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1.0 INTRODUCTION 

A l l  Class  I waste d isposa l  we l l s  i n  t h e  S t a t e  of Michigan must 

demonstrate mechanical i n t e g r i t y  as required by t h e  United S t a t e s  

Environmental P ro tec t ion  Agency (US EPA) under the  Underground I n j e c t i o n  

Control (UIC) Program, Sec t ion  146.08(a.l & 2). The mechanical i n t e g r i t y  

tests (MIT) a r e  designed to demonstrate t h a t  (1) " there  is no s i g n i f i c a n t  leak  

i n  t h e  casing,  tubing  o r  packern and (2)  " there  is no s i g n i f i c a n t  f l u i d  

movement through v e r t i c a l  channels adjacent  t o  the  i n j e c t i o n  wellbore". 

The t e s t  procedures were ve rba l ly  approved by t h e  Michigan Department o f  

Natural Resources (MDNR) p r i o r  to performing the  tests. The test procedures 

included two major events  a s  follows. 

The 5 1 / Z W  x 7" annulus was t e s t e d  t o  505 p s i  for 30 minutes. 

A r ad ioac t ive  t r a c e r  survey (RAT) was run on t h e  well. 

I I 
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2.0 SUMMARY OF RESULTS 

The MIT on Vels icol ' s  d isposa l  well  No. 2 was performed and witnessed by 

Howard C. Novakonki and Char l ie  Brown represent ing  t h e  EPA, Region V, and 

Tyrone V. Black with t h e  MDNR. Also present  were Don RobinSon with Conestoga 

Rover & Associates  (CR & A) and Wesley W. Smith with Golden S t ra t aServ ices ,  

Inc. (GSS). 

The annulus was t e s t e d  t o  505 p s i  with a t o t a l  o f  12 p s i  pressure drop, 

or 2.3% bleed o f f ,  during t h e  prescr ibed  t e s t  period of 30 minutes. However, 

t he  annulus was f i l l e d  with 7f b a r r e l s  of b r ine  p r io r  t o  a pressure 

build-up. It is bel ieved t h i s  was caused by t h e  opera tor  using 10 - 11 

lb /ga l .  br ine  i n  t h e  well  during the  l a s t  workover. A void area  (trapped a i r )  

would have been l e f t  i n  t h e  annulus i f  it was not f i l l e d  up with f l u i d  a f t e r  

s e t t i n g  the  packer. The t i g h t  f i t t i n g  5 1/2" cas ing  c o l l a r s  run i n s i d e  t h e  7" 

O.D. cas ing  could have trapped f l u i d  a t  t h e  su r face .  

The RAT survey success fu l ly  depicted t h e  path o f  the  r ad ioac t ive  slugs 

ca r r i ed  by t h e  i n j e c t e d  br ine  f l u i d  I n s i d e  t h e  tubing,  i n  t h e  open hole 

sec t ion  and a s  it disappeared i n t o  t h e  d isposa l  zone. Also, t h e  l eak  f r e e  

condit ion of t h e  tubing  and cas ing  s t r i n g s  were f u r t h e r  proven to be sound by 

i n j e c t i n g  a second s lug  from the  g a m a  ray  t o o l  and running t h e  g a m a  ray  t o o l  

down 1001 through t h e  r ad ioac t ive  s l u g  t o  a depth o f  3400'. The too l  was held 

s t a t i o n a r y  a t  3400' and recorded passage of the  r ad ioac t ive  s l u g  only once. 

After  a period of seven minutes no increase  i n  r a d i o a c t i v i t y  was detected.  

This procedure indica ted  t h a t  there  was no upward migration of in j ec ted  f l u i d  I 
ad jacent  t o  t h e  wellbore. I 
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3 . 0  OPERATIONS SUMMARY 

10-8-84 Traveled from Houston, Texas t o  D e t r o i t ,  Michigan by a i r l i n e  and 

then drove t o  V e l s i c o l * s  temporary o f f i c e  s i t e  a t  St. Louis, 

Michigan. Met with Don Robinson with CR & A and Richard Martin 

with Eff ic iency Equipment Company. Drove t o  t h e  waste diaposal  

wel l  No. 2 s i t e  and reviewed the  bas i c  equipment r v q u i ~ e d  t o  

conduct t h e  MIT.  P r i o r  arrangements were made t o  br ing  i n  a 500 

b a r r e l  f r a c  tank f i l l e d  with 10,000 ga l lons  of o i l f i e l d  brine.  

Contacted Gearhart I n d u s t r i e s ,  Inc.  t o  be on l o c a t i o n  a t  8:00 am 

October 9 ,  1984 with wi re l ine  and mast u n i t s  . Shutdown f o r  

n ight .  

