, & logs, continued 

C. Other logs run 

 Resistivity  Q&rmeL  ray-neutron 

 sp  Temperature 
 Callper  Cement bond 
 Other ^^^^ 

VIII. Waste Characteristics ' 

A. Industrial Process from which waste Is derived 
Chemical waste 

B.  Physical & chemical Description  Phenols 

C Volume 

IX.  Prelnjectlon waste treatment  Filtration 
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X.  Well operation & operatlnß history 

A. Tests 

6. 

 toL 
Injection 

Duration Zones tested 
Description of 
test results 

922 to 986feet 131gpn at lOOpsl 

B. Treatments or Stimulation 
Zones 

Treated Treatment Mathod 

693 to 1053ft.   Aoidlgfttlon 

Description of 
.Treatment and Results 

Buffer Injection 
500 gal, 

33,000 gal. - fresh water 

C. Injection rates and oressures 

1. Rate 

Date (3) Initially Average 3.5gDm Maximum 

11 

•1 

bottom hole 2,  Pressure (well head  x 
Date<8) Initially   Average  lOOpsl Maximum 

 ) 

11 
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X.  Well operation & operating: history 

D. Deatrlptlon of operating programs: 

E.  Operating problems:  Precipitate plugging caused tht; well 

to he  abandoned.   

XI. Regulatory unpects. 

A.  Construction reaulrements 

B. Monitoring requirements 

C.  Restrictions on oooratlng rror^duro 
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8. 

XIZ. tcononlca 

A. Total and unit cocta of conatruution 

i»« Operating coats 

XIZZ. Sourctt(a)  of It.formation am. Pu-lis».icc n«jfaranco. 

Michigan Water Rcrourcos  Cormlsjlon  

Micaigan Geological Purvey 
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WELL PILE NUMBER BD-87 Mc-7 
STATE —ÜWT 

Z. Operating Company & General Well Location 

The Upjohn Company 

Kalainasoo. Michigan 

DlapoHal Well II 

IZ. Well location (le.-al deacriptlon) 

Loctlton;  SW 1/««, SR 1/t. NE 1/1. Sec. I». T3S. R11W. 

Kalarazoo County, Mlfhlgun 

III. Hlstc-y, aysten planning, conatructlon I operation. 

The  H^ulti «ante  fr->n th.e M^john Conr.any wan  originally dla« 
Omrrnd  Into a .)0 acre   <w?inip.    The fllnpoanl well wae coro~ 
Dlot^«l and iMgan 'M.erqvt ,.,  in Kiy,   19011.     It  la iiresently 
In ot.eratlon.  

IV.    Geology  '.  Geohydrology 

A.    Regional geologic aettlng;     The well  la situated on the 
aouthem edge oT the Michigan Banln.    The regional dip  la 
to the north. ,—___,  
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ZV.      Qeoloey 4   '.••of.viirolcvv, continued 2. 
B.    Geolosic description of rock units penetrated by well 

•tack Unit  (Ceolo^lc Column Included   -yes ;    no_X ). 
(Ground elevation    869ft.  )    (Total  *ell depth    1532ft.   _) 
Datum for depth meanu^'incnt      Ground Lovel 

Nane A«e 
repth 
(top) 

Thick- 
ness lltholor.lc Description 

drift ri*>lctoccne 3bort. 
ColdMa'.er Mlssl« .ilnplnn shale 
Antrim Di'Vonl ir. shale 
Travorac      I •<? von 1 m 
Dur.tl' o 

Monroe* 
Lnvonlnn 
P« von Ian 

I220ftj     ITOft.     cherty limestone 
IB^^'^t.       '.}*>€*.     limestone 
1 1  #•• #•* dolomite 

C.  Geologic Heacrtptton of Injection units & nosslble units 
not In u-.c 

Rock »nit 

Traverse  Devonian 

Dundee 

Konrof 

Devonian 

P»'von I.in 

Depth   Thick- 
(top)   m.-S3  

IZiOTK,     I70rt.  cherty limestone 

Character and 
Areal Distribution 

1390ft.  S^ft.  limestone 

1.1? ft. 'lolomlte 

D.    En»rlneerlnr derer'pcSon of Injection units 
1. Poroalty;  

2. Penaentllltv: 

3.  Original ues*rvnlr Tresrure: 

*. P.eservolr Tonnerature 

5. Chcmlral Character of Formation Water; 

6. Reservoir »racture Pr^rsure:  
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IV. Geology & Geohydrology, continued 

E. Geohydrologyi fresh water aquifers In vicinity 

3. 

Thick- 
Name   Depth ness  Character Chemical Quality 

drift 350ft. clay & gravel fresh water 

F. Mineral Resources (oil and gas, coal, brines, etc.) 
 There are no mineral resources reported in the vicinity of the 

well site.       ^  

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole    Casing or Tubing; 
 Size Weight & grade 

Depth 
Size   Set 

Tvpe I Amount 
of Cement 

Surface 4 2 lb/ft. 10 in, 352ft. 

Intermed. 171b/ft. in.  1290ft 

Injection tubing 2 l/2in.  1295ft, 

Other annulus filled with fresh water  

Describe bottom hole completion method; open hole completion 

bottom 200 feet  
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V.    Wf»ll design and construction, contsm^d 
B.    Packers, Centr^ltS'"*;, wll  ^ id toulp«entt atct 
 5 Cen'-riulsera on 71n.   oa»im 
 Hookwall neoprene packer ^ t  l^OCft,  

VI.    Description of surface equtpw^nt. 
A.    Holding tanks ft flow Unas     2 evnta tanks - »^r000 aal, 
each, a ?5»000 gal    mlslnr tank« and a 65.000 gsl.  darlfler. 

B. Filter«       Mla^sm. pollshlu; riltar 

C. Punps     1 Injection puwo and 1 t»o'jsfter pu-rp 

D-     Other 

VII.    Coras, sanfsler,  I .'>»•.- 
A.    Corlnf 
Fro« to t»co»ar», 

B.     Drllllr^-  l^»»ts 
 Drillers Vog  r^rtlltnc tli 
 Saaple lof, Qthar- 
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5. 
VII. mm      Cores« samples, I logs, continued 

C. Other logs run 

 Resistivity  .Gaaana ray-neutron 

—s?  Temperature 
 Callper  Cement bond 
 Other  

VXII, Waste Characteristics 

A. Industrial Process from which waste Is derived 
Effluent from the manufacture of cortical steroid 

products. 

B. Physical I chemical Description  The waste consists of 
soluble organic ao]vents such as alcohols, ketones. esters. 
ethersl dissolved Inorganic salts, and acids. 

000 to 8.000 ppm Cotal disnolyed aolida 
2-l0.000ppm BOD  

pH 2.0 to 8.0. but constantly 4.6 *t.5 since 1962 

0.  Volume   ^00.000 to 700^000 gpd 

IX.  Prelnjectlon waste treatment  Filtration, clarification. 
and PH adjustment to frj  
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6. 
X.  Well operation & operating history 

A. Tests 

Type Duration Zones tested 
Description of 
test results 

None 

B. Treatments or Stimulation 
Zones 

Treated   ■   Treatment Method 
Acidization 

Description of 
Treatment and Results 

1290 to 1532ft. 3000 gal; 

C. Injection rates and pressures 
1. Rate 

Date(s) 2 Wells 

•» 

__Average 50gpm       Maximum    IQOgpm 
      "        to IQOgpm      " • 

2.    Pressure (well head X bottom hole 
Date(s) Average 250psl toMaxlmua IQOOpsi 

lOOOpsl ii 

it 

o 

n 

u 

II 
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X. 
7. 

Well operation & operating history 

D. Description of operating programs: 

E. Operating problems:  The pH was adjusted by addition of lime. 

but this resulted in scale development. They then switched to 

fiberglass tubing.  

XI. Regulatory aspects. 

A. Construction requirements 

B.  Monitoring requirements  Pressure is monitored with 

contlnous pressure recorders  

C.  Restrictions on operating procedure  Surface pressure Is 

limited to 1250 psi and the rate is limited to 300.000 gpd. 
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XII. Economics 

A. Total and unit cocts of construction  2 Wells - $400,000. 

t-. Operating coats   2 Wells - $75,000.00 per year 

XIII. Source:is) of Information anu Pu^lisueci Reference!; 

Michigan Water Resources Commission 

Paradlso, S. J. 1956 

Michigan Geological Survey  

Donaldson, 1962 
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WELL PILE NUMBER BD-92 „Mo-8 

I. Operating Company & General Well Location 

The Vn'.ohn (.'onp■JPy  

Kalamazoo, Michif-an 

Disposal Well II?. 

II. Veil location (legal description) 

LocaUon:  SW l/ht  gtj 3/^,, NW 1/A, Sec. 1^. T3S. R11W, 

KalamazoOt Michigan 

III.  Hlstor.v, syetem plmniflga conatructlon «. operation. 

This Is Upjohn*r, Bgcond v>el L oT a t»o wqlls system for the 

dlopoi-.fyl of i-narwaceutloalm. Thlr. ggll commenced injection 

during Kay. 19^''' v^  U-  ntMl !n oporatlon. 

IV. Geology I Geohyürolo^y 

A.  Regional gtolo^lc setting:  The well Is situated on the 

southern edge of the Michigan Basin. The regional dip Is 

to the north. 
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IV.  Otology u  Geohydrolo).;,:/, continued 9 

B.  Otologlo description or rod: unltl ptnttfftttd by well 

hock Unit (QoolOglfl Column included--yor, | no :■: ). 

(Ground elevation B69 ft. )  (Total vell dOPth l»75ft. ) 

Datum for depth meacurv;.-.ont  groimd Level 

Depth   Thlck- 
 il^ (Wr)   ness   Iltholoric Piiorlption 

Same a.; Mc-7 

C' not^n^se6501,1^10" 0f lnJcction unlts * Possible units 

Rock Unit 
HOM                    ämm        ??Pt^        Thick" Character and 

-'      ■  UZ UfflÜ OiU ArealDistrlbutlon 
Same as Mc-7 

D. Engineering description of Injection units 
1.  Porosity; 

2. Permeability:_  

3. Original Reservoir Pressure: 

*i Reservoir Temperature: 

5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pres 
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IV.    Geology & Geohydrology,  continued 
E.    Ofcohydrologyi  fresh water aiulfers  In vicinity 

3. 

Thick 
Name   Depth neos 

 drift 
Character Chemical Quality 

P. I'dnoral Resources (oil and gas, coal, brines, etc.) 

 There are no mineral resources reported in the vicinity of 
the well. ""    —————————. 

V.   'ill design and constructAon 

A« Casing, Tubing, and Cement 

Hole 
Size 

"aslng or Tubing. 
WelFht K  f^ruäe Size 

Depth 
Set 

Tyoe ft /»mount 
of Cement 

Surface 'l? lb/ft.  10 In. 352ft. 
Intormed. 171b/ft.   7 in. 1290ft. 396 sacks 

Injection tub in«         ? l/21n. 

Other 

Describe bottom hol€ ' completion method: open hole completion 

Z3B 
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V. Well design and construction, continued 
B. Packers, Centra11zer-, well head equipment, etc:  

S Centrallzera on 7 In. oaalnp; 
Hookwall neoprene packer on 7 In, 

VI. De^r: .of.ion of surface equipment 

A. 1tol*t*t  tanks & flow llneo  2-<«5,000 gal, surge tanks, a 
JliTYi-S^^^ns tank, and a 65.000 gal, clarlfler 

B. Filters  Niagara poMohli-.q; iMlter 

C. Pumps  1 Infection pur.p and 1 hoocter puirp 

T^. Othrr 

VI.1. Ceres, samples, I  Logs 
A. Coring 
From t o .Recovery 

it 

ti 

B.  Drilling Logs 

 Drillers Log  Prilling time 
 Sample log  Other-  
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VII. .-  Cores, oamplea. & logs, continued 

C. Other logs run 

 ^Resistivity  QBm  ray-neutron 
— 

   Temperature 
 Callper  ^Cement bond 

Other  
VIII. Vtaste Characteristics     ~~~_ —__ _„^ 

A, Industrial Process from which waste Is derived 
— _ - "T"5 an Mc^T 

n.  »v »i»%3  -^mlcal Description  Same a» Me-7 

C.    Volume       Same a» Mn-7 

5. 

^relnjeotlon waste treatment      FlUrfttiQn «larlfiefttinn .^ 
. .  . ^H adjustment tn r;.«;  ••^^•^^^L^^~^iL- 
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X.  Won operation i operatln/: history 
A* Tests 

6. 

JMML Duration Zonffl  tested Description of 
test results 

D. Treatments or Stimulation 
Zones 

—lESÄted TreatmontJ^ tliod 
1276 to m76ft.   AcJUlwtlon" ~ 

Description of 
Treatment and Reauf^ 

- 3000 jral. 

C. Injection rates and Dre«sure3 
1. Rate 

•Mtt.)—uy^—«^-.  -„ r-—-   .^ 

•i 

p 

M 

I 

2.    Preosure uell head  
0ate(,) 192* Average   250PM    'f**^ 

 i',-^ *      JLOOOpal ■ 

bottoa holt I 

h 

I» 
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7. 

X.  Well operation I oper^tlnr Mftorv 

D. Description of operating program»; 

E. Operatlnc problem«; r/?)>*'  yM «'I' «rl^urtt*'! >iv lt»o addition 

of th'- UPI'^J lut t.hlr V'^'j'*',l"
>.)l," •';,»^r' W'V« lof^'til. To 

allcvlTtr th<:i pro> ti n^ T'I » r^j,! . t < ut l'i^ w.|/ uot d. 

XZ. Reeulatory aspects. 

A. Construction renuiremonts 

B. Honitorlng rcoulreiaents Bg£B3 ln monitored with con- 

tlnuou:; prennur«» rccor»l«»r:5.   

C. Restrictions on operatlnr. '•rocedure  r.urfaoc ureunure 1» 

limited to IP'jQ DJI  nnd the rat«» In llr.Hcd to 300.000 KPd. 
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XIX. Lconovlca 

A.  Total AIW uia». cott» of con«truetion       | Wella -  $^00.000. 

4.. 0p«r«tlit9 co»ti       ? Wt'llr, -  $75.000.00 per ygar 

XI1X. 5ourctt(a} of Xi.fonMtion «nu ru-^liauce; nc£«rar.cct. 

Michigan Water R«»:-oui'r<;;  Coirnln^ion 

Paradlo s. J.   195'', 

Hlchlgan Qeologlcal aurvey 

l)onalrt3on 1962 
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WELL PILE NUMBER BD-93 
TOTE 

Mc-9 

I. Operating Company & General Well Location 
Dow Chemical Company  
Bay Refining Division 

II, Well location (legal descrlntlon) 

Location; SW 1/^ NE l/k%  NK 1/^, Sec. 15. Tli<Nt R5F.t Banger 
Township, Bay County, Michigan.  

III. Historyi system planning, construction ft operation. 
The well was o^Utgd wi r,ctober 13 > Igj and began operating 
soon after Gompletlon.  Op-ratlon has been suspended since 
196Y.  

IV. Geology | Geohydrology ~~~ ' 

A.  Regional ctologlc setting:  The well la situated m»flr th« 
_center of the Michigan Baoln.  ThF. r^ional (HD 1n g g 

weat.  There Is a i*™- Mj^y anticline near the »^ ^f^, 
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XV.      O*oloc? % O*ohfdrolocy. .afiilnu^ a. 

B.    O«oloelc   >•. -v • u». af reek unltt p»n»tp*t#d bf «til 
hock Unit Otlorlt reluwt ineiud^    f«« i    no 1    ). 
(0roun4 ll—Ü— Üf l%| I    (Total «oil df>th  471c ft.    ) 

Dttu» for 4ippth •»—nywi      jiggM Lovl  

JÜÜÄ. 
drift 

-111 
MMaiocrt-» 

Owtn 

or».. 

Thtek 
n*f       ti^h^loglc SotcrlPtton 

18ft ■ y>d and eloy 
_r»nn»lvvt» oeft.     iHft.      «and and »halo 

Proa 
Anlrl«  

llj  ft.     «arxJ 

aandatonc 
*^< Uclf-plan    U»i:\. »•n-J   I'vne 

/ert#I laittj  flgtro^t   /«jv. r    iJovu».i<ft    ^3vy     Hi^4trr>.  dolotiito. §hmU | «a 
Sylv^Q^A  L:X'2JLi2 »i*fiif *on« St' 

C Oooloftlc (VaorSptton of tnjoatlon unit» ft oottlblo units 
not tr it*» 

Sylvanlu 

Dot>tb        Thlfli- 
 JXZ tl^£JL.   ncsj 

Charaotor and 
ftr^sl Plstrtbutlon 

0.    tnfinr^rlfw iMVÜN« of Inaction units 
1*    forof*fty 

t.     Fri««iinitv! 

S.    rrwin.i •^•#nN»ir rr^fgr": 

*.    f^stnroJr 1 »«^♦P^lvlfSi- 

».    o-rt- ,i charsefp of »or«ation Wator: 
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IV. Qeology & Geohydrology, continued 

E.  Oeohydrology; fresh water aquifers in vicinity 
3. 

Nam« 

Durdce 

Thlck- 
Depth ness Character Chemical Quality 

Saglraw 

drift 

98ft. 326ft. 

Cft.  98ft.   clay, «and, & gravel 

P. Mineral Pesourccs (oil and g.-jg. coal, brines, etc.) 
Nc mineral rcüourcen arc reported in the vicinity of the 

disposal W«P11. """"■ 

V.   Well design and construct.ion 

A.  Casing, Tubing, and Cement 

Hole 
SUe 

CMlM or Tubli 
Weicht  & pro'l'» 

if?- 
Sis?« 

Depth 
Set 

Type & Amount 
of Cement 

Surface 1'Un U       In. 97ft. 
Interned. 10 S/*ln. 891ft. öOOsks-surfac« 

J-W  PJlb/ft. 7        in. 1272ft. 
InJecMon \inb/rt. '3        In, HOZGft. 

Other 

Jescrlhe betton hele completion met .hod: 
, 
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V. Well design and construction, continued 

B. Packers, Centralizer^ well head equipment, etc;, 

U, 

Centralisers at 3900. 2936^ 2995, 303^, 369^, and 3772ft, 

VI. Description of surface equipment 

A. Holding tanks & flow lines 

B. Filters 

C. Pumps 

D, Othor 

VII. Coi'es. aamnlcs, i  Logs 
A.  Corinp 

Prom to Recovery 

ii 

n 

13.  Drilling Logs 

 Drillers Leg 

 Sample log 
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VII.  —      Cores, oampleo, & loss, continued 
C    Other logc run 
 Pealstlvlty  GfijmtL ray-neutron 

—-- p  ^Temperature 
 Callper  Cem9nt bon(j 
 pther_    

VUl, Waat« Characteristics    '"--—'——"™-••-—-—-^—^^^^-—^^^ 

A. Industrial Process from which waste is derived 
 Chewlcal plant wagtt    

B. Physical & chemical Dercriptlon  The wa:?tg consists of 
cuprous amironlum acetate«, phenol^ and caustic water. 

C. Volume 

IX.      Preinjectlon waste treatment 
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X.  Well operation & operatln/; history 
A. Tests 

6. 

 Ty^e_ .    Duration       zones tested 
Description of 
test results 

 ^    —         Sylvanla lOOOosl SlObod 
DST        —            .. 

1500DS1  5Qilhod 

  

B. Treatments or Stimulation 
Zones 

_ Treated       Trtatmen^ Method Description of 
Treatment And P*Btiif-e 

C  Injection ratos and orec-cureo 
1. Rate 

Date(s)  ,        A¥fPifii .^.SP1" .Maximum 
i f< 

" w 
H n 

" it 

2. Pressure (well head     x 
mtL bottom hole        ) 

Date(s)_            Av^rtr« J3 OOpsl Maximum 
" n 

,.   " •• 

"  ... 
,; 

it 
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7. 
X.  Well operation & operatlne; history 

D, Description of operating programs: 

E. Operating problems: Nc problems or reasons for auspenslon 

of operation were reported. 

XI. Regulatory aspect?. 

A.  Construction reoulrornents 

S. Monitoring requirement: 

C. Restrictions on operating; procedure 
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XIZ. Economic« 

ho  Total ano unit coots of construction 

u,  Qiivz&tiuy  costs 

XIIX. Sourc«i(s) of Itiformaticn anu Pu^liaueci nofercnco; 

Mlchig.'in Water Rgaougcgj Commlaalon 

Michigan Ggolo^lcal purvey 
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WELL PILE RUNIM jfelM Mc-10 

I.    Operitlr.j? Cor.-oany I QfMrtl Veil Location 
Dew ChcirjLca.l  OSSSBMnS 
B^v Henning DJviaicB ~~     ~*""*,~w"~~~ 

II.    Well location (legal dcacrlntlon) 

JfrmtUM   E l/'-* B L2L O ^;i* s^c- Mb TI^N» IVJE» pay 
County ^ Mlchlp;.'?».   

III. History; lyttf« plannlnp;, constructlcn S operation. 

Operation commence;) iurim/ ocp^c^.hor 1Q^9. Thia is the prj- 

JMa wr;l i;r.cc3 -py Dov rcr y:a.:':r» ulgnoS»>: .  Wel3 Mc-o la used 

qg a gtryidby for thl« well. 

j'V.     0«e|ofy |  G^o'r'.vUrologv 
A.    Rtdenal @«oIosi« mtingi      The well  I? r.ltu-3tt?d nonr thr 

^£Jik^^^ri^kL2.J3n:-lJrß^on^  anticline r.cir th« wSlT 
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IV.  Geology & Qoohydroletry» continued 2* 

B. Oeologlo »Ifscrlrtlon of roek units penetrated by well 

Rook Unit (QftoJoRle Column Included--yes ; noJJ ). 

(Ground elevation 82L£U (Total well dunth ^605 ft. ) 

Datum for depth wearur^ment 

Depth   Thick» 
Name Age  (lop)   neaa   L^tholoKlc D^aerintion 

Same «o Mc-9   

C.    Geologic Oe«crlptlon of Infection unit» I ooeslble units 
not in u«c 

F    "^               Depth ThiPk-               Oarecter and 
Bm              Age        (tor) ncag               Arc-'U ristrlhutlon 

fiÜttPii Dtwcwlan   MBS ••ndatcn« ■n- 

D,    F-nijlncTlnp; daacrlptlcn of Injection unit» 
1. Pore? Ity i _.       «_«_«___-__« 
2. PrrrciMlHv; 
3.     Cn^lril ^cp^rvolr rrcseurr 

<.    Koocrvclr Tc:r»>craturo; 

5«    CJu^lcel Character of Formation Water: 
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6.    Üesenroir ^ractur« Pro?yure: 



IV. Geology & üeohydrologv, continued 

E. Oeohydrologv. fresh water aquifers In vicinity 

drift 

Thick 
Hame   Depth nean Character 

Oft.  98ft.  clay and gravel 
Chewieal Quality 

Saglnaw   96ft.  326ft. sandstone 

area. 

P. Hlnoral Resources (oil and gas. coal, brines, etc.) 
There are some oil and gas pools and alao coal found In the 

V.   Well design and construction 

A.  Casing, Tubing, and Ot-ment 

Hole 
Slse 

Surface 

BMiDC or Tubing. Depth 
ittight i ftffa liM        Set Tvoe t Amount 

of Cement 

Intermed. 
join.  905ft.  600 sacks 

Injection _71n.    i|il97ft.    1050 sacks 

Other 

Describe bottom hole completion method;  open hole completi on 
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V. Well design and conetructlon, continued 

B. Packers. Contrailzer^. well head equipment, etc:  

VI. Description of surface equipment 

A. Holding tanks I flow lines 

B.  Filters 

C. Pumps 

D. Other 

VII.  Cores, sunples, i  Logs 

A. Coring 

Prom ^ to 

n 

ii 

„Recovery 

B.     Drilling Lop;s 
.JLOMUtrt Log  nnillng time 
 Sample lojr other* 

253 



r 

VH. -  cores, samples, I Iocs, continued 
C. Other logs run 

 ^Resistivity             0,,^ Pay-neutron 
op 

   Temperature 
 Csllper  Cement bond 
 Other  

VUi. Waste Characterlatlcs '        ""     ~ 

5. 

A. Industrial Process from which waste Is derived 
^hpm'.cal plant waste  

B. Physical \  chemical Description  The waste fluid consists 
gf Phenol water. ?ot npont cauette. and scldic wster. 

C. Volume 

IX.  Prelnjectlon waste treatment  Settling 
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l 

X.  Well operation & operatlne history 
A. Tests 

Typ* Duration Zone» tested 

6. 

Description of 
test results 

B. Treatments or Stimulation 
Zones 

Treated   ■   Treatment Method 
Description of 

Treatment and Results 
H49701695 S.OOOgal. acid 

16,OC9gal. acid 
9-2-59 

9-3-59 

C. Injection rates and pressures 

1. Rate 

Date (s) Average ^5gpm Maximum 

it 

bottom hole 2, Pressure (well head  X 

Date(s)  Aug. 1Q68   Average l900P8i Maximum 
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T. 
X.  Well operation ft operating history 

D.  Description of ooerating programs:  The well ^erstes for 
12 hours and Is off for I?,  hours. 

E.  Operating problems;  No problemn were reported. 

XI. Regulatory aspects. 

A. Construction requirements 

B. Monitoring r«.ouir-rent > 

C. Rtitrictlons on operating rroc»dur<» 
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HI. iceaovict 

A.  ?ot«l «a«« UA*V oo^t« of Gon*tr«i%-ti MI 

«>• 0|«r«iti., cost« 

Wie» •■<■>> Ma*^r   t^i  ..- ,     Co9nlf«l«v) 
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8. 

XXX.   Lconoffic« 

A.  lotal am* univ co&t« of con&tructiuu 

t.. Oi«r«tii.', costs 

XIXX.  Sourc«(s)  of Ii.torr»- .   n «n«. ^IrHtntf K^HMMte 

Wlc^'.^an Water nc»»u"ci.»  Coorj^t.l-vi 

HIchlgm 3goiofTictl   *';rvey 
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WELL PILE KUMBER BD-105 Mc-11 
""STATE —UMiT" 

I. Operating Company & General Well Location 
Ford Motor Company  

Roujjge Plant  
Dearborn, Michigan 

II. Well location (legal description) 
Location:  SE l/H,  MW 1/^ NW 1/H f  Sec. 28, T2S, RUE, 
Wayne County. Michigan.  

IV.  3eology ä GeohydroloKV 

A.  Regional ceoloplc r.etti.r.r:  The well in located on thP 
suuthca^t riant; of tl.e Mlcnlran Bar.ln. Thp re^lonfll djj  
ic  toward the pogttoWMttj  

III.  Historyi system planning, construction & operation. 
The well was corrrletcd on March 1, 1956 and began operation 
during the same mon^h. -™-— 
When the well began operating a colrTlict arose between Solvay 
Process Dlvlolon or Allied Chemical and Ford.  Solvay filed 
an objection, statin):, Lhat Ford'r waste would possibly eorw 
talminate nearby salt b -ine throj'#1 "unsealed connections 
between the Sylvan la and the salt brine cavity". The state 
geologist dipaKreM 5_ltb Solvay and said there would be no 
problem.  ' ""~'J~~"" ' " 

The well  ti gtiU   In operation^        " 
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IV. Geology & Geohydrology, continued ?., 
B. Geologic «description of rock units penetrated by well 

Rock Mnlt (Geologic Column included- -yes _; no X ). 
(Ground elevation ) (Total well depth  563 ft. ) 
Datum for depth mear-umnent   Ground Level  

Name 
drift 

Depth   Thlck- 
Age   (ton) nesa   Llthologic Description 

Detroit River Devonian 
Pleistocene   Oft.  BOft. blue clay and gravel 

80ft.  ',00ft.  dolomite 
Sylvania Devonian 480ft.  120ft. white sandstone 

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

Rock Unit 
Name Age 

Depth 
(t^p) 

TM -k- 
ne- s 

Character and 
Areal Distribution 

Sylvania Heart. sandstone 

i          

D. Engineering deacrlptlon of injection units 
1. Poror; tty :  
2. PeTw.nbllJtv:  

3. Original He> »rvolr Pressuret 

Keservolr Tepiperatur^ . 

b.     Chemical Character of «•'ormation Water; 

t». Keservolr ^actun T'r-^iure 
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IV, Geology & Geohydrologys continued 3. 

E.  Geohydroloßyi fresh water aquifers in vicinity 

Thick- 
 Name   Depth noss Character Chemical Quality 

drift 2üft.  Soft.     clay & sand 

'.  I-Uneral Reoources (oil and gas, coal, brines, etc.) 

Salt Is mined near the disposal well. 

V.   Well totlgn and con8ti>ttotl(NI 

A.  Casing, Tublnc;, and Cement 

ZOO 

Hole           ^Mlnf or Tublnf                        Dcnth Tvoe &  Amount 
of Cement 

Surface 

Interred.     91n.                                                      j  1n_       183ft, - 
9^  s-ioks 

^UfCtlon           .                                             ? IT..      »8<>ft, 

Othci    umulufl flii<«ci with trm»h w-iior 

DtocrlVe  bottom .»olt-   ccr-irletion IT -thod:    o;>rrj hole  t-rmpi tt 1 en 

■   -  
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V. Weli design and construction, continued 

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

VI. Description of surface equipment 

A. Holding tanks & flow lines 30.000 F.al. sump. 900 gal. 
surp;e tank  

B. Filtere  Itftf filtera with älatqweeoiis ewih and 
cartrtd^e filter 

C.  Punip3  Gardn.T Denver dup Lex rcoiproeatj ng r-team driven 

D. nther 

VIT.  Cores, öauplea, | toga 

A.     Corlrr 

'*•■ 1 o Rec Dvery 
it ~ * 

»i 

•i 

E.    DHlUflg ^H* "" 

 Drillers Log  Drilling time 
.Sample  Itu:   .  rther 



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

C. Other logs run 

 Resistivity  Gamma ray-neutron 

 ^  Temperature 

 Callper  Cement bond 
Other 

VIII. Waste Charctcteristlcs 

A. Industrial Process from which waste is derived 

 i^le fPom the manufacture of coke (coke quench water) 

B.  Physical I chemical DeKcrlptior 

270PPITI cyanlQus  

l'jOOppm gheno .1     

300PDm H.s 

1579Dpm    ammonium thlocyanate 
190Üppn-i    sulfur  
pH 8.9 ~'  

C.     Volume 50«000 god 

IX.      Prelnjectlon «tst«  treatment   K11 trab ion p>l  adiuatagnt with 
IK0  Be  HC1 '  
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6. 
X.  Well operation & operating history 

A.  Tests 

Type Dwratlon Zones tested 
Description of 
test results 

i. Treatrcents or Stlnulatlon 

 Treatmont l'iethod 
Zones 

Treated 
Description of 

Treatment and Results 
üfo ooeratinff probltms , 

C.  Injection rates and nrer.aures 

1. Rate 

Date (s) Oct. 1956 J verac;e g^ggw Maximum 

?57ff>«   " Nov. 1956 
•i 

M 

Deo. 1956 262fBl— 

ftvgragg 

bottom hole 2. Pressure (well head  1 
Dat'?C9)_ Out, 195%        jtotagt 4UMU Maximum 

Nov. 19r.6 
Dec. 1956 
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7. 
X.  Well operation & operating history 

D. Description of operating programs:   

E. Operating problema:  Injection pressure increased in. 

August 1957 and July 1959• Each time, the pressure was re- 

duog by aoidlizlng, the Injeotlon interval. 

In February, 1';70. the 2in.   tubing corroded and part-, 

td. It was run.ovt-d and replaced with new tubing.  

XI. Regulatory aspects. 

A. Construction reaulremtnts 

B. Konltorlng requlrcr.ontr. 

c. Rebtrictloiis on operating procedure 

MM I 



8. 
XII.  Lconoir.i es 

A.  Total  anri unit  coots of construction 

L.  Operating costs 

XIII.  Source(s)   of  luformation anu Pu^li^utc Ilcference: 

_Mlchlcan Water Resource:::   Cominlnolon 

 MjLohlgan Qeologloal Surves 

Donaldson,   196^1 
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WELL PILE nmmn KO pemit Mc_i2 

I. Operating Compan:- & General Well Location 
Leor)ar(3j^fij2(:'rjo|.;,  | n n. 
Alma. MicM^an   " 

II. Well location (legal deacrlntlon)" 
Mottiom    SW 1/^ 8E l/kt  SE l/k.  S^o. ^|f T12N. R3W, Pin( 
^Ygr* Township, Qratlot County , Mi ehl|.;an. 

III. History, ayatem planning, construction ft'operation. 
J£tej£sai was drilled and completed In June. 195? by the 
JlgPXw^ QU  Company. Operation beaan in. June. 1957 
jme  well is stirj in use. ^"^^^  

IV. Geoiony I Otobydrology 
».  He«™-.! ,.,„,,,.„ MtM,.. th. »M .. .<t^rt 

. lfutM«nt«.l nortlo« of th. ^^.^ Pr.   ,.hi. ,,—^- 
oip la toward tha north. ' 
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IV.  Geology & Geohydrology, continued 2. 

B. Geoloclc desorlptio« of rock units penetrated by well 
Rock Unit (Otologic Column included--yes ; no_X_J. 
(Ground ele\ratiOn_..J50 ft.)  (Total well depth 12^ ft.  ) 
Datum for depth measurement^ Ground Level 

 Name 
.i ft 

Depth   Thick- 
 tS£ (lop)   neos   LJthologic Description 

Pleistocene Oft. Wdft,     clay and gravel 
'^naw-Parma^ Pennsylvanian  ^V^ft.  283ft.  cand and shale 
^rTX/^vil        Ml«   »VJ     ... . _ '""J   _ . "    ' ' — lypor^iohl^^jgiSBlflslppian      736ftt    375ft■    zh;le ^5 äolorjlUe 

-U'shall ■'    ""'■*■       '      —-—-~—   MiBB i s a ,1 pi) 1 an    1030ft, sandstona 

rshftll 

SStll51S8?
>8CHPtl0n Pf lnJr,cUon ur,it3 » possible unlt3 

Kock Unit 
, n   yfP**   ^löfc-      Character and  «£« [toft] Qgaa Areal Distribution 

HlsalBBlpplan 1030ft.        randatone " 

Name 

P.     Enp.ineerlr.r cic^crlplion of Injectior  units 
1. Tu^üslty: 
2. I'crnu.al.l 11 tv ; 

3. Oriphi'i)  ^fs^-rvolr !>••;■.: ,,r<. ; 

'*.     K'-.nervclr T't n^rature. 

5.    OhMdea] Chnractor cf ■om.itJnn V'itfr: 

6.    Hoaprvolr "raetupf. Prcaturef 
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IV.     Geolo.f/.V I  Gt,ohyüro]of v,   cor.tlnuftd 3« 
E.    aeo>\vdrolog'-t  fieah water n   .t' r ,  in vicinity 

rhlck - 
_Name        Depth    neon Character Ch^tiic»! jfeitlitl  

drift  lOOft. clJ»y  tad Kravtl 
oapl'»aw        'I'.sri.     2b3ft. niind and ihilt 

F.    Mineral  Resource»   (ol i tnd fas,  eoftl • »»rln*», »to.) 
Thei'»» .-ir'-    "v yl U  ocoiwulatlont«  In UrTitiot  County 

Theyf   I»  ul    > co     ' ;   t  i» K   «.••ii   1i    rrr   tii<'a. 

V l«n d«alffr «n^ con-'r.c*   on 
A.    riairtft    Tu i<ntj  CMMM 

'nr lH?rth        T»Pr l inount 
 .^1«L  g.»«-    .. ?*JL of C#»ttit 
•rf'.«!^  i/^lt». V.-ft.     .6',  r-»«»r 

•     UV5ft.     ??S »«icier Tn* n   ' . 

Inj^- « l^ri 

Jracrlb* onito« he U ccftpletlon »tho4: 

&& 



VI.    Uv«C"lptfon of  iiirf««» »qult^vnt 

A.     Noldlr^ littM  ft  flu»   HIH-» 

».   mwrj 

C.    Punpa 

0,    <H"#p 

VII.    Cor*f( (.anules. t 

k.     Curing 

to 

 prim»* tint 
othtr» 

^,Ü 



5. 
VII.  --      Com, eta^Us. « loenv oontlnued 

C.    Otbvr lee» run 

^^^.^•»Itlltltf Ommm r«y-neutron 

&* Teaorature 
^.Callper jB—j tone 

.    Oth« r   
VIif. lütt« Char*ct»rtnicn 

*.     TnJwttrl«)  rroceau tmm wttleh ««at«  1« derived 
w' •    ^'o*   i»   •    r #   «j    ra« lo*». 

H.     rhyiit«f]   »   c*>«*i teal I    .rnnion     Tt >♦ »to  It   c »t.  jrtt ef 

.1st•!-i'J. *' ••., t,ltt V *    ytit miin«lr  flul'nt 

J^jK/t-i^uil:  "^  

riLU. 
« tfU  Or^eUy   .. 

C.     \%>lu** 

11.      rrvtnJectSot    ,< K* irvtift^nt 
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6. 

'»••criptlcn of 

3t»iic Ffgour»      Hctrshtn 

iT^eowr» ^y|  IQ 790 P; ! 

I».    TrcAtrtnttt OP ftiMMldtlo-. 

C.     InJrutSun j-at»«    and oi-rr .ujHrti 
1.    lint« 

ft 

?.    Pr<'«ii«Ar«  CM 11 rK*%tf : botto« hol»«  

u 
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X.      ¥»11 or*ratlon A o<:«r*tin/ hl?torv 
?.    t<tcrtptlon of op^rat*nf rro|-,r»w< 

1.    Opcrtttnf prct»ly»:_ ?i-   »rotlrwn w>*r» ryport^l. 

XX.    Regulatory »«poets. 
A.    ConstruetIon roiulrontnts 

B.    :ionilortnft ivqulr#«onts^ 

C,    ^es*-»letIon»* on cr-rit:nf rrf.n. . 
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XIX.   Lconori*» 

A.  Tot«! «ott unit eof>t« of consLsvictiut. 

k« O|«rotit.% cost» 

Kill. Sourcoft) of Ii.foriMtiun anc ru. Ji». vc :«r«rcr.c&« 

Wichlgfi  Qgolop:^*il  .Sunr»y 
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WELL PILE NUrfBE* 

I. Optrfttln« Coapany I 3tn«ral «»11 Location 

Hollor.d Suco Color Corpany 

iubfcl41»ry of Cheaotron Corporation 

Holland. Michigan W»H »I 

n.e plant and w#ll are north of tho city Unit« 

IT. Voll location (legal doacrlntion) 
Location;  Kt 1/». WE 1/». IW I/». Soo. 30. TSN. MSW. 

Holland TownaMp. Ottawa County. WlcMgan. 

III. Hlatory, ayatc« planning* construction I operation. 
The wMl began opcrntlon In 19^6 and waa rework»^ In 1969t 

Th» r^w^r'/tng cor.<lr*>eJ of replacing the tubing and oackcra 

wltr. newer »^u*. pxn*..        __««^_i_-«_^—^——^.^-^— 

IV. Qeolory •. Geohydroloey 

A. Regional faologic  setting;  The well la situated on the 
southeast margin of the Michigan Ban in. The ntrata dip 

I northeast toward the center of the state. Qlaclal lake 

depoalta and drift cover the surface. 

 J 
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If. a«olocy fc Geohyürolocy• continued 
B.    Qtoloelo <l«fcrlptlon of rock units ptn«tr«t«d ty vll 

Hoek Unit  (Csolo^le roluvn Included   y ;    «ojl—M 

(Ground tlo^tlon )    (Totti uoll dopth >B?^ ft.   .> 
Ground yj DttuM for depth MAturenont. 

mm Jtu- 
Dopth 

JtsE}. 
Thick 
Mi HthologlC py^erlPtlon 

p! e • ■» t rto#n# nrt  
irahsll-Cold^stT    MUalt^lppUn 
ravorto Deirnninn  

»60ft. elsy «nd gr>f 1 

imdttonf «nd thsl» 

«trolt Wivcr 

UM 
Dovor'. «in 

ll»e»ton» 

llayftor.* *nd dolo«lt» 

5*. lur'.nn cvaporltra 

tehaond-Trrr.ton   Ordovtclan 

i. Pttor  OflOVlClWI 

rswptaUsu 

.'rln*: 
moon I a, 
•«baoh 

aa CUIre 

I«   SIMOCL 

CuM rl *r. 

I'r«.tof.r ind »halt 

tirliilor.«» m't dolo«tte 

dolonlt«    

C. Geologic nencrlptlon of Injection unit» I ootslble unltt 
not In u«e 

Pock i»nlt 

r.nne   A^e 
l^ptn 

AiSEl 
Thick- Character and 
net» hV)} Pftrtbutlon 

Cambrian HOI QOOft.    iand>tone 

rlan •anditone 

Cum*r* nn .njini^tone 

Cap&rlan ^anistone 

Caafcrlan ranustone 

D.    Rnglneerlne deacrlptlAn of Injection unltt 
1. PoroMtv;    average 1SS 
2. Pefcibllltv;    variable  
3. Original »e^^rvotr fro^gure: 

*.    Keservo .^ Tei«nerature; 

5.    Chofflcal Charac*.er of Pomatlon Water: 

6. Reservoir Fracture Pressure: 

^75 



xv.   vfociocy * ntoh^j^o. .# .  MMMti !• 
E      »ttfepilllil^l,  r.,, i, w«ttr acalfort  in v:   mlty 

Ch>raet>r C^«^lc«l Qu^lltf 

m IL 

f.    tt:n»ral Poeuro»« (on *r.d |Mi coal. •»rin*t> tte.) 