10-9-84 Drove t o  the  w e l l s i t e  and met the  fol lowing personnel: Howard 

C. Novakowski and Char l ie  Brown represent ing  t h e  EPA i n  t h e  

S t a t e  of Michigan; Tyrone V. Black and James R.  Heinzenan with 

t h e  MDNR; Don Robinson with CR & A ;  Richard Martin with 

Eff ic iency Equipment Company and Steven P. Noffke with Gearhart 

I n d u s t r i e s ,  Inc.  A crane was used t o  remove t h e  p ro tec t ive  

bui ld ing  covering the  wellhead. Wellhead equipment and an 

appropr i a t e  pump could not be obtained wi th in  a reasonable time 

during dayl ight  hours and t h e  HIT was postponed u n t i l  October 

10, 1984. Shutdown f o r  n ight .  

10-10-84 The same regula tory  personnel were again  on s i t e  as on October 

9, with t h e  exception o f  James Heinman. Moved i n  and rigged up 

Gearhar t ' s  w i re l ine  u n i t ,  Long & Wetzel 's po r t ab le  pump t ruck ,  

I 
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and a crane. (The crane was used i n  place o f  Gearhar t ' s  mast 

wit) .  I n s t a l l e d  pipe f i t t i n g s  on wellhead f o r  t h e  wire l ine  

l u b r i c a t o r ,  con t ro l  valves and pressure gauge on the  annulus 

o u t l e t s .  Hooked up t h e  pump truck to t h e  cas ing  and slowly 

pumped 10.2 lb /ga l .  b r i n e  i n t o  the  annulus a r e a  at  t h e  r a t e  of 

10 - 20 gal lons  pe r  minute. Af ter  pumping i n  approximately 7* 

b a r r e l s  of br ine ,  t h e  p ~ e s s u r e  increased slowly to 505 p s i  as 

observed on the  c a l i b r a t e d  pressure  gauge ( s e e  Appendix B.l & 

B.2). Af ter  success fu l ly  t e s t i n g  annulus, t h e  pump hose was 

t r ans fe r red  t o  the  tubing  i n l e t  and b r ine  was pumped i n t o  

well.  Pressure was l e f t  on casing. I n i t i a l  shut-in tubing 

pressure  was 200 ps i .  The tubing pressure dropped from 200 p s i  

t o  zero while  pumping b r ine  a t  a r a t e  of 1 1/2 - 1 b a r r e l s  per  

minute. While pumping b r ine  i n t o  well, t h e  RAT survey was 

s t a r t e d .  A Gamma Ray t o o l  was run t o  a maximum depth of 3437' 

(TD 3716') .  Pulled too l  out of the  hole and ran  s inker  bars  on 

wi re l ine  i n  an at tempt to break through a p o t e n t i a l  bridge i n  

t he  open hole. Wireline opera tor  was unable t o  ge t  below 3716' 

and pulled t o o l s  out  of t h e  hole. Reran t h e  Gama Ray too l  and 

ran ( 1 )  the  f i r s t  base l o g ,  ( 2 )  RAT survey which graphica l ly  

depicted a r ad ioac t ive  Slug moving down t h e  tubing  i n t o  the  open 

hole s e c t i o n  and e x i t i n g  i n t o  t h e  d isposa l  zone and (3 )  a second 

r a d i o a t i v e  s l u g  in j ec ted  from the  logging t o o l  a t  a depth of 

3300' and t h e  too l  moved t o  3400' and held s t a t iona ry .  The too l  

recorded passing the  r ad ioac t ive  s l u g  when moving downward t o  a 
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depth of 3400'. The t o o l  was l e f t  i n  p lace  a t  3400' for  seven 

minutes to record t h e  r ad ioac t ive  s l u g  passage and p o t e n t i a l  

upward movement o f  in j ec ted  f l u i d  behind t h e  7" long S t r i n g  

casing. No ind ica t ion  of channeling was evident  i n  t h i s  well as 

shown by the  RAT survey. A second base l o g  was run. (This 

information is I l l u s t r a t e d  i n  t h e  HIT test data  and i n  t h e  RAT 

l o g  a t tached i n  Appendix B.l & 8.3).  Pul led  t o o l  ou t  of hole. 

Rigged down Gearhart u i r e l i n e  u n i t  and moved off loca t ion .  

Continued pumping the  remainder o f  the  b r i n e  from the  f r a c  tank 

i n t o  t h e  well and when completed, rigged down pump truck and 

moved off .  Picked up and reset por t ab le  bui lding over 

wellhead. Removed s p e c i a l  f i t t i n g  and valves and returned 

x- t ree  t o  i ts  previous hook up. Removed a l l  o the r  equipment 

from we l l s i t e .  

10-11-84 Returned t o  Houston. MECHANICAL INTEGRITY F I n D  WORK CDMPLETED. 



4.0 CONCLUSIONS 

A l l  f i e ld  work associated with the f i r s t  mechanical integrity tests on 

Vels icol 's  disposal well No. 2 at St.  Louis, Michigan were completed 

successfully and th i s  well is considered to be mechanically sound and suitable 

for use as  a Class I injection well. 
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DRAFT 
YELL IYIEGRlTr PRESSURE TfSTIWG AND MOWITORINT. 

Pressure t e s t i n g  i s  one of t he  standard i ndus t r y  procedures u t i l i z e d  t o  
d m n s t r a t e  t he re  i s  no  s i gn i f i can t  leak l n  the  casing. t ub ing  O r  packer 
of an i n j e c t i o n  wel l .  The only equipment necessary t o  conduct a pressure 
t e s t  i s  a d ~ v i ~ e  t o  generate f l u i d  pressure. provided t h a t  t h e  w e l l  t o  be 
t es ted  i s  q u i p p e d  w i t h  su i t ab le  w e l l  head pressure pluges. If the  we l l  
t o  be t es ted  i s  no t  equipped w i t h  a r u t t a b l e  wellhead. t h e  w e l l  must 
f i r s t  be o u t f i t t e d  w i t h  t h a t  q u i p c n t .  The wellhead should have pressure 
gauw connections so t h a t  t he  pressure app l i ed  t o  t he  caslng or casing- 
t ub ing  annulus. and t h e  i n j e c t i o n  t ub ing  pressure. can be m n l t o r e d  dur ing 
t h e  t e s t  per iod.  ' 

Procedures 

The procedures f o r  pressure t e s t i n g  an i n j e c t i o n  w e l l  d i f f e r  depending on 
whether t he  we l l  t o  be t es ted  i s  a n u  w e l l  o r  an e x i s t i n g  well .  and 
f u r t h e r  d i f f e r  f n  e r t s t i n g  we l l s  depending on t h e  cons t ruc t ion  d c t r i l s  o f  
t h e  wel l .  The methods f o r  t e s t i n g  t he  f o l l w i n g  i n j e c t i o n  w e l l  configura- 
t i o n s  a re  described below: 

1. E x i s t i n g  and Conversion we l l s  w i t h  t ub ing  and packer 
2. N e w  U e l l s  
3. Ex i s t i ng  we l l s  w i thou t  t ub ing  and packer 
4. Ex i s t i ng  we l l s  w i t h  tubing,  bu t  wi thout  packer 
5. Ex i s t i ng  we l l s  w i t h  shor t  t ub ing  and packer 
6. Mon i to r ing  Casing - Tubing Pressures 

1. E x i s t i n s  and Conversion we l l s  w i t h  t ub ing  and packer 

These are we l l s  which i n j e c t  through t ub ing  w i t h  t h e  packer set  
not  more than 75 f ee t  above t he  i n j e c t i o n  zone. The operator 
should fill t h e  annulus w i t h  a non-corrosive f l u i d  a t  l o s t  two 
kours p r i o r  t o  t h e  F i e l d  inspector 's  a r r i v a l .  Then perform 
Tests ( A )  and (B).. I f  t he  F i e l d  Inspector C e r t i f i e s  t he  we l l  
has mechanical i n t e g r i t y .  t he  .Mechanical I n t e g r i t y  Tests" form 
w i l l  serve as approval t o  operate a p e m i t t e d  we l l .  

*Tests r e fe r  t o  those on t h e  . ~ c h a n i c a l  I n t e g r i t y  Tests' (om.  

2. N e w  Ye l l s  

Fol lowins t h e  c m p l e t i o n  of a new i n j e c t i o n  we l l ,  t h e  w e l l  cas3np 
can be t e s t  before d r i l l i n g  out t h e  casing shoe o r  t h e  casing 1s 
per forated.  The operator should fill t h e  casing w i t h  a non- 
cor ros ive  f l u i d  a t  l eas t  two hours p r i o r  t o  running t e s t  (C). 
This t e s t s  can be run  by t he  Operator w i thou t  t h e  presence of 
t h e  EPA F l e l d  Inspector. prov ided he runs t h e  t e s t  i n  accor- 
dance w i th  t he  spec i f l ed  procedure and records t h e  data on t he  
'Mechanical I n t e g r i t y  Tests' form. A f t e r  a s u c c e s s f ~ l  t e s t  (C), 
t h e  operator can c s l p l e t e  t h e  w e l l  and i n s t a l l  t h e  t ub ing  and 
packer according t o  t he  p c m i t  r e q u t r w n t s .  The Operator 
should fill t h e  annulus w i t h  a non-corrosive f l u i d  a t  l eas t  
two hours p r i o r  t o  t h e  F l e l d  Inspector 's  a r r i v a l .  Then perform 
Test (A). If t h e  w e l l  passes bo th  t e s t s  and t he  F i e l d  inspector  
c e r t i f i e s  t h e  w e l l  has . ~ C h l n l c ~ l  i n t e g r i t y .  t h e  .kchanical  
I n t e g r i t y  Tests' fan w i l l  serve as rpprova l  t o  operate r 
p e m i t t e d  0 1 1 .  