^ T l1^   M /*'>^Llllj''^>. "-^I    ftreupulntior.ii  in th<?  vicinity of 
>» i 

▼ .        Wtll itstgn •-.d construction ' 
A.     Cltlnp.  TUMHä,   «nd  Cwnent 

51«£ kX"-t * grad^ gi«»        set of Ca—nt 
lH£llC£—lJLSZ8ln._iM0  32.7Slb/ft.   1c   j/Oin.     538ft.     gg wacka 
Interred.   8   UMn. .i.r.r. M      ^Q      7        .n    Hycf^  im 3ack8 

^yctlon      - 6.31b/ft.      2 7/ein.  »600ft. 

Othfp 

Describe bottom hole ccmpletlon BN>thod; open hole completion 
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*. 

V.    Well Jeslfn anJ eonttructton, continued 
B.    P«clc#rt. Centrallscr^. well -^d equlpnvnt, «tc: 

20 Cent nil «.m on 71n.  oatng 
Otis packer at *bC6ft. 

VI.    Dttertt'tlon of surface equtpaent 
A.    Holdlnc tanica I flou lln«f      2 large eettlln« farn** 

B.    filters 

C.    Pu^rt 

•j.    Cth»r 

VIX. Cnret, aatrul^r (   % lofs 
A.    Corlnc 
Pro* l1^??!^«  to ^«»rt. 

•J <00ft. 

•   I6fl . 
SSSllt. 
v;7f.ft. 

— 

''ecoverjr 

B.     Drilling. Logs 
 uriilers Log 
X Sanple log 

 Drilling time 

 Other: 
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5. 
VII.   mm     Cor»8.  etflplo,  I  loes, continued 

C.    Other loge run 
 Petlttivity %   pa—a rtf-neutror. 
 8' Teaperatiire 
.JLJ^UP*»' X   pmtm bond 
 Otbor 

VIIX. Mtstt Charaeterlttlet ~ 
A.    Industrui Froeot« fron which «*attt Is dortved 

».    ^ytlcml ft chMletl Description    *\'kl**  ;uw «f dilut 
MMaH tlc!,l I tQ  ]<>< rolutlot^  

C.    Vol me       '.uj .ML./?.r. 

IX.  Prslnjeotlon voote trcataent 
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X.      V«n operation \ opentlr.iT hittorv 
A.    :-st» 

-. M             _                                                                0*«erlptl(vn of 
 1222 Paraiion gone»      nfi ftt rtmlti 

6. 

B. Tr*ati*»fttt or Stimulation 

•^r?!^       ^^ - Ooacrlptlon of 
-^-'ttlal Troata>nt ^th^ Tr>/>tront and »eaulta 

All Zones  *cl4!~m '.on ^000 gal. HC1 

C.    Injactlor. rat^s and orvssures 
1.    Rate 
Datt(»)    Fctrutry  I9C8    Jvgrarc    l.V^m    laaiwu« 

•• 

■ 

2. Pressura (well hoad     X    bottom hole  
Date(s)— _Averagf ]23pal Maximun 190 psl 

27I> 



X.      Ml op#r«tSon 4 op^ratlrur hlftorv 
0.    Dvacrlptlon of or«rfti*ni: rrogrAM» 

IX. RtguUtory «tptett. 

A. Conttruetlon rciulr«nenit 

B. Monitoring rculrr.Ä^nt» 

C. Restrictlot.s on ooeratlnp, rrocedure 
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XXX. Lcooovlcs 

A. :oi*i AAC uiav co-la of cci «iructiwi. 

«.. 0|«r«tii.'v cost» 

XXXX.   :ourc. (»)   ol  li.iort ttttn «IK. .UWU» V«. IttHMMI 

_Wchl*»n Watvr Rrsourcfn CoMnlaclon 

Ulnar,  s.  N. 

Civil Engineering«  i*ay  lof.o 
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WtLL fllL llVtBt^   He.1« 

IV. 

X.    Op«r«tinc Comtny I 0«n*ril W«I1 Lxttlon 
^ron Cor, nr»tton 
W Dlvialon 

4. .:   # 

IX.    toll lo««Uon (l»ctl d«iurlr>tion) 
Loeatior;    SW I/». J i/\. mi i/tt s<»c.   iot T^y, n»Mt 

Holland towmhlt.. 8MM BBttSLl BSfcSM 
100ft, »omh of t^ rtr^t vox: 

III.    Nlttory* tyttMi planntn*, eonttruetlon * operation. 
Ti.v »<?'. I *%* 4rt H«><| In July  1969 and It prng^r.tly on • 
atandtny »tatua  for CUmfrvn*/* firtf. wW  at  tfca r^fyw^* 
t>lani.   

  

 ,  
Oeolopy .'. Geohydrolüc;y 

A.  Rer.lonÄl r^ologlc sotting.  The well i» situated on the 

southeast margin of the Michigan Benin.  The atrata dip  

northeast toward the center of the state.  Olaclal lake  

depolts cover the land surface.    

: 
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IV.       teolofy 4 3»<>hy4rolecy.  continual 2* 
B.    O«oloclc 499critt*on of rock onttt p*n«trftt*tf by Mil 

Roek Mi  t >o:o*ic Coluvn tnelud««  -m no ). 
(Orouno »Uytlon   6?0 ft. )    (Total ««li <i^t.h  ^^m ft.    ) 
OotuB for dnan atoournwnt _^^^^_ 

Otpth       Thlek* 
Jfflt »«•       (too)       n#ai       lithoioglc PotcrtPttoq  

5a— » Wo-17 

C. O*olo^te n»«crlpu m of lnJ»etton unit» • ooattbU unttt 
rot  In u'«- 

Oftth       Thick- Choroet^r tnd 
ÜÄS A£S (too)        nra« Arctl ?>t?trH)Mtlow 
ot Nc-17 

D.    Eniln«>«rln* deacr«rt1on of Injcetlcn units 
X.    Pcrosltv: 
2. »»«mt-iUlUv:  
3. '."rlrMnal  ^»«»rvotr ^rf.%r%irr*: 

*.    Keaervolr Tofm^pjitjrc 

5.    Cjiomlc.il Charactir of Vomsatlon Vatei 

6.     Reservoir «"racture Pressure: 
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IV.    (tooloff ft Stchydrolo^f, eontlfiue4 3* 
I.    O+ohvarolOfv, tr*fih wat^r «quir^r« in vicinity 

Thlolt. 

Or'.f-   

iMMiiM 

9,    Mineral fitteiir«rt (ell «nd gas, coal, brines, tte.) 
Thf f —M  o11 ^^ f1  TeuauUtlona   In  th# vtctnltv 

V,        W«:i  ieilgn tna construe«   on 
A.    CADlnfr. TuMn«,  «ml OeMnnt 

Hci^     \'rt-  or Tubing Depth   Tvoe ft Amount 
Site   Hiirnt | gral»» glg#   Set of Cement 

Surface  l^   In. 10 VMn.  53cjft.     325 sacks 

Intermgd. 8 3/^In.    7 In.  ^730ft.  880 seeks 

Injection 

Other 

Describe bottom hole ccmpletlon method: perforated completion  
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V.    ifvll d*tign and construction, ronttnued 
B.    Ptckort, Ccntrallter-,. w«]l head eoulpnant. atei  
 7 CentraHtopg on th> in yk<*    ^.««i  

VI.    Description of surfac« equtpnet.c 
A.    Holdlne tanko l flon lines 

B.     Filters 

C.    Pimps 

0.     Other 

VII.    Cores, samples,  I Log.-» 
A.     Ccrlnc 
From- to Recovery 

•» 

B.     BHlUag  -nr.s 
 Drillers Log  Drilling time 
 Sample lop  nther: 
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5. 
VTX.  .-      Cor#«. »MO1»S, I lo^s. continued 

C.    Oth«r logt no» 

 Pfttlttlvlcy P—i r»y-neutron 

——s'  Temperature 
JL^Ctllpmr  Cement tond 

Other    c w :, 
V1IX. Matte tharacterlDtlcs 

A.    Induatrlal Process from which nante Is derived 
r.rfluen»   fror, a ttgmpnt  manufacturing procoss 

B.    Physical ft chemical Description      ljb% rfatcr,  o-l5f H:?SOl|t 

0-15»  Hri.   3-lst   CNHlf)rSO.r  0-lo{ NHt|t  Specl*-*c  gravity 
1.000 to  1.12^,  pll   l.c  to  ^.0   

C.     Vol'Jiw      20O,0(,() i-pa 

IX.  Prelnjectlon waste treatment 
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X,  Well operation % operatlnc history 
A.  Tests 

6. 

-IW.. r^a Lion 2onefl tested 
rescript ion or 
test resales 

DST ^ hours ÜSlQ  to SOVPft. recovered 2000ft, o 

r.ait Mftr 
f 

—■ 

B. 

Zone 
Treat 

Treatments 

3 
ed 

i or Stimulation 

Treatment riethod 
Description of 

Treatment and Reaults 

mm               ■—i^ 

C. Injection 

1.  Rate 

Date(s)  

n 

rates and oressurer. 

Average 20 3gpm Maximum SOOgpm 
•     i 

M ti 

'• it ii 
_1"-  ■" 

2. Pressu 

Date («?) 

ii If 
- "   - 

re (well v tead ^bottom hole ) 

Average Maximum 
II 

H 

1» II 
1 

It r 
mumm 

1! 
M II 

amm~* 
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X.  Well operation & operatinp: hlstorv 

D. Description of operntlng programs 

K.  Oper-ntlnc prcMerrs:   No prnl'lp nn gerg gPOTt td« 

XI.  Regulatory aspects. 

A.  Construction requirements 

B. Monitoring requirements 

C.  Restrictions on operating procedure 
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XIZ.  Lconorics 

A. lot«!  «Ob UMU cott» of con«cruetiutt 

i*.  0per«tlh9 costs 

XIII.  Source(s)   of Ii.fortnation anw i'u^U«^ Iicfercncc- 

Mlchlgan Geological Survey 
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wtix fin mrm* _^^ 

m) .if.J   • ' ■ " i.' 

XZ.    Mil location f.eMi avsertr^ ton) 

XXI.    Mvstorv, oysi^n planning, eorntruotion I operation. 

abandoned In AUJCU. t.   k -a*  0Ann*eted In iorl^.- with 
He-19. thorofore, tfati«  fluldr. ««r« put>»d «1n^]t<nroM»ly t^ 
•   t -   »■•: .   . .    of »l-ttu are  t^.* th» cowtlned lystem. 
Tho »n. t^  «ns   tnjfct"!   Into   in  V.    tdof.« J  Igll   cav'i:.   tr  th«» 

Sallna Foneatlon.   

IV.    Geolopy .». Ceor.vJroiogv 
A.     RegionAl  eeologlc  srtt!nr'-     Tue   Pg^onaJ  flip  la   tnwan]  the 

north west.     Ti.e  VK-11   ||   or.  the  ac^theast   flar-.k  cf  th»? 
Michigan  bis in.  
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IV.      (toeloffy * O»oryaro.ort. enntlnurd 2, 

(tooletSe ascription of rocM anltt ponotrotod bv «#11 
Pcik Unit (r«olorte coUmn ineludod -y ;   no_JL.>' 
(Oround «Uvotlon )    (Totti «oll dopth   ^?9 f\t   ) 

?ttun for 4opih —aur^aent      Orour.1 I^vel  »— 

S<i~^ Ago        (top)        ne?8        lltholftf'g  reaeriPtlon 

ar'.r F\  l^toon» Of*..    6Dfi.  clay ami /.rav»! 

.rolt ^tv»»r t-vonlan   6wf r.   Uf>ft. dolorlt» and cnhyJrlt»:. 

■ l inK    fcBMUl  lUflÜ JOft.  doloalte and cnert  

B^«^ IMan^i sn^rton ?10ft fal^ft.  qolrff.ite, shale, and 

mhy lrtif_ 

: »Un^ C'.lurl^n 850f». »vaporltcs 

C. O«olosio Oeacrlptlon of Injection units I oosslbl^ units 
not in use 

Pock rnlt 

A^.e 
Denth Thlck- 

neva 
Character and 

Areairistrlbutlon 

^lüüi Silurian  B'iift. evap orltes 

D.  Engineering description of injection units 

1.  PoratJltv:      

2. reiwiMlltv:  
3. original  PtoMrvolr  Tressur 

*J.  F.eservclr Tumnrratur^ 

5. Chemical Character of ''ormatlon Water: 

6.  Reservoir Fracture Pressure 
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XV. Geology 4 Geohycpalogy, MRiiMMi 3« 

E. Qeohydrologv, frech WMV «qulfers in vicinity 

Thick- 
Depth jjesj Character r^ewieal quality 

drift    6nf*w,    sand and gravel 

P. Mineral Heaource.^ {oil  and ^aa, coal, brines, etc.) 
Thcru are r>o mineral ro^mr -..-r. reported In the area of the 

Injection well. 

V.   Well design and construct.ion 

A.  Casing, Tubing, nnd Cement 

Hole    Oftslng or Tubing Depth   Type & Amount 
 Siae    Weight & grade Size   Set of Cement 
Surface 

Intermed. 

Injection 

Other 

Describe bottom hole ccmpletion method: 
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ft. 

V.  Well design and construction, continued 

B.  Packers, Ccnirallser;, wrll head equipment, etc:  

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

B.  Piltera 

C.  Pumps 

D.  Other 

II.  Cores, samples, I Logs 

A.  Coring 
Proin to ^Recovery. 

Tl 

tl 

II 

II 

B.    DäfAlling Logs 

 Drillers Log   ^Drilling time 
 Sample  log  nther-  
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VII. —  Cores, samples, i Iocs, continued 

C. Other IORS run 

 Peslstlvlty  Gamina ray-neutron 

 SP  ^Temperature 

 Callper  Cement bond 

Other 

VIII. Waste Characteristics 

A. Industrial Process from which waste Is derived 

 Chomical process water  

B.  Physical R chemical Description  The waste contains 3% 

solids (calcium sull'ate solids) Specific Gavlty 1.17  

C. Volume 

IX.  Prelnjectlon waste treatment 
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X.  Well operation & operating history 

A.  Tests 

6. 

Type Dvu'iMon _Zon^s tested 
Description of 
test results 

B. Treatments or Stimulation 
Zones 

Treated Treatment Method 
Description of 

Treatment and Results 

C. Injection rates and pressures 

1. Rate 

Date(s) Average 375gpm  Maximum 1075gpm 

   " Into two wells 

2.  Pressure (well head 

Date(s)__  
X  bottom hole. 

Average Gravity Maximum^ 
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7. 
toll operation 4 op^mttiur hi»t«ry 
D.    Dvscrtptlon of ot^r«t!nf rro^f w; 

I.    Opvratlnc probl—i    ito pro» r^ii    if-rr  r«-i -»r'^i. 

XI. Regulatory ttpaett, 

A.    Construction r« lulror^ntt 

B.    Monitoring N^vlfiaMlg 

C.  R«strlctlont on OT>/ro*-!np. rr'C-Jutf 

XH> 



XXI.  iconocics 

A.   ;ot«l mau urat cc^t» of construction 

ht Operating costs 

XIII.  Source(s)   of Ii.formatUn anu Pupils.ik:C ncferencc. 

Michigan Water Resources  CommlsBlon  

Michigan Oeologlcal Survey 
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WELL PILE NUMBER   Mc-l6 
STAW —DWT- 

I. Operating Company ft General Well Location 
Wyandotte Cheir.ical Company  

Wyar.dotte1 Michigan   

II. Well location (legal description) 

Location; Section 23, T12N, R2W, Wayne County, Michigan, 

III. History^ system planning, construction * operation. 

The well began operating in October 1966. The system was 

abandoned in August, 1968. It was connected in series with 

Mc-18, therefore, waste fluids were pumped simultaneously to 

both wells. Records of data are for the combined system. 

The waste was injected into an abandoned salt cavity and 

migrates into the Salina Formation.  

IV. Geology & Geohydrolc?y 

A. Resional geolccic setting; The regional dip is toward 

ya northwest. The well is situated on the southeast 

JUM&U3&JÜ&  Lfl chiaan Basl n j  
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IV.  Geology & Geohydrology, continued 2. 

B.  Geologie description of rock units penetrated by well 

Pock Unit (Ceoloßlc Column Included -yes ;  no X ). 

(Ground elevation )  (Total well depth l^OOft.  ) 

Datum for depth measurement  Ground Level  

Depth   Thlck- 
Name  Age   (top)   ness   Llthologic Description 

Same as Mc-l8 

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

Rock Unit      rs ^ 
M l>pth   Thick-      Character and 

,—i—Name   Age   (top)   ness Areal Distribution 

Sallna   Silurian  S'jOft. evaporites 

D.  Engineering description of injection units 
1.  Porositv: 

2. Permeability:  

3. Original ^"^voir Pressure: 

'♦.  Rc-servolr Tcnp« 'it ure: 

5.  Chemical Cl ^ -acto- of Formation Water: 

6.  Reservoir fracture Pressure: 
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IV. Geology i Geohydrology, continued 3. 

E. Geohydrologyi fresh water aquifers in vicinity 

Thick- 
Name   Depth nean Character Chemical quality 

drift      sand and gravel    _____—- 

F. Mineral Resources (oil and gas, coal, brines, etc.) 
There are no mineral resources reported in the vicinity of 

the disposal well.  

V,   Well design and construct ion 

A. Casing, Tubing, and Cement 

Hoi*    0»r,ir.f, v  Tubing. 
Size 

Depth 
Set 

Type ft Amount 
of Cement 

Surface 

Interned. 

Injectlor  

Other 1 Describe bottom hole ccmpletion method: 
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V. Well design and construction, continued 

B. Packers, Centralise™, weU head equipment, etc:  

VI. Description of surface equipment 

A. Holding tanks & flow lines 

B.  Pilttn 

C.  Pumps 

D.  Other 

VII. Cores, sftnp »a, I hogr, 

A.  Cozlug; 

ProT.         ^to 
it 

 Recovery 

ti 

•. 

I--  f ■ • • i'. 

' •• 3 

U,f' " -CS  DrllUng time 

Oio If^e  other-  
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VII. —  Cores, samples, & logs, continued 

C. Other logs run 

 Resistivity             Garma  ray-neutron 
op 

   Temperature 
 callper  Cement bond 
 Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste Is derived 
Chemical nrncess water 

B.  Physical ft chemical Description  Same as Mc-l8 

C. Volume 

IX.  Pra'.nJaction waste treatment 
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X.  Well operation & operating history 

A. Tests 

Type, Duration Zones tested 

B. Treatments or Stimulation 

 Treatment Method 
Zones 

Treated 

6. 

Description of 
test results 

Description of 
Treatment and Results 

C.  3 a.)'--.Men rates and oressures 

nRtn«h) Average 375gpm Maximum 1075gpm 

• •• into two wells 

 X bottom hole, 
\verage    Gravity Maximum 
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7. 
X.  Well operation & oporatlnj: history 

D.  Description c?  operating programs: 

E.  Operating problems: No r^oblons were reporter]. 

XI. Regulatory aspects. 

A.  Construction renulrements 

B.  Ilonitoring requirements 

C.  Restrictions on oneratlng procedure 
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8. 

XIZ. Economics 

A. Total ano unit coats of construction 

*-. Operating costs 

XIII. Source (s) of ^.formation anu Pu^lisuec; references 

Michigan Water Resources Cormnlsslon 

Michigan Geological Survey 
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WELL PILE NUMBER Mc-17 
wrm —wir" 

I. Operating Company & General Well Location 
Blunk Laundromat 

1111 Round Lake Road 

Union Lake, Michigan 

II. Well location (legal description) 

Location;  SW 1/^, NE 1/^, SE l/kt  Sec. 35, T3N, R8E, White 

Lake Township, Oakland County, Michigan.   

III. Historyi system planning, construction & operation. 

Blunk originally utinzed a lagoon for waate disposal, but the 

permit for this lagoon was ruspended due to local water well 

pollution.  

The disposal well gag drilled and completed during March, 1967 

and bep;an operatlnp; during the :-ame month. This well Is still 

In operation.  

IV.  Geology I Geohydrology 

A. Regional geologic settlnp:  The well is situated on the 

southeast flank of the Michigan Basin. The regional dip 

Is to the northwest. The Howell Anticline Is west of the 
well. 
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IV. Qeology & Oeohydrology, continued 2. 

B. Geologie description of rock units penetrated by well 

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

(Ground elevation ) (Total well depth iMOft.  ) 

Datum for depth «neacuremont  

Name 
■irlft Pleistocene 

Depth        Thick 
IM  (top)        ness 

Sudbury 
Oft. 

Llthologlc Description 

de re a 

bedford 

Mlsnlsslpplan 

Mlnsisalppla.i 6ö5ft. 
29ft.  shale 

l3ft.  pandßtone t silt 

Antrim 

Traverse 

Misslsslpp!^  BGUrt.     .?02ft.  shale 

BtlSate 06. rt.    i«:rt.    shale 
Devmlan 

Dundee Devonian 
Iß^m.     ZBirt.     rhal#   j  limestone 
1208rt. 

Detrolt  River    Devonian WrfHl 
Sylvawia rnvnnlan—    - ,: rlw 

139ft. limestone 
anhydrite I fiolrnlte 
ean^H»ewe  j Uelewl^e 

SS? ?n Ssc iPtl0n 0f l^<*lon u^its I oosslble units 

Sylvania 

Rock Unit 

»•■>•   Age 

Devonian 

Depth 
(top) 

Thick 
ness 

ITTT-. 

Character and 
.   Areal riatrlbutien 

sanddtone 

D. 
Engineering description of Injection units 
1. Porosliy:^ ^^^^ 
2. formt ii 11'tv: ~~ ~~~ 

3. ^ripinal Reservoir Pressure- 

*. Kestrvoir Versperature; 

5. Chemical Character of formation Water; »66.oooPPW total 

Mg 6,900 ppm, Na 59.000 pern, j 3.o00 pp..       r   [ E-i  

6. Reservoir Praetur« Pressure: 
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IV.    Geology & Ceohydrology,  continued 3. 
E.    Geohydrology,  fresh water aquifers In vicinity 

Thick - 
 ÖS22 Depth „neow Character Chowlcal Quality 
Coldwater    300ft.     15ft. ohale ir<»rh waiter 
Bnrcq 608ft.     60ft, candatone frech water 

well. 

P. Mineral Resources (oil and gas. coal, brines, etc.) 
No mineral renource.; are reported In the area of tho disposal 

V.   Well design and coniaruot ion 
A. Casing, Tuting. snd Cement 

s?il   SSÜ9 ?r T^,n«        Depth   T^K I Amount 
-SiS£ Wr^nt h  igrai>*    m*        sit of Cement 

■ail   U Lfllli-iag     UMEL a Iffllii    ga^ft.   m sacks 
InLermedt y y^ln.^J^^ ?01b/rt. 7       in.      Rprr      i7s aacic9 

 6_1/J»in.    J-^.    IS.Slb/ft. 3 i/?ln.    neift.  
Initction » Vftm.  2       l7!~^ 

Other 

ascribe oottea hole ccmpletion method;   open hole eQmpi»Mon 

308 



V.  Well design and construction, continued 

B.  Packers, Centralises, mil  head equipment, etc: 

1. 

VI.  Description of surface equipment 

A. Holding tanks & flow lines  3 compartment - cement block 
settling tank  

B. Filters 

C. Pumps 

D. Other 

VII.  Cores, samples, & Logs 

A. Coring 

From  
•i 

to _Recovery 

if 

ii 

ii 

II 

B.  Drilling Logs 

 Drillers Log 

 Sample log 
.Drilling time 

Other: 
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VII. —  Cores, «awpies. t loga, continue 
C. Other logs run 
 Resistivity  ^^  ,^-„,„1™ 

- r  ^Tef*per«t'are 
.Callper __Ce««nt bond 
Other 

VIII. Waste Characteristics 

A.    Industrial Process fraai which waste is deMved 
Laundromat waste* Wtt%M 

B.    Physical I chemical Description 

C.    Volume  ÖCOO^pd 

IX.      Prelnjectlon wast«> treatment      Filtration and  ifdlwentatl 

5 • 

on 
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6. 

X. Well operation & operating history 

A. Tests 

Tvof Duration Zones tested 
Description of 
test results 

Injection open hole    before acldlzatlon -    17gpm 
Injection open hole after acldlzatlon - 126g:pm 

B. Treatments or St^aulatlon 

Treatment Method 
Zones 

Treated 
Description of 

Treatment and Results 

1361 to 1820ft.   acldlzatlon 1000 gal. 

C. Injection rates and pressures 

1. Rate 

Date (s) Average 5.5gpm Maximum 

•1 

2. Preaeure (well haad  X    bottom hole_ 

Date(5)    Average Gavlty Maximum 
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7. 
Well operation & operating history 

D. Description of operating programs:  

E. Operating problems;  No problems were reported, 

I. Regulatory aspects. 

A.  Construction requirements 

B. Monitoring requirements^ 

C. Restrictions on ooeratlng procedure 
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8. 

XII. Economics 

A. Total anü unit costs of construction  $20,000.00 

i*« Operating costs 

XIII.  Source (s)  of Information anu Pu^lis.ieci Heferenccsö 

Michigan Water Resources  Cominlsslon  

Michigan  Geological Survey 
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WELL PILE NUflBER   Mc-18 STATE " —m- 
I. Operating Company & General Well Location 

Michigan Chemical Corporation 

St. Louis, Michigan  

II. Well location (legal description) 

.Location:  NW 1/H, NW l/ü. NE 1/il. ggg  |e ^2N> R2Wt Gratiot 
County, Mlchlran.  

ITI.  History. 8yatem planning, construction & operation. 

..The well began gmVB%ingJLn  May. 1967 and Is still m opera- 
tion.  ' L  

IV.  Geology t Geohydrolcgy 

314 
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IV. Geology & OeohydrolOKy, continued 2. 

B. Oeoloclc description of rock units penetrated by well 

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

(Ground elevation ) (Total well denth 1762ft.  ) 

Datum for depth measuromcnt 

Name Afie 
Depth 
(top) 

Thick- 
ness LltholOKlc Description 

Marshall Mississippi an sandstone 

Coldwater MlsslFslpplan shale 

Antrim Devonian 

Devonian 

shale 

Traverse cherty limestone 

Dundee Devonian dolomite 

C. Geologic Description of Injection units & possible units 
not In use 

Rock Unit      Depth   Thlck.      Character and 
Name Age   (top)   ness Areal Distribution 

Dundee Devonian 3^22 dolomite and limestone 

D. Engineering description of Injection units 

1. Porosity;  

2. Permcabllltv: 

3.  Original Peservolr Pressure 

'I. Reservoir Temoerature: 

5. Chemjcal Character of Formation Water; Sp. gr. 1.2. 

NaCl li<3,000 ppn, CaClg 89,000 ppm, MgCl? 2,300 ppm.  

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

E. aeohydrologyi fresh water aquifers In vicinity 

3. 

Thick 
Nawe   Depth n»M 

Marshall 
Character rhemieal Quality 

sandstone fresh water for 

Hwmiolplg use 

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

 Coal bearing Pennrylvanlrm strata are located in the area of 

the disposal well.  Small oll ind gas pools are also found in the 

area. 

V.   Well design and oonatruction 

A. Casing, Tubing, and (Vment 

Holr    "aslng or Tubing, 
Siee Wf 1 f.iit %  grad» _ 

Depth   Type I Amount 
Siz«»   Set of Cement 

Surface 17 y^n. jMg ^Wft. 13 V8ln.  70i<ft. 525 cu. ft. 

Intermed.11 ln._Jr^_36lb/ft.  8 5/8in.  B^^lft. 580 cu. ft. 

 5Ü/50 Lite Poz 
Injection V^ln. 

Other 

Describe bottom hole ccmpletion method: 

iUü 



V. Well design and construction, continued 

B. Packers, Ctntnllitra, weJl head equipment, etc: 

1. 

VI. Description of surface equipment 

A. Holding tanks & flow lines 

B. Filters 

C. Pumps 

D. Other 

VII. Cores, samples, i Logs 

A.  Coring 

Prom_  to 

i» 

it 

•i 

^Recovery 

B. Urllllng Logs 

 Drillers Log 

 Sample log 
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Other; 



5. 
VII. mm     Cores, samples, & lo^s, continued 

C. Other logs run 

 Resistivity  jBamm«i ray-neucron 

 sp  Temperature 

 Callper  Cement bond 

 Other,  

VIII. Waste Characteristics 

A. Industrial Process from which waste is derived 

Waste Effluent from the processlnp, of natural brines.  

B. Physical & chemical Description  Calcium Chloride Brine 

C. Volume 

IX.  Prelnjectlon waste treatment  Sedimentation and filtrati on 
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6. 
X.  Well operation & operating history 

A. Tes«i 

Type Duration Zones tested 
Description of 
test results 

B. Treatments or Stimulation 
Zones 

Treated Treatment Method 
Description of 

Treatment and Results 

C. Injection rates and pressures 
1. Rate 
Date (3)— Average iMOgom  Maiiiw 200gpm 

2. Pressure (well head 
Date(s)  

i« 

n 

botton hoi« 
.Average Qravlty Maxlaum 

I 

3VJ 



X.  Well operation & operatinf hl?torv 

D, Description of operntlni; programs: 

7. 

E. Operating problems; There werp originally snme protlora In 

the Injection operation. Those problemo werv ftllevlatfd hy 
acldlzatlcn. 

XI. Regulatory aspects. 

A.  Construction requlr-Tonts 

B. Monitoring r<Bnulreirent3 

C. Restrictions on operating nroendure 
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XZX. LconoBie« 

A. tot«! «no unit cot.t« of conatruction 

4.. 0i««j«tih9 cost» 

XXIZ. Souro«(s) of Zi.fonn«tibn «nu miligi^t nof«cai\co^ 

Michigan Water Resources Ccmmlr-^lon  

Michigan Qeological Survoy 
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WCLL PILE MKBtn 

IV. 

TOTT Mo-10 

!• Operating Company S 0«n-ral Well Location 
Sowot-oolvav Dlvlnlon 

A11 leä Chemical Cont'inv 

II. Wall location (lepal dfucplntlon) 
Location; Wayne County. MlchlP:nn 

HI. Mlatory. systan planning, construction I operation. 
The well WHS drilled ami completed In June 1969 and began 
opcratlnr. soon artr* cgrri+tin*. It In rtlll in operation, 

Oaclopy |   :.->' v :r-ir>-v 

A.    Regional ^oHglc setting;     ?h^ woll  ij lnC*t.*A on the 

MBQmuim urn or m my ima and southeast o^ 
the Howell  Anticline.    The r^jonol dip <n g ™  4j  g 
the northeaat. 

32^ 



IV. Geology & Geohydrology, continued 2. 

B. Geologic description of rock units penetrated by well 

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

(Ground elevation ^Q i't. ) (Total well depth ^112 ft. ) 

Datum for depth measurement  Kelly Bushing  

Name ^ge 
Deoth 
(t'op) 

Thick 
ness 

drift 
Llthologlc Description 

Pleistocene IQ^ft. clay and gravel 
Dundee Devonian IQiJft. 66ft. limestone 
Detroit River Devonian 

Sylvanla Devonian 

Bass Island   Silurian 

170ft.  378ft.  limestone 

548ft. 72ft. sandstone 

620ft.  36jft. dolomite 
Sallna Silurian 

Continued on page 2a 

980ft.  1320ft. anhydrite» halite, dolomite. 

  and gypsum  

C. Geologic Description of Injection units ft noRslble units 
not In use 

Rock Unit 

Name Age 

Mt. Simon 

Depth 
(top) 

Thick Character and 
Areal Distribution 

Cambrian 4040ft. sandstone 

D. Engineering description of Injection units 

1.  Porosity:^  

2. Permeabllitv:  

3. Original Peservoir Pressure: 

4. Keservoir Temnerature: 

5.  Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure 

323 
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IV.  Oeoloey k SeohyUrolo^y, continue ?. 
B. Oeolorlc *i*»5crlnt lor r P©CM units p^rstrat^d by Mil 

Fock Unit (O^olo^-lc Column lne:*4*<1i ~f j no ). 
(Ground elevation _) i^r ml wli j^tn ) 
Datua for d^th ■Wfwi   

 Name is« (tn^i »., , i.^^^.t.  ^ >_»«  :ji£ jtor) neu        nthoio#.tc Detcrlntlen 
Niagara:.  !'<'rU-.      M.urlan ».   —     «* **— *-         -   *** taM _        •h«'*,ty   1 lac/tone 
Clnclnnatton           snlovlciim ^jfjon. .    >i.^ftt     y».  tr. .   ^ ,  ,bal<. 
Tre.nton 'jtMovl. i^      .^uff,       frjjort.     U-.vnoftn  
Eau Claire Camfrlan MUCfcl       ^^f^»     "«ndjtofio  
Ml •  BMI r«rt>rl ui ' •'.  -T. ^anJatonc 

C.    ««oloele Oeaerlptlon of Injection unit» I noastbl« unit* 
not  in u!*«» 
Rock fnlt                ^.^ 

w                                      JJH*       Thick- Character and 
■i!SS2 OL* Üi?Pj nfn Ai^-al rutr^utlon 

D.    Enirinrrrlnf deacrtptlon of Injeetlon or it» 
1.    Porojlt*- 
2. renv a5Hi v 

3. rlrlnal ,,e«i«rvntp f fÄlSUP«- 

<».     »>4enrclr Ter^^niar* 

S.    rr.rric»!    haractof» of «"omatlon Vit-p 

6.    ^osenrolr rr«ctur«> Pr*j? nur« 
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IV, Geology & Geohydrology, continued 

E. Geohydrologyi fresh water aquifers In vicinity 

3. 

Thick 
Name   Depth nenn Character 

drift IQMft.  clay, sand, & gravel 
Chemical Quality 

Sylvania  ^Sft.  72ft.  sandstono 

site. 

P. Mineral Resources (oil and fas, coal, brines, etc.) 

There are a few small oil and gaB pools west of the disposal 

V. Well design and construction 

A. Casing, Tubing, and Cement 

Hole 
Size 

■aslnp or Tubing 
,Welr,ht  tt p;radf? Depth        Type & Amount 

Size        Set of Cement 
Surface    17 l/ajr.    H-Ho      ÜSlb/ft.    13 3/8in.      121ft.    131 sacks 
Intermed. 

Injection 

JbSL 
.J-55 

.g^lb/ft.       8 5/8ln. 
Ulb/tt. 

6.51b/ft. 
in. 

mm. 
3761ft. 

5^5 sacks 

2 l/2in.     1106ft. 

Other 

Describe bottom hole ccmpletlon method;  Perforated completirm 
f 375^r^. to 11106 ft.          



4. 
V. Well design and construction, continued 

B.  Packers, Centrallser::-, well head equipment, etc: 

 Baker Model "A" packer at 3720 ft. 

VI. Description of surface equipment 

A. Holding tanks & flow lines 

B.  Filters 

C,  Pumps 

D. Other 

VII. Cores, samples, & Logs 

A. Coring 

Prom to  Recovery_ 

t» 

H 

ti 

B.  Drilling Logs 

 Drillers Log 

X Sample log 
„Drilling time 

Other 
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5, 
VII. —  :ores, samples, & logs, continued 

C Other logs run 

 ^Resistivity JUtotm*  ray-neutron 
x SP 

"~-  ^Temperature 
~Callper  Cement bond 
_2L-0ther. Lateralog. Compensatlnp; formation density log 

VIII. Waste Characteristics "  

A. Industrial Process from which waste Is derived 
 Wa3te effluent from the manufacture of metallurgical 
coke and by-product chemicals "  

B. Physical «. chemical Description  pH 9.8   _  """ 

f'0^1 ^  Soeclfi. gravity l.oi 
■ 3^0mff/l Tota1_i.1ond3 v^n^ny at 20OC 1.12en" 
3350mg/l TDS  ■" £iL 

9500ppm Ammonia ~ ,     _  
IQOOppm phenol ^^^ ——-    - ,  

C Volume _ 100 - PjOtooo ^d 

IX.  Prelnjectlon waste treatment 
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X.  Well operation i operatlnr, history 
A.  Tests 

6. 

 Z£ße   Duration      7™*« tmmfä Description of 
test results 

uaT         —       perforated zone 195psig 
Injection                 « •i 1 l/2bpm at ilOOpsl 

B. Treatments or Stimulation 
Zones 

Treated       Treatment Method Description of 
Treatment and Results 

Mt. Simon       Acldlzatlon 5,000 gal. 
Mt. Simon       Buffer Injection 8,100 gal. fresh water 

C. Injection rates and pressures 
1. Rate 

DateCs)             ftTtTiü Maximum 
■ 

. i» 

.,  * «i 

" Tl 

M 
II 

2. Pressure (well head ^bottom hole       ) 
DateC)             Atf4irnrr 

Maximum 
,. •• 

ti 

II 
i 

'• 
H I 
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X.  Well operation & operating history 

D. Description of operating programs:. 

E. Operating problems; Iron in the glauconite and pyrite in 

the formation rented with the waste fluid and formed a blaok 

preoipitatc. The well was shut down until chemists could 

make the waate effluent compatible with the formation fluid. 

This problem was finally corrected by buffer injection. This 

problem cost $5.000. Tubing failed twice due to poor in- 

stallation.  It was replaeed with the same type of tubing. 

XI. Regulatory aspects. 

A. Construction requirements 

B. Monitoring requlrenents 

C. Restrictions on operating procedure 

3^9 



XXI. Lconomics 

A. Total anu unit coot« of construction 

L.  Operating costs 

XIII. Source(s) of Information anu l?u-lis »tc l'Äfarcncc,, 

Michigan Geological Survey 
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WELL PILE NUMBE*              Mc-20 
mil —vm— 

I. Operating Company & General Well Location 

Olaaer Crano-U C^mpjuy   

Matcawm, yichl^an 

II. Well location (legal description) 
Location! NW l/<t. SB l/H, NW l/kt  Sec. 13» T3St R13W. Antwerp 

Township. Van Buren County, Michigan. 

III. Historyi system planning, construction ft operation. 
The well was drilled and completed in May, 1958 by the 

Munkeeon Development Company. The well began operating 

soon after completion and la still in operation.  

IV. Geology Ä Ceohydrolop.y 

A. Regional geologic setting;  The well is located on the 

southweüt flank of the Michigan Basin. There is a large 

regional anticline approximately 25  wiles north of the site. 

The regional dip in the vicinity of the well is to the north- 

mii ' ,  
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IV. 

drift 

Geology I Qeohydrology, continued 2. 

B. Geologic descrlotlon of rock units penetrated by «ell 

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

(Oround elevation 682 ft. ) (Total well depthJ^ööfiJlj ) 

Datum for depth meaBur*»ment  Ground Level 

Name Iß*. 
Depth 
(top) 

Thick« 
ness Llthologlc P««flr^ntion 

Pleistocene Oft.  300ft. clay and gravel 

Coldwater Mlsalsolpplan  BOSft.  79?ft.  shale 

Antrim Devonian 109rjft.     111ft.    shale 
Traverse Devonian l.o06rt. ?37ft. oherty limestone 

Detroit River Devonian l^U^ft. limestone 

C. Geologic Description of Injection units I possible units 
not in use 

Rock Unit 
Name 

Depth   Thick- 
Ace   (top)   ness 

Character and 
Areal Distribution 

Detroit River Devonian l^ft. limestone 

D. Engineering description of injection units 
1.  Porosity:   
2. Perraeiblllty: 

3. Original Reservoir Freasure: 

*. V.eaervolr Temperature. 

5. Chemical Character of Formation Water: 

33£  *• Reservoir Fracture Prossure: 



IV. Geology ft Geohydroloß.v. continued 3. 

E. Oeohydrology. freah water aquifers In vicinity 

Thick- 
 SÄSS Depth ^n^g Character Chewloal Quality 
drlft    jQüfU   «Tifgl ft nand 

P. Mineral Reaources (oil and gaa. coal, brlnea, etc.) 

 There are several large oil ami rao accumulatlona in the 
vicinity or Hi dlapo; a well.     

V.   Well dealgn and mm%m*i3m 
A. Caaing, Tubing, and '.^n^t 

 EH    SifSF TASS*   ,.    ■W   "SP! ft^ 
Xnterated. 

Injection 

10  1/Mn.       36?ft.    ?gs aacl 

in.     165irt.    ti?6 cu.  ft. 