3. Ex is t  i n g  we l l s  wl thout  t ub ing  and packer 

A rll w i t h w t  t u b i n g  md packer ? q u i r e s  t h e  i n s t a l l a t i m  o f  
a t m p o r a r y  packer or re t r i evab le  b r idge  p lug  no t  mrr than  75 
f ee t  above t he  in je: t ion zone. The operator should fill the  
casing w i t h  a non-corrosive f l u i d  a t  l e r S t  two hours p r i o r  t o  
t h e  F i e l d  l nspec to ros  a r r i v a l .  Then perform t e s t  (C). 



4. L a l s t i n g  we l l s  w i t h  tublnp,  but r l t h o u t  packer 

A re11 ~ 4 t h  tubing. bu t  without packer, requ i res  t h e  removal 01 
t h e  t ub ing  and t he  i n s t a l l a t i o n  of a tmnpor l ry  packer 01 rCtrlCrab1e 
b r l d w  p lug  not  more than 75 feet above t he  i n ~ e c t l o n  zone. The 
operator should f i l l  t he  caslng w l t h  a non-corrosive f l u l a  a t  
l e a s t  two hours p r l o r  t o  t he  Field inspector 's  arrival. Then 
p e r f o m  t e s t  (C ) ,  The t ub lng  u n  be v l s u a l l y  i nswc ted .  

5. E a i t t i n p  we l l s  w i t h  shor t  t ub ing  and packer 

l o  t e s t  these wel ls .  t he  operator u y  run  t ub ing  m d  Set t h e  
packer not  more than 75 f ee t  above t h e  injection zone, and then  
t e s t  i n  t he  same u n n e r  as e r i s t t n g  and converston we l l s  w i t h  
t u b i n g  and packer (procedure 11). As an a l t e rna t i ve .  these 
w e l l s  can be t es ted  I n  t h e  snlm u n n e r  as e r l s t r n g  we l l s  w i t h  
tublng.  b u t  wi thout  packer (procedure 1 4 ) .  

6. b n i t o r l n g  C ls inp  - l u b l n g  Pressure 

Operator 's w i t h  we l l s  cuapleted w i t h  t ub lng  and packer set not  
more than 75 feet  above the  l n j e c t l o n  zone nay opt t o  monitor 
t h e  casing-tubing annulus pressure monthly and repor t  t h e  
l n fo rns t l o r .  I n  t h e i r  annual repor t .  I n  l i e u  of repeating t he  
pressure t e s t s  every f l v e  years. This m y  be done fo l low ing  
i n i t i a l  pressure t e s t s  ( A )  and ( 8 )  o r  ( C ) .  



D R A n  fORU OR PERVIT I 
DATI OF PERMIT 

IIECWLNICAL lNlEGRlTY TESTS 

CDIPANY *WE <E LC-.. ( c . :  C.;\%~<R- <:.?>.~m.- 
ADDRESS T - \ LL Gk\~,*.. ,d C 

CITY AND STATE - , - b, Gyi>T - 
LEUE NAN 2, ::, ? - , L .  WELL 10. '2 - 
LEGM DLSCRlPTlW 1 1 4  114 Sf 114 OF SECTION / -> 

*-T Rrwcr ,. 
TO*NSHI . d - f t  ! c.,!47, 2 

S ) I ' ~ ~ I Y O S M  I L L  Y I ENHANCED RECOVERY MELL - 
MAXIM PRESSURE AUTHORIZED \So p s i  IIWECTION IWTERVM -;~:)j..T,,i. t t  

IEM YELL CONVERSION EXlSTING / PACKER DEPTH -ft 

DATE OF LMI INSPECTION 178rj 
1. Uo s ign i f i can t  f l u i d  m v e n t  i n t o  a UY)Y through channnels adjacent t o  w e l l  bore: 

Dcncnstrrt lon Adequate: (KSINO) Date: .,, -.,.- 

k t h o a  used: (CHICK ONE OR ~ R E )  R e v i e u e r p  -A-,- 
t -n t snn  Darnra. _ - - .. .- . . . . - . , .. - - - . - - 

./Tracer Survey (4n conjunction wi th  another w t h o d )  

11. No s i g n i f i c r n t  leak i n  casing, tubing or  packer: 

lETHOD(S) USED: 
\ * 

( A )  WEINL-PAGK~P PRESSURE TESTS ,-- ./- 
, 

PROCEDURE: '(1) F i l l  annulus w i th  f l u i d  and a l l w  i t ' l e t s t  2 hours f o r  trr- 
peraturer t o  s t b ~ s i l z e  (2 )  *,ilt i n j c c t l n g  rt yx lmue  or average in jec t lo r ,  
pressure. observe and record i n j e c t i o n  and !onulus pressure. or  fiu;; f:%. 