U..crlb. botto. ho., «c»pl.tlen ^thod:     p.rr.r.t.ci    .>. v, ■,. 
6 holei  Trum  Ier?  to  if.<n   ft,  —-*: s-ü  



t. 
V.    Well design ffnd construction, continue : 

B.    Packers» Ccntraltzer^, wll head equipment, etc: 

VI.    Description of surface equipment 
A.    Holding tanks I flow linen 

B.    Filters 

C.    Punpn 

D.    other 

VII.    Cores, sampler,  \ Logs 
A.    Corlnc 
Pro»   to 

N 

M 

n 

M 

•t 

Recovery 

B.    Drilling Loirs 
Drillers Ug 

 Sample log 
.Drilling time 

Other•  
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VII.   — Corec, rimpica. I loe«, continued 
C,    Other logo run 
 Hosmivlty 
 SP 
 CailpT 
 ^Other  

.o.nnru» ny-neutron 

.Tenperature 

.Cement bond 

VIII. Waetc Characterlotics 
A.    Industrial Process frosi which waste Is derived 

Ws«tc rrotn the pro-luutton or pickles snU iH.«llahea 

B.    Physical I chenlcal Der.crlptlon 

0.    Volune     55 to flOtüoo md 

IX.      Prelnjectlon wante treatment 

33S 



6. 
X.  Well operation I operatlnc history 

A. Tt.it 

Description of 
Type Pgrmton 2on»B t»yted test resulta 

B. Trestments or Stlnulatlon 
Zones Description of 

Tr**f6 Treatment Method Treatment and Results 
1651 to X773ft.   Aoldlg?itlon 1000 gal. Super X 2B%  HC1 

C. Injection mtes and pressures 
1. Rate 
Date(s) before actd  Average   6gpm Maximum 

after acid      •    126gpm   " 

2. Pressure (well head    X bottom hole, 
Date(s) before acid  Average 1280p8l Maximum 

"    after acid     " 320p8l   " 
*•                                      W M 

•                                      11 | 

••                                      •• II 
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X.  Wall operation * operating history 

D. Description ol operating programs:. 

E. Operating problems;  No problems were reported. 

XI. Regulatory aspects. 

A. Construction requirements 

B. Monitoring requirements 

C. Restrictions on operating procedure 
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t. 

UZ.   Lconocic« 

A.  totil AAO iu*it co-*» of corsuactiwA                   

•►. Oi^rfttti.v cost« 

nil. Sourcvit) of luCotMtioo •*. Pu-ii*..»t n«C«r«f»ob« 
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WELL PILE NUMBER _____ Mc-21 
warn ~ —ORIT" 

I. Operating Company & General Well Location 

Dow Chemical Company  

Midland, Hlchigan 

II. Well location (legal description) 

Not known 

III. History, system plann'ng, construction & operation. 

The well betran operating in April, lrjCo  and Is used as a stand» 

by w( 1-L.  

IV.  itfolory .'. Ceof.ydrolor.y 

A.  "epilonr.l »''-^loplc sott lap:  The well In  situated near the 

center of ir.r ElaM.g-.ri ^a^ln.  'ine- rgglOQ^l 'ilp is to the    

—Uürtliüi&ii.« A. la:-^e antioUnal -truoture Is located approxl- 

j'-ttelY, V0_JLVirü KUl tf MM well.  
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IV.  Geology & Geohydrology, continued 2. 

B. Geologic description of rock units penetrated by well 

Rock Unit (Geologic «>luinn included--yea ; no X ). 

(Ground elevation ) (Total well denth ^kQ  ft. ) 

Datum for depth measurement Ground Level 

Depth   Thick- 
 Nftme Age   (top)   ness   Llthologlc Description 

Marshall Mississipplan ^1200ft.        sandstone      

Dundee   Devonian       3580ft.        limestone 

0. Geologic Description of injection units ft possible units 
not in use 

Rock Unit      Depth   Thlck^      Character and 
Na^c Age   (top)   ness Areal Distribution 

Dundee   Devonian      3580ft.        limestone 

the waste lg injected Into numerous Ifi. to 5ft. zones 

in the Dundee 

D. Engineering description of Injection units 

It  Porosity:  

2. Permeability:  

3. Original Reservoir Pressure 

**.  Reservoir Temperature: 

5.  Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure: 
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IV. Geology & Geohydrology, continued 3* 

E. Geohydrologyi frenh water aquifers In vicinity 

Thick- 
Name   Depth neas Character Chemical quality 

Saglnaw 340ft. 90ft. sandstone 

Parma 795ft. 80ft. Bandptone' 

Marshall 1180ft. 120ft. sandstone 

F. Mineral Resources (oil and gas» coal* brines» etc.) 
Highly saline brines are pumped from Devonian age rocks 

and used as a source for chemical products.   

V.   Well design and construct Aon 

A. Casing, TuMng, and Cement 

Hole    Caslnp or Tubing 
Sise    Weir.ht & p;rade 

Depth   Type ft Amount 
Size   Set    of Cement 

Surface                      10 S/^ln.  1266 

Intermed.                      7 in.  3545 up to 1300ft. 

Injection 

Other annulus filled tilth fresh water 

Describe bottom hole ccmpletion method: nerforated comnletlon 

 _       ,141 



V. Well design and construction, continued 

B. Packers, Centralisero, well head equipment, etc; 

VI.  Description of surface equipment 

A. Holding tanks I flow lines  2 holding basins 

B.  Filtert 

C. Pumps 

VII, 

D. Other 

Cores, samoles, & Logs 
A. Coring 
Frc >m 1 

tt 

ti 

« 

ii 

ii 

to Recovery 

B. Drilling Logs 

 Drillers Log  Drilling time 

Sample log  Other; 
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5. 
VII. —  Coresi samples, & Iocs, 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 
Waste from oil refinery and salt mining operations. 

B. Physical & chemical Description  Organic waste with phenol, 
brine, propylene oxide, methyl cellulooe, and organic wash 
water. ~---^^™~~™^,^--~™™«-™ «.^..„„ 

C. Volume 

IX.  Prelnjectlon waste treatment  Settling, pH control 
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X.  Well operation & operating hlftory 

A. Tests 

Type Duration Zones tested 

6. 

Description of 
test results 

3. Treatments or Etliruiatlon 
Zones 

Treated       Treatnc»r,t :f«ihod 
Deserlptlon of 

Treatment and Pesults 

C.  Injection rates and pressures 

1. Rate 

Date(s) Averape No record Maximum 

it 

2. Pressure (well head 
Date(s) 

ii 

bottom hole 

Average No re cord Maximum 
•• II 

II 

H 

ti 

II 

n 

n 
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X. Well operation & operating history 

D. Description of operating programs: 

E. Operating problems 

XI. Regulatory aspects. 

A. Construction requlroments 

B. Monitoring requirements^. 

C. Restrictions on operating procedure 
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XII. Lcononlcs 

A. Total anct unit co^ts of construction 

•• 

i.. Oj-crati;.^ costs 

XIII, Source(s) of Ii.formatiun anu ?u-»lia.ieci Poferonco* 

Michigan Water Reaouroca Cominl.;3lon 

Mlohlgan Qoologlcal Survey 

Donaldson 196^ 
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WELL FILE MUMBEn Mc-22 
 UPBT" 

X. Operating Company t Otneral Well Location 
Dow Chcmlcul  Cotnpari'. 

Kldlanc, MtchU-.an 

IX. Wall location (legal description) 

fUJlar.d gOMnty« Mlciilp.nru 

XIX. History, system planning, construction I operation. 

'lUo  woll was BBUtfJMÜiht 'Irill^d in I'^S is | brine dloposal 
well. In Vi^(i%  inr lone :;trln(y partod and the well was 
abandoned.  In June. 1)60 the well waa reworked and the 

de^ectjvc ca-.Uir. v/ ••'■  rrflsc^d. Thff well became operational 

h»»nol dttronil well In .'MJY atrJ is otlll in operation. 

IV. aeology ä Geohydrology 

A. Regional geologic settingi Same as Mc-21 
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XV.  Otology ft Qoohjrdrology, continued ?• 
B. Geologic dtsorlotlon of rock units ptnotratod by «til 

Rock Unit (OtcUttlc Column Inoludtd -ytt__l no X ). 
(Ground tltvatlon 606 ft. ) (Totti wtll J^Ml MM ft- ^ 
Dttun for dtpth wttoup^nont  Ground Level 

Depth   Thick- 
Ntat Age   (top)   ness   Llthol7f;<p pt«eription— 

Jamo av  Mo-Pl 

C. Geologic Description of injection unltt ft ootalblt units 
not In une 

Rock Unit      l)9tvth       rwiek- ChtrtcttP tnd 
Wtsit Age   (top)   ncna Arenl Distribution 

Dundee Devonian 36^ft.  2 30ft. llmeetone 
The wtotr» la Injected Into num« roua 1ft. to ^ft. tone« In the Dundee. 

D. Engineering description of Injection units 
1. Porosity: 
2. PemeatllJtv: 
3. Original Reservoir TresBure: 

I« Reservoir Temperature; 

5. Choralcal Character of Formation Water: 

I  348 
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I 

ZV. Oeoloffv I Ceohydrolo/.v, eontlnued 

E. Oeohydrologv, frenh water aqutfert In vicinity 

Thick 
Depth neaa 

Sa^inaw ;,;«o 
Character Chewloal friftim. 

'jQ't. rind-.tofii- 

Pama 795 Sort. acndrton«? 
Vurrhall  1180 i?ort. ■•ndstona 

P. Mineral Reaourtca (oil and gaa, coal, brlnea« etc.) 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole 
Slee 

baaing or TuMnß. 
U'claht & prrade    Sl«e 

Depth 
Set 

Type ft Amount 
of Cement 

Surface 11   In. I6i4ft. 
Internwd. 8 5/8ln. 1398ft. 

7   In. 3983ft. 
Injection 

Other 

Describe bottom hole ccmpietlon method: 
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*. 

V. Well design and construction, continued 

B.  Packers, ContraUzerr . well nead equipment, etc: 

VI. Description of surface equipment 

A. Holding tanks & flow lines  2  holding tanks 

B.  Pill 

c. Pumps 

D. Other 

VII. Cores, samples, & 

A.  Corlnc 

Prom 
fi 

Logs 

to Recovery 

»i 

K 

ii 

n 

B.  Drilling Lof.s 

Drillers Log 

Sample log 
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Other: 



5. 
VII. .-  fores, sun.ples, I I039, ocr^inued 

C. Other logs ran 
 Peaistlvlty  OMM r*y .•'•atro« 
 &* TeapTftture 
 ^Callper •   Ceatnt bond 
 ^Other 

VIII. Waste Characteristics 
A.    Industrial Process fron which waste It de Mired 

Oil refinery and brine procesainR 

B.    Physical ft chemical Description        MMMll MttM con" 
ilittM tf p^nol,  i i'.py lene  ..xMf t  r'-thyl   CPIIUIOHC.   and 
wanh water,  and sponV  hrlma. 

C    Volune 

IX.      Prelnjectlon Mttt trcat»ont 
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I.      Mil o^rttlon « op#r«ttfic hltterjr 
A.    Tvstt 

Jjttf. P-tflM«* loot» t»at»4 

6. 

(WterlptlfHi of 
ft   Mttltl 

ft.    TrvttM^tt er StUuUtton 
Inn D«t«riptlon of 

Trwwnt and Wmlf 

C.    Injection nit#« tnd rr- —-ir*» 
1.    Mat* 
DM»(t) Qet. 19»1)       P>wnp   ^^irrw    WM 

* - ■ 

t.    frvtjiur» Kw\\ he*A I 
Dtt«(f)        Oat.   1961 Ar>rag#   S60pei 

bottom hol« 



I 

X. Well opt-ratlön K optTntinf M?torv 
D.    Description or on^rat'ng program!»: 

E.     Operntfn^ proble«.-»: f .c only  rt-p^rtcl oppratin7, problef 
ocpur»-fCl  lni IjH1* wh*n ttv* carvlnp; of the "brine well" parted, 

XI.     ReruUtorv  «npe'Mn. 
A.    ConA I ruction reiulrt-r^nt 

B.    Horltorine requirement n_ 

C.    Rettrlctloi.f on üt»^r.itln!-. rror^dure 
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8. 

XZI. Economics 

A. Total and unit costs of construction 

L. Operating costs 

till. Source(s) of Information anu Pu^lisaeci Heferencc: 

Michigan Water Her.ourr:'.a CQTrimlf.:?lon  

Michigan Oeological Karvey 
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WELL PILE NUMBER   Mc-23 
SOTf ■" —DWPT 

I. Operating Company & General Well Location 

Dow Chemical Company 

Midland. Mloh1 pan   

II. Wall location (legal description) 

Location:  SB 1/4, SW 1/^ NE l/H,  Sec. 27. 'i'lUS, R2E.. 

^mdla^.j County. WlcM^.an 

III. Historyi ayatem planning, construction * operation. 

'.me well was cl.i 31lod in 1951 anrl began operating during 

May. 1960.  It Is atlll In operation. __ 

IV. Oeolo^y I Ceoiiydrolof'.y 

A.  Regional nologlc nrttlnp".  Same as M--?! 
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IV.  Geology & Geohydrology, continued 2. 

B. Geologic description of rock unlto penetrated by well 

Rock Unit (Oeoloplc Column Included--yen j no_X ). 

(Ground elevation ) (Total well danth 5150 ft.—) 

Datum for depth meanuroraent '.round Level m  

Depth   ThloK 
Name Ap-.e   (top) nesa   T..ltholo<r.ic nescript.lra— 

Same as Mo- 

C. Geologic Description of Injection units * oosslble units 
not in une 

Rock Unit      Depth   Thick       Character and 
Name A^e   (top)   ness Areal Distribution 

Svlvania Devonian jl 9?5ft. aanddtone 

D. Englneerlnß dorcrrptlon of in.jectlon units 

1. Poroalty: .  

2. Permeabilltv: 

3.  Original pPS?;rvoir Fresrure: 

*l. Reservoir Temperature; 

5. Chemical Character of Formation Water: 

6. Rearrvolr fracture Pressure 
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IV. Geology i Geohyrlroloßy, continued 3. 
E. Geohydrology; frenh water aquifers In vicinity 

Thick- 
Name   Depth neas Character       Chemical Quality 

Same as Mc-21   

S ameasMc - 21 

V.   Well design an'i construe ".on 
A. Ca?lnf», Tuf'lnr:, ana C««ent 

Hole    TMlnfS l    Tubint. Dt^tk   Type I Amount 
 Size )te\zf.t_ > terade Sit»   a»t of Cement 
Surface JlOfj'IH_. .0 .■i/Mn.  l3CHft. f,rj0  gackn 
Intermed.       JOi/ft, 7   In.  ^Bo^ft. 600 racks 

Injection tuhtny 15 l/?ln. »926ft. 

Other    anr.ulu.; 1.; fllioi v»1tM fr-T.'. w^ter 

Describe bottom hole ecmpletlon method:  open ho: 10 
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u. 
V. Well design and construction, continued 

Hook wall packer at 4822ft. on 5 l/21n. tubing. 

VI. Description of surface equipment 

A.  Holding tanks & flow lines   2 holding tanks 

B.  Filters 

C.  Pumps 

D.  Other 

VII. Cores, sampler, & Logs 

A.  Coring 

Prom              to            Recovery 
•» 

■ 

ti 

H 

■ 

B.  DrlillnK Logs 

Drillers Leg              Drilling time 

Sample log               other: 
3oh 



VII. —  Cores, camples, 4 logs, contlmmä 

C.  Other logs run 

 Resistivity  Gamma ray-neutron 

 SP 

 Callper 

Temperature 

Cement bond 

Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste Is derived 

 Oil refining and salt mining 

5. 

B.  Physical R chemical Description   Same as Mc-21 

C. Volume 

IX.      Prelnjectlcn waste trcitment       Scllmentatlon ami pH control 
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X.  Well operation & operatlnß history 

A. Tests 

Type, DiirattoA Zones tested 

6. 

Description of 
teat results 

B. Treatments or Stimulation 

Zones 
Treated Treatment Method 

^925 to 5112ft.   Acidlgation 

Description of 
Treatment and Results 

10,000 gal. - 20%  HC1 

C. Injection rates and oressures 

1.  Rate 

Date(s)   Oct. 1969   Avera^e g^lgpm Maximum 
,!    Nov. 1969     "    ^76gpm    •• 

•» 

H 

II 

bottom hole 2.  Pressure (well head  x 

Date(s)   Oct. 1^69   Average TTOpsl Maximum 

Nov. 1969 670p3l 
•1 

M 

I» 

II 

•» 

H 

II 
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7. 
X.  Well operation & operatlnr history 

D, Description of operating pregPrtm  

E. Operating problems; The § 1/2 In. tubing ccrroded and wa; 
replaced in Nov. 1966. 

XI. Regulatory nspecbs, 

A. Construction requirements 

B. Monitoring rnquirfments 

C. Restrictions on operating prootdup« 
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XII. Lconomics 

A. Total and unit cocits of construction 

i<. 0[ crating costs 

XIII. Source (s) of Information anu Pu^liöiiec; r.cferenc&w 

Michigan Geological Survey 

Michigan Water Resources Commission 

3*& 



■ ■■ :      .■; ,,        -,,. 

WELL PILE mmn BD-1*9 Mc 21^ 

I.    Operating Company t, General Well Location 
Dow  Chetfileal  Coinpany 
Mlqland,  MJ^MagJ] ___       ~ ~~ 

II.    Well location (legal description) 
Location:     Sec.   22,  T14N,  R2E,  Midland County.  Michigan 

III.    HUtoryi system planning, construction ft operation. 
..„The well war, put Into ogeratlon In June.  lOgj, «nn i. ^^i 

In use. • 

IV.  Geology | Ccohydrolofty   ^        "  

A. Reglonul Geologie ectUn*.    I'.unv  as *-?-?! 
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■ 
IV.  Geology fc Geohydrology, continued •• 

B. Qeoloclc description of rock units penetrated by well 
Rock Unit (Geologie Column Included—yes ; »»o^JL.)« 
(Ground elevation ) (Total tnll  **?**  3i?8* ? ' 
Datum for depth meanur^aent  üroiutd lovwl 

r«cpth   Thick- B 
Name Age   (top)   nesa   LitholorK BugUtMi 

Sair.f i. Mc-?1 ^_^^—^^———~—' 

C.    Oeoloplc Dracrlptlon of Jn.««ctlon unltf • nosslble units 
not  In un»* 

Pock Unit               imßk       Thick-               Character and 
Name A^      Jtof) ,     ftess ^ryl ristrlbuttow  

Uund» <■ l^'vemlun        »li lifter tone  

D.    EmulM ««rlnc deorr ftt.-r of Injection units 

1.    f-oro >   I                             <^_^«-^—«___M_»« 
2-    Pe^•«• i" • u t. :   
1,     ^ftiMmi »n-.rv. «r       •  -urei 

*.    * ^     '•»olr 1 a«h*r»» ire. 

5.    Ch»mt«»ii  Mir%<<tor of ^orvatlor. water: 

,*        TULA **    ,*J*p,rolr 'racfiM Pr- .»ir« 



XV.    cwiecY % Oohydmictfr, wun** 3 
E.    Otoht.trolor'. frr^ «Nit#r *wirm In wtetnlty 

TM«v. 
J4W   ■Jjttt^ . n^j C^i^wx Öfalfifl ääUSJL 

F.    Mlnr»! P.,^c^  (oll tnd rMi co#u ^ j 

V. «toll    1«.M '-   %»N|   .•   r.   »r...   t»n 

»•     iMflii Tut if>«(  vi l AHHMI 

Mol« *A   • 

^ 5/8*     37«- 

IfÜrct^ori   tub In*; 
3  V^     1'IS 

^^^ 2£üU_üJl' I >1U.   ny^ ,'ater 
U..m^ totto. neu ccputip»^^,    ^nhol7 

g  aarjsi- ^ ■«> ^.XJ— 
■—i. —— .    . 1!  1/8*    1 it« 

• 



I 

I. 
V.    Mtll toatgn and cvutrurtlon, continued 

1.    r*cii»rt( C«ntr«ittrrj, w*U hMd «quipMnt, «tc:  

fl.     tet.rlrcion of t irfarr «qulr^nt 
A.    Mo1dln# tanim »flow  »In«« 

B. filters   •«>r««na 

C. Punpt 

0. niher 

..3?W . _«32il 

VXI.    Cor«tt otMoUa, l lof.- 

A.     "orinr 
rr«,w..-     )*** tP 3*50 ^«eowre 

A.    Prilling U>o 

 DrllUrs lin  ^Orllllnf tin* 
 SMpl* loe  o%l*r:  

3M>   



I 

5. 
VII. .-      Cor*t,  »aapUr.  I  lof:».  continued 

C.    Other  lofr. ran 

 ^€«ttt»rlty p—I r«y-r»utr«» 

 Cnllp^r  Ct«»nt bo-td 

Oth» » —^-«^«——«^_________ 
VIII. Mttt Jh4rict»r:  tlcn 

A.    InduatrUl  Pr  .eia  fror which «tat«  It drMvtd 
n.e*\ i*%  f lent __^_______ 

C.      VolUK« 

1.     Fr«lnj»et!nn wattt tr»it«*ni       nfttllnc mn*l »or»»nlr.g 

3fi7 

»ft-tt trwat».?..   -  x ,t    tin»  ^f cyanic loIltiB.    /.lao «p^n» 
hrtner.  t.ift pl'tf *  *        jilt« ^^  



i 

6. 
la      Veil operation t oj-enunr history 

A.    Tests 

 Tjfftf               D^a.ion                 ton^s  ♦•»ftesJ Description of 
test  results 

B.    Treatr^nt^ or Itlauutlon 
ZOfMB 

Deserlrtlen of 
Tr^tPcM   tnd Results 

J829 to   *W              M«i4.i„..MÄn 10.000 e*\.  HC1 1 

C.    Injection rft'.on ami ri»<i8ttr«><« 
1.    Kale 

§•■1     •'sil«iuc 
• p 
■ n 

■ •« 
• | 

?.    fretourp (ncll h«»ad  ^bctto« hole                    ) 
Date(s)                                 ^-11 Nil If Lb to    Maxiisua ra^opFi 

• 
•1 

- ■■ 

■I 
II 

3Hb 



X.  Hell operation ft operittln/ htptorv 

0. Description of operating prograu 

t. Operatlnc probiert: 

XX.    Mfalatory *-v'   . 
A.    Construction r^iulrup^nt« 

B.     Konttorlrp;  po.|-ilr r.',» 

C.    Freitric^lon.-  on operatlnc procedure 

3«9 

T. 

• 



XIX.  LconoMct 

A. lofi «no unit -oats of extract loo 

i»« 0|«r«tiu9 costs 

WX1. Sourcor.}  of HfclMlH .«. Pwli,.^ n.fo,«neo: 

WlcMgun a^o^Ri^ai Survey 
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£1>L PH r. • 

I.    Of>»r<t:   -                   * C' 

-»is u 
-—;•" i   

• . 

tl.    Mil  Joott an  (1«^*1 tmHUli) 
U\  1/   . 

* •  •      • Ml        -.*«?.. .j   i     • »H. . 

I'.    Hin   ir», ayatvn p\ai. 1, > i   xTetlor.. 
TV     Mt'.]   »n-   .1.      i ?.   I I       '       i .        It 

       ..        •.  .     ./_      ...._,... J _i. 

IV.  w'vOcry ' leohy-irologv 

A.  Pfflonal Geologic sotting:  'n- a;- "r.-?! 
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IV,       fUolcfy  »  Or-htr.l'olOFV.  cnntlnutü 2. 
B.    Q*olof.!c ae^crtriton cf r*cli un!t» p*n«trat«d ty %»«ll 

hv* »i.it  <.*:#-.,.„    c    ::urr   Incluted    ■■•        i    no   X    ). 
(O-OUTK! «Uvaüon )    (Total «wl» «1»oy.h   »26^_rt.    ) 
Dttu"» Tor drptn %***iiur**L ■ %     Orounrt U ^ '      | 

n*t»r.       Tr.iek- 
 to       < top)       IWI»       Uthol ^ *Jfi* »SIlXliÄQ  

C.    Oeoler.'.o ^•-.rrtrüon of Injection unit» I oonatM«! unlti 
not  In t. 
^c<sk I'ntt 

Di'Oth Tnleit •                «'harftctrr tnd 
JBS *iif Uqp>        nein An-Hl rutrtbutlon 

Dimdrc pevontan     ril?ft.     »PTi. UgggMgg 

D.    Ervlm-'-rln.r dcncr'r.tlon of Injection units 
1. foro^ltv:    
2. If r.-.  .   • l!t    . ~ 

3.     ^rlrlnnl  »*«vu.pvolr  Pr.T.rure 

**.     V.t»n*Tvolr Tcmnrmtun 

b.     r-jKjnical i.liaractnr of Formation Water: 

'        372    ^    ^e;:5ervoir -^acture Prosaure 
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IV.    Qftole&r l äeoty<trol>w.  continued 

f.    r«ohvdPolofvB  |>f5'   ti%ter tqulfrrt In vicinity 
3. 

IMcv • 
— *****     Ptrtft i>tR?  
•;a»-ini.*r »...i » .    K;  ft. 

-Gh«JC*£ti»c. 
•• »     •. 

n.^plcal Qunliti 
u; Hi!«   ri^fhjittrp 

• 

if. .      CM • 

f.    maim ^«curc«. (oU «ni fas. cum. ^rlnti, »tc.) 
»m »tu-/: 

V,        Well <W»3l^r   i ..t con.»imet .on 
A.    Ca.iin^.  TuMnr,  ina C mert 

Hole \\ «• • i 

Surface 
~m .5' .•;   .'..JLJI? ai,f giasr        g«t 

I »"i termed. 
2*iwn,   8 «i/ajn.   isisn. 

'f Ceweiit 

 l(.'3.h-/.fli_.i tn.    2?';rti.    ^aq r:iCK. 

InJect_lon_ 15«51b/ft.    5 l/21n.    3T6]rt. 

Other 

■Jescrlbe bottom hole ccmpletion Bethod: 
-3?* 



I, 
V.     tfel]  Oetigr. »nJ cti«  tr.  • • t'nii«4 

B.    PMtM,      Mf •   ,  ...;i    tad fHtulprsent, *tc:  
 Paol^r ^t   *«j6i ft.  

VI.    teacrlpticn of turfaet «lutp^r.! 

A.    Holding t«nicn l flow IXnwm 

*.    filter« 

C.    fun* 

D.    Other 

v:i.    Cor*», saapiftr, I Loga 

A.    Corli- 
F^ü■, to_ «tecoverv 

n 

•i 

•» 

 Drillers Log  Drilling time 

 Sample log  nther:  
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VH.   .-       ^orr-, »tuipl»%.  *   Jo.;»,  c     • .   •*<% 
C.    Ci   • r   :   ,      rue 

  _,   .0—» r»y rvutrcn 

 ^f«Up«r C—»r.t  Domf 
 Other  

4. 

:   Wft»t# Ch*r% •  r 

A.    inujttrui fr«Krft9 fro« «M   |     »at* i^   ; -«v^j 

*.    H»yflc»l  4 tlMatMl im       3«f^   ,    Hc-Pl 

". 

Prelnjfct« :•»  4.t. t* trt   I 

375 



I f 

A.    T«tts 

€. 

T»D«         J>y|'«Mftf.                      t"^»   tfl-.t« 
Descrlptlrn of 

t*»jt results 

.      W1      .  

fc.    Tr«atMnts or 3tlr.uUt\orv 
Zorv«a DoaertpMon of 

lr-at»cnf  arnj ^eaulta 

C.    Injection rut*»» and nr-BSurei 
1.     Rote 
Ü0t0(3)                                                  ■■■■' 

• 
MaxlniuiR 

<• 

'• 
«1 

■ •• 
■                                                                   i. H 

2.    Pressure  (well head _.bottom hole                    ) 
D*te(5)                                 Average Maximum 

"                                                                   R •t 

■ it 

it 
i' 

':                                                                                                  M H 
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».*•" 

7. 

D.    Dtfertptlor  n* jftHfg f iot>m>: 

It«    3p«r«t!nc drotlMitt^ ■ r • <« ^ naörtad. 

~rr 

71.    a#ful«ttry «ftp^t • 
A.    ConttnwUon r«   ulr«n«nt8 

B.    Monltorlp.   MmiffiMWtttt 

RtfltPio^ion rO'Tdtlnr, • r »cedar 

377 



1? 
HI. 

4. fMil M4 mkit o—f of ewMiriftctio« 

V« C^orttUt «Mt« 

lilt.  tMMTMUl  Of It.Cnrritioa «Ac    uwli»ii«u  P«f«rcr.c«.. 

*-^ 

378 
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dLH HU. WfHtH 

IT.    toll loeaiiot. (Ugai 4«»«rtPtton) 

III.    Nlttory. syttM pUnninc, ronttruetlon 4 opvmior^ 
.7?» t^ll w .|rU>d tn   '»«r».  196i. ^  t     ,tlU  In oprwioa 

IV.     Oeolopy  •.   Jeohvirologv 

379 
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AMU Unit  l^#olo^le 'oluvi ln«l«te^    f*s ;    nojf ). 
(Or**unrt ^iwationj. J j^)    (Total «»11 «i«>nth >16? ^ . ) 
Dttuü for «t«f*h i» tt^At^—iit      'Irr'ini l-»#l  mm 

•ft        (t^p^        wrt»        ntho>of!c ^■yrintlon  

C.    ft#olofUo 0»-kcr*!«» tr»r. of 1» I  rtten units ft ooostbl'» units 
not  in w • 
"o«?i» Unit          ^ « . . Oitiüt        Tht-• Character and 

i-1        r.:   t                Or'»al  ristrlbution 
ajflvmnta   «i    iMft. ronf1-,on*?  

D.    tnKlnfrii. ri '   «ion of Injection units 
la      ' • f ■      | 16 *  IT! 
2. P«-ru•  •' • I' t ,;   _ IQQ «d • to  -jj^r  
3. OrliMtni  ♦*» i..rv..!r Tr..'rurr:      iPf»1) p.;} 

*J.     ■ »-ü» rvclr  :"r».^nt are. 

S.     Clieaieal ChtTAtttf of »-'ormation Water: 

6.     *U,v!ervolr IVaottira  Pror.; uii re: 

aso 



IV.    Gfology I aeoh^ilroloty, ctntlnaed 3> 
E.    Qeohyarolo^yi  Vetfitt wat9r aquifers In vicinity 

TDlck- 
Kna»        Depth    nes« Character Chewloal Quality— 

. •»TOO n.' Mc-J ;  _____ 

F. Mineral Resources (ell and p?is, coal, brines, etc.) 

Same ua Mc-;;1  

Surface  15   " H-'lo il0.51b/ft. 10 3/4ln. 1390ft. 750 sacke 

Infection J--55 12.751b/ft. 4 1/2In. 4970ft. 

Other, annulus is filled with noncorrosive fluids _______________ 

Describe bottom hole completion method; open hole completion 

381 

V,   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole    Oaslns or Tubing;        Depth   Type & Amount 
Siae    Weight & grade     Size   Set     of Cement 

In termed. 9 3/4" J-513 23 lb/ft.  7   in. 4970ft. 



V. Well design and construction, continued 

B.  Packers, Centralizerc, well head equipment, etc: 
Packer at ^960 ft. 

k  Central!zers on 7 in. string 

Continuous rate - pressure recorders on well head 

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

B.  Filters 

C. Pumns 

D.  Other 

VII.  Cores, samples, & Logs 

A. Coring 

Fro m to Recovery 
t» 

11 

ti 

K 

11 

B. Drilling Logs 

_Drillers Log 

__Sample log 

Drilling time 

Other- 

382 
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5. 
VII. —  Cores, ■a«pl«a, & logs, continued 

C. Other logs run 

 Resistivity   

 SP  

 Csliper   

Other 

Ganona ray-neutron 

_Teripernture 

Cement bond 

VIII. Waste Characteristics 

A. Industrial Process from which waate is derived 

 Same as Mc- ? .1 

B»  Physical & chemical Description   Same as Mc-21 

0. Volume 

IX*  Prelnjection wast© treatment 

383 
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X.  Well operation & operating hlatorv 

A. Tests 

Typ*. Dyatlcn Zones tested 

6. 

Description of 
test results 

B. Treatments or Stimulation 

 Treatment Method 
Zones 

Treated 
Description of 

Treatment and Results 

C.  Injection rates and pressures 

1.  Rate 

Date (s) Average 300gpm _ Maximum 

bottom hole 2.  Pressure (well head  X 

Date(s) Average 700psl  Maximum 8O0psl 

384 



7. 
Woll operation & operating history 

D. Description of operating programs:  

E. Operating problems: No problems were reported. 

XI. negulatory aspect«. 

A.  Construction reauirements 

B. Monitoring requirement: 

C.  Restrictions on operating procedure 

385 



8. 

XII. Lconoirics 

Ä. Total ana unit coüta 5£ conütcuction 

u.  Operatiucj costs 

XIII. Source(s) of luformation cinu Pu^lisneci Reference: 

Michigan Geolopiical Gurvey 

386 



WELL FILE mmm m-?'i 
-   .      * —CW" 

I.    OperAtinii CoRoany I   ;cn*.rnl Ifoll Location 

?''1^!'»tld.   ^6 -.,:. j; 

II.    Wrll location (ICKOI d^aorlptlon) 

III.    Hlatory; ayatcm planning, construction f. cp^ratlon. 
T^' woll v?n:: dri i;. -i ■     the !      ^t Drilling Ccwparc» of Clare. 
MAonltratt. i»;»;__.;. nona-t   •.. .-fl   In   lf)^t\.i.«}   lr;  .•till   in 

opi'M'ul i on.  

IV. Geology S Geohycirology 

A. Regional geologic setting: Same as Mc-21 

'387 



IV.     Oolopy k GöohydroLojcy, contlmusd 2* 
B.    Ceoloi^U Jepcrl'-iion »f rotk anlts penetrated hy «ell 

Fock Unit  (C«»oloi»lc Colunn included  -yea ;    no_X_-^ 
(Ground MevaUon   W Cr*. )     (Totti well dopth_Sl82_ftj—) 
Datum for «Jupth nusAaut^mfint        Ii'oand Level   

Depth       ThleK- ^. 
Kaae ?ge        (top)        neas        Lltholor,1" ^«erlptlon 

MuiMhnU    BiasiSSJaEEiSS   I^< Jt't' aandatong     .^— 
Dundee        ">evoni^n 38^0ft.         11 mcr l.one , 
Sylvan! a    Dcwmiar. U-üzvi. nandatong 

C.    Qeologlc Description of Injection urjlts * oosaible units 
not  In ur.i? 

Rock Unit Depth        Thick- Character and 
Name Ace        (top) nosa Areal Distribution 

.Svlvanla    Devonian >l922ftv      sandctone _„__ 

D.    Engineering deacriptlon of injection units 
1.    Porosity: 
2. Pertue ab lilt v :  
3. Or if.' 1 neil v.e rt Q rvo 1 r F re r. s ur e : 

^l.    Reservoir Temperature: 

5.     Chemical Character of Formation Water; 

388 6.    Heservoir Fracture Pressure 



IV. Geology i oeohyciroloev, continued 3 

E. Qeohydroloev, fresh water aquifers In vicinity 

ThicV: - 
 Hame   Depth jigsg Character Chemical Quality 
Same as Mc-21 

P.    Mineral  Resources   Coil and gas,   coal, brines, etc.) 
_SarKe  ag  Mc~2I 

V,        Well design and constructioh 
A.     Casing.,   Tubing,   and Cement 

Size ISff  ?r TUt;lng' DePth T^e & Amo^ ■-^^ yMeillL^.J5rac.UL  Siae ^et of Cement 
Surface   g±.lbm.i.^8..3/8in._    1351ft.     535 sacks 
^srmed, _ ÜL^/gt:-..   5  l/2in.     ^iSlOft.     450 sacks 

Injection  „., JT., l/gin,. tj92'lft. 

••ornate ^]}«IL„illinulu^rui^^ dichr) 

Describe bottom hole completion method;  Tn May." I960. the  ^ i/?^^ 

^^.n^a^miorj:tM^.^lM_.to  3340fb.   and  eem^nt.n  ^ ^-^ „^ 
face with S^O^ubic feet  of 50/^0 Lite Poz.   /n ' 
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V.  Well design and construction, continued 

B. Packers, Centraiizers, well head equipment, etc 

A Baker model "A" packer was installed at M729 ft. 

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

B.  Filters 

C.  Pumps 

D.  Other 

VII.  Cores, samples, & LogG 

A.  Coring 

From         to Recovery, 

B.  Drilling Logs 

 Drillers Log  _Drilllng time 

 Sample log  Other:  
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5. 
VII, —  Cores, samples, & Logs, oontinu«4 

C. Other iogr run 

 Resistivity  «tawna ray-neutron 

 Sf>  Tenperature 

 Caliper  _Cement bond 

Other 

VIII. Waste Charncteristicn 

A.  Industrial Process fror, which waste Is dc-lved 
Samt- as Mc-21 

B. Physical 8 chemical Description  Came ar,  Me-21 

C, Volume   300,000 gpd 

IX.  Prelnjectlon waste treatment 
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6. 
x.     wei! op^rAti-m * operating jBUt&rt 

A.   Tetta 

—1X2*      bviti«!              Kw? »«»ted 
jD«?seripitMi of 

8.    Troftir»ja.-, or tnritldtton 
Zenti 

Trw«^   _ fVMtMnt   vthad 
C^s«rtf»tf<in of 

SylvAnlft PoVMtiOQ    A^dilftfeiMI io«ooo *;«*. f»r 20i aei 

C.    Injection rai^a fend prf^3ttr*»5 
1.    Rate 
PateUI        Oct. mC*       ^fwifi     <^if*^    »«aatwy 

« 

Rotten holt 2.    Prcaeure («ell head 
Date(s)       Oct. 1969       Averag»   gflggj    Haai 

39» 
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I 

X. Well operation t oi^ratli..- history 
D.    Deacrlptt n of operating progranui 

E.    Operating problems: On Ocb.   3üt  1969»  the annular pressure 
JSQS^MSJ^SLB l£2&  )£ ^e ''  l/gAn-i-casing.    The well was shut 
.jjgwn on that date.     On Nov.   12^  the  ^  l/21n.   tubing was pulled 

arid the  leak war,  found In the third  Joint  from the well head. 
'  m~'   '     "*" "" ■■ --rail iii,. ■ ■_,   1111 

A new string of 3 l/21n. tubing war. Installed to replace the 

 ^ J-/;>^>T.-T.h£_t.üb;LiJF..con"1sted of; 32 ft. of *l l/21n. , 9.5 

■ib/rt. H-60 and jlSgig ft. of 3 1/Pln., 9.31b/ftt EVE. J-55 tubing 

-The well wan pinned back in operation on Nov. 15, 1969.  

XI, Regulatory aspects. 

A. Construction requirements 

B. Monitoring reguirements 

C.  Restrictions on, operating procedure 
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XII. Economics 

A. Total and unit costs of construction 

B.  Operating costs 

XIII. Source (s) of Information anu Ptulisueci Reference: 

Michigan Geological Survey  
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WELL PILE NUMBER Nv-1 
~-wmTr~ —mr 

I. Operating Company & General Well Location 

Cliffsi Copper Corp.  

RloTlnto Mine 

near Mountain City, Nevada 

II. Well location (legal deacrlptlon) 

Location: Sec. 11. T^t5Nt R53E. Elko County, Nevada 

III. History; system planning, construction & operation. 

A permit was Issued and the well drilled April 1971. The 

well was scheduled to bep;ln operation In June 1972. 
T 

IV. Geology Ä Geohydrology 

A.    Regional geologic setting;     The well is  1 nested In th» 
„northern portion of the basin and range phyaiogPaDhio ftnf, 

.geoloKic province.    Sedljnentajä a»d ^neoua vQlrnnicr;Gks      " 
_are present with sU^ybl^ metam^hosed Ordovlclan sediment« 
-^£lnK th? fildest and Recont an»vip1  ^eDQaita the youngest 
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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 6 T697 -  ) 
Datum for depth measurement. 

Name Age 
Deoth 
(top) 

Thick- 
ness Llthologlc Description 

Recent alluvium 
Tertiary volcanic tuffs and Intrusives 
Upper Cretaceous   Intrusive Igneous rocks 
Carboniferous ? siltstone, limestone, greenstone 
Mlsslsslpplan limestone, conglomerate, Intrusives and 

TLOWE Devonian or Miss.  conglomerate w/slltstone and slate 

1. Valmy Fm.  Ordovlolan chert, slate, limestone, quartzlte 

C. Geologic Description of injection units ft possible units, 
not In use 
Rock Unit 

Name A^.e 
Depth   Thlck- 
(top) ness 

Valmy Fm.  Ordovlcian  3,|tOQ-il,100 

Character and 
Areal Distribution 

principally quartzite 
with some limestone 

D. Engineering description of injection units 
1.  Porosity:  Fracture porosity 
2. PermeabllJtv: 
3.  Original Reservoir Pressure 

4. Reservoir Temperature 

5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure: 

1- The general section encountered in the area is listed. The column 
for the well was not obtained. «wj-unm 
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IV. Geology & Geohydrology, continued 3. 
E. Gcohydrologvi fresh water aquifers in vicinity 

Thick- 
 Lfone   Depth „ neag Cliaraater  '    Chetnical Quality 

P. Mineral Resources (oil and gas, coal, brines, etc.) 
 Copper Is mined at the Rio Tinto Mine from the black and gray 
phyllite and quartzlte of the Ordovlcian age Valmy Formation. Mine 
workings extend to at least 1,000 feet below the surface.'  

V.   Well design and constructioh ' " ' 
A.  Casing, Tubing, and Cement 

5?i2    £a?l"f ?r Tulilnß-       Depth   Type ft Amount 
.±1** ^MltL-aL_£r_a_de Size   Set     nf fiA^n" 

Surface 
Intermed. 

Injection 

Other 

Describe bottom hole completion method: 
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lt. 
V, Well design and construction, continued 

B. Packers, Centrallzors, well head equipment, etc:^ 

VI. Description of surface equipment 

A. Holding tanks & flow lines 

. y 

B. Filters 

C. Pumps 

D. Other 

VII. Coroa, samples, & LOKS 

A. Corlnc 

Prom              to 
it 

Recovery 

it 

i» 

H 

!• 

B.  Drlllinp: Lop;8 

Drillers Leg 

Sample log 
398 
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H 5. 
VII. —  Cores, samples, & logs, continued 

C. Other logs run 

 Resistivity  JSamma ray-neutron 

 SP  Temperature 
 Callper  Cement bond 

 01 he r -_«__»_«_«»__ 
VIII, Waste Characteristics 

A. Industrial Process from which waste Is derived 
Solution mining of copper _^ 

B. Physical & chemical Description   Iron sulfate solution 
remaining after leaching of copper with sulfuric acid and 
plating out copper metal. 

C. Volume  anticipated 500 Pipm for 10 years 

IX.  Prelnjectlon waste treatment  Removal of iron 
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6. 

X.  Well operation & operatlnß history 
A. Tests 

Type     Duration      Zones tested 
Description of 
test results 

• 

• 

a. Treatments or Stimulation 
Zones 

, Treated      Treatment Method 

    r— 

Description of 
Treatment and Results 

C. Injection rates and pressures - not 

1. Rate 

Date(s)             Average 

yet operated 

Maximum 
i» 

••                  ii i» 

'•                  ft ti 

•»                  (• II 

2. Pressure (well head ^bottom hole       ) 
Dato(s)            Average Maximum 

»                 i. H 

•i                 .i •i 

II it 

"                 it •f 
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X.  Well operation & operating history 

D. Description of operating programs: 

7. 

E.  Operating problems: It was found that If iron was not 

removed before injection, the injection horizon would plug. 

XI. Regulatory aspects. 

A, Construction requirements 

B. Monitoring ruqairements 

C. Restrictions on operating procedure 

^iOl 

. 



8- 
XII. Economics 

A. Total and unit costs of construction 

B, Operating costs 

XIII. Source(s) of Information and Published References 
Neveda Bureau of Environmental Health 

A 
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..... -V    .-    ,-,    .       :.. ■. ■■■:■: 

WELL PILE NUMBER NM-1 
-~srar~ —mr 

I. Operating Company & General Well Location 

The Anaconda Company  

Grants» New Mexico 

II. Well location (legal öeacription) 

Location;  10 mllea west of Grants, New Mexico 

III. Historyi system planning, construction & operation. 

The Anaconda Company pvocegses uranium ore by leaching 

with sulfurlc acHd, follovied by Ion exchange to recover the  '. 
uranium. 

The well wao drilled to a total depth of 2t511 feet to 

the granite basement.  It was then plugged back to 1.830 feet 

and completed In sandstone of the Permian Ycso Formation.  

In.jectlon operations were Initiated December U. I960. 

 The primary objective of tho disposal well was to main- 

tain a tailings pond ab a minimum practical size. This  

ob.leotlvt» has been reported to be successful.  

IV. Geology Ä Qeohydrology 

A. Regional geologic setting; The well is on the extreme 

southeast edge of the San Juan basin. The stratlrrranhic 

section consists of Tria«ni. and Permian nandstone. lim.nTZT" 
dolomite, and shale.  • 
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IV,  Geology & üeohydrology, continuoü 2, 

B, Oeoloßlc description of rock units penetrated by well 

Rook Unit (Oeologlc Column Included--yes X ; no ). 

(Ground elevation ) (Total well depth 2.511 ft. ) 

Datum for depth meaouremont Ground Level  

Name Age 
Deoth 
(top) 

Chinle 

Thick- 
ness   Llthologlc Description 

Trlassie Oft. 350ft.  limestone and shale 
San Andres  Permian 350ft. 200ft.  sandstone and limestone 
Yeso Permian lälJOl't.  IQOOft.  sandstone and Interbedded 

  shale 
Abo Permian 1550rt. 700ft.  sandstone and shale 

C. Geologic Oescj-iptlon of Injection units ft oossible units K 
not in use 

Rock Unit 

Name       Age 
Depth  Thick-      Character and 
(top)   ncss      Areal Distribution 

Yeso Pm.    Permian   qpof*..   Wi't.      aandstone and inter- 

bedded shale 

D. Engineering description of Injection units 

1. Porosity;  Average of 16.'JS in sandstones 

2. Permeabilityj Average of lo«^ millidarclea 

3. Original »»eservoii» fresr.ure: 

'i.    Reservoir Temperature: 

5.    Chemical Character of Kormation Water;    «llilppro Na. 
l^ppm Mrft ^ppm Cat  17.$ppm Fo.  JO^ppm Cl. 2.270pDm sn, 
total dissolved splida Üt060pPm. pH 7.^ from a swab rnunni» 
taken at 13O0-l<t5O feat. 

6. Reservoir Fracture Pressure: 
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IV. üeo3.ogy 4 GeohydroXogy, continued 

Ev Qeohydrologyj fresh water aquifers in vicinity 
3. 

Name 
Thick- 

Depth ness Character1 
Chemical Quality 

San Andres ^Oft^^gooft.  limestone & dolomite adequate for 

— '    ■ —.——       ,          municipal» Indus- 

trial, & a^ricul- 

tural use. 

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

The well is aasocJL^ate^djjlth uranium mining in the immediate 
vicinity. 

V. Well design and construction 

A. Casing, Tubing, and Cement 

Hole 
Size 

Surface  17 in. 

Casing or Tubing 
.Weight & Krade_ 'ize 

Depth 
Set 

Type & Amount 
of Cement 

Intermed. 11 i-. 
13 3/8in.  730ft. surface 

  8 5/8in.  1830ft, 
 316 SS 

Injection 
, 6 5/8in.  9P0ft. 

Other 

Describe bottom hole completion method;  perforated completi on 

■ 
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Y. Well design saa conatructlcn, continued 

Ba Packer», ContraUccr-j, «ell nea4 equipnant. etc:. 

VI. Description of surface equlppent 

A. Holding tanks t flov line»  All surrago «?q4lpt>?r.t Is 
lined with rubber or conotructcd of 316 ntwl,  

 300 ^al. surge tank and i,k  nllra of l?iQ. rubber lined 

B. Filter:-.   Screen filter and 'i  leaf filtere 

C, Pumps  2 - 3K sfcec 1 auicp purr's 

D. other  25.000 muare yard taiiln^a pond 

VII. Cores, nanplea, & Lor, 

A. Corlnc 
Proir.^ ^^^^ 

n 

.v 

to Recovepy   2,066 ft. 

it 

it 

it 

B. Drilling Logs 

 Drillers Log 

 Sample leg 
.Drilling tlifje 
Other: 
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5. 
VII. —  Cores^ samples, & logs, continued 

C. Other logs run 

Other 

VIII, Waste Characteristics 

A,  Industrial Process from which waste is derived 

 Treatment of sandstone uranium ores by sulfuric acid 

leach and ion-exchange recovery.  

C. Volume 

IX,      Preinjection waste treatment      The liquid is decanted of solids, 
 treated with 4ppm copper sulfate and IQppm polyphosphate and 
 filter-d to O.lppm-turbldlty.        

407 

X Resistivity  Gamma ray-neutron 

X SP X Temperature 

 Caliper Cement bond 

B.  Physical & chemical Description  Mildly acidic solution 

which oontains large amounts of Mg, Pe, and sulfate and 
"' ' '' ' ''   ■   ■'       

ohlo-ide salts.  It also contains small concentrations of  

Uranium-natural ,> Thorium - 2 30. and Radium - 226.  

. 

. 



6. 

X.  Well operation & operatins history 

A. Testa 

Description of 
Type Duration Zones tested test results 

Drill stem injection zone 

Pump test injection zone 

. 

• K 
B. Treatments or Stimulation 

Zones 
Treated   ■   Treatment Method 
None 

Description of 
Treatment and Results 

C. Injection rates and pressures 

1. Rate 

Date(s) Average 400gpm  Maximum 
I! 

H 

II 

It 

II 

II 

ti 

n 

tl . 

2. Pressure (well head  bottom hole        ) 

^ß (8) Average negligibleMaxlmum 

" numerical value " 
H 

H 

'i ii 

" not reported 
it 
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7« 
X.  Well operation & operating history 

D. Ueacription of operating programs; A fresh water monitoring 

well, 300 ft. from the disposal well, is in constant use. Also 

regional water sampling is done. 

E,  Operating problems;  Cleaning and reworking the well dam- 

aged the liner and produced zones where It was severely 

attacked by corrosion. The plastic tubing was removed and  

replaced with a liner made of 316 stee 1, ^_«__ 

 Fungus was plugging the delivery pipe. The fungus was 

destroyed with formaldehyde.  

\ 
\ 

XI. Regulatory aspects. 

A. Construction requirements 

B. Monitoring requirements  3 springs, 3 ponds, and several 

municipal wells are analyzed bimonthly. 

C.  Restrictions on operating procedure 
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8. 
XII, Economics 

A. Total and unj.t costs of construction  $562,000. ___ 

B. Operating costs 

XIII. SourceCs) of Information and Published References 

Arlin, Z. E., 1962, Deep-well disposal of Uranium tailing  

Water, In Proc. 2nd Conf. on Ground Disposal of Radioactive  \ 

Wastes, Chalk River, Canada, Sept. 26-29, 1961, U. S. Atomic 

Energy Commission T1D-7628, Block 2, p. 356-360, Donaldson, 

196^; Written Gommunication The Anaconda Company.  
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liock  üriit   (Ooolo^ic  CO'LL;:...': l;'iClucIiod""yor) ■     r.o x 
(Ground ^-ov:-.';lo;-..__^^| )     (To^al wc;3.1 clopth 1710» r. 
Dsituw Loi1 dt'pth rriCCisurwriGnl; 

■ ;■'.'■ 

Ttil i v  1, 

-liÄi'ü'lmD. 

Dopth 

"; v t 

'J 10 I 

rnv- 

J.I ...■::•; ;.(,< 

.U.llrl'lJlD. 'I'i 
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-QnQnlOJM.?. jr.iRfitonn ne.vonlnn {'!:':']' AO1   Hsfc.    Li.-;";;izoiv; 

C! »^ V» *'  **,''," *' /* v» ucwu.o^io ue&cripw?taon 01  u.njGCuion unius ^ ictpscloifi uniss 
> • w w     u.« *     Uo k? 

Hnroel ■• 

r.v.-. •!   flV~ ^ .. — 1.. ('. ■" 

Tn  I'M r  rrr-r  Jjioshul^g  fcivj.-iflr 

D. n. :■ r. ^ - 

no nrt^ 
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IV.  Geology & Oeohyvirolo^y, oontinued 2 

D.  Geolosic derfcriptlon of rock units ponetratcd by wo11 
•, ,  Rock Un:i.t (Oeolo^io Column Included--yos ^*#no   ). 

■ (Grounc:  ^evatüon.^^^j j     (^t^ ,,,nll dopth__/,^Tr  

Datum for depth i^aSurolnont.^Rlj^an_Lon;;lnfl . Gfio1.^Zn L^'' 

Nane Depth        Thick- 
Ari^ 1 JdlJl} ncns Lj.th01 onie  Pe0crj.ntj.0n 

J-'Oxraiii.R.-U t i ca OrdoVlcian        2247 747 Sha 1. e 

JTxaatD.n ^sl^LoJj'Ji 2.9M qofi Idjwstom  

JikiclcJÜYiir Qr.rf ov.ic inn 3 5.9 0 2n^ ktjas.s£onp  

J^cu^ui Cnnbrlßj] J3.2i?i     337 DOLQüI.^ & Sand^o^ 

.ÜLtiLclnn. Cambrian       M31 120 günd-ltone  

.■IiilS.ei1gJlJl_C.o_:? p 1 e :•; 4251 
Jlnl-.n.'LiOXDhüZ.Qr}.. bf. p'.: i r. i r r,rr n■,- -fL 

C• ^ologic^Description of injection units & possible units 

Rock Unit      „ , 
T,.,,^        A     Depch   Thick-      Character and 

■^^ ^2 (top)   ness Aroal Distribution 

 —■f-''0-M!:U üiü .    -iJ/ ihr,t: sRC!jmontorv_aroa. of. Ns^? Vor 

J?Q.t5dar.i        Cnnbriari ^131 nn tt^^t- ^.)- 
iIci^,..Yor 

D. Engineering description of injection units 
Specific Gravity  1.  Porosity: Avera?o  5^  

1.22 
Fluid Level        '  "'   2'     PermcabllitV •^JJLniil^r^^. 
StabiliMci Q 380'   3.    Original Reservoir'Pressuret^q^^^^r, ^^, 

Fornacibn water @     ^.     Reservoir Temnerature:   770- 
3S18' —u~z' 

Final  Fmtn.   VatSY" 

saturated with Cliiaridc.s 203fP3n pnm-    S^^^^^^r^^^^j^^ 'j 770? 

brine^than that ^iu^^Qridfi^JL^J^^ 

— &ilciua-.fi.arb2r^Q 2£u£22 urn     Hj   7."  

6. Reservoir Fracture Pressure: 
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:[V-     Ooolocv   :■ O,x)hyclrolct;ys   continued 
E.     Gcohydroloe-y;   frenh water aquifers  In vicinity 

'I'M ."i/ 

 I:b._£raah„Hat:ar_j3ap,QrJÄd It~la-..pLral^^'..Jji_üaQ_thin-vanaGj 
„ti 11 that:__ovgxiiRa_.tb.|?.-.bg.£lxasJit.-        

Ln (-_-■.- i j^ßioci 

P. Mineral Resources (oil and gao, coal, brine;:, etc.) 

„^ikLJr^.Gi/^.r^.Jl^,;^^^^ 

--iiJ^^--i^W^s_^s^ro^arJ^l>^a^ 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole 
Size 

Surface 171.11 

Interred. -ji.ii 

Ji.31L 
Injection 

Other 

Descr 

Casing or Tubing; 
rads 

..H-4n. 3? ih^/ft 

-juss.. ?? riv,/pt-      711 

"Fiborcast" 

Depth Type   &  Amount 
Set of Cement 
011 

Ci    ^. /o II ^ o p T 1 

Besse  -nrtlr.nd;   ion sac! 

"^n'sacks 5P-5e ::nr nK- 

TTfiTt 
530 sacks 50-50 ?nz -[<•■■ 

9   7/ P11       TPOO' + 

. ^'-    ^ u ottom nole completion method: Onpn W .lOJ^X^. 

i' 
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V. 

VI. 

Well döwigr. and construction, continued               k,       E 

B. Packers', Oentrallzßrö, well head equipment, etc:  

JSMiJUlU .^l/.gJi.casLogJLutdn.shoo, cfiment^n^ O.Qji^,g.Q.Uax..TÜilfieid aoa j"^"^ 

.,« fUr. ««^^^      ?- CflSInn triplex reCfllnßr CGnentln(> shoe,  sec nbove for float coi- 

Description oi" surface equipment   Vßls UP the caslnß' 
A.    Holdinc tanko & flow lines' 1S ,n ^ ^,a wv.nr ^o.^y 

— Stets!  hnlfHnp  f/»nV. 

B.    Filters     EUtex dnao to 1 ifrrnn siaa - rhry rrr 'pni'ff ip^rrh! 

C.    Pumps .jkatcifugnl ouaas with tUojlia-llnlmu 

D.    Other 

VII. Cores, samples, & Loes 

A.  Corlnß 

2 

3 

4 

5 

From    381R" to 3832«  9" 

304R» 

39«2• 

Recovery IA'  9" 
"         ^?s« ?2«  fi" 

"             ^0701 i?» 

40R7' AIOA« 17' 
"        Ann. M63« a* 
i: 

B.     Drilling Logs   • 

Drillers Log 

_Z Sample log 
^Drilling time 
Other; 

• 
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VII. 

VIII, \\:. s 

A. 

C.    Other Xo^'-'  run 

—A_  - • ■-• „v wuara  \^ uaicina ruy-neu'cron 

 k*  ToiTiporature 
~^..C^13.per- Density II;X_.-Cement bond 
 Othorm 

■ i.  Ci)ar:actoi,,i£,o.lcs 

Industrial Process from which waste iß derived 

—S.t£:,al_pJ.c!:Jln;i..J.iiiiL0.r2 .  

5 ^ 

11 

_jQ_J:.0_25.5L. 

o tn n •",'? 

,-S.pac;f fir  fir-nvf i;y 1.1   ^O.LJ./L 

B.  Physical h  chemical Description 

 . Ci.5.,.LrL.S^ U.CL  Viscosity 

Temperattirc ---    anf1}ign'.: 

rh ---..,oxtromfi 1 v gc ■.' rl 
■i 

;5 

1 

C.     Volume 75   g£! 1 fl /Di n, mayimnm 
•• 

IXv .   Preinjection waste treatment        Filtering 
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c. 
X. V.'oll operation S ororatine; history 

A. Tests 

TS. Mas. U U i <'. tecs tod 
wtioCrxj/uxori   Oi. 
test roKuIts 

Jütfir. JQ-dflya  JEhftrßjöAiPcisjdfijo. 
.32S.SJ.-.A23& 

Juis.t_4inoftr£!a, ALL-'-'a^cx- 

_iü?^,flltRrr.dJhroü?l; a ^-uniu 

-ftnthrncttn SUfiar p-nd Exc£.tRd 

..iM.th fi ■Ltnci'.flp. nor.rgnrrrr.,«on 

jaJLJLOa..LS_wa.iiainrf! i n.iPK 1; on. 

13. Treatments or Stimulation 

 Treatment Method 
Zones 

Treated 
Description of 

Treatment and Results 

Thcrpsfi- PotsfMq m MCL AcU\ 

3800'   to /i^O« 
J-'rlor-te-nlJ-o.':-vr.tcr ■i.ajjic.sion 

fifgfirf   to  pl^rn   tJis   n^^n-'-nln 

Hnro   gnff-fnn.      A   rn>.,i1   ^-   ?e^n 

pfiHons   pf  HCT. ffpir  vf;  M^orf   lr 

tho  troat^nr,   g]^ rrid sag  in- 

Mhitcf!  ?. contflinpH n g,!rgactar. 

C.    Injection rates and pressures    (Testing) 
1.    Rate 

Date(s)     ',i*y ifi, iQfift .      Average       ?5        Maximum 21 

it 

it 

ii 

 Mü^JL7a-JL26£L 

 May 2Q.  IiL65 

 May n, W*. 

2,    Pressure (well head 

"  Mnv  17,    IQ^R 

.t 

II 

n 

II 

50 

/.OQ. 

IPO 

AS 

M 

II 

II 

II 

32. 
itrn 

irn 

A^ 

JL bottom hole 
Averare< 

n 
3 (to 

JÜQ. 

_Maxlmum_22C*. 
7S0* 

Mflv  90,    ICftw 

JJfly 21,   IQ^P 

440 * Stabilised pressure 

II 

II 

II 

LISQ 

 fid 
JUG. 

n 

11 po* 

rsn* 

700* 



\ol  in i   ■...:.' on 

l-loll ■-.. 

D.    Description of oncvatin^ ;;ro--" ■ 

Y. 
■•■'•■••   •    '.• ■ .•;-.•'..,; hla bo: •,; 

fc..    oporatinfj problems 

bonscructioii reQUirenents .   ,. :),•<,■ '•■•,:•. ^•"7-'^(V-'. ('/"^f") ~r--^ -^n-' 
 ^ -^J-g^-Q^<   •> n?oynation shcots ;     h'-!{i] 1  Cg.raflnuirj»? ^n'.c^;:.r^;.-,;-,_ H  n--...;.v..,., 

Cflci nn' "  'Tilot  ' !■- :■-■-  ^n;./^::;n;i   ' i ■ i Tog ;:  •';■<-"-- ^-r.",",' ■-.•■-   "  ".';:; iocel 

—iivi^j—Lul; Ffrsl: P.rKc-fon Atimi^t.,    SillZuli 

,—^:.^.-^.."Ll:iJ..f: he" ' n, ' o i:rf-^f:  r>:: AnWJ    '■"'     ] c -■•-> 1 r,-r 

;■.».'i.-. oor j.n 

'. o L ^. * ^. c ^ ü. V.IKJ     O.I 0 p o r a t i ii g p r o c ■ J C". U r e 

441 
.'; 



D 

C. 

XII.  £conojv..lca 

A. Total and unit costs oü construction _j^ti^r,f] ^,.^n 

L.   Operatiucj  costs        Not fn nnoradon.    An^^^nhr,^ jn »^ iLssdlaxu 

XIII. Source(s)  of Information and Published Rofercncös 

2.   /.IDS ■ /.unust ir lofig - Sy^ieaaj^ Soani^^taa SanfldL^n üaaia di&aaa&J lasc 

 V?on  -  WPL v'l.  otc.  

 StRC^ Corp... Ijcludli^jini. __«_  

Knw Vor1;.   
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i- •• •.••.••,•.••.•■.■ • /       ■.-..,'        ...   . 

<". ■.* ■. ■.    ■ • 

•   •.■•   ■.. -•- 

löiotocc:*. 

o—- -  ■ ■ ■       O- o — - v./ ^-^ 
.   .•' 'j  

■ •■  ■     • " ...... „fWtf  -    '. 
. 

•    ■ 

.'•':.' '.•W:'*:'; 
ucvonxcvn 

>V2.C'..' :: 

,  *•      »• ■ ■ 

■ -•• ■••.■• 

... ■, 

Or.ojicr.cta 

■   . 

...   *   m> 

Cli,     ■■• 

' ■.- ■ 
■ 

- 
■ • • 

95 

•    .••.«^* ««^*^V«    ■*«■    »Mt'r.«^... 

UTJMGJT 

Queenston      ZOO 

''.''.".:   " ■ 
; • • 

ror?;«tj.nc ^25 

Middle 

• • • f.-. 150 

Trenton •- >.50 

■     • 

■ 

Blnck Riv :• i i 
■ 

. ■ • 

■* *f.-T_' 
■-  ■' V S t c5  ■  1  1 n o   ; 

•::■■• GEOLOGIC co: v: 
r> * : •  •-  • • 
J  ;  ■ ■ '' 

...  .' 

p  - Vp  

443 



■ 

•     I 

• •      • -   ," , \ t 

, •      • 

. 

- 

.        . - .. W   i C J ,      »i      •-  . ... I 

. .   . ; ■ _ 

..   . . 

■ • 

«.—.,i ...... .       . . ..               .    .««.«•».. 

, i  ^  . 

■ , * ■ 

■ 

■ - / * i. .. .*/     .*   - 

* 

.... • -. .■ _ .       .    . 

      

 ■   './...„ .         .:. 

  

■     •    ■ •. 

•   ■ •     ■ • ■      .,,..■...        • ■      ...... 

 Cr.rihvi    vnrK"!    _;  ^_j -  

;       ■ ... '.   'Jji. <JA  ■..;! 

" ■   ' ■ '          "_ '    '                    ''. ':' 

'    _                  '_ ■ ■ _      .•   ■.'■'.;. ,;'."..■;'.. Li . , *' n zh 2 

1. Ho '   .     _        \ struCyurr; .} J   __;    ■_ : 

; •       ' . . ..,..■■.■■.. ^ 

444 
: 



13.    Ccolöfio Jv; cj'.iui. ion oi* j-oek unit» penoUffttcü V.y vol'i 
Rod: Unit «'•':•-..>'>Of;ic Column incXudo(!l--yon ; no_   _). 

* (Orount*    ]'j-■>'.'i.v.    SV».      "k    ;. .--n ...-■» .     . 

"*•» w.' uopv: luvuvincn«! 

" 
::''*•■■ A^c        (^on)        gofctoM U;   s |._n&scv>J.ntJ.on  

—-        I^SS •« •. ..    'J . 1072 _•  ...     •       •       .     .'  ...  

■ • •• - ! 
- 

• .... - 

«»is      .  "'' ".."f.1"'.; '■•^' ■ 'i 

,■ *■   ...... ■.'...„_„_. 

.    uooio ;io :;v5%ii-;.>vic;": or ir.ju^^io.; units */ oonsibl^ u..^^i 

'•■■ 

^W"'»'..'»••• ■'■ -  ' 

-'„._... 

>•'!. 

Kneinocrinc äe-öcription or :nk;_^^i..i units 
3.     .-.,rosi Uy :  

• . v. i.lUäOXJ....V.V . 

-»«      " Original Reservoir Prossure: 
1 LV_... 

** •    «■ »J»<»c * *v v • A* ^ on«»D w! 

. 

■Colcüin 

^■•tl«*i.«V'tf\ 

Iff!   nnn   •' 

oi'-^aw... 

.. /    ■     '. ^r i • • i cf\ '.* ■ '*. 

1^ •    < '   n 
,^iin n-in t.nyhfiny:rp_^ 

J'fsr»n«fii.iini  ICO • 

i ■,  -," ■ i 

"iG'; l' ",VO i ">     Vv>-j r-i 7'" y>.-j    V-'-,,-,-   . i ■ •.•, ■•   . 
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 .:.. .;. 

; 

. 

•••...■...v.., ;-.oaource3   (oil  and  c^-* >   coal,   brines,   etc',) 

••'■ ■ -  OJUE-LsJlLJ-g-JJlQ-yg!   t-Vifin  10 milciS  ^^xy.     Oil 

••■••■ ■■•■■   |y-l'i,~ö5-~t.llS_ifJ2A.L.J5iiä.t. _Zb^  nesrest  birine 

..   .'.■.. . . L^.b1?. wfi11  s 1 te. The mining  of fjvosun is about   '[^ 

V i-Je-ll design and construction 

Casing; Tubing, and Cement 
C( nduc co'c 

Hoi £ Tub in 

10 s/ 

7/«' ;/.-:,■.. 

J :..,• uc uion 

5/S"  1195, 

; 

30.0 ^;;Cv-:;tc;;.   s  /i   . -'•^••- - 

J-/ C u' v> i -i. i ■ u ly v uiii   ilU JLC    C G;up J.c C' !■ 
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VI, 

*» • 

 }.3.-3l?:l\.CL-T'X"r^y' ■'. ■.'-. 

Jv:.-:-'^c&ii.r;n.^cu^r:-:.ü!9ri_n. t g 7^:, '   ^UZJ'^'^'J:^,! * " • (t 

 A-SaicrJlQrigI n, p^g^otj£.in..•■::-r.,.-.  .,.:. , LB2_SS-2£51L«_ 
Doscription ol" r.urracjo uoul;•:....;■.. 
A.    Holding tanks i1!: flov; linos    SMV      • -•• ny^x» 

 con." n-: rv, ..rr.^rrf'.nev r^f-gr^ti^n^t^ 

^.     FiltvTo   JvcJ;c^l'iLJ>f—cL' r.'Lim.hlÄ-^ I -*.'L.. .--'^^' . 

C.    Pumps •r» Co 1   ••*•• 

J.      C^:\C;r 

VII. 
A,    Coring  :.'cr.ä 
?ror.  

it 

i 

tt 

i. 

Rtooves^ 

x Sasplö los 
.   - 

mtmm 

■   - 
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r.   .o.   ..   .. ^!«,«i.v,n 

• Cd 

Xnättfitp a ..i«^3e fror wnJöh Mööte 2» dcrivoa 

•.    «*hMeic3: I cüÄ^lßSii R^cri.Alon 

JL-M-K'v}*>riT..  («MUftfp-» s^nniH*)      YSSSOiSS,   *i*'"     '/,, 

Jfeajehlia 

. .'.i^alxhL2.££eä55Iß. 

5.*'..'f #•** * •»,S«'A   ^ 
7H      I ^ 

/ --> 
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. .   • •    - 

- . .   . - 

<v; i'v*'.t. !-• i-.i-wii   Oi 
■ 

V  '        , 

  ^_       ?nt-t ^n^rT«"*   p.il Tor«-;.;, 

 7/;' z;^';     ;■.--•      > '•■    MgJJ      -•■;;; : 

■' ^ . "'.f- . '  ■• -. r        •■ '   ■ ',^_ '_; ■ 

• •   • A 
ücription of 

»i.   **m^m,t.im^im\* ■    i   i  i i n i i ■ *—»■»- '        ' •■•••'        '   "   "_^ 

■ i      i    .i —■».-.:   ...... 

■ 

c. XnjOOtiOIi re*;.': •..•..■.      (ToatinrJ all   .-•: w.sor w/! pa! Ion 
, * .«.V^arrel of :■.••• r.c'-.:   •.. .  Rallons. 

iV.. ...       . 
' • •' i   • w nfc    ifi   i ii i ■ ■ !>■ ^^IM   Mil   ■ ■ ■ in i  ■ **        mm ■   I ■ ■ II« ■ I I   I  I      I   ■ . ,__..^.      —.---. ^ --   - 

SJ~JL 
a 

«. 

.; _^ _o 

•    - i« wm n ^  ■■ 

... 

'*'■ 

■ 

1 

/ v — ■ "   • 

i» H 

' 
I« 

... 
• . ■ 

•     ■     -   - 

— > in ii^JW^fa 

—U-J- 

'  .    ilsas If.. '.' 
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Wei]   ooorn^T,' 
7. 

c.    r<- inn kl   Ü-Stüry - well was  not; approved  for operation. 
D. Description of opcratins proEram?.: 

E.  Operating Problems i^j,^^^^ 

XI. Regulatory aspects. 

A.  Construction reauireniants 

B. _ I'2onitorine requlreraents 

C. Restrictions on operating procedure 

■ 
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-vJilOii.,1.. c. 

of  cons"üructiün     Mo ri 

ii.   Operatiüci  cos tu 

XIII.   £;ource(s)   of  Information and Pu^'lislied Reference:;    in/in//:,R TW, 

-Chemical- Company -   '-'Gornplotion Renort Disposal Well  Ho,   1   with Surface  ■■'.'■"-■—-■■. 

[OX ..Goynorati on x_ Division -   Middlpnc fifiV'' , YpT*'''; ' 

by. Jame«  R>   Pcu 1 „ . P,S, 
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i    '      SYSTEM 

I;   iM.a la'eocene 

i 1 u r .1 a n 

-.M*.-_.-..1^-,V ^^.i.i^-.^,.^ --je<tm,tM. 

Orciovician 

SERIES 
GROUP 

OR 
FOR HA'i'TONI 

camonan 

i!      THICK-jl 
;i MESS   ;     ETIIOEOny 

;! ,    '■■■'.':■vy.'f'^'■ 

'     140  ^-/7:Z/:0 / 

, J ..7 J.~ '"~' ~''" 

t    Middle 

II i 1 Jx  1... 
IL-L-.]-..! . 

490   l-j-i-T-f 
i.... t i... .i. . 

iD-l-rz 
i ».. .... j . ^ ■ | > 

; Black River    5 2i5   .'H r "T" 1 I 'T 

Therona 
u •y.jejr ISO .J~±.!--l 

C.   r   \r   ;i 
"'     ■'     ■'»■•. ' ■! „.».»■ .. 

Fig.   2.        GHXE^LIZED  COLUMNVjR SECTION 
of Western Kcw York 
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Board of Air and Water Resources 

WELL PILE NUMBEH Permit No. 1395 MC-.I 

'-■rA? - UMR 

I. Operating Company & General Well Location ' 
Herculeo Incorporated 

Wilmington, North Carolina """" "~~" 

II. Well location (legal description) — 

^i^^tJ^li-^J^lJL2ll_J-s. located at  the Hercules  Inc.   Plant 
_about  fourjTdle3_northwest  of Wilmington east  of highway 
:: ;l

fl21 y - in New Hanover bounty. 

III.    History,  system planning,   construction & operation. 
JLPgrrQit was  issued by  the North  Carolina Board of Air and 

J^^^I^^I£2!LJ^..l2£^']^  Tücri^"'itruct and operate 
^Jl^^^^^ll}l^^S}}^1^0!}_^ expe^rnental basis.     The 
-^^2ILJiyj^±y.<^^ in May  1968.     ;r~" 

^ap^r^s^^inject^n^^ occured,  apparently ZT~ 

^^Lolj^m^^^^ The  first  injection gn 
^^-B^mar^tl^^ejT^out^of service in Octob^  1969, be-"' 

^aJi^^£j2:HlLa]^^Mjiing;.with  fine sand.^Seyera]  of the 

IV.  Geolcpy a Oeohvdroloßy 

A.     Feslonal geologic settin^__The_ well  is  located .n the 

Jbeaward),  a^about  10 feet B^ÜJeTl "" ~ 

453 
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■ 

■• 

£te.J3dJSana^^ then used for iniectl.n 

^nd a new In^Ucmj^^drnxed.  One observation well and 

treatment facllltiP^^  " — 



IV.  Geology & Geohydrology, continued 2. 

B.  Geologic description of rock units penetrated by well 
Rock unit (Geologic Column included—yen ; no_Jf ). 
(Ground elevation )  (Total well depth about.    ) 
Datum for depth measuroment    llQOft. 

Depth   Thick- 
Name       Im^ Ilop.) news   Lltholop:ic Description 

Tertiary & QuaternarySOft. unconsolidated sands 
Pe_edee_Forniatlon Cretaceou^ 50ft. 650ft.     sandstones3 clays, & lime- 
Black,.Creek Fm, Cretaceous  700ft.  400ft.(total drilled) "   "   stones 

sandstones, clays & lime- 
stones 

C.  Geologic OoacHpUon of In.lecl^.on units S nosalble unit« 
not in urf 
Hock Unit 

rfl_fc,        n '^tJi   Tivlck-      Character and 
■:'M': '   -1^.1 i:iSM_.^  .   Areal Distribution 

BlfoH Creek FmL ^JT^Hg..^!! . I£0ffcI ^00ft.("diilied) 
Injection l» Into sands below 900 feet 

D. Mnffineerin/i: de«crlpt:l.on of infection units 
I.  Poro:-, i iv ; 

?'     [erm "'' ' ' * v : -Ig^^^^jLO^^/^.^ansmissivity 
3,     0rlpA(l!a Reservoir« l-rv«nuro;    90 feet above sea level 

Jj^2ifLli6 £sl_. at_ 1100_ feet). ~ 
H. Hecervoir Temperature: '""" 

.).    Chemical Chftraotor of formation Water; 

6. Me.;, rvoir Fracture Proaaure 
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IV,     Geology  & Geohydrology,   continued 
E.    Oeohydrology,  fresh water aquifers  in vicinity 

3. 

Thick 
Name   Depth neos 

0 to 100ft. 
Character Chemical Quality 

unco n so11dat ed fresh 

sändi 

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

None 

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

Hole    Oaainf; or Tubing. 
. ._  .. Si.?,e    Weight s- ujrade 

üenth 
Sizn        Set 

Type & Amount 
of Cement 

Surface 

Intcrmed. 

Injection 

Other 

Describe bottom hole ccmpletlon method: screended 

4 
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V,  Well design and construction, continued 

B. Packers» Cent rail sen?., well head equipment, etc:  

VI.  Description of surface equipment 

A.  Holding tanks & flow lines 

B,  Filter;:. 

C.  Pumps 

D. Other 

VII,  Cores, sample::, ",-.  Logs 

A.  Coring 

From to Recovery 
ti 

»I 

it 

it 

B.  Drilling Lop,.-, 

 „Drillers Lop  Drilling time 

 Sample log  flther:  
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5. 
VII. — Cores, samples, & logs 

C, Other logs run 

 X Resistivity 

 SP 

 Caliper 

Other 

continued 

X Gamina ray-neutron 

^ X Temperature 

 Cement bond 

VIII, Waste Characteristics 

A. Industrial Process from which waste Is derived 
 Manufacture of dimethyl terephthalate (DMT) used in 

synthetic fibre production. 

B.  Physical & chemical Description  The wastewater contains 

about 15>000 ppm acetic acid, 5^000 ppm formic acid, 300 ppm 

methanol, and has a pH of about 4. 

C.  Volume 300;, 000 ga 11 orio/day 

IX.  Prelnjection waste treatment  Filtration to remove +20 micron 

solids, deaeration, and pH adjustment with lime. The deaeratlon 

and pl-1 adjustment have been discontinued. 
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6. 
X. Well operation & operating, history 

A. Tests 

Type, Deration Zones  tested 
Description of 
test results 

Pump testing of the Infection interval. 

B. Treatments or Stlrnuie^ion 
Zones 

Treated .   Treatment >.>thod 
Depcrlptlon of 

Treatment and Results 

Injection rates, and pressures 
1. Rate 

Date (3) May 1968 Averagc    20QgP_"j ^Maximum 
1. '■ Aug. 1969       •• '•   "'  1. 

2. '' 
it 

Sept, 1969 
March 1970 
Oct. 1970 

?. Pressure (well head x 
Date (r,) Mair_1968 Avevage 

1. "   Aug. 1969  
''   Sept. 1^6^   " 

2- "   ' March 1^170   !« 
"   Oct. 1970 ■' 

1. Initial well shut down 
2. well worked over 
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_bottCBi hole^ 

 Maximum 
11 

11 

ti 
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7, 
X,      Well operation St operating history 

P.     Description of operating programs:; Injection is  
intermittent "   ' ' "      ' '' '  " ""'"  

E.     Operating problems: The  formation used for injection has 
a low Permeabiljtv^n^problejns  of plugging of the injection 

Jiorizonjjave occurrad perir .ically  since  injection began. 

XI. Regulatory aspect.;. 

A, Construction requirements A program of well logging and 

. testing was_specifled for the second injocbion well and for 

the ohservati6n VJe 11 s. ""' 

B. Monitoring requirements ^ive observation wells were 

ori^inallyrequlred. Construction oFa total of 15 gbaerva- 

^tlon^wells by tho end of 1972 1:3 required. Monitoring of rat. 

of in.lectJon and Injection pressure for the Injection Wfll ja 

j-gguired and water level moaauroment: and samr-l inr, of bhg 

C. Restriction.- on oporatlnn r.rocedure  Injection Egesaure 

Is restricted to 1§0 xy^A  and wa.-.fcr volume is Ujwlted tj  

^00,000 gpd. (500 gpm). It is required thai: t.v.o gaat; »- 

neutrallEgd b. fore latectlom 

(continuation XI - B) observation wells !:; required aa 
specified. 
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8. 
XII, Economics 

A. Total and unit costy of construction   

B. Operating copts 

XIII.    Source(s) of Information and ruHl3t."il ••oferencoji 
North Carolina Dnparlment of natural ami Economic Rcaourci«« 
Ground Water Dlvialon 
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7>*4*# 

VELL Fite mmm O"** Ofi-f 

X.    Optrttlnt Co«Mny c OtMral WU Location 

XX.    «til location a«£il C»feriMion) 

t   n—i   IBM 

XXX.    Mlotory, ayoceir plnnnln.t. ctnnt.«uoticn A oporAtlon. 

XV.    atolegy A O«ohydroloftv 
A.    RtgiefMl cvologle Mttlmi    ftSBfeg >^^ g£ n^ji**»// 

461 



r/.      C-oXofjr 4 l^jry "rolo/y. ecRtlnuQd 2. 
B.    Otoloelo dtffcrtjption or rock units penetrated by «ell 

Rock Unit (Ceolo^ic (oluen inoluded'-yea vS*\    no       ). 
Oreund elevmtton ...//^9; )    <?btal well depth  joa^ ^    ) 
Ofttuai for depth —aturttnt 

OeotJ»      Thick* 
Wae>e m       (%<%* \       nnat       Llthologlc Deacrintlon 

C*    Geologic tJcesrSpttdn of Injection unite % oonslblo units 
not In use 
Rock Unit              p^       f|,iek- Chnrncter and 

**—• ^ge       ftft^ ms!2 Arcwl Distribution 

D,    Enr.tnecFlnf; description of tnjertion units 
1*    Porosity;    /»^ c"-'^*'' 

3.    OrigUift] »»pservolr Pressurei^^y/^jy^ei/^/^^  «goä^ yy 

*.    RMtrvoir Tcmper.itür'»:_-iyp^ 

^.    Ch^leal Oinraetcr of Pomation Water:. 

6.    Reservoir Fraeture Pressure:   ^o £s8&!iSaUSt£. 



IV.    Odd logy i CcobyÖPol'Sß*», eoiitiiitt«4 3. 
E.    Ceohydrolofv; froth vut«r anutfers In vicinity 

Tnlck- 
M—•       Depth   ntfen Charftcnor Chertlaul Qu£.ll\.y 

^y   

P.    Mineral ßcftcurcur (oll and gas, conl» »jrlnofl, etc.) 
u^/' 

V,       Well dcnljjn nn«l conft^ruction 
Ä.    Cnninr» TUHHJIJ and Cer^-»» 

Molo Conl up or TutfnR; Oepth       Ttpt A Anount 
S*** ^Igtet t grade   yy stag       s<?t of Ceiront 

Ifücetlon P^iJ*^ /rgr J4      4974 „^IZ^Z- 

Othor 

Describe botte» hole completion method:   QJOHV A»4r |  GS&SJ* g^ &f 
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V.    W«!li dettljrr wii conj'wruc'-.lor., eontinootl                                    li. 
3«      ^'   «   »»    >U«     ".^rr, well hoa«: oruipmont, etc:_  

• •>'    •»■ 

VX.    Duaoriptlen of surCaet oqulpm«nu 
Ä.    Hoiainß t .nkti •   now linou 

■   • • m i» a 

B.   Filters 

C.    ?uf5rr. 

D.   Othtir 

7X1.    Corts, fflfjplnn, t ir»4:a 

Fro»      499S *  to    $239 ' ftecc /ery /ftS»*n ****( 
H 

• 

D,    nrlllltiR Loro 
^DrlUere roG J^'^W      __nrllllng tine 
.j/Saraple log  Other: 
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5. 
VII. —     Cores« aonplon, % logs, continued 

C.    Other logs run 
«^Beolstlvlty •Pawflia ray-neutron 
»^8f Tawiperature 
»^Callper • Cswent bond 

Other 
VIII. Waste Charaetmi 

A.    Irvi'jstrlcftl Proceas Tro« whtch Maate' 1« derived 
latlca^ 

&f$jm &*% \ A*Qxseai M***i* J*.~*
9

C 

C.    Voluw» 

IX. .  Prelnjoctlon m&t% trcntra^nt 
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X.  Veil operation I operating htatorj 

A. Tests 

J3E£S. Qu.'atioo .'.on^n tinted 

6. 