TEST UITNESSED BY: 
ICONPA~Y REPRSD~RT~ 

/ 
YE) (EPh F~ELD lhSF;CTOk,j 

/ DATE : 
DLTA t- I 

T I N  SlNLE: 1KlEn1Oh BEGAh .' ANNVLUS FILLED / (hrslarys) (hrs/da)s) 
ACTUU INJECTION PRESSURE sf  
CASlNi-TUB:hS ANWLCS PRESV 
WATER fLOUCD FRCM (Y!k/&si 
FLOM: ESTIMATED VOL a l s ;  11% FOR FLOW TO STOP Mins 

RESULTS: (PUSIF L) - If f a i l .  shut down m d  nschedule t e s t  a f t e r  appropr l t te 
r e p r i r s  have bc 8 capla tea.  

(B) CASING-TUBING ANNULUS PRESSURE ITST 

PROCEDURE: (I) l o p  of f  annulus d t h  f lu id .  q f  more than 100 gallons arc 
r q u i r e d .  a11w a t  least  2 hours for  t m e r a t u r e s  t o  s tab i l i ze .  (2) pressure 
annulus t o  uximum l n j e c t l o n  pr rssur r  authorized o r B O  ps i .  whichever i s  
*rerter.  (3 )  observe and W o r d  in)tCttOn tubing pressure and annulus pres- 
sure s i u l t a n r n w s l y  for  a t  least  30 minutes. (Note: Thts t e s t  uf be run 
* r i l e  we11 i s  Shut-in or  in jec t ing.  11 in jec t i ng ,  u s t  u i n t a i n  r miniam 
o f  100 ps i  d i f f r r e w % b r t w e e  annulus ~ n s s u r e s . )  <~ 2 

TEST WITNESSED BY :..* 
( C W P ~ Y  REPR~~%RRT v 



INJECTION: PRLSSURE 
a - .yr . p s i ;  RATE 9/'1-p43 (BBlslD) (During i n j ec t i o r .  

O r  j us t  p r l o r  t~ 
I h u l . > n !  - . . - . . . . , 

TUBING PRESSURE ANNULUS PRESSURE l l W E  
I? C-r r I( o MJWJTR 
/nF a t  5 . 

.<. I t  10 
a t  20 
a t  30 

RESULTS: (PASSIFAIL) - I f  resu l t s  are not  obvlous. repeat above t e s t .  If 
annulus pressure f a i l s  t o  hold. Shut d w n  and reschedule t e s t  
a f t e r  appropr iate r epa i r s  have k e n  c a p l e t e a .  

( C )  CASING PRESSURE TEST 

PROCEDURE: (1) w i t h  t h e  w e l l  head and bottom of casing sealed. fill 
caslnp w i t h  f l u i d  and t ~ e r a t u r e s  t o  s t a b i l i z e  
(2)  Pressure casina t sure author ize0 o r  ZDO ~ s i .  . . 
&/chewer i s  g r  .- . ( v e r v e  i n d  recokd ptcssure f o r  30 minuter.-_, . ....*' ..- - 

TEST UITNISSLD By;& ,7-% .-- - 
 PAN^ R ( r ~ h  

n r r r  
""4.. 

DATA RiCDRjEC BY.  
I k l T l A  PfifSSURE: p s i  PfiLSSJRi N T i R  30 U:hJTES Psi 

RESULTS: (PASS/FAII) - I f  f a i l .  shut d w n  and reschedule t e s t  a f t e r  aPpropr?a:e 
repa i r s  have k e n  canpleted. . 

(0) *?HLY CASING-TUBING MONITORING 
\ 

i n i t i a l  pressure t e s t s  (A) and (B) o r  ( t)  m8io:ain a 
5 t o  10 p i (  m d  monlror annu:,,s i.rtssure moninl,. 

Lnnual ~ e h y - t  Data: 
\ 

YE4R lhJECTIDh PR '$SUR~~ .RA~GE ANh?LUS PRESSURE RLNGE REMEDIAL At7lOhS TAr lh F I l I i b l :  EY - - \~ - - - - - 
\ 

, 
I V .  F r m  t h e  k n 4 e d g e  Obtaintd from the  ' hove  t es t s .  i t e i s  my opinon t na t  

as mechanical i n t e g r t t y :  (1LtlN0) 

\., 

(EPA FIELD I N ~ D R )  TmW- 
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Mechanical I n t e g r i t y  F ie ld  Test  Data 
Vels ico l  Chemical Corporation 

S t .  Louis ,  Michigan 
Disposal  Well No. 2 

Annulus Pressure  Tes t  

Casing* 
Time - Pressure  

( p s i )  
Remarks 

8:55 am 0 F i l l i n g  annulus slowly. 
9:20 am 0 Pumped i n  7* b a r r e l s  10.2 lb /ga l .  b r ine .  
9:21 am 0 Shutdown t o  r e f i l l  t ank  t ruck .  
9:32 am 154 Annulus f i l l e d  up bled o f f  air .  
9:38 am 250 Shut down t o  check pressure.  
9:43 am 250 Resumed pumping slowly. 