Oeserlptlon of 
teat reetilts 

B. Treatment» or Stlnulntion 

Zonea 
Treated Treatment I^thod 

dZLäkaaLm, 

Dfinorlptlon of 
TrnÄtrcnt AAdJeiultB 

&Ojt>tsxr>  ^a As+j/iq/ttwi 
ftAfw 

C.    Injection rntr»a and prencuroo 
1.    Rate 
Date (a) Avepftiv!' 

N 

•I 

Maxlimm 

2.    Preanurc (well head 
Date (a)     jQsc,  6& 

• H 

It Ii 

•1 N 

•1 N 

bottom hole 
Aver a» •e       -       Maximum 

ii n 

H II 

II I« 

»i n 
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X.  Well operation I oiwct .rv. historv 

0. Description of operntfng prcgrans: 

£• Operating problen?: 

XI, Reeulatory n»;  • . 

A. Construct:r:, ^-jaiivirMsnt!« 

D.    Monitoring r.ujulrenu?in.ii 

7. 

C.    Reatrlctlo.ic on operitmr. procedure 
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0. 

Alt, Economics 

A. Total ana untL cor. tu of construct ion 

i», Ot'Oratlucf costs 

XtIZ« Source (t) oC Ittformntlon anu Pu^ltsiied Roforcnco^ 
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CpeK7^*rs    ^ 

UECTHCAL tOCCINC OF THE DISPOSAL WELL 

k CMM« Ray «Neutron, Cuard, Donslcy, C«Up«r auic« «f 
log« «wra run on ch« well.    Foraottt« .1 units, M Ric'M4 fro« . 
tiw GMMM Ray-Mtutron log ar« aa followti 

.     Fill and Cravai 0000 - 0052 C*«t 
Fnifth wacor sandatOM     0052 • 008S " '  , . 

♦.•.••   *                     Cuy«hOf;a «Uni« 038) • 0'i68 •» 
V^*                  ,    Suolmiy shnlf 0468 • 0472 "                            •"'                . 

»w-r.-.i '.nn: t •.« •      0472 w Ä16 ••             .                          '   * 
• .-»«,,  •.. M.- • -   0416 • 0^75 "   . 
Ohio »totla C675 • 1150 "           s      .          '• * 
0t««ntar.|ty «ihAl«» 1150 • 1138 ••                                    • 
DtUnNkra I'.wAtona *      1238 • 12'70 H                                          .   . 
Coluabus UttlttOM 1270«  \M\ "      '.•.* 
T>tws .1... doifMnita V     Hhl • 1672 M                        f   ' . . •„ 
OcotnCittU    -;*'-..*i »622 • l"»^ •    •.    •    •. ,V 
Loekport 1 ...,.,;♦. 1934 • 2126 *■ 

• Clinton %\v\\* ?i76 • 2,.M* «,./       *"i •.. 
BrAd4!t«*ld Uw-iCtafta 2148 • 2187 u       ** . !        '•*., 
CniAfoci Cuiwitio» 21^7 • 232? ,* . ** %•. 

Qu««nacir.i   ..«.;»• 2K2 a» 2570 M                   •                 ••   . 
R«ftS%viU>< lomrtttan • 2if20 - 3532 "   . '•*••* 
«.Un A..,                         . 3340 . 3334 »r  .                                  * 

•. Oetra «.H.»la 3334 • 34*3 »       . *'   *   • °                   * * 
i^ntUi..   ...»..'   ,,.- i'*3 «'JSTa «6                            .   •    • 
"renton UMIAtona 3532 « 36*i6 N • 

. *  Black hiv^r lii«>iicona 34^6 • 4082 "     *    .                    • *•»•  ' •:' 
. vCull H.vir ltnti»tona l*V1 - 411.8 H       *.*•          • '                     • .*" 

t i                                  Ült>MKH4\      .....nu . 4148  • 4*74 " 
tft?ap<»r.l*»r»y »iotucakCa * . 4174 • 4354 »•    V                  *    • 

./;                              ftancM. .r, do'.CMk.a 4354 • ••554 •♦ J                    ,      '.»."•. 
"•t *                        'Conauavsivt dinu&Uie                                                                 •    •    ,° 

r»*w!'.t«i«.t 4554-^4634 ••                «•.       , . **     . 
*•.                             Bn«. gtaira .   1.>.•.:.-■ , /<:34 - 4<»82 *•                           ••.    • 

• ;                              Mt, Bimoti irAiKlsconf 4962 - 5064 M                                            .   .'* 
•   pni-C8«brian gramt«       5064 - 5085   M I    . 

" /* 
Electrical loi» i^utyi.iii «f thrtockport^lomita.tTra^ealeau 
dbloait«, Kv<Finc<>n;a tolxmiti6 täruSbicn» arid Mfc./Siatn/aand-, 
«ton« aryVroi-vnt«^ on cho. Colloviw^ paßo^.    It should bo ndcad       > .  '.  • 

• that th</Cuard, Denßlcy and Calipor lo^s tbod two "(2>r£aat/\ 
•    dorps^thar. ehe Cnaoa toiy-Neutron %og a-d ihi forwar logo vaMi 

•d^*e*u to th** Caa«ft/lUy.Naucron;iog.£ar iocarpratacion Vurp^aaa. * 

... .      i • .,..•.■      ■'.•>•• 

.••• . « • 
1      « 

. 
.     •. 
•   • 

"^o      « ■ 

,    •'»    . 
•• "W 

• a  • • • k 

•      '■■ * • 
a « 

• 

' m 

I        « 0 
• « 

•• 
/ 

'- '!■ « 

4(;f) 



Prill 3tcn Toat 

SpecIflo Gravity 1,200 Q 73«f      7 
.DKyiöxiQasa  an »pi   ,' H\ 
Chlorido 283,000 ^     1 
Sulfoto ' 0 1 * .* 

; Calalum :. 37,500 
I Macnoslua 3,9^0 " 

SodlUBL •   Ä7  cbO  N 

Total Dissolved Solids 292*000 * ' 
Total Xroa ^45 • ' 

'■ 

' •^?1 • aillicraas par lit«? 

!     * 
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« 

WELL FILE nmmn 

p* 4. 

I,    Operating Connany S GonorAl Veil Locatlan 

TI.    N^ll location (Jc^al descrlrstlon) 

_<l^   'SCf^ß ..„.,„...      I -       . I ■ ■——« 

!II.    Mlatorv, syfttt« plnn^lnr.» ooncftructlon % onff—itlon. 

IV»    Ceolo«-y •< Ccohydrolony 
k.    Regional »:<.olor:ic s^t11fi»?;    v5>'/<* xjr ^-y   Ore&wsar* 

.  

471 



17.      Geology U a«ohwtlrolOK\', continued 2» 
B,    Odolor.ls description of rock unlta ponfltmtcd by vail 

Bock Unit (Ccolo^ic  "olurn Included »yoR^jsO    »o        )« 
(Ground ^lc?va§.lon_^jr9l_)    (Total 1*11 denth   Ji^M ^> 
Datun for depth gpftfiurwwcnt 

f;cpt^       Thick- 
 tfABt ^      .-.♦..    „(tpi:} n«*«fl       ! Itholorlc Dencrlfttlon 

Jl&^-jz&^ttsqS. 

C.    Gcolorlc description of •."»•ectlon unit» » nonslbl« units .♦. 
not In iwe 

Rock fnlt o«oth       Tnlck- fi-arncter and 
;itm** i*»re       (too)       n«Tff     ,        Arenl Pietributi«! 

y>//. t c;^^.        ^^wCv^     j*g^ ^^«^^JL-^^^ltf^^-iX^^^ 

D.    Knpilncprinr deter'Mlon cf Injection units 
1.    Poroa I ty;    ****   T~ /4* 
2. Pemeabl I'. tv:      i/sfrta/j/c 
3, Original Reservoir F ro.,yurr ;       fto/". /•g^o/V^^ 

4.    Kc-servolr Tonpgraturft:       06 * f/ro*? Art A**d**l- 

5.    CncnrlcaL Character of Pormatlon Water; 

6,     Reservoir Fracture  Prog sure:        /7<?S s-eepfafaaF 
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K.    Qooiiytfrolofifi Cr«ah wattr ar,airc.-s In vielt itv 

F.    f'lnornl Penourctn (oll »na ßao, coal, ^In««« otc.) 

V.        Well Ucsl::n a^l eonatruetion 
A.    Casing, Tubing,  and Ccin«nt 

Hole         rntinz or Tublnfc:                   tooth       iVnc * Amount 
SiSS..—_.••• i: 'fc & graae Ji'lfL ^«t of Cemont 

Surface        /y^g ^4^ ^fö     ^^ /^     jyo"        ^<o 
intermed.    /^ ^//      ^jy        9.&?      #*&> 9ao^^ 

CnJection        &M..     J'-SS, ZlL *9PA so ***, 

Other 

crine Doctom hole completion m^hod:__. o^g^ ^^ W^^.^ 
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V.    Well denim wii ronatrucU*»«, iftnfe«flu*4 ** 
b.    Packer». ••»•ntrnlJ *"r*», •«   *    v»rs »-qr.ifrwnt, etc 

VI.    !K*acrlptlon of aurfacr ^uips.ent 
A.    HoUUr.^ tanks I flo»? Unes _ 

B.    rilt^r- 

C.    riurps 

D.    Oth<T 

VII.    Core;., snaplr-a, & Lor.a 
A.     Corlnc ^ 
From_ zarA '  to     £80J* Recovery Jfcnt öfahe &# 

"       2*rs' ._   ..JosxJi^  /M^Sazsvi-**'. 
"   .^Soe^L SOTS'*  ^^^Stea^Är 

3if&        3200'. äZdjSte&i «r. 
•I 

I. 

B.     Prilli:i:_- Lorr, - 
Jk^pfillors LOG /■<^ar ■»#•*£**#  nrllllng time 
 Sample loj-  Qther:  
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it»» 5» 
vii. —     Cerc3( oABfkiop, t Xe>ca, eontlnutd 

C.   Oltwr legn PüH 

^RtBUtmtf .i^JJwm my-otutPor» 

VIII. UasU Cttapaei<*pir*tlen 
A.    Indurcpui ppoeote ttom v^ich waat^ in d^pivrd 

0.    HiysUöl \ en^Mical (MnnripvioM 
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TVP* JhirntiA»! ; »a  tS*»3tgd 
^«.•»crlrtlcn of 
test poaultp 

B.   Troatitetiin or nimilactmi 
t. fines 

SPMltid 

^M ^f^^g. 

Dfncrlptlon of ( 
Tggatiacnt and Results   "■ 
£ i?,QOr OOP p*//^*- 

C.    Injcrct1!«« rnt^r. ant! urc-ssurö" 

Dat»(r.) Jgt6ga£a/ Averag *  Maximum     ^M'* 

•I 

•i 

»• 

V 

11 

2.    Proanuro  (wr>ll fjead 
Dato (s) ^5^22  

bottom hole 
„Ave race 

t 
'e   &*&&*' Max 1 mum     60^ 
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li»ll *f>*r«tlon * c •   rv 

E.    Op«rftt!fir    r     |. r i 

B.  ; : ■     ■ . '   . 

estrltftl    . • on ooezHtt i nr ; " 
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XII.   Leonoraes 

A.  Total  ana uuxi bOfett  of conbt,ructiou 

i.,  Ot-cratiiiC|  costs 

XIII.   Source (s)   of  IJ.formation ant* Pti->liaJieä  referenco:. 
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4/12/67 

•♦•'•■ •   •. 

. j   ■.'*  v-; . • -■ ■ ••.;.   .    .• .      . •■.••»■••; 

•■•:-'-:>"^   v •:'■••.*-'V'.   Datier smm&ü flteta-      -"■^■■■. ' "'* ■■•;^.-^: 

.•.'Vt   t -■ 

. Cynthiana Limestone ; 

Tronton Limestona . 

Black River Group 

t 

Chazy Limestone 

. St. Peter Sandstone 

Chepultepec dolomite 

Copper Ridge dolomite 

Maynardville dolocdte 
t ; ,,.■' 

Conasauga shale 

.Rome formation    ;>• 

>' Shady dolomite 

JMt. Simon Sandstone 

Basal Arkosa 

i Pre-Caxnbrian Basement 

,M(;';.;:.il."  ■ >   ■ -.   '•.-. 

Corrected Log TOPS' 

:■ vf\ 

S.Qß Sub ?^           ' milrilimM 

536 ■:'■..+131 • -^ .,.■,.; 

638 : ._;,+■ 29   .•.":';.\.V :.'■ 2B 

666 . :({:♦. »    ; •-.''■ ' '■   294 ,.■■'■■ 

960 ■•'■' -293  '■ '   •••;■.; '.' 192 ;\:'',• 

1152 
i, ■ ■ • . i 

.■■ •.-485 •■.:'•*   'x^; 'v i2o M 
i'ii7a' 

4; ' •:•           ■;.;.••■;'..!. 

''''■ -505   • .   *:■;■ 
ft*",1                         .   •»     , , 

"■•   464 . ;'v 

1632 :   „• -965 732 

2364 •,.;, -1697 ■:p;y/, v ;,   59   :,"•:", 

,2423   . :^;;-i756 'r^:- 85 :: \ 

.2508 .''.'!, -1841   '      ;.?1> :'.:-338,..:-. 
• 

2846 ';,7:;:-2i79   :':;■' A .    108 

' ^354 .    ! "2287 '"   •*' " 274       ; 

3228 •;v.."«iMl ■'■'.,.:■■   •''  V' 

3236 

!    "'•,■; ■' * 

1     ^  ,'■ '■.,. ■ 

,,;■..'-2569 ■'■■' 
■v;,:;:.f;;..:,   .Wfot, 

:.■'■■':■' '■i.c •' '••) .■.;'.<.* '■ » ■ •' •    : ■■■ 

' ::*. ';• 
t ■■   *., (.,■* 

tW 



M.S. . öfmcrf    fir.Z&ru'Cf    -f-ZutW  £?*1J*/£>£,< 

pi 
Spocifio r&sistar.co, Q2fi/Z\ 
Dönaity: 

: ■'■/ Iro;-;,  total 
■'.■' . '• io^ubla 

^iccclvüw uolxds 

Chlcxiüo       ■ • 
S-uirate 
Acidity (Phon.) CaCD 
Atlcallniiy (J^.O.) CaCOj 

6,1 
^.8 
9.35 lb/B»l< 
i.120 c/eo 

21.1; t^A • . • 
7.1      " 

189,000 M    • 
i;0,200 ■ 

91,0 ■ 
20,:,co ■ 
2.500 

110,000 
790 B 

7 

It 

II 

II 

M 

II 
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no; rraL\ 

1.    Operuin« Cenouqr t 0«aorU    *11 U 

f/0'C/*f9*/f      ^-CL 

III.    History,  tyst^i platmlrr. construction I oferattör.. 

IV.    Geolory  '.  r^ohynro^O'-v 

_ 

181 



»Mit Imlt (^v»l©<lc •'<•! J»n Inelod«!    t«« ;    no ). 

?%iti0 for v.    ■ Tv^rnt 

ThlCiC 
 iSt_ two    L 

C. C^oloclc '^»«rlpUon of lr.l«ctlon unit? * r.oaalbl^ unlta 
nit tn UA« 

PoC,,          D#ri»'   Tnltk- ^aractcr and 
t 9        (» ^\ ^^ • ftr-'^l Ptitrlbutlon 

/^..»/^»C^ C-^^y^  *-W. SS9' s.**f$**rr*c , f**f&y~ 

0. Knrlnf^rl- |   »rl|»1  •• cf Injection linli.-« 

i.   fmm '  
2. PT-»    ■ nu-';  
3. r.     •    .     -      '•:   •:     ••  ' 

*.       '^crvtjlr      -•    • • i^      ,s*of Tcor*6qf_ 

S.    Ch'-i"le3l ri..irn*t»r   »f »orwaMöi: V'«t<r: 

^.    ie4»rvo!r "r.irtjr- Tr^üure 

4W5 



E.  IvOhvIroio, »j fn- •. m  r an JUV-  Jr vlc.t.itv 

•: .let - 
 li«"? ^^fi*          Chftrtcter       "h'-.Icil Quality 

''.  'inoml Reaourevs (oll and .-i-, coal, brines, ttcl 

7.   Well öeslgn and constructAon 
A. Caslnftj l^bing, a.-i Cement 

Hole    'aslng or Tubing.        Dcnth   Tyne & Amount 

Surface   /J ^ £9& Jfoo jf^r, 
tntarmed.  _____  9 %   £.9^ 

fjK ^v6^ 
'*>      C ,' / 

   ^.-»•.■■X'V"-' //^Cö' 

Injection  5^ ^.^^    st     ^9/S 

Other 

uescriDe bottom nole completion method;  ayo^yy ^^ ^.^W^o?vyv<^._ ^ 

483 

iil^ ^Ig^t  a^radr cize Set or Cement 



V.      Well    i «.•!.••-.    tnd   coi..:4. :             J  ,                                                                            *• 
h.     Packer:-,     ..ntjalliv .. .        ■ l     -.-: J • luipmen^.  etc:  

__ifoo ,&*/1 «^-^ sm&äte-MBpät.  

vi.    Description or Burfaee equlpnent 
A.    üoicunr, tanka  I flow lines 

B.    Filters 

Pumps 

D.     Other 

VII.    Coreri,  samples j   I Logs 
A.     Coring 
Fror\_   /fO/7^.     .-',:o_ 'Recovery 

B.     Dri 1] \'.v- Loi- s 
i^priller« Log jv#*4**r ^Drilling tira« 
 Sairple log other: 
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5. 
VII. --        "o-.    ,   .      ■ . • i   ,, ,    . 

C*    Other  lefi   run 
 r^- >^0—Ml  r I •  —>f 
 'r'r  "■• oorature 

 Other dr^-sy/y.*.  
VIII. Wante  Character-litio- 

A.     Incluntrlal  Prouc^n   fron which '-'ante   i:*  derived 

 ■****/ '—^"'TiffarG  

h.    f;nyiical V ehftMleal Description 
 A^€/r^ eAAarse  jn&t/^ms/A Amimj* *0*f*0*äJß 

/irAjte&s  _ _   

0 I UT 

4lUM*/'j9jW*<& 

A*£ flv/Z/G/l   y rA''.,'?.r ^T.^.j^^r-fjp4 jt^^^ 
/ 

V 

IX.      Prelnjection waste  treatment _.j^>/^//är7 />y ^tagsmOS. 

 J^irö£Jr:JrAjf?...-<Z. sn/crort^     ,  
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1.      mil opcratun I o^r-^uv, Mrtwy 
A.     Ter.t.j 

fi. 

Typo 'urn Lion Zones t^stod 'e^crlptlor of 
test   re.~ult? 

B.     Treatraents  or  Stimulation 
Zones 

Treated „Treatment M? thod 
J^£***<>/7 Sy:r^/>. #*&/** 

Description of 
.Treatment  and  Result; 
Jiooo G&Q fta4gv»ir 

Injp^te" S^" and oressures ~""  

Date(s ) jQ^^^ ^Average^^g^^^^^    m0 

2,     PffBo^e   (well  head hn77rtm i.   .     
Date(s) ^       :     Uom ho)-e  

    i • 

n ' 
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Kcii operation i ■? •: .1 

D. Dtsoription or operating prop.rn ■• 

S.  Opcratln;: probler.-.: s*o&£.yr;&S!f'£?*f' 

XI, Regulatory aspects. 

A. Construction reauirement 

B,  Monitoring requirements 

C.  Restrictions on oDf'ratlnE nrocedur 
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a. 
All.    l-'.UTOfiC« 

A.   X%f\*l   MM.   ttt.lt   Cb4t»  Of   OOMttttCilM« 

i*. Oj cr«ti«i9 eo^ts 

MIX. fourcMa) of  li.forMtino Mk.  fto.4.       . ^fvruttc.. 

&4S0 .&*>&*$,  ». „//*   6>A'***-.»/' yS^-*** 
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Schl.t CR-D-Cal., CB w- 

Ohlo Division Of Goological Survoy 
 Lcaoa  

B' &ö6 

Ton «Uti 1 

_ Tiv.. 1     _____ 
M. »».«ru^ USO*  !?L 4 iW*' WL of KVi of Soct  6 
76^ Act«» ~ '"_ 

10*1 cx.iicr_^:co_.stccl Coro^^  
Oiicioiot       Ar.-.o Steal Cf^ry. "       
flcynltgutaf     66'   Gt~Z'f\   Kj) |.   Jfc  jjj  

I or mot to I- D»itl. Ta __«____^_____ I'.o.i, form. 

Pfrmli No. S_______ 

Pccmii l»"oJiPO0.-6Z  
Quadra ngle      M^^ «•<>>»   _ 

_ W-.i No. 2 

m Wull No. _ 

'«Ml  i)c.'X\ 

4-2-6S 

22AL 

litiL Hocl« Pirn ___________„__.  

Bou  iv 

. Dale Cominencrü _ 

.    Date Competed     4^24*68 
mmim   PI'iggrU Back    
Prod. Nat.   

l.P.  

. AbunHoned 

T >Ot motion 

South Zcne 
X- 1,477,300 
Y"      ä4&,430 

COrlP».ETlOH 
Alluvium 
Sd.-CraveltBold«r{i 
Shale 
U-n.-Shale 
Lliucstoue 
ii       •• 

Dolomite 
Sandfttoat 
Dolo. 

T22. 

0 
5 
95 
415 
620 
640 
1030 
1150 
1200 

Rcmorli 

5 
95 
415 
C2Ü 
840 
1030 
1150 
1200 
1630 

Rcceat 
Ploist, 
War. 
Cynthi^na-Mil Uoa 
Yr. 
B. Riv. 
Chazy 
St.  Peter 
Cheoulttpec 

Fo-mal ion Top    j Bottom 
■    we 

Rcmor!- 

Oslo. 
Dolo, 
Shulc-Sd.Dolo. 
M        1      II               M      > 

Sandstone 
Arkoslc Sd. 

oa 

U3C 
234C 
243( 
249C 
294( 
323: 

2340 
2430 
2490 
2940 
3232 
3285 

Copper I 
Kaynard- 
Conasagc 
Rome 
Mt. Simo 
Basal Ac 

• . 

• ' 
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*IVIL FILE K'j?:nrr 
STATE 

I. Oneratlni: Conoany S Gcrmal Kell Location 

Ä&aaUm ü&a  

tots' 4f 
wo 

/-""Ö7 

TI. Well location (legal deacrintlon) 

T^- 
<5'o? > vjz £ ag ^a^ ^L 

-Q^'^  g£LuGag&ig ^ 

III. Historyi system planning, construction & operation. 

** 

.janrsrv'S ps--*,*/*// M> et-y/S*-'far/-   '    /• 9'dB 
*s 

jmtiiL&taaAa/L -  y*Mö*A$ 
^1ö2ö^ä^^L_L_ s*jm-6S 

_ m!&£f&ifs&sL  

IV.  Geology S Geohydrolor.y 

A. Regional guologio Betting; <*n}0* ** j*m** m*j± ^ 
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TV.  Geolopiy & Geohydrology, continued 2. 

B.  Geologic descrlotion of rock units penetrated by well 

Rock Unit (Geologic Column Included -yea ;  no ). 

(Ground elevation S64-'    )     (Total veil depth S/SS' ) 

Datum for depth measupetnentJ  

Depth   Thick 
 Narce '^ge   (top)_  ness   Llthologic Description 

 CO^   '^^ÄC£C  

c. Geologic Dftsopiption of Injection units ft oosslbXa units 
not in use 

Pock Unit 
Depth   Thick-      Character and 

ii?jr.G Age     ^top) nus^ Ar-'.-al DiafcrlbutlOT 

 ezr/Jr.zjWitL  
. ^»^^^»tAtm^m^ 

D.    Engineering description of Injection tmlta 
1.     PQ P081 ty: /4* 4_% 

2.    P«rm ■'.b1111vJ. JQCULL (Z&SC&S&izl 
3.    Original Reservoir Preasure:      //OOjp&/ 

H.    Reservoir Xenrerttttre: 96° (Ao*, /y ät&tißl 

5.    Chenictl Chsraeter or RorsMttion v.'ater: 

_0 «     XJP^O^o^ 

.    Reservoir Fracture PresJureT^ ^ro /r^c*  
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TV. Qoolojgy & ßtohydpology, eontinucd 3« 
F.. loohydpology, fresh water iqulfers In vic^nlt" 

Thiek« 
Wame       üoptn nesfl Character Chemical 9^^^? 

K.     Mtnornl Her.ourc«.•:•,   (oil  and  f.-»^ ,  roal,  ^rintt»(tte•) 

v.        Veil design aa.i eonAtructlon 
A.    ":i*\r\(*, Tubing, and Ceraant 

Hoi«          '"a^lr.r or Tubing:                      Depth        Tvne & Amount 
 BifZi | Wojj- ^t ..iv_ ;Tpa; 1 e ,, Slae        Set P.^L^Il^t  
Surface /£ ■% * JKJSHfL     M»4Q yO Jt—ÄRtI_48jLjfc- 
Intgggd.      9 ^        ZOJ!L *T*Sf T ^     MfM4  

Injection       ~~ 9.5 /V T*SS jj*     2038' 

Other 
Deaorlba botton hoi« ecmpletlon ^XMO^\ ^*&#jp ^^/^o^ jfa&^&S* 
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iv,    Qftology ?' ß#ehydt*ology, oontlnu6<S 3« 
F..    ^oohy<Si*clogyi fwnh water  uiulfers 'n vio^nit" 

Thick- 
Uari'.'       Doptij nesn Character Chw^yiealjgiyy^t; 

l'*.    Mlnernl no.-.ourcc:-   (oil  and TTS ,  real, '»rino.s^ etc.) 

v.        v.'ell design a-ni eonstructloi 
A.    Caalngi Tublngt infi r> . üi 

Hole «'a  Irif or Tubing; Oooth        T^ne & Amount 
 Site          \:>'\:'rx fv rr.                Situ        >'f't of Ccnent 

Iftifction      *- ?.Jf ^ -S:**..      J'/*    283G' 

Other 

Dtserlbe tottor. hole eenpietion ^'^'^^••._j^»-r,<}^ JTy' o/*. jfttLj*/9 
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V.  Well dosier, and construction, continued                 ^« 

B.  PftOkertj tlentralizers, well head equipment, etc:  

VI. Description of surface equipment 

A. Holding tanks I flow lines 

B.      filter. 

C.     Pumps 

D.     Other 

VII.     CorWa   sample;.;,   t Logs 
i\.    Coring 
"rom My&j  to     S07S Recovery Sf/ <Ss*Torr x*'* 

"   __._v5<P 7Q    . JH SS.   sfs SksSSä 

h.     Drl Illng 1.or-. 
KDrlllcra tog   J*&**** 

U^S iicplo lor Other; 
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B 

Volume J$.x.&y?V///J?{*.^'~:''j.'*$'y,   r- srinrtM  

Jw>7<//s*//*c^<>A_ (gr^.r*'y6iA^»fafSi-J*SL */* iSjja/.   '7/ 

IX.       PreinJoc;,Jon wast« treatMRt <S2***>y>o,*yS**ry'//***f *%>/*) 

imnnr^ii^irrnr   rrf^rr* mrr jlf-jy^ g>»^y ^«i^>^ ^fa^ 

^m^szjsxSL **> </)34*t** jpfTpfafidp *  
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VII. —      Cores,  ^am^leo^  &  Ices, continued 
C.     Other  lor.i  run 

»■^nesisttvlty jk^r.piiCTa ra\  a n»f»w 

JßlSf  " ••'■'»rat ir^ 
^•^Callper _Jt^,%nf,nt  tond 
_.r^_Othor_ t/rSjrfK^^JX)-&/?«.  

VIII. Waste Characterlntlc-. 

A.  Indur?trjal Process from which vnntc !.• derived 

sa^M-a-^j/^w'cr. «w^rr Cd^^W. «Xf^v-^viL ts/r-j/v^t-jh^s***^- 
\.     r-'hyaical  h  ehMlleal OoncrU-tlon 



X.      Hell orcr«tlon % operating niäScry 
A.    Trjtn 

«,,,_              _.      ,                                                             description of 
 Cii?— ESIT81.1.0" ?.or.*r.  t.»HtPd test  results 

B.     Tro3tn'.*»ntr.  or Stlmulatl o.-i 

•jf»22rf«i                   m Dencrlption of , 
g««« Trtitlffft ?<• y!Sd teftlSgUt and Results 
^^ r**7* T^m- äaMr    ätlrti' mmt iitmiht^ if rthtJT ■^ .       "^  ■  ■ i^^—^ar ■■■■■—w *rf*^a>  

-Jp*'" J*<*Sc frg^-a/^^         

C.     Ir1r»ctlon rnton and nrc-rures 
1.     Bate 

Date(r.) ^j^V6    x<9 »WWM8»   • ^»ö * Maximum 

2.     Prcnsure  (wU Mond **\m hole  
r>ato(s)^s^A Jg2 Avcrar*„^^P.^JIaxinium   y<ggo 
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7. 

X.  Well operation u  operating historv 
D. Description of operating programs: ,  

E.  Operat \ ng problems :, tSb****? yBßodAsML tttitL S*SS^!x£- 

At*4 &i***'0*f srzMr*****' jhwimx'.  

XI.    Regulatory aspects. 
A.    Construction requiretrrenti 

c.    Restrictions on ooeratinß crocedure 

49f; 

B. Monitoring requirementa  

- 



XII.   Lconorrics 

A. Total ano unit cc^t.-; of conotructioi. 

!•• Otcratlucj co^tn 

xril. rourcciu)  ot li.forrvttlt'ii an». i»u-l.:..ic<. rcf«rciiCwM 
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• * 

, •   •   ♦ 

•V    . 

•    . .. 

. v •• • 

. • • •    .. 

v. 

.• 

'/ 

.'Vv. 
• .».r 

.••. 

• •• 

• w 

• • * 
f 

'. ' 

alkallnlcy to pM t.i AtXaCO) 0 M/1 
«lUUntcy ro pK 4.4 •• 0*CQy        70 ■ 
chloridt «• ci 51,500 " .    •   | 
■wlfcco M sOt, 1,4)0 **      ' **- 
«alcii« «    C»      v . 7,200 " 
MtM»iua M Kg x^oo «• 
Mtfiua M !i* i> ,000 ■ 
MriM •• M l«# "      ;   I   .      - 

i. 

• •> •.- .- • I- 
• *• -    • •. i 

•^. 
•• • * i 
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WELL FTLF rmrtBEs ^-^4 ^ 

I.    Operating Com«ny & 0«ntra3  Wen Location 

II.    Won location (legal description) 

—l^ ^TmimBf <<:tf  

HI.    »litoryj cyatein planning,  construction ft operation. 

ürü/^ailii^^y/ . & s-fä  

<ryrr;iaijiyKi/              

IV.    (tooiesy s Oeohydroloßy 
A. J^OBal geologic sotttnrr^^^^^X^^ „Ss^^^y 
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IV.       -.rolory «. n»»r»»vir   .-    •. ccntlniM»tS 2. 

P.    ;?eoiortc di ••:'   f  - of roeh w'H f!*~9tr*t** *y **\\ 

rod. nnit tQmlm&t    rt »tttitd   y#i ^j    ne ). 

Datum lor J«   t*. c■ »   ..-  •    •. 

C    2^1?^lc    '   crtj»t!or of t-J^ctlon ur.ltr % r^n^thl« units 

Pock ''ilt _ . .   .     * 
üano tmm        7?Ü?       ,rhlr'' ^Mrnrt^r and 

^K^^^o^._A^^nr. ä»/^ ...j*; x^^r/fvv -.#fl^i«^ 

H.    EnKlncerln»' rtcrcrlptlor of lnjttlt— units 
1.     PororU7:_ j^v.    .//r^^S  

3.    Criglnnl 'r-Tvotr rr'.-.ti.r«- ***3/**i 

*.    Reservoir "  ((If" fjp it^Uj 

9,    rh.-rlc-il r.r.ractcp of tonwiUon Wat<»r:  

6.    RtMrveif FPMt«f<t rr-.tur. . 4*GQjg&J 
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IV.    Qeology :'< ßeohydrology,  continued 3« 
E.    r-oohydrolci.;;,   fresh water aquifers  in vicinity 

Thick - 
 Name        Depth    ngsj-j Character Chernical Quality 

F.    Mineral Resoureea   (oil  and gas,  coal,  hrines,  etc.) 

v.        Veil design and construction 
A,    Ctflng, Tubing,  and Cement 

Hole Casing or Tubing; Depth       Type & /»mount 
 Slzj?      WciF.ht  & grade             Size Set of Cement 

Intarmed.    £% ^ ^ ^j». ^ ss3JL Mi® JBfe 

Injection MÄSSU^Ä c? fi      .$y/P      />y/-. (SöS-^e * 

Other 

Describe hottom hole  completion m^thod ;___fcjr?^J^>^^<^_Jl^v?^r/ 
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v.    Well deolgn and cotiatructioni continued **• 
B.    Packers,  CJentraliSftrs, well head f-quipnent, etc 
_^^^^jr^^^--^^<^s^^^ 

VI. Description of surface equipment 

A. Holding tanks & flow liruT. 

B. Filters 

C.  Tumps 

D.  Other 

VII. Cores, sample», & i.ar/^ 
A.  Coring 
From Z/o  ._ to TSS*. Hecovery &****& *9**7/T 

SJBttäMOß, 
Mff        ^009 ^ „_ <5>. ^My u&bmd 

jiMm .„   4e<*zi„  &***&* nat* 
&5S&      -J8LT&L  £MiXtaMLiJ*»*'rf 
ssp_s S&7 " ^C '•fnmJ& 

B.    Drill Lng Lotr.s 
•^Drillers Loß  Drilling time 
j^Sampld lot.'; Other;  
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VIT.   —      Cores,  camplo;-.,   I   logs,  continued 
C.     Other   loga  run 

__^f SP t^'iomperature 
_i^Calipar |^    ^ t^Cmtnt bond 

VIII. Waste Charactorl.stlo« ■^ 
A. Industrial.  Ppooeit   from which warst'?  ii dßrlved 

to**/****!» •? em***** ,fff wmiitf* Jfyä4i^*a0+M*ad 

B. PJiynlcal  ft ondi&ioal  Description 

5. 

c.    Volume ^j^ft *fa*&4Ar - -^ 000,000 f&tktaM. 
—C4^C/&S/rc. JSQAWK •   V&+4£IA 4P£. Mdfasjt 

IX.      Pretn.jc-ctjon waste treatment 

 A~/.'r7
J/&of.'/yc7s'r?<z!'?/  

jS^j&^&essA vr //"■ &t $ 4. or ä£ Atäsetc. 
.4- dteAsjofam 7A'w&/' A%i^*J$rfAp*f  

#« H^ii-jg^1^^.  „    „ „  
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Weil operation ■< operatiius history 
A.     'instil 

..Tyjß£ Duration Zonrn  tontnd 

C. 

inscription of 
terst results &<o*?ry 

^^J&^^/.^^.7^<^A^ li^BÄZjisjSL 

ü. Treatment a or Stlmulatl on 

m!????^      r Dasorlptloii of 
Treated „ [r^atment jfethqd  rreatwent and Pesults 

mJSomx  äSC       J*±/A~. f* Jdr*••**&. 
*?/J^£:Z29_     -JBKLjtaäm /S/A^yÄ^ 
 ^rooo fj*/ /£oy ägogr}* 
— . _— stLsjAjmatLm£ w***~» 

 (jyAna^ttng ^ rffnf*^ 
 __ jrpse&ßix  

C.     Injection rater  and ore;:;: iren 
1.     R-ito 

Date (s) ;verare Haxlraum  

" 

" 

2.    Pressure  («ell head bottom hole ) 

Date ( B )    /94i JOL Averare_/tf5;gjf_Maxlinum     JSÖO* 
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7. 
X. Well operation i oporatlnr hlstorv 

D.    Description of onoratlnr: prorrnmn: 

• 

Bi    Operating probltMi 

i 

XI. RTulatory aip.jctr.. 
A.     Conotruction r^^ulronontr- 

m 

B.     Monitoring. NquilHigiontt 

c.    Nutrletiona on optratinR prooedurc 

"■■' '"^^ — — — ■    ■■ -—.» -^>«._.         —— — T _ 

. - 

 mmm 
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XII. Lconoirics 

A. Total and unit coots of construction 

i>. Operating costs 

XIII, Source (s) of Information anu Pu^liauec. Rcferencoi 

OA/O £kuaU&t of Geo/aj/cj/ .Sor^ev 
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//jrsrrA,// üM 

"**     '    ■   '■••*• r i'..':.v . I '    \ 
Depth Ftom Kelly Bushing 

Elevation 5S7 
Formation Name 

■».» 

gchlumbergcr Measuremanta)   . 

Coffee shale .' 679 - 
Berea sand •,*'  699 
Ohio Brown shale   ;     858-1458 
Ohio Big Lime (Coniferous).......... j 1458 - 1518 

699   ,       ; . 
767   ah **V£«/IMU4 

,» ..•'. M « . . ._».. ..'...•....*.'..• Niagaran 

Kose Hill * •»•" • •'•.... .v.". ..«...«»•.'•..' 
VillntOn      •.,«• r...'..,..'• ••« ak *'...». «a .a a »*a 

Qucenston ..•«»»•••a*>•'•*•'..• #««'ia.«a • •" 
Trenton a•aaV^.'.'af...•.•'..'• •«*■.>•;.a..'. 
Tyrone •.. • .«».•»■•»•»•..'...'..»'...'»... .'a .a • 

^ Cf      Pat-or* •'■■'M   ■     •''i''    ■■■''•,•  ;•">•'  •'.'     ,    '' 
"»••   rcWA   'a . »> a . ». a . a • .'.>a • . . a a'* a . a a . . ' 

Beekmantown 
Rose Run 

aaaa.a... ..a. a.aaaaa. a . a a 

<ia...aaa.aa.aaaa.aaaa'..'...' 

. .- 
• a laaa.«...«..'«. a'.,'4 .a .' .'. 

vCopper Ridgs V...j......'.ä.;a..a..a 
• Conasauga' .>.i-'-'-^-^------ -•   ;./ • / 

1518 - 1792 
1792 - 1822 •' 
1936 - 2202 .••* V* 
2202 - 2233 
2233 - 3252, Vl.-'^vf 
3252 - 3344- VW • 
3344 - 3956 .'V'^i 
395.6 - 3979 
3979 - 4225 
4225 - 4254 
4254 - 5030 
5030 - 5082 ••V'>£; 

:. 

i 
•4 

^.'««a' 
^.Rome -;v^v,-rv;r^Uv^'./i..*.a".'a'..;i?*-5GS21-5l96   • 
."•Tomstown .......aijaiaa.a:.....VVa;..;>V-iSi:5 - 5514füM' 

Mt. Simon   ...a..»;.........'...a./i..^ 5514 • 5564   "'I' 
.,......a'..»:.'.'..'.«•,.', •5564 • SSSO."* *'*'!■'[■' 

■  --    5608.v;V:' t'. 
Shaly sand   . 
Granite .5580 

Ni. 
....k.....J..a..i«......«*».( 

• k'. ?, Schlumberger total <iepth   ........... • • >;   < * 5608 
n Driller*« total depth" .♦.:.*.■....»'.•. r.fv>:>;{'^,Vr 5617- ^Uu 

I. 
t.  i 

.**. <mmf: 

kWm\\. .;..>^ 

.;''V(,'' 

.}■■ 
» v ■ 

■%l 

^S{€.    &fa 

(■:,.■ 

'dl**** 

\\ ''xyiv Component 
Component Flow, Ibs/hr 

Water (Condensate)   ;   ,   V    32 144 
Phenol                    ^.^vtir'f 1-; ' 44 
Acetone                      \'.    :'y/'\. of 
Sodium sulface      "i  ''. Ut^'l ^i^| 3^ 

I Sodium bicarbonate         'rr;1: .    . ^ 
i' Sodium carbonate     • ' xclfeji^ 
.Sodium formate 

■•:■■• :, 

• v >>".'(■. 

■■(■;.)■■ 

218 
22 
50 

4 
bf«^ 

JO1'H tri V Cumene hydroperoxide^Mjwj».»» ^ 

SmL-o-     •» ^«i4 r^'908 Sv ri Temperature,   F !,      120 
Density, lbs/gal     f        ^v     8.61 
^^«»•^Vrnln    ... ;.V.'65.6  i: . 

i'". 

•v 
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! 

REMARKS; j/DSTNo. 1 
DSTNo. 2 

Berea'sand (713-733 ftV recovered 30 ft drilling fluid. 
0795-1835 ft), recovered 1410 ft salt water. 

DSTNo. 3 - Rose Run sand (4220-4265 ftTbottom of recovery. 
DST No. 4 - Mt. Simon sand (5520-5565 ft) bottom of recovery 1 

JJNJKTION RATE; 

LTMATMENT! 
B/D I PRODUCED WATER RATE; B/O 

WWIt a 0, ■ WOT CCTCKMINiO. AU. MSULTS MEMRTSO Ai MIIUCRAMS f» UTW UNU» OTHCRWUC MAMIA 
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,Cor«s coned. 

Interval 

5561-5571 

aTDrlll •tem testa7 

Unit Interval 

Newbyrg 1795-1835 

Rose Run A220-4265 

I'nlt 

M».   .^mnn 

P6 grantt« 
.V 

FFP 

jOJLUt 

ISI FSI IFF 

JJLi. ili. JLi_ ii- 

JU. ML Ifi— 7ii_ 
18A1 1825 39 3A0 

KECOVPff 

W «id 

1410'  aalt.watar. 811C l.H 

660* »alt *ati>r. SoC l.lgi 
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•    I   ■« ~ m m, 

•WI:LL FILE r.-:ni 
TmW " T^ -li_ 

It    Optratln« Connany t 3»n«r4l V»}1 locution 

.0*fe  

.II.    mil location (lorol tivncrlntlon) 

'ja*Cf//f rra 

III.    History, systcai planMnu, construction t of ^ration. 

. **# &</i/yry ;_   

* ^ •      ^^     ^ •••■^■••^«... 

IV.    Ceolofqr i Coohydpolonv 
A.    ^lorm ^.oloclc ^ttinft^aafc *-~~ -«+ tS 

. 
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17.      Otelor.y 4 OwohvdpoloiPV, continued t. 
B.    0«elegltt tltperlntten of rock units pciwtratcjl nf «til 

*o«k Unit (^»olofle ColJin Includ^a    »♦•  r   t    no        )« 
(Oround #U¥0*ltm   ß40' )    (Totti «til tooth    Ji/g       ) 
Dttua for tf«»pth »^aamH^pnt 

Dtpth      Thick- 
WtPf *t»       (tool       MM       Dtnolftrlfl noicrlntlon— 

C.    OtolOfU 'ktcr'ptton of Ul|«f%lM unltt % oot»lblt unltt 
not In uft«i 

Fock I'nlt               otpth       Thick- CNiPtetcr tnd 
^tm If       (too) a: ! ATEaLUlHltHWP— 

0.    Englnt^rlnc dtstrtrtS^n ef Injection units 
1.    Toresftv:  *  
2.    Ftrr-v .tllit«: 
3.    nrlpln.l »r^nro'.r Prostur»•     y/^tf 0 

«. ncstnrclr Icr^-mtor«». 

^. fJicrtcsl ^ i«rt<:t«»p of VonwMor. Vtttr; 

6. itservolr erictjr# fp«»»iiupt; 
1 
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^ 

IV.    Otology I Oooti* Irolor.* • aor.tinutd 3. 
I.    IronydroiOfv; fro-h «••t-r anutfers In vicinity 

.♦•««' 
Thlek* 

fh*iBlcal Ouality 

• 

• • 'Mr*ri\   »^ourc»*; (oil «nd rai, cc»''., ^rlr.«i>(etc.) 

V,        «oil d«*t|,'n and cor.airvntan 
A.    Caalnir, Tv in«, and Ccntnt 

M^lc         ^tatng or Tutlnfc. Depth       Tyre I amount 
M ?S »frli- .*  % <rvi:. fia«       S*t of Cement 

 «•r/r.+o 

1A**T 

:««aerlie bcttoai r.olr cct^letlon a^thod; o&e/V  4tßL 

513 



V. Well fttalgn and construction, continued                l|. 

B.  Packers, ^entrallzers, well head equipment, etc:  

VI.  Description of surface equipment 
A. Holding tanks & flow lines 

B.  Filters 

C. Pumps 

D. Other 

VII. Cores, samples, & Logs 
A.  Coring 
Prom /iQn<L to Recovery 

B.  Drilling Logs 

„^DrilUTs Log/^osr   j Drilling time 
irrple log j^frOM^f      Other; Samp! 

51^1 



5. 
VII.  —      Cores, ofinples,  I  logs, continued 

C.    Other Iocs run 
•^neslitlvlty _>^nnwm% rty- 

_i/^SP  ^Teaperaturt 
j^Callper •"Ceaont bond 

VII 
 Other    jmmfsM? 

t.  Waste Characteristic^ 
A. Industrial Froceat fro» which waeto it derlvad 

B. Physical I cheoK«^ Description   

JtSLJM 

c.   volume _oc  4 ^,jftiM .f-*Ab*r s**r*9engA 
tin 

IX.      Prelr.jtctlon >ra«t# tr^ataer.t 

SIS 



6. 

X.  Well operation i operating history 

A.  Tests 

Description of 
Type Duration      Zones tested test results 

• 

B. 

Zone 
Treat 

Treatments or Sfcimulatlor) 

5 
ed       Treatment r.-^thod 

Description of 
Treatment and Results 

Sff &"• S.SSt.oOQ *»/•    *r 
AtäMv. 

• 

C. Injection rates and pressures 

1. Rate 

Date(s)             Average Maximum 
i< 

ii                   if c 

i                  »i •i 

II                  » II 

2. Pressure (well head 

Date(s) 3* 7/                 Average 
"                  i' 

bottom hole       ) 

ÄS"© * Maximum   7SS 
» 

•' •                  i» u 

•■                  II i. 

•:                             II ■ 
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X.  Well operation a operatinp; history 

D. Description of operating programs:  

E. Operating problems 

XI. Regulatory aspects. 

A, Construction reciulrenents 

B. Monitoring requirements 

C. Restrictions on operating procedure 

517 



XII.   LconoiT.ics 

0. 

A. Total and.unit coots of construction 

L. Operating costs 

XIII. Source(s) of Information anc Pu.jliäiiec: Reference: 

O/t/o O/V/s/on o/* Geo/oqjc*/ Si/rirey 
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f 

WLLL FILE NU?:BE:R 0///0 OA* 7 
T¥HI IJMR— 

I. Operatlnß Connany I Generrl Well Location 

/o+rrys W/iye * C/r/Q. 

II. Well location (lecal deocrlntlon) 

.cjT Aof 17 
Co. ^fery noj*.    ys-l?'JTSL c 43S'ret 

III. Historyi system planning, construction & operation. 

j&jL^faMtd. r  

IV.     Qeology U Geohydrolony 
A.     ReplonfU gKOlOfi« sott^nr:        7*< dve/fs*  ybe*&/OJ* 

5^0 



17.  Qeology & Qeohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 

Fock Unit (Oeolo^lc Column Included yes ; no__ ). 

(Ground elevation 493'   )    (Total well deoth 6Ö7* ) 

Datum for depth neasuremont  

Depth   Thick- 
Name .^.e   (top)   ness   Lltholoffie Deaerlntlon  

C. Geologic description of injection units * nosslble units 
not in use 

Pock I'nit      Depth   Thick-      Character and 
 Name  A»re   (tor>   ness Aroal Distribution 

D. Engineering description of Injection units 

1, Porosltv: . 

2. Permeibilitv; 

3. Original Peservoir Pressure;   MT&Jt ~ 

4. Reservoir Temnerature:   /£** fA* A+JM/M*) 

5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure: 

521 



IV, Geolocy I Geohydrolopv, contlnupd 3. 

E. Ceohydrologv, fro-sh water aquifers in vicinity 

Thiok - 
_  Name   Depth nesn Character Chemical Quality 

F. MiPieral Rcaources (oil and pas, coal, brines, etc.) 

V,   Well design ar.J construction 

A. Casing, ftfbinCi and Cpmcnt 

Hole   ßMlni or Tublnp        Depth  Tvne & Amount 
litt Weight t grad e S Ir.e   Set of Cement 

Sumacs ^.* 2L2SJ*. JO*     Si*' 
Intermed.     9^ &*        J'-SS' T"      MMHl 

Inj3Ctlon 

Other 

Describe bottom hole completion notnod; 
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V, Well deslrXK and ocmscructlon, continued                ^ > 

B,  Packers, Oentrallzers, well head equipment, etc:  

VI.  Description of surface equiprT,ent 

A. Holding tanks & flow lines 

B. Filters 

C. Pumps 

D. Other 

VII. Cores, samples, & Lo^s 

A.  Coring 

From SMS-? .to SIS'?' Recovry Inf. JT. ^4/ 

"  -_^Mjr *o*?l  
dO£$ 6C*S' 

B.     Drill"..»" Lop.i 

j^Drlllers lots e^^^^f^ Orilllng time 
_j^3an,ple lo'i  f'th'yr;  
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5. 
VII. —  Coresi samplea, & lo(V., OOfltilMMi 

C. Other logs run 
 PeMstlvltv trr,*im*  ray- 
 SP  T-r.r crotur" 
•^Calio^r  Cerent bond 

 other gjmfa §§äL ***ty       
VIl'l. Waste Characteristics 

A.    Industrial Proceaa from which warte  is derived 

B.    Physical I chemical Description    CM/osci/k 

CQ£>      -    400CJT*I*. 

**m  ^ftfii——«5ftjft z-zet? 
*f*&c sofaAAjL/ct/jorv*^ ^4      ~   *o *  * 

C.    Volume 

IX.      Pr^tnjrctlon Ma-t • -.reatrpnt 

i24 



6. 
X.      Wtll op«raMon i optrttln* htatory 

A.    •••la 

JlC.. duration Z0M9 t^tfd 
'VierIptIon jf 

4LS+JL 

A£il Afar «SMP-JW? 

JZL& 

B.    Trt9flt»«ntt or Stimulation 
Zonaa 
TrcM«d 

Daaorlptlon of 
Tr»atront and I»» suit a 

C. Injection rat«8 and nreoaurea 
1. Rato 

Data (i) * verar« 

■ 

a 
- 

•♦•i l 

i 

■ 

2.    fraaaure (vail head                         bottom hole                   ) 
Oata(a) /vrar* MasUmn  

- 

■ 



I 

w«ll operation 4 ot»«rattni* hinorr 
0.   Dtterlption of ofierat'ni; procraiwt 

I.   Op#rittnc problwu. 

XI.    P»(uUtory Mptftt. 
A.    CoMtruoilon rtoulrvrtntt 

B.    Hcmltorlnf r^v^lr^aetnto 

C.    HtttrletlOLa on orcrAtjnn nroc^Htur* 



I 

ail I. Lconor.c« 

A*  «otal «m« uii&t eobt* of construct;/ii 

i.. 0|«r«il8.v costs 

XIIX.  fourctCc)  of Ibformation anu ?u^liitiiuu r.cf*xor.coj   

CA/o jDi^ys/on of Geofof/c*/Purvey 
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Bird. CRlW^v'b-ßy'cI* J js-250g 
Ohio Division Of Geological Survey   i w D w 

. inly Lake 
.  Section, Lot       67 

Township 

urvey 
Perry 

Tract 
"««d 1527'   SL & A35'   BT. nf  T■»^   &7 

Permit No. 142 
Permit hrned 2-11-71 
Quadrangle TtTVy 
Twp. 9"*"**' 

•.nd Owner    Calhio ChamlcalB,   Tn9T  
pcrator Calhio Chemteala.   Tne.   
levation Bar_^Lfi S.L.    700 DF 701   if* Total Depth IfiZt 

, Well No. 11. 
. Well No. 

fa - B.t, 
Date Commenced   3-^-71 

ormation Drld. To., P6 .Prod. Form. 

Date Completed ^-Jg-Jl 
Plugged Back 

F/W «CM Gal. Wtr.. ISMfSd.    5936-6072' 
it Rock Pre«. .  

, Prod. Nat. 

Completed gg Induatrlal Dltpoif 1 
usine Record     10-3/4 "-512'240ska.: 7,,-5950l2M sks. . Abandoned Well 

Fornation Top Bottom Remarks Formation To» r-ctiaiB | Romorkf _. 

X" 2,366,500 Ltns. 2886 2900 Brassflold 
Y-      762,200 Ss. 2900 2940 Qtimbf 
COMPLETION Cabot lid. 2940 2963 
Soil 0 7 , Ss. 3066 307S Whirlpool 
Ohio Sh. 7 1358 Sl.S. Gas Queen. 3078 3220 • 
2ela. 4 Cols.Zffls 1358 1695 Reedsvills 3220 4714 
Orlsk. Ss. 1695 1712 Trenton A714 4763 
Dol. 1712 1864 |B.Island iMiP.. 4763 4842 Egglsston 
Evaps. 1864 2470 >allna Lms. 4842 5209 PlattevllU 
Del. 2470 2548 Greenfield lins. 5209 5276 ll-Chaty 
Dol. 2548 2801 jockport Liuti, 5276 5334 n-Chaty 
5hale 2801 2886 loche Bter Lms.                     •; 5334 5370 p-Owty 

Dol. 5370 5480 pooosr Kldea 

Formatioa 

Dol.  & Ss*- 
Shale? 
Dol.        '    •;! 
Oolt 
.•it* Siaoa 
FSB Cub. 

■••.iti< 

';y!.;>^;:■.^^•;•7.^^••: :: 

,'» -' 
•■•.*4Av '■ 

 ,'i ■ 

5480 
5630 
5692 
5736 
5923 
6060 

%M-* 
'S'..'1".' 

PcmJ-k-; 

tr. DST no sir ^s . 
5630   >Iaynavd8Vllls Vpr. V&Stl&'iäSiii 
5692 ConasB. 
5736    Rome 
5928 
6060 
6072 

Shady 
kTtr. »S^Uoshov 

■t.i'fAi'.-\ Ji, •■}■. 

ÄI&' 

••'■ !,• 

■ r'.;'«, 

I ' ■I ' 

'«,,tj •...•   • . 

Formation 

•   . ■ ■■' •.•.■,»>■.- •' ''   . 

.  I .i • .  ,. ■•. •    ,     i .* ■   T- i 

. :.• .,'-i-,<- ■■■; •••■« •^,•• 

'l '■      J I      *    ■•.'*.•■.••• 

.    • .       .■..■.» rfV?«J ■•■.•..:■■■.••:> :'v;r. v' 

i.V..•;;<..:.:...v^ 

.•• \  ;v     ... 
... , ■    .»,■ , 

. i ■• •       • ■'. 

1V>B 

;•". 

"la;*' 

v * 
's 

■ » 

••. ./ ■ 

> 

,.:.■.•>••. 

•••v' r-y 

lUmvH 

v-.. 

.   •   ' > 

• ■ 
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HM ■ 

WELL FILE NUMBER 0*/0 OH-3 1 TtATE " ' uMft ' 

Z. Operating Company & General Well Location 

^Oi^Ay.   J7*/jm*€/x    C,*y *f eS***/***/ 

ZZ. Well location (legal description) 

III. Historyi system planning, construction ft operation. 

*****/•        6-/-7f 

*j9mu&uC- 

IV.    Geology I Geohydrology ""^^*~**^* 

A.    Regional geologic setting: ^g^-x^ yj-  A^fallg 

T3o 



IV.  Geology & Oeohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column Included—yes ■  ; no   )« 
(Ground elevation S8S'   ) (Total well depth J43S'    ) 
Datum for depth measurement 

Depth   Thick- 
Name       Apse   (top)   ness   Lltholoulo Description 

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

Rock Unit     Depth  Thlck_     character and 
 , Wan>e Age   (too)   nnra Areal Distribution 
orAT&j*y    a***™*,* suss'  07'   .    aeSS^ 

D. Engineering description of Injection units 
1. Porosity:  
2. Permeability;     ,y^f   ///Ve/sr*e/» jjgtfa 
3. Original Reservoir Pressure: 

*♦. Reservoir Temperature: 

5. Chemical Character of Formation Water: 

531^' Reservoir Fracture Pressure: 



IV. Geology & Geohydrology, continued 

E. Geohydrology; fresh water aquifers In vicinity 
3. 

Thick- 
Name   Depth neaa      Character Chemical Quality 

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

V.   Well design and construction 

A. Casing, Tubing, and Ctwnt 

Hole 
Size 

Surface 

Casing or Tubing: 
.Weight 4 Rra'Jo .■>-.. e Size 

*?A. 

I 

Depth       Type ft Amount 
Set    i      of Cement 

Intermed. Xk^L -T-SS 

Injection ,r/j'//f/*'*ST 

or/tf^/ 
ysss       on />* eJrer- 

Other 
Describe bottom hole completion method; qjoes*   Ae/e 
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V. Well design and construction, continued              4. 
B. Packers, Centrallsers, well head equipment, tto:_  

VI. Description of surface equipment 
A. Holding tanks & flow lines 

B. Filters 

C. Pumps 

D. Other 

VII. Cores, samples, & Logs 
A. Coring 
From sforte, to,^ Hecovery 

B.  Drilling Logs 

 Drillers Log  prilling time 
 Sample log  Other;  
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VII. mm     Cores, samples, & logs, continued 
C. Other logs run 

_Pe3l8tlvlty  Oamma ray-neutron 
4       sp  Temperature . 

 Callper  Cement bond 
 Other 

5. 

VIII. Waste Characteristics 

A. Industrial Process from which waste Is derived 
* *  ^ 

dfatti treq&T s*/* miiä j^afl! >^»^ (Stodhapg 
5Ää1  ' 

B. Physical & chemical Description   

—^».g. ■ &&£  
f>A.      - &£  

C. Volume 

IX. .   Preln^ectlon waste treatment       /s'/frxr^sorr 

534 



X.  Well operation & operating history 
A. Tests 

Type Duration Zones tested 

6. 

Description of 
test results 

D. Treatments or Stimulation 

 Treatment Method 
Zones 

Treated 
Description of 

Treatment and Results 

C. Injection rates and pressures 
1. Rate 
Date(s) Average Maxlimi» 

it 

ii 

2. Pressure (well head          bottoa holt       ) 
Date(8) . Average Maximum  

n 

i. 

V 

It 

II 

II 

II 

II 

•I 
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W«U operation 4 operating history 

D. Deaerlptlon of operating programs:. 

E. Operating problems: 

XI. Regulatory aspects. 

A. Construction requlrenento 

B. Monitoring requiremerf 

C. Restrictions ct. ooeratlng procedu re 

536 
- 



XIX. Economic« 

A. Total and unit cottt of construction 

L. Operating costs   

XXXZ. Sourca(s) of Information anu Pu^lisuecl nofarancaa 

QAJO AiVMon of ftoahMm£jBK*pc 
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WELL FILE NU »DE* '   - I 

I.    Oner*! in« Coipany % Jene ml if*U Lcottlon 
Awericiin AlrHr.»« Ino.  

Tul.ia. Ok !uh- no  ^—.—m 

II. W*ll loeatlon (l«(tal dtseription) 
Location;    NW ]/li, SF. l/1t  S»r.   13, T^ON,  RijK. Tul»a 

III.    Hlatory, system pltuvting, eonstruotlon 4 oosrstlon. 
Th" well m.;   -aTipleted In late  1959 and r.cyan of^rsttng 
du:!rir .Innuapy^   19».0.     J«.  U  »utn   in opgratton.  

IV.    Qtology & Qeohydrologv 

A.    Regional geologic setting;      The weu  Is situated on re- 
.jafvely hor1t>cntal bodn nortr   or the Arkansas Valley Ba.iln. 

Tht.r^ are   -.everal   large nomal   faults east and w^t »r S 

^eil  nlte.     The  Btratl^raphtc  section connl3ts  or frranlte«. 
^anUGtones.   lUn^ntonea,   ahales.   \  chert  of Preoamhrjan  to 
Lovjor rennsylvmnian  Afe. "" 

- ■■ "      ■•--■- -  ,-        .  

538 
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I 

XV.  0«oXogy 4 Qtohydrolocy, contlnatd 2. 

B. Otologlo «]«»erloiton of roak unlti p»n*trftt«4 bf *•!! 

HOCK Unit (^oloiric Colmn  Jncludod -yo« » »»JL-^ 
) (Totti «oll ^f«^ ^ni€ r».. ) (Orcund eltvat ion 

Datum for dpplh ■•anup*—nt Ground fvtl 

Nun» 
Oopth   Thick- .   . fcA-. 

ut     (top>     neu     yithoioKKr ptfyri,>tion 

C. Ooologlc nracrlptlon of tnjoellon unit» I ooitlblo unlti 
not In un• 

Rock unit 

■1 
ü»pth   -»»ick- 

At^c   (too)   noag 
Arbuckle Ordovl^Un 17P4rt.  ISOOft. 

Chtraetcr and 
4P#fl Mitrlbutlon  

lltwatone and dolojnr 

peclonaily Jlatrlbut 

D. Engineering d<ncr*ntton of Injection unlti 

1.  Porositv:    

2. Perot it i U tv: m 

3. Crlflnal »»«»»»rvolp Ppos^ure: 

H,    F.escrvolr lomoppfiture. 

5. fhojnlral Character of Pormatlon Water: 

MIL 
6.     Searrvolr Kranture Pressure: 



I 

IV. Otology k  Atonyäroloff, oon^liuta 
t. Otobyarolegy• fr«ah wtttr «qulftrt In vicinity 

Chtirf t^f aaim i^iii 
The  Ttr.M 4%lt .v iidtt*r ¥&» «neoantered in th« hoi« at 

?t *1«Plh   »f  ^90 fr« u. »o th» »»nxlejr tnto<n<."i.-< of the   fro^h 
wttrr in   Icna than that.    A tiiln frctn wter nnnd ^aa »noountered 
tt th« bw •'f  % itr^ntone at a lepth of l80 feet.    Shnlc occura 
fro« 180 to 390 f««t. „ 

r. Mlnaral RtaouroeA (oil and *aa, coal, brlnas, etc.) 

1 

V.        Well design and construct,,on 
A.    Casing, Tubing,  and Cement 

Hol«          "asint: or Tubing.                     Depth        Type ft Amount 
Siao W'Mr.ht t, g'radio Size        Set of Cement 

Surface 10  VMn.       '416ft. 
Interroed. pin 

Injection, 

7   In. 1807ft. 

2 l/?ln. 

Other 

Describe bottom hole ccnpletlon method: open hole completion 

180Y to 303^ ft.  
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■ •  ■ ■- , ,. ,,--... ,-,.x- I ,„■  I 

V. Well design and construction, continued 

B. Packers» Centra 1.1 zor;-., wtll  head equipment, etc:  

VI.  Description of surface equipment 

A. Holding tanks & flow lines  1) 20,000 gal, tank, 15ft. 

underground acts as a sump 2) 30»000 gal, skimmer tank  

removes oil and sludge (not completely adequate)  3) BOOtOOO 

gal, equlllzer basin with skimmer and scraper  

B. Filters None 

C. Pumps  ' Pwo trlpl ex positive displacement pump (150 gpm 
at 600 pslg) located 10ft. below ground surface. 

D. Other 

VII.  Cores, samples, & Logs 

A.  Coring 

Prom to Recovery 

I» 

ii 

n 

»i 

B.  Drilling Logs 

 Drillers Log  Drilling time 

 Sample log  Other;  
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5. 
VII. —  Cores, Bamolea, & 1999, Gontlr.ued 

C. Other logs run 

 Resistivity  G^-roa ray-neutron 

 ■'  Temperatur«: 

 Callper  Cement t^r 

 ^Other 

VIII. Waste Characteristics 

A.  Industrial Process from which waste is derived 

 Chemical *a~ce from airllne5 maintenance center 

B.  Phyalcal h  chemical Description  Complin» mixture of 

rinse water and batch dmripln :g from el ^ct reflating tank a, 

various organic 3 clyents, cruacl?, phenol r t dderr.enta t 
paint removera. and oil pri r tn-" r>,t\  to q.*»  

1 
■-^- 

C.  Volume  V-'.'. '_'' ^ 

IX.      Prolnjoctlon waste treatment      g^ttlin« and stclwUn< o** oil 
atid  .; li. 1^     

542 



I 

6. 
1.      «ill op«r«tien I op«rtttne ntstory 

A.    Tvttt 

mm Durttion lenss t^i.ed 
DsserlptlMi of 
test  results 

tmtmwfktam Arbaesl« before scldising 
97Rpm it   4 well 

_____                                                                                      h»s<l pressure of 
177psl 

Jnj»ct twn At^UCkl«« sfter acidising 
6lCgpp st  I69ps1 
wfii  h*»«*! pyvMrur*? 

i*    Tr#stfN.ntt or StlmiUtlon 
tonos 

Trtl^tl rr»>t^M   WThed 
AfOuefelr Id l!r •«! «•in 

Description of 
Trsotpcnt and Wssults 

l^.»" >f^l. ttci 

C.     Injection rnt.»s snd rressures 
l•    ****                                                lOO.OOOfpd 
Oatt<s)   Octotcr  19^1        lerere ^Slinua 

»Arr»   I«?I       ••   10tV. i.ocOgpd    • 

botte« hole t.    fro^eure («ell head I 
Ptto(t)   ttctooer 1968       Averao     »QOpsl   t^aiaua 

•       _ itorch  1971 •• ISCpsi - 
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X.  Well operation & operatln»* history 

D.  Description of operating program»: 

B.  &porat inz  prob lern.-«. ^T-r oriy profients In ehe operation 

are wechantcil protlcm:; which x^re quickie corrected. 

K 

XI.    Regulatory atpeet 

A.    Construction i »".uir^p^nts 

b.     54«nltorln« ris^lretnents      U »a.! r.-iulred that an 
ot>n.rvalLo:. ljj,^..co^j ./^^,^^  aU   gg gg g_(n— 

C.     RaftrlctlorM, on operating eroeMure     The w^n WftS approved 
on the  com, •■on that   :t would ggyg  m oper%tlon only a^ 

.lor.K ^ no pollution oC fref i wat.r 3T^ta wan dot.n.,'   
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8. 

XII. Economics 

A. Total and unit co&ts of construction  $350,000.00 

u»  Operating costs 

XIII. Source (s) of Information anu Puulisaeei Reference; 

Luff, 0. S. I960  

Donaldson. E. 196^ 

Oklahoma State Health Department 
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WELL PILE NUMBER IW-69-026 Ok-2 
STAW —TOT 

It Operating Company & General Well Location 
Nipak, Inc. 

Box 338 

Pry or, Oklahoma 7'4 361 

II. Well location (legal description) 
Location;  SE 1/^, NW 1/4, Sec. 33, T21N, R19E, Mays County, 

Oklahoma. 

III. Historyi system planning, construction & operation. 

The well was drilled in April, 1955 and began operating during 

June of the same year.  The well is still in operation.  

IV.  Geology »i Geohydrology 

546 

A.  Regional gtologlc setting;   The well is located on the 

northern flank of the Arkansas Valley Basin. The strati- 

graphic section consists of Precambrian to Lower Pennsjllvanian 

granites, sandstones, limestones, and shalesT  ' 

- 



IV.  Geology & Geohydrology, continued 2. 

B.  Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column Included--yes ; no X ). 
(Ground elevation 603 ft. )  (Total well depth 820 ft.   ) 
Datum for depth measuroment  Ground Level  

Depth   Thlck- 
 Name  Age   (top)   ness   Llthologic Description 
Hindsville Misslsslpplan  Oft.   5j[ft. 
Moore field » 5^ft.  6^ft. 
Keokuk "    118ft.   45ft. 

Reed Springs J| 163ft.  117ft.  cherty limestone  

St. Joe "      280ft. fosslliferous limestone 
Chattanooga " shale 

Arbuckle   Ordoclvlan   358ft.  462ft.  limestone 

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

Rock Unit      r. «... 
Depth Thick-      Character and 

-,—i—i!M5 Age   (top)   ness Areal Distribution 
Arbuckle Ordovlclan 3rj8ft. 462.ft.  limestone 

D.  Engineering description of Injection units 
1.  Porosity  
2. Permeability;  

3. Original Peservo^.r Pressure 

4.  Reservoir Temperature; 

5.  Chemical Character of Formation Water:  21>670ppm Clr 
JOaggLflbJaiOOSBB Nat STOppm Mr.r 827ppm SO... 87pPm H.S j.» 87ppm H:S 

6.  Reservoir ""racture Pressure; 
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IV.  Geology & Geohycirology, continued ; 

E.  Geohydrologyi fresh water aquifers in vicinity 

Thick - 
 Name   Depth nens Character Chemical Quality 
Not available 

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

No mineral resources are reported. 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

MÜ SüiS ?r TublnK- Depth        Tyoe ft Amount 
mJize Weight ft OTd» li—       it ftf c—«t 

Surface 

^IfffiHi   tf JZHfta J>55    a»lb.    8 S/gin.    397in.    600 sacks 

Injection 

Other 

Describe bottom hole ccmpletlon W»thOd 
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V.  Well design and construction, continued 

B.  Packers, Central.lzeris, well head equipment, etc: 

i». 

VI.  Description of surface equipment 

A. Holding tanks & flow lines 

B.  Filters 

C.  Pumps 

D.  Other 

VII. Cores , samples , & Logr5 

A.  Corinc 
Prom None      to _Rec every 

H 

it 

B.  Drllllny Logs 

X Drillers Log 

 Sample log 
.Drilling time 

other: 



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

C. Other logs run 

 Resistivity  _Gamina ray-neutron 
 sp  Temperature 

 Caliper  Cement bond 

 Other  
VIII. Waste Characteristics        ---~-^-~. ^^-^^«^»«™~^-~^-- 

A. Industrial Process from which waste is derived 

Manufacture of Ammonia fertilizers 

B.  Physical & chemical Description  Water and trace amount! 

of ammonia, urea, chromate, sodium chloride, and calcium 
sulfate. ~"         '"""■" " 

SOppm CrO^, 2.5ppm Zn, 60ppm 01, 6^0ppm total hardness. 

Specific gravity 1.00. and pH 6.6 

C. Volume  370,000 gpd 

IX.  Preinjection waote treatment   skimming and sedimentati on 
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X.  Well operation & operating history 

A. Tests 

Type Duration Zones tested 

6. 

Description of 
test results 

None 

B.    Treatments or Stimulation 
Zones 

Treated Treatment Method 
Arbuckle Acidlzatlon 
Arbuckle Buffer Injection 

Description of 
Treatment and Results 
8,000 gal.   15% HC1 
8.5 million gal,   of 
fresh water 

C.     Injection rates and pressures 
1.    Rate 
Date (s)       May 1971 Average    60gpm     Maximum 

p 

H 

n 

bottom hole 2.  Pressure (well head  X 

Date(s)   May 1971    Average 125p3l  Maximum 
n 

ii 

it 

M 
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X. Well operation & operatlnr; history 

D. Description of operating programs;  The well operates 8 

hours each day for five days per week. 

7. 

E. Operating problems;  There was a buildup of injection 

pressure which was corrected by acldlzatlon. 

XI. Regulatory aspects. 

A.  Construction requirements 

B. Monitoring requirements 

C.  Restrictions on operating procedure  None 
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8. 

XII. Economics 

A. Total ano unit coats of construction 

$8,200. for drilling and completion 

$51000. for surface equipment 

i*.  Operatiuy costs   $1)200. per year 

XIII. Source (s) of luformation anc Pu^lisaeci Reference:; 

Oklahoma State Department of Health 
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WELL PILE NUMBER Ok-? 
wem m 

I. Operating Company & General Well Location 
Nlpak, Inc.  

Box 338 

Pryor. Oklahoma 7^4361 

II. Well location (legal description) 

Location;  NW 1/H, SE 1/H,  Sec. 33, T21N. R19E» Mayes County. 

Oklahoma. 

III. History, system planning, construction & operation. 

The well was drilled In Ocbober, 1966 and began operating 

during the same year.  The well lg still In operation.  

IV.  Qeolofy ä Geov ylroloKv 

A. Regional p^ologlc act tiny;  Gam«' as ok-2 

• 
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IV.  Geology & Geohydrology, continued 2. 

B. Oeologlc description of rock units penetrated by well 

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

(Ground elevation 599 ft. ) (Total well depth !>30 ft.  ) 

Datum for depth measuromont  Ground Level 

Depth   Thick- 
Name        flse   (top)   ness   Lltholoclc Description 

Same as Ok-2 

C. Geologie Description of Injection units ft possible units 
not In use 

Pock Unit      ,^»w -^ . 
Depth Thick-      Character and 

 iifiSS Age   (top) nesa Artal nistrlbution 
Arbuckle  Ordovlclan  397ft. Ujft.  «asslve llwewtone 

D. Englneerlnf description of Injection units 

1. Porosity? 

2. PerswriMntv: 
3. 'rlitinsl  *>09*rvolr rreeture: 

*-    Heserwolr Tannerature 

S.    Ch^tcsl  Chsrieter of »oraatlon Wster:    Ss»   as rk-j 

6.    Reservoir «racture Pre* sure 

555 



I 

XV.    Otology 4 r.tonydroloc«. continued 3 
I.    Ooohvdrotor- • rrtih wat«r oiulftr« in v.einity 

Thttk* 
—Ji»at EttiiL-üua MM— rh—u^i mni 

Wot aval l»bU 

F.    Mln«rtl Rtsovrc»* (ell and IM, eool. MMg «te.) 
Ho wln«»ral r»«oure»t «r» report»d• 

V.        Wtll d^tlKn ana eon.itpi«'** ton 
Ä,    Caalfi«, •.-. irr., ani C«>o«nt 

•HIS. S^Xf-ilLAjUL^L. fit#       g^t of H^g 
^uyfg» 
^ifAJli H-»o    PMK    8 V8ln.     ^8ft.     if". w<t^p 

Itütctlon 
r^rtiund 

OüÄE  "^ 
j««erlba totton Hol«» ccnplatlon ••'•nod; 
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V.    Mtil tetlgn and eonstruotlon. continued 
•.    r^c.era, Ctntralttern. mil head «equipment, etc: 

*. 

VI.    OMeriptlon of turfaee eq^lpnent 
Ä.    Koldtnc tifikt § flow lln«« 

B.    Filtert 

C.     Pui^pt 

D.    Other 

VII. Coree, ••■piet, i : r,r 

A.    Cerlnc 
ias to Recovery 

B. Drillinr Loci 

^^.Sa^ple log 
.Drilling time 

nthtr: 
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5. 
VII.  mm      Cervt« taapltt, | loc«, enntlnu^d 

C.    Othvr lofts run 
^^.Ptilftlvlty  QMM ray-neutron 

9*                                                         T»wpT«tar» 
 C» 11 per  c*»ent bond 
 OthT 

nil. Mftstt Chftracterlstlet 
A.    Industrial froetto  fro» whleh was*.» it dcMvtd 
 yanufa^tura of aiMonla fartlllsars 

•.     Physical  t ehanleal Daaerlptlon       Wnttr and truer artount.i 

ao» fate 

:.7G0piMii r^f.,  ^f?lft^ Oivit.y   KOQ, and pH  M  

C.    Voluaw        J7u. )00cp'l 
■ - mmmm~ * ^  •^•^ • .   - 

II.      Pralnjactloi; •«•aata tr-n'r,:.!       .iklwilnr. and dcilt«entatton 

S8B 



6. 
X.  Well operation I operatlnr, hlatory 

A. Tests 

Tiroo Durat ion Zones tested 
Description of 
test results 

K.9n? 

B. TrtatMtntt 

Zones 
Treated 

or Stlnulatlon 

Treatwent .'fthod 
Description of 

Treatment and Results 
Artjckle *clil nation ifkk  HC1 

C. Injection 

I. Rate 

Date(s)  

ratea 

*a4 

and oreiau 

AV 

res 

•ra,v»— 

»• 

a 

I« 

a 

X 

r.'^r  MailMMI 
• s 
■ ■ 
i • 
• 1 

*. Frossure (well 1 

Date(s)   Mav 1971 

tead botto« hoi«        ) 
Av erag«»_ 

n 

1 
•• 

3
O
0PM  Hsxlisua 

1 « 
1 

•• 
•» 

it 

if ■ 

5SÜ 



7. 
X.       Well operation t operating hlftorv 

0.    Description of onernMng rroprtwft-.     ^"w Hr* 0|C"*  

B.    Operttinc problems:     Tt-Tre vmt a balMup of  Injection 
prgrsary *hlch waa correct^i uy acMIsatlon. 

XI.    Regulatory aapecix. 
A.    Construction requlrtmenta 

B.    !4otltorlng re^ulreMenta 

C.    Fettrlctlor.s ©n ooeratlnp, rroccdure _ _Non<* 
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8. 
XII.  Eoononics 

A. Total and unit costs of construction 
tlOtOOO. for drilling snd coeplfMon  

>1S,000. for surface gqul|»ent 

B. Opsrstlng costs   >13t500. P^r yssr 

xili. SouresCs) of Infonsstion snd Publishsd Rsfsrsness 
OKlsho— Ststs D+partwnt of H^slth      
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WELL FILE MUÜPK^ I^-YO-DO! Ok-* 
STATE —rar 

I.    Op«ratirc CoMoany I Central Veil Location 
United Stat<—   Ponuliori Control,   Inc 
2000 Claar^n r*n;rrt  VuXtc 20)0 South 

Mtlahc^a City. Oklahoma    73106 

XX.    Hall location Uatal tfaaerlptlen) 
l^cfttlonr    gg  1/».  CV   1/».  See.   lt TIQK. R7«.  Kingfisher 
Crun'./.   Okl«h0^f  

III.    Mlatory, tyite-. plannln«, construction t operation. 
Th# MO:1  wm   c.»rt ft'-J lr> M.Q t  n66 and b»rtan op»rat!n<r  in 

Ajguri  y^ th«» na»»   y • ir.     P'v? rrucr.lnr.  Tlr«»? dtncharnc 
lloutd itkfiif rr^m v --','iu'*   Ind^trlag  Intf a-ia!f;n<*il In'.rta 
•     ^   ^   ^11.     •''hr »><••*>   t.   r'Mf-nrtly  rn;t   watft rro>. o'. 1 

id .rm   In iuatt'l^r..  

IV. Geology I Geohydrology 

A.  Regional eeologlc setting;  The w.>n iK located on th» 

east flank of the Anadarko Pa.m.  Th.. strati^ranhin .„^^ 

conEl3tS of Pennsylvanlan to Recent .^nd. shale... *„*  Ume- 
stone. 
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IV.       ueolofy  I Qeohjrdroloftyt  rontlnu^d 2* 
B.     Geologic   v cri'iic   of rock untts p^n-trated by well 

Ho«k Unit   (c-olo^tc   "olurr.  inciuded  -ft |    no^Jt^). 
(Ground rlfytlen    IlCSrt. )    (Totti vtll «i*oth   jjgSj      ) 
Dttua for depth 1——W      Kelly bufhlng USOft. 

Depth   Thick- 
 *K»   (top)   neaa   Itthologlc Dotcrlntlon 

Topeka Pennsylyanlan    35vlft.     luüft.     Ilaettonc 

Hooker ■ 5f^5ft. u^rt. •and 

LeCotttlon ■ • l*Slft. S81f< . liaest ur.e 

Kndloott • kT^srt. MSft. »and 

Cottmce örovf ■ SSTOft. i*5rt. sand 

C.    Geologie Oetertptlon of Ir.Jectton units I oesalble units 
not  In us» 
f»o<?k I'nit 

hmrm 
Ovpth        TMck- 

Age        (top)        ncay 
Cnaraeter and 

Ar-sl nstrlbutlon 
Saaa as above 

Injection  lnt«»nr«l  Wfft,  \o 5570ft. 

0.    Enitlneerlni; description of Injection units 
1.    PcroMtv: H 
2.     Penwr i» liltv;      ?«iQ md 
3. OrlKlnnl O«»servolr rr'fysoret  21QQ v:\. 

!• Reservoir lomr.erature. _ 11S0F 

b.    Cfiomlcal Charactor of formation Water: 

113.000ppni C1P 0roOOppm Ca, 38ppni 30^. Specific gravity 

1.105. vincoslty O.b^cp. and pH 6.5  

563 
6. Reservoir Fracture Pressure 



IV.    Geology l Ceohjrdrology, continued 
t.    Oeohydrologv.  freah water aquifer«  In vicinity 

;; 

Not available 

ThlcV 
Depth nea« Character rnewical Quality 

F. Hlnaral Kaaeureca (oil and fat, coal, -irlnat, ate.) 
Ho glnrral »frourcea ar» reportad In the vicinity of the wall. 

V.   Vail design and eonatruetton 

A. Caslnf, TuMnr, and rrwont 

Hole 
Str.e 

"aa'.r.r or Tub« > 
-!,.»?^ 

Oenth 
5-t 

Tvne 
rf i 

1  Amount 
Cement 

Surface 1?  l^llr.. .   J-55 "'I     lh. 

... 

8 

2 

•./S" . 'inUf. ^O  I u-/- 
Tfitern 7  r/8li . in. T- . 

Injoc i i . i: . 5!.' n. 
m^mm.    r m ■»-  mm* 

— - — -   
Other 

1 ccmpli Describe bottom hoU •Mon n*-' thed :      Per rorat?fi  | <-»inr 1' 11 on 
m 

• ■ 
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*. 
V. Well design an4 construction, continued 

B.  Packers, Cen'.rallzerj, well h<*ad equipment, etc: 

Baker lok-Set Cretreivable) Packer at 35?9 ft 

Cantralltera every 100 ft. fro» H70 ft. to 5570 ft 

VI. Deacriplion of aurface eqj'.pnent 

A. Holdlnf tanka 4 flow Hnaa  55.000 ^al. atablllalng pond 

for awwrijancy uae.  

B. filtera 

C.  Puffpa 

0. nthep 

vn. Corva, sanrler, 4 U>f* 

A.  Corinc- None 

Pro» to 'reovery 

B. Drilling Logs 

^Drillers Log 

_Samplc log 
_DrllUng time 

other- 
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5. 
VII. mm       Cores.   iMpltt,   t   Icfl-s.   continued 

C.    Other logs run 
 Ptilttlvlty  ommm r»y-neutron 
—-s'  Tewpertture 
_JLC«llp«r  CM«nt bond 
_JL_Othor   Uteralo^ 

VIII. Mtoto Character*it ten 
A.    Industrial Process fro« which «tat« it drMvod 

Manu fact ire of n,  p..  computer coaiponenla and oil  and 

■•    Fhyaleal I ehoiileal Dtacrlptlon  mpp» Cl.  .075ppa 
phcnola.  IQppw Cu.  u^ y.  vlccorHy  .^,% temperature 
60^.  :>teclflc  r.ravl'.y   '..     * r   nwi pH   3.98  

C.    Voluao       1^,000 to 300i000 gol.  por »onth 

IX.      Preinject Ion waste treatment        aedl«ent«tl or* 
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X.      iteli operation i operatl.-.'. hucory 
A.    Tests 

vv-<» 

*».    Ar«stK«nts or Stimulation 
liAM 

-l£- _• rr . -.r -f: ._j_ 
porforstod tono    Aoldltatlon 
perforstod sor.«?    .v^rfor Ir.Jcctlcr. 