9:53 am 505 Shut down pump, disconnected pump l i n e .  S t a r t  
t e s t .  

9:58 an 500 
10:04 am 499 
10:14 am 495 
10:24 am 493 Annulus t e s t  stopped 

Resul ts :  P res su re  drop 12 p s i  i n  31 minutes,  o r  2.31 l e a k  o f f .  

*Pressured measured by 31, ins t ruments ,  Inc.  0 - 1500 p s i  gauge ( S e r i a l  
18306527N) c a l i b r a t e d  on October 4, 1984 w i t h  dead weight t e s t e r  No. 1NA.35688 
(see  a t tached c e r t i f i c a t e ,  Appendix B). 



Mechanical I n t e g r i t y  F ie ld  Test  Data 
Vels icol  Chemical Ccrporation 

S t .  Louis,  Michigan 
Disposal Well No. 2 

Radioactive Tracer  Survey 

1. F i r s t  base log:  3437' t o  3100' 

2. F i r s t  Radioactive Slug Eject ion:  

Time Depth, f t .  
(pm) 

Pass Slug 
No. - - To - From Depth Remarks 

(ft) 

3. Second Radioactive Slug Eject ion:  

Tool 
Time - Depth 
(pm) (ft) 

Released rad ioac t ive  s l u g  
3355 ' Pump r a t e  1.5 bpm 

84 ' Pump r a t e  1.5 bpm 
3415' Pump r a t e  1.5 bpm 
3417' Pump r a t e  1.5 bpm 
3421 ' Pump r a t e  1.5 bpm 
3422' Pump r a t e  1.5 bpm 
3423' Pump r a t e  1.5 bpm 

Disappeared Pump r a t e  1.5 bpm 
Disappeared Pump r a t e  1.5 bpm 

Remarks 

3:23:00 3300' Released rad ioac t ive  s l u g  (10 seconds) and moved t o  
3400' ( p a s t  r ad ioac t ive  s lug ) .  

3:24:30 3400' Tool s t a t i o n a r y  a t  3400'. 
3:25:30 3400' Radioactive peak. 
3:30:30 3400' Survey stopped - r a d i m c t i v e  s l u g  disappeared i n t o  

d isposa l  zone. 

4. Second base log:  3437' to 3100'. 

Golden Sb;&dces, Inc. 



TEXAS MICRO MET 

(Dallas Ft Wonh Area) (Houston Area) 

Port Off~ce Box 83 5920 Nonh Belt 
204G Bedford Euless Rd. 
Hunt, Texas 76053 Humble. Texas 77338 
I81 7) 282-2051 (713) 5451 107 

TO NATIONAL 

OUR ORDER NO 8L19 DATE 10-L-6L 

CUSTOMER'S P 0 NO m4T 10-LcL 

GOLDZI: STRAT!. SZR1!ICZS 

1000 LOUISIP.I:L. STS. 2000 HOUSTOX, TEXAS 77002 

3 D  0-1503 PSI PR,SSLTRD, GAUGE S/N 83065271: 

NATIONAL BUREAU OF STANDARDS NO 167720 & 17L192 

LABORATORY STANDARD FIRST READING FINAL READING 

Tested ON ASHCROFT DEAD WEIGHT TESTER SERIAL NO 1NA 35688 

TO BE RE CALIBRATED 

APPROVED B 

' THM- 101 15/83) 



RADIOACTIVE TRACER 106 

I WELL NO. 3 

I I FIELD --- 
COUNTY GRATIOT STATE MICHIGAN ' 

L O C A l l 0 4  I OTHER SERVICES 

uate 
Run No 

P t w m t N ,  DATUM -GL ,,rv 718 
Lot M E ~ S ~ R E O  CIOMGL .A- FT IWVE PERM o*ruM 
DRILLWG MEASURED FROM 1:R 

I-Ky-7- 
Deotn. roller 

,LEV K s 731 
O F  - 
G L  71A 

I 

10-10-84 
One 
RA/Tracer 

Depth-Logger 

Top logged ~nterval I 
Water. Salt G e l  

" x rec temp. deg F - 
Operat~ng rjg tlme I 
Recorded by 
... . . 