6. 

Caterip.lrn of 

Osserlptlon of 

530 gal. of 15f KC: 
io,ooott: rw 

Injection rat^s and oreasurea 
1.    F.ate 
nftt.f.\ .    3000bbl/day 

2.  Pressure (well head 

Datö(s)  
botton hole 

„Average nopr^.j Maximum. 

ti 

II 

n 
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T. 
X.      ttoll operation I op«ratlr# hlttorv 

D.    Description of oporctlng pP^Wil     Th» *f>\'* operator  
•pproy'aatt'ly  1^ hour« por <U3r 

£.     Oiporotlm probltti;      Itc prrtlem»  »ere  report^fi 

XI.    Keitulatory aapeets. 
A.    Const met ton reoulrenents 

B.    Honitoi ine rsouiresionts      3 tu  S preaqure  and rate readings 
dai'.y    

C.    Rastrictlono on on^-ratlnr, procedure     None 
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HI. Eeonoalet 

A. Total and unit ee«tt of conttmction 

P. Operating e^i» 

XIXX.    Soure«(a) of Information tn«l Putllthod f»«r»ronc«t 

8to.«> D»pdri»ynt of H^ilth 
U.  3.   Pollution Centre;.  Inc.  - Hrtort 
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VCU. FILE NUftPC* •-(> i-COl k-S 

X.    Op«rmnc C^flp^ny | :«n«ral tf«U Locttion 
Ch»roi<ge Wltro#^n Cowpany  - OfcUhn«»    rdlnane«» Wornn 

Hutfor.'y 

IX. wm location (Ittol doserlptton) 
t^cat'on; 3K ?/tt MW |/>. jUc 3t T^OIi. t»lU, W^y» County. 
OH I •ho».» "■ ——<-u 

III. HUtory. tfttttt pUnr.in«, eonttruetion 4 oprrat on. 
TV»- i«#II ^3 construe'«»! ir Jun» 1,67 »r.u '^ pr^3»ntlY in 
opg r»t 1 ar.. 

570 

IV. aeoloey » Qaohydrology ~~~" " " '— 

A. Feglonal geologic setting:  The well y ig^ M ^ I 
northern nan, of the Ar.an^ guj BaMn. ^ ^  

several la^ge faults near tS -^ -TtT Th<> S ^ "  

^llline or .ranit.. g , g™| gg  gSg 



XV.  (toelorjr 4 a«ohjrdrolocy, continued 2. 
B. Otcloftc «S«ferlDtton of rock units p»n«trated by well 

Nock Unit (p.«olorle Colufin Included yes ; no_X ). 
(Ground eleeatlon 010 r.. ) (Totsl well deoth J12 ft.  ) 
Dktu» fpr deptn —aur*>*cnt  Ground Level mmm__ 

Depth   Thick* 
»—   (top)   ness   tlthologlc Description 

C. Oeoloftte 'iracrfptlnn of Injection units t oossible units 
not In use 

Fock fnlt      0#J)th   T^icn.      Character and 
t«a*te        Ar.e ltoj>j no^s Areal Tistribution 
Arbuokle Ordovlclat.  )^5ft. 517rt.  limestone 

D. Enflneerlng dei' rlptlon of Injection inits 
\%     Porosity:       

2.  PerwciblUtv: 
3.  Original Reservoir rresnure;  200 psl 

'*.  P.eservolr Temperature:  85°?' 

5.  Chemical Character of Formation Water:  37>922ppm TDS, 
gB.O^Qppm 01, Specific gravity 1.026, pH 9.5 

It  Reservoir Fracture Pressure: 
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XV.    G«olecv * ^tohydrolo^v. continued 3. 
I.    O«ohvdrelof.• t fr^nh wtt*r «qatfvr«  In «leSnlty 

Thlev • 

Wot Mvllabl» 

r.    Mln«r«l f)»tourc«» (oil «nd fa«, coal, irtnaa, ate.) 
Wo alnaral  WggMgtgl ar«« r*»|M»rta*l. 

V.        Wall dPilgn g*"i cnnntruction 
ft.    rating. TuMrg,  tr>t r«-««fnt 

Mole 
Site 

'anlnr or TubJnf.         Dcnth 
.. Miitti ft frm*             Sit*         Set 

Tyoe ft Amount 
of Cement 

Surface ,             l^ln. :2r->Vt. 
Interred^       ,             lOln.  lUft. 

Injection ...          ßin- ftfm, 

Other 

Uaacribe 1 bottom hole ccmpletlon m^titod: open hole compl etlon 
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V.    Weil d«slgn «nd concirurtlon, continued 
Fackers,  Cer.traltrcr-. well head equipment,  etc: 

Larkln  ivir^viible packers 

VI. Description of surface eqjlpwent 
A.     Holding tanks ft  flow lines 

B.     Filters 

C.     Pumps 

D.    rther 

VII. Cores,  namples,  1  Lopr. 
A.     Corlnc 
Prom                                      to 

ti 
Recovery 

it 

it 

ti 

ii 

B.     Drilling Logs 
Drlllerr  Log Drilling time 
Sample  log 
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5. 
VII. — Coresi samples, & lo£s, continued 

C.  Other logs run 

 Peslstlvlty   

 SP   

 Callper   

 Other 

_Ga"nina ray-neutron 

JTemperature 

Cement bond 

VIII. Waste Characterlütics 

A.  Industrial Process from which waste Is derived 

 Manufacture of ammonium nitrate 

B.  Physical R chemical Description   lOMppm TDS, 510pp 

SO)!, ^7Qppm total hardness, temperature 80° to 103oF, 

.Specific gravity 1.00b. pH 7.0 - 8Jl 

m 

C. Volume   l8o gpm 

IX.  Prelnjection wast« treatment None 
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6. 

X.  Well operation «. operatlnr hlstorv 

A.  Test« 

Type n^ration  Zonos tested 
Description of 
teat resulta 

None 

Ö.  Treatments or Stimulation 

Trt&tBwnt Method 
Zones 

Treated 
Description of 

Treatment and Pesults 

None 

C.  Injection rates and nrer.sures 

1.  Rate 
Datets)           Averaro I75r!pm Maximum ?nOKpm 

ii 

2.  Pressure (well head X     bottom hole 

Date(s) Average 175p-'l  Maximum ^QQpsl 

ti M 

II 

It 
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T. 
X.      Mtll or«r«tton * cH-r»Uiv 

0.    t*jertpt!on of ' i^ra* • 

K.    Optrttlnr pro:»!!»««:^_ p»rrin«*'i 

A.    Construction r. lufrofitntr 

«ator In • ^o thai;»-« utf*rv»tton ««»nit. 

C.    Scttrlctlor.r on oo*r«tlnr. trocoaur»    MiHaui •»urfa-'»'  \u- 
J»ct!on ^i-*'8nur»«  I     Hntto<l io J50pM. 

rm; 



8. 
III.    Keontwie» 

A.    Total «»k     »«it ctMstn of construction  

B.    Op«rotlnt costs 

/'It,    Sourco(a) of Information and Published References 
OhlahoM State Department of Mealth  

577 



WELL FILE MUMBE^l TW,69,ü21; *-« 
STAT? Permit No.       ÜTO— 

I. Operating Company & General Well Location 

North American Rockvoll Corporation 

3330 North Mln^o Road  

Tulsa, Oklahoma 

II. Well location (legal description) 

Location;  SW 1/fr. SE l/^J. NE l/k.  Sec. 24. T2öN. R13E, 

Tulsa Qountv .Oklahoma. 

III. Historyi system planning, construction & operation. 
Drilling began 9/25/6? and the well was completed In  

October.  The well began operation in February, 1968 and is 

still operating. 

IV. Geology I Geohydrology 

A. Regional geologic setting; The well is situated on re- 

latively flat beds north of the Arkansas Valley Basin.  

Several lar^e normal faults are located east and west of the 

well site.. The stratlgraphln section consists of granite. 

shale, sandstone, limestone, and chert, from'Precambrian to 

Lower Pennsylvania ago.  
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IV.  Ceolcpy & Geohydrology, continued 2. 

B. QäOIOCIC dejcrlctton of rock units penetrated by well 

heck  Unit (Hecio^lc Colur.n Included -yes ; no   ). 

(Qround elevation __) (TotaJ well depth 3100 ft. ) 
Datum for depth measur^rocrt K.3.-above caslnf flang? 11.5ft 

Name Age 
Decth 
(top) 

Thick 
ness 

Verdigris 
Lithologic Descrlntion 

Pennsylvanlan  ^22 llnestone 
klnner through Fayetteville" ^60 limestone, shale & sandstone 

Mlsslssipplan lHHS limestone and shale 
Woodford 

Tyner 
Devonian l^TO male 

Arbuckle 
Ordovician 1722 landstone 

1800  1190 dolomite 
Regan Cambrian 2990 sandstone 
basement 

i 
PreCambrlan 3100 granite 

C.  Geologic DoscripLlun of Injeetlon units ft nosslble units 
not in uso 

Rock Unit      n    .. 
Depth 

Name Age^ iS9£}  
Arbuckle     Ordovlciaii    l800 

'i'ilrk- 
rier.s 

Character and 
Areal  Distribution 

Regan 

1190 limestone and dolomite 

Cambrian 2990 
 regionally distributed 

JLIQ_. 
sandstonp - regionally 
distributed 

D.  Engineering description of Injection units 

1.  Porosity: Fracture and solution porosltv 
2. Perm« ab 3 lit v:_ 

3. Original Reservoir Pressure: 

/*.  Keservolr Temperature 

5.  Chemical Character of formation Water: Saline 

6.  Reservoir fracture Pressure: ^ SOOpsl 
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IV,    Ovolofy t t:*o^4role^%,  conitnia^a i 

t.    1«oh.4r.»Ior", frt« »-. wfttvr «nitfcrs lr vtelnlty 

TMck • 
^SnilL.iÄÄ« L^fJl«^! rr-rgigal Quality 

MotayttliaMp 

W,    Mineral Peaourc^s  (oll und pas.  coal, »irlnea, etc.) 
Oil  an>l ^a:»  Is  cxtr-r .• • v. roüuc^d  In  the area.  

V.        Weil dtoslga tnd constniei .on 
A.     Tasinr»,  TuMny,   -in»  Cenenl 

SIM w^Ü'f rJ'^^-       . nepth        Tyoe & Amount 
   -.^ 5—Äiüid      CIS« tpr of   r.time\Y\t- 

Surface  1.3 3/4" ,  /,,„  j..,,  r^:  
     ' 'L...;.'li Hr;  28bsks reg, portla 
Intermed.  circulated to surf 

l-iaiJ-ss.. """ r^        T^TT-T^ri - -1!1   1B06' }25ft?  PQPmix & 
Inaction       light, cement clrcu 

Describe bottom hole ccmpletion method;.._open hole'oomnl.^^ ^ 
from 1806 to T. D. ~~    "  
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V.  Well design and construction, continued 

B.  Packers, Ccntrallzer?, Mtll h^ad equipment, etc:  

j-akor n/>dol A tp?.nlon packer con.-tructed of Carper.tar 20  

alloy and n noft fly car packer element Packer set In the IQTt 

Joint of rarp«^ntar 20  Tin. ca^?n^.  

VI.  Description of surface equlpnent 

A.  Holding tanks I flow linen  IQQ^OOOgal. horizontal above 

ground storage tank.  

B.  Filt-ors  Mono 

C.  Funps  2-j00rpin g ISQpsi centrifugal pumps 

D.  Other 

VII.  Cores, samples, i Logs 

A. Coring - none 

Prom       to Recovery 

B.  Drilling Logs 

 Drillers Log  Drilling time 

_X Sample log  other:  
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5. 
VII. .-      Cores, samples,  l  lo«a, continued 

C.    Other logs  rur 
.JL_pes'stlvlty-rhort normal      1 Gam« ray-neutron 

 or  Temperature 
JLSmper X    cement bond 
 Other     Sldewall epltherruil  neutron,  mlcrolo^ 

VIII. Waste Characteristics 
A. Industrial Process from which waste is deMved 

 Rln3e water from rre-tond ji'-ocosglnp line 

B.  Physical ft  chemical Description  Not avallablo 

affluent contains hoxavelent chromium. 

C.  Volume   Total (Acid and alkaline linen) volume normally 

■äV££M£s_85lL0.00jral. per month (21 days - 1 shift operation) 

IX.  Preinjectlon waste treatment  None 
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1.     Hell ofwatton I or*r«itrr Mt««*!-« 

A.    :« 1*. 

TlPf. 

ijUllLLlllL 
i^causa. • r.-..:! v-j 

Ar. tiekl» 

t UCk >' 

(. 

^«crlptl«m of 

• f.^r »cld "rrjitBÄnt 

ll&*J- —^. «l 

»ft#r ?nd   ..id tr»ftiw»r.t 

^Li | : ! 

ü.    Trttt»»nit or r\l»ul»tlon 
Dvpcrlptlon of 

Tr-atr.ni  tnd Mmlt« 
Artucklc a^Mlfiod rracturoü    l,r^«»l.   16S HC1 *29pm • !^ps« 
Art uckl«* •cutityo frtetuM>4 10,000^1.  151 ifl »»^oer» #  isop» 1 

C.     lAj^eUwn rttii «Ad nr^'nui**» 
l.      HU" 

OAtod)   Sine«*  opOfttiVi Avorir^ ioo-l^O^tltfnuM 
—TrrirT ^      „ 

bottos hol* 
Dato(<)   Sine» orcrottor. A^i*»^«»     TH'tt      »Uli 

M t fJntt ~ i 

•      ____^^^^^^       » —— ^ 
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X. Well operation t opentlnp hlstorv 

D.  Description of operating programs:  Pumps are controlled 

by level controls located In the horizontal storage tank. 

8|8tein 1J  corrlotely auiomatlc.  Woll nnnulus Is equipped 

with high pres-.urf alarm. "" ~~ ^"""^  "" 

E.  Operating proPlem3:_ No pi,oM>m3 were reported. 

XI.  Regulatory aspect r« 

A.  Construction renulfernents Notie at time of construction, 

However, the Oklahrina Water Rosourcoa Board has Issued technical 

order 200-1 which becomes effective November l^t. 1972 *-~~"'~~"~" 

(Industrial Waste^^Dlsj^osalWenR^ %  RegulaUong) 

B.  Monitoring requlrement,:5__'-->0('£t,. monitoring well nearby 

C.  Restrictions on operatlnc procedure None reported 

sstf 



8. 
XII. Economics 

A. Total and unit coats of construction  

Total Cost - $186,000.  

B.  OperatlnR costs   Estimated $ Jt5/1000gal. 

XIII.  Source(s) of Information and Published References 

Oklahoma State Department of Health        

North American Rockwell Corporntlon 
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PILE mrmtm i^l"70-012 0k-i 
gfjmr" —mr 

Operating Company i General Well Location 
Kerr-MeGee Jv^rporatlon - Clmarron Facility  
Kerr-McGee Building 

Oklahoma City, Oklahoma. 73102 

Well location (legal deacrlptlon) 

Location;  NW 1/4, SW l/A. Sec. 12. T16N, R6W, Logan Countyy 
Oklahoma 

Historyi system planning, construction & operation. 
The well was constructed in October 1968 has not been put 

into operation.  Little information Is available, since 

Kerr-McGee has not applied for an Atomic Energy Commission 
License.to operate lhir._wQll. 

Geology | Geohydrology 

A. Regional geologic setting; The well la structurally 
located on the northoast fl^nu of the Anadarlfft g ^ — 

regional dip is  toward the «outhwest. Thp i^S^  
section connms of P.rn^n g ggg beds nf ^—T 
limestone, and dolomite. —"^^ 
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IV.  Geology & Geohydrology, continued ^ 
B.  Geologic description of rock units penetrated by well 

Rock Unit (Geologic Column included -yes i no X    )« 
(Ground elevation )  (Total well dapth 2078 ft.—) 
Datum for depth measurement  Ground Level  

Depth   Thick - 
 Name Age   (top)   ness   Lithologlc Description— 

C.  Geologic Description of Injection units I possible units 
not In use 

Rock Unit      Depth   Thick-      Character and 
Name /\ge   (top)   ncos Areal Distribution 

Wolf camp Pern I an  

D. Engineering description of injection units 
1.  Porosity:       
2. PermcabllJtv: 
3.  Original Reservoir Treasure: 

*». Reservoir Temperature: 

5. Chemical Character of formation Water: 

6. Reservoir Fracture Pressure 
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XV. Qeclogv h,  Gechydrology, continued 3. 

E. Oeohvdrology, freah water aquifers In vicinity 

Thick- 
Name   Depth neow Character Chemical quality 

Not avallablr     - 

P. Mineral Resources (oil and gas, coal, brines, etc.) 
No irlneral reaourcer nrn  reported. .  

V.   Well design and construction 

A. Casing, TuMng. and Comc«nt 

Hole    "as'.ng or Tubing        Depth   Tyoe ft Amount 
_________ Site Wolr.nt 4 grad>-     Sise   Set of Cement 

Surface     

Intermedj 

Injection 

Other 

Describe bottom hole ccmpletion method: 
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V. Well design and construction, continued 

B. Packers, Centralisers, well head equipment, etc 

VI. Description of surface equipment 

A.  Holding tanks & flow lines   ^ holding ponds with a 

total capacity of approximately 4,000.000 Kal, 

■ 

B.  Filters 

C.  Pumps 

D.  Other 

VII. Cores, samples, a Logs 

A.  Coring 

Prom                to              Recovery 

»» 

it 

ti 

i» 

B. Drilling Logs 

Drillers Log               Drilling time 

. , Sample IOR                   Other: 
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5. 
VIX.  mm     Cort», »tapUs. ft loc«, oonttniMd 

C.    Oth«r legt run 
 ^Rtslttlvlty  OMM rsy-n^utron 

 Callp*r  C9mfi% ion« 
 Othsr _,  

VIXI. Waste Characterlttlc» ""^     " 
A.     Induatrui  Proc«tt  fro« «hleh «Mt«    • de Mwd 

Manjfactur» of naclear fu»l —t»ri«l. 

».    Phralcai  ft ohMieal Dtaertptlon       Liquid proc»t« wattaa 
contalnlr.^ a«»MttuR fitioPid»t  iwoni j« nUra».»,  li^.olvyd 
aianonla. nitric actJ.t  arH trac^B  of uranit». and plut^nluii. 

C.    Voluna 

IX.  Pralnjtctlon «tat« troatnant   r>ntrifugin^. anlor >«c^7 

 and riltrfflM9n  
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X.  Well operation i operating history 

A. Tests 

Typ» Duration Zones tested 
None 

B. Treatments or Stimulation 

Zones 
Treated 

6. 

Description of 
test results 

Treatment Ziethod 
Description of 

Treatment and Results 

Jtaos. 

C.  Injection rates and pressures 

1. Rate 

Date (s) Average 

2. Pressure (well head   

D»t« (s) Average 

Maximum 

it 

bottom hole. 

 Maximum 

»i 

II 

H 
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7. 
X.  Well operation & operatlnr hl?torv 

D.  Description of operating programs:  

E.  Operating problems;  No prohlemn were reported 

XI.  Regulatory aspects. 

A.  Construction re<iulronent3 

B. Monitoring requirements 

C. Restrictions on ooeratlng procedure  None 

soz 



8. 

XII.  Economics 

A. Total and unit costs of construction   

B. Operating costs 

(III. Sources) of Information and Published Peferences 

Oklahoma Department of Health 
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WELL PILE NUMBER IW-70-011 Ok-8 
STATE  üfliPl  

I. Operating Company & General Well Location 

Kerr-McGee Corporation - Sequoya Facility 

Oklahoma City  

III. Hlatory, system planning, construction ft operation. 

The well wan conatructed in October 1069 but is not yet In 

operation. Tho  wagte in presently being discharged Into a 

nearby river. Mttle information is available becauae 

an Atomic Enoiyv Comn^^ion llccnae to operate thlo well 

has not been ^rante ' to K^rr-MoOee and further details are 

considered confldcntlal at th';- tine by the AF.". 

SM 

II. Well location (legal description) 

„Location: NE VH, St-c. 21. T12N. R21E. Sequoya County.  
_0kla.vioma  

IV.    Grolory * Oeohydrology 

A.    Ktcienal feoloflo aettin»; The well y w»^ ^1Tri1n thm 

icrar.lte. sand^tnnf»    11*»«-»^. » 

^  ^ower ^er.n9y\ven^.^n^77  "  ■  



IV,  Geology & Oeohydrology, continued 2. 

B. Oeoloßlc description of rock units penetrated by well 

Rock Unit (Ceolo^lc Column Included -yes ; no X ). 

(Ground elevation )  (Total well depth 3100ft.  ) 

Datum for depth meaauromont  Ground Level  

Depth   Thlck- 
 Mft"1» Age   (top)   ness   Mthologlc Description 

C. Geologic Description of injection units I oosaible units 
not in use 

Rock ''nit        
Depth   Thick-      Character and 

N>m* Ai£e   (too)   n^a Areal Distribution 

Arbuckle    Ordovlclnn      massive limestone 

D. Eneincering deacrlptlon of Injection units 

1. Porosity:^  

2. Perm» uill tv:  

3. Original Reservoir Fressure: 

*.    P.eservolr Tesmeratur«: 

5.    Cnvnieal Character of formation Watar: 

•.     <- -pvMr »ractur* Pr^^surt: 

:m 



IV.  Geology ir Geohydrology, continued : 

E.  Geohydrology, fresh water aquifers In vicinity 

Thick- 
 Name   Depth nesn Character Chemical Quality 
Not available 

V.    Mineral Resources (oil and gas, coal, brines, etc.) 
Oil and gas are produced near the disposal well. 

V.   Well design and construction 

A.  Casing, Tubing, and Cement 

Hole    basing or Tubing. 
, .   . Size    Weight & grad- Size 

Depth 
Set 

Type ft Amount 
of Cement 

Surface 

Interned. 

Injection 

Other 

Describe bottom hole ccmpletion method: 
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I 

V. Well deaign «nJ construction, eonttm*»4 

B. Packers, Centraliseri. mil  -eal enulpmnt, «tct 

VI. Description of surface equUawnt 

A.  Holding tanks 1 flow Un«a *  sludc* olt». a el*rir\mr 
lagoon, and an evaporation lafoon 

B.  Flltcrr 

C.  Pumps 

C. nther 

VII. Cores, samples, I Logs 

A. Corlnc 
FrolB              to             Recovery 
M 

^^—"" 

«• 

•1 

P.  Drilling Lofs 

Drillers Log              Drllllnf tine 

 Sample log              r»th»r: 
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VII. —  Cores, samples, & logs, continued 

C. Other logs run 

 Resistivity  _Ganmia ray-neutron 

 SP  Temperature 

 Callper  Cement bond 

 Other 

VIII. Waste Characteristics 

A. Industrial Process from which waste is derived 

 Manufacture of uranium hexaflouride 

B.  Physical R chemical Description  Clarified lime effluent. 

treated hydro-fluoric acid scrubber waste, coollnp; tower and 

boiler blowdown, domestic waste, and waste treatment brine. 

C. Volume 

IX.      Prelnjectlon waste treatment       lime treatment 
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6. 
x.  well operation K  optrttlnß history 

A.  Tests 

Ju*. DuritIon /ones »»».steci 
Description of 
teat results 

rt.    Tromtmtntt or StXiftttl^tlon 
zonta 

Treated Percriptlon of 
 Trc^f BK ! nt ana WysuUa __ 

c.    in.'eciioi, i it«a and pr<*:!SMr#s 
i.    Rat« 
Dat«(9) verni J^axlmui»^ 

?.    taasurf (troll hoad 
D»*« < «J   Averac 

i. 

 jbottoa hole 
 KMIMM 
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X.  Well oporaiior; K  o^epatin-* hittopy 

Dt  Lescrlptlon of operftt ng prj^ram^ 

7. 

E.     Operatlnc problems;     No problon^' w*?re reportfl. 

XI.    Reguiatory aspects. 
A.     Construction reiulrprrnts 

B.     Monitoring requirementa 

C.     Restrlctior.s on ooeratlnn rrücedui'« 
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0. 
XIX.   i cono.T.«.:., 

A.   letal .uio ai.iv cc-t» of  SOBSCCOtttigii 

i..  O^cratii.'j coats 

XIII.  iiourcuO)   of Ii.torrv-.tutn .tr.^   .u.Ai^^t, .'cforcnc 

Oklahotna St>tg  Pepgrt—nt  of Hr-.-iH h 
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••••Ma«      ..^w      ..w  —-■' -313 

2.    Op.   .,   .    ..   .a..y i C:r.ircl '..'ell Location 
urt... .    ■vioos 
• .       ... 

. - . - itloa (1  1 d«toplptlon) 

  .:. ..-...'.. 

III. 
  ■■'.'.:..■. on Au  • :i, 1,070 .... 

IV. Otology .'.  Gochyc.-'olojy 
A« Moglonal goologl« setting:_ * '.\ :z  1 

'- ^_        •    :. and :.:•: r .   .'■   1.. 
*i U «*» * C V4      . • ,* • •       .  . 

«*,..-       •> WM 1 

. 

■  ■ •-xr.i.r.  tnä Persian  *:.'. ^-r.,*. 
L". C   flOloi 
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IV.  Oeolocy & Geohydrology, continued 2. 

B. Geolocic description of rock units penetrated by well 

Rock Unit (Oeolop;ic Column included--yes ; na X ). 

(Ground elevation 1108 ft.) (Total well depth 1272 ft. ) 

Datum for depth measurement  

Depth   Thick- 
 Name fir,e        (top)   ness   -Lithologic Description 

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

Rock Unit      Depth   Thick-      Character and 
Name Age   (top)   ness Area!» Distribution 

Red Beds     Permian 1216ft.  22ft.      red and gray shales 

D. Engineering description of injection units 

1. Porosity:  

2. Permeability: Impermeable 

3. Original Reservoir Pressure: 

1« Reservoir Temperature: 650P 

5. Chemical Character of Formation Water: 

6. Reservoir Fracture Pressure: 
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• • ... - ^ 

....... .   .  .-.-.  •>  • .. 

5. 

B g '■  •■  r. J-55      ' .':-  / • . '   •   . 

.-• 
z ■ ' 

»   \ 

A.    Casing, 

Surface 

■ 4 -« 
Depth       Typ« I •-"•—- 

■■■/■•- - 3 "    /   ' 7 

Ir.tc .■'/■•.•- .■'/•. ■ \, 

f)' y a i 

at i"2    ft, v:,j.-    ■: ■ -;- ■-    i]   ; ■.. 
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p u 

. - 

■.c   /   • .• 
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VII. —  Cores> samples, & logs, continued 

C. Other logs run 

 Resistivity Gamma ray-neutron 

 sp  Temperature 
_x_.Callper  Cement bond 

X Other  Contact 

VIII. Waste Characteristics 

A. Industrial Process from which waste Is delved 
 Effluent from petroleum well services plant. 

B. Physical & chemical Description  The waste con.-Itr. of 
fresh water and cement slurries 

viscosity - 1 to 70 poise 

temoerature 50 tc i 90oP 

SDeciflc Kravitv 1 to 2.5 

DH 6.5 to 11 

C. Volume  5^00 gallons per week 

IX.  Prelnjectlon waste treatment  None 

BOB ■ 



r 

.*. .„.„.'. 
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7. 
*.      Wtll op«r«t:on 4 op«nicin^ hittory 

D.    Otteriptlon of owaUn* pro&rMm    Itijtction of *%et9 

1.    3p«rat2nc prooioaa;    n «rting ooowroo duo to lar» 
pert:   Ufi  mcr^:       :   .•   .,    To   .crf.r^i :>    . .     . 
Wl anlltfj out ono roatorod. ——^-^——^ 

U.    lloguUtorjr otpoett. 
A.    Cofutruetloo roqulr«n«ntft 

B.    Xonitoriiif re^ytr^iontt 

C.    Kottrictloru on op«r«tlnc trceva+r*     v*$'."^-.    .-:*■    -.  ■ 
Jootioo ggggggi U  jOOO pol.       *" M 

«OS 



• •   •»■.-,... 
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-.    -. -.-.-..      ».w... 

• •  -: :"-     1 -- — -.. .   

_,. 
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WELL PILE mmBB*                             Penn.  Permit Pa-1 
STATE1 LS -BE A -1 —mr 

I.    Operating Company ft General Well Location 
.1 one a  K La i^illn 31 e e 1  Co cp. 
A3 Lquippa.  Pa. 

II. Well location (legal deacriptlon) 

Location : Be ave r ^Co. , B Q rough Twp . 9300'N ^tO0 35* 

      30'10' E 80° 15_" 

III. H.lptory, system planning, construction & operation. 
Pcmit application -• 10-8-59 

Fernlt granted 10-6 

Well spudded - 8-10-60 

Well completed - 9-12-60 

Injection ntarted - 4-10-61 

The well was originally completed in the Orlskany 

Gcindstone.  Beoause of loss of injection capacity, it was 

recompleted in t] e Hamilton Shale and Tully Limestont 

In 1968. 

IV. Geology S Geohydrology 

A. Regional geologle setting; Upper Pennsylvanian bedrock 

SSmlltllDZJ^^^-j''  sequences of shale, siltstone. sandstone. 
■■L4l?-estone and coal.  The well is located in the Aonalarnian 
-kas.ln__at. the north end of the pitchinp: PittsburKh-Parkersburt- 
syncline.  
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IV.       rteology 4 3eonyürolo*ry,   -mf rj#J 2. 
B.    Geologic d«7crirt:c:. of ruck units p*n«tr*te«l ty wvll 

Pocic Unit  (^«olofle Colur    ! ^c 1 U<»<1 -y»t |/;    no        ). 
(Cro>:nd olovatlon _ y/'jf/      I    (Tctol Mtl <i»Pth   j-WZ'    ) 
Datuii for dw»pth ».eirurrKt^nt 

■ f-p •        Thlek- 
. ?laae ARt        (tg>a)       ti»t«       I.itr\oloKlc Dosorlptlon 

C.    Csologtc Doocrlpucn of Injection unit« I nraalbl« units 
not  in u?« 
Pock Untl ^    *.w        -^ ^ Tenth       TMek- Chnrsctsr snd 

4 p *£• i$ v.^ ""   * Are t!  r isitiiMiipn 

TM'ty '1 " J4is_ Uaudm 

»Vi if40 
D. Fngineerln« oeioriptlon of Injection units 

1. Porcal ty: Onp-m*        *e.   y/^  ^^ /, $^ 
2. Per^eafenitv.'^jr^ £.* ^.^ 

kmiUMUfaoukfL 

-JSZ'jdf'.^'CS 
4.     RtMWVtf  '•f"'* ^riiu^«. t^^^^^y^^^ 

5.    rh,.,,^ c^rsct^r of foration Vstsr;   ^SSJOBSL 

6.    ^er-ervolr »'-ictjr? Prctsuro:        ^JMfl      -'v/fV 

«11 



IV.     Qeology & Geohydrology,  continued 3. 
E.    Qeehyftpology; trenh water aquifers in vicinity 

Thick- 
^ffiS EtePth nesn Charactey Chemical Quality 

je3^5ttflE^  &as£ iäsdbn tM&S&SL      '   ^^ 

F.^   Hineral Hescurces  (oil and gas,  coal, brines, etc.) 

t*** nt> j   gn   uftlfs—im^c ktt**   drilled   ih 
 BjUültJC. Ce.UJO±fL ;  

/.   Well design and ccmatructlon 

A. Caning, Tubing, and Cement 

Hole    CAtins or Tubing:        Depth   Type & Amount 
'i£S Weight & Rradc ^} ^ Sl^e   Set of Cement 

Surface . ZQ"        7j' 
mtarwod. /sß     M/P 

iSL—MSäL 
*******    7 * Jg7/ ! 

Other 

Describe bottom hole completion method: OAJ^/^   Ao/f 
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V. Well design and construction, continued 
B. Packers, Centrallz^rs, well head equipment, etc:. 

«. 

VI.    Deacriptlon of aurfaco equipment 

A.    Holding tanks ^ flow lin^o       ^ o^y CaMMjfe yttgAflg 
 £z&As:  

zai 

B.    Filters _ ^.^^^  f>^ jSß&Z&dZL &&&& 

D.    Other 

VII. Cores, sawplon, & Lo^s 
A. Coring 
Prom. s-^ffp '    _ to S2 77'          Recovery 

/' 

J-fSf' S42? ' d' 
1' 

B, Drilliag Logs 
^^Drlllers Log 
«^Sample IOR 

Drilling tine 
Other: 
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5. 
VII. mm      Cores, namples,  H  ioca, contlnuod 

C.    Other loi/.n run 
«^ neoistlvlty «^ Oamrea ray-neutron 

...ff/ffP  ^Tomperature 
jk^Callpor i^ement bond 

 Othof     ^afcgd&g  
VIII, Waste Characteri&tley 

R.    Induitrlal Froo«8l frow which wnate Is derived 

jgfedyiMQ&fa t}JP/&C?&J2&& 

D, Phyairnl I ehemloal Desorlptiim 
//, ön, -/o% 

-> 
> fÖij - A'? ^# 

C. Volume //./f. 

IX. .  Preinjection iraato trtatflMmt 
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6. 
X.  Well operation I oppratlnr, history 

A. Testa 

Typ* JESjESliSS. Zonen t'TitceJ 

£>jry j6L/btX jQ&m£ma£fL 

D.    Treatm^nti  or !:tiinu1nUlon 

Treatinpnt Method 
ZonoB 

•rrv'rttoti 

jSkXJ&aaai. U\i. &* /\/<v- S'-.-rCx  

Doticrlptlon of 

• T/Q'J^ STOP    s&4or 

Ofacrlptlon of 
Treatment And Ronults_ 

^Bflo^Mai dgfiteAttOJCtt^ 
J*,i**fl**/*fO A   IZA . / .^^ ^M^iiMLtfLiedeiät S /fc/.. 

C. Injection ratoo and presaurea 
3. Hato 
Datc(n) A/4. Äverape jQQ tyl* MaxliP'tin 

tr 

II 

bottom holt 2.    Proaiiure (well head      tSr 

Date(a) ^/^ AvorngeatOO^a   Maximum 

" "    HtQQ pfrt        " 

r 

n 

ii 

n 
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X.      Well operation * operitl.»* history 
P.    Dr-amptloa ol* ooemtlnjr proprame:  

7. 

. -Jtf-j'PüO  

E.    Opcrtitlng prdbl—t:     JgJ'A^.K, ^T    ^A.^   ^l A^__ 

XI.    Re^.ulai.ory aip«cts. 

A.     Conatruction PftquiVWMnta 

B.    MonU.rlnK fqutr-tnt,    ^^^    ^^^ ^^rrl^ 

C.    Rectrictlona on ooi-T^tlnr. r-rocedurc 
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8. 

XZX.  Lconomics 

A.  Total and unit costs of construction 

^..5" sn/Z/to/? /o/jf/ - ss*r/esa6s7& jgfl^agSd&gSB 

■^g /^g. 

L. Operating costs  ^^O OOO    7?s4 

K 

VIII. Source(s) of Information and Puulisned Reference: 

&*s?<?-  Sj&tee&aasit tdL^^ii^^sjss^s^L. iS&&&*r&*' 
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FORtMATlON TO 1 '> _- .< VIVMA-XAY   1.00 

J.    |    L.    i'l:  j v  -al    V>f t I 

S via lorn.   Group,   Forma tj on^   Mc rrb/;r. 

Quaternary lysttM 

Pennsylvania System 
Allegheny  Gro\ip 

Vanport Litres tone 
Pottsville Group 

Mississippian System 
Greonbrien (.'iroxip 
Pocono Group 

Berea Sand Zone 

Devonian System 
Upper Devonian Series 

Conewango, Conneant and 
Canarioway Groupn, ',tc) 

Middle Devonian Series 
Hamilton Group 

Tully Limestone 
Onondaga Group 

Lower Devonian SeriM 
Oriskany Group 
Ilclderberg Oreup 

k 

Total Depth 

Top Be» ♦•^TI 

92 

1,032  4#97U 

•i,4.;3 

Thickness 

92 

92 450 358 
92 21* 1P3 

208 218 . »0 
27S 450 175 

450 1,032 582 
450 175 15 
475 1,032 <M 
960 1,032 72 

3,946 

•1,978 
4,978 5,225 247 
4,978 5,024 46 
5,225 5,388 163 
5,3fiR - 

3,388 5,425 37 
5,425 - 18* 

618 



wEi^ Fiit NU»:BI:« 
"" SOTI      LS-BRX-1 

1.    Op^rÄtlrg Oortipai.v  ». Oeuerai Well Location 
~■''^■jiortr' f ^H:«*^ Cü 

' la«-. Va. 

Pa-2 

II. W*ll location (legal description) 

I.o--r.t!cn;  Kr!-- :c.f ^jty of Kri^, ^0 Oß' ^3" W, 

 30° G'j' K/' N  

III.    Hletory» aystetn planning,  construction ft operation. 
_W *:i  r.pudicä -  l/jU/6.^ . 

Wrll   ..vnipl^t'.-d  -   \CJJL 1 
:r..!ecllo:    . j ar-v-:i»   -   j/<< ^ 

IV,    Qeclogy | Geohydrologv " 

A.     Rctslor^l peoloclc acttlng: .   At  foot  of Portale Escarpment 
Qlaclal drift   (glaciated Allegheny Plateau).    Devonian   fiipp^^ 

~2i*l-*.*\. .■ll!'--i.     r.trlko  about; T.:ast  low dlD to South next tQ 

lake Erie  on possibly  a hlrhor lake  sta^e beach.  
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IV. Geology & Oeohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 

Rock unit (Geologic Column included—ves f^; no   )« 

(Ground elevation g^9'    ) (Total well danth JJM   * 

Datum for depth measurement 

Name Age 
Depth 
(top) 

Thick- 
ness Litholopie neeerlptlen 

fr/'y gkMamaa: äMl €3. Ameitfert. 
teusamtäa /ft 1. ^22 aA*& 
ikammm   dftM \ Jtf^J JtMtiamtL^ätBt^ 

^MJmdü        jütoem—isal   sis' 

<»4 

0. Geologic Description of Injection units I oossible units 
not in use 

Hock Unit 

Name       Age 
Depth 
^top) 

Thick- 
ness 

Character and 
Areal Distribution 

D. Engineering description of injection units 

1. Porosity:  

2. Permeability;        2300 sttt/.   -  c9/01/9AJ */*/**'*<** 
3. Original Reservoir Freseurc; 9CO* 

4,    Reservoir Tercnerature uAlA. 

5. Chemical Cliaracter of Formation Water; 

% /**€/* J.09      fa A/* C/ /0>04     H AfC/ O.TO 

6. Reservoir Fracture Pressure; A/.A. 

620 



^ 

IV.    Otelogt I 2*ohyJr«lorv» eonf ru»#a 9* 
t.    ' cohydrolof«; frmh w«t#r mulferi in vicinity 

MW        Dfnth    rt^n CÜAriSLUr y^f|flal Ctt«llt>  _ 
 MJL - 

P.   Hlnerfti r.tsourcr« 'eil and KM, eo*l, prints, tto.) 

V.       w»il dttl^n ana conatruetiun 

Sufffy» 4Ö*       J/'+O AS ^ 

>n5-' ^.         "J             ^    ^       ^   ^ y         #/06' /n***, 

Cth^r 

Dcterlfc« bot tos holt coftpletton iv»thod: 
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f.    Vtll 4«»lfm ir4 eon»tn»etlOfiv ecntln«*« «. 

VX.    Ot«eriptlon of tarfte« «quip^rnt 
A.    t'.ildlfi« tanks I flev liiwt _ 

B.    FUttrt _yfr^vjr^wr/-oa- 

0.    Ot»i*r 

VXl.    Certt, ••uaplcs, I Lor- 
A.    Cenn* 

•o Meov«ry 

B.    ^ruling l Of. 

StPpi« log 
„nmiinn tu 
Othtr.  



VTX. —     Cm**, Sftftpl*», i lofat continued 
C.    Othtr lor* run 
„^frtftntri«/ t ySnuim* ny-neutron 

. —•'  ^T«iBp«ratuM 
„^^Callpwr  Cement bond 
 Othtr. t^Ac//^ .^^»gg  

Vlii. ii«»tt CnwectTt^.lea 

5. 

A.    2n4ttttrUl frooett fro» «Mch wiiitt Is dtrlvtd. 

•.    Fhftleal * epical Peecrir.tlon     ^^^^r/« ^Xjjft ^frsjy 

?i<'f»T <£—"7o fry//     cU&OÜk tO*y/ 

M£. JfC'**' jitAs»4 
C.    Volu*« 

^^f.:. v: 7ryi//. 

II.      fretnjtction •♦AM*» «.rpotir.cnl 



X.  Well operation & operating history 
A. Tests 

6. 

JExai Duration Zones tested 
Description of 
test results 

B. Treatments or Stimulation 

Treatment Mfethod 
Zones 

Treated 

^weSZtitJ-oorf .-*?/<■/ 

Description of 
Treatment and Wtsults 

/3=vrs JteA,/?^ jpf «/ 

/<*AA/^/*>/r* &> J/OO je%Tfj 

C.    Injection rates and presBures 
1.    Rate 
Date (3 ^-.S^alZ^l Avera? f» AOO. ow^ftoklmm 

botton hole 2,    Pressure (well head   

Date(i)_Uc^^a£g--_-Ave^ar.e   /^OMr^Maxlsium jzyoas/j 
) 

Scccvn. VQ/. fo J</fy /, /9 7/ - 446,4St, TOO o*/. 
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I 

0.    D^torlp*.  an of dr^r«t!n4 

t.    ^r#r«tirr orotloat 

wet /fcttctC 

KI.    Rtfuutorf «tpoct«. 

cjAoetf 

cOBBaaXL 

C.    »••trietioas on OMratton f.roo^ur»   flfaMi >** 



XII.  Economics 

A.  Total and unit costs of construction      gg / %&Ps OOP   jOf 

L.  Operatit.g coats SSO.OOo   f>. y4.     Jtur/k 

XIII. Source(s)  of Information and Published References 

Aaaytdk—ttl   ^zuv/^y^/!^ of ^y/msHiTH»,*/*/ fPrewrsr** 

6S86 
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WELL PILE NUflBER Penn.  Permit 
STATE   ERI-109 

Pa-3 

I.    Operating Company & General Well Location 
Hammermj.ll Paper Co. 
Erie,  Pa. """""    , 

II. Well location (legal description) 

Location; Erie Co., City of Erie, H20  08» 33" N, 
.■■ .. 80° 02' 52"  W -.-.-.---—.—- 

III.    Historyi system planning, construction & operation. 
Well spudded - 7/30/6^1  
Well completed - 8/^9/6^ " -—------------.-.-«-.. 

Injection started -  1965 

IV,    Stelogy s ßeohydrology 
A.    Regional geologl« setting;___ At foot of Portage Bigü^mt 

J^^^±l*£^„Illte™.     Upper Devonian  shal^lT^  
^£>M'    Strike eastplowdlp to aoiifeh. ~"" r—r— 
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IV. Geology k  Oeohydrology« continued 2. 

B. Oeologlo description of rock units penetrated by well 

Rock Unit (Geologic Column Included—yesj/_.i no   ). 

(Ground elevation 6SO'  ) (Total well dentn S972'     ) 
Datum for depth measurement 

Name Age 
Depth 
(top? 

Thick- 
ness Lithologlo Description 

jgftft^ahtM^Blfc   Grf'   jfrnS^K   /•??*' tSSbdL^La^L 
Qmamam DtiS,     /39ß 1— ^tftf , damfarc. 

//s"ttAx?c. flfatf 

jaiaf tiaitiatt ^zj^i .iza: <%<#<** msfaL ik****> 

aAaAjM Qm^Mg ^9<s; i^L j£/e/a/rf//& 
A-^t/Cbssr* J&Z&'ttT.-SJ&ä 1 
/frl f/narr Cmatesfi   s9/* 

JUAL 
JXLL 

j?a/crt/'/SL. 
jBaadaSaGB. 

•t/o*/r/9f* **•    Oeoloßlc Description of injection units & ooasible units 
^ not In usp 

• ^i' Unlt DePth       Thick- Character and 
• **g/ Name Age        (top)       neoa Areal Distribution 

J3*S*-J^k/fAr       tSSfaak     S&SS'        74' &&/os*7/SfP 

S?A &&(?/? CtBodeeäi   M2££L     3a' jMHB^ktf 

D.    Engineering description of injection units 
1.    Porosity;        /[/./>.  

,Wl/?. 2. Permeabllltv:  

3. Original Reservoir Frosaure: Mrf. 

It Reservoir Tenpprature:  jV./f. 

5. Chemical Character of Formation Water: ^-jf^fJO/AT /^r^ 

6. Reservoir Fracture Pressure: 

KZH 



IV.    Geology & Geohydrology, continued 
E.    Qeohydrology; fresh water aquifers In vicinity 

3. 

Thick- 
Name   Depth nesa Character Chemical Quality 

^w naafadtt *«&** '/er 

P. Mineral Resourcea (oil and gas, coal, brines, etc) 

yjf jo*??***? *ep*9p*r9jf( *r*/aG+  

v. Well design and construction 

A. Casing, Tubing, and Cement 

Hole 
Size 

Surface j7* 

Casing or Tubing:        Depth 
We^ht IIII^ i firade /j^pt, ^ize, Set i 

Type & Amount 
of Cement 

/t'tbrsAn/sss* 
Intarmed^      ^g J& // jr. s-s 9 jl \     JSMM.'   Z*?**-*   9so^h>' 

J&. j-'ss Arirä* s-'oo'    "*-&»-/'40o^ 
Injection /6 ^Z'^L s J>'972. 

JA! JBfcSQ, /d,CO'     /O   S0C3f&*XS-Z* 

Other 
Desorlbe bottom hole completion method;     //(?e</ow? /to/^ /s? SW* 
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V. Well design and construction, continued 
B. Packers, centralIzera, well head equipment, etc: 

4. 

^fnab/ A* tiatec^MBJBC ^ '**°'    ^*r^ ^MMsom 

VX. Description of surface equipment 

A. Holding tanks & flow lines^ dflfrdÜ SS»**4*    *.jt7a.aovm»/* 

B-    Puters     4a6&p 4mCj2&m*  -rvS ^J* X>/**fr 

C.    Pumps ___T5 iafiamataaß^ma$^K */ /fae w£4at6§JämBL 

D.    Other 

VIZ.    Cores» samples, & Logs 
A.    Coring 
Prom     s-/o4. n 

jSJ&LäL 
ffl? 

to    jr///. o/ 
J-'fttf 

B. Drilling Logs 
 ^Drillers Log 

►"^Sample log 

^"^g.^ 

Recovery    /OOJ6 

/QQtf 

„Drilling time 
Other: 

630 
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5. 
VIZ. —  Cores« samples, & logs, continued 

C. Other logs run 
•fteolatlvity •'Gamma ray-neutron 

< •'SP •^Temperature 
^ Caliper •"Cement bond 
 Other    *>/ *„ /)£ y/f .sr/jfc o/fice .  

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

B.    Physical & chemical Description    ^y&rsr/ &t///i//<r />f£/s>4 

  »■■JK^I *** 

+JkmaL aSaLg^ji^i ZLayftL 
ß/LjLÄ C/' : i** if?y// 
rP-^zjL^L  , 
//^ -, ftfl 

C.    Volume 

IX. .  Prelnjectlon waste Irtatstent     /^///---'//o/? 
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X.  WeU operation & operating history 
A. Teats 

6. 

Type Duration Zones tested 
Description of 
test results 

B. Treatments or Stimulation 

 Treatment Method 
Zones 

Treated 
t^zp/rtS^S jy/ j9e/ '^ 

Description of 
Treatment nnd Results 

*>*#/ /O-JQ. 

&*** m*mk.—mi&mjiMimL < » S^AA//-^ mimm* 

C. Injection ratea and pressures 
1. Rate 

Date(s)    ^ mt ""■       WdjlM   "I  1 11 Jl 

bottom hole 2. Pressure (well head  

**»<•» »Jfrfri (m Ave^«-Z2£2--.Maxlmum^^ a^ 
i. 

ti 

M 

M 

II 

n 

N 

it 
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7. 
X.      Wtll operation « operating hl^ory 

D.    Descrlptlcn of cpere.tir.g proRrama;     eey9t,s?ejenjiT a^flamJMg 

E.    Operating prcoletBs:        A/'.J3. 

XI,    Regulatory aspects. 

A.     Ccuatructicn rr-gu 1 rement.■ __.^UXeSjÜL Gä&iß&SSßA. -y^pro•«nf' 
4^ Xkk^flL . ,  

B.   iijnitoring raquiraiMinti t^etiboHQÜA 

C.    Hestrlctlonc on operatins procedure S£j& 
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XII. Economics 

A. Total and unit costs of construction 

 itMasuaask AL JLttmA 

E. Operating costs ^CgjBatty^Cl        & **& 

XIII, Source (a)  of Inforr.cTtion and Pu^lisueci References 

iAr-js AM£ eadUAdLyammUc aiSSktm' n- && 
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I 

WELL KLc UTOBIW Ptnn. PTilt p,.^ 
^ BED 39 

X.    Optpttlnn Coaonnv t. 0«rMral Well Location 
nulf f<yrrToh and n#v# 1 npnent 

mi la looatod 6 «Hot üoutn of BgJford 

XI.    Weil location (leftI deecrlption) 
_   i.oc«tInn;    b« not i  ■ j.,       ^rair. Twp.  ?^t400 1 or 10°  00*, 

1X1.    Kutory, eystem plÄrnlng. conatruetlon I operation. 

W»»ll  cori >♦.,.. I  .   ;./4<«  ' 

IV.    Geology ä neoh>drcioa-v 

A.    Rfgional  fool*!« acttlng;    I L-.r.oic bedroow - area 
■highly  tcIrioQ ^ v^i... a,.(i pi1dp;e rravlMftc   

Vtry little Lnfoniati« n'-in    i^ , , "      ' ■ — —-" a&gBSag jgilabjg  ^onccminy thg oology m 
tr.c area of the well ajtf.  ■ U        " 
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r 

ZV.      (toolocy 4 0«ohy<tro2o£y* continued 2. 
B.    0«ologlo d#i»crlot!on of reek unlta p«n«trat«d by w«ll 

Hock unit (Coolorlc Column Included-•yei!_t    no »^ ). 
(Sreund •!—•<—   ima** I    (Totol wll donth    «rt^ '     ) 
Datum for dopth »ftftrm-^acnt 

IVpth        TMck- 
Hiino Ago        (tot:) r.».yg        Lithologlc Doocrlption  

MJL*. 

C. nrologlr C':»r;»lpt!on of inJooMon units ft nosslblo units 
not In MM 

nock nnlt      Df,pt.h   ^.ic^.      Character and 
Ml—        Aw (cop)     in Areal Dietrlbutlon. 

&■>/:?:/*' dt     Oatfei Q«tt. ggfla   /^^ afcfaattfBL 

D.    F.nß1n»«crlr.,': c!?8er*.ptlo;i of Injoctlnn units 
1. Poren 11y : ^//«^ .  
2. Nnwability) A.//- 
3.    Ofifinal Rttcpvolr Prcaaurti M+jfL 

4,     ".cnervoir Tcnptraturc 

,5.    ChMiical Character or Pormtion Watar:    f-'fesh uJojff 

6.    Rojervoir Fracture Presaurc 
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IV.  O«olo/j.y & Geohydrolojrv, continued 3. 
E. Ooohydrolocy; fre;.h MftttV aquifers in vicinity 

Thi ck- 
 Im po^tn ncTH Chnracter Chemical Quality 
  A'^/l" "     "    ' ~ 

ft    Hlnoral lie-source?!-,  (oil and pas,  coal, brines,  etc.) 

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

Hole CaainK or Tubing: Depth        Type & Amount 
Jtae Weiffftb & f^rade fij-ipg^Siae Set of Cement  

Surface    ^      5^6" Jjfaq 
Intertned.  _        4 A     fT+f) A> mir* 

Inj ec tion^ 

Other 

Describe bottom hole completion method:__      p &(?r?    h''^^ 
  Sftfain   Ihrto/y?  S+ff-SAF^i-  
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V.    Well design find construction, continued •• 
D.     Packera,  rontiullspr:, well hecJ fqulp»#nt, •te- 

A//I'  

VI.     Description of Biirlace equipment 

A.    lloldlnc tanks h flow linos 

n.    Filters /w'L 

C.     I'u.ups /V //. •. 

D.    r-m^r ^/*A • 

VII.     OtffMi  aiw.jlc»,   i I.OKO 

A,     Cov:nr- 
Pro»r   to "^^ «tecevry 

n 

i 

n.    DrlUfai '.ors 
ii'lllrr Ir-t  Mlllai MM 

• '•* l^c _ .. '"; ■"' 

CKIN 



I 

VTI.   mm       for*«,   «MTUg.   |   Jc,^, tfOf)t!fHie4 
C   Oth*r \e.g» run 

—'•' ' •' If *'f ^.«Öt««» ray-ntutron 

-~c*l!P««*  Cvfi«nt bond 

5. 

vili. Mut« CnaPMt«t-««t!e« 
A.    rndustrl«! rroc«t« fro* «Men «tat« it d«rlv«<t 

n.    r «yfle«| 4 ch«M»|is«\ jil'm 

C       .'olu..' 

IX.       Pi-««%J'- ei^r^c^nw 
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6. 

X.  Vrll operation & oreratln?. history 
A. Testa 

.7X2*. Deration Zones tested 
Description of 
test results 

D.    ivoatutentn or uitiuulbtion 

Trratw«»nt Method 
Znnea 

T^iit»»»! 
neaorlptlon of 

J'peiitmcnt and nqaulta 

mi miff  
a-rna n^fA   <P> 4XO_fsr//att*. 

C.     InJ-.ciloj» r.r.«»o anU orcvcurea 
1.    HatQ 

Onto (j) J&SA Avtrar.«1. Maximum 

1     uSjLjSSmLÖfilf t*>rtcciiCot(v <i(J'üy ftftf'l97f 
m 

m •I 

2« Frmssure (wull h^ad JTW^f'-Q? rif*0**0* hole        ) 
DAt« (a )^ Af.*1* Average m Ma«! wura 

H40 



7. 
X,  Well operation & operating history 

D. Deacription of operating programa: fl/./l-  

» E.    Operating problems:   ('he    Luell UMs  OlleyeJ 
—tn   m—UlfL-äQLüxe   nf cmismaahM. at   g 
 LU& tec ..JJ2jUl^Mhd-~WnS-.-5utse(j(j mt$at)a/y&n<r/ 

XI.     Rpf^Mlatory aspsctf«. 
A.    OmntpiMtion p»quir«8»tttt   A^rf . 

B.    Neaitortim roquirwitnta   /J./i • 

C.    Rtstritttione on operating prooedure,,,    A/.J9f 
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8. 

XII.  Economics 

A.  Total ancl unit costs of conntructiou      yf/t /} % 

L. O^eratiikcj costs >#/. /). 

XIII.  Source (s)  of Information and Pu^lisiied Reference: 

-JBääauytÄ&ys&ß-J!^^ £k*&a*aeieaäsjL Sk&saiautiL 
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WELL PILE «UMBER Penn. Pa-5 
"""■gOTT"* —SMPT— 

I. Operating Company & General Well Location 
Bethlehem Steel Co. 

Franklin. Boro, Pa. 

II. Well location (legal deacrlptlon) 

Location:  Franklin Boro, Cambria Co., Penn.;' northeast of 

Johnstown^ Pa. 

Ill,    History; ayatem planning,  conatruction & operation. 
Well completed -  1/66 

ÜE-ÜJg^üSgJ " probably plugged in 1956 after Initial 
.      te a t in g. 

TV.    Otology ■'- Ooohfürology 
A.  Regional r.eolopic ecttln^ 

M3 - 



IV.  Geology & Qeohydrology, continued 2. 

B. Geologic description of* rock units penetrated by well 

Rock Unit (Ceolojslc Column lncluded--ye3 iS \    no ). 
(Ground elevation A^J^ ) (Total well depth ifZ/f.      ) 

Datum for depth measurement «_>_ 

, Depth   Thick- 
 Name Age   (top)   nes8   Llthologlc Description 

C. Geologic Dencriptlon of Injection units &" ooaslble units 
not in use 

Rock Unit      Depth   Thlck>      Character and 
Name       Age   (top)   nesa Areal Distribution 

 dSkir^i/däü   ,  

D. Engineering desoriptj.on of injection units 

1. Porosity:    

2. Pen.teablll tv  

3. Original Reservoir Pressure: 

u.  Reservoir Teript-ratUie 

5.  Chemlca!. Character of Formation Water; (li-    K7r\ 

.{vet—Jn4-;G(Dn ^m  tv+al ckuetomi ^liih 

6. Reücrvoir Fracture Pressure 



IV, Geology & Geohydrology, continued 3. 

E. Geohydrologyj frenh water aquifers in vicinity 

Thick- 
Jjame   Depth nesn Chara^tfy Chemical Quality 

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

V.   Weil tetifn tnd oonatpuntlon 

A.  CMilltj Tul Iflti and Crnert 

Noli   gtinff or Tubing.       Depth  Type t Amount 
•JSU* !lelg^ i gr^'ltj ,... JJM Sot    of Cement 

Surfao.    Ifjjl fif ff 
Msm&    gj^  aoft 

Int1oct:,U-.i  
ZML u/ü £L 

Other 

Desrril.... nottom hole completion method;   6-^4-  ,n    „pm    hole 

—jfccoia—fl2oja   fc Aft ft    I ^ 

B45 



V, Well design and construction, continued %. 

VI. Description of surface equipment 
A.     Holdinp;  tanks   ft   flow  lines                                    __  ^  

• 

B,    filters 

• C.    Fuinpa 

D.    Other 

VII. Ceres, amnplef»,   & Logs 
A.     Coring 
From                                   to                               Recovex'y 

ii 

i 

II 

t.         tj 

•" E.    Drilüing Loci 
j^Drilltrt U( .Sixj^/               nrllllng tine 

^.Tplfc  lofl                                         OtMer 

Mfi 



VII. mm     Cores, samples, i loßs, continued 

C. Other loßs run 

 Resistivity  Gamma ray-neutron 
1       S?  Temperature 

 Callper Cement bond 

Other 

VIII, Waste Character!sties 
A..     Incustrlal ProMil  from vhich jfAftt« is derived 

 kL idk Qimn.c.aiÄ— JjbfJ&&L~¥3mäi Cntci pJürit. 

B.    Physical I fthemletil btBorlption 

^^  fill     TT71   m7T 
WSfY\ ikifWi üJjjeiicSii  ^ flfwn pn? 
^(VW\   mim Cb/crj^dd  

c.   VOIUM     //*n ypM 

IX.     hMlnjtetlon «raat« tx^tatmeni 

«47 



6. 
X.  Weil operation & operating history 

A. Tests 

J-XP-G. Duration Zones tested 
Description of 
test results 

.mjrffwrty Bui/Kpaa (3Q.$f>m '/S^ psi 
IGn $pm 6cr\ p$i 

B.    'rreatments or Stimulation 
Zor.aB 

Treated Treatment Method 
Description of 

Treatment and Reoults 

C. Injection rates and pressures—   Vie.il    fmled Cjf initial 
1.    Hate OP^tafim 
Date (a'j    Ävtrag« Maximum 

it 

M 

3. Pressure (well head  bottom hole ) 

'üt*i (■) Average       Maximum 

648 



7. 
X.      Well operation & operating hintory 

D.    Description of operating programs; 

E.    oporatlnc probUw»! is^ii pl.aj2ftEci  during  

XI.    ftegnlatojpj aspect».,, 
A.    Construction r »quirements 

B«    Monitoring requirements 

C<    ÜQttrlotioni on operating prootdure 

B4fl - 



XII. Economics 

A. Total and unit costs of construction 

L. Operating costs 

Pf-naiyivÄnia JhfBcbatät ftc Health 

650 

8. 

XIII. Source(s) of Information ami Pvulioncd R&feroncos 



r-, - , 

FKAKXUiU  rJLA-;T,   SS7MLCMSX ZrzZi.  C5.,   Jc^;^•5TC•_■:;.   PA, 

Lor. c;   BiAK9S8  B-TIUi •-'  rto.J c? ^SLS 
P. V/. QMftSTT A;;J C,  X.   BlSXSSSUm - '..ZV, 22,  ^30 

'V - •    (Auu AX & -  ) 

B72-577 G.V.CSTO::.-:, L;.. •■ cv.v, Ptee-e^AIVSSf   ■-.;!-CUCA»X5I;S, KISACCOUS. 

^21-:27 lAC9aTd8C|   v.r irtv BJUUXfl TUA:   Aiov:.,  Arjo »:i-;i MieACZauS* 

5S9 S»LTV BAXSSYOa •    ;  c-.v,  iztm 

639-603 .    ■v-.Ti':-,  | ,      r  '«.v.,   .•■--•   .„-.   ..|TI| VtaV^MIi  KiACt »A«T|34t. 
•..;.;•-  •.:..  ....:.-       -'to iW, 

6C3-610 .-..■, -.i   .     . ».SUUY »AaTiesi« 

610-620 B^ALCj       -.*. • •    .io,    ftif |        IMS tiuou 615. 

cr^-öLL l-.*5#   «OH '    .   Vm   UiTTLA   MICA«  «■!> MMf 

":?-:''■ . ■;•.:, •     •     .  -.  j        -4 ri^c xr te-ro«. 

./;->.. .. 

*     » ,  :..     i4   , ve PAMUttU 

, ^Kt RMfMNSa 

.«Tisas m mr cove. 
* 

\mm tuis eoAwt«. 

coit, »AATIS«»« 

t Mug r^Aexnrt*   l«f«A- 

,   '      IM c- • 

<.•.*■■ vr. 

{ ■ 

. 

1 . 

«^c- 

1 a 
. 

c;- 

. -■ 

1     ' 

. 

»^f 



r 

.:.: 3i;»„.i. .. t 

-     -: '    i-.r »A'TI-SS VITU A WITT'.S 
«•Akt  t04.r /JU«-t.T5   . TU-UC ttMM^'.'AT^«     dlM 13*# 

~'..*97Cizt tam iravo, »»«•vd«   fUav saAtf »AATICM WIT« MCASI^SAC 

Ml-Mt SU«« 3XAUC« 6C^r« 

6W-7C3 :.:»srer:, rroiuj« risx etAias», «utsivc.   FAIIT Martact AT 499« 
#«»« ««« y.;» tT 7W, 

7tt-T23 Siramtr, »caiKM Tt ••A«SX# tierr «»4», msetvc«   So»r; saAtc MA©- 
KtdT» At 7 £'• 

723-73» SllMTtSS, riKi OAI3X9«   taT*,   trier«    0e«A3t«3A4. CAA.«tS »AAS AWT 

ni.T'O •fcfDsr,i,r, Rnian n<tr       • -a. MMttMII «uvt *A«TI.;, 

740-70 t.urr tAs&STOtr« 

7A3-7W .•_ .i v. aj  M «mi HfMMIM #111 MftMHi tlHIIMti 
Iruss lag UMr »■ r^tc.«   As« JAST KUA« 

7i^-n7 tA^tTMS« «:-?. !. -., Ar..— 

?IT-7iO t^idsrasri «: ^ATt^s, ue«£kSiH ?^-  ;»T». 

7:2-775 ..-.3 C  t-JTAiZ A2a C^XcT«  OAlt C»Ar#    JftJC   lA-XA/e^KATISSU 
itHiMMIIitt 

7£S*3eo txaajroac, »rtv /is: taMM% :e*r TifcrT MMtMa»   O&cAsioiAt 
CHAA« «A8U.CVr.;'.r ZAiS« 

C.     .r, ?:iz 
CATOJ 

f>52 



» 

wtu. Pin NRm J&se^#rm,> A-6 

I.    Op«r«tinf Coi^any I 0«n«r«I Hell Ueatton 

IX.    Uoll loettton fltcal «•••rlfrtion) 

XV.     O«ol^fy ( 9**h-lroloty 
«.   M,u«i ..„„u mun«:   ^^.^ _ ^ _Tr rf 



IV.      Oolor» 4 Ueohydrolofnr« continued 
B.    Otoloclc d«tertotton of rcsk units p«n«tr%c«d by w»ii 

Boek Unit (C*olOflc Co'.ann in;lu<td-»yi        t    no  •). 
(Ground »U vat ion   //g J * )    (Totti ««11 d»pth JtOS* 
&itua for d«pth »yaur«*—nt  

2. 

 »SSL JL^. 
Dopth Thick 

Lttnologlc DwrlPtion 
JLL. rtmPwA tmqfL  ^L /i/rrffafC 

*s£*JtL 

joaa. .;?*:. iXTT^JAHK. 

ify. 

-&£. 
f * 

iT'tzofabxtc. 
jbj. 

.33*7. dtt. c: ■taTvj^Triimf 
O^olotlc Ot»crlptlon of injvetlon unltt I oostltlt units 
not In ust 
flock Onlt 

Oopth       Thick- 

Ven«nto ind r..r.intor.o 
Xaox 3.-i J.uu*BCo;.a 
"nc:    .:. .ton« 
Wraaafe irj s.-.n^s%eno 
'.Mrrcr.  L«a *indiU>n« 

.«rr» i .   J . u .;ntona 
Oucsn BMtfttMM 
pcochU-v S4xu!ttton«» 

•X0)O«1US 

I34i*UC4 

2043-2C46 
2152-2182 

Chnrtotor and 
Artnl Dlttrtbutli»  

0. Entfinssrlnc d*cer«r>llcn of Injection 
1. Porotlty: 
2. PtrM«4blI!tv: 

to m 
2 co U« 
3 to :5t 
5 to 141 
1  to 6% 

3 to 11 
2 to.is: 

finite .    - 

3.    Oriffinni ^«tervotr Prttfun» 

••    Rotcrvolr T«rn*nitur«; 

5.    Chemical Chsrmcter ef forMtlon Water:    Thfnld.^^j 

6.    ffoscrvolr Fractur» Praasure: 

-cm  

i (ny/l 



If.     Oec'oct t Gaohydrologv,  iMliMMl 3. 
B.    Qeohydrolr^/;  frvsn wnt«r aquifers  In vicinity 

ThlcV- 
M—•       D»^tr> ^ni;«j PJ?!"«^«? rhealcal Quality 
^lLn*4'r~i^'i\a&^*^£^T^^ 

Qt   fit*'   um<    5*9r   mj/^.  

F.    mp^ral Paaouroat (oil and gaa, coal, ^r'.nac, tte.) 

^ 4'!t*JLf foe/** i^At'rf.-A' :, yfar *&?**—''t'^s'- xrehtnafl 

-f?XSj/;f-*Jft A<    • V^'-ÄC^BtjMS 

t.        Vail lasi^n a-wl ewn»tru«Mon 
A.    Caainf, Tubing, and MMI 

Mola          Cnilnit or Tublnjf                      Dapth        TVpa A Aaount 
Jli« *<?tsnt t grade L^jj_«i»• S-c of Catnt 

•^Cfi« y^r »J      jj •« .* 

ö^SÄib &JL tLJo ^Li-jar B&u*u*s>*<r. 

MMM x t    /oo6  

Cther 

Oaaerlba botto« hole eoapletion n^thod;   <»>a«xy VA^ 

655 
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V. Well de«Id And constrvictlcn, continued 

B. Packers, Centralltere, K«11 hvöd cqulpatnt, »to 

I. 

VI.     0<»«crlptlon cf «urf»c«  cqu'.piaenl 

B.    mtert _4/   ./jp^rj!^: r^iOl 

0.    Oln«r .V  . i 

vi:.    Cores> '.iBf!c.,  t Log« 
A,     Ccrlnji 
'rom ^/f ;   , to Hecovenr 

D,     Drlll?;if{ Lofa 
•^Drlilora Log  ^nrlllln« time 

Other; 

tt>(i 



VII.  —      Cores, «toiples, I log«.  cor.ttnu«4 
C.    Other Icf.s run 
_f^*t«litlvltf tSQmm* r»y-n«acron 

*^8P Teaoerttmt 
_j/lc»llp«r  C«a«nt bond 
 Other    rj//9( jg^'t, fr^/s^U JBJgäß 

viii. u«»t« cn*r«et«ristict ' 

5. 

A.     Industrial Pr^otss fro« «mich wssts is   '«rlvrö 

».    Physlesl i ehoMical Dsscrlptlon      .^r^v^r   ^-^^^ - M/ÖM 

C.     VolUM ^^. 

IX.  Protnjsotlon waste trestnent 

 s^sL*  

«57 



i. 
X.      y«ll op«rct1on I or*n.t Ir.r .\i .\ory 

k      Test» 

Typ«? Durat lon^ Zoaen  te«»»"! 
DetCilptlon of 
test result» 

// Z fo 
tf * är 

h 
TT 

ghrut JULäm nt eitT^t 
ntr\ut &(Q jpMMMPf«' 

0.    Tpeptsiants or 3ll^».*i»tlon 

ItMM 
4if~*ä t^aMtJW^H y^tKo4 

n»»n r<'.t4s^ of 

l«07 

20.4 

2160-7172 

:..     . 

MM    • 

3'.0Q r  • 

<     3 psl 
nie   I        t»<».ic 
5701   »f.l 

I    : 

HOIM>       -"■ 

l.   no 

L704   ftla 

R0M 
. ^. . . 

:. n 

C.     Injection ret^s «uid prci ■ur«s 
1.    Raio 
Dete(s)        V./^. Avereg«. MaxlnuiD 

■ 

M 

| M 

• I 

?.    Pressuro  (^ell heod         
Date<;:) ./*A ,4 * _ Av?ra/?c 

ii 

t, 

!• 

it 

» 

i« 

it 

« 

botto« bolee 

KM 



T. 
X.      Well operation I operating nlttonr 

D.    Description of or^ratlif program»:       Af.ß- 

• 

*        B.    operatirc pro^Ismi. 

Xl.    RvQuUtory ■«p«et». 
A.    Cot*atruot:nn r'iuSr«»«ntt      j/'£ *                            _ 

B.    Mortitortne  -      :»r#»«nl» _    JV. jff, _ _. 

c. ^oetrictlon« or. nn^r«tlne procedure 

659 



XXI. LcoaoAkc« 

A. tot«; «Aö onit costs of cooocructioi JLA- 

i , Oi*ftkuq cotttt 

xi n. Sourcwi«) o£ Ii»forsMition t.iw l>u.>lisiieä noC«rcnc<»^ 

Jhxt.V&jwJi. &~'*d^e'CJ5e*:*3aaii™mrrAF/ tärcQiüa 

6^0 



WILL Fl*.k.  K ■ .   ' pu-7 
STATF       I^-tfA3-l 

I«    ^P«rttlr.g Conoany  * General Well Location 

II.    «oil location (Ural deserlntton) 
Loon   !.ti:     Mf.rair.^ft,, rr.  .  RyiMWm  bnro T*r>. 

III.    Mlfitor*. »ystc« plawlnf. eonatruatloo » orTatlon. 

artd thi   »r 11 ttan n«t¥^r orarnr «i. 
,    b't*.    t^ftp    >rr»    Mr. »UffOygpfql 

IV.    leoiory '. 'Joo^y.t^o;oHy 

«61 



IV.  Geology & QeohydroloKy, continued 2. 

D. Geologic de-criptlo;. of rocx «mitt penetrated by well 

Rock Unl^ (Ceolorlc Coluan Included- ye« *'  ; no   ). 

(Ground elevetlon 9.13"    )  (Totel well depth sraa '    ) 
Datum for depth «».isur^wcnt 

Depth   Thick- 
 Marne A^ JtojO n^aa   lltholQKlc neeerlptlon  

*rfr ^Toirt/ cQ/k'<T*a3C-/cyi. 

C. Oeoloclo Oeaertptton of Injection units I ootslble «nlft 
not tn use 

Rock Unit      p^^  Thick-      Character and 
Name       »ge  IS*?) .•j «i ^re.tl fiftrlbuttoi^ 

— 4M **** 

0.    EngtneeMr.g ^.•»«crtptlon of Injection untta 
1.    .»c ros 11 y: -£ &   /o.O*'» 

3.    Original  po*»orvolr Pr^nnure:  

•l.    Pco^rvolr Tcrwraturc: 

5.    Chemical Charact.'r of Formation Water; 

6.     Reücrvnir Fr.ir.turc»  Frersuro:  



y 

IV.    Otology I Gechylroleg*,  MMtlMii 3. 
E.    Qeohydrrlootv;  frenh »»At»T aqjlfcrs  In vlrlnSty 

thick- 
 Mfe       Dcptr»    n^wn Cnn rM t«r rh»«len 1 Qunllty 

mm0    

F.    ?»*n#rtl Ffseurtt* (oil and M?, fr»ai, »»rtoei, ote.) 
 i^LZ/  

V.        Well {]«9ign »n«! r^nntruetltn 
A.     Caning, TuMn«,  am!  Ce:.. nt 

HoU          Car.ln* cr ""uh'nn Dapth Type 1 Amount 
of re-nent 

Surf.ic • 
Interrcjl^ _V     -3»Ö                 »^ 

      ...                                          ./-.^*-                     ^* SSOJ* ' t* 

Trjectl'-.n_  / * jt'4 ' ' ****/ 
' 

Other 
Depcrlbe b ottom hole cor.-pletlon mothod;       o/^ •Ü /ö^ .,. 

663 



V.    Hell 'Ittlrn ina et-^truciXei, *:cntln«<e4 
B.    Paek«rt, BMÜlliWMi    eil *»••< *njlr"*n*., »to: 

VT.    tfeierUptton of •urfie«* ciulpc^ni 
A.    Holding tftnkt  I  flo« lliwi 

-/^QPSLßßCl ^AQ^C*^. ^r**?,. 

B.    mttrt w' r'*'r,^?'<r*£vf 

C.    fwipt /' 

0.    0th«r // 

VIX.    Cores, tanplce,  t Lors 
A.     Coring 
Tom ^^f      to    V^y^ Recovery   ^7/  gcS4^ J 

B.     Drilling Lof.fl 
 i^UrlllorE  Log  Prllllng tlr.e 
_i/_Sample  log  Other:  

664 



I 

9. 
VII. mm      Cor*a( MBtUs,  4  lo<«t  COrttlnU' 1 

C.    Otrwr logt run 
 P*«itiltrUT ^—i rtf-ntutron 
—i*' •'T—pTatur* 
-i^c•1J<>•»•  ^Ct^nt bend 

VIII. Mit« Ch«rtet«ristlei 
A.    tndi-itrial Proe«3s trtm «hleh wa^tt tt derlvti 

B.    rnytietl t e-v««tral O^acrtntion 

^tfirffrr     infiay   mjQmJLMMJA 

C.    Volu»^ 
"-    •       '    '  .   J. 

685 

IT.      rralMectlon Hut« tMlM^   OQ^/^A^z. I 



r 

I.  v«ll eptritlan i operating hlttorr 

A.  Ttttt 

UP'. Ptf^o*» 2on#i t#tt»<l 
'VacrlptlA« of 
t»»i result! 

S.    Tr^atetntii or Stimulation 
taMi 

.4C2A. 
/ret' 

0«aerlpMon of 

^Sa!?Oj?tr> 
JPiW jt£< 

O-^^ai,^--^ /^TAI ^ Pä'frftßßt 

C.    Injection rtsitr i «n't pr^aaur*!« 
1.    Rtxto , 
Data 11 jyV^v* ^.«'^    • 'Ä«?^.^ ' 

M 

f'ailnuii 

2.    Pp«nauPo   (well JipAd                             bottom hole | 
DateCa)  Average    Maxlnun  

». 

N !• 

sm 
mrjrx, 7-  ■■ -^ 



I. 
D.    U«terlptton of on»r«itlnc nroff«M 

T. 

K.   ^™i"f ^»««^^j^a^Mr^V^ 
^syzaü 

m/u£j!e^CyL 
'A-./jrf  cfirsf A*/*    -  afce/,**,,* 

»X.    fiteuiatory afrootP. 
A.    Contttntetlon rr ^Iroc^nta V7u/y^» 

B.    Mon!t>Mrig rrqulnt^lli      JKV*- 

C.    Reetr'ctlo I        oor.ratlar procedure _    Mj* 

6«7 



US«   icOAOVAC« 

of ccr.«trucciuA      i^f ? 079 

'.ns .jfdm'ats/sJ&t'C rvtfi 

I..   Ci«;«t». ^  C«lt« 

XIIX.  Sourc«(a)  of  Xr.fore ition «nu Pu^li'Xieu Pofitsonco^ 

6(;8 



. 

«r .< IN mi 

'   1    •' ■ - »»)   ^fu II1 1 

■  ' 

». 

■ •     • 

• M 
Mtll 

..... ...»Ud .■ tOAl 

I     , 

IMMH '1* UVt 

■ 

•   ..■ i 

I      IHMt oV 5111ST0HE 

' AIM.   V rl I 

H\   ROC« 

■ lAY *NL' : lAY&K Nl 

PARTIAL LOGS OF VvFI.Lt IN THE VICINITY Of MARIANNÄ DISPOSAl WELL 
Figure IQ 

Reproduced  from        B>J 
best  »vailable  copy- *** 
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WELL PILE MHBefl   Wit Pa-3 
. - BRT-2        —war 

T.     Operating Cempanv  I Generr.l Wrll  Locntlon 
Harrjrr.ernl ]     ra.;.-r    !o. 

Erie,  Pa. 

II. Well location (legal deacriotlon) 

Locationt Erie Co.. Cits oi' Erie n2c  08' 2C" N 
-■ ■ --  ■ -     ■  -■    -  —   m .     i.      — . m 1        | 

       So0 02' 59" V.r 

III.  History, aysterr planning, construction & operation. 

Well Spudded - 5/10/68 

Well Completed - 5/15/68    

Verg lltv-lo Information -Is availaMe on this well. 

It Is reported as^ an ^££ratlng well.  

IV. Q«oXogy It Q«ohydrolog.v 

A.  Hegionnl r-'-olorrlc setting:  Sea wells 1 and ? 

670 
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IV.      Geology 4 O^o.^virolofcy,  -iontlntf^ 2. 
B.    Qreloglr 'ies:rlrtlcn c;* rfl'iit units p«netrat»4 by mil 

Focic Unit  (QioltgU ^ft!-ru. ln<»lvde<!--ye«_J^(i    nt        I« 
(Qrouna election ^Cjf^Jl    (Totnl w«\l denth    ^^T^ "    ) 
latuo for üepth tMf—t 

^pt.h        Thick- 
Kp.re At>:e , .     (tftp) r  nr.        ! Itholc^' r r^^rrlctlcn 

Satin ^i^r/kZÄ /2f.z^.-J3&?i j^QtA-^24-^ ^^C ^ -^ 

c.    o^oiofric DeterlpilcN) of injection unit? » iMttibl« units 
not In ur.e 
Po^k Unit no-K unit      Dtpth   Thiefc.      Chnract^r and 

 Name Age   (t ap)   nea Arettl Plstrlbutlcn 

D. Engineering description of injection units 
1. Porosity i ft/. J4 »    
2. Permeabilityj 
3. Original Reservoir rreseure: 

*l.  Reserve lr 1 emnerature : 

k3. Chemical Character of Formation Water: 

6. Reservoir Fracture- Pressurt 

671 
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E.    CeehyoroIOK/. rr#*h .»•-r «fiulfert In vicinity 

fllii   - 
—iteu—t^ry» -A3 ChM—t^y BMiiy Quality 

f,    NlMMl r^nrarc*»n  tell an«! gM,  c©al,  »>rln^fl, er..) 

V.        Well de.^i.rn anO eonttruction 
A.    CMing, Tul 

J[?il          E*?1!?? ?r    : topth        Tvpe» R  Amount  üI?G wj     .,                     ^  ,          ,        set of Cement 

^r:--;       - -..      ^        49' soO<*6s'' 
,'    *  9/W /.3?J ' &Qj*te^ 

 .„,... ,  7 ' j?:/?'"''' 4SS tiJks 
Injection .- ^       jy^t * 7^'-.    J 

Other  

Describe bottom hole completion method: 

672 



V.    Well deslfrn Mi construction,  continued 

3.     PacKer-j,  t'^ntrallzerc,  well r.ead equipment, etc: 

 t^A 

VI.    Description of yurface equipment 

A.     HoMini; tr.nks  i  flow line:»     jjr A. 

B.    Filters /j/, /f 

C.      Pumps y4</^ 

D,    Other 

VII.    Cores,  samples,  it Logo 
A.     Coring 

FgQTO _      M 4^ to  ^Recovery 

B.     Drilling Logs 

^Xjrllleri Log  PrlUlng time 
 Sample   log Other; 
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5. 
'Tl.   --      Core::, rarmli»*,  *  l'>ga. continued 

C.    Other logs run 
 PclAilvlty  Oajima ray-neutron 
 SI>  Tenpirntura 
 paUp#i«  Cement fcond 

Othor 
vui. Wi^te Chartcteriatlci 

A.     Industrial Process  froa whlih w';ite   if derived 

B.    Phyalcal t eheniatl, DeaoriptiMi  ^cp   Ri z \ Po-3 

C.    Volume 

IX.  .   PreinjectIon   raate treatmen 
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A.   ruti 

u?\ -lir ■ '"*•§ t^it»<i 

i. 

^«•erlptiofi of 

B.    TrtatTtenta or Stlrulation 
Zor.ea 

Trettted 

Mt*  f'to 
TrMtment /.rth.vl 

~>S''V /f2±. 

Description of 
Tr^at^^nt and ffeaultt 

^QOQ ^ */ o/AtC/ r*e< 

fass J'.X/*'*<£L JOOti  SA.  •/ *>'* **/fi J******** 

 faa^a iaäk & /soo**' 

C.    Injection ratf»n and nrc.^surps 
1.     Pate 
Date(s) Avtrtgi 

ii 

•i 

n 

n 

Pressure (well hena 

Dat^(8) _Averap;e 
N 

♦i 

n 

Maximum 
i« 

«i 

n 

bottom hole^ 

Maximum 
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T. 

D.    0••c^l^,.       '-f  - T.C profram«:    

e.    Cpermurc proh;»«! 

XI.    Fcgulatary ttpMtt, 
/..    Construetlon r-» i    >eEs#nta 

E     Monitoring req ■'  ■  tents 

c.    Restricti0i;3 on operating procedure 
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XZI.   Lconorics 

A.  Total ana unit coct^ of construction 

L.  Operating costs 

XIII.  Source(s)   of Inform?Lien ami Published References 

jB&Ot-Jß&aZlL   GS ^ly/sorrsrtesy/r*/ l&~soc''/'CC& 
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