Ma - 

Bore-Hole Record Tublng Record 

Run No I 811 I From 1 To I Sue 1 Wgt I From I To 
I I I I I 

FORM V-1lO.H R-9/82 



4OTICE: Gesrhart Induslrlas. Inc cannot and doer not guarantee the accu,aey or coneclness 01 any log dala or 01 any lnlerprelallon lha~eol  and shall not 
be liable w resoonsabb lorbny loss. cost. damage or expense oncurred or auslsked by Cuslomer resultlnp lrom any log dala of mlerprelalbn made 
bw Gearhart Indu.lrlas lnc or anv 01 11% aoanls. servants or emDlovees Nellher loo data nor lnlerorelalion lhoeol  should bs rslosd upon as the ., -.. .~ ~ ~ . .  .-. - ~ 

sole basls tor any drllllng, complillon, w i l i  lreaiment or producilon declslon or anyolher proceduie. Unless there Is presently In ellecl m rnasler 
or other ~pec l l l c  or general conlracl Intended l o  exlend and apply hereto, lhta Log Is provlded In accordance wllh Gearharl Induslrle?). 1nc:s Oeneral 
Terms and Condlllons as set oul In Its current prlce schedule. GEARHART INDUSTRIES. INC. 
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C WLDFGUPICUUPTEL NO 
1 IS REFUSED BY CONSIGNEE OR CONSIgERED UNDELIVERABLE 

THE56 SERVICES NOT AV41LABLE TO CANADA 

4 2 OVERN163T TUB€ 7 2 I 
2 IOVERU16111 ENYELWI 5 C STANO4RD AIR 1 1 

SITURDAY SERVICE REQUIRED 
r ( E ~ ! ~ , c ~ ~ ~ ~ L  A ~ D . ~ ~ ,  

PLEASE WlWi NAME, 

R I~~RTERILGENT 

. c  APPROVED 56-2-83 U.S. CUSTOMS COPY 75643455 I 



CWA 
Consulting Enplnms 

CONESTOGA-ROVERS & ASSOCIATES LIMITED 
651 Colby Drive. 
Waterloo. Ontario. Canada N2V 1C2 
(510) 6840510 

November 14, 1984 

Mr. Thomas W. Shaffer 
Manager of Environmental Engineering 
Velsicol Chemical Corporation 
Memphis Environmental Center 
2603 Corporate Avenue 
Suite 100 

Reference No. 1337 

Memphis, Tennessee 
38132 

L 
Dear Tom: 

Re: Disposal Well No. 2 - St. Louis, Michigan 
We are enclosing for your files two copies of the report 
entitled, "Mechanical Integrity Testing Report, Waste Disposal 
Well No. 2 " ,  authored by Golden Strata Services, Inc. The report 
was prepared following the annulus pressure test and the 
radioactive tracer log as required by the amended U.I.C. 
regulations. Please note that both tests were completed 
successfully and were witnessed by representatives of USEPA and 
MDNR . 
Should you have any questions or comments, please call us at your 
convenience. 

L Yours truly, 

CONESTOGA-ROVERS h ASSOCIATES LIMITED 

. - 
-, L- . - - 
-. /' 

Don Robinson 
Resident Engineer 

~ ~ / d b  
Encl . 
cc: Mr. A. Rarick - MDNR 

Ms. A. Couture - MDNR 
Mr. M. Strimbu - USEPA / 



G-hMM GEARHART INDUSTRIES. INC. mm- 

O c t o b e r  1 2 ,  1984 

I 
Golden  S t r a t a  S e r v i c e s ,  Inc. 

I 
1000 L o u i s i a n a .  S u i t e  ZOO0 
HOUStOn, TX 77002 
A t t n :  Mr. W e s l e y  h'. S m i t h  

On O c t o b e r  10. 1984  11:OO p.m. t o  4 : 0 0  p .m. )  a R a d i o a c t i v e  T r a c e r  
S u r v e y  ( R A T )  was run on V e s c i a l  Chemical  C o r p o r a t i o n ' s  D i s p o s a l  Well 

L 
N o .  2  l o c a t e d  i n  t h e  S.E.  q u a r t e r  o f  section 1 5 ,  Township  1 2  N o r t h ,  Range 
2 W e s t ,  G r a t i o t  C o u n t y ,  Michigan.  G e a r h a r t ' s  Truck  Number 6043 was used  
on the we21 and the l o g  was r u n  b y  S t e v e n  P. N o f f k e .  

T h i s  s u r v e y  i n d i c a t e d  a l l  i n j e c t e d  f l u i d  was e n t e r i n g  t h e  open  h o l e  
i n t e r v a l  f r o n  3414 '  t o  3437 '  and t h a t  no f l u i d  was able t o  m i g r a t e  upward 
b e h i n d  t h e  seven inch c a s i n g  set a t  3 4 1 4 ' .  

S i n c e r e l y ,  

S t e v e n  P.  N o f f k e  ' 
Cased Hole S e r v i c e  Manager 

c c :  Cones toga-Rovers  6 A s s o c . ,  L t d .  

P O  Box 747 2204 Commerce M; Pleasanl. MI 48858 Telephone 1517) 773.4497 
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SURFACE INJECTION PRESSURE GAUGE 

-WASTEWATER 

ANNULUS FILLED 
INHIBITED FLUID 1Olr"O.D 32.75 Ib/ft, Y-B 

CARBON STEEL SURFACE 
CASING SET AT 713'9 

CEMENT TO SURFACE 

5'h" O.D. 17 lb/ft. K-55 
CARBON STEEL 
INJECTION TUBING 7"O.D 23 lb/ft. K-55 

LANDED AT 3414'2 CARBON STEEL LONG STRING 
CASING SET AT 3414' i  

CEMENT TO SURFACE 

7"x5 'hU BUTLER -LARKIN 
PACKER SET AT 3 3 6 7 ' i  

6%" OPEN HOLE 34l4'2 - 3716' 2 
DUNDEE LIMESTONE 

DETROIT RIVER ANHYDRITE 

GOLDEN STRATASERVICES INC . 
-a15T5h T E X A S  

VELSICOL CHEMICAL CORPORATION 
ST LOUIS, MICHIGAN 

WELL DESIGN SCHEMATIC 

S:A.L NONE & -  10-84 
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Golden StrataSemices, Inc. 
- - - . - - -- -- - .. - - - - - - - - - ---- 

A 1  Rar ick  
Michigan Department o f  Natural Resources 
Stevens  T. Mason Building 
Lansing, Michigan 48926 

October 1 ,  1984 

L Dear W. Rarick: 

It is requested t h a t  the  Michigan Department o f  Natural  Resources 
(MDNR) review the  fol lowing mechanical i n t e g r i t y  t e s t i n g  (MIT) program 
f o r  V e l s i c o l  Chemlcal Company's Clads I waste d i sposa l  wel l  l oca ted  i n  
S t .  Louis ,  Michigan. The proposed MIT program w i l l  include:  

a .  Pressure  t e s t  t h e  5 1/2" x 7m annulus  t o  500 p s i  f o r  30 
minutes w i t h  3% or less bleed off to i n d i c a t e  absence o f  
s i g n i f i c a n t  leaks  i n  t h e  5 1/2" t ub ing ,  7" cas ing  and packer. 

b. Run a r ad ioac t ive  t r a c e r  (RAT) i n  l i e u  o f  t h e  temperature o r  
no i se  logs  to i n d i c a t e  t h e  absence o f  s i g n i f i c a n t  v e r t i c a l  
f l u i d  movement behind t h e  7" cas ing .  

Running a RAT i n  l i e u  o f  temperature o r  no i se  logs  has t h e  
f o l l o ~ i n g  advantages: 

1 A workover r i g  is not needed. 
2. Tuhing and packer are not removed to run a RAT. 
3. A RAT is  e a s i e r  to i n t e r p r e t  than o t h e r  logs .  It is perhaps 

t h o  b e s t  t oo l  t o  v e r i f y  behind cas ing  f l u i d  migra t ion .  
4. Running a RAT does not  jeopardize  t h e  i n t e g r i t y  o f  t h e  tub ing  

and packer because they am not removed. 
5. An annulus pressure  test  does no t  have t o  be re-run. 
6. Very l i t t l e  down time is needed to run a RAT. 
7. Most regula tory  agencies  a c c e p t  RAT l o g s  to demonstrate  

mechanical i n t e g r i t y  i n  l i e u  o f  noise  or temperature log .  



A 1  Rarick -2- October 1,  1984 

This  l e t t e r  is written to comply with t h e  S t a t e  of Michigan, 
Mineral Well Act,  Act No. . The projected d a t e  f o r  demonstrat ion of 
mechanical i n t e g r i t y  is t e n t a t i v e l y  s e t  f o r  October 9,  1984. It is 
requested t h a t  a  document c e r t i f y i n g  t h a t  t h e  proposed p l a n s  are 
approved be i ssued as soon as poss ib le  s o  t h a t  p r o j e c t  c o n t i n u i t y  can be  
maintained. If you have any ques t ions  p lease  c a l l  me or Tom Jones a t  
(713)759-9764, a s  t iming on t h i s  p r o j e c t  is e s s e n t i a l .  

S i n c e r e l y ,  

I 
I 
I 
I 
I 
1 
1 

b HMT-bs 

cc: John Tay lo r ,  EPA 

1 
1 
I 
I 
1 
- 

1 
I 
I 
I 
I 
I 

%.- 
Hartyn M. Turner 
Sen io r  Geologis t  


